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Preface

HTMLS5 is the new catchall term for pthe Web3 Like Ajax and Web 2.0 before, the term
can cause confusion when used in different contexts. HTMLS5 is technically the fifth
revision of the HTML markup language, but you will find the term being used to de-
scribe an umbrella of next-generation web technology specifications that include
CSS3, SVG, and JavaScript APls.

In order to understand HTMLS5 in this context, first it is important to understand that
HTMLS5 is not one technology that is applied or added to a web application. There are
more than 30 specifications within the HTML5 umbrella, and each is at a different
stage of maturity. Furthermore, each specification is also at a different state of adop-
tion and, potentially, implementation, by the major browser manufacturers.

Depending on an application®s business requirements, the app°s developer will pick
and choose the HTMLS5 features to take advantage of. It is entirely possible that only
a handful of the available specifications will be used for the final implementation of a
modern web application.

Critics often proclaim it is necessary to wait until HTML5 is 100% supported before
you use it in your application. This is simply not true. Many specifications have already
reached maturity and are fully implemented by modern browsers. Other specifica-

tions are at an early stage of development, or are poorly supported by some of the
major browser manufacturers. I1t°s important to know which specification type you are

using. Research is helpful, but the only true way to tell is to thoroughly test your apps
in all browsers.

For the specifications that are newer or that aren°t as strongly supported, some clever
developers have produced free and open source code that can be utilized to shim, or
polyfill, support in older browsers. As defined by Remy Sharp, pA polyfill, or polyfiller,
is a piece of code (or plug-in) that provides the technology that you, the developer,
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expect the browser to provide natively. Flattening the APl landscape, if you will % In our
opinion, the best polyfill is one that lets you write your code just as you would if the
feature were natively supported, and that does the work in the background when nec-
essary, being transparent to both the user and the developer. In most circumstances,
each HTMLS5 specification has a polyfill, or multiple competing polyfills, and is ready
to be used today. You will find references to some of the Web°s most effective polyfills
within this book.

Why HTML5?

A beginning developer might ask, uWhy should | care about HTML5?% Unfortunately,
there is not a simple answer to this question. Even the most advanced web developers
will answer this question differently depending on the features they are most familiar
with.

But overall, there are some common trends that span the feature set and on which

most developers would agree. Before HTML5, the Web was not considered to be arival
to native desktop and mobile applications. Nearly since its inception, the Web has
been considered to be an easily deployable, cross-platform solution. However, it has
been hampered due to its lack of highly important business requirements: namely,

performance, security, and graphics. The theory has been that if the modern web

browser could mature as an application platform, developers would be able to stop

creating platform-specific native applications.

The Ajax revolution took the web application world in the right direction by providing
asynchronous, background updates to the server viathe ;0/+W W S5 HbJext,H VW
JSON transfer format, and an explosion of JavaScript libraries that stretched the
boundaries of application development in the browser, many of which continue to
make up the basis for polyfill support. However, HTML5 is about the modern browser
providing the necessary support to enable sophisticated application development
natively. In order to accomplish this, features such as the ability to maintain browser
history and bookmarking during asynchronous interactions, cross-domain commu-
nication, local storage, offline support, rich graphics, and even new protocols to im-
prove the speed and efficiency of the connectivity layer still needed to be created and
improved.

Browser prefixes are most common in CSS. We urge you to read the introduction to
Chapter 2 to get a full explanation of how browser prefixes are implemented in CSS.
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HTML5 Implementations

As an eager developer ready to move forward with implementing some of the new
features available in this text, it will be important to understand that many of the

HTMLS5 specifications are in experimental stages of development. One major chal-
lenge in writing a book about evolving specifications is keeping the information fresh
and up to date.

The following topics are important considerations when learning experimental web
browser specifications.

Browser-specific prefixes

In order for browser makers to be able to implement experimental features (usually
implementing specifications before they were completed), browser makers pprefix¥s

that feature with a shorthand that limits its use to each particular browser. A great

example of this is the implementationof UHTXHV W $ Q L P Dwiith iR€QJavd-D P H
Script method in the page that aids in animation within the browser. Each browser
originally implemented this feature with browser prefixes as follows:

AUHTXHVWS$QLPDWLRQ)UDPH
AZHENLW5S5HTXHVW$QLPDWLRQ)UDPH
APR]5SHTXHVW$QLPDWLRQ)UDPH

ARSHTXHVWS$QLPDWLRQ)UDPH
APVS5HTXHVW$QLPDWLRQ)UDPH

Browser prefixes are most common in CSS. We urge you to read the introduction to
Chapter 2 to get a full explanation of how browser prefixes are implemented in CSS.

Validation with HTML5 Conformance Checker

An HTML validator is a piece of software that parses your web pages against a set of
web standards as defined by a particular Document Type Definition (DTD). If you are

unfamiliar with a DTD, think of it as metadata that precedes your HTML markup in

order to instruct the browser as to what pflavor¥s of HTML you will be using.

The HTML validator returns a list of errors found, according to the chosen standard.
For our purposes, we will assume that we are using the HTML5 Document Type
Definition.

The HTML5 Document Type Definition is more lenient than the most recent XHMTL
definition, and the output of the W3C°s new validator reflects this difference. After all,
a validator should not throw exceptions for stylistic issues. It should be focused on
validating your HTML markup against a specification.
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HTMLS5 Lint

This means that developers should also be ready to use a lint tool in order to expose
stylistic issues within their code. Some of the more common issues to check for are
consistent indentation, lowercase tags, and omission of closing tags.

At the time of this writing, we recommend the HTML5 Lint tool .

References for HTML5 implementation statuses and feature support

We will continue to provide updates as often as possible to the examples provided
within this text on our blog.

There are also many great resources around the web to reference HTML5 implemen-
tation statuses and feature support of specific browsers.

For all modern browsers:

http:/caniuse.com/
http:/html5test.com/

For Chrome:
http:Avww.chromium.org/developersiveb-platform-status

For Internet Explorer:
http:/msdn.microsoft.com/en-US/ie/ff468705.aspx

For Mozilla Firefox:
https:wiki.mozilla.org/Features

For Apple Safari:

https:/developer.apple.com/technologies/safari/htm|5.html

Why HTML5 Hacks?

The term hacker carries a negative connotation within the media, but the term has

evolved to describe a number of different technical people. Wikipedia provides three

very different definitions for the term  hacker:*

1 http:fen.wikipedia.orghviki/Hacker
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1. Hacker (computer security), someone who accesses a computer sys-
tem by circumventing its security system

2. Hacker (hobbyist), who makes innovative customizations or combina-
tions of retail electronic and computer equipment

3. Hacker (programmer subculture), who shares an anti-authoritarian ap-
proach to software development now associated with the free software
movement

It is in the context of definition 2 that we are using the term hack. Among these types
of hacks, the term refers to a self-contained proof of concept, similar to agile spikes,
or recipes. These quick solutions exercise or validate an API, feature, or technology,
and can also serve a very important role, not only in educating the software team, but
also in driving the direction of development within a project®s life cycle.

Who This Book Is For

HTML5 Hacks introduces readers to the umbrella of HTML5 specifications through
90 hacks. For beginners it can serve as a starting point for building browser-based
applications. For intermediate to advanced developers it can serve to quickly fill in the
gaps for specifications they have yet to be exposed to.

Nevertheless, this book will be what you make of it.

Contents of This Book

This book consists of 10 chapters, organized as follows:

Chapter 1, Hacking the Semantic Way
Introduces new key HTML5 markup elements and attributes

Chapter 2, Hacking with Style
Covers visual expression and behaviors with CSS3

Chapter 3, Multimedia Hacking
Discusses HTMLS5 audio and video tags

Chapter 4, Hacking Your Graphics with Canvas and SVG
Covers working with Canvas and SVG

Chapter 5, User Interactions
Introduces HTML5 drag-and-drop, editing elements, and other interactions
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Chapter 6, Client-Side Data Storage Hacks
Discusses storage and HTML5 application cache

Chapter 7, Geolocation Hacks
Teaches how to work with geolocations

Chapter 8, WebWorker API
Covers taking advantage of the WebWorker API

Chapter 9, Hacking HTML5 Connectivity

Discusses web sockets, cross-document messaging, server-side events, and
more

Chapter 10, Pro HTML5 Application Hacks with Node.js
Teaches how to build professional HTML5 applications with Node.js

Conventions Used in This Book

The following typographical conventions are used in this book:

Italic
Indicates new terms, URLs, email addresses, filenames, file extensions, path-
names, directories, and Unix utilities

&RQVWDQW ZLGWK
Indicates commands, options, switches, variables, attributes, keys, functions,
types, classes, namespaces, methods, modules, properties, parameters, values,
objects, events, event handlers, XML tags, HTML tags, macros, the contents of
files, or the output from commands

&RQVWDQW ZLGWK EROG
Shows commands or other text that should be typed literally by the user

&RQVWDQW ZLGWK LWDOLF
Shows text that should be replaced with user-supplied values

This formatting signifies a tip, suggestion, general note, warning, or caution.

Using Code Examples

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

We appreciate, but do not require, attribution. An attribution usually includes the title,
author, publisher, and ISBN. For example: pHTML5 Hacks by Jesse Cravens and
Jeff Burtoft (O°Reilly). Copyright 2013 Jesse Cravens and Jeff Burtoft,
978-1-449-33499-4%

All of the code examples are located at https:/github.com/htmI5hacks

You can also keep up with the authors and any updates at http:/html5hacks.com

We d Like to Hear from You

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

O°Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

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

(707) 829-0104 (fax)

We have a web page for this book, where we list errata, examples, and any additional
information. You can access this page at:

oreil.ly/HTML5_Hacks
To comment or ask technical questions about this book, send email to:
bookquestions@oreilly.com

For more information about our books, courses, conferences, and news, see our web-
site at http:Avww.oreilly.com

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

Watch us on YouTube: http:Avww.youtube.com/oreillymedia
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Safari® Books Online

Safari Books Online is an on-demand digital library that delivers
Safa rl expert content in both book and video form from the world®s lead-
BooksOnline g quthors in technology and business.

Technology professionals, software developers, web designers, and business and cre-
ative professionals use Safari Books Online as their primary resource for research,
problem solving, learning, and certification training.

Safari Books Online offers a range of product mixes and pricing programs for organ-
izations, government agencies , and individuals . Subscribers have access to thou-
sands of books, training videos, and prepublication manuscripts in one fully search-
able database from publishers like O°Reilly Media, Prentice Hall Professional, Addison-
Wesley Professional, Microsoft Press, Sams, Que, Peachpit Press, Focal Press, Cisco
Press, John Wiley & Sons, Syngress, Morgan Kaufmann, IBM Redbooks, Packt, Adobe
Press, FT Press, Apress, Manning, New Riders, McGraw-Hill, Jones & Bartlett, Course
Technology, and dozens more . For more information about Safari Books Online, please
visit us online.
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1

Hacking the Semantic Way

The spirit of HTML5 is simplicity. HTML5 has made it easy to implement web stand-
ards that in the past have been difficult to implement. Instead of trying to reinvent the
Web, visionary consortiums such as the WHATWG (Web Hypertext Application Tech-
nology Working Group) and the W3C (World Wide Web Consortium) looked at the web
standards that had evolved and built upon them.

In essence, HTMLS5 is primarily an update to the HyperText Markup Language (HTML).
In this chapter we will start with the basic building blocks of HTML, the semantic
elements, to provide a foundation for the simple yet powerful new web browser tech-
nologies exposed within this book.

So, open up your favorite code editor, brew a pot of coffee, and get ready to code in
the most powerful language the Web has ever seen: HTML5!

Simplify Your Doc with the Right
<doctype>

If there®°s an emblem representing the simplicity HTML5 brings to the markup world,
it'sthe '2 & 7 <3ag! The HTML5 G R F W a§ isldasy to use.

When you open an XHTML document the first thing you see, the first line of the docu-
ment, is a mess:

'2&7<3( KWPO 38%/,& D& T ;470 7TUDQVLWLRQDO
Z2zZ27Z Z RUJ 75 [KWPO '7' [KWPO WUDQVLWLRQDO GWG !

The '2 & 7 < &flof HTML past, inherited from its SGML foundations, consisted of
three main components: the tag name, the public identifier string, and the DTD
(Document Type Definition) URL. It°s a strange mix of uppercase and lowercase let-
ters, quote marks and slashes, and a URL that brings up an even less readable file. To
make it even stranger, the '2 & 7 < 3aglis unique, as it is the only HTML tag since
HTML 4.01 that is in all caps.
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HTMLS5 says farewell to all that, and keeps it simple:
GRFW\SH KWPO!

The browser usesthe G R F W to&rdw how to render the web page. Most browsers
didn°t download the DTD from the URL, but they did change their behavior based on
the '2 &7 <3I{ b browser encountered the preceding code, it would switch to
standards mode (as opposed to quirks mode) and apply XHTML transitional

formatting.

Given all that, how can HTML5 get away with a basic G R F W §ustHbs K WPk

simple answer is that the new G R F Wis& bslmple answer? The new GRFW\SH!
was made to trigger a simplified approach to document rendering, not to meet old
expectations. Browser makers reached a consensus on how browser-specific func-

tionality should be handled, so there is no need for pquirks mode¥s page rendering. If

all browsers render in a standard manner, the DTD is unnecessary; thus a simple dec-

laration of K W $ta@s that the browser should set aside any DTD and simply render

the page.

HTML5 is a simplified version of HTML. The tags are less complex, the features are
less complex, and most importantly, the rules are less complex.

However, in most applications you write, you will not yet be servicing a user base

that consistently supports HTML5. So how can you switch between GRFWsSH!
when the G R F W sSibposed to be the first line of the document? This doesn°t

leave much room for JavaScript trickery or fancy hacks. Well, good news; there is a
backward-compatible HTML5 G R F W &SwdlE:

'287<3( KWPO!

uBut wait¥. you say. pisn°t that the same simple G R F W p8skhted earlier?% Yes, it
is! The only key difference is that pdoctype¥z is now in all caps. The HTML5 specification
states that the G R F W \sS&$é-insensitive; however, previous versions of HTML
require an all-caps version of the G R F W.\Y8WHuill find that much of HTMLS5 is
backward-compatible with earlier versions. The vast majority of browsers on the mar-
ket today will see the new G R F W h&dHekognize it as simply being pstandards
mode¥ for page rendering.

Using the backward-compatible version ofthe G R F W Wi &ldw you to start using
HTMLS5 today, while continuing to support browsers of the past!

Adopt Common Structures

Many web documents have similar structures. Take advantage of markup that makes
it easier to share styles and expectations.
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Web designers and developers have long conformed to structural components on a
page. A common high-level page structure may look something like the following:

'2&7<3( KWPO 38%/,& & "7 ;+70/ 7TUDQVLWLRQDO
KWWS zzzZ zZz RUJ 75 [KWPO '7' [KWPO WUDQVLWLRQDO G

KWPO!

KHDG!

PHWIWWS HTPRIOMW HQ WFRQIMHQMWW KWPO FKDUVUHW 87)
WLWOHIWLWOH!
KHDG!
ERG\!
GLYGKHDGHU GLY!
GLYG QDY  GLY!
GLYGDUWLFOHGLY!
GLYGIRRWHU GLY!
ERG\!
KWPO!

Take note of the pstructural¥ L €n the page. This reflects well-organized content and

a clean structure for the page. The problem with the preceding code is that almost
every element in the markup isa G L YL ¥are great, but they are of little use in page
definition without associating them with an L (’he problem with using L &for role
association is that when you want to use them for another purposelsay, to identify

a doc treelyou run into problems: as soon as you add a tool such as YUl Grids or
WordPress to a page that actually usesthe L Gfa G L.idonflicts withyour G LuMles3a
and the next thing you know you are adding layers of G s st to satisfy your structural
needs. As a result, the clean page shown earlier may now look something like this:

'2&7<3( KWPO 38%/,& D& ‘7" ;+70/ 7TUDQVLWLRQDO
KWWS zzzZ zZ RUJ 75 [KWPO '7' [KWPO WUDQVLWLRQDO G

KWPO!

KHDG!

PHWIVWS HTPRIQW HQ WFR QIMHOIWW KWPO FKDUVHW 87)
WLWOHIWLWOH!
KHDG!
ERG\!
GLYG KHDGHU
GLYG QDY
GLYG GRF
GLYGZRUGSUHVV RUJ GLY!
GLY!
GLY!
GLYGDUWLEOH
GLYG GRF

CHAPTER 1: HACKING THE SEMANTIC WAY 3



GLYGZRUGSUHVV RUJ GLY!

GLY!
GLY!
GLYGIRRWHU GLY!

ERG\!

You can see pretty quickly where this gets messy, yet we don°t want to abandon the
idea of structural elements that declare page segmentsimany code readers, such
as screen readers and search bots, have come to rely on structural conventions. As
with many parts of HTMLS5, the new structural tags have provided a simple solution
to the problem of added complexity. Let°s build our page with structural elements:

'28&7<3( KWPO!

KWPO!

KHDG!

P HWFIK D U V&IAY
WLWOHIWLWOH!

KHDG!

ERG\!
KHDGHUKHDGHU!
QDY! QDY
DUWLFOHDUWLFOH
IRRWHU!IIRRWHU!

ERG\!

KWPO!

Once again we have a simple, clean HTML5 solution that keeps our page easy to work
with, and easy to consume by screen readers and search bots. This same code can
meet the needs of our third-party products as well, as shown in the following solution:

'28&7<3( KWPO!
KWPO!
KHDG!
P HWEIKX D U V&AY
WLWOHIWLWOH!
KHDG!
ERG\!

KHDGGEHMWD \XLBWRIFGDWD ZRUGSUHVIV KHDGHU!

QDY! QDY!

DUWLBOMD \XLEWFGDWD ZRUGSUHVY DUWLFOH!

IRRWHU!IIRRWHU!
ERG\!
KWPO!
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We°ll get into the G D Wtidibutes later in this chapter, but for now you just need to
understand that this solution allows you to keep the structural elements of the page

and let third-party components apply identifiers to the nodes, while freeing up the LG

attributes for the page author to control. Take note, third-party developers: never as-
sume that the L Gf an element is yours to consume!

All That and More

HTMLS5 didn°t stop at the new tags discussed in the preceding section. Here®’s a patrtial
list of some of the new HTML5 markup tags to take note of:

A lot of these tags grew out of common use by web developers. The W3C smartly
decided to ppave the cow paths% instead of trying to change the behavior of web de-
velopers. This way, the tags are generally useful for immediate adoption.

In most cases each tag°s intent is pretty obvious. The K H D GahdU I R R Wiklgh) !

do exactly what they say: they outline the header and footer of the page (or app). You

use Q D ¥'lwrap your navigation. The VHF W laik QD U W L ka@ ldive you

options to the overused G L Yadj; use these to break up your page according to the

content (e.g., wrap your articles inthe D U W L k§).Hhe DV L Gablécts in a

similarwaytothe D U W L fag)udt hroups the content aside the main page content.
The 1L J X Udd refers to a self-contained piece of content, and so on and so on.
Note that this list is not conclusive and is always changing. Visit the w3schools website

for the most complete list | could find .

Make Your New HTML5 Tags Render
Properly in Older Browsers

DUWLKFOH! |[IDVLGH! LIFDSWLRQ! | ILJXUH! IRRWHU!

Don°t wait for full HTML5 adoption across the Web. Make HTML5 structural tags ren-
der properly in all browsers.

So, now you have this whole new world of HTML5 elements that will let you be both
expressive and semantic with your markup. You°ve been freed from the shackles of
G Is ¥nd can show your face at parties again!

Semantic markup is the use of markup in a meaningful way. Separation of struc-
ture and presentation leads us to define our presentation (look and feel) with CSS,
and our content with meaningful or semantic markup.
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http://www.w3schools.com/html5/html5_reference.asp

You°re feeling pretty good about yourself until you remember that some of your visitors
are not using HTML5 browsers, and being the web standards elitist that you are, your
page has to be backward-compatible. Don°t throw those HTMLS5 tags out the window
just yet. This hack will teach you how to write your code once, and use it on all the
browsers out there.

Any browser made in the past 10 years will see your HTML5 tags in one of 3 ways:

1. See the HTMLS5 tag and render it appropriately (congratulations, you support
HTMLS5!).

2. See the HTMLS5 tag, not recognize it, and consider it an unstyled (which defaults
to inline) DOM (Document Object Model) element.

3. See the HTMLS5 tag, not recognize it, and ignore it completely, building the DOM
without it.

Option 1 is a no-brainer: you°re in an HTML5 browser. Option 2 is likewise pretty easy
to address, as you simply have to set your default display parameters in your CSS.
Keep in mind that with option 2, you have no functional DOM APIs for these new tags,
so this is not true support for the tags. In other words, using this method to create a
P H Weldrhént does not create a functional meter. For our use case of semantic
markup elements, however, this should not be an issue.

So, focusing on option 3, you°re using IE 6, 7, or 8 and you°re loading a page that
contains new HTML5 semantic tags. The code will look something like this:

'28&7<3( KWPO!
KWPO!
KHDG!
P HWFIKX D U V&AY
WLW®@HIHZ 3DJH ZLWK WDY¥ !
KHDG!
ERG\!
GLY!
QDFODVYDY
SWKLV LV QDYSWH[W
QDY!
GLY!
ERG\!
KWPO!

There are basically two different ways to handle this lack of support.
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The Fallback div

In the preceding code sample, the Q [Efément is not recognized and is passed over
at render time. Since the DOM does not recognize these elements, option 1 uses a
fallback element that the browser does recognize, and wraps each unrecognized
element in it. The following code should make this easier to understand:

"28&7<3( KWPO!
KWPO!
KHDG!
P HWFIX D U V$AY
WLW@HIHZ 3DJH ZL WK WD¥!
KHDG!
ERG\!
GLY!
QDFODVEDY
GL¥ODV@DY QLY
SWKLV LV QDYSWHI[W
GLY!
QDY!
GLY!
ERG\!
KWPO!

Voil ! We can now style the element with the Q DY @dssYinstead of the element
with the Q [2IAss, and our DOM will be complete in all common browsers. Our page
will style correctly, and we will have our new HTML5 tags in place for screen readers

and search engines that will benefit from the semantic tags.

This method will work, but there are some downsides to this solution. For starters,
having duplicate tags negates the benefit in many ways, as we are still using G s ¥6r
every structural element of the page. The biggest problem with this solution, though,

is how it corrupts the DOM tree. We no longer have a consistent parentEchild rela-
tionship from browser to browser. The browsers that do recognize the HTML5 element
will have an extra pparent¥a to the contents of the element, so the trees will differ from
one browser to the next. You may think you don°t need to care about this, but as soon
as you start accessing the DOM with JavaScript (especially if you°re using a JavaScript
library such as YUI or jQuery) you will run into cross-browser issues.

The Real DOM Hack: The HTML5 Shim (or Shiv)

I1°m happy to say there is a second, and in my opinion better, solution to our problem.
| believe this pfeature¥ was first discovered by Sjoerd Visscher in 2002 when he
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switched from FUHD W H (0O H B I ® Wahd'r8alized he lost the ability to style
unrecognized elements. Fast-forward to 2008, when John Resic realized he could ex-

ploit the same bug to make HTML5 elements recognizable in IE; he named the capa-
bility the tHTMLS5 shiv¥a although it is technically a shim. Here are the details.

Old versions of IE don°t recognize HTML5 elements naturally, but as soon as you use

GRFXPHQW F UH D itht (heat & tHeQlW¢ument passing in an unrecog-
nized element, IE will add the element to its tag library and it can be styled with CSS.
Let°s go back to the markup:

"28&7<3( KWPO!
KWPO!
KHDG!
P HWEIKX D U V&IAY
WLW@\HIHZ 3DJH ZLWK WD¥ !
VW\OH!
QDY
FRORWHG

QDY
GLVSOBORFN
EDFNJURXQGEPRG®RU

VW\OH!

KHDG!

ERG\!

GLY!
QDFODVEYDY

SWKLV LV QDYSWHI[W

QDY!

GLY!

ERG\!

KWPO!

Figure 1-1shows how the preceding markup will appear in IE versions 6 through 8.
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= | = el
e'_ _.‘ﬁ hitp://chapterZ.boyofgreen.... £2 = & HE Bootstrap, from Twitter x inh ko

% Find: | form | Previous Next |[7] Options |

this is nav text

Figure 1-1.
Styled nav element in a browser that doesn°t support the tag

Notice that the element didn®t pick up the color from the tag name or the CSS class
assigned to the tag; it simply ignored it. Now let°s throw in our JavaScript and try it
again:

"28&7<3( KWPO!
KWPO!
KHDG!
P HWEIX D U V&AY
WLW@\HIHZ 3DJH ZLWK WD¥ !
VW\OH!
QDY
FRORWHG

QDY
GLVSOBORFN
EDFNJURXQGEPRB®RU

VW\OH!
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VFULSW!

GRFXPHQW FUHDWH(OHPHQW QDY
VFULSW!
KHDG!
ERG\!
GLY!
QDFODVWDY
SWKLV LV QDYSWH[W
QDY!
GLY!
ERG\!
KWPO!

Now our markup will pick up the blue background from the tag styles and the red text
from the class name; the result will look something like Figure 1-2.

(=] =

a B ‘\Ehﬂp chapterboyofgreen... 2 = ¢ || [ Bootstrap, from Twitter . | I
3 Find: | form | Previous Nest | [F] Options ~ |

Figure 1-2.
Styled nav element in a browser that doesn°t support the tag, but with the JavaScript hack

10 HTML5 HACKS



Bring Back the <input> Tag

HTMLS5 has breathed new life intothe L Q S XayyVIf°s time to get excited once again
about this page-old¥ tag.

I have to admit that | was getting a little bored with the L Q S XayVBefore HTMLS5,
any real interaction had to be done outside the tag: whether the interaction involved
validation, formatting, or graphical presentation, JavaScript was a necessary polyfill.
Well, HTML5 has given us a reason to be excited about the L Q S Xay\abain.

The L Q S XabVs!not truly an HTML5 tag, per se. It°s the same L Q S Xab\ve have
had in every previous version of HTML, but HTML5 has added a slew of new features.
The good thing about updating an existing tag is that it°s naturally backward-
compatible. You may code your tag like this:

LQSXWSHsDWH!
and non-HTML5 browsers will simply see this:
LQSXW

In this hack we°ll look at a few new, common features of this wonder of a tag.

Some of the Basics

There are a few basic (but powerful) new features inthe HTML5 L Q S Xay\fHat are
accessible on almost any input type. We°ll start by looking at some of the simple at-
tributes and then move on to some of the more complex ones.

First on the list is the placeholder text, which is a string assignedtothe SODFHKROG
H &ftribute that provides a hint for the input box. Placeholder text is quite useful and

quickly becoming commonplace. The text appears when the input value is empty and

disappears once the input receives focus. Then it reappears when it loses focus (pro-

viding the input box is still empty).

Another common attribute is D X W R |, Rvkick,\as you can guess by the name,

brings focus to an element once the document is loaded. Simplyset DXWRIRFXV D>
WRIRKXjMstadd D XW R | & RrXaMribute) and this will be the default focus

element once the page is loaded (as opposed to focusing on the first element of the

page).

The U H T X lattiblit®is another one of those patterns that has been accomplished
through JavaScript for years, but has finally made it into DOM functionality. Simply
addthe attribute UHTXLUHG U @drEXdyUMHHKST X LtblybluGnput and the
DOM will not submit the form while the requirements of that field are not satisfied.
Let°s look at a quick example:
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'287<3( KWPO!
KWPO!
ERG\!

IRUP!
$GG \RXU WHOHQRRWYEHVH@DPHEKRQUHTX L UHEJ !
LQSXWSH/ XEPLW

IRUP!

ERG\!
KWPO!

If you try hitting the Submit button without putting a value in the field, your browser
will throw up a default message along the lines of pPlease fill out this field % It°s not
perfect, but it°s a start.

The | R Whitibute is a feature that has been a long time coming. Have you ever wanted
to have a form on your page, but without constraining the form elements to one section
of your DOM? Maybe you are on a mobile device and you would like your Submit button
to pop up from the bottom of the screen instead of residing in your form area. The

| R UaRXibute lets you create a | R Uel@ment for a form, even when it is not a child
node of the form. Simply set the | R Uafibute to the L Gf the form (it can°t be the
form name or another attribute, something the W3C needs to address). With this
attribute, the preceding example would look something like this:

'2&7<3( KWPO!
KWPO!
ERG\!

IRUBG P\)RUP
$GG \RXU WHOHQRRWYEHVH@DPBEKRQUHTXLUHEJ !

IRUP

LOQSXWSH XEPLWUPP\)RUP
ERG\!
KWPO!

Now that we°ve covered the basics of the L Q S XaWyylkt°s move on to some of the
tag°s more interesting features.
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The autocomplete Attribute

The Web definitely has a fascination with autocomplete. Since we all hate to type, we
love it when the | R Lelement knows what we want to type and just does it for us. So
HTML5 comes along and introduces autocomplete as a simple attribute. You set

DXWRFR B R@HWI itts R &Y default) and your work is done! The code would
look something like this:

'2&7<3( KWPO!
KWPO!
ERG\!

IRURG P\)RUP
$GG \RXU WHOHQRRWYBEHVH@DPBKRQMXWRFRPKRQHWH
l EU!

IRUP!

LQSXWSH XEPLWUPP\)RUPM
ERG\!
KWPO!

Now, what sucks about D X W R F R B GHerdiit\etd its data. To explain this 1°ll cite
the boring old spec from the W3C:

The user agent may store the value entered by the user so that if the user
returns to the page, the UA can prefill the form. !

So,the D X W R F R RPafnéXxbinés flom the user agent. But who is the user agent?
It°s not the page developer, or JavaScript, or HTML: it°s the browser. If | fill out a few
forms and always enter the string email@mail.com into the input field designated for
an email address, the browser remembers that and prefills it for me. So it°s great for
form elements such as email address and telephone number, but it°s not incredibly
useful for a developer. The key thing to take away from this discussion is that you can
turn off the autocomplete feature when you need to.

Fortunately, all is not lost. HTML5 didn°t forget about the other use case. It°s actually
there in the spec as well, it°s just poorly named and even more poorly supported. It°s
the O L \atWhbute; at the time of this writing, the only browsers that support this
attribute are Firefox 10 and Opera 10.

1 http:Avww.w3.0rg/TR/htmI5/common-input-element-attributes.html#the-autocomplete-
attribute

CHAPTER 1: HACKING THE SEMANTIC WAY 13


http://www.w3.org/TR/html5/common-input-element-attributes.html#the-autocomplete-attribute
http://www.w3.org/TR/html5/common-input-element-attributes.html#the-autocomplete-attribute
mailto:email@mail.com

The list Attribute

Think of the O L ¥tWibute as being a version of D X W R F R RiSI&vdtbldérsl The
O L ¥tMbute istiedtoan L Gfa G D W D(4, dhi¥ again this is not a name or any
other type of identifier, it has to be an L JGIt will look something like this:

'2&7<3( KWPO!
KWPO!
ERG\!

IRUPFWLRG@PRBIRUMDYWRFRP KRQHWH
JLUVW QD@SXWSHVH[WQDPHQDPH EU!
/IDVW QDP®ISXWSH H[\QDPBQDPHEU!

( PDLOLQSXWSHIPDLQDPHPDLO! EU!
J)DYRULWH $QLPDO LQSXW W\SH WH[W QDPH DQLPDO
GDWDQGVIW)LP DOV

RS W LYRDQD X' R J!

RSWLYRDQD XR O SKILQ

RS W LYRDQD X B{ F NI

R S W LYRDQD X&D W

RS W LYRIQD XL UG

R S W LYRDQD XAHR X V H

GDWDOLVW!

LQSXWSH XEPLW

IRUP!

ERG\!
KWPO!

The level of interaction is what you would expect from an autocomplete feature: press

the puD¥% key on your keyboard and it should offer you the options from the list of animals

that start with D (see Figure 1-3). Once again, don°t be surprised if your favorite HTML5
browser doesn°t support this; it will in time. Keep in mind that the G D W D i®rdolV W
visible to the user; it°s purely a reference.
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/chapterd.boyofgreen... £ ~ & HEEnntstrap,fmmTwutter . | I s go

The Reboot of the Input Tag (HTMLS Input Tag)

New form elements in one form

First name
Last name:
E-mail

Telephone

Favarite Animal
D

g
Dolphin
Duck

= Cat
Submit Query | gjrd

mouse

ID Number: | entei

Figure 1-3.
Datalist displaying predefined options

One of the bad things aboutboth O L ¥nd/D X W R F R B t5aDybli\Aakt style them.
I°ll rant about that some more as we get into a few of the more functional input types,
such as G D,\WWuH would expect to be able to style the results with CSS, just as | do
any form element.

The pattern Attribute

How many times have you run a regex (or regular expression) against the value of
L Q StX<éé if it meets certain criteria? If you°re like me, you°ve done this more times
than you can count. This was the inspiration for the S D W Vdttitut®in HTMLS5.
According to the W3C spec, the pattern should pcontrol%a the input value. As you would
expect, you utilize this value with the S D W Vdttidut&)set to a JavaScript format
regular expression. Let°s take a look:

'2&7<3( KWPO!
KWPO!
ERG\!
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IRUPFWLRG@PRBIRUMDOWRFRP KRQHWH
JLUVW QD@SXWSHVH[WQDPHQDPH EU!

/IDVW QDP®SXWSHVH[\QDPBQDPHEU!

( PDLOLQSXWSHIPDLQDPHPDLO! EU!

' 1XPEHU

LQSSWDFHKRIOGWHU \RXU GLJLWW\G HYXP®EH U
QDPHG1XPESDWWHUQA" !

EU!

LOQSXWSH XEPLW
IRUP!

ERG\!
KWPO!

If you don°t meet the pattern criteria the form cannot be submitted, and instead you
get a user agent message that says something like pPlease match the requested for-
mat¥s One of the big problems with this implementation is its lack of adherence to
modern web patterns.

Back in the day (2005 or so) we used to wait until a form was submitted to validate
each input field, and if one or more of the fields didn°t pass we would return an error
message to the user. The W3C°s implementation is so HTML 4.01. In HTML5 | would
have expected the validation to be on a specified keystroke or on a blur of the field.

Luckily HTMLS5 has a backup plan for some of these validation shortcomings. The next
hack discusses form validation to see how to make it all work for you!

Easily Implement Form Validation Without
JavaScript

HTMLS5 includes powerful form validation that works seamlessly with the slew of new
input types.

Form validation is fun again. Well, maybe not fun, but more fun than it ever was before.
OK, let’s just admit it, form validation sucks. It°s not fun, but it is necessary. In the past
you would write a form and then run some very custom code to make sure all your
inputs contained what they were supposed to contain. This was done in one of two
ways: on the server or on the client. For server-side validation you would submit your
form and run server-side code to make sure all your requirements were met, and if
they weren°t you would reload the page with an error or two on it telling the user where
the problem was. Client-side validation worked in pretty much the same way, except
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you would run some JavaScript before the form was submitted to make sure all your
conditions were met. For the record, the best kind of validation is when you do both.
You should start with validation on the client to give the user an immediate response,
and then revalidate on the server to make sure your response wasn°t being hacked.

HTMLS5 isn°t going to help you with server-side validation, but it sure will make it easier
on the client. HTML5 once again takes a tried-and-true web standard and reinvents it
as native browser functionality. Let°s dive in!

What Does It Mean to Validate?

In HTMLS5 every input has the ability to have validation engaged, and a form cannot

be submitted if it doesn°t validate. In order for the form to validate, every input needs

to have its validation criteria met. It°s pretty simple: every input has a method you can

call to see if it will meet a validation test. Let®s look at a form containingan L Q Sok W
type QXPEHU

'2&7<3( KWPO!
KWPO!
ERG\!

IRURDPR\)RUP

4XDQWLW\ EHWZHHQ DQG
LOSXWSH)XPEQDPHXDQWPWQ PD[ YDOXH !
LQSXWSH/ XEPLW

IRUP!

ERG\!
KWPO!

Now let’s check it with JavaScript:
VFULSW!
LIGRFXPP\QRWIPXD QWAKWH\FNODOLG LW\ VH

DOHUWLO

VFULSW!

When the value of T X D Q i bredter than  the alert will be fired. Now let°s try
something a little different. Instead of checking the input itself, let°s just check the
form. Here is the new JavaScript:

VFULSW
PV YRUP LV WKH QDPH RI WKH IRUP HOHPHQW
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LIGREXPPN\QRAFKHFN9DOLGLW\OWVH

DOHUWLO

VFULSW!

Notice that the validity state rolled up to the form. If any one of the inputs within the
form doesn°t meet the criteria for validation, the form rule will return 1 D O ¥shell.
This is a key feature when you have long forms. For instance, if | have a form with 25
input fields that need to be validated, | don°t want to have to go through the form with
JavaScript and check each input fieldithis would require 25 different DOM hits. In-
stead, 1°d rather check the form and have it determine whether all the necessary input
criteria are met on each of the 25 inputs.

Validation Criteria

So, we know how we can check to see if a form is valid or not, but how do we set the
criteria we want to validate against? Well, there are really three ways to do this in
HTML5.

The required attribute

First, we can simply addthe U H T X lattlibdit&to an L Q S ahlithe L Q SwillVeturn
a WU fdtd forits Y D O L Gdlud/dnly if the element has a value and the value
matches the required input criteria. In the following example, the L Q Shadhb be a
number between one and five:

LOQSXWSH)XPEWQWPRXDQWPWQ PD[ !

The pattern attribute

Thenew S D W \attkiblukéds pretty slick, especially for people who like to write regular
expressions. In this case you set a regular expression to the S D W VHttrddut€) and
your input will validate against that pattern in order to have the Y D O L Galu¥\Véturn
WUXH

LOQSXWSHVH[WQDPRXDQWBOWWHEHUQE" !

Notice that the W \ Svlb changed to W Hip\Afder for the pattern to make the input
invalid; we need to remove the Q X P Eypé las that will supersede the validation cri-
teria. If the type and pattern conflict (by requiring results that exclude each other),
the validation criteria will never be met, and the form will never validate.
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Measurable attributes

Some L Q Stp¥¥ have comparative criteria such as H P D WwHizh require a strict
input pattern. Other L Q Styp&¥ have attributes such as P L&@d P Difjat must be
satisfied before the input can be considered valid. Let°s look at our first input example
again:

IRUBRDPR\)RUP

A4XDQWLW\ EHWZHHQQSX@\WS H) XPEQUDPRXDQWPWQ
PD[ !

LQSXWSH/ XEPLW

IRUP!

In this case the number that is input must meet the P L&d P Dxfiteria in order to
be considered valid. For example, the number 11 would not validate but the number 4
would validate. In a similar manner we have the H P Dtyp&

IRURDPR\)RUP

(QWHU <RXU (RISXWSHPDLQDPR\(PDLO®
LQSXWSH/ XEPLW

IRUP!

The H P Dnlp&looks for a value that meets traditional email criteria that would match
a regular expression such as this:

YDU HPDLO7HVW A>D ]$ = B @ #>D ]$ = @ ? >D ]$ =@"

If the value of the input doesn°t have a username, an at sign (@), and a domain, it°s
considered invalid.

Let s Call This Validation Thing Off

Sometimes you may want to skip validation. A few HTML5 validations allow you to do
this. The firstisthe |R U P Q RY Ddfrlb@eDAd/ydu can guess, if you apply this
attribute to a button or an input whose W \ S$sHV X E Pthe\WAlidation does not stop
the form from submitting. This attribute can be placed as follows:

IRURDPR\)RUP

4XDQWLW\ EHWZHHQQ S@\S H) X PE IQUD P Fi X D QW PWQ
PD[ !

(QWHU <RXU (RISXWSHPDLQDPR\(PDLO®

LQSXWSH XEPLW

EXWWROH XEPLURUPQRY DI& DY EWX W W R Q

IRUP!
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Note that the form is still invalid. If you callthe FKHF N 9D O Im&Hoi\bh this
form, itwill stillreturn | D O.\hlthe case ofthe IR U P Q R'Y Dafiribu& dd/sknply
ignore whether the form is valid or not when you submit.

The second way to escape validation is with the Q R'Y D O lataHDt¥V Ikl a similar
manner,the Q RY D O htbDtdNslddded to the | R Lelément itself, and every but-
ton and inputwhose W\ $H/ X E Rill $¥p the validation stem and submit the form

directly:

IRUPDPR\)RUBRRYDOLGDWH
AXDQWLW\ EHWZHHQQ SD@\® H) X PE IQUD P fi X D QW PWQ
PD[ !

(QWHU <RXU (RBXWSHIPDLQDPH\(PDLO®

LQSXWSH/ XEPLW

EXWWROH XEPLUWDYHEXWWRQ!

IRUP!

The Constraint Validation API

The HTML5 spec makes allowances for us to be more specific with our validation
errors. In the previous example form, the user must enter a number between one and
five to not receive an error. If we wanted to update the error message to be a little more
suitable, we would add a custom message withthe VHW & X VW R P 9rieBdd:G L W \

IRURDPR\)RUP
AXDQWEWWZHBQG
LQSXWSH)XPEQDPRXDQWPWQ

PD[ RQLQSXWSGDWHOHVVDUH WKLV

(QWKBXWDLOLQSXWSH PDLQDPR\(PDLIRUPQRYDOILGDWH
LQSXWSH/ XEPLW
IRUP!

VFULSW

PV)OYRUXDQWNWW&EXVWRPIDRRBYW\I\LNH \RXU QXPEHUV EHW
DQG ILYH

IXQFWXSGQGDWHOHQ®RNH

LILQSXWOXH ~°
LOQSXWW&XVWRPIODOLGLW\
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VFULSW!

Our form will now give us an option for a friendlier, more helpful user error. Notice that

we had another method in the  V F U Lt3dVlrd set it to the R Q L QobtbeW. Q S X W
Whenyouuse VHW & XV W R P 9ybuQutdeativllly trigger the other portion of

your Constraint Validation API to return | D O Whieh you callthe FKHFNO9DOLGL W\
method. In order to use a custom method and still have the form be considered valid

when the criteria are met, you need to throw in some JavaScript to clear out the
VHW&XVWR P 9 ehddGricd\fhe validation criteria are met (in this case,

once the form is not blank). | still think the W3C has some room to make this even

easier for web developers in upcoming versions of the spec. This is functionality you

should be able to access without JavaScript.

Developers aren°t the only ones using the Constraint Validation API. The user agent
uses the same API when it sets up the pseudoclasses for its CSS. With CSS3 we can
change visual cues based on the pstate¥ of a validation field. We have access to two
pseudoclasses (more on this later) to use for visualizing cues: UHT X Ll Hés
ments that are marked as required; and L Q Y D ©rlel@ments that are marked as
invalid. Unlike the form-level validation that occurs when the page submits, the pseu-
doclasses are based on the current state. This will give users strong visual cues. Let°s
look at an example with a contact form where the name is required, and the phone
number and email address are not required:

RXBVV
"2&7<XWPO
KWP O
ERG\

VW\OH
LOQSX®LVSOBORFN
ERUGHYJVROLFF

V4%

ERUGHU FR®R W&
ZHENERWKDGRZ S[UJED

N

ERUGHU FR®RU
ZHENERNVKDGRZ S[UJED
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VW\OH

RXURUP
IRURDPR\)RUP
(QWHBXUDPHLQSXWSHVH[WDPR\1DPUHTXLUHG
(QWKBX3IKRQMPEHU

LOSXWSHVH@DPR\SKREIDWWRGBQRG?G ?G?G?G ?21G?G?G?G

(QWKBXWPDLOLQSXWSHPDLQDPR\(PDLO
LQSXWSH/ XEPLW

IRUP

Figure 1-4 shows our rendered view.

a "Ehr'u chapterZ.boyofgreen... 2 = & HEEuotstrap,fromTwmter I I L . B2

The Reboot of the Input Tag (HTMLS Input Tag)

Enter Your Name: || EEmer Your Phone Number:
This is a required field [ Email
Submit Query

Figure 1-4.
Form with validation for required field

The CSS in the preceding code snippet adds a red border around the invalid field. The
red border will remain until the proper content is entered.
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We had to do this in two different ways due to browser support. The easy way was the
method we used for the email address. The L Q SKKdWs what a valid input address
looks like (i.e., the pattern of the address, not whether it works). So once a valid string
is set to the proper value, the field will no longer appear with a red border.

The method we used for the telephone number was a little more difficult. Most modern
browsers ppartially% support the W khfit type for HTML5. One thing that isn°t sup-
ported is whether what is entered is indeed a valid telephone number. | could easily
type my name into that field and it would validate. Here, we needed to go back to the
S D W \atirbut€dand use a regex to determine whether it was a phone number. This
particular regex isn°t very useful, as it only checks to see if there is a digit string that
matches this pattern: xxx-xxx-xxxx. It doesn°t satisfy the use of brackets around an
area code, nor does it support any numbers in a format other than that used in the
United States. We°d need a more robust regular expression for that.

It would appear that our form is complete and ready to throw onto our website, but

there are a few final details to point out. We assigneda U H T X Istatdtésxhe Q D,P H
as we desired, but note that a partially filled L Q Swill\8fop the form from submitting

as well (the form field is invalid but not required, but this form must validate before it

can be submitted). Adding Q R'Y D O to@édXdntdllows not only the invalid inputs

to submit, but also the required ones as well. There is no clear solution for avoiding

this, so let°s move forward and address the issue with the user if it becomes a problem.

Before we try this form again, let’s go back and update the Enter Your Name field to
display a more user-friendly error message:

VW\OH
LOQSX®LVSOBORFN
ERUGHYJVROLFF

V4%

ERUGHU FR®R W
ZHENERWKDGRZ S[UJED

N

ERUGHU FR®RU
ZHENERIVKDGRZ S|[UJED

VW\OH

RXURUP
IRURDPR\)RUP
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(QWKBX1DPH

LOQSXWSHVH[WDPR\1IDPSODFHKROXGMHUU <RXU 1DPH
RQLQSXMWGDWHOHVVDUH VXKIUWHG

(QWKBX3KRQMPEHU
LOQSXWSHVH@DPR\3IKR@BIDWWRGBQRG?G ?G?G?G ?21G6?G?G?G
(QWKRBXWDLOLQSXWSHIPDLQDPR\(PDLO

LQSXWSH XEPLW

IRUP

VFULSW

GRFXPH\QMUP P\1DPH VHW&XVARRMBDQ LRGXWOLVW SOHDVH
LW KHUH

IXQFWKBQDWHOHQSRNH

LILQSX¥WOXH ~
LOQSXWW&XVWRPIODOLGLW\

VFULSW

There we have it. In the past, such validation would have required a good amount of
custom JavaScript. Now it can be done with the simplicity of HTML5!

Improve the Usability of Your Forms with
New Controls

Your forms just got easier to use. HTML5 browsers include new controls such as the
G D Mptit type, the U D Q thyl &nd others.

We°ve been talking about form elements for the past few hacks now, and they all have
a common thread when it comes to reasoning. Many of these simple, easy-to-
implement specifications actually replace standards that web developers have been
coding to for years. This has made life easier for developers, made pages perform
more quickly (browser code instead of JavaScript), and brought uniformity across
web applications.

Let°s focus on uniformity for a bit. For example, let°s look atthe G D Mpid type. In the
past, web developers have developed a date picker standard similar to the one shown
in Figure 1-5, which is from the popular YUI library.
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\ “-’ hitp://developeryahoo.c.. O ~ B & HE Bootstrap, from Twitter Jo! Calendar and Text Fields ; ‘ |
% Find: [ date Previous Nest | (7] Options = |

Calendar and Text Fields

This example builds upon the Events example, by demonstrating how you can use the select event to set the state of a text box on the page

It also demonstates how to limit the dates which can be selected using the mindate/maxdate properties and how the current page and selected date can be set on the
Calendar after it is first rendered.

¢ August 2012 3 || Update Calendar

Su Mo Tu We Th Fr Sa
NERED
[5]6 7 8 9 1|1
121314 15 161718
192021 22 23]24|25
2627 28 29 30 3

Figure 1-5.
The YUI date picker, which provides a clean interface for date selection

This is a huge improvement over having the user enter the date into an input field and
hoping that it meets the required format. With the YUI date picker, we can stylize the
component with CSS and make it look like it blends right in with our app. This has
served our purposes for years. Whether we are using the Internet Explorer browser
or the Firefox browser, our date picker will look the same and the user will always know
what to expect.

Along comes mobile. Mobile browsers, for the most part, surf the same Web as our
desktops. If you come across this same date picker on an iPhone, this previously great
experience becomes difficult. Since the component has no awareness of the native
content (it has a small screen in this scenario), it can°t adapt to its context. Many keen
JavaScript Ninjas have already started to think about how they can use the User Agent
Declaration (part of the request) to customize this date picker for the context of each
known user agent. This is a great idea, and many of our polyfill libraries, such as YUI,
are a step ahead and provide concessions for small screens. Unfortunately, the only
way to do this without HTMLS5 is to add more code. And more JavaScript, more
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markup , and more CSS equals page bloat and additional memory usage. Let°s use
that extra code and memory for something spectacular and leave the basic input
functionality to the browser. Each of the following form features takes something that
used to be hard to do in JavaScript and makes it easy, light, and context-aware.

The date Input Type

The G D Mpi type is one of my favorites. As in the previous date picker example, a
lot of work has gone into creating a successful date selection tool. | can®t tell you how
many times I°ve been frustrated with parts of the Web that use date selection tools
that are slow and buggy (yes, | mean you, airline and car rental sites).

The HTML5 G D Wbt type is fairly simple to implement. Out of the box it looks
something like this:

IRUPDPBDWHBHOHFWLRQ
(QWHU '"HSDUWLRQSEWSIH; DWODPBHSDUWLQJ' DWH
IRUP!

The preceding code results in the simple pull-down box shown in  Figure 1-6.

B Bootstrap, from Twitter

€« € [1 chapter2 boyofgreen.c9.io/newEy

| Hacking the Input: Date, Range and Other Fancy
\ Inputs

Enter Departing Date: | Month/Day/Yea

Figure 1-6.
The date input field showing a date selector
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In terms of context, here®s the great thing about the preceding example. As it stands,
the date selector will be pretty tough to use on my iPhone; not only is it hard to see,
but also my fingers are pretty fat and those tap zones are pretty small. So in iOS 5 and
later, Apple has kindly implemented the date input field shown in  Figure 1-7.

Figure 1-7.
The date input field in the iOS 5 Safari browser on an iPhone

Nice job, Apple! Now let°’s look at some of the other attributes we can add to give this
application a functionality similar to those great little polyfill date pickers. Here®s the
code:

IRURDPBDWHGEHOHFWLRQ

(QWHU '"HSDUWLDRQSEWSIHKE DWH LQ VWHS
PDI QDPBHSDUWLQJ' DWH

LQSXWSH/ XEPLW

IRUP!

Let’s look at some of these in more detail:

CHAPTER 1: HACKING THE SEMANTIC WAY 27



VWHS

Increment at which a date can be selected. The spec doesn®t clarify all the incre-
ment types that a user agent must adhere to, but day, week, month, and year are
obvious implementations.

PLQ
A date value that represents the minimum date the input will consider valid. It°s
not clear whether the controller will allow you to choose dates belowthe P Ld@te,

or whether it limits selection to the valid date range. Implementations differ
among browser makers at this point.

PD]I

A date value that represents the maximum date the input will consider valid.

As is the case with all changes that are powerful, a new set of DOM methods has been
added as well:

VWHS/BBWHS'RZQ

Can be called to increment the date that is input to either the next date or the
preceding date in the series. VW H S 8afls the next day; VW H S ' ReZliQthe
preceding day.

YDOXHS$V'DWH
Returns a JavaScript date object, not just a date string.

This might not sound exciting, but you can replace this polyfill:

IRUBDPR\)RUP
%LUWKGIM\SXWSHWH[WQDPHGDYDOXH
LOQSXWSH/ XEPLW
IRUP!

VFULSW!

YDB\,QSXWRFXPP\QRUFG DKD O X H

YDBV'DWHIHZD WP\, QS XW
VFULSW!

with this:

IRURDPR\)RUP
%LUWKGQMSXWSH; DWODPHGDYDOXH
LQSXWSH/ XEPLW
IRUP!
VFULSW!
YDB\,QSXWRFXPP\Q)RUFG DADOXH$V'DWH
VFULSW!
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It°s also interesting to note that there are a few variations on the input type of G D,W H
and each provides noteworthy interface challenges, especially on mobile and touch
devices. Here are some similar types to keep your eye on:

AGDWHWLPH

APRQWK

A ZHHN

AWLPH

AGDWHWLPH ORFDO

The range Input Type

Once again, let°s look at one of our great polyfill libraries to get an idea of what the
problem is. Figure 1-8 shows a screen capture of the YUI slider utility.

Figure 1-8.
A slider component for YUI (Yahoo! User Interface) library version 3.5
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When you°re selecting ranges, nothing is worse than typing in values, especially when
you°re pexploring¥s what will happen when those ranges change. The slider has become
a standard tool on both web and desktop devices. You generally have a bar represent-
ing something like numeric values or colors, and a handle that you drag from one end
of the bar to the other. Again, let°s consider how difficult it may be to make selections
on the YUI slider if you°re on a mobile device. The handle is small, and what feels like
a short amount of movement on a mobile device could be a sizable amount to the
slider.

The HTMLS5 type of U D Qalldwis browser makers to provide a range selection tool
with an experience that best fits the context of the device. The pattern for desktop
browsers appears to be a slider. Let°s jump into the implementation:

IRURDPR\)RUP
6KRH VLIHDSXWSH/DQJRDPNKRHG6LRAHQ PDJ VWHS
YDOXH !

LOQSXWSH XEPLW
IRUP!

All that, with no JavaScriptithis polyfill would be hundreds of kilobytes® worth of code.
Now let°s look at some of the attributes we added to the input:

PU®D]
Once again we see the ability to seta P La@d a P Odr the range. These are a bit
more profound in the U D Qnpht type because they define the first step (the
bottom of the slider) and the top (the top of the slider). Ifno P L&@d P Dafe set,
the user agent (again, the browser) will assume the range is 0 to 100.

VWHS
In the preceding example we are selecting shoe sizes that come in half or whole
sizes. Therefore, we setthe V Widl S so that whole or half sizes can be chosen.
This can come in handy in very large ranges as well. Say you are applying for a
loan and you°re using a range tool to choose your loan amount. For an improved
user experience, you may want to round up to the nearest $10,000. Setting the
V Witd S will allow you to do just that.

YDOXH

We°ve seen Y D OnXrnidreds of times when it comes to input: it allows us to set
the initial value of that input. It°s of particular interest on the U D Qnbpbtt type,
because there is no pnull¥ value. Since it is a slider, there is no point at which the
value would be undefined, so the user agent will choose a reasonable default value
for youlsomething in the middle of the range. In our example, we chose our
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Y D OXddd  since the most popular shoe size in our little store is size 3. (Yes,
we do cater to elves, leprechauns, and small children.) The Y D Galfolds you to
choose the pdefault%s value that makes the most sense, not just what®s in the
middle.

The HTMLS5 version of the sliders also has the added benefit of being able to match
the other browser controls, as shown in Figure 1-9.

Figure 1-9.
HTML5 range input type from Internet Explorer 10 that matches other form elements on the page

It°s also interesting to note that the range tool can be tiedtoa G D W D(@eldi¥ciésed
this briefly in Hack#04 ). The G D W DdouldVh¥Mide non-numeric values or unequal
numeric values that can be selected within the range. | haven°t seen any browser
makers implement this yet, but it will be interesting to see some possibilities.
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The color Input Type

You may not have thought of a color picker as being essential to a user®s web experi-
ence, but as the Web becomes more of an application environment, complex activities
such as picking colors need to be responsive and adaptive. The F R Oifrpld type
allows you to select a color value from within the input.

Support for this input type is still nascent, and at the time of this writing no user agent
supports it. As with all of the other unsupported input types, browsers that do not (or
do not yet) supportthe F R Qrfgutitype will simply see an input tag as it would appear
for an input with the W \ &dtialto WH[W

The <meter> and <progress> Tags

Moving slightly out of the input space but staying within the HTML5 form, we see two
new form components that will quickly become basic building blocks for web appli-
cations. The first of the two is the P H W algUFbr a clear definition, let°s go right to
the spec:

The meter element represents a scalar measurement within a known range,
or a fractional value; for example disk usage, the relevance of a query result,
or the fraction of a voting population to have selected a particular candidate.

Think of a meter as a bar from a bar chart. 1t°s a graphical representation of one num-
ber as part of a greater number. Let°s look at a code example:

IRUBRDPR\)RUP

PHWHDOXHPLQ PDJ ' PHWHUI!ITEU
PHWHDOXH ORZ ! PHWHU!
IRUP!

The preceding code would result in something like Figure 1-10.
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Figure 1-10.
The <meter> tag as it appears in Chrome for Windows

This particular form element has some interesting Ul controls. You can see from the
preceding example that the meter needs to have a value set, as well as a range, to be
effective. The P Le@d P Daftributes will set the range (the meter is completely empty
and the meter is completely full, respectively), and the Y D GnM bpecify the current
fill level. If either of the attributes is missing, the form will assume the valuelfor ex-
ample, an undefined value will probably be considered zero by most user agents.

Additionally, three other attributes can be added to the meter to control the interface.
The R S W LvBIO¢ Rould display a graphical representation of what the ideal value
would be. The O Radd K L Jhifributes are for setting thresholds when your meter is
below or above the optimal range. The interface should respond accordingly; current
browser implementations turn the meter color to yellow for plow%z and red for phigh ¥

The S URJUtdgMs\also new for HTML5 forms. Think of the S U R J U fdgvay !
the bar that pops up when you°re downloading a file to tell you how much longer you
have to wait. It might look something like Figure 1-11
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Figure 1-11.
The <progress> tag as it appears in Internet Explorer 10

The code implementation would be as follows:

IRURDPR\)RUP
'RZQORDGLQJ SURJUHVV
SURJUWDUXH PDJ[ !
SURJUHVV!
IRUP!

The S U R JU tdgwh®slonly a few configuration attributes, and both are shown in
the preceding code. The first is the P Ddtribute that tells you what your progress
ugoal¥s is. TheP Dvhlue will be the top of your meter; the bottom will always be zero.
Your Y D OnMl Hen specify the progress, and thus, how much of the progress bar is
filled.

Once again, these two new tags are examples of web standards that traditionally were
implemented with JavaScript and CSS but can now be accomplished directly through
HTML5. Each tag should look appropriate for the context of the application.
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Form Elements and Making Them Look Good

One thing all form elements have in common is that they look bad. Since | first started
working with forms nearly 15 years ago, I1°ve been trying to find ways to make them
look better. A perfect example of this is the drop-down menu. Drop-downs look pretty
simple. However, it°s difficult to do anything special with them, such as adding help
text to the options or controlling the width of the menu while it has options with a lot
of text in them.

HTML5 and CSS3 bring us some good news and some bad news. The good news is
that we can use CSS to control a lot of the treatments we°ve looked at in this hack.
The bad news is that we can’t control all of them. Let’s look at a few examples.

IRURDPHR\)RUP

LOSXWSH)XPENDOXH !
LOQSXWSH XEPLW

IRUP!
FVV
VW\OH!
LQ SXWS® X P EH U
LQ SXWS® XP EH U A
ZHENR®/S H D U MRRHH
PDUJLQ

VW\IOH!

In the preceding example, we have a Q X P Enplithtype with some funky spinner

buttons on it to increment and decrement the number. We don°t want the funky

buttons, so in CSS we specify (with browser prefixes) the subcomponents we

want to alter. In this case they are ZHENLW LQQHU Vasd Z HEKMWR Q
RXWHU VS L Qudake wihyRhiQing them in this example.

Browser makers are adding flexibility for many form controls. Most browser mak-
ers allow you to alter the look of the validation error pop-up windows as well. Some
components, such as the G D ¥ddHF R Ol types, may not have CSS sub-
component controls.

Keep in mind that this control is both good and bad. 1t°s good when you just don°t like
the experience presented by the user agent and you need to update the look and feel
on your own. In contrast, it°s bad to makes changes to these elements because they
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then lack the ability to adapt to the context in which they are being used. Remember
the drop-down menu | complained about earlier? Well, iOS has found a way to turn it
into a brilliant user input on the iPad and iPhone. On the iPhone it becomes a spinner
input at the bottom of the screen (see Figure 1-12). On the iPad it becomes a drop-
down window in the context of the Select Box. In both cases, the input is well suited
to its context. If you had CSS overrides on these components, who knows what the
experience would be like for the end user on an iOS device.

Figure 1-12.
The Select Box displayed in iOS 5 on the iPhone

In Conclusion

Now that we°ve explored the inner workings of forms, you should be ready to dive into
some HTML5 applications. Forms are still the basic building blocks of pages, and to
understand forms is to understand HTMLS5. So let°s get going and dig in!
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Know What s Going On in Your App with
New DOM Events

HTMLS5 provides a slew of new events for you to latch on to. The world has moved
beyond mouse clicks and keyboards. Now the Web has, too.

DOM events haven°t changed much in the past 15 years. | think the last new DOM event
we got was the mouse scroll (that°s what you call that little spinner in the center of
your mouse). Even touch events are not officially supported DOM events, although
they are much more prevalent (and supported)than '200RXVHG6FUROO

With HTML5 we have tons of new input types to work with. As JavaScript is an event-
driven language, it helps to work with a DOM that also natively fires events when ac-
tions take place. Some of these actions are directly related to a user interaction (such

as the traditional DOM events), whereas others are related to events triggered by the

user agent (such as going offline and coming back online). Let°s start with a look at
some form events.

The oninput, onchange, and oninvalid Events

In the past we have relied on N H\ G Bnd QI H \ ¥v8nts quite often to determine
what®s going on within form elements. The bad thing about key events is that they
don°t specifically apply to the input element itself, as technically it°s the document,
not the input, which is receiving the keystrokes. This led us to trick the DOM, by tem-
porarily adding key events after an input receives focus and removing the key listeners
once the blur event of an input is fired. This has been terribly inefficient.

With the R Q L Qe&eMt W listener can be placed directly on an input tag (or bubbled
up from one) and be associated with the actions of that input only. Let°s look at a
traditional listener with an R Q L QeSeXtWstead ofan R Q N H \ Seleht:V V

LOQSXWP\,QSXM\SHVH[VBODFHKRIOGWHU WH[W

VFULSW!

GRFXPHOMOHPHQWW®RQ\SEDGG(YHQW/LVWSHPQMHUFWHRQ
FRQVR®H, MXVW FKDQJHG DQ HQY®XNFHWD
IDOVH

VFULSW!

Once you begin typing in the input field, the log will be fired. As you can see, the input
eventis attachedtothe P\, Q Si{d/\éo input into any other input field will not trigger
this event.
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Similarly, we have two additional events that can be attached to the input field: R Q
FKD@WHR QL Q Y In®R Q F K Bvehdfires once the Y D Qalriblute is upda-
ted. You may not immediately see the need foran R Q F K Bvénhd kince we do have
R Q L Qasd¥n\herous other events that can be triggered on an input change. But
let°s think about some of the new HTML5 elements, such as the input with W \ Sdtl
to U D QThelrange input or slider has no input mechanism; it simply changes. When

I drag the handle from one position to another it doesn°t fire an R Q L QeSeXtWnly
an R Q F K Bvéntl Bimilar events are required for other input mechanisms, such as
date pickers, number wheels, and color pickers. These new input types make the

R Q F K [evendrdt just handy, but essential.

The R QL QY &ddtlisGa similar new event that is fired when a form element is
deemed invalid. Unlike many of our other validity checks, current implementations do
not work on the form element itself, but rather on the individual inputs. Remember a
few hacks back when | was complaining about how the form elements weren®t vali-
dated in real time (such as when you enter data into the input rather than at form
submit) and that only the CSS state change was in real time? Let°s look at an example
of how we can put some of these events together to make the solution to my pet peeve
a reality!

Real-Time Form Validation with the oninput/oninvalid Events

In order to validate an input field while the user is entering data into it, we need an
event which fires as the user changes the value of the input. In the past we would have
to follow troublesome keystrokes, but with the R Q L QeSeXtWe can easily attach a
listener to the input in question, and react to the change.

Once we catch that event we need to do some ad hoc validation checking, so for this
we will go back to the FKHF N 9D O Im&Hod\(See Hack #06 ) to get the input to
self-validate. This can easily be fired fromthe R Q L QeSeMt\A( this point, if the input
is deemed invalid the R Q L Q Yeuedt WiGbe fired alongside it.

The last thing we need to do is to attach an event listenertothe R Q L Q Yelet,lafsl
have it fire a function that will indicate to the user that the value she entered is invalid.
We-°ll follow this up with some CSS to reinforce the state of the input.

Let°s take a look at the code:

"2&7<KWPO
KWP O
ERG\

VW\OH

LQSYXWSEBXPBEFRUGHS[VROUBHHQ
LQSXWYDOERUGHS[VROUG G
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VW\OH!

IRURDPR\)RUP
3LFNQXPEWQQXPEHUWZHBQG
LOSXWSH)XPEWQDPRXDQWPWQ PD[ ! EU!
LQSXWSH/ XEPLQDPR\6XEP LW

IRUP!

VFULSW

GRFXPP\QRWUPX D Q WOLGAG (Y HQ W / L VVSDQMKWD F W HR Q
WKIPRKHFN9DOLGLW\

IDOVH

GRF X PPI\QRWUIPX D Q WILG\G (Y H Q W/ L V@HIQHILE Q F W HR Q

DOHUVWRXU 1XPEHU QHHGY WR EH EHWZHHQ WBM® OXYHH \RX
IDOVH
VFULSW!
ERG\!
KWPO!
Endless fun, right? We now have the best of both worlds: built-in validation with real-
time responsiveness.
Other New Events
While we are on the subject of events, HTMLS5 is proposing the adoption of a slew of
new events similar to the ones mentioned in the preceding section. Most of these
events focus on a user action, and they fire before, after, and during the event. Here°s
a list of events that had not been adopted at the time of this writing, but are likely
forthcoming:
RQDERUW RQFDQSOD)\ REPFRB QDM RQFALFN
WKURXJK
RQFRQWH[WPHQX RQFXHFKDQUH RQGE|OFOLFEN RQGU
RQGUDJHQWHU RIOGUDJOHDYH RQGUDJRYHU RQGUI
RQGXUDWLRRQHPSWLHG RQHQGHG RQLQSXW R
FKDQJH
RQNH\GRZQ RQNH\SUHVV RQNH\XS RQORDGHG(
GDWD
RQORDGVWpPUW RQPRXVHGRYQ ROQPR|XVHPRYH RQPF
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Add Rich Context to Your Markup with
Custom Data

HTMLS5 formalizes the ability to store data directly in the page element. The data is
simple to add, and just as simple to access.

Custom data attributes give us the ability to add more richness and depth to our

markup than we°ve ever been able to before. Custom data attributes, often called the
G D W ditributes, are an easy way to add contextual data to HTML5 markup. Just
come up with an attribute name, prefix it with pdata-¥; and add it to any HTML markup
tag:

XOAGFDU,QYHQWRU\
OLFODVWXWE&DWD PWWRMHRWDWD ER GVW GHM)D W D
\HDU !
/[LIKW EOXH 7R\RWD 3ULVP
oL!
XO!

In the preceding example, we have information we want to present to the user that we
include as text inside the tag. We also have contextual information that our app will
want to use to provide additional functionality to the user. Before HTMLS5, this addi-
tional data would have been stored in one of two ways. Either we would have hacked
up another attribute (such asthe F O DalMfriute orthe L Yawith a string that encoded
all this information, or we would have kept a separate data source in JavaScript that
had a reference to this tag linked to it. Neither of these options is very fun, and both
require quite a few lines of JavaScript to become useful.

Being able to place this data in the element itself not only is convenient for access
purposes, but also provides rich context. According to the HTML5 spec from the W3C,
a custom data attribute is defined as the following:
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RQVHHNLQJ RQYHOHFW RQVKRZ RQVWDOOHC
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A custom data attribute is an attribute in no namespace whose name starts
with the string pdata-¥4 has at least one character after the hyphen, is XML-
compatible, and contains no characters in the range U+0041 to U+005A
(LATIN CAPITAL LETTER A to LATIN CAPITAL LETTER Z)

In summary, it°s an attribute that starts with pdata-%. and is in all lowercase letters.
Now, let°s be clear about the purpose of this data. We°ll start with how we don°t want
to use it (let°s get all that negative stuff out of the way!).

First, the data attribute shouldn°t be used to replace an existing HTML attribute such
as class name L Gror example, if you want to add a unique identifier to an element of
which there will only be one on the page, just use the L (Because that is exactly what it
is designed for. Havinga G D W Dn &ll@our elements will probably get you a healthy
number of complaints from your friends and coworkers. Second, don°t use the data
element to make your code more pmachine-readable ¥ This is what microformatting
is for, which we will discuss in depth in a few hacks. Your custom data attribute is
intended to provide information that is relevant for your application, not for an external
page reader (whether it is human or machine).

Now, on to the fun part! How should you use custom data attributes? Simply put, you
should use them for panything you need ¥, with emphasis on the words anything and
you. Anytime you need access to data about a DOM element or to data related to the
information that element represents, store it in the custom data attribute.

In the following example we have a table that was built out dynamically in JavaScript
from a database. The database has a local key that identifies each row of data, but
that key only means something to our application; it doesn°t have any value to the
user. Before custom data attributes, we had to do something like this:

WDEDIHGWK ERUGHU
Wu!
WK ODVNVHINH\ UREK!
W KZIL W OWAK !
WIRIULFMWK!
WU
Wu!
W GFO D VIVH WG!
WGRRJOH +DNFGIV
WG5(( WG!
WU
Wu!
W GFO D VIVH WG!
W@GMD[ +D FWG!

2 http:/dev.w3.org/htmli5/spec/single-page.html#attr-data
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WG5(( WG!

WU !

wu!
W GF O D VIVH WG!
WG70/ +DFWG!
WG5(( WG!

WU !

WDEOH!

Then we had to use CSS to hide the first row (with a class name of N Bt \

NH\A
GLVSOD\ QRQH

Another really bad solution involved using one of the existing attributes to store this
data. In the following example the data is stored in the L @ttribute:

WDEDHGWK ERUGHU
wu!
W KL W OWK !
WIIULF W K!

wu!

wuwe !
WGRRJOH +DNFGIV
WG5(( WG!

wu!

wuwe !
W@GMD[ +D FWG!
WG5(( WG!

wWu!

wuwe !
WG70/ +DFWG!
WG5(( WG!

wu!

WDEOH!

There are so many problems with this solution that it°s hard to know where to start.
First, it°s a horrible idea to store data in the L Gttribute. The L Gttribute is meant to
be a unique identifier for HTML elements. Since it°s associated with our database key,
the key will change when the data changes, making it impossible to use that L @
reference the element, as it°s subject to change. Storing the key as a class name is
equally bad, for similar reasons.

Now let’s turn it around and put that essential data into a custom data attribute:
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WDEDHGWK ERUGHU
wu!
W KL W OWK !
WIBIULFMWK!

WU !

WG DWD NH\!
WGRRJOH +DFGIV
WG5(( WG!

WU

WWGDWD NH\!
W@GMD[ +D RWG!
WG5(( WG!

WU

WWGDWD NH\!
WG70/ +DFWG!
WG5(( WG!
wu!

WDEOH!

Here we have simple markup that contains a reference to our database key, without
unnecessary markup or prostitution of the L Gr F O Da¥ridute. We didn°t even have
to write any CSS to make this work.

Accessing the Data

Another important piece of the puzzle concerns accessing the data. The W3C
HTML5 spec has a clear method for collecting data in JavaScript. A G D W Dbjekt W
is available on the HTML5 element that allows you to access your custom values by
name:

GLYGP\I1RGGDWD P\YIVOXH\ QRGILY!

MDYDVFULSW DFFHVV WR YDOXH
YDU QRGH9DOXH GRFXPHQW JHW(OHPHQW%\,G P\1RGH
QRGHO9DOXH WUXH

Notice that we don°t need the pdata-¥% in front of our value; we just call our value name
directly. This access method is great and meets the spec, but like many of our HTML5
features, it only works in HTML5 browsers. Interestingly enough, putting a custom
data attribute of V R bhWan element has worked in browsers for some time (it may
not have validated, but it worked), all the way back to IE 6. However, note that the
JavaScript access method is introduced with the HTMLS5 spec, but don°t fretiwe have

a hack for that:
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GLYGP\1IRGGDWDYDOXHJXPNQRGHLY!

MDYDVFULSW DFFHVV WR YDOXH ZKHUH QRGH9DOXH
YDQRGHOD GRHK X PHOMOHPHQAW2R GBI HW $ W W UGB XWDH
P\YDOXH

Before, HTMLS5 browsers simply recognized the value as an attribute of the element,
so asimple JHW $ W W rheth&dX\tdtlement would retrieve the data. Note that
in this method, the pdata-% part of the value is required to retrieve the data.

There is one more way to access this data, but it comes with a warning. Most current
browsers support a CSS3 pseudoproperty (see Chapter 3 for more about pseudo-
classes) on which you can base a style declaration. It looks something like this:

GLYGP\1IRGGDWD P\YIVOXH\ QRGILY!

FVV GHFODUDWLRQ
P\1RGH>GDWD P\YDOXH@"
FRORU UHG

or this:

P\1IRGH>GDWD P\YDOXH WUXH @*
FRORU UHG

Now your CSS can style the element based on the presence of the custom data at-
tribute, or by the value of the custom data. Here®s your warning: don°t use custom data
in place of CSS classes Class names are still the definitive way to declare reusable
style rules. Remember, custom data is not intended to represent something to the
user, but rather to provide context data for your application, which means that, in
general, you don°t want to use the previously demonstrated pseudoclasses.

Track User Events with Custom Data

Tracking user events can be difficult on highly dynamic pages with JavaScript alone.
It usually requires that you add and remove multiple listeners. With HTML5 custom
data, you can have that same rich interaction on dynamic pages with a single listener.

One of the most difficult things about generating HTML markup with JavaScript is
managing behaviors. Anyone who has worked with DOM events on a dynamic app
knows that managing behaviors can be quite a hassle. This hack shows you a way to
use custom data along with JavaScript event delegation to make an otherwise difficult
task easy and lightweight.
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We*°re not going to talk too much about event delegation; there are plenty of books
and other resources out there that explain the details behind all of that. But it is im-
portant to know what event delegation is and why we do it.

Event delegation is the act of passing (or bubbling, to use a more accurate term) the
captured event from an inner element to an outer element. Think about what happens
when you click a button that is inside a list element (  O)LSince the button is inside the

O, Lltechnically you clicked on both elements, so the browser by default passes or
ububbles¥ that click up from the button to the O.LFirst the button executes its R Q
F O L évét, and then the O kxecutes its own R Q F OevdntNEvent delegation is
when you allow your event (in this case, the click event) to bubble up to a parent
element (in this case, the O)Lwhich then fires an event based on the fact that you
clicked on the button.

Generally, event delegation allows you to use fewer event listeners on a page, as any
one listener can handle an endless number of functions based on the different ele-
ments being clicked. Using event delegation generally uses less memory in your page,
and makes maintenance of dynamic pages much simpler.

In this hack we will add a tool tip to a list of elements using custom data and only one
event listener.

Let®s start with our markup:

GLFODVAVWRQWDLQHU

K BKRRVH <RXUKHDSRQ

S!

&OLFN RQ RQH RI WKH VHOHFWLRQV EHORZ WR ILQG RX\
DERXW \RXU FKDUDFWHU

S!

XOLG P\/LVIW
OLGDWD GHVFUIRSWLB®ZHUIXO0 JREOLQ LQ!HQGWRLUH NLG

oL!
OLGDWD GHVFUWSWLIRAGYHU DOO JREOLQW ELJ DQG VPD
-DUHWK WKH *REOLQ .LQJ
oL!
OLGDWD GHVFUWIGWLRQUVRQ ZKR FDQ SXW D VWRS WR \
LQJ!
6DUDK
oL!
OLGDWD GHVFWGWKLERIQKHUR Rl WKH JREOLQ NLQJGRP
+RJJOH
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oL!

XO!
SLGGLVSOD\FDWDIVAHOIO S!
GLY! FRQWDLQHU !

Figure 1-13shows the results.

Figure 1-13.
Our simple content

Custom data attributes allow us to pinline¥z data in our elements by setting a string to
the G D Watbibute of the element. (For a more in-depth look at custom data, see
Hack #08 .)

We are using an HTMLS5 page pprimer¥a (the base page that we edit to get a quick start
on development) called twitter bootstrap . It provides us with the clean look and feel
for our markup; some of our additional class names come from that framework. Now
let°s add our listener to the unordered list ( X)3o that we can take action on any of
the items inside it:

YDEBDLQ (OHPHEHRMKPHOM OHPHQWP\V,d
YDGHVFULSWLRQIZRIXMMWIW(OHPHQW®%EGD\7DUJ
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PDLQ(OHPEHW HQW /L NWHNXWDFWHRQ
YDGHVFUL S WVRIU JHW $ W W U GBXWDHG HVFULSWLRQ
UHPHPEHU ZH XVH JHW$SWWULEXWH LQVWHDG RI
GDWDVHW GHVFULSWLRQ GXH WR LWV EDFNZDUGV FRPSDV
GHVFULSWLR@MHUUHBHVFULSWLRQ

JavaScript event delegation is so much more powerful when you have access to ad-
ditional data within the DOM element itself. Now imagine that this data was pulled
from a database or JSON (JavaScript Object Notation) object and updated in the
DOM. The list and markup can be updated, but the JavaScript does not need to
change. The same listener can handle this list of four characters or a list of 400 char-
acters, no matter how many times the list changes.

Can It Get Any Easier?

As markup gets more complex and we start to see elements nested inside other ele-

ments, finding the right W D U didth¥vit to pull our description from can get pretty
complicated. We are lucky to have many fine frameworks on the market that make

event delegation easy to manage. Instead of managing the event target ( H W D GthJ HW
the previous code) to get ahold of the right element, these frameworks allow us to

write a few lines of code to make sure we°re working with the right elements. Let°s look

at a few examples just to see how easy it is:

A YUI (Yahoo! User Interface) Library version 3.0 and later
< RQH P\/LVW GHOHJDWH FOLFN IXQFWLRQ H ~ ) C

A jQuery Library version 1.7 and later
P\/LVW RQ FOLFN oL IXQFWLRQ H ~

Embrace JavaScript event delegation, and make your markup more powerful with
custom data attributes. You°ll find yourself writing less code, taking up less memory,
and living an overall happier life!

Make Your Page Consumable by Robots
and Humans Alike with Microdata

HTML5 microdata provides the mechanism for easily allowing machines to consume
the data on your pages, while not affecting the experience for the user.
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If you°re like me, you believe that in the future, machines will rule over us humans with
an iron fist (provided, of course, that the Zombie Apocalypse doesn°t get us first).
While there isn°t anything we can do to help the zombie masses understand the In-
ternet, HTMLS5 does offer a feature that prepares us for that machine dictatorship. It°s
called microdata , and it°s supposed to be for machines onlyino humans allowed.

You can tell by now that HTML5 adds a lot of depth to your data, but up to this point
the focus has been on your users. Microdata takes you down a slightly different path
when you think about consumers who aren°t your users. Microdata is additional con-
text you add to your markup to make it more consumable. When you build your page,
you can add these additional attributes to give further context to your markup.

Microdata can be added to any page element to identify that element as an pitem% or

a high-level chunk of data. The content nested inside that item can then be labeled as
properties. These properties essentially become nameEvalue pairs when the LW HP
S U BeBomes the value name and the human-readable content becomes the value.

The relevant code would look something like this:

GLYWHPVIFRSH
VSDIQVHP S QRS HUHG/SDQ!
GLY!

Sometimes item property data isn°t in the format that a umachine¥ would like, and
additional attributes need to be added to clarify what the human-readable data is
saying. In that scenario your data would look like this:

GLYWHPVIFRSH
+HOOR P\ QDWPSHDIQNHPSORFHUHG/SDQ!
, ZDV ERUQ RQ
WLPHWHPSERSWK GDWHWLPH I6HSW WLPH!
GLY!

Now imagine how consumable the Web would be for those machines of the future
once microdata is utilized on every page!

In this hack we’ll use microdata to make sure our contact list is machine-readable.
Each contact entry will be identified as an item, and its contents will be labeled as a
property. Our first contact will look like this:

OLLWHPVIFRSH

XO!
OLIDPHVSDIQVHP S ORSIHUHG/SDQ! OL!
OLIKRQW SDIQVHP SUWRIOHSKRQH VSDQ! OL!
OLPDLOVSDIQVHPSUIR® IWKHEXIIDOR#URFNDQSN@IRQH
oL!
XO!
oL!
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As you can see, we have constructed one data item on our page, and when the markup
is machine-read it will see the item as something like this:

,WHP  QDPHUHG
WHOHSKRQH
HPDLQOWKHEXIIDOR#URFNDQGVWRQH FRP

Now let°s build ourselves a whole list:

XO!
OLLWHPVIFRSH
XO!
OLIDPHVSDIQVHP S ORFHUHG/SDQ! OL!
OLIKRQMW SDIQVHP SWRSOHSKRQH VSDQ! OL!
OLIPDLOVSDIQVHPSUIR® IWKHEXIIDOR#URFNDQSN@IRQH
oL!
XO!
oL!
OLLWHPVIFRSH
XO!
OLIDPHVSDIQVHP S QRS HLOPI¥SDQ! OL
OLIKRQW SDIQVHP SWRSOHSKRQH VSDQ! OL!
OLIPDLOVSDIQVHPSUIR® IWKHZLIH#URFNDQGSWRQH FRP
oL!
XO!
oL!
OLLWHPVIFRSH
XO!
OLIDPHVSDIQVHP S QRS PhHWWSEDQ! OL
OLIKRQW SDIQVHP SWRSOHSKRQH VSDQ! OL!
OLPDLOVSDIQVHPSUR® IWKHQHLJKERXU#URFNDQGVWR
VSDQ! OL!
XO!
oL!
OLLWHPVIFRSH
XO!
OLIDPHVSDIQVHP S ORI PLDUQASDQ! OL!
OLIKRQW SDIQVHP SWRSOHSKRQH VSDQ! OL!
OLIPDLOVSDIQVHPSUIR® IWKHEHVWIULHQG#URFNDQGVW
VSDQ! OL!
XO0!
oL!
XO!
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To our human friends, the page looks something like Figure 1-14.

Figure 1-14.
Adding microdata to the page, which does not change the view for users

To our machine friends, the code looks something like this:

,WHP QDPHUHG
WHOHSKRQH
HPDLAOVKHEXIIDOR#URFNDQGVWRQH FRP

,ZWHP QDPHLOPD
WHOHSKRQH
HPDLAGVKHZLIH#URFNDQGVWRQH FRP

,ZWHP QDPHAHWW\

WHOHSKRQH
HPDLOVKHQHLJKERU#URFNDQGVWRQH FRP
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,WHP  QDPHADUQ\
WHOHSKRQH
HPDLMKHEH V WURFAND® GRVR\PR Q H

It°s that easy to add microdata to your page without sacrificing the interface for your
human friends.

Details, Details!

Microdata is pretty darn easy to implement, and the W3C spec thinks it should be just
as easy to read, which is why the W3C added a JavaScript API to be able to access the
data. Remember, each of your identified elements was marked with an attribute called

L W H P V WHRISrhkans the API considers them items. To get all these items, you
simply call the following:

GRFEFXPHOQWWHPV

Now your items can also be segmented by type, so you can identify some of your items
as people, and others as cats. Microdata allows you to define your items by adding
the L W H P ¥thitsitel which will point to a URL, or have an inline definition. In this
case, if we defined our cat type by referring to the URL http:lexample.com/feline
our cat markup would look something like this:

OLLWHPVERIGH WKSHVS H[DPSOH HARRP IHOLQH

XO!
OLIDPHVSDIONHPS ORFPH QRVSDQ! OL!
OLIKRQWSDIQVHPSWUWRIOHSKRQH vVSDQ! OL!
OL(PDLOVSDIQNHPSUBIR® LIWKHFDW#URFNDQWBSMMNWRQH FRP
oL!
XO!
oL!

And if we wanted to get items with only a specific type of cat, we would call:
GRFXPHQW JHW , WHPV KWWS H[DPSOH FRP IHOLQH

Thanks to this simple API, your microdata-enriched markup is both easy to produce
and easy to consume.
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Hacking with Style

I remember designing websites without CSS. It was horriblellots of tables and images
and image maps. Back in the day, most sites took several minutes to load because
generally they were so overladen with image hacks in an effort to achieve a decent
design. Then CSS came along and it was spectacular! Suddenly the Web had stand-
ards, you could separate your functionally into your JavaScript, your markup into your
HTML file, and your look and feel into your CSS file.

Just as HTML went through a decade without seeing any true updates, CSS followed
nearly the same path, which is why | am so excited that the HTML5 revolution brought

CSS3 along with it. This chapter focuses primarily on another spec within the HTML5

family of technologies: Cascading Style Sheets version 3.0, a.k.a. CSS3. HTML5 may
bring us a whole new world of functionality, but CSS3 blows the doors open on the

user experience!

A Word About Browser Prefixes

One important thing to note within this chapter is the use of browser pre-
fixes for new CSS3 attributes. In brief, a browser prefix is an extension
placed at the beginning of a CSS3 class to be used while that feature is in
an experimental stage. For additional information on browser prefixes, see
Hack #11.

In my references and code examples, | chose to not utilize browser prefixes,
even when the prefix may be required for the example. The reason is simple:
browsers are updating at a pace at which a print book cannot keep up. It is
very likely that some functionality may require a browser prefix at the time
of this writing, but may drop the prefix by the time the book is released.

| suggest that you research the browsers you are supporting with your ap-
plication to validate which browsers need browser prefixes for which
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features . 1t°s also good during development, or while implementing one of
the examples within this book, to attempt to use the features with the proper
CSS3 attribute directly, and then only add the browser prefix if the func-
tionality fails.

CSS3 is a powerful tool, but due to the high level of features it offers in the
experimental release phase, it can be difficult to implement at times. Using
the hacks in this chapter, however, can bring clarity to this exciting new
technology.

Use Experimental CSS Features with
Browser Prefixes

Browser makers often give you access to the experimental version of CSS3 features
before the specifications are finalized. Browser prefixes enable you to implement
some of these experimental features early on in their development.

CSS3 features came on the scene quickly with the rapid adoption of WebKit-based
browsers (WebKit is an open source browser layout engine developed by Apple). The
CSS feature richness of the WebKit-based browsers encouraged other browser mak-
ers such as Firefox, Internet Explorer, and Opera to advance their adoption of CSS3
features as well.

Browser adoption of CSS moved at such an accelerated rate that it literally outpaced
the development of the specifications. This led to browser makers implementing fea-
tures that were still in draft or experimental mode. This resulted in features being
implemented differently by different browser makers, as the feature specification was

not yet solidified.

To clear up the confusion and allow developers to implement these features while they
were still in the experimental stages, browser makers developed browser prefixes. The
browser prefix is prepended to the attribute name to limit its implementation to that
specific browser. Table 2-1 lists the most common browser prefixes.

Table 2-1. CSS browser prefixes by extension
PREFIX BROWSER
N K W PKanqueror (really old Safari)

PR] | Firefox
R Opera
PV Internet Explorer

Z H E N S&fari, Chrome, Silk, Android, and other WelKit-based browsers
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It°’s common to see CSS3 implemented with a style declaration, and then repeated
each time with the browser prefix of each browser that has early support for that
feature. Your CSS may look something like this:

WHVW&ODVV

ZLGWK

FRORUII

WUDQVIBRW D VBHJ

PWUDQVIBRWD VGH J  (

ZHENWWDQVIBRW D VG J DOO ZHENLW EURZVHUV
RWUDQVIBRWD VG J 2SHUD

PRWUDQVIBRW D VEHJ JLUHIR]

This gives flexibility to the developer to utilize CSS3 features on the browsers that
support them and not affect the browsers that don°t. Let°s assume you°re only com-
fortable supporting the Firefox version of the transform feature, and you want all other

browsers to fall back to nontransformed text. Your CSS would look something like this:

WHVW&ODVV

ZLGWK

FRORUII

WUDQVIBRW D VBHI J
PRWUDQVIBRWDWBHJI )JLUHIR]

Notice that the traditional W U D Q \attrlRutkR left in place. Once the specification
for the CSS3 transform solidifies, browser makers will drop the prefix and utilize the
default attribute. It°s usually a good idea for you to add the traditional attribute when
using browser prefixes to future-proof your CSS.

The Browser Prefix Controversy

The web development community holds a split opinion on the use of browser prefixes.
Browser prefixes have been beneficial for the application of these early supported
features. Since the features were implemented before the specifications were final-
ized, prefixes did allow developers to utilize the experimental version of the function-
ality without having to worry about writing CSS that would someday stop working.

The negative aspect of browser prefixes was the added flexibility it gave developers.
For years, the web development community pushed back on browser makers to be
standards-based, encouraging them to build browsers that followed the W3C speci-
fications and guidelines instead of building uniquely supported features. The goal was
to write a single code base that rendered properly in any browser. Browser prefixes
reopen the door for developers to write code that only works in a subset of browsers.
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It°s ultimately up to the development community to keep browser prefixes in check.
When you write CSS with browser prefixes, consider all browsers that support that
feature. Utilize the browser prefixes when necessary, but do your part to not pfork¥s
the WebNagain.

Design with Custom Fonts Using
Web Fonts

Your web page doesn®t have to settle for those plain old pweb-safe¥ fonts anymore.
Freshen up your designs with CSS3 web fonts.

Web fonts aren°t actually a new concept for CSS. They were originally proposed for
CSS version 2.1, but they were dropped before the spec was finalized. Oddly enough,
one browser maker did implement the feature early on, and surprisingly, it was Inter-
net Explorer. IE has supported web fonts since |IE version 5 back in 1999. However, like
most features developed for the Web in the 1990s, web fonts were implemented in a
proprietary fashion, only supporting one type of font. IE 5 supported the EOT
(Embedded OpenType) font, which was never adopted by other browser makers.
Thus, web fonts went the way of the Jedi until their rebirth in CSS3.

Having access to the proper fonts can make or break a design. For decades, web
developers had been limited to a small subset of web-safe fonts to work with, and have
pushed the limits of Arial and Verdana. Prior to the adoption of CSS3 web fonts (first
seen in Safari 3.1), CSS allowed us to specify a list of the font families we wanted to
use on our web page, and the browser would cycle through the list of fonts until it came
across a font that was installed on the user°s machine. The declaration looked some-
thing like this:

ERGMN
IRQW IDP2ROVUGBQODDAOYHWDRL VHULI

There was no guarantee that the user would have access to the font we wanted to use,
so it was customary to list a few fonts in order of preference so that the browser could
select the one that best completed our design. The last font in the preceding list, sans-
serif, refers to a generic type of font that the browser is sure to support, as it°s required
to identify a font within its system for each high-level font family. *

CSS3 doesn°t actually change the way you apply the | R Q W | Darlb@e\ You still
follow the same pattern of listing your desired fonts in order of preference. Let°s restate
the CSS rule shown earlier, this time listing our new preferred font first:

1 The generic font families that each browser supports are the following: serif, sans-serif, mono-
space, cursive, and fantasy.
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ERGMN
IRQW IDPEDGOFHILDBIOYHWDRD VHULI

Without any additional changes, every browser will apply the Radley font to the body

text of the page if it has this font installed. As it°s extremely unlikely that a user will
have this specific font, the CSS3 | R Q W |d@dfakdtion can be applied to greatly
improve the chances of this particular font being available for use. The declaration
needs to be made only once per page, and itisn°t associated with any particular 1 R Q W
| D P LdDrlbute or any CSS rule. It°s simply declared:

#IRQW IDFH
IRQW IDPEDGEONUFORFDEDGOHWXUOGDGOH\ ZRII

Once your font is imported, it can be utilized by any CSS declaration. Now, in the
preceding example, any browser that supports # | R Q W bbDiathas the Radley
font installed will use Radley on the page, and all other browsers will cycle through the
fallback chain until they find a font they can use.

Let°s look at a specific use of a few imported fonts. In the next example we will use our
example page to display a few unique font treatments. Figure 2-1 shows our end
product.

Figure 2-1.
Using web fonts to utilize fonts in our design that a user doesn°t have installed on the client machine
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We*°ve added three distinctive fonts on this page (in addition to some traditional fonts
we used in the primer page). The first thing we want to do is to bring the fonts into the
page so that we can access them. This is where the import comes in:

#IRQW IDFH

IRQW IDPL5M\G O H\

IRQW VWQ@AHPDO

IRQW ZHLQRWPDO
VUFORFDIDGOHWXUO!| 5DGOH\ ZRRIUPDARI I

#IRQW IDFH

IRQW IDPUBYHUV 4XDUUHO

IRQW VWQ@MPDO

IRQW ZHLJKW

VUE JRYHUV 4XDUXHID TXDUUHO ZRUPDARII

#IRQW IDFH

IRQW IDPLRVLV

IRQW VWQ@&M P DO

IRQW ZHLJKW
VUFORFD@GVLV 5HIXOMO| GRVLV ZRRUPDARI

Each font has two declarations in the 'V U Fhe first is the local name of the font. It°s a
good practice to specify this for all your fonts; if the user has this same font loaded
locally, we can save the user the payload of loading it from the Web. The second dec-
laration is the X U I©the browser doesn°t find the font locally, it is imported into our
page. The | R Q W | Ddrib@e\specifies how we refer to the imported font on the

page (the name of the font). The only required attributes are the TR QW | Ddad O\
the VUF

Our CSS that utilizes the imported font should look pretty familiar. We identify the
imported fonts in the same way we have always assigned fonts. Here is the CSS we
wrote to customize this page font:

IRQW+HDGHU
IRQW IDPEDGOKBULD®DQV VHULI

K IRQW+HDGHU
IRQW VL]HP
OLQH KHLBIRrW
IRQW IDPIRMHUXDUUSIWLDOHULI
WH[W DOAHQWHU
FRORGB F
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VPDOOYRQW
IRQW IDPIROALMULDODQV VHULI
WH[W DOMIQWLI\

Notic e that our fallback fonts are still listed in our | R QW | Dddlalion. If the
browser fails to load the font, we want the browser to fall back to its best alternative.
With a few imports and a few new CSS declarations, we°ve given our page that custom
design that gives it much needed character, and sets it apart from the rest!

Working with Different Versions of Fonts

A lot of times you have one font that comes in normal, bold, italic, or myriad other
variations. Generally, this means loading multiple fonts to support your type. Let°s see
what the CSS would look like:

#IRQW IDFH
IRQW IDPLSM\GOH\
VUFORFDID GOHWXUOI| 5DGOH\ ZRRIUP DARR | |

#IRQW IDFH
IRQW IDPLLODM\GOH\%ROG
VUFORFDEDGOHWXUOI| 5DGOH\%ROdJRARADARI I

#IRQW IDFH
IRQW IDPLEOD\GOH\,WDOLF
VUFORFDEDGOHWXUOI| 5DGOH\, WD O L FRURPIDAR | |

IRQW+HDGHU
IRQW IDPEDGOKBULD®DQV VHULI

IRQW+HDGHU EROG
IRQW IDPEDGOH\RIQGODQV VHULI
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IRQW+HDGHU LWDOLF
IRQW IDPEDGOH\, WHOLFODQV VHULI

This works just fine; you can access the normal, bold, and italic versions of your fonts.
But it°s a real mess to implement, and it°s prone to human error. Let°s go back to those
imports and define these same characteristics when we import them:

#IRQW IDFH

IRQW IDPI5M\G O H\

IRQW VWQAHPDO

IRQW ZHLQRWPDO
VUFORFDIDGOHWXUO!| 5DGOH\ ZRRIUPDARI I

#IRQW IDFH

IRQW IDPI5M\G O H\

IRQW VWQ@AHPDO

IRQW ZHLJKW

VUFORFDIDGOHWXUOI| 5DGOH\%ROdRARADAR I |

#IRQW IDFH

IRQW IDPLSM\GOH\

IRQW VWAABOLF

IRQW ZHLQRWPDO

VUFORFDEDGOHWXUOI| 5DGOH\, WD O L FRURPIDAR | |

DQQRWKHDWPSOHPHQWDWLRQ
IRQW+HDGHU

IRQW IDPEDGOMULDODQV VHULI

IRQW+HDGHU EROG
IRQW ZHLJKW

IRQW+HDGHU LWDOLF
IRQW VWMABOLF
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By setting the style and weight on the import, we can control the style and weight with
simple, familiar attributes. This helps us keep our CSS clean, and since we now build
our declarations just like we would with any font, we are a lot less prone to error.

A Few Things to Note: Support and Performance

IE 5 started supporting web fonts more than 10 years ago, yet web developers hadn°t
really been able to use them until CSS3 support became prolific. Looking back, it might
have had something to do with the fact that IE only supported one type of font for the
Web (EOT) and no one else supported it. The CSS3 implementation opens up the
support model significantly. The CSS3 | R QW Idlrbute supports most modern
font types: TTF (TrueType fonts), OTF (OpenType fonts), WOFF (web-only font for-
mat), EOT (Embedded OpenType, IE only), and SVG-generated fonts. Not all browsers
support all font types equally.

It°s also key to note that it does take time to load a font. Browsers can still display a
web page when it°s loading fonts, but most browsers will not show the text utilizing
the imported font until the font is loaded. Be cautious, as this could result in a prob-

lematic user experience. There is no specified limit to the number of fonts you want

to use on a page, or the number of times you want to use each font, but remember
that in most cases you need to load that font from the Web, so consider the number

of fonts and the size of the fonts you are using on each page.

Use Google Web Fonts for Simple @font-
face Implementation

Web fonts are great for your design, but they can sometimes be a hassle to manage.
Google Web Fonts makes the implementation simple, and the management even
simpler.

Special thanks go to Dave Crossland from the Google Web Fonts team for contri-
buting to the content of this hack. Dave is a libre fonts specialist and can be found
at @davelab6 on Twitter.

As you learned in Hack #12, CSS3 web fonts can be a powerful design tool. They allow
you to use any font you want, whether the user has that font installed or not. With all
the benefits that come along with using web fonts, there are a few drawbacks as well.

I mentioned previously that fonts can sometimes be resource-intensive, and they take

time to load from a server and to render on a page. In most browsers (all but Firefox
at the time of this writing) this means your user doesn°t see any of your web-font-
enabled text until the fonts are fully loaded. This could be a less-than-desirable expe-
rience for a user who is waiting for a few fancy fonts to load.
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There is another problem that can put a damper on pfun with fonts%: the legal system.
Just because you have access to a font doesn°t mean you have the right to use that
font in your web application. It definitely doesn°t mean you have the permission to
distribute the fontland yes, putting a font on a publicly accessible web server can be
considered distribution.

Now that I°ve sucked all the fun out of web fonts, let°s look at one very practical solution
from the protector of the Internet, Google! Google Web Fonts is a service that provides
access to a collection of open source fonts, which you can use freely in your web
applications. Here°s what Google says about this project:

The API service runs on Google’s servers. They are fast, reliable and tested.
Google provides the service free of charge. It is possible to add Google Web
Fonts to a website in seconds. 2

Google°s service is fast and, in most cases, delivers fonts even faster than you could
yourself. In fact, every font comes with an analysis of the amount of time it will add to
your page load if you utilize that particular font. On each font page you’ll find a chart
that looks something like Figure 2-2.

Figure 2-2.
Font page from Google Web Fonts service displaying the visual impact this particular font will have
on your page performance (right side of screen)

2 http:Avww.google.comivebfonts#AboutPlace:about
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The fonts available through the Google Web Fonts service are also open source. This
helps you immensely with the legal aspect of font use. Each font you find in the service
will already be curated to make sure it is licensed for you to use. This not only helps
you avoid any questions about your permission to use the fonts, but it also means you
don°t have to worry about any issues regarding distribution.

Easy Implementation of Google Web Fonts

Google Web Fonts gives you a few easy ways to implement your web fonts (if you°re
not familiar with the CSS3 implementation, review Hack #12). To begin, fire up your
favorite HTML5 web browser and go to the Google Web Fonts page. This will land you
on the gallery view of the directory. Although you have the option to filter and browse
fonts, let°s search for a specific one. Enter the font name % L W iiditble Search box
and only one font should come up. Select the Quick Use feature to get more informa-
tion about how to use the font. There are three main implementation methods: Stan-
dard, @import, and JavaScript. Let°s look at the Standard version first.

Leave it to Google to make something easy even easier. Standard implementation has
you add one line of code to your HTML document:

OLQMNUHIKWWS IRQWV JRRJOHDSLYV FRP FVV"IDPLO\ %LWWH
UHO/W\OHVKWI\EB\WWVH[W FVV

When you load this stylesheet, it adds this declaration to your page:

#IRQW IDFH

IRQW IDPL®OLNWWHU

IRQW VWQ@AHPDO

IRQW ZHLJKW

VUFORFD®OLWWHU 5HIXIDBWWS WKHPHV JRRJOHXVHUFRQYV
VWDWLF IRQWYV ELWWHU Y 6+, F

'KGG 5NQDW6J2]\(NSUPDRIR | |

If you read Hack #12, this might look familiar to you. The stylesheet is simply loading
an # 1 R QW dé&2Ikr&dion. Once the font is loaded, it can be used by any CSS dec-
laration on any stylesheet. Simply add the name to your styles:

K AN
IRQW IDPHOWWHHRUJIVIHULIRQW ZHLJKW

The second implementation type is @import. To import the font, add this line of code

to your stylesheet or to a style block within your HTML page:

#LPSRAUUVMBWWESRQWWRRJIOHDS FWVIRRL AL WWHU
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This will load the same stylesheet with the same # 1R Q W t&I&r&tion.

The third option, JavaScript, will load the same CSS stylesheet, but this time it will
load it dynamically with a script:

VFULSWSHWVH[W MDYDVFULSW
"HE)RQW&R®ILJ
JRRIJOHDPLOLHWILWWHU @DWLQ

IXQFWLRQ
YDZ! GRFXPHQWD W H (O WP BIQIAW
ZIVUF KWWSV GRFXPOIRMD WSROV R E ROV SK/W W S
DMD[ JRRJOHDSLYV FRP DMD[ OLEV ZHEIRQW ZHEIRQYV
ZIW\SH WH[W MDYDVFULSW
ZIDV\QF WUXH
YDV GRFXPHOWOHPHQWYV®WFDLUSD@ H
V SDUHQWIR/GIH W 9%H | R U H
VFULSW

This script dynamically loads a JavaScript file that will in turn dynamically load your
CSS file.

Although there are benefits and trade-offs to each of these loading methods, my rec-
ommendation is to try each one in your app, and look for the one that yields the best
results for your situation.

Now let’s say you want to load a few different fonts for your page. Google Web Fonts
calls this a collection, and will help you do this with as little impact as possible. Let°s
go back to the Google Web Fonts directory and select a few fonts at once. This time
click the Add to Collection button. 1°m going to search for three of my favorite fonts:
Merriweather, Bitter, and Alegreya. Once you have chosen a few fonts, click the Use
button and you will be taken to a familiar page that provides you with the code to add
this collection of fonts to your pages. You°ll notice in Figure 2-3 that my page load
meter has gone up since | am loading three fonts instead of one.

Adding a collection is just as easy as adding a single font. I°ll choose the standard
method:

OLOMNUHKWWS IRQWY JRRJOHDSLV FRP FVV"IDPLO\ %LWWH
_$OHIJUKMHO/W\OHV KWISWVH[W FVV

If we preview the CSS file added to my page, we will see three # | R Q W ddal&rdtions
instead of one:

#IRQW IDFH
IRQW IDPIL$A\HJIUH\D
IRQW VWQ@AHPDO
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Figure 2-3.
Google Web Fonts collection showing page performance impact of utilizing three fonts

IRQW ZHLJKW

VUFORFDIOHJUH\ORFDIOHIJUH\D 5HIJXODU

XUOKWWS WKHPHV JRRIJOHXVHUFRQWHQW FRP VWDWLF IRC
4[1JR[)Y)LUGEG/M OBHV=: [24 [V1TIRUP DARZIRII

#IRQW IDFH

IRQW IDPL®OLNWWHU

IRQW VWQAHMPDO

IRQW ZHLJKW

VUFORFD®WLWWHU 5HJXODU
XUOKWWS WKHPHV JRRIJOHXVHUFRQWHQW FRP VWDWLF IRC
GG 5NQDW6J2]\(NR ZRDAR I |

#IRQW IDFH

IRQW IDPLOGNUULZHDWKHU
IRQW VWQ@AHPDO

IRQW ZHLIRWPDO
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VUFORFDIHUULZHDWKHU
XUOKWWS WKHPHV JRRIJOHXVHUFRQWHQW FRP VWDWLF IRC
5)GD Z 9 H'=KHTIF\4 (+K&82*] Y<*K IRWRDARIZRII

Nontr aditional Font Access

Although Google offers a number of options for loading web fonts, there may be some
scenarios that just don®t fit into the provided options. Don°t lose hope. There is a hack
for this situation, too! Google Web Fonts allows you to take your fonts with you. Nestled
in the corner of each Use page is a link to download all the fonts in your current col-
lection. This gives you the ability to package those fonts locally, or even use them
locally through another application such as Adobe Photoshop. This is essential for
designers who do mockups in Photoshop, and want to use the same font in their
mockup as they do in their final project.

For even greater flexibility, Google gives developers full API access to the Web Fonts
service. The team provides additional guidance on its website .

API access is essential for any developer who wants to build functionality on top of
the existing Google services.

Optimizing Your Font Usage

As if all this isn°t enough, here°s where Google Web Fonts gets really good! Loading
fonts can be a drag in terms of page load time, but Google Web Fonts has another trick
up its sleeve to make implementation a little lighter. Many times, special fonts are used

in more static portions of your page where the content is predictable. For these cir-
cumstances, Google has built a font request optimization feature (note that this fea-
ture is in beta at the time of this writing).

Each implementation loads a CSS file that containsthe # 1R Q W d&2Ikr&dion. The
URL of the file looks something like this:

KWWS$RQWWRRIOHDS FWV'VIRFFLOQFRQVRODWD

To specify a limited character set in your font file, add a query string parameter to the
end of the called text, by adding W H [{d/the end of the URL. Then specify your
character set after the text parameter as follows:

KWWS$RQWRRIOHDS FW'VIRAFFLOQFRQVRWBWBO OR

This will return an optimized font file that can reduce the download size by up to 90%.
This is a smart way to utilize your favorite fonts while keeping the file sizes manageable
for your users.
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Common Mistakes

Utilizing fonts can require a lot of work, and doing it well can require even more work.
A lot of effort went into making Google Web Fonts easy to use, but there are a few easy-
to-make mistakes to bring to your attention.

In some cases it can be too easy to load web fonts on your pagelso easy that you can
be prone to load more fonts than you need. Many Google web fonts offer more than
your standard weight (400) and style. Let’s go back to one of my favorite fonts, Bitter.
Let°s search for pBitter¥s and view the Use page (seeFigure 2-4).

Figure 2-4.
Google Web Fonts Use page for the Bitter font

Youcll notice that on this page you can access multiple versions of the Bitter font.
Whether you download all weights and styles so that you have access to them or you
load some of the additional versions unintentionally, keep in mind that web fonts can
have an adverse effect on the performance of your page. The more font versions you
load, the longer it will take to render your page. It°s highly recommended that you use
the Collection Builder in Google Web Fonts to specify the exact fonts and styles you
need to load for your web application.

A second common problem has more to do with the proper use of fonts. It°s quite
common to use custom web fonts in the headers on your pages. Headers also have a
little-known pfeature¥ called auto-bolding. Browsers provide base styles for each of

CHAPTER 2: HACKING WITH STYLE 67



their HTML tags. A common example is an indentation of each list item (  O)lnested
inside an unordered list ( X)OAnother common style is to make headers larger and
heavier than all other text. Typical text has a font weight of 400; most browsers set a
default font weight for headers at 700.

Let®s look back at that Use page for the Bitter font. This particular font provides a
version in a font weight of 700 so that the font will render properly. Not all fonts provide
aversion in a font weight of 700; in fact, many only provide a standard version in a font
weight of 400.

Let’s look at a font that only provides the standard font weight of 400. The font
Inconsolata is a great example (see Figure 2-5).

Figure 2-5.
Google Web Fonts Use page for the Inconsolata font

Here is the CSS:

3
IRQW IDPLQ@RRQVR®DIWMDOD QOH U LI

It°s a great-looking font. Now let°s apply that same font to a header (see Figure 2-6).

Here is the CSS:
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Figure 2-6.
Inconsolata font on an h1 header allowing its default font weight of 700 to be utilized

K/\
IRQW IDPL@RRQVR®DIWMDOD QH UL I

Since a version of Inconsolata in a font weight of 700 isn°t available, the browser kicks
in and tries to compensate by applying its own version of bold to the font. This usually
ends in a noticeably ugly product.

Luckily, the solution is fairly simple. You need to reset the font weight to 400 for your
font that would be affected by auto-bolding. Many CSS resets (an additional CSS file
you add to your page to wipe out all the default styles set by the browser) will remove
the font weight for you with code that looks something like this:

K K K K K~*
IRQW ZHLJKW

| prefer this method, as it gives a predictable baseline for all browsers, but it might
make more sense for you to reset your font weight when you implementyour |R QW
| D P Lr@&erence to your problematic font. The code might look something like this:
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K/\
IRQW IDPL@RRQVR®D MDD QeH UL I
IRQW ZHLJKW

Either option will guarantee a pristine implementation of your web font. For more
information about Google Web Fonts, visit the product home page .

Use CSS3 Text Effects to Make Your Text
Not Suck

CSS3 text effects finally give you control over your text. Explore some of the newest
and greatest text control features with CSS3 text effects.

CSS has always been spectacular to developers and designers. We love the power of
controlling look and feel with a simple declaration. Unfortunately, as we learned the
inner workings of the style language we started to realize its shortcomings. For a lan-
guage designed to style HTML (remember the uT% stands for uText%), we have never
had a lot of control over text. I1°ve often seen the limitations of CSS text control, as
illustrated with the simple phrase shown in Figure 2-7.

Figure 2-7.
Popular CSS example that shows the limitation of text flow control

Figure 2-7 was created from this CSS:

S WHV W
ZLGWKS|
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SDGGL®J
ERUGHY VROE®DFN
WH[W WUDQSIRMWPFDVH

and from this markup:
SFODVWHVV&66VDZHVRFBH

This pbug¥: occurs because CSS cannot wrap text that doesn°t contain spaces. In the
past, we°ve had to employ JavaScript solutions or manually enter break tags, neither
of which was elegant. Finally, CSS3 solves the problem. Let°s take the same markup
we had before, a simple line of text inside a paragraph, and apply a new CSS attribute
to it (see Figure 2-8).

Figure 2-8.
New and improved CSS example with word-wrap feature

Here is the CSS that was used to create Figure 2-8:

S WHVW
ZLGWKS|
SDGGLRJ
ERUGHY VROE®DFN
ZRUG ZUDS EUHDN ZRUG
WH[W WUDQSIRMWPFDVH
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And here is the markup:
SFODVWHVV&66LVDZHVRFBH

Now, CSS3is truly awesome! The ZR U G ZAtlddt&allows your text to break within
aword to the next line. CSS will add a hyphen at the word break by adding an additional
attributeof ZRUG E U H D N Nd& y&iKHFMD can lay out text just like your word
processor.

The Text Shadow Property

Sometimes what makes type so impactful isn°t just the font, but the way it°s presented.
That°s why text shadows are getting web designers so excited. In the past, shadow
text required the use of images or Flash objects. With CSS3, shadow text can be con-
trolled through a few attributes:

K/\
WH[W VKD®[RZ[ S| FFF

The resultant text appears as shown in Figure 2-9.

Figure 2-9.
An h1 header with a text shadow contrasted against an h1 header without a shadow

Let°s break down the different properties we are using with this attribute:
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K YDOXH
Distance of horizontal shadow, negative or positive

Y YDOXH
Distance of vertical shadow, negative or positive

EOXU VL]H
Size of blur of text, optional

FRORU
Color of shadow

It°s as simple as thatla drop shadow test without the weight of Flash or images!

Other Text Controls

CSS3 adds a list of additional text controls that give you more control over your text
and expand the usefulness of HTML as a language. Some of these new controls are
geared primarily toward publishing in non-Latin-based languages. A full list of these
controls is available in the W3C Level 3 text specification .

Make Elements Appear Transparent
Without Altering the Opacity

Opacity enables you to make items appear to be transparent, but it often comes with
unexpected side effects, especially with nested items. CSS3°s introduction of alpha
transparency gives you the freedom to use transparency without the side effects.

You can use transparency to give the illusion of depth in your design. Most commonly
you would use transparency to mute the screen with an overlay, or add a drop shadow
to a menu. Transparency gives the eye the impression of three-dimensional space
within your application.

For many years, opacity was the primary mechanism used to provide transparency.
This widely supported feature is present in virtually all browsers released in the past
six years. You can add opacity to any element with the following attribute:

RSDF MW\
RSDFLW\

The best thing about opacity is also the worst thing about it: opacity is an inherited
characteristic. In CSS, some properties apply to the element the declaration is written
for (such as ED FNJU R X Q,GhérddOoRdds pass on those values to their

CHAPTER 2: HACKING WITH STYLE 73



children (such as | R QW | D.Ropd0ity does neither. Opacity passes on the char-
acteristic. In the preceding example, every child elementinside an element with a class

of R'S D FulilM¥30 have opacity of 50%. This isn°t an inherited property that can be

changed or reset. Let°s look at an example of nested opacity:

GL¥ODVR/'SDFLW\
SFODVWSDFUWKUWWH[\W&
G LY

In the preceding example, the text will render with opacity of .25 or 25%, since it has
inherited the characteristic of opacity twice. Sometimes the inherited characteristic
can be useful, but other times it can cause problems that require that you circumvent
the property altogether.

Introducing Alpha Transparency

CSS3 introduced two new color options with an additional parameter for alpha trans-
parency: RGBA and HSLA.

RGB and HSL are color formats you can use to generate millions of colors. The A
channel is added to each format to provide an option for setting the alpha transpar-
ency to your color. This enables you to alter the percentage of plight¥ that passes
through your color to allow objects behind it to be seen.

This concept is best understood through illustration. Figures  2-10, 2-11, and 2-12 show
a set of RGB (red, green, blue) color circles in different states of opacity and trans-
parency.

Figure 2-10.
Overlapping circles with no transparency set and no opacity set
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Figure 2-11.
Overlapping circles with opacity set to 50%

Figure 2-12.
Overlapping circles with alpha transparency set to 50%

Figure 2-10 has no opacity settings and no alpha channel, which renders it with full
visibility. Figure 2-11has 50% opacity set on each circle and Figure 2-12 has the trans-
parency channel set to 50%.

As you can see, the color circles look nearly identical in Figures 2-11and 2-12, but the
text inside the circles looks very different. In - Figure 2-11, the text inside the circles also
took on the opacity characteristic; in  Figure 2-12, the text remains unchanged. Let°’s
take a look at the CSS for both of these solutions:

RQH RSD¥LW\
EDFNJURXQGUBRORU
RSDFLW\

WZR RSD¥LW\
EDFNJURXQGUBRORU
RSDFLW\

WKUHH RSDFLW\
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EDFNJURXQGUBRORU
RSDFLW\

FDSWLRWWRUWLUFOHWIKOSMW DQVSDUDQF\

DOSKD RQH
EDFNJURXQGUBRDRU

DOSKD WZR

EDFNJURXQGUBRDRU

DOSKD WKUHH
EDFNJURXQGUBRDRU

The new alpha transparency allows us to set the transparency where we set the color.
This could be to a background color, a gradient, a drop shadow, or any other property
that takes a color value. It inherits with the color value only, and doesn°t affect the
presentation of child elements. There may be times when opacity and all its inherited
characteristics are what your design calls for. For all other situations, CSS3 provides
the ability to set transparency without opacity.

A Word About Color Formats

You may have noticed that we have two different color formats to choose from when
setting alpha transparency. RGBA (red, green, blue, alpha) and HSLA (hue, saturation,
lightness, alpha) are both introduced with CSS3, and for all practical purposes they
provide the same results. Don°t be confused about which pattern to utilize. Choose
the format you°re most comfortable with. Some developers prefer RGBA because it
can generally be copied directly out of the Photoshop palette; others prefer HSLA
because it gives more predictable values. In HSLA, when you raise the L value the color
gets lighter, and when you lower the S value the saturation decreases. Base your color
format choice on the look you°re seeking to achieve.
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Use Media Queries to Build Responsive
Design

Your web page can look just as great on a mobile phone as it does on the desktop. The
secret to achieving this feat is called responsive design, and media queries are the key
to making your pages responsive.

Mobile is all the rage these days. And with HTMLS5, the mobile web is even hotter. The
industry decided pretty early on that it wasn®t a good idea to design different websites
for different types of visitors. You don°t want to have one website for your mobile phone
users, another for your desktop users, and a third for your tablet users. Instead, it
makes sense to develop one website that can prespond¥a to the type of interface you°re
using and provide an experience suitable for that device. This is what we call respon-
sive design.

There are a few techniques that make responsive design work, but the heart of a re-
sponsive page starts with the use of media queries. Before we get into the details of
how to use media queries, let°s take a look at what we want to accomplish. Figure 2-13
shows our responsive website as viewed through a desktop browser.

Figure 2-13.
Our example site as viewed through the desktop version of Google Chrome

Figure 2-14 shows the same website on an iPhone without any responsive
characteristics.
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Figure 2-14.
Our example website as viewed through mobile Safari on an iPhone 4s

The website is hard to utilize in its current state. The iPhone does give us the ability
to pupinch and zoom¥ the page so that we can read it, but it°s not a great experience.
Although it is accessible, it certainly doesn°t cater to my device. Let°s take a look at
the markup that makes up this center column section:

GL¥ODVWREL
GL¥ODVWSD® G LY
GL¥ODVWSD® GLY
GL¥ODVWSDO® GLY

GLY

Here®s the CSS that handles the layout:

URZ
ZLGWK
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VSDO
ZLGWK S|
IORDWH IW
PDUJLQ OHIW

In order to make the website respond to our device, we want to lose the multicolumn
layout and stack all our content into one columniin essence, we want to move from
a horizontal layout to a linear one. Currently, our page splits our window space into
three columns and places content into each column. Our new layout will convert those
columns into one linear flow. Now that we don°t have three fixed-width columns next
to one another, our page will have a smaller width, and our text and content will
wrap within the iPhone viewport. With our new CSS, our page will look significantly
improved on an iPhone, as shown in Figure 2-15.

Figure 2-15.
Our example page with a linear view on mobile Safari on an iPhone 4s

The markup stays the same for this new layout, but we have changed our CSS a bit:
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URZ
ZLGWK

VSD®
ZLGWKXWR
IORDWRQH
PDUJLQ

In Come the Media Queries

Congratulations! You have a responsive design! Now you need to program the browser
to know when to use one design over the other. In come the media queries. Media
queries allow you to place conditions around your CSS to tell it whether it should apply
the CSS declarations inside the condition or not. There are a number of characteristics
you can use to determine whether the rules should be applied. Here are some of the
highlights:

A Width

A Height

A Device width

A Device height

A Resolution

A Orientation

A Aspect ratio

For this hack we’ll focus on the device width to determine our rule. Here®s a sneak peek
at our rule:

#PHGIPID[ ZLGWIS|

We°ve determined that if the screen width is less than 767 px, we apply the CSS rules.
The rule will be applied if the statement within the parentheses evaluatesto W U@ H
this case, it will evaluate to W Uwheh the window cannot get any bigger than 767 px).
We can apply this rule to our CSS in a number of ways. Remember, we are going to
wrap our CSS for the new linear layout with the media query condition so that it only
gets applied when the ruleis W U X H

There are three different ways to apply the conditional rule:

80 HTML5 HACKS



O L Qtay!
The media query can be setinthe O L Qadd.!Then the declarations within that
file are only applied to the page if the media query is satisfied:

OLQWHO/W\OHVKW\BBWVH[W FVV
PHGLDFUHHQ DQG PD[ ZLGWHHMWEBYW FNVV

# P H @adnDition
A block of CSS can be wrapped within curly brackets in the CSS document, and

the CSS declarations are only applied to the document if the media query is
satisfied:

#PHGUPUHBIQ@® D[ ZLGWIS[ A
UREZ
ZLGWK

VSD®
ZLGWKXWR
IORDQRQH
PDUJLQ

# L P S Boddiion

An import will bring in the external CSS file only if the media query conditions are
met. The CSS declarations in the external file will not be applied to the document
until the conditions are met.

#LPSRAUMWHVW FVFUHBIQG D[ ZLGWIS|

We°ve used media queries to change the layout of the page, but it°s also possible to
use them to condition CSS declarations of any kind. Many times, it will be advanta-
geous to change font size, image quality, spacing, and other qualities to better suit
different types of devices.

Make Your Web App Respond to Device
Orientation Changes

Your native apps are smart enough to know how you°re holding your device. Now your
web apps can be, too. Use orientation-based media queries to make your site
responsive.

Mobile devices have brought a new paradigm to web development. Unlike desktops
and laptops that have a fixed orientation (I rarely see people flip their PowerBook on
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its side), mobile devices can be viewed in either landscape or portrait mode. Most

mobile phones and tablets have an accelerometer inside that recognizes the change

in orientation and adjusts the screen accordingly. This allows you to view content on

these devices in either aspect ratio. For example, the iPad has a screen aspect ratio
of 3:4 where the device is taller than it is wide. When you turn it on its side, it has an
aspect ratio of 4:3 (wider than it is tall). That°s an orientation change.

Using media queries, you can natively identify which orientation the device is being

held in, and utilize different CSS for each orientation. Let°s go back to our example

page and see what it would look like in landscape mode (see Figure 2-16) and portrait
mode (see Figure 2-17).

Figure 2-16.
Our sample page in landscape mode on an iPad, with three columns of content

Here is the markup that makes each view work:

GL¥ODVWREL
GL¥ODVWSDO® G LY
GL¥ODVWSD® GLY
GL¥ODVWSD®O GLY

GLY
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Figure 2-17.
Our sample page in portrait mode on an iPad, with one column of linear content

Here is the CSS for the three-column view:

URZ
ZLGWK

VSD®
ZLGWK S|
IORD®HIW
PDUJLQ OHIW

and the CSS for the single-column view:

URZ
ZLGWK

VSD®
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ZLGWXXWR
IORDWRQH
PDUJLQ

Now we°llwrap each CSS option in media queries so that they only apply in their proper
orientation. Remember, the media queries wrap the CSS in conditions that only apply
the declarations when the media query resolves to W U, Xdihg inline media queries
(see Hack #16 for an explanation of other implementation options), our CSS will now
look something like this:

#PHGUPUHBIQARULHQWDWOQRQQ A
URZ
ZLGWK

VSDO
ZLGWK S|
IORDWHIW
PDUJLQ OHIW

#PHGYPUHBIQARULHQWB WILRQ
URZ
ZLGWK

VSD®
ZLGWXXWR
IORDWRQH
PDUJLQ

With the CSS and media queries in place, our page will have three columns of content
in landscape mode, and only one in portrait mode.

Why Not Width?

If you compare device orientation to max-width pixel media queries, you may realize
you can accomplish this hack with max- and min-width queries, since the width will
change when the device changes orientation. However, there are pros and cons to
doing this.

84 HTML5 HACKS



Media queries based on orientation can often be simpler. You don°t need to know what
screen size to expect for landscape versus portrait view. You simply rely on the ori-
entation published by the device. You also gain consistency between devices in terms
of how the pages appear in each orientation.

The argument against orientation media queries is pretty much the same. You really
shouldn®t care if your orientation is portrait or landscape. If your screen width is 700
px, it shouldn°t matter which way the device is being held: the layout should cater to
a 700 px screen. When you design for the available space, the actual orientation be-
comes inconsequential.

Take Full Control of Your DOM with
Pseudoclasses

You°ve been working with pseudoclasses for years with the few options available in
CSS 2.1. Now, CSS3 allows you to use those implied classes on just about any element
on the page.

Pseudoclasses are some of the more exciting parts of CSS. A pseudoclass is a class
that is implied on an element based on its ability to satisfy generic criteria, such as
the fact that a button is in the disabled state or that it is the first child of your parent
element. The pseudoclass is written by preceding the class with a colon.

A few extremely popular pseudoclasses were introduced in CSS 2.1. One of the most
common was the link K R Ydddd. It looked like this:
D N
FRORWHHQ

The anchor pseudoclass would apply the CSS declaration when you phovered¥. your
mouse overa O L Qady.!It would be common to switch colors with the hover event.

CSS3 has introduced a large number of new pseudoclasses. Specifically, it has intro-
duced a lot of classes that can be based on DOM (Document Object Model) position.
Let’s look at a few:
GLY N
FRORRIO XH

V S D@ OMGFKRRVHV WKH ILIWK FKLOG HOHPHQW
FRORWHG
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S N
GLVSOQRQH

Each CSS declaration applies to elements not through class names, IDs, or tag names,
but through other characteristics that meet the pseudoclass criteria.

The CSS Zebra Stripe Data Table

Let°s look at an example that focuses on DOM relations (how an element relates to its
parent element). A nice feature to have on tables with a large amount of data is a shade
that is applied to every other row. This practice, commonly called zebra striping, helps
your eyes follow a row all the way across a table. In the past, there was a JavaScript
function that would run against the table rows and would determine which were odd-
numbered rows and which were even-numbered rows. Even-numbered rows would
then have a class added to them that would shade the row, thus pstriping% the table.

Using CSS pseudoclasses, we can do the same thing, but using DOM relations instead
of JavaScript. Let°s start by looking at our table markup:

WDEP®DVMHEUD6WULSH
WU
WIK D P WVIK
WIK R Z QVIK
WU
WU
WIGH 1 WIG
WIGD\W RB®+ WIG
WU
WU
W!G D U OWIG
WIG R F K HVWHWIG
WU
WU
WIG K O RMIG
WIG D QXD @5 WIG
WU
WU
W!® D G GW'G
WG D QXD @5 WIG
WU
WU
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WIGX G HVIG
WIG D @ QW R QL RW!G
WU
WDEOH

Without any CSS, every row of this table will be the same color. Now let’suse an Q W K
R 1 W \@Sdddoclass to color our rows. This pseudoclass takes a keyword (such as

R GICH Y }Qumber, or an expression. For our example we will use the R Geeégword,
but we could have easily used an expression suchas Q . Let’s look at our table CSS:

JHEUDBWWULSH
ZLGWK
WH[W DOQHQW

JHEUD6WWGSHEUD6WMIKSH
SDGGLQI[

] HE U D 6 WW b\sK
FRORAKLWH
EDFNJURXQG FRORU

JHEUD6WULSH WU QWK RI W\SH RGG WG*
EDFNJURXQGIFRORU

Our table will now appear with every other row shaded, as shown in Figure 2-18.

Shaded rows only scratch the surface of the control you have with pseudoclasses and
DOM position. There are many new ways to identify the element on the page you want
to control: first-of-type, last-of-type, only, empty, root; the list goes on. Pull out those
pseudoclasses and start hacking!

Hack Up Your Sprite and Put Your Images
Inline with Image Data URIs

Forget the hassle of ever constructing an image sprite again. You can use image data
URIs to pinline¥ your image directly in your HTML or CSS.

Like butter goes with bread, sprites go with CSS. An image sprite combines a number
of images together into one image. Then, instead of using image tags to display these
images, you use CSS background images to display them. In CSS, you then alter the
background position on your elements to display different portions of the sprite.
Figure 2-19 shows a common sprite.
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Figure 2-18.
Sample table with our zebra stripe CSS using the nth-of-type pseudoclass to apply a light blue shade
to every other row

Figure 2-19.
Image sprite pulled from Google Gmail application
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This sprite has just about every icon used within the Gmail application. Now let°s look
at the code that turns this big image into each small icon.

Here is the markup:

GLF¥FODWX)!
GLYG FODVX( GN GKGLY
GL¥ODVX'!
V S DG FODVX&-HIITUMAXUWRISAD Q
G Ly
GLY

And here is the CSS:

GKr
EDFNJURXQGLPDIHY LFRQVBRWHSMBW S|

GN
ZLGWKS|
KHLIKWS |

This code renders an icon next to my name in Gmail. You can see that the background
position defines what part of the image is shown. The height and width of the icon stop
the rest of the background image from showing. The end result looks like  Figure 2-20.

Figure 2-20.
Contact list from Google Gmail with icon from sprite

Why Do a Sprite?

Sprites were introduced as a performance technique. Web Performance 101 tells us
that the first step to improving your page performance is to reduce the number of
connections you are making to the server. Generally, the fewer connections you make,
the better the page will perform. This sprite reduces the number of connections sig-
nificantly. Without this sprite, each icon would require a small but separate connection
to the server. In a nutshell, sprites make your page load faster.

An additional common performance gain is the reduction in total file size. This reduc-
tion wouldn°t be apparent, since you generally need to add additional whitespace to
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the sprite that you may not need in each image, but sprites do often reduce the total
size of the image payload. Since images on a page often look similar, a shared color
palette between the images reduces the file size. The more you group similar images
together, the more you save.

The Problem with Image Sprites

Although sprites solve the problem of reducing image requests, they°re not a perfect
solution. The biggest problem with using sprites is that they°re difficult to maintain.
Every time one of your icons changes you need to rework the whole sprite. If your icon
size has changed you may need to tweak the layout of the sprite, which may mean
going back and altering a lot of CSS to reposition your background images correctly.
Some automation systems are available, such as the CSS Sprites Generator , but gen-
erating sprites automatically tends to be not as effective as assembling them by hand,
since the assembly tool can never know all the use cases of your sprite image. Addi-
tionally, total file reduction usually only happens when you sprite like images together
(e.g., images with a similar color palette). This may add to the maintenance time, as
you may need to rearrange your sprites when you change colors in an icon.

Another side effect of CSS sprites is increased memory usage in the browser. CSS
sprites generally use additional whitespace to make CSS positioning possible without

unintentionally showing another part of the image. The whitespace will download quite

well, as whitespace is generally compressed out of images. The problem has to do
with rendering those images. The browser does not render images in compressed
form, so it has to render out the full, uncompressed version of the sprite. Depending

on the amount of whitespace, an image that requires 25 KB to download can render
more than 10 MB in memory usage. This is especially a problem in mobile browsers
that have limited memory available.

Hacking Up the Sprite

So, how can we solve the problems inherent in image sprites? We can use the image
data URI (Uniform Resource Identifier). This URI works in browsers as early as IE 8,
and it lets you pinline¥ your image right in your CSS, or even your image tag. Instead
of using a URL, which would call out to retrieve the image, the data URI includes the
Base64-encoded version of the image inline with your document. The format of the
data URI is fairly simple:

GDWPLPH WE&SEHDVD) HQFRGHG GDWD!

In this case, G D W&/your protocol, PLPH WisSle!type of image you are using,

E D V 4 the type of encoding you will use for yourimages,and HQFRGH Gsg@DW D!
string of encoded data. The code for a realistic inline image would look something like
this:
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GDWBDSQEDVHLI%25Z .*JR$$$$168K(8I353&853353I&$5<$555%]1
$$*:5):+57E = G )\=4%%=* L=6%-E:)Q=9-0<:5 FFOO3$$$$V -5()
(4QQV)[E-[O&$(,L$SRL& T2[-SN&$R+5,./5 9)5-G:XJ4%5; (%$6'8,1
'L,9($FV$ [ +VUW G)< UF] [0 FZEJ | \MUHEN2D *G

V4 / M6*G[J)1,PAZTZ$RKREQ WTF KM9QM%+*KHA®7 KES53
UBLP*4R7PIRMKS$61&07 *\ 8%S +BHAO2-PAH+)2]Z3 .YQ [*2P

K O+ ,ZW$:.M;Q:QL86%$:RE,*K13V\JI+63%Q & 94 B;0*4&
8X[%$+(-/YETWh:=HY$SW XF QBWT&IM3 5X5 <*H3OP2L$LRT(KX
80*UU3 O(®)OPRFBN' 404.K(-( 34 'E $ <1;ZJ Y5**]N: FVL)<//,C
&86J-G667<D X ' N3 EOF'5V3MN/53$.)K3EV2:2/323+' ,5J;/PV)"
&S$E,$'R:2K EOISN%G&/D5[QJ38[1JX08 17K 3] ;4K S%:&UE][ 81
&-7$H1'IMILTWL 'E%; V&, + %85 HK=% GRWP+FH4 OM+NJ R8ZG C
<8=1VZ 2<.*;70=)NV G)P2®(7J)Z9%:;N\U' 9N[< DV2),0J *,3 LE
81 2: ('6[V <HGFZ 0% T$U\PBEMZIZ+SE), $SL EWHKE"

+5<43'1 \\EALX7 %XP ] [% P9 0 /OPVUS$L&3BWNHOBEIER <%
EZGJGI1 - ,HOY FJK*E I<THGV5+,&.J:,E2=D)] K*7+'VG [IVYZ$%
$$$$%-58 (UN-JJJ

The preceding code would produce a 32 O 32 image that looks like Figure 2-21.

Figure 2-21.
HTMLS5 logo icon

To implement this in your CSS, just replace your normal URL with the Base64 version
of the image:

EDFNJURXQG,PDJH&ODVV
EDFNJURXQG LPDJH

XUGDWBDBREDVHL9%25Z .*JR$$$$168K(8I$$$&$5$$5I&$<$$$

U $$$$*;5):+57E = G )\=4%%=* L=6%-E:)Q=9-0<:5 FFOO3$$$$V

WY( (4QQV)[E-[0&S$(,LSRL

To implement the data URI in an image tag, setthe V Udrthe preceding string:
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LPV¥UFXUO GDWD LPDJH SQJ EDVH L9%25Z .*JR$$$$168K (8.
$<$$$%]HQU $$$$*;5):+57E = G )\=4%%=* L=6%-E:)Q=9-0<:5 F
)BHIT 9]WY( (4QQV)[E-[O&S$(/LS$SRL

It°s that simple. But I1°m sure you°re wondering how you can convert these images (that
were previously sprited as one image) into data URIs. Luckily many tools are already
available on the Web for this very task. My favorite is Data URL Maker. With this tool
you can quickly upload an image and convert it into Base64-encoded characters.

The Downsides of Data URIs

There are a few downsides to using data URIs in place of images or sprites. Looking
first at maintenance, it°s generally not as difficult to maintain data URIs as it is to
maintain sprites, but it is still difficult, as every time you change the image you need
to reconvert it. There are a few libraries out there that will help you with this aspect by
converting your images at runtime so that you get all the advantages of data URIs
without the maintenance headache.

A second downside is the fact that you lose your compression. When an image is
transported, a compressed version of the image is sent back and forth. When you
pexplode¥s the image into a data URI, it loses its compression and appears as a very
large image, thus increasing the payload. The good news is that most HTTP servers
Gzip all requests, which is a type of compression done over HTTP. This makes up for
any loss of compression you had by converting to the base URI.

The third downside is that a data URI is not as cacheable. With traditional images, if
you use the same image more than once on a page the browser will cache the image
so that it doesn°t need to download it more than once. Many times browsers will even
cache images from page to page, when the image is used again. Since data URIs are
inline, they can°t be cached unless the parent document is cached.

So, there are pros and cons to both image sprites and inline images (data URIs). Every
application has specific characteristics. Look at the details of your app, do some test-
ing, and determine which solution is better for you.

Build Gradients the Easy Way

CSS3 gives you the ability to apply color gradients to the background of your HTML
elements. Getting the right shading from your gradient properties can be quite diffi-
cult, but the folks at ColorZilla have built a tool to make it easy!

This hack was contributed by Alex Sirota, the mind and talent behind colorZil-
la.com and the ColorZilla Ultimate Gradient Generator.
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Gradients are images that contain smooth color transitions between two or more col-
ors. They are widely used in graphic and web design to create classy-looking back-
grounds, slick buttons, and interesting visual effects for your pages.

Historically, you needed to use an image editor such as Photoshop or GIMP to create
an image containing your gradient, save it in a file, and then apply it as a repeating
background to your page or panel. Figure 2-22 shows an example.

Figure 2-22.
A simple gradient that is common across the Web

This gradient can easily be applied to a design as a background image:

P\ SDQHO
EDFNJURXWOQIGKWWS ZZZ H[DPSOH FRP P\ JUDGLHQW SQJ
EDFNJURXQG WHHSSHHDW [

The preceding CSS will result in an element that looks like Figure 2-23.

Figure 2-23.
An element with my-gradient.png applied as a repeated background image

Although this was a relatively straightforward process, it did have some major disad-
vantages. First, if you wanted to tweak your gradient you needed to go back to your
image editor and change your background image. Also, using an image required the
browser to make another HTTP request to load it, which made pages load a bit more
slowly.
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Pure CSS Gradients

The good news is that CSS3 introduced pure CSS gradients, among many other
great features . These enable you to specify all your gradient settingsicolors, orien-
tation, and so onlas pure CSS, allowing for much better flexibility and improved
performance.

In a perfect world, the previous example would simply become:

P\ SDQHO
EDFNJURXQ GOLRMILD G L H QFV UJE

Another benefit of using CSS gradients is that, because we°re no longer using a stat-
ically sized image for our gradient, we can apply our gradient to a panel of any size
and have the gradient effect stretch correctly. Figure 2-24 shows an example. On the
lefthand side of the figure the panel is higher than the original gradient image, and the
gradient cannot stretch to cover the whole panel height. On the righthand side the CSS
gradient is correctly stretching to cover the whole height of the panel.

Figure 2-24.
A gradient that is unable to cover the whole panel height (left) and a gradient that correctly stretches
to cover the whole panel height (right)

The ColorZilla Ultimate Gradient Generator

As you might have noticed, with many different browsers, each having its own quirks

and syntaxes, things are rarely simple when it comes to web development, and gra-
dients are no exception. Because there®s still no standard and finalized syntax for CSS
gradients, each browser has implemented a vendor-specific prefix for gradient dec-

laration. So, in order to support various browsers, our simple one-line pure-CSS dec-
laration becomes:
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P\ SDQHO

EDFNJURXQG RRID B HIDUD G L H Q8N UJE
EDFNJURXQ G ZHHN®IM HDUD G L H QRV UJE
EDFNJURXQ G R\OLGHIUD G L H QRN UJE

EDFNJURXQG R®DQHIDJD G LH QBN UJE

If you want to add support for older IE versions and additional browsers, things be-
come even crazier with additional CSS declarations, each having its own syntax.

Tools such as the ColorZilla Ultimate Gradient Generator were created in order to save
you from this multibrowser syntax mess, and make pure-CSS gradients simple. With
this tool, you can use a familiar Ul similar to Photoshop®s to design your gradient, and
it handles the syntax complexities, automatically producing the needed CSS decla-
rations for cross-browser gradients. Figure 2-25 shows the ColorZilla Ultimate Gra-
dient Generator interface.

Figure 2-25.
The ColorZilla Ultimate Gradient Generator interface

To create the gradient in the previous example, specify the beginning and end colors
of your gradient by clicking on the color handles (see Figure 2-26), grabbing the re-
sultant CSS output, and adding it to your stylesheet.
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Figure 2-26.
Using the color handles to specify the beginning and end colors of the gradient

Now copy your CSS directly out of the tool (see Figure 2-27).

Figure 2-27.
The CSS generated from the ColorZilla Ultimate Gradient Generator

Designing and customizing gradients

The ColorZilla Ultimate Gradient Generator has options for designing and customizing
your gradients. For example, you can create vertical, horizontal, or diagonal gradients,
as shown in Figure 2-28.

Figure 2-28.
Vertical, horizontal, and diagonal gradients

As noted earlier, simple gradients are typically smooth transitions between two colors:

a beginning color and an end color. You can also create more elaborate gradients with
multiple color stops, in which color transitions occur between more than two colors.
In this case, the color transition starts with the first color, smoothly goes to the pfirst
stop¥ color, then the psecond stop¥ color, and so on, until it smoothly transitions to
the final color. Figure 2-29 shows an example.
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Figure 2-29.
Gradient color stops

You can also create gradients with varying opacities, which is great for seamlessly
blending your gradient with other visual elements. For example, you can create a gra-
dient that goes from being opaqgue to being transparent, and then you can position it
above an image. The varying opacity of the gradient will gradually reveal or adjust the
underlying image content. Figures 2-30, 2-31, and 2-32 show how this works.

Figure 2-30.
The original image

Figure 2-31.
The gradient
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Figure 2-32.
The final result, with the gradient overlaying the image

Additionally, the tool includes a number of presets if you prefer not to start your gra-
dient designs from scratch, and you can also save your favorite designs in the tool.

Modernizing your old gradients

The ColorzZilla Ultimate Gradient Generator allows you to import your existing gradi-
ents either from an image or from browser-specific CSS, which is a simple way to edit
your existing gradients and convert them to cross-browser CSS.

CSS gradients offer great benefits in terms of performance and flexibility, and tools
such as the ColorZilla Ultimate Gradient Generator hide the complexities of cross-
browser support behind a convenient Ul. With some experimentation and imagination
you can now easily add a great deal of visual appeal to your pages.

Make Borders Interesting Again, with
Border Treatments

CSS3 makes boring borders exciting. Forget corner images and shadow pshivs ¥, CSS3
provides a number of new treatments that bring your borders back to life.

The border is one of the most frequently used properties in CSS. It°s applicable to any
visual HTML element and has been used in various ways to draw your eye to content
on a page. Borders have traditionally been limited in their presentation. With CSS 2.1,
we were limited to the use of solid colors, straight corners, and limited styles (solids,
dots, and dashes only).

CSS3 brings a number of new features to modernize borders. The border radius, box
shadow, and border image are the main enhancements.
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The Border Radius

The border radius has been a sought-after feature for years, as it°s a design pattern
that has been mimicked with background images or pixel size elements in countless
applications. The border radius is fairly straightforward to implement:

ERUGHU5DGIAXV&ODVYV
ERUGHYJVROLG
ERUGHMGLX\S[ S[ S[ SI

The border radius implies having a border, so first you must state a border property
in your declaration. You need to start with a border for the radius to be visible. Then
you set the radius for each corner (top-left, top-right, bottom-right, and bottom-left)
with a numeric value. The image resulting from the preceding code would look like
Figure 2-33.

Figure 2-33.
Div with a class of borderRadiusClass which gives each corner a 15 px radius
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The Box Shadow

Web designers have long used drop shadows to give elements a sense of depth on a
web page. CSS has finally formalized this capability with the native box-shadow fea-
ture. The box-shadow feature adds true drop shadows to your elements. Implemen-
tation requires you to declare the horizontal and vertical offsets (both numeric values),
the optional blur radius, the optional spread radius, and the color of the drop shadow
(any supported color format is fine). You would define your property as follows:

P\6KDGRZ&ODVV
ERVMKDGRZ[ S| S[ S[ GGG

Applying this to an element will produce the effect shown in  Figure 2-34.

Figure 2-34.
Div with the myShadowClass applied, giving it a 3 O 3 px drop shadow
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The Border Image

One of the most powerful new features in CSS3 is the border image. In essence, this
feature lets you utilize an image file as your border, as opposed to solid colors. Border
images can be difficult to utilize at times, as the property patterns may not follow other
border attribute conventions. The E R U G H U altribldeldtated as follows:

ERUGHU L?PRIHFOILZHGWKWMWHVEHDW
Let°s look at the function of each property:

VRXUFH
Defines the path of the image you are using forthe ERUGHU LPDJH

VOLFH
Defines the inward offset, or the percent of inset to use, of the image from each
of the four corners

ZLGWK
Defines the width of the image borders

RXWVHW

Defines the optional amount by which the border image extends beyond the
border box

UHSHDW
Defines whether the image should repeat, be rounded, or stretch

Let°s take a look at this attribute in action. First we will utilize this CSS class on a button
element:

ERUGHU,PDJH&ODVV

ERUGHU LPDJH XUO LPJ ERUGHU,PDJH SQJ VWUHW
ERUGHU ZLSWK

FRORAKLWH

EDFNJURXQBQVSDUHQW

IRQW ZHLJKW

Now let’s see whatour ER U G H U , P Dclakk &&xkDiké ¥pplied to our button (see
Figure 2-35).
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Figure 2-35.
Button with borderimageClass applied

Figure 2-36 shows the image we are using to create the button.

Figure 2-36.
Image used to render the button

The inward offset of this image essentially divides the image into nine parts.
Figure 2-37 shows the image again with our inward offset drawn in.

Figure 2-37.
Image used to render the button with an inward offset of 25% overlaid

Here we are placing our inward offset corners on each of the four corners of the button.
Since we have the U H S Htibbdle setto V W U HW &regoing to stretch out the
center region of the image to fill the remainder of the borders. Our button will then
appear as it does in Figure 2-38.

102 HTML5 HACKS



Figure 2-38.
Final button with image border

New border features have given us a lot of design flexibility. Gone are the days of using
fixed images for each visual treatment. Border radius and box shadow meet a lot of
our design needs, and most of the remainder can be addressed with border images.

Set Multiple Background Images to the
Same Element

The CSS3 version of the E D F N J LaiRibu@ Blows you to set layers of images as
the background of your elements. Each layer can have its own background properties
for designs that are more intricate than were previously possible.

Background images have always been an extremely useful feature in CSS. Prior to
CSS3, if you wanted to have multiple background images (say, a background pattern
and a logo) you had to hack up a solution that included nested elements and separate
CSS declarations. It was both tedious to write and difficult to troubleshoot. When it
was all said and done, you were left with a slew of extra markup that only existed to
facilitate the needs of the design. CSS3 now supports the long-awaited feature of
multiple background images. Any one element can have multiple background images
set to different players% of the background.

Multiple background images are particularly useful in a design that requires a fluid
layout, such as responsive design. If you have a text box that has an undetermined
amount of content in it, you can use CSS3 to provide pbookend¥: style treatments
around it. In our example we have a mountain scene that provides a panoramic view
regardless of the page size. Figure 2-39 shows our element in a small screen, and
Figure 2-40 shows the element in a larger screen.
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Figure 2-39.
Example of our panoramic view requiring multiple background images shown on a small screen

The syntax for multiple background images is simple and intuitive. The properties are
written just as they were in previous versions, with comma-separated lists for the
different players¥a of backgrounds:

P\EDFNJURXQG&ODVYV
EDFNJURXQGXUPDJIHLPJ WUHMH G QP J
PRXQWBQQWO LPJ VN\ SQJ
EDFNJURXQG IFIRIGER U
EDFNJURXQG SRIMIKERWQ/®RIPIBRWWRRGH I W
EDFNJURXQG QR SHBSWRWIHS WBIWHDW [
KHLIJKWS]

Our image required three background images: the trees are in one corner, the moun-
tain and hills are in another, and our sky is repeated on the very bottom layer.
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Figure 2-40.
Example of our panoramic view requiring multiple background images shown on a larger screen

How It Works

Here°s how it works. Each ED FN JU R X Qdécldrd®idn tidates a background

ulayer¥s on your element. If you have four ED F N J U R X Qd&cldrafdns) ydu will

have four layers (note that we have three in our class). Each property can have a
comma-delimited listas well. Thefirst EDFNJUR X Q G will BedsdldteR Wixh

the first ED F N J U R X Ql&yerLaRdsd bh and so forth. If any given background

property has more declarations thanthereare E D FN J U R X Qdéxclakaiobs ey,

fve EDFNJUR X Q @edarkisnsl Budénly four EDFNJUR X Qdécldrtd® D J H
tions), the remaining declarations will be ignored. If there are too few property dec-

larations (e.g., three EDFNJUR X Q GledhHtodd Qi four EDFNJURXQG
L P DdkHarations), the property list will cyclelthe first property will be used over

again and it will cycle through the whole property list until the listof EDFNJURXQG
L P Dsdstdxhausted. Ifa ED F N J U R X QgGledfaRr iRvll only apply to the final

(and bottom) player¥s

Shorthand syntax can also be used in a similar manner. With the shorthand style, the
whole property is declared as a comma-delimited list:

P\EDFNJURXQG&ODVYV
EDFNJURXLQOG LPJ WUHH BE®RWVWRPUHSHDW
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Xuo LPJ PRXQWDHOERSWQPRPUHSHDW
I I TEXUO LPJ VNWRGBHIWHSHDW [
KHLIKWS|

Notice that a background color can only be defined on the final player¥s which renders
as the bottom layer.

This easy-to-implement feature shows the power and simplicity you will find all across
the HTMLS5 family of technologies.

Free Your Page Elements from Their
Traditional Space with CSS3 Transforms

CSS3 transforms give you the ability to add perspective to your HTML elements. Use
CSS3 transforms to arrange your elements in the 2D or 3D space.

HTML generally is a linear presentation, as all the elements are essentially rectangles.
Transforms allow you to take advantage of the different planes to give your design
perspective. There are two types of transforms: 2D and 3D. Let°s look at the options
provided in the 2D transforms:

6NHZ
Defines a 2D skew along the x- and y-axes

6FDOH
Provides a 2D scale on the x- and y-axes

5RWDWH
Provides a 2D rotation at a defined degree

7UDQVODWH
Translates (or displaces) the element at a 2D defined location

Let’s apply each transform to a single class and then roll them up into a shorthand
class as well:

HOHPHQWG6NHZ
W U D QVVRIHZG H J

HOHPHQWG6FDOH
WUDQVVED® H

HOHPHQWASRWDWH
W UD QV URWPD VG J
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HOHPHQW7UDQVODWH
W U D Q VWRWIPQ V OBDW HS [

HOHPHQW5RWDWH VNHZVFDOH WUDQVODWH
WUDQVVRWKHRZGHIVFDOH URWDVHIWUDQVODWI |

Each element shown in Figure 2-41 has its corresponding class assigned to it. Notice
the use of the x- and y-axes to transform each element. Our traditional square can
take on many different perspectives with transforms.

Figure 2-41.
Repeated rectangle with corresponding class names added to demonstrate the transform effect

CSS3 Transforms in 3D

Three-dimensional transforms are implemented in a similar manner to 2D transforms,
but you are given access to the third plane. Here are the options provided in 3D
transforms:

WUDQVODWH G
Translates (or displaces) the element at a 3D defined location on the x-, y-, and
z-axes
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VFEDOH G
Specifies a 3D scale operation on the x-, y-, and z-axes

URWDWH;
Specifies a clockwise rotation by the given angle about the x-axis

URWDWH<
Specifies a clockwise rotation by the given angle about the y-axis

URWDWH-=
Specifies a clockwise rotation by the given angle about the z-axis

SHUVSHFWLYH

Value that determines the perceived distance of the 3D object (smaller numbers
make objects appear closer)

Once again, we will create a class for each property. This is how the CSS will appear:

HOHPHQW7UDQVODWH G
WUDQVIRUPQVODWH G

HOHPHQWS®SFDOH G
WUDQVIRRPOH G

HOHPHQWS5RWDWH;
WUDQVURWD W i;H J

HOHPHQWS5RWDWH<
ZHENWWD Q VURWPD WGEIHJ

HOHPHQWS5RWDWH=
W U D Q V URRWAPD Wit J

HOHPHQW3HBVSHFWLYH
SHUVSHFWISYH

Let’s take the same boring boxes from our first example, and apply our new 3D classes
to them (see Figure 2-42).
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Figure 2-42.
Repeated rectangle with corresponding class names added to demonstrate the transform effect

You may not see a lot of value in 3D transforms right off the bat. When you move an
element on the z-axis (or the 3D plane) it tends to just look like a different effect (such
as 2D skew or a line), but hold on for the next hack where 3D meets transitions for
some amazing effects.

Even More Advanced Effects

Transforms give you enormous control over your page elements. Bringing in the third
dimension has additional benefits on many of today°s modern mobile devices. Utiliz-
ing 3D transforms engages the GPU of your device and gives you the benefit of hard-
ware acceleration. For more information on the pros and cons of 3D transforms, see
this great description from HTML5Rocks.com :

There may be some very rare cases when you want to be incredibly precise
with your transformations. For advanced users, CSS3 transforms give access
to both the matrix (for 2D) and 3Dmatrix (for 3D), which give users the ability
to specify the transform in 6 different values and 16 different values, respec-
tively. All I can say is good luck with that! High school geometry was a long
time ago!
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Turn Transforms into Animations with
CSS3 Transitions

You can turn 2D and 3D transforms into custom animations with the simple-to-use
W UD QV aiblteR Q

Animations have always been fascinating for web developers. The only animation
mechanism available to us in the past has been JavaScript, but it has always been so
laborious to constantly redraw our elements on the pagellike creating those old flip-
book animations my parents use to make back before there were televisions. A num-
ber of JavaScript libraries, including jQuery and YUI, have simplified the process of
animating elements, butin the end it was still JavaScript moving elements. The results
have always been disappointing.

Then along came this ray of light called transitions . Transitions aren°t animations per
se, but they do allow us to add a property to a CSS declaration that changes another
property over a specified duration, and wow, is it smooth!

Transitions are pretty darn easy to use as well. Let°s break down the process and look
at the attribute syntax. Your transitions could look as simple as this:

HOHPHQW7UBPQVLWLRQ
WUDQVLWILRQK
ZLGWK

It doesn°t get much easier than that, right? For this class, we are stating two properties:

WUDQVLWLRQ SURSHUW\
Defines which property will be transitioned

WUDQVLWLRQ GXUDWLRQ
Defines how long it will take to complete the transition

While we are at it, let°s look at our other two definable properties:

WUDQVLWLRQ WLPLQJ IXQFWLRQ
Describes a few predefined transition styles; the defaultis H DV H

WUDQVLWLRQ GHOD\
Defines when the transition will start

In the sample class shown earlier we are stating our timing and what value we are
transitioning pto¥s The most obvious follow-up question is what are we transitioning
pfrom ¥ The simple answer is whatever that value was defined as before we added the
class. Let°s look at the full example. We°ll start with our simple markup:
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GL¥ODVWOHPHQW6WDUW
EXWWB®@\$FWIRHOBRUOEGXWWRQ
GLY

And here is the CSS class that defines the original view of our markup:

HOHPHQWG6WDUW
ZLGWK
ERUGHY VROUGBHHQ
KHLIKWS]|

Notice that first we defined the width of our element to be set to 50%. This is the
starting value we will be transitioning from. To start the transition, we need to add the
new class (named HOHP H QW 7 U 10 QiMeleMéht RdEome timer or user ac-
tion. In this case, we will add a simple R Q F Qd_theMutton inside our G Ltiat will
add our new class and start the transition. 1t°s one simple line of JavaScript:

GRFXPHQWOHPHQPWS$FWAE RWFOLAXQFWHRQD D
HW D U JSDN H Q WDIFRIEDHV V 1 PO DVV1IDPHOHPHQW7UDQVLWLRQ

Put these together in your document and see what happens (see Figures 2-43 and
2-44).

Figure 2-43.
lllustration of the div before adding the button class name that starts the transition
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Figure 2-44.
lllustration of the div after adding the button class name that starts the transition

Transition to What?

The W U D Q V attkduteRs@ot the only attribute that can take a transition. Here are
some additional attributes that can be transitioned, according to the W3C spec:

EDFNJURXQG ERWWRP FRIORU IRQW \{L]JH KHLJKW OH
PDUJLQ R SD|F LW\ RXWOILQH BSDGGLQJ ULJKW WUDC(

WH[W VKDGRZ Y|LVLELIOLW\ ZLGWK ] LQGHI

Make 3D Transitions with Transforms

CSSa3 transitions really shine when they are coupled with CSS3 3D transforms. A 3D
transform on its own may seem to lack a clear purpose. Setting a 3D rotate, for ex-
ample, to (90, 90, 90) will make your object appear as a line on your page, but pair
that value with the W U D Q V attWliteRaidl you now have what looks like a 3D ani-
mation as your box appears to turn on its side. The CSS should be very similar to that
of the 2D transform. Remember, we have two definitions for the transform. The first
definition is the starting point of the G L e second is added later and tells the tran-
sition where to end.
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Transition Events

In many cases you may want to trigger an event at the end of one of your transitions.
Your browser will publish an event when each event completes. The syntax follows the
same structure as user events. In JavaScript, you simply add an event listener to the
element that is receiving the transition:

GRFXPHOWOHPHQPN$AWL PG G (YHQW/LWWEQWMUWLRQHQG
P\)X QF W WRIX H
Once any transition completes on that event, the event will be fired and the P\)XQF
W L fari@ion will be called. Make sure you explore the experience on each browser,

as there is no way to tell whether each browser will have the same meaning of pucom-
plete¥ to determine when the event is fired.

Make iOS-Style Card Flips with CSS
Transforms and Transitions

Wow your users with custom animations they are used to seeing in native applications.
This hack shows you how to re-create a common iOS animation in CSS.

Mobile applications have increased our expectations when it comes to user experi-
ence, and Apple has led the way with its iconic and realistic applications. Apple has
built a number of user patterns that work so well and make so much sense that we
have come to expect them in all applications. One of those iconic patterns is the card
flip. One of the most memorable uses of the card flip is in the iOS weather application,
where it presents your weather on the screen, which has an pi%zicon in the corner. When
you tap on the pi¥%; the card flips over and allows you to configure it with the settings
on the reverse (see Figure 2-45).

Figure 2-45.
iOS weather application, transitioning from the information to the settings side

We can re-create this animation using some simple markup and CSS. Let°s start by
creating the markup:

CHAPTER 2: HACKING WITH STYLE 113



GL¥ODVWLHZ3RUW
GLYGFDUGODVHKDUIG
GL¥ODVIWRQWAtHA@/+DENELY
GL¥ODVEDFNO9LSRFNNGLY
G Ly
G LY

We*ve built out a few simple structural elements for our component. Let°s review them:

YLHZ3RUW
In our example, this is the parent container for our component, but on a mobile
device where this pcard¥: will take up the whole screen, it°s important to under-
stand your viewing area. On a mobile device, any transitions that would cause
part of our elements to be outside this G Lwéuld be cut off by the window.

FDUG

This parent container is key for this transition, as it gives us a common parent for
the two sides for the card.

I[URQW&MWHED FNIOLHZ

The markup in each of these G Is Will become the content for the two sides of
the card.

Styling the Elements

The Y L H Z 3ktidh\Wl¥ the parent container in this component, plays a key role in the
cards® behavior. Let’s take a look at the CSS:

YLHZ3RUW
ZLGWK S|
KHLIJKWS]|
SRVLWIURI@DWLYH
PDUJLDXWRS]|
ERUGHIJVROLGE &
SHUVSHFWILSY H

In the preceding code, the Y L H Z 3dadiudily the container that sets the size of the
two-sided card. In our example we have a pixel width set, butin an example for a device
such as an iPhone, where this would be a full-screen treatment, the height and width
would simply be 100%. One additional key attribute in this declaration is the S HU
V S HF WheY3H U V S Hik 8\plopehy that sets the papparent¥ distance of the

3D rendering. Technically, it is stating how many pixels the 3D image is away from the
view. We use the S H U V S Htb W¥tlthé Hepth of our flip to match that of Apple°s
native card flip.
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The F D Hidientisthe G Lthat actually gets flipped with a transition, so our original
W U D Q V Dpilepatty iR £3signed to this element in our CSS:

FD UG
ZLGWK
KHLIJKW
SRVLW IDEY RO XW H
WUDQVLWUR®VIRUP
WUDQVVRWUPSIUHVH BY H
WU D QVRRILE LWL J KAM QW H U

Take special note of the transforms within this declaration. We set the transform style
to 3D in order to have access to the x-, y-, and z-axes. Our transform origin sets the
distance our element is from the porigin¥ or nucleus of the transform. In this case, we
want our rotation to stay to the right and centered. Last but not least, on this element
we setthe W U D Q V arvbltR @ specify the property that gets transitioned (in
this case, the transform) and the time duration, which is one second.

Since the card is the element that°s getting the transition, we need to specify the value
we are transitioning to. In this case, we start at right center, and we set an additional
class name on the card element to define the new W U D Q prbpeltyRvhich is where
we are transitioning:

FDUG IOLSSHG
WUDQVIRUPQVODWH; URWDWHGHJ

Our transform started at right center, and transitioned to our end point of ~ ©100% on
the x-axis and rotated G180 degrees on the y-axis. The transition happens when we
add the new class to our F D Elétnent, which will leave us with markup that looks like
this:

GL¥ODVWLHZ3RUW
GLYGFDUGODVAMDUG IOLISSHG
GL¥ODVIWRQWAItA@/+DFENGLY
GL¥ODVEDFNO9LSRFN\GLY
G LY
GLY

This simple transition is what gives us the appearance of the card flip.

The last two elements in our component are the front and back of the cards. Surpris-
ingly enough, there isn°t a whole lot of CSS to each card:

FDUBURQWIOLHXYUGDFNO9LtHZ
KHLJKW
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ZLGWK

EDF N J U REXQQIGF N

OLQH KHLJKW
FRORAKLWH

WH[W DOAHQWHU

IRQW ZHLEBRWG

IRQW VLHP

SRV LW IDEY RO XWH
EDFNIDENLELOKMGGHQ

FDUGDFN9tHZ
ZHENWWDQVIBRWDWHGHJ
WUDQVIBRWDWHGHJ

There are really only two pfunctional¥s CSS attributes on these elements to call
attention to here. The first applies to both elements, and is the attibute EDFNIDFH
YLVLELOneWDFNIDFH Y L ddfites vihéthadf you can see the element
inverted when you turn it around, or whether the element disappears. The default is

Y LV L,EdOntbrder to not have our G Is Wleed through when the card is flipped, we

will set this attributeto 1D O.V H

The second attribute applies to the back of the card only. We set a simple URWD W H <
transform of G HThis turns the back around completely, and our positioning al-

lows the two cards to occupy the same space, thus appearing as the front and back

of the same card. You may be wondering whether we need to switch up the transform

when we flip the card. Well, we don°t. This is a great example of how to build a complex

context with transforms. We have a nested transform where the card has a transform,

and then the back face of the card inside it also has a transform. In this scenario, the

back face of the card will always have a 180-degree rotation from the front of the card,

and only the parent card is flipped back and forth to control which of the card faces is

shown.

Putting It All Together

We have all the ingredients of a traditional iOS card flip. All we are missing are a few
lines of JavaScript that we can call to tell the card when to flip. For this scenario, I°ve
added a button to the bottom of the page withthe F R Q W dlh&s,@nd this JavaScript:
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GRFXPHQW\6HOHFR@W URG (Y HQW /LFWHNH U
IXQFWLRQ
YDHOHPGRFXPHQW\6HOHFNRE
HOHFODVV1IDPRBHFODVVIDPHDUG FDUG I0LSBBIGG

This simple listener will add the | O L S Sl&b€30 the F D Wiéenent if it doesn°t have
the class, and will take it away if it does. Figure 2-46 shows how our pure CSS card flip
looks now.

Figure 2-46.
i0S-style card flip re-created in CSS using CSS3 transforms and CSS3 transitions

Now we have a good, old-fashioned iOS card flip.

Use Respond.js to Polyfill CSS3 Media
Queries in IE

Media queries are key to developing a responsive design, which can be problematic
for browsers and phones that don°t yet support the feature. Respond.js was developed
to fill that need. Now you can build a responsive website from which everyone can
benefit.

Responsive design can be an efficient way to build websites. Instead of writing one
website, one mobile website, and one tablet website, you just write one website that
works well on all devices. One of the foundational tools of responsive design is CSS
media queries, but unfortunately media queries don°t work in Internet Explorer ver-
sions earlier than IE 8. That®s a problem for us web standards folks. The basic principle
of modern web standards is to write an application once, and have it function on all
standards-based web browsers. The lack of web standards could severely hinder the
adoption of HTML5 features, as functional features such as media queries would have
no backward-compatible support in older browsers.
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Luckily, God created polyfills. In the HTML5 community we talk a lot about these
wonderful things. A polyfill is a traditional web component, such as JavaScript or
Flash, which is used in place of an HTML5 feature when that feature is not supported
by the browser. This allows us to adopt HTML5 features as they arrive on the market,
and still hold true to our web standards principles.

Media queries now have a first-class polyfill as well, and it°s called Respond.js. Devel-
oped by Scott Jehl, Respond.js is a JavaScript polyfill that recognizes when media
queries are not supported, and runs a script that loops through the content of your
CSS file and identifies the media queries being implemented. The script actually uses
Ajax to load a version of the CSS file as text so that it can parse it and interprets the
CSS inside the conditional media query rules. The script then listens for the appro-
priate width and height changes on your window and applies the CSS according to the
rules you defined in your media queries. It°s that easy!

Just Add JavaScript

The implementation couldn®t be simpler. Use the media-query-based CSS that you
would normally use for your responsive website, and after you have added your CSS
O L Qt&dd, add this small JavaScript file into your K H Di&g:!

KHDG
P HWIXD U VKXW !
WLWEHSRQTHVIDIJHVLWOH
OLQUUHMWHVW MO/ W\OHVKHHW
OLQMUHWHVW PHGLDFUHHQ DQG PLQ ZLGWK HP
UHO/W\OHVKHHW HP  S[# S]
VFULSWF UHVSRQG VUVFMYSW

KHDG

Let°’s take a look at the results. In Hack#16 we built a rad responsive website with media
queries, and if you have an HTML5 browser, the website will work great (see
Figure 2-47).

Now let°s look at the same site in IE 8 (see Figure 2-48).

The problem with our website is that it doesn®t service all our visitors, because many
of them surf the Web with a browser that doesn°t support media queries. So let°s add
our script tag to the head of our page, and load the page again (see Figure 2-49).
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Figure 2-47.
Our responsive website as viewed in the Google Chrome browser, version 15

Figure 2-48.
Our responsive website as viewed in Microsoft Internet Explorer version 8
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Figure 2-49.
Our responsive website as viewed in Microsoft Internet Explorer version 8 after adding Respond.js to
the page

| told you it was easy!

Caveats and Quid Pro Quo

There are a few keys to achieving success with Respond.js. First, you will want to place
the respond.js file directly after your last CSS O L Qt&g! If you give your browser
time to load content before loading the respond.js script, your non-HTMLS5 users will
likely see a flash of improperly styled content. This isn°t a functionality issue, as the
site will fix itself once the respond.js file is run, but it could be a negative or confusing
loading experience for your users. Second, keep in mind that Respond.js is specifically
designed to polyfill media queries based on height and width. If you have your media
queries set to orientation, this library won°t help. The media attributes on link ele-
ments are fully supported, but only if the linked stylesheet contains no media queries.
If it does contain queries, the media attribute will be ignored and the internal queries
will be parsed normally. In other words, # P H Gttdinents in the CSS take priority.
Additionally, Respond.js works by requesting a pristine copy of your CSS via Ajax, so
if you host your stylesheets on a CDN (or a subdomain), you°ll need to upload a proxy
page to enable cross-domain communication.

A full list of implementation details and instructions for setting up a proxy page for
CDNs is available on the Respond.js GitHub page.

120 HTML5 HACKS



Control Mobile Layout with the viewport
<meta> Tag

Browser makers have conformed to the use ofa P H WA that helps your mobile
and small-screen devices load a page as the author desired. This one tag can be the
difference between a viewable website and one that is pmade for mobile %

When smartphones with fancy HTML5 browsers hit the market, they opened up the
Web at a whole new level. After years of being limited to a WAP (Wireless Application
Protocol)-based Web of limited markup on alternate versions of sites, we now had the
entire Web accessible from the palm of our hand. Smartphones generally adopted a
technique of scaling the entire page down so that it would fit on a small screen (with
limited pixels). Basically, the average 920 px website would be scaled down to 320 px
(or whatever the device’s pixel width happened to be).

Browser makers wanted to encourage developers to build interfaces with appropriate
screen sizes, so they introduced a few new tags that aren°t sanctioned by any stand-
ards group, but are generally agreed upon by browser makers. One of the most com-
mon, and generally most useful, tagsisthe YLHZSRUWtagPHW D!

The YLHZS R U WtagRddré#gdds!the problem of avoiding the auto-scale feature
on smartphones for websites that are designed for viewing at a specific scale. Let’s
take a look at the tag:

PHWDPMLHZSRARQWHQWWK GHYLFH ZLGWK LQLWLDO VFDO|
PHWD

This P H W4dg,llike all P H Wags! should be a child of the K H Dt&§.!It follows
the pattern of other HTML P H Wdgs! by having a Q D Brdla F R Q Watttikuté/
The F R Q Watttitédholds some or all of the following properties:

ZLGWK
The width of the viewport in pixels

KHLJKW
The height of the viewport in pixels

LQLWLDO VFDOH
The viewport®s initial scale as a multiplier

PLQLPXP VFDOH
The minimum amount that the viewport can be scaled

PD[LPXP VFDOH
The maximum amount that the viewport can be scaled
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XVHU VFDODEOH
Defines whether the user can scale the page (through pinch and zoom)

This tag also allows you to specify characteristics of your site and control the presen-
tation for your visitors. A picture is worth a thousand words, so let°s take a look at an
example. Figure 2-50 shows a responsive web page with the P H Wt&y! and
Figure 2-51 shows the same page without the P H \WaD. !

Figure 2-50.
Sample web page designed for a mobile phone and using the viewport <meta> tag as viewed on an
iPhone 4s Safari browser

We°re aiming to control a few key aspects of our design. First and most noticeably is

the LQ LW L D O pMdey.Otik property is set to , which means there is no
scale on the page, and one pixel is equal to one pixel. The second propertyis ZL GW K
whichwe setto GHY LFH @dte€Ghaf ¥ome devices, such as Windows Phone 7,
override GHY LFH {4 h &aWdladfd width for that phone). This tells our page that

the viewport will be set to the width of our device®s screen. This is particularly helpful

in designs that are set to 100% width. The width can be set to clearly constrain the

page.

One property | did not include in this tag isthe XV HU V F Dpfoderty, @eHto Q.R
Many websites use this parameter to disable pinch and zoom. Although the text is
significantly larger, it may not be large enough for some users. | want to leave the
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Figure 2-51.
Sample web page designed for a mobile phone without the use of the viewport <meta> tag as
viewed on an iPhone 4s Safari browser

option for them to zoom in further if necessary. Generally, | leave the pinch and zoom
feature on, unless | am using pinch and zoom for something else on the page (such
as zooming into a map). You°ll find this property setto  Q driite often, but for my users®
sake, | try to leave it on whenever possible.

Will the Real HTML5 Spec Please Stand Up?

If you caught it earlier, | mentioned that this particular feature wasn°t originally a
specification, but more a convention agreed upon by browser makers. Due to the lack
of standardization, there is a deviation in how some of these features are supported
among different devices. Luckily, browser makers are on our side and they like to see
conventions become standards. Fortunately, along came the W3C standard for view-
port properties.

The big surprise was that instead of usinga P H WA, 'the W3C decided to make
the feature part of the CSS3 specification and call it CSS device adaptation. The good
news is that it°s still just as easy to implement. The W3C even walks you through an
easy conversion from P H Wal to CSS declaration on its spec.
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From a high level, device adaptation is fairly simple. Let°s look at how we would declare
the same P H Wa We°ve been using for this hack:

#YLHZSRUW
ZLGWKHYLFH ZLGWK
LQLWLDO VFDOH

The Y L HZ SokpeMy can be placed inside a style block on the page, or on any
stylesheet. It can even be wrapped in a media query. | encourage you to review the
specification before implementing it, as some of the property names have changed
slightly. At the time of this writing, the specification is so new that | hesitate to print
the specific properties, as they are subject to change.
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3

Multimedia Hacking

HTMLS5 introduces new native multimedia functionality that upgrades audio and video
elements into first-class elements. Because they are native elements (as opposed to
plug-ins), they can be styled with CSS, can be accessed via JavaScript, and will utilize
the GPU.

In addition to being flexible, this functionality is also easy to uselin most cases it°s

as easy as embedding an image in the page. HTML5 audio and HTMLS5 video have very
similar implementation methods and very similar JavaScript APIs. Although most of
this chapter presents hacks that utilize HTML5 video, take note that many of the same
hacks can be performed with the audio element as well. The API for pplay¥s on a video
element is the same as the API for pplay%: on an audio element.

If there is anything to get excited about in HTML5, it°s how web developers have been
freed from using pbrowser plug-ins% to deliver multimedia. Gone are the days of users
having to download and install a different plug-in for every website just to view a video
clip.

Embed Video Directly in Your Application
with HTML5 Video

Video is now mainstream in HTML5. Forget plug-ins, forget supporting video players,
and welcome to the world of native video through HTML5. See why it°s such a big deal
to have video as its own page element.

What°s the big deal with HTMLS5 video? We°ve been playing video on the Web for years.
The answer is that the Web is changing. In years past it was pretty easy to predict what
technologies your users would support when they came to your website: the site could
use Flash, or Silverlight, or any other technology website developers could find to
make it work.

In today°s world of desktop cell phones, tablets, and e-readers all sharing the same
Web, it°s important to standardize on a format for video and audio that all players can
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consume. This need has really come to a head with Apple directly excluding plug-ins
such as Flash and Silverlight in order to better control battery and power consumption
on iOS devices. This in turn has thrust HTML5 video into the mainstream. On today°s
Web, if you want to support all your users HTML5 video is essential.

Writing the Code

HTML5 video isn°t just flexible; it°s also easier for developers to implement. You
can place HTML5 video on your page with a simple tag. Let°s look at a sample
implementation:

YLGHRGWK KHLIJKW DXWRSORWRSOD\
SRVWH[DPSOHYV VDQIVRXQUREDPSOHY VDQIUDQ P Y
YLGHR!

The preceding code will cause your video to appear on the screen as shown in
Figure 3-1.

Figure 3-1.
Google Chrome rendering a page with the HTML5 <video> tag

You°ve got quite a bit of control built directly into the tag itself. Let’s look at the most
common attributes:
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ZLGAWKKHLIKW

With these attributes you can set the size of the video directly in the tag itself.
These attributes will determine what size the embedded video is on the page, not
the size of the file you are loading. The height and width do not necessarily need
to match the original source. These attribute values are represented in pixels,
which equates to stating u340% and not p340 px%s You can set height and width
with CSS to return the same results.

FRQWUROV

Setting the F R Q W atti®d@e\4llows you to hide or show the native controls for
your video. The defaultis setto V K R@i may want to hide the controls if you°re
going to build your own controls with JavaScript.

DXWRSOD\

This attribute sets your video to start playing as soon as the source is ready. It
defaultsto R | {thank God). | beg you to not use this parameter on your website°®s
home page.

DXWREXIIHU

This is similar to D X W R BuQviEhbut actually playing the video. This attribute
defaults to R I.10nce the source is located, turning on D X W R E Xalbés the
video to start downloading, so it can be played as soon as the user initiates it. This
is another attribute to use with caution, as it will use the data plan of your mobile
users. Only use this attribute when you°re fairly confident your users are going to
start the video.

SRVWHU

This attribute allows you to set a path to an image you want to use as your video
poster board. This is the image that represents the video to your users before it
starts playing, and it is often a screen capture from the video itself. If you don°t
have a poster board set, the first frame of the video will be used to represent the
image, once that frame is loaded.

ORRS

This attribute allows you to set your video to start over again once it reaches the
end. The default value is R I

As you can see, there is a lot of flexibility in the Y L G HaR itself. Video can be a
powerful way to get a message across, but be cautious about using some of these
attributes as the added flexibility could result in adverse experiences for your users.
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Video As a First-Class Element

HTML5 Y L G Ithés finally give you native control over your video. Unlike embedded
objects such as Flash objects, HTML5 Y L G lth§s kan be treated just like any other
element on your page. One of the greatest advantages of this is the ability to control

the element with CSS. Just as with any other element on the page, your Y L G ta& !
can have borders, text color (for subtitles), opacity, or any other CSS characteristic.

In addition, Y L G Ith§s Iprovide JavaScript APIs that give you added functionality.
You can use JavaScript to start, stop, buffer, skip ahead, or control your video in other
ways. This allows you to build your own custom controls for your videos, or even build
a more advanced buffering system for loading videos.

As a first-class element, the HTML5 Y L G kbR dlso gives you access to the data
loaded onto your page. Plus, Y L G kg tan interact with other page elements such
as the F D Q ¥l&nént, which would allow you to do frame-by-frame exports from
your Y L G kthfRdnto the F D Q Y&y Mvhich could in turn be manipulated to per-
form other functions. Be careful when using the Y L G HBR, though, as security
measures are built into the HTML5 F D Q ¥l&n¥ént which limit you from importing
video from a different origin into your canvas file.

Choose the Right Codecs for Your
Video Files

Unfortunately for the Web, one video file type still doesn°t prule them all %z In this world
of different browsers supporting different codecs, be sure your videos can be viewed
on all your target browsers.

A video codec is basically an algorithm for a video compression format. Raw video
would be much too large in terms of file size to transport over the Web, so it must be
compressed for delivery. And browsers must support the codec of your encoded file
to be able to play the file. Now here comes the sad part. Today°s modern HTML5
browsers each support a subset of codecs, so there is no one video codec that can be
used to play your video on every browser.

You have to go through the work of encoding your video numerous times for different
browsers, but the good news is that you don°t have to write your Y L G khidiffer-
ently for each browser. Let°s start by looking at a traditional Y L G HaR With the
source of the video set as the V UaHribute of the tag:

YLGHERGWK KHLJKW DXWRSORWRSOD\
SRVWHDPSOHV VDQIVDRHNMPBEOHYV VDQIUDQ P Y
YLGHR!
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The preceding code is nice and neat, but it only allows you to set one source for your
Y L G kbR Let°s rewrite that tag to set the source as its own tag:

YLGHERGWK KHLJKW DXWRSORWRSOD\

SRVWHDPSOHV VDQIUDQ MSJ
VRXUFBF [DPSOHV VDQWISBALBHR! RJJ
VRXUFBF[DPSOHV VDQWISHALBSIR! PS

<RXU EURZVHU GRHV QRW VXSSRUW WKH YLGHR WDJ
YLGHR!

This nested tag isthe V R X UtdgHrhis tag is used specifically to set multiple sour-
ces for media tags. Your browser will play the first video file inthe listof ~ V R X Utdg$d !
that it supports. If no supported sources are found, you will have ablank Y L G IthdR !
The text we included inside the Y L G IthéRd for non-HTMLS5 browsers. If the browser
doesn°t recognize the Y L G kh& it will fall back to show the text.

Which Codecs to Support

Now here comes the hard part: figuring out which codec you need to support. Let’s
look at the most popular codec types on the market, and the pros and cons of each:

H.264 (MP4)

Apple Safari and Microsoft Internet Explorer support this codec. This is not a free
codec. At the time of this writing it is released as a royalty-free codec, but since
a governing group controls it (of which Apple is a part), the policy could change
at any time. This is the basis for reluctance among other browser makers to adopt
support for this codec. In version 9, Google Chrome has also started to support
this codec, which makes it even more viable as a web codec.

OGG/Theora

This is truly a free, open-standard codec. Its downside is the lack of supporting
tools. Since none of the big browser makers support it, there aren°t a lot of tools
out there to do the encoding for the video files. At the time of this writing, Firefox,
Opera, and Google Chrome support this codec.

WebM

This format is based on the VP8 codec that is owned by Google. This is a high-
quality form of compression that is free and open source, which makes WebM a
good web codec. However, since Google owns the codec, it potentially could
change the open source status of the project in the future. Almost every browser
maker supports this codec. Apple Safari browsers don°t support this codec in any
shape or form.
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Aren°tyou glad that the standard supports more than one source file at once? As there
is no one codec that is supported by all major browsers, it°s necessary to provide at
least two different files to cover all major browsers. To be compatible with Apple and
Internet Explorer browsers, you must support H.264, and then either OGG or WebM
can be used to cover the other browsers.

Create Custom Video Controls with
Video APIs

It°s great that HTMLS5 video comes with its own controls, but at times they don°t meet
the needs of your application. Learn how to use the HTMLS5 video APIs to create your
own controls in JavaScript.

It°s fantastic to have built-in controls in every video element. However, in some cases

the default controllers just don°t meet your needs. For those cases, the HTML5 YLG
H Rtdg provides a rich set of APIs that you can control through JavaScript. These
APIs are flexible enough to allow you to build an entirely new set of controls for your
video. Let°s look at some of the more relevant controls.

Before building out the JavaScript code, let°’s start with some basic markup. We°ll have
a Y L GditRent and a list of buttons below it:

YLGHB P\OLGHRGWK KHLJKW DXWRSORWRSOD\
SRVWHWDQIUDQWFIH[DPSOHV VDQIUDQGHR!
EXWWRQVEXWWRQ VNVN®BD ENEPANWWRQ!

EXWVER® VEVX W W R Q! WW/REBXWWRQ!
EXWVER®Q VEXWWR Q' SOD\ SDEXMWWRQ!

EXWWRQVEXWWRQ VNLSNIKSIDEEHRWWRQ!

EXWVWRQVEXWWRQ YROROGKBHEEXSVWRQ!

EXWVFRQVEXWWRQ 9RAXRBRZH GRIWWRQ!

So we°ve got our basic markup for our video. Now we want to start building out our
custom controls. Then, once our custom controls are ready, we°ll remove the native
controls from the Y L GerbiRent. To build out these controls, we°ll start by building a
JavaScript reference to our Y L GdteiRent:

YDB\OLGHRERFXPHQHWU\6HOHFWR G HR
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It°s important that we build a reference to this element so that we can use the reference
instead of going back to the DOM (Document Object Model) every time. Now that we
have the Y L GéteRent identified, we will use it to call out custom controllers. The
code should look something like this:

P\9LHGROMD\
P\OLGHBDXVH
P\OLGHR(OUUHQW 7LPH

If we were going to use the same controls we have access to in the HTML5 element,
there wouldn°t be any point in building custom controls: we would just use the ones
provided for us. So we°re going to provide some special features. Let°s start with the
easy ones, the Play and Pause controls:

UHI WR P\ YLGHR WDJ
YDB\OLGHREIRFXPHXHW\6HOHFWRGHR

DGG OLVWHQHUV WR WKH SOD\ SDXVH EXWWRQ

GRFXPHXQHW\6 HOHEWRW GG (YHQW /LN WIHQKQFWHR Q
LI P\OLGHBDPXVHGW UXH
P\OLGHROMD\
"HOWH
P\9LGHBDXVH

In the preceding code we added a listener to the button that checks to see if the video
is paused. If it is paused we start to play the video, and if it is not paused we pause the
video. This provides us with the play and pause functionally through our toggle button.

Next we want to add the Stop button. HTMLS5 video does not have a true stop capa-
bility, so we need to build it. In this case, we are assuming that stop means stop: we
will not only stop playing the video (pause it), but also stop loading it. The easy way
to do this is to remove the source reference of the Y L G bR programmatically.
Let°s add another listener to our JavaScript to perform the stop:

GRFXPHQHW\6HOHFWREDGG(YHQW/LVWIHQKHOFWHRQ
P\9LGHRUF

This will stop the video from playing, as well as stop the data from downloading. But
when the user hits Play again the video needs to start again. So, since we removed the
source of our Y L GdteRent, let°s go back into our play/pause function to add a few
lines of code to address this:
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GRFXPHQHW\6HOHEWRW GG (YHQW/LVWIHQNKHOFWHRQ
LIP\OLGHRXOUHQW7LPHZH NQRZ LW LV VWRSSHG
P\ORGHWY® H[DPSOHV VDQIUDQ P S

LI P\OLGHBDXVHGW UXH
P\OLGHROMD\

"HOWH

P\9LGHRDXVH

Now when the Play and Pause buttons are hit the source will be added back into the
Y L GeteRent if it°s empty.

The next two buttons in our control bar will be treated similarly. These buttons are the
Skip Forward and Skip Back buttons. For our example we will skip five seconds forward
in the video or five seconds back. Again, we will control these buttons by adding a few
lines of JavaScript to what was previously illustrated:

GRFEXPFXQHW\ 6 HO HFWIRIS K HDGG (Y HQ W /L F @IHQH U
IXQFWHRQ
P\&XUUHQWPAORIEHRFOOUUHQW 7LPH

P\OLGHRXOUHQWPLRKUUHQW7LPH

GRFXPHXHW\6HOHFWIRS P DDPGEG(YHQW /LN WIHQHU
IXQFWHRQ
P\&XUUHQWPA\BRBHROOUUHQW7LPH

P\OLGHRXOUHQWPLRKUUHQW7LPH

For skipping through our video, we simply usethe F X U U H QANIolgé? thke current
time of the video being played, and then we update the F X U U H Qtdb&'theRdtrent
value plus or minus five seconds.

Our last two buttons are the volume controls. Volume is represented as a positive
numeric value between 0 and 1. Our volume controls will simply increment in fractional
numbers. Let°s take a look at the code:

GRFEXPHXQHW\6 HOHFWRYPHBGE G (YHQW /LN WIHQH U
IXQFWHRQ
YDPB\&XUUHQW9R®KB H R(RO X P H
LIP\&XUUHQWO9ROXPH
P\9LGHR/(ROXPPMM&XUUHQWIROXPH
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GRFEXPHXQHW\6 HOHFWRYPHBGE G (YHQW /LN WIHQH U
IXQFWHRQ
YDB\&XUUHQW9R®KB H R(RO X P H
LIP\&XUUHQWO9ROXPH
P\9LGHR/(ROXPPMM&XUUHQWIROXPH

So there we have it. Let®s compile all our JavaScript together and review:

YDB\9LGHRGRFXPHOVOHPHQWI\GG R
GRFXPHXQHW\6 HOHEWRWD GG (YHQW /LN WIHQH U
IXQFWHRQ
LIP\OLGHRXOUHQW7LPHH NQRZ LW LV VWRSSHG
P\ORGHWY® H[DPSOHV VDQIUDQ P S

LI P\9LGHBDXVHGW U XH
P\OLGHROMD\

"HOWH

P\9LGHRDXVH

GRFXPHXHW\6HOHFWRED GG (YHQW /LK WIHQH U
IXQFWHRQ
P\9LGHRUT

GRFXPFXQHW\ 6 HO HRFWIRIS K HDGG (Y HQ W /L F @/IHQH U
IXQFWHRQ
P\&XUUHQWPALRIBHR(OUUHQW7LPH
P\OLGHRXOUHQWPLRKUUHQW7LPH
GREXPFHXQHW\6 HOHFWIRIN DFGG (Y HQW /LK @WIHQH U
IXQFWHRQ

P\&XUUHQWPAORIEHRFO)OUUHQW 7LPH

P\OLGHRXOUHQWPLRKUUHQWT7LPH
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GRFXPHXHW\6 HOHFWRYP HBG G (YHQW /LK @IHQH U
IXQFWHRQ
YDB\&XUUHQWOIRO®KBHR(ROXPH
LIP\&XUUHQW9ROXPH
P\9LGHR/(ROXPP\&XUUHQWOROXPH

GRFXPHXQHW\6HOHFEWRYPHBG G (YHQW /LK WIHQHU
IXQFWHRQ
YDPB\&XUUHQW9R® KB H R(RO X P H
LIP\&XUUHQWO9ROXPH
P\9LGHR/(ROXPP\&XUUHQWOROXPH

Now that we have run all our JavaScript on the page, one problem still remains. We
have two sets of controls: our new controls and the default controls. Since we have
our new controls built out, we will add one additional line of JavaScript to turn off the

default controls of this Y L G k&R !

GRFXPHOWOHPHQWUH\GEGHHRRQWUROWVH

After adding the markup, our JavaScript, and a few lines of CSS to pretty it up, we
have new video controls that meet the needs of our application. Figure 3-2 shows the
results.
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Figure 3-2.
Video element with custom controls built on top of our HTML5 video element APIs

A Word About Audio

We°ve focused completelyon Y L G kths for this hack, but we don°t want to neglect
the fact that HTML5 audio fits into the same specifications as the YLGHR!
(+70/0H G LD (QdtHe kh@aMPIs exist for audio as they do for video. We can
swap outour Y L G kh&foran D X G Laf &nd all the same controls will work.

Replace the Background of Your HTML5
Video with the <canvas> Tag

With HTML5 video, a F D Q Yfgy and a little bit of JavaScript you can make
Hollywood-style (1°m using the term loosely) effects on your video in real time.

Being able to play video directly on your web application is pretty cool, but being able

to manipulate that same video in real time is awesome. We°ve all see the green screen
effects from pmaking of% videos in which an actor is filmed in front of a green screen,
and then a new background is composited into the shot to make it look like the actor

is kung-fu fighting at the top of the Golden Gate Bridge, or something cool like that.
We°re going to accomplish the same thingwitha Y LG HaR two F D Q Ytapy/!
and a few lines of JavaScript.

To get started we°ll look at our markup, and then walk through how each component
is used:
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GL¥ODVWRE

GL¥FODVWSD®
YLGHB VRXUFHONGRRI[DPSOHV YL GHRQ WUIROMW H
YLGHR!
FDQYIDG/KLGGHQ&ZQBWK KHLJKW ! FDQYDV!
GLY!

GLEFODVWSD®
FDQYIDG/GLVSOD\&ZQBWK KHLJKW ! FDQYDV!
GLY!

GLY!

We basically have three page elements to work with, and each has a key role in our
Mproduction¥a

Source Video

The source video is the video we start with. It°s basically a video of a rascally little boy
on a green background. The source video will be played and the pixels from each frame
will be pulled out and displayed on our first F D Q Yt&y Yot processing. Figure 3-3
shows a frame from our source video to give you an idea of what we will be working
with.

Figure 3-3.
Screen capture from our video file showing a young boy in front of a green background

Hidden Canvas

The hidden canvas is where the source video will be dumped frame for frame. Our
JavaScript will pull each frame from the video source and write it to this FDQYDV!
tag. This gives us a 2D context of data for us to do pixel-level analysis.
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Display Canvas

The display canvas is the canvas we actually see. As we play our video and copy the
frames tothe first F D Q Yt&y\Mvk will pull that pixel-level data from the first canvas
and analyze it to find the green screen portion of our video. The identified green pixels
will then be removed and replaced with transparent pixels, allowing the background
already set on this canvas to shine through. We will initially set our ~ F D Q Yt&y\o!
the background shown in Figure 3-4.

Figure 3-4.
Background image set on the display <canvas> tag before the video data is overlaid

The Nuts and Bolts

We have our markup and we have identified the HTML5 elements we will be using for
our application. Now we need to put together the JavaScript that will make all of this
work. This JavaScript will reside in the script tag at the bottom of our page.

First we need to make pointers to each element. We also need to create pointers to
the 2D content of our F D Q YtBy¥ The 2D content is the psurface¥. of our F D Q
Y D YAd that we will be moving data into and out of.

YDVRXUFHO9LGRIRX PHOMWOHPHQWR%YUBHILGHR
YDKLGGHQ&DQRBPXPHOMOHPHQW®GBQ&DQYDYV
YDGLVSOD\&DGQRBXPHOM(OHPHQW¥%EGD\&DQYDV
YDKLGGHQ&R WG G\ Q &D-ONOR'Q W B [W
YDGLVSOD\&R Q@WMBW D\ &DHW @R QW B [W

Now we need to set up our listener on the Y L Gdfeirent so that we know when the
video starts playing. This will start running the JavaScript we will lay out in a moment,
but first let°s set that listener:

VRXUFHD.GEHR HQW/LYWHQKHUFWLREQS$SQDO\VLV
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With our environment set up, we need to build a function that will make sure the video
is playing. We do this by determining that the state of the video is not paused or ended.
We will then invoke a new method called | UD P H & R Q YuHidth WilLrBnQ@ur video
conversions. Finally, we will make this a self-calling method so that it will loop through
itself until the video is paused or ended.

UXQ$QDOWQWFWLRQ
LI VRXUFH®IBHH®RXUFHHGHRG
UHWXUQ

IUDPH&RQYHUVLRQ
VHW 7 L PHRXEW L RQ
UXQ$QDO\VLV

The next method is where all the magic happens. This is where we grab the video data,
run the analysis, replace the pixels, and write it to our display canvas. We then do it
over and over again.

YDUUDPH&RQ Y HIXQLRQLR Q

KLGGHQ&FEQUWH [WPRKXUFHO9LGHRXUFHMIGGHR:LGWK
VRXUFHMIGGHR+HLJIKW

YDUWUDPHKLGGHQ&REGWH{WIH'DWRXUFHMIGGHR:LGWK
VRXUFHMIGCHR+HLIKW

YDOHQJIWK D PGID VDI Q JW K
IRUYDU L OHQJWKA

YDU 1UDPGID WD @
YDU 1UDPGID WD @
YDE& 1UDPGID WID @
L1J! J U u E =] A

| UDPGIDW.D @

GLVSOD\&RSQWHPWJ HUDVWP Bl
UHWXUQ

Our frame conversion method is called repeatedly from the initial setup method. We
could streamline and improve the performance of this application in a number of ways,
but for the sake of simplicity we will leave it as it is.
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The Results

So, we have our video feeding into our F D Q YtByVtten running analysis on the
data in that canvas which we process and display on our display canvas. We started
with our rascally little boy video and our background image, and we ended with the
wonderful Hollywood-style production shown in  Figure 3-5.

Figure 3-5.
Our display canvas with our background image overlaid with our processed video source

As you can see, putting different HTML5 elements together can result in powerful
effects. A green screen tool is just the beginning of what you can create.

Add Subtitles to Your HTML5
Video Element

Video can be a powerful communications tool for the Web, but to fully reach your user
base, your Y L G HrM! D X G laBs!need to be accessible. HTML5 provides you
with easy-to-implement subtitles through the new W U DtdNdnd WebVTT files.

Subtitles can be amazingly beneficial for web-based video files. Primarily, subtitles
are important for hearing-impaired users who may be able to watch your video, but
without subtitles wouldn°t know what was being said. Subtitles can also be used to
provide multilingual assistance. If your video is in English, you can provide Spanish,
French, and German subtitles to allow non-English speakers the opportunity to enjoy
the content as well.
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As an auxiliary benefit, you may also be helping the pspeaker-impaired¥: Speaker-
impaired users are people like me, who lost the power supply from their desktop
computer speakers and refuse to buy a new one because they°re going to find it one
of these days. If my computer sound doesn°t work, subtitles can help me, too!

Easy Implementation

Subtitles are one of the easiest features to implement. You simplyadda ~ W U Dt&gN !
as achild of your Y L G th& &nd add a few attributes to it. Let®s take a look at the
W U Dtad\s it appears in our markup:

YLGHRB P\OLGHRGWK KHLJKW FRQWURRYWUROV
SRVWHDPSOHV VDQIVDRHNMPBEOHY VDQIUDQ P Y
WUDW¥NF H[DPSOHV VXEW IGHODIXOMXKNLQEXEWLWOHYV
VUFOD®QJODEHQ@JOLNVKNUDFN!

YLGHR!

Here®s a description of each attribute:

VUF
This is the common attribute used in HTML to point to a source file. In this case,

it points to a VTT file (more on that in the next section).
GHIDXOW

One of your W U [8léniénts can have this attribute set for each Y L GdtbiRent.
As the name implies, it identifies the default track for that Y L Getédrent. If more
than one W U [BlEnfdnt has this attribute within a video file, the first one in the
list will be identified as the default track.

ODEHO
This attribute identifies the title to be used for the track (think pEnglish¥ instead

of pen¥a).
NLQG

This identifies the track file type. Its properties can be any of the following:
A Captions
A Chapters
A Descriptions
A Metadata
A Subtitles

140 HTML5 HACKS



VUFODQJ
This specifies the language of the track. The value must be a valid language code
and is a required attribute if the track is of type VXEW.LWOH

The VTT File

The subtitles are actually stored in the WebVTT file that is referenced in the WUDFN!
tag. WebVTT stands for Web Video Text Tracks and is a fairly simple file to format. Let°s
look at our sample file:

!
7TKLVWWWKHUVOML QRHIWH[WLVSODNURP VHFRQGV

!
$Q & K¥H F RQIGCQRHIW H [W
RQVZALQHV
The file contains cues. Each cue is numbered and has time settings in the format
hh:mm:ss.mmm. The subtitles will follow the time range. The preceding sample will

display the first cue from the first second to the fifth second of the video, and the
second cue from the fifth second to the eleventh second.

Putting it all together, your video subtitles will appear as shown in  Figure 3-6.
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Figure 3-6.
Video file with subtitle captions from the VTT file

Karaoke Anyone?

Subtitles can also be presented with inline timing tags. These will present your sub-
titles in a pkaraoke¥ or painted-on style. To accomplish this, we put timing tags within
each cue text as follows:

!
7KLV LV WKH ILUVW OLQH RI WHGWVSOD\LQJ
IURP VHFRQGV

This cue will present the first half of the cue at second one, and will paint on the second
line of the cue on second three (see Figure 3-7).

142 HTML5 HACKS



Figure 3-7.
WebVTT file with timestamps displaying text one segment at a time

Summary

It°s recommended that you include W U [8léniénts within all your Y L G lthés that
contain audio information. To increase the scope of your audience, it°s also good to
include multilingual subtitles if possible. The Web has no boundaries, and now your
HTMLS5 video files don®t either.

Beautify Your HTML5 Video Cues

Video cues are powerful, but they can be pretty ugly. Luckily, there®s a spec for that!
Style your HTML5 video cues with formatting, or even CSS.

Video cues are pretty simple out of the box. They appear as basic white text over your
video and show up when the timing from your WebVTT file dictates. The WebVTT
specification allows you to identify formatting for your cues, which gives you some
basic presentation formatting. Additionally, it allows you to utilize CSS for more ad-
vanced styling.

Let°s take a quick peek at what we are working with before we begin to spice it up (see
Figure 3-8).
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Figure 3-8.
HTMLS5 video file with basic WebVTT cues presented on the screen

Basic Formatting from WebVTT

Some basic formatting applies directly to video cues as part of the WebVTT specifi-
cation. Here are the key attributes:

"YHUWLFDWWUWLFDO OU
Changes the orientation of the text to be vertical or vertical with text from left to
right.

I
Determines the position from the top of the screen. This can be a value or a per-
centage. If it°s a percentage it will be positioned from the top of the video frame;
if it°s a value it will be placed on that line.

7

Determines the position of the text horizontally. This is displayed as a percentage
only.

$ VWD WL G/GBOHHQ G
Determines the alignment of the text within the frame.

6 ;
Determines the width of the text box on the video frame.
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Each format should be placed beside the time range as follows:

! $ PLGGOH 7

This provides your basic formatting. For more advanced styling let°s turn to CSS.

CSS Styling

For more advanced formatting, we can place format-friendly tags directly within the
cues of our WebVTT file. Let°s look at a sample:

! $ PLGGOH 7
+HOORFODVYDPUHHDGHU HQMR\ \RIML G HIR!

HTML formatting is added directly into the text of the cue. Without any CSS styling,
the cue would be presented as plain text, as shown in Figure 3-9.

Figure 3-9.
HTML formatting of text cue without any CSS styling

As you can see, the text was presented as HTML, where the tag elements are n

ot

displayed. To spice up our formatting, let°s add some CSS that will make our cues

stand out:
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QD PH
IRQW ZHLJKW

With our CSS, the formatted cue will now look like Figure 3-10.

Figure 3-10.
WebVTT HTML-formatted cue with our CSS included which shows the word preader¥s in boldface

Pseudoclasses Within a Track Cue

To easily identify the cue, you can use a CSS pseudoclass. Three pseudoclasses are
available:

The F Xiddéntifies the entire cue;the | X W >ard IS D ®rdMsed to identify those states
of the cue text when an inline timing tag is used within the cue.
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A set of attributes can be used within this pure text environment. The set is limited to
the following:

FRORU

WH[W GHFRUDWLRQ
WH[W RXWOLQH
WH[W VKDGRZ
EDFNJURXQG
RXWOLQH

IRQW

OLQH KHLJKW
ZKLWH VSDFH

> > > P> P> P> P> D> P

All other attribut es will be ignored when applied to text inside a cue.

Use the Cuepoint.js Polyfill for Subtitles

At the time of this writing, IE 10 is the only HTML5 browser that supports subtitles.
This hack presents a great little polyfill that will bridge the gap on video tracks until
browsers catch up with our needs.

If you have read any of the past few hacks, you probably realize how powerfulthe W U D F N
element can be. Having a track of cues that accompany your video or audio files helps

you to comply with the Americans with Disabilities Act (ADA), translate your files into

multiple languages, and even simply enhance the message of your video.

From my perspective, track files are almost essential for audio and video within web
applications. That being said, we have a problem because, at the time of this writing,
all modern browsers support the HTML5 Y L G Hid ! D X G tags,! but none sup-
port the use of subtitles witha W U [BlénMént. When an HTMLS5 feature isn°t natively
available within our browser, we as developers rely on HTML5 polyfills (the use of
JavaScript to backfill missing HTML5 functionality) to make the feature usable to all
our users.

Using Cuepoint.js

In comes Cuepoint.js. This is a neat little JavaScript polyfill that allows you to overlay
subtitles or other cues on top of your native HTML5 video files. It then uses the HTML5
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video APIs to align the proper cues with the proper time markings on the video or
audio file. Cuepoint.js doesn°t rely on W U [2IEnNents pointing to WebVTT files like
our native subtitles do, but rather is controlled through a simple JavaScript
declaration.

Cuepoint.js relies on a systematic markup structure to identify the video file along
with the other necessary HTML elements. Let°s start our example by looking at our
necessary markup:

GLYG FXH3ODFHOW VWRE
YLGHB YLGHRLGWK FRQWURBRYWUROV
SRVWHDPSOHV VDQIVDEHMPBOHY VDQIUDQ P Y
YLGHR!
GLYGVXEWLW@QHWV\ SRO\GILYTO

GLY!

We start with a wrapper G Lidéntifying our player with an L @f F X H 3 O. In§itkeU
that are the two necessary elements: Y L GwitiRan L Gf Y L GdddRanempty GLY
with an L Gf V X E W L Wo@ hk there is only one more step to get it going. We
need to add a few lines of JavaScript. We°ll start by adding the cuepoint.js JavaScript
file to the page:

VFULSWF DVVHWYV MV FXHWRSE®W [WVMD Y DIVVFIUI\S W !

We°ll simply put this at the bottom of our page so that we can be sure our necessary
markup has already been loaded. Next we will write our configuration object in a script
tag directly below this file:

60LGHVY REMHFW ZLWK D WLPH LQWHJHU DQG D KWPO VW
YDVOLGHV
7KLV LV WKH ILUVW VXEWLWOH <RX FDQ SXW KWPO LQ K
(DV\ &XHV IRU +70/ 9LGHR
$Q (DV\ SRO\ILOO

6WDUW FXHSRLQW DQG SDVV LQ RXU WKH VXEWLWOHV ZH
FXHSRLQMWAMOLGHV

The configuration file consists of two components. The firstis an array of paired values

that consists of a time marker and a string of text. That string can be plain text or

HTML markup. The second component is the initial method call in which you pass in
the reference to your array. For this example, | added a few lines of CSS that make the
subtitles overlay the video and provide a bit of smooth styling. Here°s the CSS for this
example:

148 HTML5 HACKS



VXEWLWOHYV
SRVLWRRWYR O X W H
ERWWRP
ZLGWK
KHLIKW]

FROR)V)
OLQH KHLSKW
SDGGLQEB]

FXH3ODNHU
RYHUIORRAG GHQ
SRVLWIURI@DWLYH

YLGHR
PDUJLDOXWR[DXWR
EDFNJURXQG

Once you add these components to your page, the results will look like Figure 3-11

Figure 3-11.
Video using the Cuepoint.js polyfill to support HTMLS5 video subtitles
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Remember, it°s always important to use subtitles when your video has an audio track,
and Cuepoint.js allows you to provide that essential functionality to all your users,
regardless of the functionality of their browser.

Easily Build Audio-Rich Applications
with Buzz

The term sound effects is traditionally ostracized in the web app world and passed off
as cheesy and uncharacteristic. With the onset of highly metaphorical applications
and HTML5 gaming, being able to tastefully use audio on a website is becoming in-
creasingly necessary. Buzz is an HTML5 audio library that is designed to make that
implementation simple and lightweight.

Audio tags make a lot of sense if you°re embedding an audio sample into your web
application. If you°re building something like a library of podcasts, you may have a
page full of tags that appear as follows:

GL¥FODVAVOLSIDRRHQHZ 3RG &DYW
GL¥ODVIWXGLR SOD\HU
DXGERQWURIFN\VRXQG)LOMH RJJ
GLY!

This is great because HTML5 provides all the necessary features, such as buffering
and controls. Gone are the days of building your own audio player in Flash or Java.
HTMLS5 provides this capability out of the box.

Now, if you want to use your audio files in a less traditional manner,the D X G LaiR !
may not meet all your needs out of the box. For example, if you wanted to have a sound
effect for page turns, or a buzzer go off in a game when the user chooses the wrong
answer, suddenly you need to start building a JavaScript framework for loading, man-
aging, and controlling your audio files. Luckily, Jay Salvat has provided a solution.

The Buzz Library

Buzz is a library that provides a set of APIs to help you manage all the creative uses
of audio in your applications. Best of all, it has a built-in polyfill to provide backward
compatibility for browsers that don°t yet support the HTML5 standard. To get an idea

of how impactful this can be to your application, visit Jay°s website to see his Buzz
demo. Figure 3-12 shows a screen grab from the demo.
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Figure 3-12.
Screen grab from the Buzz demo, which builds a simple game that tastefully utilizes audio files that
perform natively in almost all browsers

Using the Audio APIs

Jay allows you to simply call a JavaScript method that uses the HTML5 audio APIs to
manage your sound. Here is some sample code that shows how easy it is to implement
your sound files:

YDB\6RXQGHEX]VNRXQGVRXQGV P\ILOH
IRUPDWWJJ PS DFF@

P\6RX®@D\
IDGH,Q
ORRS
ELQGWLPHXSGIXWHAWLRQ
YDWLPHEX]WR7LPWKLNAWT7LPH
GRFXPHOM(OHPHQWY%RGILQQHU+AMLPHU

In this example we are simply starting a new sound and letting Buzz determine what
version of the file it should load. We then play the file, which will dynamically load the
sound if it hasn°t done so already, fade it in, set it to loop, and start it on a simple timer.
You can easily use this code in any of your JavaScript applications.
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Using the Buzz APIs

Buzz has a lot to offerlin fact, too much to cover in this hackiso we will only look at
some of the highlights of the library. | encourage you to visit the online documentation
for a detailed list of all available APIs.

The documentation is divided into four sections. Let°’s look at some of the highlights
of each.

Buzz

This is the nuts and bolts of the library. Buzz handles loading the library, the methods
that determine what file type to utilize for each browser, and preparing the audio files.
This code example shows how easy it is to create a single new audio file, or a whole
group at once:

D VLQJOH ILOH
YDP\6RXQGHEX]NRXQGERXQGV P\WRXQG RJJ
D JURXS RI ILOHV
YDB\*URXSHEX]PUR®S
QHYRXQERXQGV P\WRXQG RJJ
QHYRXQE®RXQGV P\WRXQG RJJ
QHYRXQE®RXQGV P\WVRXQG RJJ

Sound

Sound provides the APIs for utilizing the sounds. It provides some nice options on top
of what we get from HTML, such as fade and stop (as opposed to just pause). Each
method from this group is preceded with the V R X @réfix. Here are some common
API calls:

P\6RXQRD G
P\6RXKMX V H
VRXQBRARXYGORRS
VRXQGQFUHDVHO9RY@ORER H

This library of easy-to-implement methods can be embedded directly into your
HTML5 applications.

Group

Group provides the APIs for managing groups of data files. The methods in this section
all have the prefix J U R XHere are some popular sample calls from the API:
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SOD\LQJ DOO ORDGHG VRXQG ILOHV
YDB\6RXQ®HYRXQGERXQGV P\WRXQG RJJ
P\BRXQ®HYRXQERXQGV P\WRXQG RJJ
P\GRXQ®HYRXQGERXQGV P\WRXQG RJJ
EX]POOSOD)\

\*URXO D\
\*URXSD XVH

Events

The inclusion of events is a big boost in the usefulness of this library. Events are inte-
grated into the core of JavaScript, so being able to use them with your audio files
becomes a very natural thing. These events are helpful when you are attaching visual
features or other audio features to the implementation of audio. Let°s look at a few
events from Buzz:

ADERUW

AFDQSOD\
AFDQSOD\WKURXJK
AGDWDXQDYDLODEOH
AHPSWLHG

A HPSW\

AHQGHG

AHUURU
AORDGVWDUW

AHQG

You can attach a listener to each of those events with a line of JavaScript:

P\6RXBICQ ® RD G HG A RQYMOW HRQ
GRFXPHOM OHPHQW\GEYW\GH VSODYRQH

Implementing Buzz

To implement Buzz in your web application, simply call the JavaScript file and make
a few API calls. Your script tag should look something like this on your page:

VFULSWF MV EX]]IMVFULSW!
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Audio has gotten a bad rap over the years, but what°s old is new again. Users have new
expectations as to what they get from HTML5 apps. Don°t be afraid to pull Buzz into
your app, and play sounds when the app calls for it. Be creative again!

Simplify Your HTML5 Media with
MediaElement.js

HTML5 media is generally easy to implement, but with flexibility comes complexity.
MediaElement.js was made to bring simplicity back to even the most complex of mul-
timedia environments.

This hack was provided by John Dyer, creator of MediaElement.js. John is a long-
time web developer and is currently the director of Web Development at Dallas
Theological Seminary.

In my own situation, | had a backlog of several thousand older H.264-encoded MP4s
that couldn®t easily be re-encoded to WebM. | wanted to use the HTML5 API, but to
do so, | needed a cross-browser way to support H.264 playback with a consistent API.
To make this happen, | created MediaElement.js, a JavaScript library that helps all
browsers from IE 6 and later think they support HTML5 and H.264 playback.

To get started, go to MediaElementJS.com and download the library, then add jQuery
and the two files shown here to your page:

VFULSWFMTXHU\Y MWFULSW!
VFULSWFPHGLDHOHPHQW DQG ISWBFWHISWLQ MV
OLQWHO/W\OHVKHHMPHGLDHOHPHQWSIOD\HU FVV

To make the player work, the easiest way to get started is to just add the PHMYV
SODctHtoyour DX Ghrd! Y L G lthés'and they will automatically be con-
verted to a fully functioning player with an identical set of controls in all browsers.

For video:

YLGHRDVRHMY SONVURYLGHR ZEGWK KHLJIJKW !
YLGHR!

For audio:
DXGERDVRHMYV SOVWHPXVLF PSDXGLR!

If you want more control over how the player works, you can manually instantiate the
player in JavaScript and set several options:
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YLGNRFYLGHR ZEGWK KHLJKW I YLGHR!

VFULSW
YLGHPHGLDHOHPHQWSOD\HU
DQ DUUD\ RI FRQWUROV IRU WKH SOD\HU
IHDWXYBEHUD\SDXWBHWRIUHWXUUHQBXUDWLRQ@DENYV
YROXPHXOOVFW@HHQ
WKH YROXPH ZKHQ WKH SOD\HU ODXQFKHYV
VWDUWOROXPH
HYHQW WKDW ILUHV ZKHQ WKH SOD\HU KDV EHHQ FUHL
VXFFHVMQFWERRGLD (OHPRIRMR&S®ID \ HU
GR PRUH VWXII KHUH

VFULSW!

This allows you to use H.264-encoded MP4 files across all browsers and mobile de-
vices. You can also use older FLV files you might still need to support (using the Flash
shim) or even Windows Media files (using the built-in Silverlight plug-in).

Responsive Video

If you are working with a responsive layout and need your video content to resize
accordingly, MediaElement.js will automatically adjust the size of the player and con-
trols to fill the surrounding element. To enable the responsive adjustment, make sure
to set a width and height that correspond to the video°s aspect ratio, and also include

inthe V W \d@@rtute (according to the HTML5 spec, percentage values are not
allowed in the Z L GAMIKK H L Jifrithites, so you mustuse VW YO H

GLYGFRQWDLQHU
YLGWRFYLGHR ZEGWK KHLJIJKW
VW\OHL G WK KHLIJKW YLGHR!
GLY!

Event Listeners

MediaElement.js supports all the events in the HTML5 Media API. For example, if you

want to play another video when the current one ends, you can listen forthe HQGHG
eventonthe P H G L D ( OobjdrtHTQs\Works best if you add all your code inside the

V X F F &landbo that the Flash fallback has time to load.

VFULSW
YLGHPHGLDHOHPHQWSOD\HU
VXFFHVMMQFWPRPRGLD (OHPRIRMRES®ID \ HU
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PHGLD (O BDBHQWHQW/LNMYEQEKWFWLRQ
PHGLD(ONPMBWHF[WYLGHR PS
PHGLD (O KRHDEGW
PHGLD (O SPWBQW

WU XH

VFULSW!

Captions and Subtitle s

The HTMLS5 spec also includes a W U D tagd\tHat is used to load external text files
that contain captions, subtitles, or chapter breaks. The proposed format is WebVTT,
or Web Video Text Tracks, a simple text-based format that begins with a single-line
declaration ( : (% 97 7 ) ahd then lists start and end times separated by Ichar-
acters, followed by the text to display between the two times. Here®s a simple WebVTT
file that will display two lines of text at two different time intervals:

(%977 ),1(

!
7KLV LV WKH ILUVW OLQH RI WH[W WR GLVSOD\

!
7KLV OLQH ZLOO DSSHDU ODWHU LQ WKH YLGHR

At the time of this writing, few browsers automatically support WebVTT, but
MediaElement.js has a built-in WebVTT parser that will display the text in all browsers.
To add a track, save your WebVTT file as subtitles.vtt (make sure you add textivtt to
your server’s MIME types) and add the file usingthe W U Dtag\ !

YLGHRGWK KHLJKW !

VRXUFBFYLGHR PMB\SH LGHR PIS
WUD¥UNFVXEWLWOHVWHERQINLQEXEWLWOHV
ODEH@JOLVK
YLGHR!

Wrapping It Up

MediaElement.js offers a bunch of other features, including the ability to play back
YouTube videos through the YouTube API, pre- and post-roll ads, custom skins, and
more, so check it out .
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A

Hacking Your Graphics with
Canvas and SVG

Over the past decade Adobe Flash became very popular because it allowed us to
create and manipulate imagery directly within our web pages. This demand resulted
in development of the Canvas specification.

The F D Q Yt&y\é one of the most flexible of the new HTMLS5 tags. This has made
the F D Q YtBy\Mhe new foundation for web-based gaming and other interactive
components. The F D Q YtBgMtself, much like the name, is a blank slate. It°s a
pdrawing¥s surface that gives developers the freedom and flexibility to create imagery
that can blend with and complement the rest of the DOM (Document Object Model).

The punderdog¥ HTMLS5 illustration tool presented in this chapter is Scalable Vector
Graphics (SVG). SVG is probably the oldest technology discussed in this booklit has
been supported in some browsers for the past 12 years as it was first supported by
Microsoft’s Internet Explorer version 6. Rarely does anyone have anything nice to say
about IE 6, but in terms of its support of SVG it was ahead of its time.

SVG is an XML markup language that is very similar to HTML, and will probably be
pretty easy for those of you who are experienced with HTML. SVG basically does for
graphics what HTML did for text. SVG is lightweight and flexible, and can scale to any
size with the same lightweight file.

Although there may seem to be a lot of overlap between these two languages, you will
quickly see where each technology shines. It°s clear why the HTML5 family encom-
passes both of these powerhouse visual tools.
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Draw Shapes on Your HTML5
<canvas> Tag

Flash became insanely popular because of the flexibility it brought to the browser.
With Flash the Web was free from decorating DOM elements and became a platform
for real drawing and animation. HTML5 brings this same type of flexibility and power
directly to the DOM with the HTML5  F D Q YtByVThis hack starts us off slow by
walking through the creation of basic shapes on a canvas.

The F D Q Yta&y¥rbvides you with a blank slate to create your imagery. In order to
do this you first need to create a F D Q YtBy\nl the DOM, and then identify the
context. The F D Q Ythy\écreated as a DOM element:

FDQYIDG/P\&DQYDLMNVGWK KHLIJKW ! FDQYDV!

Thisbasic F D Q Yt Will be presented as a 200 O 200-px empty block on the page.
To add to it, we need to identify the context:

YDB\&DQY M\RF X PHAW( O HP H QPW &N (BY D V
YDB\&W[P\&DQYBW&RQWH[W

Notice that we identify the G context which may seem to imply that there would

also be a G context, but don°t be fooled: u3d¥ isn°t really addressed by the F D Q
Y D YAd; it has only an x- and y-axis. Now that we have the context identified, we have

a host of APIs at our fingertips.

Drawingtoa F D Q Yt&y¥hll aboutthe G context and finding the appropriate
coordinates on the grid. Generally, one pixel on the screen correlates to one point in
the canvas (this value can vary when you zoom in or out on a small screen such as on
a mobile browser, or when your element is resized with CSS). The key point on our
grid is (0,0) or the origin, which is the top-lefthand corner of our canvas. Our canvas
is 200 O 200, which means it contains 200 points on the x-axis and 200 points on the
y-axis. Figure 4-1 shows how our canvas would appear with grid lines on the x- and y-
axes over 10 points.
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Figure 4-1.
The 200 O 200 <canvas> tag with grid markers every tenth point on both the x- and y-axes

Drawing Rectangles

Wer°ll start with one of the simplest shapes: the rectangle. These are easy to draw into
the contextofour F D Q YtayMhe G context gives us access to the API to draw
three basic types of rectangles:

ILOOSHFW
Draws a rectangle with a solid color fill

VWURNHSHFW
Draws a rectangle that has a border but no fill

FOHDUSHFW
Clears a rectangle-shaped transparency that removes any imagery or fills in the
defined area

Taking our sample canvas from before, let°s combine these three shapes onto our
FDQ YiayV!

YDB\&DQY MR FXPHQW OHPHQPN&D QY DV
YDB\&W[P\&DQYBW&R QWH [W
P\&WWURNH5HFW

P\&W[OHDUS5HFW

The preceding code laid on top of our F D Q Ytay\bbks like Figure 4-2.
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Figure 4-2.
The 200 O 200 canvas demonstrating the different rectangle APIs in the <canvas> tag

Each of the three APIs follows the same pattern. They are passed four parameters:
the x and y coordinates, along with the width and height of the rectangle.

Drawing Paths

Rectangles are just the tip of the iceberg when it comes to drawing on a canvas. Most
imagery is produced by combining a series of lines. Like all methods in the FDQ
Y D YA, these drawing APIs are available on the G context. Paths require a few
steps to start and complete a drawing. To start a drawing (a single path or series of
paths), we use this method:

P\&RQWEH{W Q3D WK

This method takes no arguments; it simply initiates a drawing. Once the path has
begun, we need to determine where we are going to start and end the path. To start

the path, we will use the P RY hhéthdd. This is similar to determining where you
would move your pencil on a piece of drawing paper. Think of it as picking up a pencil

and putting it down directly on your starting point. From there, we willuse the OLQH
7 Rethod to determine where our line will end. Here is the first line of our grid:

P\&RQWH{W Q3D WK
P\&R Q WPHR[YWH 7 R
P\&R QWH[WH 7R
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At this point our canvas will still be blank, as we have not yet closed our path. To close
the path we use the following method:

P\&R Q WFH[RW H 3D W K

Now we have one line on our canvas. To create our grid, we want to draw multiple lines
within our path. To accomplish this, we will begin the path, and then create a series of

PRY HndRO L Q Irhettdds. Once we have all our grid lines, we will write them to
the canvas with our V W U iRelthddi. Our code will look something like this:

YDB\&DQY B\R F X PHOM(OHP H QPW & (BY D V
YDP\&RQW H{VEDQYBW &R QWH [W
YDBW[ P\&RQWHI[W

P\&RQWEHHW Q3DWK
IR W L L »

P\&R QWPHRIYWH 7R
P\&R QWOH[@H 7 RL
L

IR W L L »

P\ &R Q WPHRIYWHLZ R
P\&R Q WOH[@HL7 R
L

P\&R Q WHA WR N H

Paths have a number of different JavaScript APIs that create different line effects. In
many cases we may have a few lines that we want to connect and consequently fill the
area. To accomplish this we can simply call the following method:

P\&RQWHQW

Smile, the Canvas Loves You!

We can get pretty far with straight lines in our drawings, but we can use the canvas to
draw arcs as well. Remember, the F D Q Yt&yWill always be a square, but we can
draw any shape inside the square. To draw an arc on the canvas, call the following
method off the canvas context:

DUF [ \ UDGLXVY VWDUWS$QJIJOH HQG$QJOH DQWLFORFNZL\
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As illustrated in the preceding code, a number of arguments are passed intothe D U F
method. The first two are the coordinates for the arc®s center, followed by the arc

U D G.lobeW W D U W&ahdH Q 8 $ @adfdters declare the start and end points

of the arc in radians, which are measured from the x-axis. The final optional D QW L
F O R F Npararvetdr, when set to W U, Mr&dvs the arc in a counterclockwise direc-

tion. The defaultis | D O,Wlhich would draw the arc in a clockwise direction.

Looking back atthe U D G &rguMent, we want to make a special note. In CSS, we are
comfortable with declaring values in degrees, but in this case the arc radius is meas-
ured in radians. It°s quite common to see an inline conversion from radians to degrees
using the JavaScript math equation for pi:

P\5D G LD Q@W WK GHJUHHYV

Let°s put this to good use by creating something recognizable on the FDQYiayV!
When | think of circles | think of two things: smiley faces and bombs. To keep the
violence level down, we’ll work on the smiley face in this chapter. Using a similar 200
0200 F D Q Y& \étks center our outer circle directly in the middle of our tag, and
then draw our head:

VPLOHEMJLQ3DWK
VPLOHBWH 0 D W3K

We now have a canvas with a circle on it, as shown in Figure 4-3.

Figure 4-3.
The <canvas> tag with a circle centered on the element
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This isn°t very exciting. So next we will add the mouth. For this we will use the PR Y H
7 Rhethod, and then draw a half circle (notice thatthe U D G WwiXBé 3 ,instead of
3, asitwas for the full circle):

VPLOHRRNH7R
VPLOHRWH 0 D WBK ORXWK

The last two components are the eyes. Since we want our eyes to be solid fills, we need
to make separate strokes for each of them so that we can apply the fill. The first step
to accomplish this is to close the current stroke. We will then start a new stroke, move
to a new start point, draw a new circle, and call our | L Op@ameter for each eye:

VPLOHEWU RN H

VPLOHBRMILQ3DWK

VPLOHRRNH7R

VPLOHBWH 0 D V8K IHIW H\H
VPLOHEWP

Let°s put all this code together, and see our masterpiece:

YDB\6PLOBRFXPHOMOHPHQWEALG H
YDVPLOH&MABP L OHHW & R Q WaH [W

VPLOHEMJILQ3DWK

VPLOHRWH 0 D WBK KHDG
VPLOHRRNMH7R
VPLOHBRWH 0 D W3K ORXWK

VPLOHWPRNH

VPLOHEMJILQ3DWK

VPLOHRRNH7R

VPLOHRWH 0 D WBK /HIW H\H
VPLOHEWP

VPLOHEMJILQ3DWK

VPLOHRRNH7R

VPLOHRBRWH 0D WK 5LJKW H\H
VPLOHKLWW

Our canvas now holds all three strokes to form the face, as shown in Figure 4-4.
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Figure 4-4.
The 200 O 200 <canvas> tag with the smiley face

Advanced Drawing

We°ve plowed right through lines and arcs, but many illustrations call for lines that
can’t be accomplished by either of these shapes. The Canvas specification includes
two additional tools for creating custom shapes:

TXDGUDWLFESUYFB7AR \
EHJLHU&XBSHFES \FS [FS \[ \

Each of these methods has control points and an ending x,y point. The control points
determine the curvature of the path. The E H]L H U & XnethbtHhada second con-
trol point for an uneven curvature. Additional information about the implementation

of each method is available in the W3C spec.

Apply Styles to Your Canvas Elements

We don°t live in a black-and-white Web, which makes it essential to be able to apply
colors and styles to your F D Q YtBy\élements. Style your canvas elements with
this familiar CSS syntax.

If you need to catch up on how to create shapes, strokes, or fillsonyour F D Q
Y D Yad, read Hack #37 .
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Shapes and strokes have little effect on our applications if we can®t apply color and
styles to them. The specification for canvas styles borrows heavily from CSS, so a lot
of the syntax should be familiar to you.

Color

Canvas elements can be colored with any CSS color value style, and they even support
transparency with RGBA and HSPA colors. Also, canvas strokes and shapes have a
default color value of black.

Let°s look at a code example for drawing a grid of lines across a 200 0 200 FDQ
Y D Ya4:

YDB\&D QY B\R F X PHOM(O H P H QAW & (GY D V
YDB\&RQWHIVEDQYBW&RQWH[W
P\&RQWEH{W. Q3D WK
IRW L L A

P\&R QWPHRWWH 7R

P\&R QWH[@H 7 RL

L

IRW L L A
P\&R Q WPHRIYWHL7 R
P\ &R Q WOH[@HL7 R
L

P\&RQWHWWRNH

This example draws vertical lines every 10 points, and then loops around again to draw
horizontal lines every 10 points. As stated previously, the default color for each line is

black. To give the look of graph paper we want to make the lines a light blue color. We
can accomplish this by adding a single line of code:

P\&RQWH[W VWURNHG6W\OH & (

Since the whole grid is accomplished through one stroke, we only need to declare the
style once. To add a bit of depth to our grid we will make the horizontal lines slightly
darker than the vertical lines. Since we are going to style the lines in two different ways,
we need to add a few lines of JavaScript to our code to separate our illustration into
two different strokes. To accomplish this, we will end the stroke after the first | R ldop
and then start a new stroke for the second | R Idop:

YDB\&DQY MR FXPHOM OHPHQWad @Y DV
YDB\&RQWHIVEDQYBW&RQWH[W
P\&RQWHYWRNH6W\OH
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P\&RQWEH{W. Q 3D WK

IRW L L~
P\&R QWPHRWWH 7R
P\&R QWH[@H 7 RL
L

P\&RQWHNWRNH
P\&RQWEHW Q3D WK
P\&RQWHNWRNH6WVVOH S

IRW L L~
P\&R Q WPHR[YWHL7 R
P\&R Q WOH[@HL7 R
L

As soon as we started the second stroke with the E H J L Q 31&@hdd Kve set a new,
darker stroke style for the horizontal lines.

There are two different methods for adding color to your shapes. VW UR N H6W\OH
plies to lines and the outline of shapes, and | L O O 6 \Appl@dto shapes or strokes

that have a fill applied to them. It°s important to note that once you set a stroke or fill

style, the setting will persist in the context until it is changed back to the original value,

or until it is set to a new value.

Gradients

Just as with other HTML5 elements, adding gradients can provide for deep visual
depth, and can be quite useful. Let°s take a look at our example of a simple black-and-
white smiley face, before applying a few gradients to spice it up:

YDP\6PLOBRFXPHW(OHPHQWGEALGH
YDVPLOH&PAGPLOHW &R QWH [W

VPLOHEMJLQ3DWK

VPLOHBWH 0 D WBK KHDG
VPLOHRRNYMH7R
VPLOHRWH 0 D WBK ORXWK

VPLOHYWURNH
VPLOHEMJLQ3DWK

VPLOHRRNMH7R
VPLOHRWH 0 D W3K /HIW H\H
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VPLOHKWI[O

VPLOHEMJILQ3DWK
VPLOHRRNH7R

VPLOHBWH 0D WK 5LIJKW H\H
VPLOHEWP

The preceding code provides us with the basic smiley face shown in  Figure 4-5.

Figure 4-5.
The <canvas> tag with the smiley face illustration

As every child who wasn°t raised by wolves knows, smiley faces are supposed to be
yellow. Let°’s redraw our smiley face with a yellow background:

YDB\6PLOBRFXPHOMOHPHQWEALG H
YDVPLOHG&MBPLOHHW & R Q WeH [W

VPLOHEMJLQ3DWK

VPLOHBLDP6W\OH) (
VPLOHBWH 0 D V8K KHDG

VPLOHYWURNH
VPLOHKWI[O
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VPLOHERMJILQ3DWK
VPLOHRRNYH7R
VPLOHRWH 0 D WBK
VPLOHYWURNH

VPLOHEMJILQ3DWK
VPLOHKB\WPO6W\OHD DFN
VPLOHRRNH7R
VPLOHRWH 0 D WK
VPLOHB\WPO

VPLOHEMJILQ3DWK
VPLOHRRNH7R
VPLOHRWH 0 D WaK
VPLOHKE\WPO

ORXWK

/HIW H\H

5LIJKW H\H

This gives us a more iconic version of our smiley face, as shown in Figure 4-6.

Figure 4-6.
The same canvas smiley face with a yellow fill on the head circle

In order to accommodate the introduction of color, we had to make a few changes to
our code. First, we extracted the mouth from the same stroke that made the head so
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that the fill would not overwrite the line used for the mouth. Then we added a fill
method to the end of the head circle to color it yellow. The last change we made was
to reset the fill color back to black for the eyes. Again, once we set the style, we needed
to reset it to black to return to the default value.

Now, to prove that we have some artistic talent, we will change our yellow color to a
yellow gradient. We can apply two types of gradients:

FUHDWH/LQHDY*UDGLHQW
FUHDWH5DGLDP*UNGLHQW

The FUHD W H/L Q H DrikthddDs(@dssddXdlt different arguments: the start
point( [ \)andthe endpoint( [ \) of the gradient.

The FUHD W H 5 D G L Drexfidd iDgassdd §k\Afguments. The first three define
an inner circle with coordinates ( [ '\ ) and one radius ( U) and an outer circle with
coordinates and a second radius.

Our example will use a radial gradient to give our smiley face three-dimensional depth.
First we will set our gradient to a variable, and then we will add a series of color stops
to the gradient. In our code example, we°ll replace the | L O O 6 With@ud gradient:

YDB\6PLOBRFXPHWM(OHPHQWEAILG H
YDVPLOH&PAGPLOHW &R QWH [W

YDUDGJUN®LOHBRWHDWHS5DGLDO*UDGLHQW
UDGJWDB&E&RORUBWRED

UDGJ DB &R O R U 6WIED

VPLOHEMJILQ3DWK

VPLOHRLWOG6W\OBGJUDG
VPLOHRWH 0 D W3K KHDG

VPLOHYWURNH
VPLOHKWIO

VPLOHERMJILQ3DWK

VPLOHRRNH7R

VPLOHBRWH 0 D W3K ORXWK
VPLOHYWUURNH

VPLOHEMJILQ3DWK
VPLOHRWPOE6W\OCEHODFN
VPLOHRRNMH7R

VPLOHBRWH 0 D WsK /HIW H\H
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VPLOHKWI[O

VPLOHEMJILQ3DWK

VPLOHRRNH7R

VPLOHBWH 0D WK 5LIJKW H\H
VPLOHEWP

We have simply replaced our fill color with the gradient as afill. This gives us the added
depth we want to make our smiley face stick out from the crowd (see  Figure 4-7).

Figure 4-7.
The smiley face canvas drawing with a gradient in place of a solid fill color

Additional Styles

You can accomplish a transparency effect with a color of your choosing, or you can
apply the transparency globally to a stroke. To adjust the transparency level, use the
JOREDOBh&@K D

JOREDO$OSKD

Unlike the color styles, the J O R E D Obe&@iKrily applies to the current stroke.
Once a new stroke is started, the J O R E D O1$eth&iKeBets to
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Because they play such a large role in illustrations, lines are given additional control

values in your F D Q YtByVYou can set the following values for a stroke on your
FDQ YiayV !

OLQH:LGWK

A numerical value that represents the width in points

OLQH&DS
The shape of the end of a line, which can be declared as butt, round, or square

OLQH-RLQ
The shape of a line joint, which can be declared as round, bevel, or miter

PLWHU/LPLW

Determines how far the outside connection point can be placed from the inside
connection point, whenthe O L Q H 4fRd.of P L Wdtdlected

Patterns and shadows can also be applied to canvas elements, and they follow similar
syntax to CSS implementations. For details on these features and more, see the W3C
specification onthe F D Q Yt&yV !

Style Canvas Elements with Image Files

Shapesina F D Q Yt&yWdve some of the same controls as other page elements.
In this hack, you°ll learn how to take your canvas illustrations one step further by uti-
lizing images as fills.

The Canvas specification gives you a lot of flexibility to create your HTML5 illustra-
tions. Other hacks have covered basic shapes, colors, gradients, and other styles, so
this hack will focus on importing another object for use on your canvas element.

The Basic Fill

For details on fills and other styles, see Hack #38 .

To illustrate the use of an image as a fill, we°ll start by looking at a smiley face example
with a basic yellow color fill for the head (see Figure 4-8).
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Figure 4-8.
The 200 O 200 <canvas> tag with a drawing of a smiley face

We set the background color by adding a color fill to the circle that makes up the head.
Once the stroke is started, it°s a simple line of code:

VPLOHEWPO6W\OH) (

Our end result will have a simple image used as a repeating background (see
Figure 4-9).

Figure 4-9.
The 200 O 200 <canvas> tag with a drawing of a smiley face and a repeating heart background
image
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To change that solid color to an image, we will use a very similar API:
VPLOHEWPO6W\OHBBDWWHUQ

You can see in the preceding code that we are using the same API for an image back-
ground as we are for a fill color (similar to the background attribute in a CSS decla-
ration). However, a bit of additional overhead is required when using an image.

Using an Image as a Fill

In JavaScript, to use an image you first must have a reference to it. In our case, we will
start by creating the image dynamically, and then setting its V' UaKribute:

YDUPJ QHZPDJH
LP¥UF DVVHWYVY LPJ KHDUW SQJ

The image we are using is the small icon-size image shown in Figure 4-10.

Figure 4-10.
The small image used as a repeating background

That was easy enough; we now have a variable called L Ptlat references our image
file. The second step is to set that image as a pattern to be utilized bythe FDQYDV!
tag:

YDB\3DWW HUPQ O HEWH D W H 3 D WINHHE® D W
VPLOHRWPOB6W\OHBDWWHUQ

To accomplish this, we used a canvas method called FU H D W H 3 Dn&/rédditdd Q

two parameters: the first is the reference to the image file, and the second is our

'2 0V W Uepd@tidn. Similar to a CSS implementation, we can setthe '20VWULQJ
repetitionto U H S HWDHAS H DWH § H DMQ R U H.S IHolyaNe is specified, it
defaultsto UHSHD W

Now let’s put all of this together and see what it looks like. Here is a view of the code
used to generate our smiley face with the image as a background:

YDBP\6PLOHBRFXPHW(OHPHQWEAIL.GH
YDVPLOH&RAGPLOHW&RQWEH [W

FUHDWH QHZ LPDJH REMHFW WR XVH DV SDWWHUQ
YDUPJ QHZPDJH
LP¥UF DVVHWYV LPJ KHDUW SQJ

FUHDWH SDWWHUQ
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YDP\3DWWHWPQOHRWHDWH 3 D®WWHHE® D W
VPLOHKWOE6W\BHWBDWWHUQ

VPLOHBWH 0 D WBK
VPLOHEWUYRNH
VPLOHEWP

VPLOHEMJILQ3DWK
VPLOHRRNH7R
VPLOHRWH 0D WK
VPLOH&WURNH
VPLOHEMJILQ3DWK
VPLOHKB\WPO6W\OHD DFN
VPLOHRRNH7R
VPLOHRBRWH 0 D WBK
VPLOHB\WPO

VPLOHEMJILQ3DWK
VPLOHRRNH7R
VPLOHRBRWH 0D WK
VPLOHKB\WPO

KHDG

ORXWK

/HIW H\H

5LJKW H\H

If we were to run this code, we would probably be disappointed with the results. In
most cases, our smiley face would look like Figure 4-11

Figure 4-11.
The smiley face canvas rendering with the background image set as in the previous code sample
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Can you identify the problem? Think about the load time. The canvas is taking ad-
vantage of real-time data. In the preceding sample, we created the image and then
set it as a background immediately. Since the pattern failed, the canvas fill reverted
back to its default state of black for the fill color. The problem has to do with the
availability of the image data, which in our case hasn°t been loaded yet.

To solve this problem we will add a few lines of JavaScript that wait for the image to
load before we execute the necessary canvas code. Browsers have supported the
image R Q O B/&Gor years. In this example we°ll use the image R Q O &éntGo
know when we have the necessary data loaded:

YDP\6PLOBRFXPHW(OHPHQWEALGH
YDVPLOH&PABPLOHW&RQWH[W

FUHDWH QHZ LPDJH REMHFW WR XVH DV SDWWHUQ
YDUPJ QHZPDJH

LP¥UF DVVHWV LPJ KHDUW SQJ

LPRQORDBQFWLRQ

FUHDWH SDWWHUQ
YDB\3DWW HUWPQ O HRWH D W H 3 D WINHB® D W
VPLOHRWPO6W\OHBDWWHUQ

VPLOHRBRWH 0D WBK KHDG
VPLOH&WURNH

VPLOHBWP

VPLOHEMJILQ3DWK

VPLOHRBRRNH7R

VPLOHRBRWH 0D WBK ORXWK
VPLOH&WURNH

VPLOHERMJILQ3DWK
VPLOHRWOE6W\CEHODFEN
VPLOHRRNH7R

VPLOHBRWH 0 D WsK /HIW H\H
VPLOHKWI[O

VPLOHEMJILQ3DWK

VPLOHRRNH7R

VPLOHRWH 0D WBK 5LJKW H\H
VPLOHE\WP
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Now we°re sure that our image data has loaded, and the F D Q Yt&y\édn take full
advantage of the image for use in its pattern background.

Easy Image Data

Adding image R Q OsRulduad whole segments of code can sometimes be cumber-
some. A nice shortcut available in HTML5 browsers is the use of inline image data. We
can easily remove the R Q O &dnt@om the preceding example and simply reference
the image data. Since the image data was loaded when the page was loaded, there is
no need to wait for the R Q O &vdntGo fire before we attempt to use the image. Our
new code would look like this:
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YDB\6PLOBRFXPHOVWOHPHQWEALG H
YDVPLOH&MBPLOHHW & R Q WeH [W

FUHDWH QHZ LPDJH REMHFW WR XVH DV SDWWHUQ

YDUPJ QHZPDJIH

LPJVUF GDWD LPDJH SQJ EDVH L9%257Z . LPDJH GDWD

FUHDWH SDWWHUQ

'Y %14 J PFYTJ$$$$$68925. &<,

YDB\3SIDWWHWPQOHRUWHDWH3IDWWHHRHDW

VPLOHRWPOB6W\OHBDWWHUQ

VPLOHRWH 0 D W3K
VPLOHYWPURNH
VPLOHKWI[O

VPLOHERMJILQ3DWK
VPLOHRRNH7R
VPLOHRWH 0 D W3K
VPLOHYWURNH

VPLOHEMJILQ3DWK
VPLOHKB\WPO6W\OHD DFN
VPLOHRRNH7R
VPLOHRWH 0D WK
VPLOHBWP

VPLOHEMJILQ3DWK
VPLOHRRNH7R
VPLOHRBRWH 0 D W8K
VPLOHKB\WPO

KHDG

ORXWK

/HIW H\H

5LJKW H\H
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It may not make sense to utilize the Base64 version of your image in all cases, since
it results in added weight in the initial page load, but sometimes it may be appropriate
in order to utilize and simplify your code. It°s a good practice to have multiple imple-
mentation methods to choose from.

Use the HTML5 <canvas> Tag to Create
High-Res, Retina-Display-Ready Media

When Apple first introduced the Retina display on the iPhone 4, parts of the Web
started to look pretty shabby. The display°s higher resolution made your quick-loading
pweb-ready¥s images look pixelated. In general, higher-resolution images mean longer
load times. This hack uses the HTML5 F D Q Y& Y6 brovide Retina-ready imagery
without the added weight.

There is a problem with our Retina screens. They look great (few people will debate
that), but the way in which they accomplish this has caused a lot of problems for web
developers. Apple first introduced the Retina display with the iPhone 4, in an attempt
to solve two problems: create a display in which the pixels were indistinguishable to
the naked eye, and not make iOS and Apple apps look like crap. To do this, Apple
marked the pixel density much higher than was necessary, and in fact gave the display
a density that was evenly divisible by the previous iPhone screen density. This enabled
Apple to update all the visual assets of the iOS SDK and the iOS operating system to
a higher resolution, and simply downsize it for older, less dense screens. For all the
other assets in the Apple apps, the company used a method called pixel doubling to
help the assets remain at the proper size.

Assets such as images and media on the Web fall prey to pixel doubling. This makes
our web pages look pixelated and jagged. The common solution to this problem is to

utilize images with twice the pixel resolution, which leaves us with images that are

larger and web pages that take significantly longer to load.

In Comes the <canvas> Tag

The F D Q Yt&y¥é b drawing space for vector illustrations. Sincethe  F D Q Yi&yV !
is created using a set of definitions, the size of the illustration is inconsequential to

the amount of data that is necessary to create it (unlike images that required the
transfer of additional data to accommodate more pixels). This being the case, we can
make our F D Q Yt&yWRétina-ready without any additional page weight.

Let°s start by loading a simple example of a smiley face drawn out on a 200 O 200-
point F D Q Ytay\Were is the code for creating our example:

YDB\6PLOBRFXPHOVWOHPHQWEALG H
YDVPLOHG&MBPLOHHW & R Q WeH [W
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VPLOHEMJLQ3DWK

VPLOHE\WWPO6W\OH) (
VPLOHBWH 0 D WBK

VPLOH&WURNH
VPLOHBWP

VPLOHEMJILQ3DWK
VPLOHRRNH7R
VPLOHRBRWH 0 D &K
VPLOHEWUYURNH

VPLOHEMJILQ3DWK
VPLOHRWOE6W\CEHODFEN
VPLOHRRNMH7R
VPLOHBRWH 0 D W3K
VPLOHKRWI[O

VPLOHEMJILQ3DWK
VPLOHRRNH7R
VPLOHRWH 0D WBK
VPLOHEB\WP

KHDG

ORXWK

/HIW H\H

5LIKW H\H

Our smiley face looks great on a standard display, but it°s pretty jagged on the Retina
display. Figure 4-12 shows how our canvas image looks on the iPhone 3Gs and the
iPhone 4.
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Figure 4-12.
The canvas image displayed on the iPhone 3GS (left), and on the iPhone 4 with a Retina display
(right)

In order to have the illustration be smooth for the Retina display, we need to counteract
the pixel doubling that is taking place. To accomplish this, we will add a few simple
lines of code to our JavaScript:

LIZLQGBHAYLFH3L[HO5DWLR
P\6PLO®HW$W W UZIEKWH
P\6PLOHW $W W UK IE XIWKHV
VPLOH&WDOH

We will insert this into our code right after we declare our context, but before we start
to apply our elements tothe F D Q Yt&yMr essence, we have detected when pixel
doubling is being applied (by checking the device pixel ratio) and then doubled the
sizeofour F D Q Ytdy M hese lines of code will result in the big, fat smiley face shown
in Figure 4-13.
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Figure 4-13.
The smiley face twice the size it was before, thanks to the new JavaScript code

Now we need to rescale our F D Q Yt&y\o!fit our original page space. In order to
have the page render all the pixels in half the size, we will set our canvas to 400 and
then use CSS to shrink it back down to 200 px. Let’s add this CSS to the top of our

page:

P\6PL*OH
KHLIJKWS]|
ZLGWK S|

With just a few lines of code we have essentially Retina-enabled our F D Q YtayV !
without having to increase the page weight significantly. Let°s go back to our iPhone
3GSEiPhone 4 comparison to see our results (see Figure 4-14).
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Figure 4-14.
The canvas image displayed on the iPhone 3GS (left), and on the iPhone 4 with a Retina display after
the addition of the new JavaScript code

We°ve improved the experience for our Retina-display users without affecting the rest
of our user base. You can apply this technique to any F D Q YtByMahether it is a
page illustration or a canvas element used as a CSS background image. The only time
you will not benefit from using this technique is when you import an image into your

F D Q Yt&y\that doesn°t support the Retina display®s higher resolution.

Accelerate Animation with
Canvas Drawings

Use of the F D Q Yt&y s bften one of the most efficient ways to create animations
in your web applications. This hack digs into the nitty-gritty of creating animations
while using the F D Q YtayV'!

Clean animation can make or break your web applications. Native applications on
desktop and mobile devices have raised users°® expectations: if your web application
fails to include clean, concise animations, users will often write it off as being a poorly
performing app.

Canvas animation can be a powerful tool for web animations. As more and more
browser makers enable the GPU for canvas animations, it becomes even more ben-
eficial to perform your animations with a canvas element.
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Write and Clean

Animationona F D Q Yt&g 4 feminiscent of early cartoon animations where each
frame is drawn out and then displayed in the correct order and at the determined
frame rate. Canvas animation basically consists of these three steps:

1. Draw on the canvas.
2. Erase what you just drew.

3. Repeat steps 1 and 2 until the animation is complete.

In JavaScript, when things need to be called over and over again we often use methods
suchas VHW 7 L Ruhtl RXHWV , Q WiblddiYolr @rawing methods. The problem
with each of these methods is they need to be set to a specific amount of time. If we
set that time to, say, 100 milliseconds, we would never be able to achieve a frame rate
higher than 10 frames per second.

A powerful new standard has been introduced to address this issue with the FDQ
YDVYay:the UHTXHVW$ QL P bdihadRVQtH WiDrRetthod, you are asking

the browser to render the next frame as soon as it is available for rendering, as op-

posed to attempting to render at a fixed interval. The goal of UHTXHVWS$QLPDW
) U DiRdf frames per second, but it doesn°t fail if it can°t render that quickly; it simply

renders as soon as it can. Note that this method isn°t limited to use in canvas anima-

tions; it°s available for any web drawing technology, including WebGL.

Smile, You re Being Animated!

Let°s take a good look at an example of a canvas animation. If you°ve worked your way
through the previous hacks in this chapter you have seen the smiley face examples.
Each example drew the smiley face on a 200 O 200 canvas element. For this illustration
we will draw it on a much larger canvas to give us room to move. Let°s start by dropping
our F D Q Yt&y\drto the page:

FDQYIDG/PRYH6PEZDBWK KHLIJKW ! FDQYDV!

Now that we have a big, fat, blank canvas, we will draw the smiley face on top of it. To
do this, we°ll pull in a few lines of JavaScript to build our page elements:
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YDBDQYDWGRFXPHOMOHPHQWYYHEGPLOH
YDVPLOH&MIQYIHW &R QWeH [W

VPLOHERMJILQ3DWK

VPLOHBWPOBW\OH) (
VPLOHBWH 0 D V8K KHDG

VPLOHEWUYRNH
VPLOHEWP

VPLOHERMJILQ3DWK

VPLOHRRNH7R

VPLOHRWH 0 D W3K ORXWK
VPLOHRWURNH

VPLOHEMJLQ3DWK
VPLOH&WPOBE6W\CHODFEN
VPLOH&SWR[YH7R

VPLOH&WIF 0 D WBK /HIW H\H
VPLOH&WDO

VPLOH&EMPLQ3IDWK
VPLOH&R[YH7R

VPLOH®W[F 0 D WBK 5LIKW H\H
VPLOH&W])O

Our code simply draws out this smiley face on the lefthand side of the FDQ YtayV'!
For illustration purposes, a 1 px border has been added to the F D Q Yt&y¥d that
we can see the boundaries (see Figure 4-15).

Going back to our three-step process, once we draw our illustration we need to erase
what we°ve drawn:

VPLOHR@®HDUSHFW VPLOH&W[ LV WKH G FRQWHI[W

For simplicity I°m erasing the whole canvas, but to optimize performance you should
focus on erasing what is changing for the next frame. In the preceding method | am
clearing the whole canvas by setting the F O H D U &obtdindées from the top-
lefthand corner of the canvas to the bottom-righthand corner. This erases a rectan-
gular shape the size of the canvas.

Our canvas should now be void of illustration, as shown in Figure 4-16.
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Figure 4-15.
The smiley face illustration on the lefthand side of an 800-point canvas

Figure 4-16.
The 800 O 200 <canvas> tag after the clearRect method has cleared the entire canvas context
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Now, for step 3 we will redraw our smiley face, but we will move it slightly to the right.
In order to do this, we will move the [ position of both our P R'Y Irhétds and our
element start position ( D UrFthis case).

To accomplish this, we will replace each number with a simple equation to generate
the proper x coordinate each time the element is drawing:

[ VWDUWLQJSRVLWLRQ
Our code will now look like this:

YDU
VPLOH&MPLQ3DWK

VPLOH&WPOBWI\OMH) (
VPLOH®WIF 0D WK KHDG

VPLOH&WURNH
VPLOH&WDO

VPLOH&MPLQ3DWK

VPLOH&WRIY H[7R

VPLOH®W[ 0 D WeK ORXWK
VPLOH&WURNH

VPLOH&MPLQ3DWK
VPLOH&WPOBW\OHDDFN

VPLOH&WRIY H[7R

VPLOH®WIF 0D WK /HIW H\H
VPLOH&W])O

VPLOH&MPLQ3DWK

VPLOH&RIY H[7R

VPLOH®WIF 0 D WaK 5LIKW H\H
VPLOH&W])O

For the preceding code [is setto , butin order to move the smiley face across the
screen we need to change the [ position. We°ll do this with a simple statement that
increases or decreases the [value appropriately (this will move it across the screen
and then back again).

There is one additional value we need to determine: the speed of the animation. If we
simply increment the value by 1, the smiley face will only move one pixel per iteration.

CHAPTER 4: HACKING YOUR GRAPHICS WITH CANVAS AND SVG 185



We want to put a little bit of pep in this animation, so we will create a new variable
called V S HdrddGet it to . When this number is added to the current [ position, it
will move the smiley face forward or back six pixels, thus increasing the speed. Let’s
look at the code:

YDVUSHHG S[ LW PRYHV RQ HDFK ORRS GHWHUPLQHV KRZ |
[ VSHHG

LI I A DV IDU DV ZH FDQ JR ZLWKRXW FXWWLQJ
VSHHGVSHHG GHWHUPLQHV LI LW PRYHV IRUZDUGV RU ED

Implementing requestAnimationFrame

As mentioned earlier, UHTXHV W $Q L P B ¥\W&vRs2gifiddlidA M the HTMLS
family. It°s so new that most browsers only support a prefixed version of it. In order to
utilize it in modern browsers, we need to do a quick check to see which version of the
method we need to use, and then build a reference to it.

We willusethe UHT XHV W $ Q L P DidtddR@ur BxBnpiElto iterate through

our animation. To accomplish this, we will use it to call the same G U Befhod cycli-

cally. Remember, the frame rate will be determinedby UHTXHVWS3$QLPRWLRQ)
it will call the G U mefhod as soon as the browser is ready to draw another screen.

Putting It All Together

The UHT XHV W $Q L P bdthadRs @ally DeRylde that holds this example to-
gether. To get everything working properly, we will set our variables at the top of our
page and then break our code into two methods. The first will determine the new [
value and then call the G U Dethod.

The G U Bethod will first clear the canvas from the previous frame and then draw
out the new frame. This method gets called over and over again. Our final code as-
sembles into this:

YDV

YDUSHHG S[ LW PRYHV RQ ORRS GHWHUPLQHV KRZ IDVW L
YDBDQYDWGRFXPHOMOHPHQWRYSHEGPLOH
YDVPLOH&MIQYIHW &R QWeH [W

IXQFWDR®QPDWH

UHT$QLP)UDRPHRR]5HTXHVWSQLP DWQRBHFENRPWS5HTXHVWS$Q
WLRQ)UDPH
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_ZLQGRVZ5HTXHVWS$QLP W DRBMHIRHVWS$SQLPDWLRQ)UDPH
UHT$QLP DUDLAHD W H

[ VSHHG

LI I A
VSHHGVSHHG VHH LI LW PRYHV IRUZDUGV RU EDFNZD!

GUDZ

IXQFWGRO 2*
VPLOH&WHDUSHFW
VPLOH&MPLQ3DWK

VPLOH&WPOBEW\OH) (
VPLOH®WIF 0 D WBK KHDG

VPLOH&WURNH
VPLOH&WDO

VPLOH&MPLQ3DWK

VPLOH&WRIY H[7R

VPLOH®W[ 0 D WeK ORXWK
VPLOH&WURNH

VPLOH&MPLQ3DWK
VPLOH&WJPOBW\OHDDFN

VPLOH&WRIY H[7R

VPLOH®WIF 0D WBK /HIW H\H
VPLOH&W)O

VPLOH&MPLQ3DWK
VPLOH&WRIY H[7R

VPLOH&®WIF 0 D W3K 5LJKW H\H
VPLOH&WDO

DQLPDWH
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Figure 4-17 shows a snapshot from our example. Our smiley face starts at the far-left
side of the canvas element, and then animates to the far-right side. It will then repeat
this step over and over again.

Figure 4-17.
A frame from the smiley face animation showing the smiley face moving from one side of the canvas
element to the other and back again

Build puNative¥s lllustrations with Scalable
Vector Graphics

Scalable Vector Graphics (SVG) is usually the most pfamiliar¥ graphics format in the
HTMLS5 family of technologies. This hack will quickly get you working with the SVG
format as though it were part of the DOM (hint: it really is part of the DOM!).

Scalable Vector Graphics is the W3C°s recommendation for web illustrations. Similar

to Flash, SVG is a markup language for describing two-dimensional vector graphics,

but it°s an open XML-based language as opposed to being proprietary. Think of SVG
as being the graphical equivalent to HTML, and like HTML, SVG works seamlessly with
other browser technologies such as JavaScript, CSS, and the DOM.

Why SVG?

Compared to all the other graphics and media-based technologies introduced in
HTML5, SVG has some major advantages. The primary advantage is the technology
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itself. Being an XML-based language, SVG doesn°t require an editing program like
Flash, Photoshop, or even Paint. You can create and edit SVG images with any simple
text editor, or with your favorite web editor. The S in SVG stands for Scalable, and
scalable it is! SVG is resolution-independent. Your SVG images can be zoomed in or
out, and even printed at any size, and they will still maintain their quality, which is the
primary benefit of the technology.

Being pure XML, SVG is natively searchable, indexable, and easily compressible. It°s
also quite natural to embed text within your SVG files and then style them with CSS.
It°s also easy to make SVG graphics compliant with the Americans with Disabilities
Act (ADA), by embedding descriptions of the images within the SVG file itself.

Creating Your SVG Image

In most cases SVG is managed in its own file. This is a text-based file ending with .svg.
You would then embed that file into the DOM in a manner similar to how you would
work with an image. In our example, we°ll start with a new SVG file named smiley.svg
and embed it into our sample page with the following code:

REMHFDMWWDPLOH\ WABH PDJH VYJ [PO

Technically, our SVG file is an object on the page, not an image, and therefore is em-
bedded with an object file. At this point we will see our object in the DOM, but it will
not display anything, as the SVG file is blank. But we will fix that.

Now, to really impress our friends and enemies we’ll build an SVG object that dem-
onstrates the cross-cultural symbol for love, peace, and hope: the smiley face.

Drawing with XML

Unlike a JPEG or PNG image, where the image is transmitted in Unicode, an SVG image
is drawn out by a series of rules that follow the XML schema. This tends to make the
images lightweight and ultra-scalable. In the preceding code example, we created an
R E M &lem®tthathasa G D MriDute pointing to an SVG file. This SVG file contains
a few lines of code that draw out our smiley face. Before we start, let°s see how our
end product will look (see Figure 4-18).

This cheeky smiley face is truly simple. The SVG file consists of only five elements,
and each element becomes a discrete DOM element once it°s imported into the page.
As DOM elements, they follow all the same rules and have access to the same APIs as
all other page elements. Let°s take a quick look at each element comprising our smiley
face:

FLUFBH F\ U ILOOHOORMAWURRKREDFEN
VWURNH ZLGWK
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Figure 4-18.
The smiley face SVG image represented in our sample web page template

This first element is the yellow circle that represents the head of the smiley face. As
you can glean from the preceding code, the elementis actuallya F L U Felentdnt that
has attributes representing the following:

F[F\
These are the [and \ positions of the circle as it relates to the SVG object in the
page.

This is the radius of the circle represented in points (a numeric value).

ILOO
This refers to how the inside of the object is painted. An element can be filled with
a color, a gradient, or a pattern (such as an imported image).

VWURNH
This represents the actual shape of the object or line (including the text). The
stroke can be colored with the same options as the fill.

190 HTML5 HACKS



VWURNH ZLGWK
This is only necessary when you have a stroke declared. As is obvious in the at-
tribute name, this declares the width of the stroke in points. The default is

The next two elements are the eyes of the smiley face. They contain many of the same
attributes as the previous circle. The two circles are identical to each other except for
the [ positions that draw them on different sides of the head.

FLUFPBH F\ U ILOCEODFN

FLUFBMH F\ U ILOOEODFN

The clip path may be an unexpected element for this illustration. Not to give away the
ending, but the final element will be another circle that represents the smiling mouth
in the illustration.

FOLS3D®W&®\&OLS
UHHW \ ZLGWK KHLJKW !
FOLS3DWK!

The clip path is a parent element to other SVG elements that have a clipping effect
instead of a painting effect. The clip path has a single attribute:

LG

The L Goks alot like a DOM L Gecause itis a DOM L (and it°s necessary in this
case for us to reference the clip path by another SVG element.

The clip path contains another element:
UH FW \ ZLGWK KHLJKW !

This is exactly what it looks like. You were already introduced to the F L U Feléenként;
well, this is a rectangle element. If the U H El&went wasn°t contained by a clip path,
it would draw a 600 O 100 rectangle on the SVG object.

FLUFBH F\ U ILOO RSDFLWWURRKGEBDFN
VWURNH ZLEWKS SDWK 0\&OLUS

This final object is the mouth. This circle has two new attributes that we want to
look at:

ILOO RSDFLW\

This is a value between and that declares how opaque our fill should be. Since
we want the circle to appear empty, we have it set to
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FOLS SDWK
This references the DOM L @r the clip path within our SGV file. When we refer-
ence the clip path, the shape gets applied to this element, in a manner that clips
off anything (fill or stroke) within the image.

We could have drawn a line for the mouth of the smiley face, but it would have been a
lot more work to draw out that shape in XML than it would be to just declare a whole
circle, and then clip half of it off.

When we take all those SVG elements and wrap theminan V'Y dab, we can see how
simple the code really is:

VYX¥HUVLRQ
EDVH3URIKOB

[POQWWWS ZZZ Z RUJ! VYJ

FLUFBH F\ U ILOOHOORMWURRKNEDEN
VWURNH ZLGWK

FLUFBMH F\ U ILOOEODFN

FLUFBH F\ U ILOOEODFN
FOLS3DW&K\&OLS

UHHW \ ZLGWK KHLJKW !
FOLS3DWK!

FLUFBMH F\ U ILOO RSDFLWWURRKNGEBDFN
VWURNH ZLGEWKS SDWK 0\&O0OLULS
VYJ!

These 11 lines of code are all we need to draw out our friendly smiley face. The code
is significantly lighter than a JPEG or even a GIF that would represent the same image.
Additionally, you inherit all the benefits of first-class DOM objects, as we previously
discussed.

Style SVG Elements with CSS

SVG has the same privileges as all other DOM elements, including the ability to be
styled with CSS. This hack demonstrates how easy it is to create elements with SVG,
and then turn them into illustrations with CSS.

The most powerful part of SVG is its standing in the DOM. SVG elements are first-class
elements in HTML5, and they have every privilege that other DOM elements have.
That being said, it°s simple to control the presentation of these elements with CSS.

For a refresher on how to implement SGV, see Hack #42 , which discusses how to
create SVG elements.
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SVG has the ability to control the presentation of its elements by setting attributes on

the elements themselves. Here are some of the more popular presentation attributes

in SVG:

AILOO
A VWURNH
AVWURNH ZLGWK
AILOO RSDFLW\
AKHLIJKW
AZLGWK

AL\

A F[F\
ARULHQWDWLRQ
A FRORU

A FXUVRU
AFOLS3DWK

Many times it makes sense to embed these attributes within the SVG itself where it
can be downloaded as one file. Other times it may be more flexible to create our base
SVG elements within the SVG file, and style them with a language we are very familiar

with: CSS.

Starting with SVG

To get started we will illustrate a simple smiley face with SVG elements. This is a basic

illustration that consists of five elements, and nine lines of code:

VYX¥HUVLRQ
EDVH3URIKOB

[POQ¥WWWS ZZZ Z RUJ! VYJ
FLUFBH F\ U ILOOHOORMWURRKNEDEN
VWURNH ZLGWK
FLUFBH F\ U ILOOEODFN
FLUFBH F\ U ILOOEODFN
FOLS3DW&®\&OLS

UHHW \ ZLGWK KHLJKW !

FOLS3DWK!

FLUFBMH F\ U ILOO RSDFLWWURRKGEBDFEN

VWURNH ZLGEWKS SDWK 0\&O0LUS
VYJ!
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This simple code snippet gets stored in a file called smiley.svg and embedded into our
page withan R E M Hdg s ¥ollows:

REMHFDMWWP LOH\Y WABHPDJH VYJ [PO

Once the object is on the page, we see the SVG image as it should appear (see
Figure 4-19).

Figure 4-19.
SVG representation of a smiley face

Stripping Away the Noise

In order to move our visual aspects of the illustration to CSS, we need to strip all the
visual aspects out of our SVG. We basically want to leave ourselves with some raw
shapes that we can manipulate. We will do this by removing most of the attributes
from the SVG file. The one attribute we will not remove is the circle radius, as there is
no CSS equivalent to this. Here is what our plain Jane SVG will look like:

VY¥HUVLRQ
EDVH3URIKOB
[POQ¥WWWS Z2ZZ Z RUJ! VYJ
FLUFOH FODVR/HDG !
FLUFOH FODVW\H OHIWMNH
FLUFOH FODVW\H ULJKWY\H
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FOLS3DW&K\&OLS

UHFRO D VVO L S %RUG W K KHLIJKW !
FOLS3DWK!
FLUFOH FODVRRXWK

| want to point out a few things about the preceding SVG code. First, note the UHF W
element with the class of F O L S Yefhfve inserteda Z L GamiKK H L DK W . At

the time of this writing, current implementations of clip boxes require some KHLJKW
and Z L GafttiButes set in the element to take effect. Second, | have addleda FODVV
attribute to each element and assigned at least one class name to each element.
Although | could have assigned all the CSS via pseudotags based on DOM position, |

prefer to use class names, as they°re more flexible if the DOM should change.

Since our elements have no look and feel to them, we end up with an SVG element
that looks like Figure 4-20 .

Figure 4-20.
Our SVG components as they appear unstyled

Our SVG elements have no visual characteristics or positioning, so we°re starting with

a series of circles stacked on top of the SVG object. Think of your SVG object as being

like an iframe (an HTML element that loads a new page inside your current page),
having its own separate DOM. As an aside, if you don°t wantto usean R E M HdgW !
to create your element on the page, you can use an iframe to create SVG elements on

the page as well.
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In the preceding example we have a few simple class names, suchas KH Bné H\.H
If we write CSS declarations based on these class names and put them in our master
stylesheet, they won°t actually affect our SVG elements, as the CSS will not cascade
down to the SVG elements. To resolve this issue we need to load our CSS in one of
three ways. The first way is with inline CSS where we put a V W \ &tithute on the
element itself and set our styles directly in the element:

FLUFB®DVRHDGU VW\OHOOHOORANURREEGDFN
VWURNH ZISGWK

The second way is by attaching a class name to the element (as we have) and then
referencing it in an embedded style block. It°s important to remember that the style
block needs to be directly in the SVG file, not in the page DOM:

FLUFB®DVIR/HDGU !

VW\IOH!
KHDGLOOHOORAWURNEBD FAW U RNIBWK [
VWIOH!

The third method, and our choice for this hack, is to attach a class name to the element
and then reference an external stylesheet. Again, it°s important to reference the style-
sheet from the SVG file and not from the HTML page file. There is also a bit of a twist
on this stylesheet. SVG is XML-based butitisn°t HTML, so our traditional link reference
will not work properly within the SVG file. For external CSS, the SVG specification
references an ancient specification on referencing a stylesheet within an XML docu-
ment. My only assumption was that this specification was part of the Dead Sea Scrolls
discovery or something. You can find the old specification at w3.org.

According to this specification, the stylesheet is loaded with a tag at the top of the
SVG file, like so:

"[PO VW\OHVKHHW W\SH WH[W FVV KUHI DVVHWYV FVV VY

This, of course, will have an K U Hhat will point to the location of your stylesheet on
the server, so yours may look different from this example.

Building the CSS

Now that our structure is in place, let°s dig into the CSS that we will use to return our
little smiley face to its full glory. We basically have two factors to deal with for each
element. The first is the visual attributes, and the second is the position. The visual
attributes are quite simple: you will see in our CSS that we have basically taken our
old inline attributes of stroke, fill, stroke size, and the like and set them in CSS. Here
is a sample from our CSS:

KHDG
ILOOHOORZ
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VWURKGEDFN
VWURNKBWE|

PRXWK
VWURKGEDFN
ILOBSDFLW\
VWURNKBWE|

That was simple enough. The second factor to address is positioning. In order to not
have all our elements stacked up on top of one another, we need to tell them where
to go. For this, we will pull out one of our new CSS3 attributes called W U D Q WHRIJ P

we will use to move our elements into place. Here is a sample of our CSS3 transforms
within our CSS:

H\H
WUDQVVWRWIPQVODBWH S|

ULJKWT\H
WUDQVVWRWIPQVODWH S|

The W U D Q \épdeifig$the W U D Q \(0Or&pdditidning) of each element from its

current position, which again is with the radius centered at (0,0) or the top-left corner
of the SVG element.

Each element has CSS specified to provide the visual attributes and the positioning.
When we put it all together, our CSS file contains the following declarations:

KHDG
ILOOHOORZ
VWURRNEDFN
VWURNB WK |
WUDQVWWIPQVODWH S|

H\H
ILOOEODFN
WUDQVVWRWIPQVODRWH S|

ULJKWAE\H
WUDQVVWRWIPQVODWH S|
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PRXWK
VWURRKEDFN
ILOBSDFLW\
VWURNBWE[
FOLSDWKUO 0\&OLS
W U D Q VVRWIPQ V G5D WH]

FOLS®R]
ZLGWK S|
KHLJKWS]

WUDQVVWRWPQVOBWH S|

For more information on how the clip path works, see Hack #42 where we clarify
how and why we use clip paths.

With this CSS, our finished product looks identical to the one we started with where

all our attributes were directly within the SVG elements.  Figure 4-21 shows our finished
product.
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Figure 4-21.
The SVG element using CSS for styling

Animate lllustrations with SVG

Easily turn your SVG illustrations into SVG animations by adding a few lines of HTML
or CSS. That°s right, no JavaScript is necessary for this easy animation.

Before HTML5, animation was cumbersome. It was never intended to be done on the
Web, which might be why developers worked so hard to make it happen. Before
HTMLS5, all animation had to be done with JavaScript. It took us back to the days of
stop-frame animation where we had to move the object being animated one frame at
a time. With JavaScript, we would slowly change the attribute we were trying to ani-
mate one or two pixels at a time. Whether it was height (to make a window slide open)
or position (to animate something across the screen), JavaScript would repetitively
alter the style attributes until the panimation¥: was complete. As you can imagine, it
wasn°t only code-heavy, but processor-heavy as well.

Along comes SVG, bringing with it some easy-to-perform, hardware-accelerated ani-
mations. In this hack we°ll look at two animation options in our SVG tool belt.
The SVG <animateMotion> Tag

SVG is completely XML-based. So it only makes sense that it has a tag for animation.
Let°s start with a simple box and bouncing ball. This requires only a few lines of SVG:
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Figure 4-22.
SVG elements without any animation

VYXYHUVLRQ
EDVH3URIKOB
[POQ¥WWWS ZzZZ Z RUJ! VYJ

UHHW \ ZLGWK KHLJKW ILOOSLQN
VWURRNEBDFAWURNH ZLGWK

FLUFBH F\ U ILOOEOXNWURBENEBDFN
VWURNH ZLGWK
VYJ!

From this code we end up with a rectangle with a circle inside it (see Figure 4-22).

In order to animate this ball moving from one side of the rectangle to the other, we will
add a new tag and nest it inside the F L U Fel@ndnt, as a child element (think of it as
a command associated with the F L U Felentdnt). Let°s look at our new SVG and then
we will walk through the details of the new tag:
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VYY¥HUVLRQ
EDVH3URIKOB
[POQ¥WWWS ZzZ Z RUJ! VYJ

UH FW \ ZLGWK KHLJKW ILOOSLQN
VWURBEBDFWWURNH ZLGWK

FLUFBH F\ U ILOCEOXNWURKNEBDFN
VWURNH ZLIGWK

DQLPDWHGRWIBRQ -+ =GXUV

UHSHDW &RXIHNLQUW H

FLUFOH!
VYJ!

Thisnew D Q L P D W H&yRIMWE R @animate the F L U Feléntént while all other
elements stay fixed. In this tag we are utilizing three attributes:

SDWK

The path is the hardest part of this tag. It appears to be a random list of numbers
and letters that somehow give us a perfect path from one end of the rectangle to
the other. This path is actually a wrap-up of our motion command. Breaking it
down, the Orepresents the command to pmove to% a new location, the is the
X,y start position, and +ells it to move horizontally. From there, is the distance
it should move measured in points, and the =command closes the path and tells
it to start back at the beginning. This notation is all part of the SMIL (Synchronized
Multimedia Integration Language) Specification, the details of which you can ac-
cess on the W3C website .

G Xduration)
This attribute defines how long it will take to complete a full path. Values are
represented in seconds with the format of V

UHSHDW&RXQW
This attribute defines how many times the path will prepeat¥. Don°t be fooled by
the word repeat; a value of will run the path only once, and a value of  will run

the path five times. In our case, we setitto L Q G H I L, &litWilHun until the
page is closed or the value is changed.

Our ball will now bounce back and forth within the rectangle. With SVG, animation is
at the root of the language. Just as any other component becomes a value in the DOM,
so does our D QL P D Wd, Bn@it can be accessed and altered with JavaScript.
Figure 4-23 shows a view of our end product.
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Figure 4-23.
SVG animating the ball back and forth inside the box with only one line of code

Flexibility in Structure

In our first example, we made the D Q L P D WAd. &cQlldl tag to the element that
was being animated. In many cases you may have a group of tags that you want to
animate. To address such situations we will pull out some code from a previous hack

of our smiley face created in SVG. If we want to animate this smiley face back and forth

on the screen, we certainly don°t want to have to animate each element separately.
This would be both time-consuming to code and intensive on our processor, as the

engine would be calculating each element separately. Let’s look at two different code
samples showing how to animate a group of SVG tags together.

Here is our first sample:

VYY¥HUVLRQ
EDVH3URIKOB

[POQ¥WWWS 72ZZ Z RUJ! VYJ
J!
FLUFBH F\ U ILOOHOORMWURRKNEDFEN
VWURNH ZLGWK
FLUFBH F\ U ILOOEODFN
FLUFBMH F\ U ILOOEODFN

FOLS3DW&®\&OLS
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UHHW \ ZLGWK KHLJKW !
FOLS3DWK!

FLUFBH F\ U ILOO RSDFLWWURKEBDFN
VWURNH ZLGWKS SDWK 0\&0LUS
DQLPDWHGRWIBRQ + =GXUV

UHSHDW &RXQWLOLWALPDWHORWLRQ!
J!
VYJ!

Here is our second sample:

VY¥HUVLRQ
EDVH3URIKOB

[POQ¥NWWS ZZZ Z RUJ! VYJ
DQLPDWHGRWIBRQ + =GXUV UHSHDW&RXIHNLOLWH
FLUFBH F\ U ILOOHOORMWURKGEBDFN
VWURNH ZLGWK
FLUFBH F\ U ILOOEODFN
FLUFBH F\ U ILOOEODFN
FOLS3D®WK\&OLS

UHFW  \ ZLGWK KHLJKW !

FOLS3DWK!

FLUFBH F\ U ILOO RSDFLWWURKEBDFN

VWURNH ZLGWKS SDWK 0\&0LUS
DQLPDWHORWLRQ!

VYJ!

In the first sample we had a parent element to our code, named J which is code for
pgroup¥s Once we group our code together, it°s treated as one element (on that level)
andour D QLPDW H @R $hplfRu@cbmes another child tag to the  Jelement
whose job is to animate the group of elements.

In the second sample, instead of introducing the new tag we simply use the DQLPD
W H 0 R Wdg R a!parent to enclose the tags that produce the smiley face. The

D QL P D W H pdredytagradnates the tags nested inside it as a group, and the
process is streamlined significantly as compared to animating each element
individually.

One Last Option

Don°t you just love SVG? Just like HTML, there is always more than one way to ac-
complish everything. This flexibility allows you to pick the method that works best in
your particular situation. With SVG animation, there is no shortage of options.
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Keeping in mind that SVG elements become DOM elements just like any other HTML

page elements, we can animate our SVG just as we would HTML, by using CSS. In

the preceding sample that introduced the  Jelement, we can removethe D QLPDWH
0 R W LteyQ@dmpletely, and set an L @n the Jelement. From here, we can use a

CSS3 transform to create the same animation. For more on applying CSS to SVG
elements, see Hack #43 .

Embed SVG Directly in Your HTML

You can embed SVG directly within your HTML file, negating the need for an exter-

nal .svg file. With HTMLS5, your SVG elements can live in the same DOM as your HTML,
and you°ll be removing some of the barriers of managing the two code bases

separately.

SVG is powerful and can be quite complex, creating limitless illustrations and anima-
tions with a simple XML-based language. But in some cases you may only have a
simple illustration that doesn®t require the rigor of an external file to manage the code.
Just as HTML5 provides the ability to inline images directly in your markup, SVG can
be embedded directly within your HTML as well.

Looking at the code that is involved, you can see that it°s exactly what you°d expect it
to be. We have our HTML page, and instead of using an R E M Hdg Walt points to
an external SVG file, we see the entire content of the previously external SVG file di-
rectly within our HTML. In our example, we will use our trusty old smiley face SVG
illustration embedded directly within our HTML:

GRFW\EBWPO
KWPO!

KHDG!
PHWIXD U VMW !

WLWEH!6DP SWIHWOH !
OLQMWUHDVVHWY FVV ERRWNAVOUM 'S AV HH W
OLQMUHDVVHWY FVV ERRWVW UD SUHOVERQWV K HHW V
KHDG!
ERG\!
GL¥FODV@DYEDU GLY!
K10\ ,QOLQH 69* 6DPSOH K !
GLY L@YJ:UDSBEBDVWRY
VYX¥HUVLRQ

EDVH3URIKOB

[POQ¥NWWS Z77ZZ Z RUJ! VYJ
FLUFBH F\ u ILOOHOORAMURKEDFN
VWURNH ZLGWK
FLUFBH F\ U ILOOEODFN
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FLUFBH F\ U ILOOEODFN
FOLS3DW&K\&OLS

UHHW \ ZLGWK KHLJKW !
FOLS3DWK!
FLUFBMH F\ U ILOO RSDFLWWURRKNGEBDFN

VWURNH ZLGEWKS SDWK 0\&OLUS
VYJ!
GLY!

ERG\!
KWPO!

In the preceding example, once the renderer sees the SVG declaration tag it switches
parsers from HTML to SVG. When the tag closes it goes back from SVG to HTML. Our
results look exactly as they did when the SVG was in an external file (see Figure 4-24).

Figure 4-24.
The SVG smiley face illustration where the SVG is inline with the HTML
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Why Inline?

Aside from the obvious pease of use¥s argument, there are additional benefits to
putting your SVG inline. Above all, inline SVG can be used as a performance enhance-
ment. In some scenarios, you may benefit from not having to load the external file (as
it will require an additional call to your server) and can put the SVG code directly in
the page. Keep in mind that this is not always a performance enhancement, especially
when you have a large amount of SVG code, which your browser may be able to load
in parallel with your elements to save time. In cases like ours, when your illustration
consists of only a few lines of code, it will generally be better in terms of performance
to inline it and remove the additional call.

An additional benefit of inline SVG can be for DOM reference. In general, your SVG file
is a separate DOM from your page when it°s loaded in an external SVG file (think of it
as an iframe, an HTML element that loads a separate page inside the element). That
being the case, any CSS that affects your SGV must be placed in or linked from your
SVG file, and therefore can®t be applied to the HTML or the page. JavaScript similarly
needs to access the SVG elements through the SVG object and falls prey to the same
limitations as accessing items in an iframe. Moving the SVG into the DOM directly
removes those barriers and allows you to truly treat your SVG elements just as any
other DOM element.

Let°s look at a quick and quirky example of how inline SVG is affected by CSS decla-
rations. In our example, we have a simple CSS declaration:

VW\IOH!
FLUFOH
VWURNHG

VWURNIBWKS |

VW\OH!

This style block is embedded directly into our HTML page, and in our page we have
two SVG smiley faces. The first face is loaded as an external SVG image ( Figure 4-25),
and the second is loaded as an inline SVG image (Figure 4-26).
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Figure 4-25.
An SVG smiley face, loaded as an external .svg file

Figure 4-26.
An SVG smiley face, loaded inline in the HTML document
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As you can see, the CSS applies to none of the circles within our embedded SVG and
to every circle within our inline SVG. Embedded SVG may not always be the best choice
for your documents, but it°s always nice to have options.
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5

User Interactions

It may seem like HTML5 has a lot to do with how things work under the covers. We
discussed a new way to draw, a new way to present imagery, a new way to perform
animation, new ways to store data, and new ways to talk to the server. This chapter
focuses on a different aspect of HTML5: the new way you interact with the page.

Drag-and-drop might not be a new idea. We°ve had drag-and-drop in apps for years,
where we as developers built some slick JavaScript engine that helped us drag things
from one spot on the page to another. Drag-and-drop was really an industry-changing

idea when it was introduced, but HTML5 has taken this capability one step further.

HTMLS5 drag-and-drop is not just about what you can drag around the page, although

it does that; it°s also about dragging things between your browser and your computer.

HTML5 drag-and-drop lets you bring data into a web app simply by dragging it. It also

lets you take data out with the same drag-and-drop interface you°ve grown used to

over the years. Drag-and-drop takes your web applications one step closer to being

integrated into your operating system.

Editable content takes data entry to a new level as well. In the past, we°ve been able
to edit data within a form field. HTMLS5 takes this capability to the next level by allowing
us to edit content in any element of the page, whether it is in a paragraph, a list of
items, or a page header. Editable content has the potential to bring new levels of cus-
tomization to our web applications. Imagine if you allowed your user to determine
what he named every selection in a drop-down menu, or if you could enable your users
to update any information that was presented to them right in the application, without
having to go to a separate form. The implications of these capabilities point to a much
richer, more interactive web application. Editable content doesn°t have to stop at a
single paragraph either: HTML5 allows you to make the entire page editable. Basically,
it can turn any browser into a WYSIWYG editor.

Every version of a browser seems to have fewer and fewer buttons on the screen to
interact with. | think this is a good trend. The fewer buttons there are on the page, the
less confusion there is for the user. HTMLS5 allows us to take full control of the buttons
that are left, namely, the history buttons. In one form or another, there will always be
a way to go backward and forward on the Weblafter all, hyperlinks are what make
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the World Wide Web the pweb¥. that it is today. With HTMLS5 history, you can make your
own history just within the page you are on. No longer do you need to rely on hash
map tricks. HTML5 also gives you full control of those buttons. As an application de-
veloper, you decide what happens when users click the history button while they are
on your page. It°s awesome. Now, let°s get started!

Make Any Content Draggable Within
Your Application

Just a few lines of code can turn any item on your page into a draggable item. HTML5
makes drag-and-drop a first-class citizen with easy implementation and brand-new
features that help you know exactly what°s going on with your web application.

Gone are the days of writing hundreds of lines of code to allow your users to drag an
item from one part of the page to another. HTML5 has capitalized on that idea and
brings us a modern version of that age-old interaction. With HTML5 the implemen-

tation is easy, and the data around it is rich. Let°s start by looking at how easy it is to
make any item on your page draggable:

GLYGP\'UDJJDEOHGWBPJD RB/QH H

WKLV LV FRQWHQW , ZDQW WR GUDJ DURXQG WKH VFUHHQ
GLY!

And there you have it! Didn°t | say it was easy?

OK, if that was all you needed to do with drag-and-drop, this hack would be finished
and the book would be much thinner. Keep reading, and you°ll see that this hack pro-
vides a ton of information that will make it easy for you to implement this feature in
your applications today.

Turning On the Drag

Drag-and-drop might not be that foreign to your users. Many browsers have drag-and-
drop turned on by default for certain page elementsimainly, anchor tags and image
tags. These two items have clear pointers to the assets they are associated with. The
anchor tag has an K U Hhdt can easily become a bookmark when dragged over the
bookmark bar, or a shortcut when dragged to your operating system. The shortcut
that is formed when you drag a link to the desktop may look something like Figure 5-1.
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Figure 5-1.
Shortcut formed when dragging a link to the desktop

Images have a similar behavior. Since an image tag is tied directly to a file, it can be
dragged as well. Keep in mind that not every image in a web application is an image
tag. Many images are embedded in CSS with background images, or are created
through SVG or canvas tags. This inherent G U D J J BxtEbQd-Hefers specifically to
an image tag.

Adding this behavior to any item is easy, as you can see in Figure 5-2. You simply add
the G U D J J BxtEb@éd+o your page element, and it suddenly has pdragability¥a!

Let°s take this capability to the next level and look at all the events that are published
when we grab onto that element. Then we’ll do something with those events. Let’s
start with some standard markup. We will have a few circles on the page that are
created by adding some fancy CSS to some G Is,Yand a pgarbage can¥s made out of
another fancy styled G L Nere°s the markup we are using:

GL¥ODVWRE

GL¥ODVWSDQ GUDI7®LN!
GLY!

GL¥ODVWRE

GL¥ODVWSDQ GUDJ,WHPV
GLGUDJIJDRAOEKHODVWHG GLY!
GLGUDJIJD WOEKHODVMIHHQGLY!
GLGUDJIJDWAKHODVEO XIH GLY'!
GLY!

GLY!
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Figure 5-2.
Copy of the image dragged to the desktop

It°s pretty simple, and when we add the CSS, we get what®s shown in Figure 5-3.

Figure 5-3.
Two draggable components and one target div
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At this point we can pick up the targets and drag them around the page, but as soon
as we drop them they skulk back to their original positions. Without any listeners to
catch what°®s going on, there isn°t much to hack about. Now let°s look at our events.

Listening for All Those Great Events

HTML5 really does take DOM (Document Object Model) events to the next level by
providing in-depth events on all interactions. Drag-and-drop alone has the following
events associated with it:

AGUDJVWDUW
AGUDJ
AGUDJHQWHU
AGUDJOHDYH
AGUDJRYHU

A GURS
AGUDJHQG

Let°s act on a few of these events by applying listeners. To accomplish this, we will add
afew lines of JavaScript to a script tag on our page. We°ll start by adding a few listeners
to the elements that will be draggable:

YDBLUFOHORFXPHXHW\6HOHFWRIDBIO@HPV GLY

IRWDU L FLUFOHWQ JW K
FLUFSL@D GG (YHQW/LYWBQHUYWD U W WDV H
FLUFSLBB GG (YHQW /LS WHOHMN® G'UDJIO VH

We started with a query selector that creates a collection of our circles, and then we
looped through each one to add two different listeners to them: the first listens for the

event that is published when we first start to drag the item, and the second listens for
the event when we stop dragging the item. Each listener will call its respective function:

IXQFW V@D U WHLY DLW
WKIMW\EHRUGHUS[ VROLG SLQN

IXQFWHRG ' UDYIH QW
WK LMW\ GH VSODORQH
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Here we have added a little bit of additional context to the elements while they are
being dragged, to emphasize which element is being moved. In this case, when we
start dragging our circle we change the border to a pink dotted line, and when we finish
draggingweadda GLV SOD\ Qe (GH.tdYmake it look like it vanished from
the DOM. Remember, these events are attached to the items that are being dragged.

We also have the additional page element, the garbage can, to deal with. We will set
up that G La¥ the drag target. Here is the JavaScript we°ll need for that:

YDGUDJ7DBRFXPHQHW\6HOHEBWRUL7DUJ
GUDJ7DGG (YHQW/LEWBHOHUMHUF WHR Q
WKIMW\ERUGHUS[ DDD GDVKHG

GUDJ7DOG(YHQW/LBWHOMHUDX QR FWHRQ
WKIMWW\ERUGHS[VROE®DFN

This interaction is fairly simple. We identify our element with a query selector, and
then we add two listeners to it. The first identifies what happens when we drag an item,
any item, over the element, and the second defines what happens when the event is
published that says the drag item is no longer over our element. All we are doing during
the period in between these events is changing the color and style of the border around
the outside of the G L Fhis gives the user a visual cue that she is dragging over the
element on the page. Remember, the page may contain other draggable items (such
as an image or link) that, when dragged over the garbage can, will activate the
G U D J HQANGHUD J Oddebtsy H

When we put this code together we have a few elements on the page that interact with
each other when we drag them. For example, we can drag any circle around the page,
and when it crosses over the garbage can the can changes its state; then when we
release the dragging element it disappears from the page (see Figure 5-4). We did all
that with just a few lines of code. Who doesn®t love HTML5!

Update the DOM with a Drag-and-Drop
Data Transfer Object

HTML5 drag-and-drop imparts a true relationship between the dragged item and the
drop zone. This hack shows you how to transfer data between the two using drag data,
and then updating the DOM from the information that is transferred.

As you might have guessed, HTML5 drag-and-drop provides a much richer interaction
than what was available in the past with just JavaScript. HTML5 publishes a slew of
DOM events telling us what is going on all along the way.
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Figure 5-4.
Page while draggable circle is dragged on top of our simple garbage can

Many times you drag an element because you want to move it to another place on the
page. This requires that your dragged item and your drop zone be able to communi-
cate the appropriate information. Luckily, HTML5 has an API for that!

For this hack we will start with four elements on the page: the drop zone (where we
want to drop the elements to), which is styled to look like my garbage can, and three
draggable items that are styled to look like colorful balls. Let°s look at the markup:

GL¥ODVWRE

GL¥ODVWSDQ GUDI7®LN!
GLY!

GL¥ODVWRE

GL¥ODVWSDQ GUDJ,WHPV
GLGUDJIJDROKHODVWHG GLY!
GLGUDJIJD WOEKHODVMIHHQGLY!
GLGUDJIJDRAOKHODVEWO XIH GLY!
GLY!

GLY!

CHAPTER 5: USER INTERACTIONS 215



Note that our G s ¥yled as colorful balls all have the attribute of G U D J J EeEHO H
W U. Xhii$ enables them to be dragged around the page.

Events play a big part in this interaction (for more information on events that are
published while dragging and dropping, read pMake Any Content Draggable Within
Your Application¥s). To grab hold of the events that are being published while the ele-
ments are being dragged, we add a few listeners to the page:

IXQFW V@D U WHLY DLW
WKIMW\EHRUGHUS[ VROLG SLQN

IXQFWHRG ' UDYIH Q'W
WKIMW\ERUGHU

YDBLUFOHORFXPHXHW\6HOHFWRIBIOW®HPY GLY
IRUWDU L FLUFGHMW JW K

FLUFSL@P GG (YHQW/LEWHBQHUY WD U W WDV H
FLUFEL@PGG(YHQW/LEWHBQHM® G'UDIJOVH

This is a pretty simple script that adds listeners to the drag start and end of each
element. The V W D U Wihtdidd dhanges the border of the element while it is being
dragged, and the H Q G ' furdtidbn changes it back when it°s done.

Let’s keep going and add a few listeners to our garbage can G Libat we have desig-
nated as our drop zone:

YDGUDJ7DOBRFXPHXHW\6HOHEBWRW7DUJ
GUDJ7DG G (YHQW/LYWBQHUMHLE WHR Q
WKIMW\ERUGHUS] DDD GDVKHG

GUDJ7DOBG(YHQW/LBWBOMHUDX @ FWHRQ
WKIMW\ERUGHUS[ VROLG EODFEN

These two listeners are added to the drop zone. Again, they only change the appear-
ance of the items (no additional functionality has been added yet). The drop zone

changes during the drag-over (in this case, from a solid border to a dashed border),

and changes back when the item is no longer over it. When we put all this code together
we have a nice, pretty picture of a drag scenario (see Figure 5-5).
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Figure 5-5.
Single draggable div element being dragged over the drop zone

Incoming: Data Transfer Object

At this point, you may not be satisfied with this hack: you°ve probably figured out that
you can drag an item just fine, but this capability isn°t very impressive if you can°t drop
the item somewhere. We want the colorful ball G Is ¥ change position in the DOM
when they are dragged and dropped. For that to happen we need to have the dragging
item be able to pass information to the drop zone.

In comes the data transfer object. The HTML5 spec authors thought of everything,
even how to transfer data between a drag object and a drop zone. The data transfer
object holds the piece of data that is sent in a drag event. The G U D J J BldménhtH
listener sets the data transfer in the drag start event; the data is read in the drop event.
We make a simple call to set the data:

HGDWD 7 U DHWHIUR/ DP DG\D W D

This sets the object®s content to the MIME type and data payload passed as its argu-
ments. In our case, we want that data to be identifying information about the drag
element itself, so we can move it in the DOM when the actual drop happens. Let’s
revisit our code sample and see if we can plug this into our dragging event:

IXQFWVRD®UWHYBIQW
WKIMWN\ERUGHUS[ VROLG SLQN
HYHGWWD7UDKGHWHMWEB [ W KIFODVV1IDPH
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IXQFWHRG ' UDYJIH QW
W K LMW\ EHR U G H U

YDBLUFOHORFXPHXHW\6HOHFWRIBIOWHPV GLY
IRUWDU L FLUFQOQHMJIWK®

FLUFSL®DP GG (YHQW/LEYWBQHUYWD U W WDV H
FLUFSL@PGG(YHQW/LYWBQHM® G'UDIJOVH

All' we really did here was add a single line of code. We set the MIME type to text (since
we are passing a string), and then we have the item pass data about itselflin this
case, its class name. We will use the class name to identify the object in the DOM.

Publishing data isn°t very useful if there isn°t anything reading it. So our next step is

to move the content once the drop is performed. For this, we will set up a listener for

the drop event. This listener goes on the drop zone. We already havea G U D J Ha@dw H U
a G U D J OdddntYoiHour drop zone, but we need a listener to attach to the drop

event. Here is our additional code:

IXQFWGR® SHY\H QW

HYHSWHYHQW'HIDXOW
YDB\(OHPHQWFXPHXHWU\6HOHEWRWU, WHP V%
HYHGW®W D 7 U DIGIWA HDUW/ Bl [ W
WK LD/SSHQG &K(LIHP H QD V H

GUDJ7DOG(YHQW/LBWHIORHWUXD FWHR Q
HSUHYHQW'HIDXOW

GUDJ7DOBG(YHQW/LUWRESHIR S LWWO V H

You might have noticed that we handled two different listeners. First, we added a

G U D J Rs¥etdi whose only purpose is to prevent the default actonof GUDJRYHU
This is necessary to expose the drop event, which again is the only place you can have

access to your data transfer object that you published inyour GUDJV.WDUW
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The functionality is fairly simple. We use the class name we pulled from the data

transfer object to find our dragging element in the DOM. We thendoasimple DSSHQG
& K L0 (5t that element inside the drop zone. Once it°s in the drop zone, our CSS

kicks in to turn that colorful ball into a colorful flat line. After the drop, the drop zone

looks like Figure 5-6.

Figure 5-6.
Drop zone after one colorful ball element has been dropped into the drop zone

The Drop Zone Attribute

Here®s an additional tidbit about drag-and-drop. Although it can be a fun and intuitive
way for users to work with your application, many users may be accessing your site
in a different manner, such as via a screen reader. HTML5 has added an attribute that
will give some additional clarity to those users. The G U R S hiRikutd was added to
identify areas of the document where items can be dropped. This helps nontraditional
interfaces understand where things can be dropped on the page. Let°s update our
drop zone to take advantage of this:

GL¥ODVWRE

GL¥FODVWSDQ GUDGWDWRS]RQHUAHGLY!
GLY!
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Don°t get too excitediby no means does adding this attribute make this G Lavy
more of a drop zone than it already was. We still need our listeners for that. Rather,
this attribute provides additional information and makes our page that much more
accessible.

Drag Files In and Out of Your
Web Application

No longer are you constrained by the limits of your browser window. HTML5 drag-and-
drop can move files from the cloud to your computer, and files from your computer
to the cloudiall with just a few lines of JavaScript.

HTMLS5 has the power to process data right within the browser, without going to the
server. From text to images to video, HTML5 has the horsepower. Along with that,
HTMLS5 drag-and-drop gives us an easy interface for getting data into and out of the
browser. We simply grab the data from our operating system and drop it into our
browser. In this hack we will transfer files to the OS from our browser, and then back
into our browser from the OS. Let’s start by dragging data to our OS from the browser.

Bringing Files Home

Being able to drag content from the browser to our OS starts with a single element in
our app. Every file we want to bring down from the cloud needs to be tied to an element
in some form or another. For this hack we will start with three G Is ¥n our page, all
styled as colorful balls. Each element will be tied to a text file in the cloud. Let’s look
at our markup:

GL¥ODVWSDQ GUDJIWHPV&
GL¥ODVWHGGUDJJD RQEKH
GDWD GRZQORBH®XBOWLRQ RFWHW VWUHDP FRORUS5HG WI[W
WKLV LV WKH FRORU UHG
GLY!
GLFODVWMHH®UDJJD RQEKH
GDWD GRZQORBE®XBOWLRQ RFWHW VWUHDP FRORU*UHHQ W
KWW S FKDSWHU ER\RIJUHHQ F LR DVVHWYV WHVW W[W
GLY!
GL¥ODVWOXIBUDJIDBRMOWKEDWD GRZQ ORSIE®XBOWLRQ RF
WHW VWUHDP WHVW W[W KWWS WKHFVVQLQMD FRP JPDLO!
GLY!
GLY!

The markup is fairly simple, and when rendered in our browser it looks like Figure 5-7.
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Figure 5-7.
Three divs rendered as colorful balls, all tied to files in the cloud

Let°s dig into our attributes here a bit. The first attribute we have on each G Lisrthe
G UD JJ atibQ@ddset to W U. XHi$ is a foundational attribute for drag-and-drop
because it allows us to be able to pick the element out of the page and drag it around.
Some elements, such as images and K Ud{4dre draggable by default. In fact, if we
drag an image or an K U td the OS a file will appear. For an image it would copy the
image out of the cloud, and foran K U Kwould make a shortcut to the web page that
the link tag was pointing to. In our case, we are using G lIs,Yso the attribute is
necessary.

The second attribute we seeis GDW D G R Z Qdodr&xiCoKthe€2 attributes is
pointing to a URL of a file we want to pull down from the cloud. If you read some of the
earlier hacks in this book, you may recognize the pdata-¥% format as being a custom
data attribute. This is another HTML5 feature that allows us to add additional data to
any element within our DOM. In this case we are using it to store our URL. If you loaded
this page right now you would be able to drag these G Is ¥round the page, but if you
tried to drag them to the desktop nothing would happen. To make that data file transfer
take place, we need to add a few drag-and-drop listeners.

We will add a few lines of JavaScript to our page that adds listeners to each G L he
listeners will fire some simple functionality to help our drop know what to drop.
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IXQFWVR@® UWHYBD W
HYHGWWD 7UDGHWHDVRE QORD G 85/
WKLHWS$SWWUGBXWMDHGRZQORDGXUO

YDBLUFOHOVRFXPHXHW\6HOHFWRIDBIOWHPV GLY
IRUWDU L FLUFGQOHMW JW K

FLUFE@®UBGG(YHQW/LE¥WBOQHUY WD U W 'IWDBDIV H

Let°s walk through what is going on here. The listeners are attaching tothe G UD J
V W BuwritVThe G U D J VakéR idiMportant in this process because it is the only
point in a drag-and-drop when you can add data to the G D W D 7 U Dofgct/ (FdrlU
more about the data transfer object, see Hack #47 .) In this case, we attach a listener
that fires the V W D U ViuhttihJThis function has only one line of code in it that
pullsthe GDW D G R Z Qtth&fioreeddd €ement and adds it to an attribute of

the GDW D 7 U bbige? ddled 'R Z Q O R Did@implish this, we are using a
simple VH W ' efkda.

Once we have this value in place onthe G D W D 7 U Bof@cy, bkt HTML5-enabled
browser takes over. Let°s see what happens when we drag one of these elements out-
side our browser window now (see Figure 5-8).

Figure 5-8.
Dragging and dropping one of our divs after the dataTransfer object is updated by our listener
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Instead of getting a pnot allowed¥, symbol when we drag, we get a pointer symbol telling
us allis well in the drag-and-drop world. Even better, once we drop the element outside
the browser window, we see that text file from the cloud appear in our OS filesystem
(in this case, the desktop). It°s drag-and-drop magic!

Bringing Files Back to the Browser

Wow, now that we have the ability to bring files from the cloud to our OS, let°s use some
of that HTML5 power to bring into the browser the files we have saved locally. It°s
important to note that the next step isn°t actually transferring files to the cloud; that
would require a different hack. What we are doing here is bringing files from the OS
into the browser, so we can manipulate that data.

We-°ll start with a text file named coolKid.txt that resides on the desktop. In that text
file is a simple line that says, Weff really is a cool kid¥%s; at this point we want to put that
text inside a text area in our app so that we can work with the text in the browser. This
time around, the markup we will start with is very simple. It°s a text area:

GL¥ODVWRE
WH[WDUWHDKRZ'URWH[WDUHD!
GLY!

The only attribute on this text area is the L (&nd you guessed it, we will add listeners
to it. Let°s jump right into the JavaScript where we add the listeners:

YDVKRZ'URBSRRFXPHHW(OHPHOQW®RY,'® R S

VKRZ'WDRESG (YHQW /LS WBORHWKD FWHR Q
HSUHYHQW'HIDXOW

VKRZ'WDREG (YHQW /LS WRSHIWD G' DIW D V H

If we didn°t add JavaScript to this page and we dragged our text file over our text area,
the browser would treat the dragged file as a hyperlink and try to load it in the browser
window. In our case we would have left the app, and loaded up our line of text that
says, Weff really is a cool kid¥% (I°m Jeff, by the way, and | am a cool kid).

As you can see in the preceding code, we are adding two listeners to this element. The
firstis a G U D J RstehetJwhich exists for only one reason: to prevent the default
action from occurring. Without the listener, the drop event will never be fired. The next
listener calls out to a function that will handle bringing the data into our HTML5
application:
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YDUHDG'DWIQFWHRQ

HVWRS3URSDJDWIWRSY VRPH EURZVHUV IURP UHGLUHFW
HSUHYHQW'HIDXOW

YDULOHOLWEDWD7UDQW HW

LI ILOHORVUW WXUQ

YDULOHOLWHQGWWD7UDQW HW
L11LOHO IOV JIW Kr
YDULOHILOHOL®@®W
YDULOHUHD ®@HYYLOH5HDGHU
ILOHUHPGHIUW I REFXPHHW(OHPHQWRBY'G® RS

YDB\'DWDXQFWHREQOW
WKLPA7DLYDOXM KLWHVXOW

ILOHUHR@®WWRDGHRQDBWD

ILOHUHDGBG $VILH MW

This function s eems relatively complex compared to the one line of code that it took
to bring the file down to our desktop, so let’s walk through what is going on. The first
thing we have to do is to stop the browser from trying to load the file in the browser
window. We have two methods that we call for that, as some browsers require both:

HVWRS3URSDJDWIWRSY VRPH EURZVHUV IURP UHGLUHFW
HSUHYHQW'HIDXOW

Next we will build a pointer (we will use this reference a few times)ytoour GDWD7UDQV
| H bbject, which you will probably remember from when you brought the file down

to the OS. In this object should be an array called | L O lvMch will list all the files (yes,

we can have more than one) that are being dragged into this element:

YDULOHOLWEDWD7UDQW HW
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Not everything that is dragged and dropped in the window is a file, so the next step is
to check to see if we are uploading a file; if we are, the length of this array will be at
least 1. We will wrap the rest of our code in this L lcondition, because if there isn°t a
file in the drag, there is nothing else to do:

LI1LOHOIOWHQ JWK

For the next step we will invoke a method that will help us read the file and get the data
we want out of it. It°s called the ) L O H 5 HrbketBdd, lSo we will invoke it as a variable
named ILOHUHDGHU

YDULOHUHD ®H#HYLOH5HDGHU

The next few lines of code have to do with the file reader. The first thing we will do is
to build a reference to where we want the text to appearlin this case, our text areal
into the | L O H U Hdbj€stHThis will make it easy to reference later.

ILOHUHPGEHIW G RFXPHOWOHPHQW%®RY,'G RS

This is probably the trickiest part: we are going to set up a closure, which is basically

a partially executed function that we will use once the file is fully loaded in the browser.
This method takes another value we will add to the 1L O H U Hdbj&tHddlled UH
V X OWeVU H V Xvall&/will actually be the text from our file that we will pull on in
just a moment.

YDP\'DWDXQFWHREOMWKPA7TDYDOX M/ KLWHVXOW

The last two lines of code fire the closure called P \'D WhEhe O R D Ge(éptGnd
thenfirea U H D G $ Whéthbfi Wat has a reference to the actual file inside it:

ILOHUHR®®W]RDGRAQBWD

ILOHUHDGEBG $ VILHMWOL@W

The order of events here is very important. If you try to callthe U H D G $ ¥héthdd W
before the file is fully loaded in the browser, you will get a blank value.

When we put all of this together we get a result that looks like Figure 5-9.
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Figure 5-9.
Text area after the text file from the desktop is dragged to it

There are endless possibilities as to what you can do with local files once you get them
into the browser. In this case, | can upload that data to the server, or | can edit it some
more and drag it locally again. HTML5 brings the functionality that used to be limited
to the server, right into your browser.

Make Any Element on Your Page User-
Customizable with Editable Content

User input used to be limited to form elements such as inputs and text areas, but with
HTML5°s Editable Content feature, any element of your page can become editable.
Use this feature to allow users to customize their pages.

HTMLS5 opens the door for ultimate customization for our users. One of the new fea-
tures that make this especially easy is Editable Content. It might also be one of the
simplest features to implement.

In this hack we want to allow our users to customize their page contentipersonalize
their page, if you will. To make this possible we will make the main content of the page
editable content. Let°s look at our markup:
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GLFRQWHQWHGOULWFHEONYRZLGHGLWDOEOH
S!
7KLV LV D UHDOO\ JUHDW ERRN
DP VR JODG , DP UHDGLQJ LW EHFDXVH

S!
XO!
oLw LV ZLWMW\
oLl DP QRZ ZHOO LQIRUPH®DERXW +70/
OWKH DXWKRUV DUH DOO DURIXQG JUHDW JX\V
XO!
GLY!

The preceding markup is the main content for our page and the results should look
like Figure 5-10.

Figure 5-10.
Our content inside an HTML5 page

You may have noticed the new attribute on our container G LtYatsays FRQWHQWH
G LW D E O H; thié\attributd is all we need to make our content user-customizable.
Just as though they were typing in a text area, our users can now edit this section of
the web page right within their browser, without requiring any extra tools. The HTML
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is smart enough to know what part of the markup they are editing, and matches their
new content to the elements they are in. For example, if the user is in an unordered
list ( X)@nd presses Return she will add another O o the list. Pressing Return inside
a paragraph creates a new paragraph, and so on.

Now, at this point, if the user refreshes the page all the content she updated will go
away and it will reload from the server. It°s important to note that editable content is
not a back door to updating content on the server. We don°t want to update the data
in the cloud, but we do want it to stick for this user, so we will turn to another tool from
the HTMLS5 toolkit, called local storage. Local storage allows us to save data right in
the browser. Unlike cookies, which eventually get erased over time, local storage sticks
around until you (the app developer) or the user intentionally erases it. We°ll take the
content the user updated in this editable area, and save it off to local storage so that
we can use it again. To accomplish this we will pull out a few lines of JavaScript:

YDB\(GLWGRFXPHOM OHPHQW2%W® EOH

YDVHW(GLWOHRREWERQWHMQW
ORFD 06 WRWD MHRRQW HQUG LMD QHU +70/

P\ (GIDMGG(YHQW/LKWXWHW (GLWOHPRU\

We are basically adding a listener to the E O e&&ht of our editable G L Ysually, G IsY
don°t have E O vkhts (as they can°t naturally take focus), but since we have made

our G LeMitable, it automatically takes focus, and therefore has a E O Xveht fired
when we exit the editable content. That listener is simply taking the content from the

G Laxid storing it as a string in local storage under a value name of P\& RQWHQW

We°ve successfully saved the content; now we just need to use it to update the page
content when the user revisits our page. For this we will add a few additional lines of
JavaScript when the page loads:

L1 ORF D O 6 WJRHWD, W\ R Q W HQ W
P\(GLVQ QHU + TR F D O 6 WIRIWD, WHH\R. R Q W H Q W

We are simply checking to see if our P\ & R Q Wltk@ad/been created. If it has, we
know the user has visited the page before, and may have updated this content. So we
pull the P\ & R Q WAldeQrdkh local storage and update our editable G Lwith the
content. Now, the user will see the updated content every time she returns to this
page. Magical!
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Spellcial!

Another nice feature that comes with editable content is spellcheck. That’s right, built-
in spellcheck. Much like you are used to in your desktop word processor, if you misspell
a word in HTML5, a squiggly line appears underneath it, and if you right-click on that
word you can choose a replacement word from the browser®s built-in dictionary. If for
some reason you decide you don°t want this feature in your document, you can simply
turn it off by settingthe V SH O O RktiiddtEd | D O:V H

GLFODVWRZLGHGLWDERG@WHQW (GW WXDHE O H
VSHOOFKBBGNH GLY!

HTMLS5 has given us the bulk of a word processor right in our browser! Just think about
the possibilities.

Turn Your Web Page into a
WYSIWYG Editor

Make it easy to update your web page content without ever leaving your browser. A
few simple lines of code can turn your web page into a web page editor.

Back in the day, WYSIWYG editors were all the rage. Unfortunately, it was always dif-
ficult to transition from what you saw in your editor to what you saw in the browser.
HTMLS5 provides the key to make it all work.

Make the Page Editable

The first step to turning your web page into a web page editor is to make all the content
on your web page editable. In previous hacks we talked about what it takes to make a
section of our page editable, and it°s just as easy to make our whole page editable. It
takes only one line of code:

GRFXPGKRW JQ 0 RRGH

So, to put a bit of control around this feature we will start with a web page with some
fabulous content on it (see Figure 5-11).
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Figure 5-11.
Page before any content is edited, and with design mode off

We will use the controls we added to turn our document°®s design mode off and on,
and to export the code. Let°s look at the markup for our page controls:

GL¥ODVWRE
S!

XVH WKLY EXWWRQ WR PDNH \RXU HQWLUH GRFXPHQW

HGLWDEOH RU WXUQ LW RII

S!

S EXWARQVEY'W QG PDNH(GWRJIJOH GHVLEXWRER! S!
SXVH WKLV EXWWRQ WR VERZ WKH PDUNXS

S! EXWHERQVEW QG VKRZODWMKRZ P\ PDEXWSVRQ! S!
S! WHIWDGHDPDSRUW&E&RQWHMWDUHD! S!
GLY!

We basically have text, two buttons, and a text area. The buttons will need listeners to
have functionality. Let°s look at the JavaScript we have for this app:

YDEXWWR® FXPHOMOHP H QW GG LW
EXW VDR (Y HQW/LNWHQKWYFWHR Q
LIGRFXPGW.IJQORGHI | A
GRFXPG KW JQ 0 RGH
"HOWH
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GRFEFXPGKBW. JQ O RMIH

YDVKRZODURBRS X PHOM(OHPH QW% Y,GD UN XS
VKRZODDB®BSYHQW /LNWIHQK®DFWHRQ
YDVWU +70/!GRFXPGRFXPHQW (@HAHGWE/70/!
GRF X PHOM(OH P H QW %R LGN & R QWDIOXW W U

The first button is used to toggle the design view. We have a listener attached to the
click event on the button that executes some simple JavaScript. It checks to see if
design mode is off, and if it is, it turns it on. If design mode is on, it turns it off.

The second button also has a listener that fires functionality for the export of the page
content. The logic is fairly simple. At any given point this button can be clicked, and
we will run some JavaScript that will copy all the content (HTML, any inline scripts,
etc) fromthe G R F X P H Q WTH3 kiierd1Qalthe content inside the HTML tags
as a string. The string of content is taken, the HTML tags and G R F W 1a§ Hdihce
it is outside the body) are added back into the string, and then the string is set as the
value of the text area. We use a text area so that the string remains as text, and the
browser does not try to execute any of it.

At this point we have the entire page markup in a location where it can be copied and
reused again (see Figure 5-12).

Figure 5-12.
Page with entire page markup inside the text area
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We can now make our edits directly in our web page. Keep in mind that we are editing
text on the page; we cannot resize or reposition elements. But we don°t have to worry
that our page will not render the same way it appears in our editor, since our rendered
page has become our editor!

Take Control of the Browser History
Buttons with HTML5 Session History

HTMLS5 provides an elegant way to programmatically control the history stack while
in your web application.

How many times have you been inside a great web app, only to click the browser back
button thinking it will undo your last navigation, but instead it takes you back to the
last website? HTML5 session history gives you an easy interface for managing the
history within your application.

In the past, developers have done tricky things to applications to enable them to pfool%
the behavior of the browser history by using hash tags within the URL. Usually, the

developer would add something like p#mynewurl¥. to the end of his page URL, and it
would add a new position in the history stack. Anytime you add a p#% to a URL, it
considers it a position within the page, and doesn°t leave the page when the back
button is clicked.

Session history allows you to program that behavior directly into your application. You

can even update the URL of your page without refreshing the page (be careful, though;

you don°t want to make up URLSs that your server can®t resolve, in case the user book-

marks them or tries to come back at a later time). For this hack we havea FDQYD V!
tag onto which we will build a smiley face. We will execute each step of the build
process by clicking the back button on the browser.

Smile, It s History!
Wer°ll begin with a page that has no header and only a bit of content (see Figure 5-13).

Normally, if you click the back button at this point it will take you back to the page you
were on before you came to this site. So we°ll add a few new entries to our history stack
to get us started:

ZLQGRIZVWBHVKEWOMIMV (\HPDNH/HIW(\H
ZLQGRIZVWIBYVK6EWDWHW (\HPDNH5LJIKW (\H
ZLQGRIZVWBMV K6 WDRVHNVKPDNHORXWK
ZLQGRIZVWBYVK6WIDWH PDNHIDFH
ZLQGRIZVWRBNYVKEWDMHG\OHW VIR
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Figure 5-13.
Page with missing content

Here we have entered five new entries into our history stack. At this point, if we re-
freshed our page we could click the back button five times before it would take us back
to the previous website. However, nothing would change about the page when we click
the back button. For that we need to set up a listener:

ZLQGRGG(YHQW/LY¥ WHQHLGNUD Z 6 WIDPN H

This listener will fire the G U D Z 6 Mh&idn Mvery time the back button is clicked.
Since it°s an event, it will automatically pass an event object along, just as a click event
would:

YDGUDZ6WDFMFWLRQ
VZ L WEIKQ GRIZV W R WAD W H
N
FDVIOHIW(\H
PDNH/HIW (\H
EUHDN
FDVHRILIKW (\H
PDNHS5LJKW (\H
EUHDN
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FDVIPRXWK
PDNHORXWK
EUHDN

FDVHDFH
PDNH)DFH
EUHDN

GHIDX@WHDN

Inside this method w e actually see a V Z L Wtatdtnent. This V Z L Wtétdfnent is
used to determine which step of our process is being called on each time the back
button is clicked, and what method will be fired to handle the functionality. If you look
back at when we added the entries to the history stack, you will see each of them went
in with a value name and a value. This V Z L \Mtdtedent is looking at the value name
to determine which position of the stack we are in. Each case in this statement fires
one of these functions:

YDB\6PLOBRFXPHOVWOHPHQWEALG H
YDVPLOHG&MBP L OHHW & R Q WeH [W

YDBDNH)DFHQFWLRQ
VPLOHEBMJILQ3DWK

VPLOHEL\DPO6W\OH) (
VPLOHRBWH 0 D 8K KHDG

VPLOHRWPRNH

VPLOHKRLWO

YDBDNHORXWHEFWLRQ
VPLOHEMJILQ3DWK
VPLOHRRNH7R
VPLOHBWH 0 D WaK ORXWK
VPLOHRWUYRNH

YDBDNH/HIW(XFWLRQ

VPLOHERMJILQ3DWK
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VPLOHRWOE6W\CEHODFEN
VPLOHRRNYH7R

VPLOHRWH 0 D WaK /HIW H\H
VPLOHKLWIO

YDBDNHS5LIKWXH-WLRQ
VPLOHEMJLQ3DWK
VPLOHRWOE6W\CEHODFEN
VPLOHRRNH7R
VPLOHRWH 0 D WBK 5LJKW H\H
VPLOHKLWIO

Each phase draws something new. If we again refresh the page and click the back
button, we will now see a yellow circle on the page (see Figure 5-14).

Figure 5-14.
Our web page after the back button is clicked one time

If we continue to click the back button, the smile will be drawn, then the right eye, and
then the left eye. After clicking the back button four times we will have a full smiley
face (see Figure 5-15).
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Figure 5-15.
Our web page after the back button is clicked four times

If you have a keen eye, you may have noticed that we clicked the back button four
times but we put five entries in the history stack. You may think you still have one
additional back button click on this page before you would go back to the previous
page. You would be wrong. The extra entry actually handles the initial page load. The
event that is fired for the S R SV \Wapp¥id-bn history change, not on back button
clicks, so it actually fires when you load the page, as a page load adds to the history.

Other History Features

The session history has a lot more to offer than just a single pop event. Here are some
basic methods that can be called on the page history stack:

ZLQGRZ KLVWRU\ OHQJWK

Number of entries in the session history.

ZLQGRZ KLVWRU\ VWDWH
Current state of the object.

ZLQGRZ KLVWRU\ JR

Goes backward or forward by the specified number of steps. If the value you
specify is , it will reload the current page.

ZLQGRZ KLVWRU\ EDFN
Goes backward by one step.
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ZLQGRZ KLVWRU\ IRUZDUG
Goes forward by one step.

ZLQGRZ KLVWRU\ SXVK6WDWH GDWD WLWOH > XUOC
Pushes the data specified in the arguments onto the session history.

ZLQGRZ KLVWRU\ UHSODFH6WDWH GDWD WLWOH > X
Updates the current entry in the session history.
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6

Client-Side Data
Storage Hacks

As the modern web browser continues to evolve into a capable application platform,
another area of exciting advancements is occurring in client-side data storage, most
notably in the AppCache, WebStorage, IndexedDB, and FileSystem API standards.
The need for offline capabilities and performance improvements for reading and writ-
ing large amounts of data is driving browser manufacturers to build tools that allow
client-side applications to define quotas on storage capacity, retrieve sandbox data
to defined origins, and perform asynchronous readsiwrites from local databases.

As we explore the storage APIs, we will continue our trend of exploring the pros and
cons of each solution, introduce third-party libraries that offer polyfill support, and
provide contextual examples for client-centric applications and the mobile web.

Embed Binary Data in an Inline URL

Data URLs offer an alternative to referencing external resources with image and link
tags. The most common scenario involves images that you can reference directly from
within an HTML document or an individual stylesheet.

In Hack #19 we explored the performance trade-offs between CSS sprites and using
data URIs within external stylesheets. In this hack we will focus on inlining image data
within our HTML markup, and even see some of the different ways to do so using
different server-side templating implementations.

Data URLs are a subtype of the Uniform Resource Identifier (URI) scheme that em-
beds resource data within the URL as a Base64-encoded string. Unlike with traditional
URLSs that point to external resources such as images, stylesheets, and JavaScript
code, the browser does not make an HTTP request for remote content.

Sometimes we can improve web application performance by leveraginga techniquel
for example, in an environment where connectivity bandwidth may be constrained,
such as an Internet connection aboard a U.S. naval ship. Within mobile web
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applications , it is also often advantageous to reduce the number of HTTP requests by
embedding smaller images within a page. Furthermore, instances where you may
want to dynamically generate server-side images based on a unique profile, time of
day, or location of a site visitor may also warrant an embedded image.

Data URLs utilize the following syntax:

GDWD >PLPHW\SH@> EDVH @ >GDWD@

Within an Image Tag

For this hack, first we will make use of an online service by manually uploading an
image to dataurl.net (see Figure 6-1).

Figure 6-1.
Uploading an image to http:/dataurl.net

Once we have copied the Base64-encoded string of data from the text area on the left,
we can paste it within our document (the following code is abbreviated for brevity, but
note that the larger the image is, the longer the string of data will be):

LP¥UFGDWD LPDJH MSHJ EDVH M $846N=-5]J3%$I$$543%

240 HTML5 HACKS



Within an External Stylesheet

Now we°ll use the X U Gsyntax within a CSS selector, much like we would when calling
an external background image:

EDFNJ
KHLIJKWS]
EDFNJURXQG LPDJH
XUCGDWPEBDMSHIDVH M 6-Q5;KS=J$$78 $.J$$$$I1$'$($$3%03%

Don°t forget your respective markup tag:
GLYGEDFNJGLY!

Figure 6-2 shows the results.

Figure 6-2.
Inline image in the document, and a repeated background image within the stylesheet

See Hack #19 for more information on using data URIs within external stylesheets.

Getting Help from Your Web Application Framework

It is often not feasible to manually upload our images to dataurl.net , so in production
environments we can do this programmatically within our server-side web application
framework. Here are a few of the most popular tools for doing this:
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Grails
Via the Grails Rendering Plugin:

FODYRPH&RQWUROOHU
GHIHQHUDWH
GHILOHQHYLOHSDWK WR LPDJH SQJ

UHQGHW3@J W\KH. Q § > WOB\WBYV
In the view:
KWPO!
KHDG! KHDG!
ERG\!

S%HORZ LV DQ LQOSQH LPDJH
UHQGHULQJ LEOLRW®ERDIH% \WODVWRPH FODVV
ERG\!

KWPO!

Node.js

By setting up a route and creating a buffer, with the second argumentas EL QD
U followed by a Base64-encoded string conversion:

H[SUHVWHTXLHH UHVV
UHTXHWWMTXLUHTXHVW
% XITHU/LVUWTXLBHKIITHUOL%WIIHU/LVW
DSS H[SUHMVHDW H 6HI[SYHHOYR/J JH UH[S U HE/R/G\ 3D UV H U
DSSHW  UHTUHV!
LIUHSDUDPUO
XUOXQHVFDISED UDPUO
UHTXHVW
XULXUO
HQFRGLBLQDU\
HUURWHVSR @RI\ !
LIQRWUURQGHVSROWBW X\L&R G H
GDWDBXULBSGHWID UHVSRQWBIGHURQ W HQ V@ W\ S H
EDVH
LPDIJHQH® XIITHERGNREWULQJ
ELQDUWRG6WUERQYH
LPDJHGDWDBXULBS®PBUH
UHVHQG.PJ VUF ?LPDJH? !

DS®LVWHQ
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Ruby On Rails (via the Asset Pipeline)
By usingthe DVVHWB G Be\feD B XU L

ORJR " EDFNJURXQG XUO DVVHWBGDWDBXUL ORJR €

Django
By using a simple Django filter, such as the one mentioned at djangosnippets.org :

IURBMDQAPSRWWPSODWH
IUREDVHLPSREWHQFRGH

UHJLVWWUHPSODEWD U\

GHGDWDIEAXOHQDRPIHPHIRQH

7KLV ILOWHU ZLOO UHWXUQ GDWD 85, IRU JLYHQ ILOH
LQIR JR WR

KWW S HQ ZLNLSHGLD RUJ ZLNL 'DWDB85,BVFKHPH
6DPSOH 8VDJH

LPJ VUF ~~» KRPH YLVIJHDQ LQGH[ SQJ _GDWD85, " !
ZLOO EH ILOWHUHG LQWR

LPJ VUF GDWD LPDJH SQJ EDVH L9%25Z !

ZLWKSHQOHQDRKE DMVMLOH
GDWDLOMHDG

HQFRGEG HQF RB®AV D
PLPHPLPH LIPLPHOVH
UHWXGRQWVEDVHYV  PLPHQFRGHG

Disadvantages to Using Data URLs

There are some disadvantages to using data URLs, namely the following:

Caching

The browser will not cache inline images that use data URLS to store their Base64-
encoded data. If an image is used more than once in an application, it may not be
optimal to use a data URL. You will need to base the optimal balance on user
behavior and traffic to the pages where the image is repeated.
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File size

A Base64-encoded image is one-third larger than an equivalent binary image.
Again, you will need to decide on this balance based on given user behavior and
traffic patterns.

Convert a Data URI to a Blob and Append
It to Form Data with XHR2

HTML5 has turned the web browser into a full-fledged runtime. With all that new
functionality in the client, you need ways to transmit data back to the server in a safe
and programmatic manner. This hack shows you just how to do that.

At the time of this writing, the ) R U P ' Bbj&tDonly accepts ) L CoH% O R E
objects from the File API for uploading images from within a form. Firefox offers
the proprietary FDQY DV P R]*H Ya$ithe WAd+ecommended FD Q
YDV W R %s@eRtdbe implemented.

Imagine you are building an interface within a social media site that allows users to
theme their profile page from a form that generates styles dynamically. You want to
persist these styles in a database on the server by uploading the images in the back-
groundviaan ; 0/+ W W S 5 HidXo&t ¥h¥h on additional page requests. To do so
you can make use of XHR2 and the new feature that allows you to upload % OsRrd
) L G by attaching themtothe ) R U P ' bojaeD

Before we get into the details of ) R U P ' BhtMXBIR2, let°s create a simple % O. RirE,
we’ll call Q hbZa % OdRigs and then pass datato the % O. Rdw about a simple style
that declares our text as red?

YDVW\OHVEQRBORERG\"FRORUQUWGSHMH[W FVV

Now we°ll create a new O L (3dt a few attributes, and append it somewhere in the
document:

YDOLQNGRFEXPHODHMDWH(OBPERW
OLQWHO VW\OHVKHHW

OLOMWUHIZLOQG&RZFUHDWH2ENMROYBYEORE
GRFXPERGRS SHQ G OKIQING

This is a simple demonstration of the % OWRliy, but what if we need to append this
data to a form and upload the data to a remote server? First, we need to deal with the
form:
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IRURQFW\BKOWLSDUW IRRHPWEBRBDPWDPBURILOHAW\OH

ODEMNOHUQD®BEHO!

LOQSXWSHIPDLDXWRFRPKOBDWWRIRFIXRMVHULG
SODFHKRIOBHUWHTXLUHG

ODEH®W\OHYV WR UDEHO!
LOSXWSHLOHQDPHLOHUHTXLUHG

IRUP!

There are a few important items to notice here. The H Q F WattBobte indicates
that the data will need to be chunked into a multipart data item. Also notice that we

are making use of a few new attributes: D X W R | Baff XI\H T X L rokehtiG@hed in
Chapter 1.

IXQFWVRQG)RUP

YDGDWDIHYRUP'DARDF X PHRUMWQYDPHG , WBHRILOHEW\OH
GDWBSHRGILOHVW\OHVEORE

YDUHT QHZ0/+WWS5HTXHVW
UHRSHB267 VW\OHB6WWUMNH
UHRQORD®QFWRRQH QW
LI UHVYWDWXV A
FRQVR®HEW\OHYV 6DYHG
* HOWH
FRQVRP®RH(UURWHVYWDWRFFXUUHG XSORDGLQJ \RXU IL

UHVHQGDWD

The requirements for our application also include uploading an image to a separate
remote web service. The image is available as a data URL and we would like to append
itto ) R U P 'BndsBnd the request in the background.

YDGXUO FDUWHU B VPW WU F
YDEOREGDWDS85, WRWOR E

So, to further demonstrate, let°s first convert our G D W [Do&5% O $ Fhat we can
attachittothe ) R U P ' Da&ifslake a closer lookat GDWD85, W.R% ORE

IXQFWGRW D85, WRDMOIRSE |,
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YDEB\WH6WULQJ

LI GDWD8SOLW>@LQGH[ZIDVH ! n
E\WHEWUDQFHDWDBSOLW > @

"HOWH
E\WHEWUKQHVFGBWDBSOLW > @

YDBLPH6WUGQWDSSOLW>@VSOLW>@VSOLW>@

YDDE QHBUUD\%XE\MUH 6 WOHQJIWK
YDUD QHBLQW $WDED\

IRUYDU L E\WH6WOHQJWK ~*
LBDL@ E\WH6WHEKRQU&RIGHS$W

YDEE QH%OREB® "W\SHLPH6WULQJ
U HW EEQ

Once we pass the reference intoour G D W D 85, W farfiéd Rekcheck to see if it
is 85/ (Q F RaGdHirféscape it if necessary.

Then we set a reference to the MIME type, write the bytes of the stringtoan $U U D\
% X | |, Hnd pass the $ U U D\ % ¥ laldJ % O, Rdnag with the MIME value set to

the W\ $robperty.
Now, we generate the new ) R U P ' BnWappendthe EOBREBE FDQYDV,,PDJH

YDUG QHYRUP DR X PIHRUW @
IGDSSH@GQYDV,PPORE

Use the WebStorage API to Persist
User Data

Web applications often need a way to store data. With HTML5°s LocalStorage and
SessionStorage APIs you have a simple way to store data in an easy-to-use API.

This hack was contributed by Raymond Camden, a senior developer evangelist for
Adobe Systems Inc.
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Data persistence in the early days of web applications relied on one basic technology:
cookies. Although cookies were serviceable, they were burdened by privacy concerns
and limitations (in terms of storage size and their impact on network performance).
Luckily, HTML5 provides a much-improved way to handle persistent data storage:
LocalStorage. Technically called the WebStorage API, most people refer to it as Lo-
calStorage. There is also a corresponding API called SessionStorage that we will dis-
cuss later.

The Basics

LocalStorage, at a basic level, is a set of nameEvalue pairs. So, for example, | may have
a name called pFavoriteBeer¥: with a value called pAbita Amberz In this way, they are
much like cookies. Unlike cookies, the data itself is not sent to the server on every
request. Instead, the JavaScript has access to get, set, or delete these values when it
needs to.

LocalStorage values are stored per domain. That means if foo.com sets a LocalStorage
value with the name pFavoriteBeer¥s andgoo.com tries to read that value, it will not be
able to. Goo.com can set its own value called pFavoriteBeer¥s but it will exist in its own
collection of data and not interfere, or overwrite, LocalStorage values set in other sites.

Finally, you should know that LocalStorage is saved to a physical file on the user°s
machine. This has two implications. First, there is a limit to the total amount of data
you can store in LocalStorage. This limit varies per browser, but most enable 5 MB (IE
8 allows 10 MB of user data). Second, reading and writing to LocalStorage is a single-
threaded file 1/0 operation. Basically, usensible¥s use of LocalStorage should be per-
fectly fine. Much like how cookies were useful for storing settings and basic sets of
data, LocalStorage can fit the same role as well. Note that you do not want to store
large blocks of data. For that, you may want to consider the Native File System API
instead.

Probably the best thing about LocalStorage is how well supported it is across brows-
ers, both desktop and mobile. According to caniuse.com, support is currently at
88.73%.

The API

You have two main options for working with LocalStorage. You can write and set values
using direct accesstothe ZLQ GR Z O R F Do@detVWHEd hE2 ddrhe examples:

ZLQGB®RFDO66WBYRUH W H %HEH W D

ZLQG®RFDO6WRWDRHLW @Y% HHEUW W D

Or you can use one of the following methods:
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AVHW,WHP NH\ YDOXH
AJHW, WHP NH\
AUHPRYH, WHP NH\

A FOHDU

Id be willing to bet you can figure out what the first two do. The third, UHPRYH, WHP
allows you to completely remove a value from LocalStorage. And lastly, F O HidIU

remove all values. Again, though, remember that operations on LocalStorage are
domain-specific. Caling ZLQ GRZ ORF D O 6 W RWilB\dsitind=¢2.tbbd Will

not clear the items that had been set at goo.com.

Let°s look at a simple example.

GRFWKSWHP O
KWPO
KHDG
VFULSW

IXQFWLRDW
'R ZH KDYH D YDOXH \HW"
L1 ORFDO6WRWD WPV L W\O R F D O 6 WARHMD MAHLPY L W V/

*HW DQG LQFUHPHQW WKH YDOXH
YDYLVLWYVXPE@RFD O 6 WIRHWD,WHAIPY L WV

'LVSOD\ LW
GRFXPHXQHW\6HOHBWRYOWLQQHU+78RX KDYH EHHQ KHUH
YLVLWVWLPH V
$QG VWRUH LW EDFN
ORF D O 6 WRHWD MAHPY L WYLVLWV
VFULSW!
KHDG!
ERGRQORDGL W

GLYGUHVXOW'GYLY!

ERG\!
KWPO!
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This template fires off a simple function, L Q LwAén the page has loaded. We begin
by seeing ifthe Y LV Lk¥Y &kistsin O R F D O 6 W RdddandtHwve default it to

Next we get and increment the value. Since everything is stored as a string, we wrap
the call inthe 1 X P E Rduhstructor to ensure that the math operation works.

We then update the DOM and display the number of visits.

Finally, we store the value back into O R F D O 6 Wikt WdD rdddlt is a simple web
page that can track how many times you°ve visited it. If you open it in your browser
and reload it multiple times you will see the counter increase one by one. If you close
your browser and open the HTML file again, it will continue from where it left off.

Believe it or not, that’s really all there is to the API.

LocalStorage and Complex Data

One thing you may be wondering about is how to store complex data such as arrays
and objects. The value passedto V H W ,Mudtlde a string. So how do you store more
complex values? It°s simple: you serialize the object first. Serialization refers to con-
verting a complex object into a simpler form, in our case, a string. Of course, that
means you have to deserialize the string back into its original form later on. How you
serialize data is up to you. You can build your own code to take complex data and turn
it into strings. For example, arrays have a native method, W R 6 W, Whickdll convert
the data into a string. | prefer to use JSON to handle these operations. It works with
pretty much any form of data, and like O R F D O 6 Vit Ra&JdBcdritlbrowser support.
(And for those of you who are worried about nonsupported browsers, plenty of JSON
libraries exist.)

In the next example, a form with multiple values is converted into one simple object
that is stored into O R F D O 6 W.&°&Jtékd &look at the code and then we°ll walk
through the parts.

GRFWKSWHP O
KWPO
KHDG
VFULSW

IXQFWLRDW

, 1 ZH KDYH ROG GDWD ORDG LW
YDROG'DWIRFD O 6 WIRHUWD,VWHHRRJ P GD WD
LIROG'DWD

YDUHDO'DWR2ISDURKWG'DWD
GREXPHXHWU\6HOHFWMRIWDYBOXKWHDO ' QWPH

CHAPTER 6: CLIENT-SIDE DATA STORAGE HACKS 249



GRFEXPHXHW\6 HOHFAMRW JYIDOXKWHDO'DWH
GRFXPHXQHW\6HOHFWRIUHPDYDOXKHWHDO 'BIWDL O
GREXPHXQHW\6HOHFWRIB KRYHOXKHWHDO WMWMDHSKRQH

OLVWHQ IRU FKDQJHV LQ RXU IRUP ILHOGYV
GREXPHXHW\6HOHPFWRUPDGG (YHQW/LVWHQM U
IXQFWLRQ

JHW DOO WKH ILHOGYV

YDGDWDQDPHRFXPHXHW\6HOHFRWRIWD KB O XH
DI RFXPHXHW\6 HO HFRWRIW JHUD O X H
HPDIGR FXPHXHW\6 HO HFRWWRJUH P DY. DO X H
WHOHS&RQKPTFXHW\ 6 HO HFRWRIB K RYIHO X H

FRQVEQKEDWD
ORFDO6WRWWD MIRRPGDWR2VWULQGLODWD
" IDOVH

VFULSW!
KHDG!

ERGRQORDGLW
IRURG P\)RUP

s
ODEHRU\RXUQDFRXIUDPHDEHO!
LQSXWSHVH[WG\RXUQDPH

S|

s
ODEHOU\RXUDERXMWHODEHO!
LOQSYWSH)XPEWG \RXUDPHQ !
St

S
ODEHROU\RXUHPIRRXWDLODEHO!
LOQSXWSHIPDLIOG\RXUHPIDLO

S!

S
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ODEHOU\RXUSKREXIKRQMPEHIDEHO!
LOQSXWSHVHQG\RXUSKRQH
St

IRUP!

ERG\!
KWPO!

Starting from the bottom, you can see a simple form with four unique fields: name,
age, email, and telephone. The interesting part is up on top in the JavaScript. The L QLW
function has two main parts to it now.

In the first section, we look for the existence of a LocalStorage value called IRUP GD
W. Dit exists, it is assumed to be a JSON version of our data. We use the JSON API to
parse this back into preal¥ data that we can then assign to our form fields.

The second half handles storing the form data. We use the L Q SeXaM for forms,
which is fired whenever any change is made. We take all the fields, one by one,
and assign them into a new object called G D.W'hk is then serialized using
-621 VWU La@ibiorked into LocalStorage.

With about 10 lines of code, we°ve created a form that will automatically store, and
restore, values. If the user°s browser crashes, or he accidentally closes his browser,

none of his changes are lost. (In case you°re curious, youcoulduse UH P R Y khi\y H P
submit handler to clear out the form fields.)

Using SessionStorage

So far we°ve focused on LocalStorage, a persistent storage API for data in your Java-

Script applications. You also have available a semipersistent storage system called
SessionStorage. It works exactly like LocalStorage except that it is session-based,

which is simply a way of saying it works with pone typical use¥. of a web application.

When the user closes her browser or has not interacted with the site in a certain time

frame, it is safe to assume the value will be closed. As | just stated, the APl is exactly

the same. You simply replace any callto ORFD O 6 WiR WBIVW LRQ6WRUDJH

ZLQGWRHVVLRQE6EWRUYBRUWH W I@% HHEU W D

Security Concerns

It should go without saying that any client-side data should not be trusted,
LocalStorage included. Much like you wouldn®t implicitly trust data sent via XHR to
your server, you should assume that any LocalStorage value can be seen and manip-
ulated by users in their browsers.
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Polyfill LocalStorage with YepNope.js
and Storage.js

Although the WebStorage APl is widely supported across major browsers, there is still
a need for polyfill support in IE 7. One of the most popular and easy-to-use polyfill
script loaders is YepNope.js.

Remy Sharp defines polyfills as follows:

A polyfill, or polyfiller, is a piece of code (or plugin) that provides the tech-
nology that you, the developer, expect the browser to provide natively. Flat-
tening the API landscape if you will.

Shim, polyfill, and fallback are terms used to describe the scripts used to patch a
missing API within a particular browser so that a developer can write future-friendly
code that works across all major browsers.

In this hack we will use two fantastic libraries that will allow us to achieve 100% support
for local storage across all of the major browsers: YepNope.js, as mentioned in the
hack synopsis, and Modernizr, a JavaScript library that works with YepNope.js for
feature detection.

For more details on the WebStorage API, see Hack #54 .

Including Modernizr

To get started we first need a way to detect whether LocalStorage is supported. Mod-
ernizr is a JavaScript library that detects HTML5 and CSS3 features in the user°s
browser. Let’s start by adding Modernizr to the page:

VFULSWF L MV PRGHUQL]JU FRP FXVWRYFULSWIMV

It runs a series of object detections on page load, returns a Boolean value for each
test, and stores the data in a JavaScript R E M H F(%e Figure 6-3).
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Figure 6-3.
Modernizr object in Chrome console

Modernizr includes YepNope.js as an option for conditionally loading external .js
and .css resources. This is quite handy for managing the support of polyfills within
your application.

Using YepNope

YepNope is described as pan asynchronous conditional resource loader that°s super-
fast, and allows you to load only the scripts that your users need% * Well, as | stated
before, the only script we need is a polyfill for local storage in IE 6 and 7 and Firefox
versions 2 and 3. So first we will call \H S Q,RviSdH holds a reference to a Modernizr
property for O RF D O V WWIUsEX dhidl value of this property to W H Yf ihe test
passes we°ll move onto F R P S QOnHi Wil execute our application code. If it fails
itwillcall \ H S QRUgiltin script loader to download storage.js. The callback function
referenced by F R P S QuilaNd-be called.

1 http:fyepnopejs.com/
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\HSQR'SH

WHVOWRGHU@REDOVWRUDJIH
QRSH MV VWRUD@H MV
FRPSOHX\H-FWDRUOUHYV X QIW\»

LI XUO MV VWRUDJH MV
FRQVP®RHSRO\ILOO ORDGHG

DSSOLFDWLRQV FRGH

Using Storage.js

Storage.js is a library written by Brett Wejrowski. The script uses XV H U 'forWE B
and 7 and J O R E D O 6 W Rildfbx Iiétsions 2 and 3 to implement a polyfill for
O R F D O 6 WHerlt> ddtl supported.

You can view the contents of the storage.js file on GitHub.

To demonstrate the effectiveness of our polyfill loader, we will implement a simple
counter that stores an incremented value in O R F D O 6 WAR WilDalt&th a click
event listener to a button that fires the counter:

EXWWRBQERXQ WIS HEXWWE& OLFN FBKWWRQ!
Now we will add the counter logic within the complete callback of our YepNope script:

\HSQR'SH
WHVORGHUQ@EREDOVWRUDJH
QRSH MV VWRUD@H MV
FRP'S O HMHE W DRUOU H V X QI A

LI XUO MV VWRUDJH MV

FRQVP®RHASRO\ILOO ORDGHG

IXQFWERRQWHU
YDB ORFDO6WRILFNF RX@RF D O 6 WRRILIFNF R
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XQW ORFDO6WHRAUIFNFRXQW

YDVWU FOLFNHG WLPHV
FOLFNKWPRQVU

FRXQWRQFOLFNXQFWINRRXQWHU

Figure 6-4 shows the results.

Figure 6-4.
Clicks counter stored in LocalStorage

Cache Media Resources Locally with
the FileSystem API

With the FileSystem API, you can provide your browser with a sandbox where data
(both textual and binary) can be read and written.

This hack was contributed by Raymond Camden, a senior developer evangelist for
Adobe Systems Inc.
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One of the more powerful features coming soon to a browser near you is the ability to
read and write to the local filesystem. You can find the pFile API: Directories and Sys-
tem% working draft on the W3C website.

Dubbed the FileSystem API, it provides the browser a safe little sandbox where data
(both textual and binary) can be read and written. Many excellent articles out there

detail the API. This hack assumes you have at least a familiarity with the basics. With
that assumption, we°re going to look at a real-world scenario where browser filesystem

access can be useful: the local caching of media resources.

Imagine for a moment that you are creating a hip, new web property. You want to make
use of several high-quality images or sound files. Now imagine you can package up all
these resources into one ZIP file, send it to the browser, and have it store a copy locally.
This is not necessarily for offline access, but as a way to minimize remote network
calls and simply offload some of the pweight¥a to the client. To be even more efficient,
you also want to track the date the ZIP file was last updated. You can then use a light-
weight network request to see if it has been updated before you go through the work
of processing it again. Let°s get started!

Initializing and Preparing the Filesystem

One of the first things the demo code does is determine if it can even use the
FileSystem API feature.

Right now the API is fraught with vendor prefixes (see Chapter 1). In the future, the
API needs to be generalized, but here, we start off caring only about Chrome. Notice
a variety of vendor prefixes in the code, as in the following example:

IXQFWLR QW
Ll ZLQGRHEENLW6WRUDHW,QUR

(In case you°re curious, the L Q L Winction is being run via a body/onload call. The
full template appears shortly.) The initialization routine begins by checking for the
existence of ZHEN LW 6 W R Beldalidd tH3 ldBmo is only concerned with dem-
onstrating the FileSystem API, we can immediately quit if it isn°t supported.

The FileSystem API differentiates between a temporary and persistent filesystem.

Their very names indicate when you would use one over the other. For this application,
we will choose a persistent filesystem so that we can store our resources until they
have to be updated. To work with the persistent filesystem, we request access from
the user. This is done via a JavaScript function, but the actual prompt is handled by
the browser, much like with geolocation. The following code block demonstrates how
to request the storage and what will be done after it has been approved (or denied):

256 HTML5 HACKS



ZLQGRHENLW6WR WHIHK IQVRVAIXREEDE 6,67 (17

IXQFWIBRQWHG%\WHV
FRQVR®H, ZDV JUDQYWHIQ W H G %\ WHHW
ZLQGRHENLWSHTXHVW)LQEBE6NGR 17
JUDQWHG RQVAIMHYURU+DQGOHU

HUURU+DQGOHU

Note that you have requested a size, but it°s possible the size given may be smaller.
Don°teven worry about what you°re given for now. In the future, you may want to record
this ( O R F D O 6 Yl EnButkhfou stay within your quota. But the important thing
to note here is that once you°ve been approved a bucket of space you can request the
actual filesystem.

Figure 6-5 shows what the user sees using the latest version of Chrome at the time of
this writing. This Ul may change in the future.

Figure 6-5.
Browser prompt to store large data locally

Thecallto ZHENLWS5HTXH V \®tuinEatddintey fdv &l Fature readAwrite file
and directory options. Its success handler, in this case R Q, Q L. ¥\yVonce we°re
good to go. Finally, our HU U R U + & @Gf@tHihg goes wrong. Let°s take a quick
look at that before moving on:

IXQFWHRQRU+DQBOHU
YDBVJ
FRQV IBQ
VZLWHERGH
FDVHOH(UWRAT$B(;&(('('B(55
PVJ 4827$B(;&(('('B(55
EUHDN
FDVHOH(UWRAB)281'B(55
PVJ 127B)281'B(55
EUHDN
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FDVHOH(UBRIB5,7<B(55
PVJ 6(&85,7<B(55
EUHDN
FDVHOH(UUIRS/,'B02",),&$7,21B(55
PVJ ,19$/,'B02',),&$7,21B(55
EUHDN
FDVH.OH(UUIRS/,'B67$7(B(55
PVJ ,19$/,'B67$7(B(55
EUHDN
GHIDXOW
PVJ 8QNQRZQ (UURU
EUHDN

FRQVP®H(UURU PVJ

The preceding code was taken (and slightly modified) from the HTML5 Rocks arti-
cle. It°s just for testing and doesn°t actually present any nice response to the user. It
only uses the console to report errors. Be sure you do your testing with the console
open.

Working with the Filesystem

So, at this point we°ve established that our browser supports a filesystem. We°ve re-
quested storage from the user. And we°ve asked for a pointer to the filesystem. After
all of that, R Q , Q Lid/inawy run.

It°s probably a good idea to refresh to clarify the goal at this point. The goal is to down-
load a ZIP file, extract the contents, and store it on the local filesystem. To enable that,
we°ll begin by defining a folder where our files are stored. We°ll call this variable U H
VRXUFH",5/2&

YDUHVRXUFH', BUBH& RXUFHV

There isn°t anything special about this name, but you want a subdirectory to add more
stuff in the future, and not have to worry about organization. Even though this is a
sandbox separated from the rest of the filesystem, it°s important to think of this as
any other filesystem. You don°t want to make a messliboth for your users® sake and
for your own sanity.
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First, let°s open this directory. The API allows us to open a directory that doesn°®t exist.
We do this by passing a F U H Bag/ We can only do this for one level of directory at
atime. So, for example, we can°t try to open /fresources/images/highres  and have the
API simply create all those nested folders. In a case like that, we need to create each
subdirectory one at a time. Luckily, this example has a simpler target:

IXQFWRRQQ L W)W
ILOHG6\VWINP

ILOH6\VWRIBWW'LUHARWBRRRWO O3DWK
UHVRXUFH'"BIRRDWWHXHXQFWGR Q"
UHVRXUFH | 3J

Let°s copy the filesystem handle, | Vto a globally scoped variable. We need | Mater,

S0 it°s best to copy it right away. Next, we°ll call to get the directory. Notice the path is
based on one of the properties of the filesystem handle: UR R W | X OTAe3rd»V K
object is a directory pointer to the path of our sandbox. The | X O O 3d{>iipl that:

the actual directory path. Combining that with a separator (and note, you can use
whether or not you are on Windows) and the resource directory name, we then have

a complete path to the folder to use. The F U H Badwhkhdles the first-time creation.

All calls to the FileSystem API are asynchronous, so we°ll begin a callback function in

the last argument. Finally, the very first thing we°ll do in the callback is cache a pointer

to the new directory. U HV R X Uisdlqtfal variable to use again later.

Now for the interesting part: the ZIP file we°ve downloaded is pretty large. We only
want to download it the first time, and after that, only if it°s been modified. To remem-
ber the modification date, we°ll use O R F D O 6 WbRddHe &.Honsider the next
block:

LIORFDOBWRUDRKXUFH/DVV@RGLILHG

YDEUKU QHZO/+WWS5HTXHVW

[KIRSH®($' UHVRXUFHB85/

[KUIRQORDEGQFWHRY

LIWKIMWDWXV A
YDODVWORGLHWSHVSRQVHFHD @RGLILHG
LIODVWORBRFDOBWRUDRKUFH/DVV@RGLILHG

IHWFK5HVRXUFH

* HOVH
FRQVRP®HLIRW IHWFKLQJ WKH JLS P\ FRS\ LV NRVKHU
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[KWHQG
* HOWH
IHWFK5HVRXUFH

The first portion of the preceding code block executes if we have a value for when

the ZIP file was last modified. (Soon we will see where to setthat)If UHVRXUFH/DV'
0 R G L | éxtst€§G we create a + ( $only Ajax request. This is a lightweight network

call that just returns the headers of the remote resource. We check the /DV W

0 R G L IHe&ti€s. If it is different in any way, we need to re J HAf ZIP file. That®s done

inthe |HW F K5 H V Ra.UrikRatly, we see the H O ®lddk simply runs ITHWFK5H
VRXUFH

Getting and Processing the ZIP File

Let°s take a look at the | HW F K 5 H V Rn¥thbé& H°s responsible for getting the
remote ZIP file, unzipping it, and saving it to the filesystem. JavaScript doesn°t have
native support for working with ZIP files. | used the simple, yet powerful, zip.js library

written by Gildas Lormeau. You can find the zip.js library on GitHub. Note that you only
need the files zip.js and deflate.js.

Let°s begin by lookingat IHWFK5HVRXUFH

IXQFWLHRWFK5HVRXUFH
YDUKU QHZO/+WWS5HTXHVW
[KWHVSRQVHMUBE\EXIIHU
[KIRSH®(7 UHVRXUFMHBSH
[KUIRQORDGQFWHRQ

LIWKIMWDWXV A

[KWHQG

The preceding code shows the portions of the function that handle the Ajax request.
For now, the R Q O iRdnfdy, because it°s a bit complex. Note a few things. First, the
response typeis D U U D \ E XNd hdéd this to process the binary data from the ZIP.
Second, the U HV R X Uigditiplp & static URL defined earlier in our code:

YDUHVRXUFHBB/NVRXUFHV JLS
Now let°s dig into the code that is run when the request is done:

YDODVWORKLINHWS5HVSRQVHIHD @RGLILHG
ORFDO6WRUDRKUFH/DVW®D REDLYWIR G
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The very first thing we do is cache the date the ZIP file was modified. LocalStorage

makes this incredibly easy to do. Make note ofthe UHVRXUFH/DV WOWGLILH
can test the code multiple times. We can either build new ZIP files and update their

last modified value via the command line, or simply use our browser®s console to de-

lete the value.

YDBEE QHZHE.LW%ORE%XLOGHU
EEDSSHRQGWHVSRQVH
YDEOREEEIHW% @SB OLFDWLRQ ]JLS

Next, we°ll prepare the binary data before handing it off to the ZIP library. This is a
multistep process that involves a % X L Gs@huldeld by the raw response and then the
actual % OdRject created by specifying our particular MIME type for our data. The
end result, though, is ZIP binary data. Now, let°s parse the ZIP file:

JLSFUHDW H5®IIDREIS% O R E 5 HDGREUX Q FWUROQ G M U
U H D GIHHW ( Q WIKIGHAW HR @V U 1AH V
H QW UILRHM D PKQ F W HR® U\
UHVRXURHW) LOHWIWLOHQDP H
AF U H DWWX H
I X Q F W LLROH
HQWJIHW DWHYLS)LOH:ULWEH IXQFWHRQ
IXQFWERQUHWRWD O
RQSURJUHVV FDOOEDFN

IXQFWHRQ
FRQVRP®H|LS UHDGHU HUURU
FRQVRQ M UU

The preceding code is probably a bit confusing, as we have callbacks calling callbacks.

In a nutshell we begin by creating an instance of a ZIP reader. This is based on the
zip.js API. One of the many ways to initialize the ZIP reader instance is by passing in
our E O Bbject. We then provide a callback to handle the reader. Within that, we call

JHW (Q W UrlLthe Yeader. This allows us to enumerate over each item in the ZIP
file.

This is the point where we begin writing data to the filesystem. Remember UHVRXUFH
', B It°s just a pointer to our directory. We°ll use it to create files within it by calling

J H W) L Q\keFll pass in a name, based on the ZIP file entry name. So, if the first entry

in our ZIP is foo.jpg, HQW U\ ILGsHR R PMHS J
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Then, J H W) L @pkhs the file on the filesystem. Within the success handler, we can
use entry, which is the file in the ZIP file, and pull the data out with JHW 'D W D

Essentially, we open a file on the filesystem and siphon out the bits from the ZIP file
entry into the file we opened. The first argumentto J H W ' [3 &\fil® writer. That han-
dles the actual bits. Two empty callbacks in there could optionally monitor the pro-
gress. But since this is a relatively simple process (again, sucking the bits from one
thing to another), we can leave them alone for now.

And that’s it. To test, | used the excellent Chrome plug-in  HTMLS5 FileSystem Explor-
er, an extension that lets you browse the filesystem associated with a website (see
Figures 6-6 and 6-7).

Figure 6-6.
HTMLS5 FileSystem Explorer Chrome extension

The files listed in Figure 6-7 are allimages from the ZIP file. | also built a simple function
that renders a few of these images:

GREXPHXQHW\6 HOHBEWR W % X D B/® QY HQW /L FWIHQH U
IXQFWLRQ

$WWHPSW WR GUDZ RXU LPDJHV WKDW H[LVW LQ WKH II
I WKH\ H[LVW ZH GUDZ IURP WKHUH LI QRW ZH GR QR)
YDUPDJIJH¥EREDSRQ\ MSJ
EX\ EDFRQ MSJ
FRRO ERED MSJ
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Figure 6-7.

HTML5 FileSystem Explorer (seen in the top-righthand corner), which browses the filesystem asso-
ciated with a website

FKXFN QRUULV MSJ
@

IRWDU OHDRPDJPWQJWRHQ ~
YDWKLV, P DUMD HH
UHVRXURHWS) LKLV, P DRBIHD\WB V H

I X QF W LLROgHA
GRFEFXPHXHW\6 HOHEWRIHYQQHU+70/
LPJ VUFILOMWRS85/ | EU !

IDOVH

After the user clicks on a button, the code loops over an array of filenames to see if
they exist in the filesystem. If so, the code simply adds an image to the DOM. Note the

use of ILOH W R.8 &skd this call to get a reference to the image that | can then
reference from HTML.
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Where to Go from Here

I hope this hack gave you an idea of what you can do with the filesystem. While support
is still somewhat limited, the benefits of being able to store resources locally make it
more than worthwhile, even if the API is a work in progress. Keep your eye on the File
API W3C working draft for updates.

Build a Milestone Calendar with
IndexedDB and FullCalendar.js

IndexedDB is a persistent object data store in the browser. Although it is not a full SQL
implementation and it is more complex than the unstructured keyEvalue pairs in
O RF D O 6 Wdr chb ukHlit to define an API that provides the ability to read and
write keyEvalue objects as structured JavaScript objects, and an indexing system that
facilitates filtering and lookup.

For this hack we will use IndexedDB to store milestone objects for a calendar appli-
cation. The Ul will provide a simple means to create a new milestone and provide a
title, start date, and end date. The calendar will then update to show the contents of

the local data store. Figure 6-8 shows the result.

Figure 6-8.
FullCalendar.js and IndexedDB
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We need to start by including the markup for the two pieces of the Ul: the calendar
and the form.

We°ll begin with the form. You may notice that the input fields for the dates include
data-date-format attributes. We will use these later for the JavaScript date pickers.

IRUP!
ILHOGVHW!

GLEFODVAWRQWURO!JURXS
ODERODVAMRQWURO!$®G HOOLOHOWRKA®!
GLEFODVAWRQWUROV

K 1HZ OLOHVRVRQH
LOQSXWSHVH[\@DPMWLWXBOXH
LQSXWSHVH[WODVWSDQQDPMWDUW

YDOXH GDWD GDWHRRUP®WG GS !
LQSXWSHVH[WODVWSDQQDPHQG
YDOXH GDWD GDWHRRUP® WG GS !
GLY!
GLY!

GL¥ODVNRUP DFWLRQV
EXWWRQH/ XEPIPMODVEVWQ EWQ SISDFYBEXWWRQ!
EXWWRQVEVWIEDQFHEEWWRQ!

GLY!

ILHOGVHW!
IRUP!

The calendar is provided by FullCalendar.js, a fantastic jQuery plug-in for generating
robust calendars from event sources. The library will generate a calendar from a con-
figuration object and a simple G LY

GLYGFDOHQGBUY!
And we can°’t forget to include a few dependencies:
OLQMUHI DVVHWV FVV GDWHSHBONAWHVKHHW

OLQKWHI DVVHWYV FVV IX0OFDUHN @DWHMKWHH W

VFULSWFKWWS FRGH MTXHU\ FRP MTXHVFULSWILQ MV
VFULSWF DVVHWV MV ERRWVWUDBE BWUISSLFNHU MV
VFULBWF DVVHWYVY MV IXOOFDOHEDUSRLIQ MV

To improve the user experience, we will also include date pickers for choosing the
dates within the form fields for start and end dates (see Figure 6-9).
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Figure 6-9.
Date pickers

To instantiate the date pickers we will include the following toward the beginning of
our script:

IXQFWLRQ
GS GDWHSLFNHU
GS GDWHSLFNHU

The Milestone IndexedDB

Now we will set up a global namespace to hold our code, and set up a public PLOH
V W R &rkd/\@within the namespace) to hold our milestones temporarily while we

pass them between our database and the FullCalendar API. This should make more
sense as you continue to read. While we are at it we will need to normalize our LQ G H [
H G V&fiable across all of the vendor-specific properties.

YDKWPO KDENV
KWPO KBPFRVUD\@
YDUQGH[HGZ%Q GIRZGH[HG 2 QGREENLW,QGH[HG" %

ZLQGRR], QGH[HG %
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LI ZHENLW,QGHRAGQ6RZ
ZLQGR%B7UDQVDFMLRIRFENLW, ' %7UDQVDFWLRQ
ZLQGR%.H\5DQIHQGRHENLW, % .H\5DQJH

Now we can begin to set up our database:

KWPO KDESBW[HG"%
KWPO KDEBW[HGE¥%Q XO O

IXQFWLR QW
KWPO KDEBW[HRES#%Q

LQLW

This will obviously fail for now, but as you can see the initialization begins by calling
the RS H @ethod onan KWPO KDFNV L% Gt [thkésd etoser look at
RSHQ

KWPO KDEBW[HBGSHWQAXQFWLRQ
YDUHTXHVU\WWGH[HRBS®WOLOHVWRQHYV
UHTXHROQW XFFHYQFWHRQ

YDVY
KWPO KD®BW[HGEYH W D U JHIW X O W

YDGE KWPO KD®BSY[HEGEY%

LI'Y GEYHUVLRQ
YDVHWOUHTXGHEVMWI9HUWLRQ
VHWOUHRQHWW RWPO KDEBW[HBQHUURU

VHW 9 UHRQHAXW F HXQ FWHRQ

LIGEREMHFW6 W RRR-QIWP BQVHVWRQH
GESHOHWH2EM HAVDGW RARHD H

YDVWRUGBHB UHDWH 2E M HFMWBN/RAURHQ H
ANH\3DWWKLPHG6WDPS

KWPO KDGBW [HG) %W
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HO WH
KWPO KD® B [HGI %W

UHTXHRWOWWWMUURWPO KDESW[HRQWUURU

First, we need to open the database and pass a name. If the database successfully
opens and a connection is made, the R Q V X F F ¢hiNba¢k will be fired.

Withinthe R Q V X F, wdHhén\theck for a version and call V HW 9 H U ¥ dn&dQes
not exist. Then we will cal FUH D W H 2 E M H &nWVpadd/ KRudidiie timestamp
withinthe N H\' S Prajveiy.

Finally, we call L Q L Wib build the calendar and attach the events present in the
database.

KWPO KDEBW[HGI®UW XQFWLRQ

YDGE KWPO KD@BW[HGE%
YDWUDQGENUDQVDFWILRQV V@R, %7 UD QV DFWIBRB, 7 (
YDVWRUWUDREMHFW 6RMLRWN W R Q H

YDMH\5DQJH6 . H\SDQREZHU%RXQG
YDEXUVRUSHTXWRR/SHQ & XNNBD QJH

FXUVRUS5HRQWXMFHX® FWHRQ
YDUHYV XOMW D UJHIW XO W

LI UHVXOW OVH

FDOHQGXOO&DOKWQGDU

KHDGHU

OHIWSUHY QH[W WRGD\
FHQWHWLWOH

ULIKWRQWK DIJHQGD:HHN DJHQGD'D\

ZHHNPRGBULDEOH
KHLJKW

HGLWDRBRO@KH
HYHQWWPO KBWRWVUD\

268 HTML5 HACKS



UHWXUQ
“HOWH

FROQVP®RHUHVXOW Y DUHVAXYODAD X H

EXLOGOLOH YV WRQHIDMDD\H
UHV XFORM W LQ X H

FXUVRUSHRQHVWRWPO KDBBW[HBGQHUURU

At this point we are poised to retrieve all the data from the database and populate our
calendar with milestones.

First, we declare the type of transactiontobe a 5 ($'B: 5, se(a reference to the

G D W D Ve¥YaRNUHH U Dedldefinea F X UV R U 5 b/ TaXind \RVB H Q & Xnd VR U
passing inthe N H\ U D&Y pddsing in a , we ensure that we retrieve all the values

greater than zero. Since our key was a timestamp, this will ensure we retrieve all the

records.

Once the R Q V X Fdvdrt\&¥ired, we begin to iterate through the records and push
the milestone objectsto EXLOGOLOHVWRQHS$SUUD\

IXQFWERDQOGOLOHVWRQHS$UUD\
KWPO KB WHVYUBXVKY

When we reach the last record, we build the calendar by passing a configuration object
to | XO O & D O Ha@Geforhing:

FDOHQGXOO&DOHWMQGDU
KHDGHU

OHIWSUHY QH[W WRGD\
FHQWHWLWOH

ULIKWRQWK DIJHQGD:HHN DJHQGD'D\

ZHHNPRGBHULDEOH
KHLJKW

HGLWDRBRO@KH
HYHQWWPO KBWRWVUD\

UHWXUQ
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Adding Milestones

Now that we are initializing and building our calendar, we need to begin adding mile-
stones to the database via the form. First let°s use jQuery to set up our form to pass
a serialized data objectto D G G 0 L O H \bMé#&iikbbmission:

IRUPVXEPDMWDFWLRQ
YDGDWD WKLVHULDOL]JH$UUD\

KWPO KDESBW[HIBGBOLOHGR\RDH
UHWXDQVH

Now let°s submit a few events and then view them in the Chrome Inspector to ensure
they are there (see Figure 6-10).

Figure 6-10.
Viewing milestone objects in the Chrome Inspector

Let°s take a closer look atour D G G O L O Hh¥etwdR Q H

KWPO KDEBW[HIEG® 0LOHVWRE M GRQ
YDGE KWPO KD®BBW[HGE%
YDWUDQGENUDQVDF WILRIQV V@R,%7 UD QV DF(WIBR B, 7 (
YDVWRUWUDREMH FW 6RLRWIN W R Q H

YDGDWD

WLWOG @YDOXH
VWDU® @YDOXH
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HQGG @YDOXH
WLPHEWRQRMZDWHIHWT7LPH

YDUHTXHWWRSXWDWD

YDGDWD$BAD@®D
UHTXHRWQW XFFHXY®FWHRQ
FDOHQGXOO&DOHRGEHDUYHQWEEBRWHE$UU

UHTXHRWOQWM U URUQ FWHRNQ
FRQVPARH(UURU $GGLBAJ

We established our readMwrite connection in much the same way as our
KWPO KDFNV L Q G H,[Hdt@Gowoindte@dLo¥dnly reading data, we write a
data object to the data store each time by caling VW R U H &Xpaksing it data.
Onthe RQ V X F#elthdh\an call | X O O F D Os-DAEE Y H Q W Gl Kalskht H
the data wrapped in an array object. Note that it is necessary to transform the data
object into an array since that is what the FullCalendar API expects.
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Geolocation Hacks

An exploration of the future of web technologies and browser capabilities would not
be complete without covering the tools and techniques available to enable location
awareness.

Location-aware web applications provide content, functionality, and services based
on the cooperative detection of the user®s physical location. These applications can
then provide the user with real-time filtering of online information relevant to his cur-
rent location, such as place markers indicating the user®s location within a map, local
consumer reviews, local coupons and offers, and even relevant traffic and public
transportation notices.

These applications also enable users to provide their location to friends in a social
network and vice versa, creating possibilities for meetups and blended online and
physical interaction.

As you might imagine, the opportunities are not just limited to enhancing the life of
the consumer. Given real-time location data of potential consumers and their friends,
retailers can also create highly targeted, location-specific marketing campaigns for
both digital and physical products.

How Does Geolocation Work?

The web browser employs various technologies to pass parameters via a
background HTTP request to a Location Information Server that returns a
data set that includes an estimated longitude and latitude.

The technologies used to gather location data depend on the device and on
the operating system running on the device. The most common sources
are:

A Public IP address

A WiFi access points
A Bluetooth MAC IDs
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A GPS
A GSM/CDMA cell tower IDs

Geolocation libraries for the Web are not new. In fact, today°s W3C Geolo-
cation specification is largely reflective of the original Google Gears API in-
troduced by Google in 2008. The API has been standardized and is one of
the most widely adopted of the HTMLS5 specifications covered in this book.

Fortunately, the API is also easy to usela benefit we will explore in  Hack
#58 and Hack #60 .

In addition, a number of third-party services are available for creating really
interesting hacks, and they explore concepts such as reverse geocoding
and geofencing. In Hack #59 and Hack #61 we will pass our location data to
a service that will provide an enhanced API for working with location data.

In Hack #62 we will blend the power of the WebSocket API with location
awareness to make our application update in real time.

For browsers that don°t provide this functionality natively, Google°s IP geo-
coding service can serve as a polyfill, as we will explore in Hack #63 .

The main drawback to this functionality is related to privacy and security,
and for good reason. After all, as responsible application developers we
should be doing what we can to protect the sensitive data of our users. In
Hack #58 we will take an in-depth look at how the browser employs cooper-
ative detection, allowing the user to opt-in to only sharing location data with
trusted web applications.

Use the Geolocation APIs to Display
Longitude and Latitude in a Mobile Web
Application

The Geolocation API exposes an easy-to-use API. With only a couple of lines of code,
you can obtain the user®s current position. What°s more, jQuery Mobile provides a
simple framework for building a cross-browser mobile web application.

In this hack we will utilize the jQuery Mobile framework to provide a relatively simple
means of authoring a cross-browser mobile application. Since this hack is focused on
displaying our current longitude and latitude and exercising the API across the mobile
web, we will only need a simple Ul.
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A Simple jQuery Mobile App

As always, we°ll start by building a basic page utilizing the HTML5 G R FW a&iH !
including our dependencies:

'287<3( KWPO!

K W ROD Q 81 Q
KHDG!
WLWRHXHU\ ORELOH *HR/RMOLWLRA] GHPR

PHWDPMLHZSRARQWHQWWK GHYLFH ZLGWK
LQLWLDO VFDOH

OLQWHO/W\OHVKHHW

KUHKWWS FRGH MTXHU\ FRP PRELOH MTXHU\ PRELOH
!

VFULBSWFKWWS FRGH MTXHU\ FRP MTXHVMFULSWILQ MV

VFULSWFKWWS FRGH MTXHU\ FRP PRELOH MTXHU\ P
PLQ MVVFULSW!

KHDG!
ERG\!

M4XHU\ PRELOH GHFODUDWLYH PDUNXS KHUH

ERG\!
KWPO!

As you can see, we have declared a dependency on one stylesheet, and three Java-
Scripts. We will build the remainder of the application using declarative HTML markup
and G D Witidibutes that the jQuery Mobile framework will interpret.

Within the E R Giad, we can now place the following:

GLGDWD URDHGDWD WKHPH

GLGDWD URIDOHBGHU
K *"HR /RFDWLRQ
GLY! KHDGHU !

GLGDWD URRBWHQW
XOGDWD UBOWHWY IGHDAN D L QN BIXH
oL!

DKUHI ORQJODW H P EGDWDONPIPIDMHR Q J/ DDV
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oL!
XO!
GLY! FRQWHQW !

GLY! SDJH !

At this point you should see what®s shown in Figure 7-1, if you access this page from a
smaller screen or shrink your desktop browser window to the size of a mobile browser.

Figure 7-1.
jQuery Mobile simple button
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As you might expect, the Ul wasn®t created through magic. jQuery Mobile uses Java-
Scriptto consume the G D Wtidbutes present in your HTML markup to dynamically
generate more HTML and CSS. The end result is what you see in your browser.

Now we will create a separate page to link to. You many have noticed a link to longlat-
embed.html within the main page.

XOGDWD UBOWHWY IGHDAN D L QN BIXH
OoL!
DKUHI ORQJODW HP EGDBWDNPIMPIDMHR Q J/ DDV
oL!
XO!

This will take us to a page that will run our JavaScript that contains our geolocation

code. Notice that we designated for this to not be a jQuery Mobile Ajax page. This
ensures that upon the click of the link we navigate to the new page. It is important that

the linked page is loaded so that its JavaScript will execute.

This page is structured similarly to the other page, with the same dependencies. |
intentionally kept the jQuery Mobile code as simple as possible. You can find more
information on working with jQuery Mobile in the excellent set of documentation

available on their website .

GLGDWD URDHGDWD WKRHPH

GLGDWD URIOBIGH U
K YRQJ/DKN!
GLY! KHDGHU !

GLGDWD URPRGWHQW
GLY! FRQWHQW !

GLY! SDJH !

In the content, we will create a G Le¥ment that will contain our longitude and latitude
data once it is returned from the remote service. We will also include a back capability
to return to the previous page.

GL¥ODVMR FRRUGYV
*HR/RFDWYBRQIQG /DWODW  VSDQ!
VSDIQGG /RQUORQJ VSDQ!
GLY!

DKUHI MTXHU\ORELOH HPEHG KWPO
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GDWD UROMWRQ
GDWD LQWIUQIH
%DFN

D

Now we will address our geolocation JavaScript. If you are familiar with jQuery the
initial  variable will look familiar in the code that follows. If not, you can learn more
about jQuery online.

Simply put, the jQuery function wrapper ensures that our page is ready before we
execute the following script. Then we will set up a global namespace object that we
will use to store our data. This type of organization will be important as our script gets
more complex moving forward.

Next, we will check to make sure the current browser supports geolocation by check-

ingthe Q DY L J &v)détRolkhe presence ofthe J H R O R F opéltyRf@is avail-

able, we will call the JHW & X U U H Q WeaHddvahd/Mds:aQV X FF&hWW MU UR U
object.

Then we will construct botha V X F F &/ M U WbBddt. Within our V X F F ¢bjecY
we can accept a position as a parameter and query the object forits nested FRRUGYV
object which contains both latitude and longitude properties.

We will thencall SR S X O D W H iwhHidD (Gés$ {Duery to append the returned val-
ues tothe V' S [ag3 that contain the IDs /D ¥dd /R Q J

IXQFWLRQ
YDWHR®

LI QDYLJDWRORFDWLRQ
QDYLIJDIWRORFDW WRX U U HQ WBRFANKMIMRUR U

*HW WKH ODWLWXGH DQG WKH ORQJLWXGH
IXQF WVRBFHRWVLWERQ
*HRODWS RV L WERRUGIYW LW X G H
*HROQJ SRV L WAERRUGRQJLWXGH
SRSXODWH-HFDBWHFO QJ

IXQFWHRO RU
FRQVRRH*HRFRGHU IDLOHG
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IXQFWBERSQXODW HG BI\RD&H U
/DW KW ROD W

/RQJ KW RO J

Now let°s return to our browser and navigate to the new page. When a user accesses

a web page that includes a callto QDYLJDWRU JHRBWRRERXWURQW 3R
W L R,@ security notification bar will be presented at the top of the page. Browsers

that support the Geolocation API have their own security notification, which asks the

user to allow or deny the browser access to the device®s current location (see

Figure 7-2).

Figure 7-2.
Google Chrome geolocation security notification

If the user allows the web application to track her physical location, the script will
continue to execute and make a request to the Location Information Server. The re-
mote server returns a data set that includes longitude and latitude. Once we have the
information and the V X F F H %aNback has been called, we update the page (see
Figure 7-3).

Security and Privacy Concerns

The ability for web application developers to collect location data about end users
raises quite a bit of concern in regard to security and privacy. The W3C specification
clearly indicates that client applications should notify users and provide an interface
to authorize the use of location data, allowing them to determine which web applica-
tions they trust:

User agents must not send location information to Web sites without the
express permission of the user. User agents must acquire permission
through a user interface, unless they have prearranged trust relationships
with users, as described below. The user interface must include the host
component of the document®s URI [URI]. Those permissions that are ac-
quired through the user interface and that are preserved beyond the current
browsing session (i.e. beyond the time when the browsing context [BROWS-
INGCONTEXT] is navigated to another URL) must be revocable and user
agents must respect revoked permissions. !

1 http:/dev.w3.org/geo/apilspec-source.html
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Figure 7-3.
Latitude and longitude

Use Google s Geocoding API to Reverse-
Geocode a User s Location

Longitude and latitude data is only beneficial to the application if it can do something
more interesting than just display it. One common use case is to reverse-geocode, or
find a human-readable location based on longitude and latitude.
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In Hack #58 we hacked together a simple mobile web application that displayed the
user’s current longitude and latitude. In this hack we will use the same jQuery Mobile
application and add an additional button to the home screen. This button will take us

to a separate page that displays the nearest city and state based on our current
location.

First, let’s add the additional button:

XOGDWD UBOWHWY IGHDAN D L QNBIXH

oL!
DKUHI ORQJODW H P EGIWDNPINDIV H
/IRQJ/DW
D!
oL!
oL!

DKUHI ORFDWLRQ QDPH H:MDEND> DXNRMIB[@ H
/IRFEDWLRQ %\ 1DPH
D!
oL!
XO!

We also have to remember to include Google°s Maps APIs to support our geocoding
service call (more on that later):

VFULSWFKWWS PDSV JRRJOHDSLV FRP PDSM DSL MV"VHQV!
VFULSW!

We now have two buttons on our jQuery Mobile home screen (see Figure 7-4).

This takes us to a new page that will run some JavaScript that makes a call to a remote
Google service. The script is structured similarly to the longitude and latitude script
in Hack #58 , so | won°t repeat those details here.

After checking for the existence of the Q D Y L J bojaeRR°W H R O R F pdpetyR Q
we create a J H R F Ri&idthlJand instantiateanew JRRJOH PDSV *HRFRGH

LI QDYLJDIWRORFDWLRQ
JHRFRGBHIRRIJBBEBS"HRFRGHU
QDYLIJDWRORFDW WRX U U HQ WBRFAMHMIMRUR U

Inour V X F F ¢hj¥cVwe designate the callback that will execute. There we can add
our future UHY H U V hh&thoR.
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Figure 7-4.
Adding a Location By Name button

IXQFWVRBFHS\WRWLWERQ
*HRODWSRVLWRRRUGIYWLWXGH
*HROQJ SRVLWRRRUGRQJIJLWXGH
UHYHUVHBBRWHRO QJ

Now we will create a U HY H U V kh&thbR that accepts the longitude and latitude
that was returned by JHW & X U U H Q W FriRsVle WthKR @r latitude and lon-
gitude data and passittothe JRRJOH P D S Velp& Wht@u Then we°ll set
that value to the O D Wr@pdrty of an empty object.
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IXQFWUR®YHUVEIDMIRQ J*
YDODWO@HIRRICHESNDW/@DW QJ

PDNH WKH FDOO WR D JHRFRGH VHUYLFH

The JH R F R @elthod will mak e a call to Google®s Geocoding APl and return a large
result set that contains more information than we need. Therefore, we will need to
parse out the city and state from the result set. Our  F L WAlue is stored in a property

named O R F D @nd he\ V W Ds\atdredin DGPLQLVWUDWLYH.Bi2UHD B (
code for doing this follows; Figure 7-5 shows the result.

JHRFRGHRIF RGIDW/QODWO QXQFWURY X OWWWD WX V
LI VWDWXRRIBES\HRFRGHUQWDWXV
LI UHVXO@&/ ¥

YDDGGUHVV&RPSRYVXODBXGCGUHVVBFRPSRQHQWYV
IRUYDU L DGGUHVYV &R RSRQIMKWY

IRUYDE E DGGUHVV&RROWQFHOQWYIWK

LI DGGUHVV&RROWOFHAVY ORFDO LW\
FLW\DGGUHVV&RRORQHQWYV

EUHDN

YDDGPLQ6WURQBLQLVWUDWLYHBDUHDBOHYHOB
LI DGGUHVV&RROWQIHEAVDGPLQEWULQJ

VWDWWHHV XO0@DG GUHVVBFREBRQHQWYV
EUHDN

*HFORFDWLRQBQW®RQJIJBQDPH VWDWKRUWBQDPH
VWRUH/RF DKW REFORFDWLRQBQDPH
" HOWH

FRQVP®HLIR UHVXOWYV IRXQG

"HO VH
FRQVP®&®RHI*HRFRGHU IDLOHG WXMDWRV
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Figure 7-5.
Showing the location name

Here is the final script:

IXQFWLRQ

YDWUHR "
YDUHRFRGHU

LI QDYLJDWRORFDWLRQ

JHRFRGEHZIRRIJBES"HRFRGHU
QDYLIJDWRUORFDW WRX U U HQ WBRFA-MHMIRULR U
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*HW WKH ODWLWXGH DQG WKH ORQJLWXGH
IXQFWVRBFHS\WRWLWERQ
*HRODWSRVLWRLRRUGIYW LW XGH
*HROQJ SRVLWHRRUGRQJLWXGH
SRSXODWH-HRDBWHROQJ
UHYHUVHHRRWHFRO QJ

IXQFWHR®O RU
FRQVRPR®H*HRFRGHU IDLOHG

IXQFWBERSQXODW HG BI\BD&M U
/DW KW RD W

/RQJ KW RO J

IXQFWUR®H U VOIDMIRQ J*
YDODWO@HIRRIBHSNDW/@DWWQJ

JHR F R GHHRIF RGHO W/ QO DWO QJ
IXQFW UR® X OWWWD WX V
LI VWDWXJRRIOBEHS\HRFRGHUGWDW XV
LI UHVX0&Y
YDDGGUHVV&RP IRIGHHVY &RPSRQHQW YV
IRUYDU L DGGUHVV &R FOSRQIMKWA
IRUYDE E DGGUHVV &R FOSRIQIEKW V

LI DGGUHVV&RRORQFHRIAVY ORFD O LW\
FLW\DGGUHVV&RRBRQHQWYV
EUHDN

YDDGPLQ6WURQGPLQLVWUDWLYHBDUHDBOHYHOB

LI DGGUHVV&RRORQFFHRAVVDGPLQE6WULQJ
VWDWWHHV XO0@DWG GUHVVBFREB RQHQWYV
EUHDN

*HFORFDWLRQEBEQW®RQJIBQDPYWWDWHRUWBQDPH
VWRUH/RFDRW.REFORFDWLRQBQDPH
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" HOVH
FRQVP®RHLIR UHVXOWYV IRXQG

" HOVH
FRQVP®RHI*HRFRGHU IDLOHG WXMWDWRV

Updat e a User s Current Location in a
Google Map

Sometimes the user of your application is moving and a location needs to be updated
at a regular interval. You can use a Google map to display a moving pin of the user°s
locations.

Using the Google Maps API

In this hack we will start by including the necessary dependencies for displaying
Google maps within our application. Fortunately, the Google Maps APl makes this very
simple. Just be sure to include the dependency in the head of your application°s
document.

VFULSWSHVH[W MDY DVREFKBW S PDSV JRRJOH FRP PDSV DS
MV"OLEUDULHV JHRPHWU\ SODFHWBBBESWHQVRU IDOVH

We also need an empty G Le¥ement to populate with our map:
GLYGPDS GLY!

Including the map is as simple as setting a reference to the HTML element we want
to populate, creating a configuration object called F R Q | L Jah# pdssing both to
an instantiation of a new Google map:

YDBRQILJ2EM
IRRP
FHQWEDWOQJ
PDS7\SH&R QMDUW/RIO
QDYLJDWLRQ&RQWURO2SWLRQV
VW\OHRRJIOBSMDYLIJDWLRQ&R GWE/RO6W\OH
PDS7\SH,RFRIJOBESODS7\SEH26'0$3
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YDBDS QHZRRJIOBSOWM &S RFXPHHIWWOHPHQW®S\, G
FRQILJ2EM

Figure 7-6 shows the result.

In case this type of programming is new to you, the properties within FRQILJ2EM
are optional and configurable. The complete API reference is available online.

Figure 7-6.
Reverse-geocoding a location with Google°s Geocoding API
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Now that we have a working Google map, let°s start updating our map with a map pin.
To do so, we willuse JHW & X U U H Q W ®BRekmidd okr@cation.

LI QDYLIJDMWRORFDWLRQ
QDYLJDIWRO R F W IWRX U U H Q WABRFFAMKMIRUR U
* HOWH
HUURQRW VXSSRUWHG

Updating the Current Location with a Timer

An application that can auto-update would obviously make our users® lives easier, by
not asking them to update their location as they move.

To enable an auto-update, we will create a timer thatusesthe QDYLJDWRU JHRO
WLRQ ZDW F K 3 RethhdNThiR igethod will execute the V X F F EhNbatk
when the location changes or when the device improves the accuracy.

YDSRVLWLRQMQPHIUIDIWRORFXWMRE3RVLWLRQ
IXQFWSRYLWLRQ

XSGDWHODUNHU
PDUNHU
SRVLWRRRUGIYWLWXGH
SRVLWRRRUGRQJLWXGH

Finally, we will call XS G D W H 0 Dadidi khternally calls the Google Maps API°s
VHW 3RV LMéthd:Q

IXQFWXBGDW H 0DLUIOHDWD R @J
SLO@HW3RVLWLRQ
QHIRRJIBBESNDW/QJ
ODW
ORQJ
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Improving the Map

Everything else, including the code for our Google map, will reside inthe VXFFHVYV
callback that is called once the user has allowed her location to be determined, and
the service has returned a longitude and latitude.

The S RV L WrbpBQis available withinthe V X F F ¢dlMa¢k object, so we will pull
the latitude and longitude from there and pass it to the Google Maps API°s /DW /Q J
method:

YDODWO@HZIRRIPHSNDW/GRVLWERRUGIW LW X G H
SRVLWERRUGRQJLWXGH

Now we will set up our simple marker. The P Dp¥operty is a reference to the HTML
local variable we used to store the 0 Ddbject earlier.

PDUNH@HZIRRJ@©HBSODUNHU
SRVLWIORRQVO QJ
PDSPDS
WLWOMWPO +DFNV

The following code allows us to place a circle around our map pin to emphasize the
location visually. (Be sure to try different values with the U D G hropdfty.) While we
are at it, we will also center the map to the current location.

YDBLUFORBHZIRRJOBS&LUFOH
PD®DS
UDGLXV

FLUFBHQGFRIQWHPWD UNHIRVLWLRQ
PDSHW&HQWHU
QHIRRJIOPHSWMW/QJ

SRVLWRRRUGIYWLWXGH
SRVLWRRRUGRQJLWXGH

Figure 7-7 shows what we end up with.
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Figure 7-7.
Placing a radius around the pin

Improving Accuracy

In the introduction to this chapter | listed a number of technologies (public IP address
location, cell tower triangulation, GPS, WiFi/Bluetooth MAC addresses, and signal
strengths) that a particular device can use to pass parameters to a Location Infor-
mation Server to estimate a user®s location.

The JHW & X U U H Q W sh&hdd. iMdedRn@n the default configuration, typically
uses the first and quickest service that is available on the device, which isn°t neces-
sarily the most accurate. The most common example is a smartphone handset using
an IP address location before GPS. Determining location by IP address is known to be
very inaccurate.
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The HQ D E O H + L J KeftfbfteXpbiiBs\a hint that the application would like to
receive the best possible results. This may result in slower response times or increased
power consumption. The user might also deny this capability, or the device might not
be able to provide more accurate results than if the flag wasn°t specified.

Saving Power and/or Bandwidth

One of the original intentionsof H Q D E O H + L J Kv§aEt6 pfoldde dbile handset
application developers with the option to avoid the use of GPS, which typically con-
sumes a significant amount of power. So, while it may improve accuracy, there is also
another side to the story. Oftentimes, it is necessary to strike a balance between ac-
curacy and resource consumption.

A few attributes are available that can aid in these decisions within your application
design:

PD[LPXP$JH

The maximum age (ms) of the last location response (the device may cache lo-
cation responses to save power and/or bandwidth)

WLPHRXW
The maximum time (ms) until the device retries a location lookup

Use the Geologi Service to Build
a Geofence

With Geologi, you can push messages and execute events to a single end user at the
moment he crosses into a geofence, dwells within it, or departs the zone. And with the
Geologi JavaScript SDK you can build a location-aware app that gives the user
the ability to build a geofence.

In this hack we will build a simple geofence, a virtual perimeter for a real-world geo-
graphic area.? We will do this by traveling to our favorite establishments in downtown
Austin, Texas. (After all, we needed a good excuse to get out.)

Building a Geofence

As we move from one establishment to the next, we will tag and push the new location
up to the Geoloqi service to store the data in a remote datastore.

2 http:/en.wikipedia.org/wiki/Geo-fence
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To demonstrate the fence we will then retrace our steps, and make a call to request
the nearest tagged location. As we move back through the tagged locations, Geologi°s
service will perform the necessary logic to determine which stored location is nearest
to our current location.

This is only a small portion of the Geologi API, as a complete exploration would be
beyond the scope of this book. Hopefully, this sparks your interest enough to get you
started hacking with this service on your own. You can find the complete APl  online.

Getting Started

First, we need to create an account at geologi.com . Once we have an account, we will
create a new application (see Figure 7-8).

We will be redirected to a screen that contains the Client ID, Client Secret, and Appli-
cation Access Token (see Figure 7-9).

Once we have this information we can begin building our app.

Building the Geofencing Application

We will begin by building a jQuery Mobile form. (For more information on setting up
and including jQuery Mobile°s dependencies see Hack #58 .)

Once we have all the jQuery Mobile dependencies we will include the following form:

IRUP!
ILHOGVHW!
K 1HZ /RFDWLRQ

LQSXWSHVH[\WQDPBDPNMDOXHM

EXWWROH XEPIPMODVEWQ EWQ SI6DFYBEXWWRQ!
EXWVRREOLFIWNW/DVW/RFDWLRQ  URHOADYE/QY QD O V H
*HW /DVW /RFDWLRQ

EXWWRQ!

EXWVRREOLFINW IHDUE\/RFDWLRQ BOWWWAQIDOVH
*HW 1HDUE\ /RFDWLRQ

EXWWRQ!

ILHOGVHW!
IRUP!
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Figure 7-8.
Creating a new application

The form has three main purposes. The button with  W\S H V X &Bit3\& new
location to the Geologi service by makingacallto D G G/ R F D Vihe &6€9nd button
returns the last location that was added. The third button returns the location nearest

to our current location.

To finish the necessary HTML markup for our interface we will also include the fol-
lowing placeholders for any dynamic updates to the Ul:
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Figure 7-9.
Viewing the application

VSDIQG ODVW/RFDWLRSDQ!

VSDIQG QHDUE\/RFDWLRSD Q!

Calling the Geoloqi API

To call the Geologi AP, first we need to include the Geologi JavaScript APIs within our
application®°s document:
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VFULSWSHWH[W MDYDVFULSW
VUFKWWS DSL JHRORTL FRP MV JHRUOBSW!PLQ MV

We also need to initialize the Geologi library and passinthe DFFHVYV BWie-NHQ
ceived when we created our application at geologi.com :

JHRORTDILW
JHR O DWW K
DFFHVVBWRNHBEQFIE DDFD DHG | E H Il FI DH F D

Next, as we have done in the other hacks in this chapter, we wiluse QDYLJDWRU JH
ORFDWLRQ JHW & X U URdvigWindde Nabke\f lyda ant more detail, but
here is the gist of it:

*HR AN
LI QDYLJDIWRORFDWLRQ
QDYLIJDWRORF DW WRX U U HQ W\BRFAMHMIARUR U

*HW WKH ODWLWXGH DQG WKH ORQJLWXGH
IXQFWVRBFHWRNVLWERQ
*HRODWS RV L WERRUGIW LW X G H
*HROQJ SRV LWERRUGR/QJLWXG H

IXQFWHR®T RU
FRQVR®RH*HR/RFDWLRQ IDLOHG

Now let°s begin building our event handlers.

First we need to create a function that will accept the coordinates returned from our
calto QDYLJDWRU JHRORFDWLRQ JHaW Setdisthie® & 3RV LW
Geoloqi:

IXQFWDRG/RFDWLRQ
JHROBRWWODFH FUHDWH
ODWLWHHFIDW
ORQJLWHHGBIQ J
UDGLXV
QDPHDYDFD 6WUHHW %DU
IXQFWURY SR GIVHWRU
FRQVRARWHYVSR GV R U
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To receive the last location we entered, we create the JHW /D V W /R Fi2tdd: R Q

IXQFWIRW/DVW/RFDWLRQ
JHRORHAMSODFH OULX@YWFWURYXGWURWU
ODVW/RFDWWRIH YV XSOWD B QD P H

To get our nearest location within our geofence we use the following:

IXQFWIRW1HDUE\/RFDWLRQ
JHRORHAMSODFH QHDUE\
ODWLWHHFIDW
ORQJLWHHEBIQ J
UDGLXV
IXQFWUR®XGIWURU
QHDUE\/RF DKW RI® V XQ@MD & @Q D P H

Finally, to set up both a trigger (an event such as an SMS message or push notification)
and a place in one call, we will create an object called a geonote that will be called when
we get within 100 yards of a location. So, withinour D G G/ R F D WethBd@e will
changethe SRYoM SODFHHRQRWH

IXQFWDEG/RFDWLRQ

JHROBRWWHRQRWH FUHDWH

ODW L WH{FsDW

ORQJLWHHGBIQ J

UDGLXV

QDPHRX DUH JHWWLQJ FORVH WR /DYDFD 6WUHHW
IXQFWURY SR QW RU
FRQVRP®RWHYVSRGWWRU

Now we will receive a message when we get close to our favorite establishments in
downtown Austin, Texas.

The finished product looks like this:

JHRORTDIL W
JHROPKWKOFFHVVBWRNHQ DH F D
*HR A
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LI QDYLJDWRORFDWLRQ
QDYLIJDWRORFDW IWMRX U UH Q WBRFANKIRUILR U

*HW WKH ODWLWXGH DQG WKH ORQJLWXGH
IXQFWVXBFHWRWVLWLERQ
*HRODWS RV L WERRUGIYW LW X G H

*HROQJ SRV LWARRUGRQJILWXGH

IXQFWHROQRWU
FRQVP®RHE*HR/RFDWLRQ IDLOHG

IXQFWIRW/DVW/RFDWLRQ
JHRORHMSODFH OULX@YWFWURYXGWURWU
ODVW/RFDWWRIH YV XD B QD P H

IXQFWDREG/RFDWLRQ
JHROBRWWHRQRWH FUHDWH
ODWLWHHFIDW
ORQJLWHHGBIQ J
UDGLXV
QDPHRX DUH JHWWLQJ FORVH WR /DYDFD 6WUHHW
IXQFWURY SR GV RU
FRQVRARWHYV SR GWIWR U

IXQFWIRW1HDUE\/RPDWLRQ
JHRORHMSODFH QHDUE\
ODW L WXFeIDW
ORQJLWHHEBIQ J
UDGLXV
IXQFWUREXGWURU
QHDUE\/RF DKWY RIB V X@HD & BQ D P H

This is just the beginning of what you can do with the Geolocation API and the Geoloqi
service. Now, take this as inspiration and build a more ambitious hack!

CHAPTER 7: GEOLOCATION HACKS 297



Use the Geologi Real-Time Streaming
Service to Broadcast a Remote User s
Movement

The combination of the Geolocation API and the Geoloqi Websockets server creates
a world of opportunity for innovative hacks. The WebSocket Protocol°s full-duplex,
bidirectional transport enables you to provide real-time updates of the remote user°s
location on a map.

The WebSocket Protocol creates a single, persistent TCP socket connection between
a client and server, allowing for bidirectional, full-duplex messages to be distributed
without the overhead of HTTP headers and cookies. In this hack we will use this light-
weight protocol to message our user location back to the server.

For more on the WebSocket Protocol refer to Chapter 9, which is dedicated to next-
generation connectivity protocols and advancements in HTTP.

The Geologi Real-Time Streaming Service

Geologi real-time streaming is provided through Node.js and Socket.lO. Socket.lIO
normalizes different transport mechanisms for real-time support. If a browser does
not support the WebSocket Protocol, it will fall back to polyfill support from one of the
following alternative transport mechanisms:

A Adobe Flash Socket

A Ajax long polling

A Ajax multipart streaming

A Forever iFrame

A JSON polling

More details on Socket.|O are available in Hack #76 .

Adding the Geologi JavaScript SDK is as simple as including a few script tags in the
head of your document:

VFULBWSHVH[W MDYDVFULSW
VUFKWWSYVY VXEVFULEH JHRORTL FRP VRFWHW $W!VRFNHW I

VFULBSWSHWH[W MDYDVFULSW
VUFKWWS DSL JHRORTL FRP MV JHRUOBW!PLQ MV
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Now we need to make sure we have the Geoloqi test account share token. We would
obviously replace this with a real share token once we are ready to implement it with

real users.

ZLQGRQORDGBQFWLRQ
YDWULSQHIHRORRIEENHWI LS 74 HZ =

W U LHSY H QMMRF DW LIRQ FWOREBD WL R Q
FRQVPRWWRFDWLRQ

W U LHBY H QGALW FR Q Q KKFWF W L R Q
FRQVP®HWULS VRFNHW GLVFRQQHFWHG

WUDMNDUW

If we open the console, we will see objects being logged in the console (as shown in

Figure 7-10).

Figure 7-10.
Google Chrome Developer Console viewing Geologi trip event objects
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These objects contain information related to the location of the user with a shared
token each time our application polls for a location.

First we will include the G Le¥ementwith LG PDS
GLYGPDS GLY!

Now let’s add a Google map to display the user®s location. In Hack#60 we discuss using
the Google Maps API in more detail. For this hack we will keep the map simple. Create
anew map and pass ittothe VHW 'H | D XdhWd of the Geologi Maps API:

ZLQGRQORDGQFWLRQ
PDS QHZRRJOHSOD $ RF X PHOMW O HP HQAD%B\ /G
]RRP

FHQWEHIRRJOHEHSNDW/QJ
PDS7\SHRGRJOHBSODS7\SE26'0$3

JHR O RDISWH W ' H | CPXOBW

Now that we have a map, we need to set up a new socket as we did in the first example.
We will again use the test account to instantiateanew JHR O R TL QtRdeddtsaN
6 R F NypeMbhich can be either W Udr S U R Xh8 J U Riyp&allows the developer
to subscribe to location updates for all users in a group using a group token.

For now, we will use a W UthKen to see only one user:
YDUHPRWHS8YXKWO
YDVFNWOQHZHROBRIENHWILS 74 HZ =

V F NMW H QWWRFDW LIRQ FWOREBDWLRQ

LIUHPRWH S8 VX0 O
UHPRW H 8MHRD PDISS/L Q¥ DV LF
ASRVLWIQR@RRJIBPEHSDW/QJ
ORFDWALIRWL W X G H
ORFDWALR@ILWXGH

UHPRW HPBRNHZ RIRRIOBSNDW/QJ
ORFDWLRWLW X G H
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ORFDWIAR@ILWXGH
WUXH

VFNWWDUW

Now we should see the pin moving on the map in real time, in sync with the remote
user we are tracking. To test it yourself create an account and replace the W Uthk8n
with your own. The result should look like Figure 7-11

Figure 7-11.
Google map pin of a remote user updating in real time

For more information about Geoloqi socket streaming, visit the fantastic ~ API docu-
mentation .
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Polyfill Geolocation APIs with Webshims

Often, web application developers are tasked with achieving cross-browser compli-
ance with the functionality they are targeting within an application. The Geolocation
API is not available natively in IE 8 and earlier, but there are alternative polyfills, such
as webshims, that you can use to get the job done.

| have included polyfill hacks throughout this book. For a general overview of the
problem that polyfills solve, read the introduction to  Hack #55 . For this hack | will
assume you are familiar with Modernizr and YepNope.js.

To get started we will include our dependencies:

VFULSWFKWWS FRGH MTXHU\ FRP MTXHVMFULSWILQ MV
VFULSWFMV PRGHUQLIJWFMYSW!

VFULSWFMV \HSQRSHVRUYLSW!

We will set up some basic markup to populate once we have received our location
coordinates:

GLFODVMR FRRUGV
*HR/RFDWYRBQQG /DWODW  VSDQ!

VSDIQG /RQUORQJ VSDQ!
GLY!

Now we will include the \H S Q BcpHioader that usesthe ORGHUQL]JU JHROF
W L Rrdperty to test the browser for geolocation support. If the ~ Q R BaMreturns

W U XHS Q RiBdyinamically load the polyfiller.js file from the webshims library,

patching the browser with geolocation support.

Once complete, the callback will be fired. For now, we will test these conditions with a
simple D O Hotth&/ X UoExhe polyfill:

\HSQR'SH

WHVORGHUQHRIORFDWLRQ
QRSH MV SRO\ILO@HU MV

FDOOEDFQFWDRUOUHV X QIW\A

WHVW \HSQRSH ORDGHU
DOHNMWO
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When we refresh a browser that lacks geolocation support, such as IE 8 and earlier,
we should see the alert.

So, now we can remove it and replace it with our webshims script.

First we will set up an option, F R Q | L U Pt@ ¢diifidlire the message displayed to
the user. Then we will call SR O\ L @@ pass in the features we want to add. For
this hack, we will only need to add geolocation.

Now we can make acallto QDYLJDWRU JHRORFDWLRQ JEW&XUU
pass inthe V X F F &h& M U UcRIbdck objects:

ZHEVKYRAW2SWLRQV
JHRORFDWLRQ
FRQILUP7RPWDLQLQJ \RXU ORFDWLRQ

ORDG DOO SRO\NLOO IHDWXUHYV
ZHEVKLPV SRODHRORFDWLRQ

ZHEVKLPV SRO\ILOO
IXQFWLRQ A
YDU *HR ~°

IXQFWLRQ SRSXODWH+HDGHU ODW 0QJ A
/DW KWPO ODW
/RQJ KW RO J

*HW WKH ODWLWXGH DQG WKH ORQJLWXGH
IXQFWVRBFHS\WRWLWERQ
*HRODWSRVLWRRRUGIYWLWXGH
*HROQJ SRVLWRRRUGRQJLWXGH
SRSXODWH-HFRDBWHROQJ

IXQFWHR®T RU
FRQVP®RKH*HRFRGHU IDLOHG
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QDYLJDWRORFDW IWMRXU U H Q WBRFANKIRULR U

And here it is, all together:

\HSQR'SH
WHVORGHUQHRIORFDWLRQ
QRSH MV SRO\ILO@HU MV

FDOOEDFQFWDRUOUHYV X DIW\ "
ZHEVKYRAW2SWLRQV
ZDLW5HIDIDG\VH
JHRORFDWLRQ
FRQILUP7HPDWRFDWLRQ ™ ZDQWV WR NQRZ \RXU SRVLW

ORDG DOO SRO\MLOO IHDWXUHYV
ZHEVKLPV SROHRORFDWLRQ

ZHEVKSRW\ILOO
IXQFWLRQ
YDWHR®

IXQFWSBRS X O DW HGBI\EDGEH U
/DW KW FOD W
/RQJ KW RO J

*HW WKH ODWLWXGH DQG WKH ORQJLWXGH
IXQFWVRBFHWRNVLWERQ
*HRODWSRV L WERRUGIW LW X G H
*HROQJ SRV LWERRUGR/QJLWXG H
SRSXODWHHRDGWHR QJ

IXQFWHRO RU
FRQVR®H*HRFRGHU IDLOHG
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LI QDYLJDWRORFDWLRQ
QDYLIJDWRORFDW IWMRX U UH Q WBRFANKIRUILR U
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8

WebWorker API

The WebWorker API provides a simple set of methods for web content to run scripts
in background threads. Web workers are executed from a main browser window but
run independently and in parallel. Once a script in the main thread spawns a worker,
the worker can send messages back by posting them to a defined event handler. Data
is serialized, not cloned, as it is passed back and forth. This is important to note be-
cause poor design or use of too many workers can actually cause performance issues.

Web workers are beneficial in that they run without impacting the other user interface
scripts executed from the main window, but they do have limitations. They have limi-
ted access to core JavaScript, and no access to the Document Object Model (DOM).

However, you can perform 1/O through the ; 0/+ W W S 5 ldbjeot &hd/&dén import
third-party scripts, as you will see in  Hack #68 .

There are three types of web workers: inline, dedicated, and shared. Browser adoption
for shared workers is still very sparse, so most of the following hacks will focus on the
simpler, dedicated worker.

In the last hack in this chapter, Hack #69 , you will see how shared web workers allow
any number of browser window contexts to communicate with a single worker
simultaneously.

Why are web workers so important to web application developers today? It has to do
with how browsers handle JavaScript.

How Browsers Handle JavaScript

JavaScript runs in the same thread as the rest of the browser Ul, and as the interpreter,

it pulls event handlers off the event loop as they are queued for execution. This queue
is shared with all event handlers to include those initiated by user interaction. In  Hack
#65 we will compare the perceived performance of array manipulation both within the
main thread and within a dedicated worker. If you haven°t witnessed the power of
offsetting work to a worker, you will get a clear demonstration in the first hack.
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JavaScript code bases continue to grow, and as more JavaScript runs, more applica-
tions block, waiting for the code to finish. Ultimately, we end up with unresponsive
script prompts.

How often have you seen the dialog in Figure 8-1, or something similar, telling you that
some scripts on a page are taking too long while your browser has become completely
unresponsive?

Figure 8-1.
Unresponsive script prompt in Google Chrome

What can create unresponsiveness in the browser? Here are a few of the more com-
mon cases, some of which we will explore in the following hacks:

A Processing large arrays or JSON responses

A Prefetching and/or caching data for later use

A Analyzing video or audio data

A Polling web services

A Image filtering in Canvas

A Updating many rows of the local storage database

A Encoding/decoding a large string

308 HTML5 HACKS



Use the BlobBuilder Interface to Create
an Inline Worker

Sometimes developers need to keep scripts and markup together in one HTML file.
When necessary, you can create an inline worker with the BlobBuilder interface. This
hack will teach you how to parse batched Facebook data.

As | mentioned in this chapter®s introduction, there are three types of web workers:
inline, dedicated, and shared. In this hack we will utilize an inline web worker by lev-
eraging the BlobBuilder interface. We already covered blobs in  Chapter 6, in Hack #53 .

Unlike dedicated and shared workers, inline workers do not require a worker to be
maintained within an external script. Inline workers are useful in that they allow the
developer to create a self-contained page. By utilizing the BlobBuilder interface, you

can pinline% your worker in the same HTML file as your main logic by creatinga % O R E
% X L Ca@dHpgending the worker code as a string.

The best way to think of a % OiRds a DOM file. The BlobBuilder interface provides

an intuitive way to construct % OdRjects. If you are familiar with getters and setters,

the API should make a lot of sense to you. Just instantiate a new % O R E % »hdO G H U
use the D S S H @é#nod to set data to it. You can then use the J H W % OnRtikod

to get the entire % O dérffaining the data.

We will start by settingthe W \ $olthe JavaScriptivorker script so that the JavaScript
interpreters won°t parse it:

VFULB&ZRUNHW\SHDYD6FULSW!ZRUNHU
VHORQPHVVDIRFWHRE& QW

YDMVRQ7HHWHGWW D
SDUVH WKH VWUXFWXUH

YDMVRQ'DWRISDUWWRQ7H[W

VHQG EDFN WKH UHVXOWYV

/IRRS WKURXJK WKH GDWD DQG VHQG EDFN REMHF

QDPH RI WKH EDQG DQG WKH WDONLQJBDERXWBF
VHOSRVWOHWWRM DWD

VFULSW!
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The Facebook Graph API and Batching Responses

Often it is desirable to reduce an application°s HTTP requests to as few as possible, if

not a single request. In this hack we want to fetch data from the fan pages of a large
number of bands within a particular genre. The data we are interested inisthe W D O N
L QJB D E R X \MdpértiR Tl pibperty is a metric that is intended to gauge the
success of Facebook pages, and in our application we are interested in monitoring the
pbuzz¥a of bands within our selected genre.

The WD O N L QJB D E ptofafyBaffid? teJoidwing Facebook user behaviors:

Page likes

Number of postings to a page°s wall
Commenting on content within a page
Sharing a page®s status update
Answering a question posted by a page
RSVPing to an event hosted by a page
Mentioning a page

Tagging a page in a photo

Liking or sharing a check-in deal

S B S b D B P e

Checking in at a place

You get the idea. We plan to perform operations on this data. The possibilities for
working with data such as this are endless, so for the scope of this hack we will just
parse out that particular property, create an unordered list, and update the Ul.

Reducing the Batch to a Single Request

We want to be optimized for mobile; we also want to cache the data locally, so we have
decided to use the Facebook Graph API°s batch support to make one single request
for all of our data (see Figure 8-2).

Facebook’s batch support allows you to pass instructions for several operations in a
single HTTP request. You can also specify dependencies between related operations
(described shortly). Facebook will process each independent operation in parallel and

will process your dependent operations sequentially. Once all operations have been
completed, a consolidated response will be passed back to you and the HTTP con-
nection will be closed.
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Figure 8-2.
Facebook Graph API°s batch support

Building the Blob

First we will use a fairly common approach to fetch the worker content from our inline
worker and append itto a % O. Ri&Il use the following vendor-specific methods:

YDEE QHZLQGHOREWXLOGKBERE.LWHORENWXLOGHU
ZLQGRR]%ORE%XLOGHU

Now we°ll grab the content using the T XH U\ 6 H O HhfetddRddd the WH[W &R Q
W H io)dérty of our selected element:

EED S S HRQRBF X PHXHW\6HOHEWRNHWH[W&RQWHQW

Finally, we need to create a E O R Ea3dbd Z R U NOdrlZ R U Nokdsuimes a param-
eter that is really a reference to a script. So the parameter usesthe FUHDWH2EMH
W 8 5 /method to create a URL to our previously created % O R E

YDREMSUGLQGRHENLWSELQG&RHZ
YDZRUNHUHZR UNRE M 8RLOH D W H 2 E NEIEFNY8% /O R E
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Fetching Data from the Facebook Graph API

Now we can fetch the data we need by calling the public Facebook Graph API. So first
we will set our URL, making sure F D O O ks EefidN " to overcome the cross-domain
problems with JSONP (more on JSONP in Hack #68 ):

YDXUO KWWSV JUDSK IDFHERRN FRP "LGV 7KH)OHFNWRQH
XPSKUH\VPFJHH 6SHDUKHDG5HFRUGY FDOOEDFN "

Next we will use jQuery’s JH W - 6 2n&thod to make our ;0/+W W S5 dojet, HV W
serialize the response, and pass it into our worker. At this point, we will have achieved

our goal of transferring the parsing operations out of the main thread by caling Z R UN
HU SRV W O Havid/pBsdihdy the data.

JHW-6RUOXQFWMRN®R O
FRQVR®RMVRQ
GDWDB62NWULQMMRQ
ZRUNSIRNVWOHGDWB 6WDUW WKH ZRUNHU

If you are using Google Chrome or Safari, press Option-Command-I to open the De-
veloper Tools, and then navigate to the console (see Figure 8-3).

Figure 8-3.
Facebook Graph API°s batch support
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Now we°ll update our worker with some logic to make our data somewhat interesting.
We need to manipulate it a bit, so first we will create a new array that holds simple
objects with two properties: QD BHWDONLQJBDERXWBFRXQW

YDDUUQHEUUD\
IRUYDNMHLQMVRQ'DWD
LI MVRQ'RIV\D2Z Q3 U RSN UW\
DUBXVK QDPHMVRQSNWAR DPH
FRXQWMVRQ>NWEAWDONLQJBDERXWBFRXQW

Now that we have this new simple array, let°s sort it by creating a basic FRPSDUH
function, which we can pass to JavaScript°s native sort method. As a result, our counts
are now in descending order.

IXQFWERPS DWEH"
LI DFRXQWFRXQW
UHWXUQ
LI DFRXQWFRXQW
UHW XU Q
UHWXUQ

YDQHZDUNUMRURRPSDUH
All'in all, our new inline worker looks like this:
VFULB®&ZRUNHW\SHDYDG6FULSW!ZRUNHU
VHORQPHVVDYBFWHREQW

YDMVRQ7HHWH GWW D
YDMVRQ'DWRISDUWINWRQ7H[W

YDDUUQHZUUD\
IRUYDMHLQMVRQ'D'WD
LI MVRQ'RIVWD2Z Q3 URSIKUW\
DUBXVK QDPHUVRQSNWARDPH-RXQW
MVRQSNWE@VDONLQJBDERXWBFRXQW

IXQFWERRS DWEH"
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LI DFRXQWFRXQW
UHWXUQ

LI DFRXQOWFRXQW
UHW XU Q

UHWXUQ

YDQHZDUNUVRURMRPSDUH

VHQG EDFN WR WKH UHVXOWYV
VHOSRVWOHWHZXIHJ U

VFULSW!

Now we can set up our listener to respond to messages that come back from the

worker. Once we get the data back from our worker thread we will handle it by updating

our Ul. First, let°’s take a look at the data by examining it in the console. We should see

that our data is now minimal, with only the QDRid WDONLQJBDERXWB
properties. Also, the bands should be sorted in descendingorderby WD ONLQJBDERX

ZRUNRIQPHVVDIAFWHREOW

WKH -621 VWUXFWXUH LV SDVVHG EDFN
YDMVRQ'DWDHGWW D
FRQVP®W VRQ'DWD

Let°s take another look at our new data in the console (see Figure 8-4).

Figure 8-4.
Facebook JSONP data in the console

Now our R Q P HV VHanrbr in our main thread will update the Ul with the fresh
data from Facebook. We can use jQuery to append the list to the Ul:
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YDOLVW XO! DWWRODDVWLVW
VWD W D\S S HQLG/ W

IRUYDU L QHZDWHWQJIJWK ~
YDOLVWLWHPOL! DWWRODVWLVWLWHP
W H[@H Z BL@Q D P H QHZBL@FRXQW

VWDWXV IDSGHQIGY WLWHP

Figure 8-5 shows the result.

Figure 8-5.
Top 10 list of Jam Bands by talking_about_count

Perform Heavy Array Computations in a
Dedicated Web Worker

Dedicated web workers are a great solution for expensive computations such as array
manipulation. With this hack you can move such a computation to a worker without
impacting the performance of an interactive canvas animation in the main thread.
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To begin to understand the power of web workers we need to manufacture an expen-
sive operation, and create a Ul that uses some type of animation that we would like
the user to be able to interact with seamlessly.

For the expensive operation we can manipulate array data, and for the animation we
can create a simple canvas that has balls bouncing as the user interacts with it.

We will then provide a simple Ul that provides tools for testing heavy array manipula-
tion inside and outside a web worker. The test will be focused on the user experience.
We will not output data to show the performance of our code, but we will rely on the
popular concept of perceived performance to determine which solution is higher

performing.

An Expensive Computation

First let®s create a function that manipulates the array data by taking an input of two
large integers and outputting a two-dimensional array of all the combinations of the
two numbers. With smaller numbers, performing these operations is handled fairly
well outside the web worker, or in the main thread, in all the modern browsers. But as
we begin to increase the size of the input integers, our Ul and our canvas animation
begin to demonstrate sluggishness.

Our computation will be maintained inside a S U R F Hfundtion. At the end of the

script we will access the element in our markup withthe L Gf W H [ W [2nd B it
thestring 352&(66,1* &2 &8wéllak set the background in red. This gives
us a clear indicator as to when the array processing is complete.

IXQF WSRRFHWY

FRQVR®H:,7+287 :25.(5

YDU VHOHFW ¥YBRD
YDB VHOHFW ¥FRO

YDD QHEUUM\

IRUYDU L uL ~
DL@ QHEZEUUIF\

IRUYDWM M FM ~
DlLoM@ > L M @

YDBRPSOHWH2&(66,1* &203/(7(
WH[WDUMB[MRPSOHWH
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WH[WDUMRMD¢ EDFNJURXQG FRPRU
FRORUIII ©

We also need to create a simple Ul for demonstrating our worker test. So let°s create
select boxes that contain the values we will pass to our computations. One select box
will fire the S U R F Hfwhbtion and the other will frethe SUR FH V V : Rubdchbhl U

that will perform the same computation inside a worker (more onthe SURFHVV:

H U function later in this chapter). We can also add the W H [ W RdUdfbignced in
our previous processing script.

IRUPODVIRUP KRULJRQWDO
ILHOGVHW!

GLFODVAWRQWURO!JURXS
ODERODVARQWURO ODEHO
IRUVHOHF\WWHOHFW 5R Z ®DBKGI!
GL¥FODVARQWUROV
VHOHFAMRE
RSWLRK@®RVH D YROBKLUR Q!
RSWLRQ!RSWLRQ!
RSWLRQ!RSWLRQ!
RSWLRQ!RSWLRQ!
RSWLRQ!RSWLRQ!
VHOHFW!
GLY!
GLY!

GL¥ODVARQWURO!JURXS
ODERODVARQWURO [RUBHHID H FIW
BHOHFW &ROXRO®EBOXH
GL¥FODVAWRQWUROV
VHOHFGMWR O
RSWIFRK®RRVH D YROBOKLIR Q!
RSWLRQ!RSWLRQ!
RSWLRQ!RSWLRQ!
RSWLRQ!RSWLRQ!
RSWLRQ!RSWLRQ!
VHOHFW!
GLY!
GLY!

GLFODVAMRQWURO!JURXS
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ODEHODVWRQWURO ROBEMID[WDIUHD
2XWSXOWEHO!
GL¥FODVWMRQWUROV
WH[WDRUHDVIVQ S XW [ODG YWHH[WDUHD
URZV! WH[WDUHD!
GLY!
GLY!

GLFODVARQWURO!JURXS
ODERODVARQWURO [RUBMID[W DIUHD
3URFHUDBEHO!
GLFODVAWRQWUROV
EXWWRBQ@RUNWFODVEWQ VPDOO
EWQ GD®UHI !'LWK :HE :RENWWRQ!
EXWWB@RQ ZRURODNEWQ VPDOO
EWQ SULRKDMHI 'LWKRXW :HE ERAOMWRQ!
GLY!
GLY!
ILHOGVHW!
IRUP!

Figure 8-6 shows the result.

We also need to use jQuery to add a few event listeners to listen for click events on
the select boxes. Our select boxes® event handlers wilbe SURFHaMAY SURFHVYV
: R U N Hrkbpectively. And finally, we willadd an L Q L Winction that listens for the

window’s R Q O &dnt@nd initializes our scripts.

IXQFWLRODW

ZRUNHROLAXNQFWLRQ
YDBRPSOHWH2&(66,1* :,7+ (% :25.(5

WH[WDUMB[MRPSOHWH
SURFHVV:RUNHU

QRQ ZRURBURNQFWLRQ

YDBRPSOHWH2&(66,1* :,7+287 (% :25.(5
WH[WDUMB[MRPSOHWH

SURFHVYV

ZLQGRQORD®LW
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Figure 8-6.
Building the basic Ul

The Bouncing Balls Canvas

Now let°s include the canvas animation. We°ll use a modified version of an existing
canvas demo provided by Eric Rowell . For our purposes we just need an animation
that we can interact with.

First let°s add just a bit of style to our F D Q ¥l&n¥ent:

VW\QHSHVH[W EVV
FDQYDYV
ZLGWK S|
KHLIJKWS]
EDFNJURXQG FRORU
FXUVBRLQWHU

P\&DQ¥DV
ERUGHIJVROLG
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WKLOJ
SRVLWRRQR O X W H

G\L QN
FRORIU
IRQW ZHERIOWG

VW\OH!

Now we can add the script. We won°t include Eric°®s long script here, but you can see
it in the companion Git repository .

We should now have a fully functioning demonstration. As we begin to increase the
size of the values in the select boxes and press the Without Web Worker button (see
Figure 8-7), we should see the interaction among the balls in the canvas become in-
creasingly sluggish.

Figure 8-7.
Adding the canvas animation

IXQFWBRRFHVV:RUNHU

FRQVP®H:25.(5
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YDU VHOHFW ¥YRD
YDB VHOHFW ¥FRO

YDZRUNHQHZRUNHW VHWY MV GHPRMV WZR'DUUD\ ZRUI
YDBHVVDJH

FRPSIQFUHDWH 'DUUD\

URZ9DOWMH

FRO9DOKH

ZRUNSIRVWOHVYDNMWULQPHVVDJIH
ZRUNRIQPHVVDYAFW LHRH QW

SULQW UHVXOWYV RI DUUD\ LQ UHVXOW GLY

YDU GDWD HYHQW GDWD

OXVW VWULQJLI\ EHIRUH DSSHQGLQJ WR '20

FRQVROH ORJ GDWD KDV UHWXUQHG DV W\SH
WLPH WR VWULQJLI\ DQG DSSHQG WR '20

YDBRPSOHWH2&(66,1* &203/(7(
WH[WDUMB[MRPSOHWH
WH[WDUMDF EDFNJURXQG FRPRU

FRORU III °

Spawning a Dedicated Web Worker
The WebWorker API is straightforward and easy to get started with.

First we will obtain the values from our select boxes and store them in the variables U
and F Then we will instantiate a new web worker by using the Q Hbgerator on the
: R U Neldssland passing a URI that points to our worker script.

IXQFWBRAFHVV:RUNHU
FRQVR®H:25.(5
YDU VHOHFW ¥YBD
YD®B VHOHFW FRO

YDZRUNHQHZRUNHW VHWY MV GHPRMV WZR'DUUD\ ZRUI
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Now we°ll craft an object to pass to our worker. As you will see in a moment, our worker
will be organized as a library of methods. This object is actually a configuration object
that has a F R P $roferty that instructs the worker library as to how to parse the
data. We°ll then pass our data to the workervia SRVWOHV.VDJH

YDU PHVVDJH n
FRPSIQ FUHDWH 'DUUD\
URZ9DOXH U
FRO9DOXH F

We also need to serialize our data before passing it to the worker. To do this we can
usethe -621 VW U L Qukthbd.

ZRUNHU SRVWOHVVDJH -621 VWULQJLI\ PHVVDJH

Before we craft our worker, let°s finish our work in the main thread by setting up a
listener to handle any messages sent back to the main thread from the worker.

Here, we actually aren®t interested in the data that is returned, only that the callback
has been fired indicating that the processing is complete.

ZRUNRIQPHVVDABAFWLHRH QW
YDBRPSOHWH2&(66,1* &203/(7(
WH[WDUMB[MRPSOHWH
WH[WDURM¥ EDFNJURXQG FRDRU
FRORU III ®

Here is the completed processing function utilizing the WebWorker API:

IXQFWBERQFHVV:RUNHU

FRQVP®H:25.(5
YDU VHOHFW ¥YRBRD
YDB VHOHFW KFRO

YDZRUNHQHZRUNHWVHWY MV GHPRMV WZR'DUUD\ ZRUI
YDBHVVDJH

FRPSIQFUHDWH 'DUUD\

URZ9DOUWMH

FRO9DOKH

ZRUNSHRNWOHVEDNMW ULQPHVVDJIH
ZRUNRIQPHVVDAEB FW LRH QW
YDBRPSOHWH2&(66,1* &203/(7(
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WH[WDUWMB[MRPSOHWH
WH[WDURM¥ EDFNJURXQG FRPORU
FRORUIII ©

Now we need to craft our worker script. Earlier | described the format of the script as
being a library, and being able to handle a F R P S Irgkthod that allows us to divide
functionality into different methods within the library. To match common industry
conventions, we capitalizethe & R P S X W akddleRo@dicate that we are creating
a JavaScript pseudoclass.

The FUHDWH 8 jbstbbe@fAmany computations that we could include in this
worker library. For the scope of this hack we will only craft the one method, but it°s
important that you understand the power of this pattern moving forward.

&RPSXWDWLRQV
FUHDWH 'DXQPW L&RMWD

YDU GDWIRZ9DOXH
YDEBE GDWRO9DOXH

YDD QHZUUM\

IRUYDU L UL n
L@ QHZUUIF\

IRUYDWM M F M N
DLoM@ > L M @
UHWXUQ

The secret to our worker library pattern is held withinthe R Q P H V Vlistehkt. We
use the bracket syntax to pull the name of the function out of the F R Q lobjéct we
passed from our main thread. We use this function to match a function by that name
withinthe & R P S X W Dlaéé laRi@a¥s the rest of the data to be processed by that
function.

VHOD GG (YHQW/LFWHQHIKQFWHRQ
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YDBHVVDJ}EA2ISDUWKDWD
FRPSXWD&RPE X W BRAHMVPVRP QRHV VD JH

VHOSRVWOHWVRPBEXWDWHG

IDOVH
Finally, here is our worker script in its entirety:

YD&RPSXWDWLRQV
FUHDWH 'DXQDPW LERMWD

YDU GDWIRZ9DOXH
YDE GDWRO9DOXH

YDD QHZUUM\

IRUYDU L UL A
L@ QHZUUIF\

IRUYDWM M F M n
LM > L M @

UHW>UQ

VHODGG (YHQW/LNMWHQHIKQFWHRQ

YDBHVVDJE2ISDUWIE&DWD
FRPSXWDSRPE X W BRHNMMIVRH @RH VV D J H

VHOSRVWOHWVRPBEXWDWHG

IDOVH

Figure 8-8 shows the result.
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Figure 8-8.
Processing complete

Use a Timer to Send Application State
to Workers

The combination of timers and web workers opens new opportunities in the develop-
ment of client-centric HTML5 applications. It is possible to make your application

artificially intelligent (in a very basic way) by giving it a set of functions called at a
regular interval. Although these operations can be performed in the main thread, it is
often optimal to perform them in a separate worker thread process.

In this hack we will gain inspiration from Angus Croll°s post, pweb workers vs. the crazy
flies¥%

For the most part, we will use most of Angus®s design, where he animates flies that
are eliminated over time based on array manipulations being performed within web
workers (see Figure 8-9). We will do much the same thing, but add our own flavor to
the hack.
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Figure 8-9.
Angus Croll°s crazy flies

In the hack we will explore very basic concepts of artificial intelligence by using Java-
Script timers and random number generation to create a web-based visualization.

One might argue that this is not artificial intelligence, but it is a basic simulation of
intelligence demonstrating two main subproblems: localization (knowing where you
are or finding out where other things are) and mapping (learning what is around you
or building a map of the environment); see Figure 8-10.

Each time you run this script it will behave differently. It will take on a life of its own:
creating data, consuming the data, and making decisions based on the current state
of the data. Eventually, the script will run out of data to process and will stop.

Besides the enormous amount of potential with the core concept of artificial intelli-
gence within the browser, the significance of this hack is twofold. First, we are adding
timers to the mix in order to setup S RV W 0 B drvalegthr interval. Second, we
are evolving our worker library further than we did in  Hack #65 . Our library will utilize
a few advanced syntactical techniques that you can use to make your own worker
library.
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Figure 8-10.
Localization and mapping illustrated with icons of users

In doing so, we will also extend JavaScript core to create a curry utility. We will then
use it within our VHW , Q W Hddll¥, B kandy trick that is worth understanding if
you haven°t seen currying before (more on that later).

Here is a general idea of what we will accomplish in this hack:

. Spawn the worker andadd (YHQW/L¥WHQHU
Generate DOM movement (characters).

Start snapshot timers and capture the state of the UL.

At each interval, send the state of the Ul to a worker (Al library).
Do heavy processing in the worker (Al library).

. Pass back updates to the main thread.

N 9 g W DN e

. Make updates to DOM elements.

CHAPTER 8: WEBWORKER API 327



General Overview

The general idea of this hack is to generate a number of elements and append them
to the DOM. These elements will be icon elements that we will refertoas 7 K L &Djdcts
and we will append them to the  E R Gad. But first let°s set up a few objects to hold
our data:

YDU WKLQJV >@ WKLQJODS ~° HOHPODS ~°

Now we°ll define a 7 K L €asds that we can instantiate when creating new 7 K LsQQlir

7 K L @lldnaintain a number of different properties that we can see in the constructor

that follows. Also, when we create a 7 K L @jéct we willcal FUHDWH7KLQJ(OH
which will create the actual DOM element, and assign a reference by L @& the HOH

P O Difect.

YDOPKLQJIXQFWOROQWRS G~
WKLING LG
WKIPLQ'[ Y WKILIPD['[
WKIPLQ'\ Y WKILIPD['\
WKLV WKLZOGOHIW
WKLV WKLZOGWRS
WKIS[7UDYHOOHG
HOHPQES FUHDWH 7 K LOQHI(V@/HRS

Hereisthe FUH D W H 7 K L @Qnit{dD lidd?i to create the icons. You can see that
we are creating an icon element and appending it to the body of the document.

YDBUHDWH7KLQ X@HPORQW R S
YDHOHPGRFXPHDIDWH(OHPHQW
HOHR QHU+70/
HOHFODVVIDRHKLQJ XVHU ELJ
GRFXPERGRHSSHQ G &IOHPG
H O HVPW \ GDHH | WW K L[V
HO HPAW\ QR SW K L\V

UHWXHOHP

Initializing the Things

To begin, we will create an HTML form that will enable us to control the hack. We will
create the form with one select box allowing the user to choose the number of
7 K L oXreate.

Then we will create a button to generate the movement.
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IRUPODVINRUP KRUL]JRQWDO
ILHOGVHW!

GL¥FODVAWRQWURO!JURXS
ODEFRODVAMRQWURO [RIBHIDHFWXPEHU RI
&KDUDFVOIDEW O !

GLFODVAWRQWUROV
V' H O HFGAQ X P EIH U
RSWLRK@®RVH D YRCBOWKLHR Q!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
RSWLRQRSWLRQ!
VHOHFW!

GLY!

GLY!

GL¥FODVAWRQWURO!JURXS
ODERODVARQWURO [RIUEMIO[WDIU®DEHO!
GLFODVARQWUROV

EXWWRBQR FODV&WQ ODUJH EWKBHLRDU\
*HQHUDWH 0 RYXHPW R Q!
GLY!

GLY!

ILHOGVHW!

IRUP!

Now that we have set up our Ul to give us some controls, let°s initiate our script by
adding an event listener to the Generate Movement button, and a callback event han-
dler called L Q L WL Q L Will accept the value that was selected in the select box.

JR FOLANQFWHRYQ

HSUHYHQW'HIDXOW
YDQXP VHOHFW QXYIE®XU
YDDSSURDFEKWK ZRUNHU

LQLQXP
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Once L Q L W called, two things will happen. First, we will begin moving our Thing
icons around in the viewport, and second, we will set up another click listener on an-
other button that will start the timers. From now on we will call this our Al button. Let°s
add the additional button:

IRUPODVIRUP KRULJRQWDO
ILHOGVHW!

GLFODVAWRQWURO!JURXS
ODERODVARQWURO RIEMIO[WDIUMDEHO!
GL¥ODVAWRQWUROV

EXWWRBQ®LFODV&WQ ODUJH EWQBEHLRPDU\
%HILQ BXWWRQ!
GLY!
GLY!

ILHOGVHW!
IRUP!

Figure 8-11shows the basic Ul.

Now we can begin moving the 7 K LsQudund by creating a Z K L IGopibased on the
number passed in from the select box. On each iteration we will create anew 7KL QJ
and add ittothe W K L @rdycall VW Dikl¢h 7 K Li@tde W K L @rdyWand add
each 7 KL ©Qthe WKL Q §ysbrthg each W K LoQJett in the W K L @rdwas a
property with its L @s the key inthe W KL Q (htbie &h W KL Q &hfedp S

LQLWIXQFWQK®
YDu Vv
ZKLOH QXP
WKLELBY QHZKLQJ L

WKLEBYWDUW
WKLQIWBS QB @ WKLLBY/

The V W D Unéthod begins the movement of the Thing icons in the DOM:
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Figure 8-11.
Building the basic Ul

TKLBURWRWWIDHUMKQFWLRQ
YDWKLV(OHPHPODKILV@
YDWKLQWKLV

YDBRYHIXQFWLRQ
WKLQJ ERXQ®HGE D J
VFDOHGS5D QMGRADAWWKLOD['[
WKLQJ ERXQ@®HGEQJ
VFDOHGS5D Q\GRADAWWKLOD['\
LI WKLGHDG
VHW 7 LPPIRXMW

WKLV (SWRMHIWWKLQJ
WKLV (SWRORSWKLQJ

PRYH

Now we°ll add another click event handler to the Al button that will start the timers:
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LOQLWIXQFWQK®

DL FOLAXNQFWHRYQ
HSUHYHQW'HIDXOW
YDUQWHUYDB@V

At this point we°re ready to add the timer calls that invoke workers on regular intervals.
For now we will set the timers to 1000 ms or one second. We will set up four actions
that will process our data in four different ways.

LQLWIXQFWQR®
YDU Y

ZKLOH QXP
WKLELBY QHZKLQJ L
WKLELBYWDUW
WKLQIWBEBS QLB @ WKLLBY

DL FOLANQFWHRY

HSUHYHQW'HIDXOW

YDUQWHUYD@V

LQWH WY@ OAL Q GREW, QWHQYBEH: FXN MU
XSGDWH3DWKYV

LQWH WY@ OAL Q GREW, QWHQYBEH: FXN MU
ILUH7R%HORZ

LOQWH WY@ OAL Q GREW, QWHQYBEH: FXN MU
URFNHW7RG6N\

LQWH WY@ OAML Q GREW, QWHQYBEH: FXN WU
HUDGLFDWHBORZ

You might be asking, pWhat is the curry functioninsideour V H W , Q WsMHAhaf doe€9
the curry give us?¥%
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Currying uses a closure to give us the ability to dynamically create functions based on
arguments passed in. Here is the very common custom F X U Ufuinction that aug-
ments JavaScript core:

IXQFWSHRWRWXBHUXQFWLRQ
L1 DUJXP HIHOI W K
UHWXWKLY QRWKLQJ WR FXUU\ ZLWK UHWXUQ IXQF

YDBBPHWKRIGLV
YDDUJVWRS$SUDDUXPHQWYV
UHWXXQFWLRQ
UH W ) BB® HWKRSIDAK LD UJIJVRQFDW
WR$SUDDUXPHQWYV

Currying provides a handy pattern for writing less code and making your code
reusable across your application. We can better understand this by looking at the
L Q Y RN H : RfuhbtibhU

YDUQYRNH:RUXGEWDRWYLRQ
FRQVROH ORJ WKLQJV
ZRUNSIRVWOHWYVDJH
DFWLRIFWLRQ
WKLQJIWKLQJIV

By extending JavaScript core, we can call F X Udd &n existing function and pass it a
string. The string becomes a reference to a method in our worker library (more on

that later; for now, just know that the D F W paRu@@eter of LQ Y RN H :iRsethd b U
string variable and then set as the value of the D F W judpd&pty of our custom object
that we send in SRV W 0 H Vid bud Wbrker). In this example we don°t need to
serialize our object, since we are creating it manually through the object literal syntax.

AN

DFWLRIFWLRQ
WKLQJIWKLQJIV

At this point we have icon elements moving around the screen, each having a config-
uration object associated to it. So, once a user clicks the event handler to begin the
artificial intelligence (or start the timers), the script begins to poll for these elements®
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information, such as their x andy coordinates, and posts the data to a web worker
library for processing. When the library has received the data, it will perform a com-
putation on the data by utilizing the action function that was passed in with our curried
function. Figure 8-12 shows the result.

Figure 8-12.
Generating movement

The Worker Library

As we discussed before, the curried function that is being called by our VHW QWHUY
D tners is passing a reference to the action we want to take within our worker library.

It does this by creating the object within L Q Y R N H : Rddd\b&bdihg it to our work-

er’'s SRVWOHVAPD JH

YDWKLQJV
YDXSGDWHYV

87,/,7,(6
YDVFDOHG5DQGR®FQWRR P L Q"
UHWXODQWRXOQGQ 0ODWIDQGRPDPLQ
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YDUHW'LVWDIQRHFWELRQ\ \ 2
U H W X0DGWKT UMD WSR2 DWOE Y |
ODWKEV \

$&7,21 OHWKRGYV
YDBFWLRQ@V
ILUH7R % HORZW L'R Q
YD KLJKHVWK L QIRUWQ FW DREY
UHWHYDUQ E\

XSGDWHMV
XSGDWHWLRQLUH7R%HORZ
XSGDWGE VKLJIKHBWG
XSGDWHY'\ Y

XSGDWB\

XSGDWW\ERO

0DWSR zZ

XSGDWEGMVVIDWHLQJ XVHU ILUH

SRVWOHWYSGIHVHYV

URFNHW 7IRENW 'R Q
YDORZHVWK L QIRUWQ FW DREX
UHW)OEUQ D\

XSGDWHMV
XSGDWHWLRQRFNHW7RBN\
XS GDWGE VORZ M \GNG
XSGDWHY'\ Y

XSGDWBV\

XSGDWW\ERO

XSGDWEBDMVVIDWHKLQJ XVHU SODQH

SRVWOHWYSGIHVHYV

HUDGLFDWHGERREWVRQ
YDVORZHWYXLQIRUWQFW DRE®

UHWXOB)7UDYHOBS[GUDYHOOHG

XSGDWHYV
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XSGDWHWLR@UDGLFDWHG6ORZHVW
XSGDWGE W ORZH®WG
XSGDWHYOWUXH
SRVWOHWYSGIHVHYV

XSGDWH3IXWRW LR Q
IRUYDU WKLQINQJWK L A
YDW WKLGLB
WS[7UDYHOQH® 'LVWW[QPKW[ W\20 GW\
W[20G W[ W\20G W\

RQPHVVDIBFWHRQ
WKLQJINGDWIKLQJIV
$ F W LRIG\D VDF W @R Q

Now that our worker library has done the necessary processing it posts the data back
to the main thread that has been listening for any new messages. Any new messages
will trigger the R Q P H V Vdehthandler, which will make updates to the Ul (see
Figure 8-13).

As you can see, numerous methods within our worker library are processing the data
through array manipulations. These manipulations can be very expensive, especially
as we increase the size of the data payload. One of the main points to take away from
this hack is that this library is organized to grow in a very clean, maintainable way. Just
add an additional method by creating a new property set to a function value.

Finally, the last syntactical sugar that we will use to make this library tidy and well
organized takes place within the R Q P H 'V VIBtenkk. Here there is a reference to
the $ F W L &bjecy which we could refer to as a JavaScript 6 L Q J O IHIASRIQ
JavaScript, we can create singletons, or classes that are only instantiated once, by
making use of a simple associated array of nameEvalue pairs. The pattern looks like
this:

YDSFWLRQV
ILUH7R % HORZW L'R Q

URFNHW 7IRENW 'R Q
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Figure 8-13.
Things being eliminated

HUDGLFDWHGBRREWVRQ

XSGDWHIDXWRWL'RQ

It is the same pattern as a simple JSON object.

Now we need to use the array bracket syntax to call the method of choice from within

the 6 L Q J O kladsRR@member, the name of the function was passed in from the
main thread. Now we can manage calls to any method within our library with only one
R QP HYV Vianldr.

RQPHVVDIBFWHRQ
WKLQJINGDWIKLQJV
$ F W LRIG\D VDF W @R Q
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Real-World Use

As | mentioned in the introduction to this hack, the core concepts of this simple script
bear enormous potential for real-world use. Here are a couple of ideas to get you
started:

A Offline analytics

A CoBrowse, user shadowing solutions

A Client-side image processing

A Background ;0/+WWS5HTXHVW

A Background readiwrite to local storage

We will explore some of these in upcoming hacks. Now go and build your own worker
library that can make decisions on its own.

Process Image Data with Pixel
Manipulation in a Dedicated Worker

One of the most practical uses of web workers involves processing image data client-
side without having to pass data back and forth from a remote server. Pixel manipu-
lation is a common way to add filter-like effects to images. Since you have access to
events exposed by the native browser API, you can apply these events based on user
input.

In this hack we will apply a grayscale filter to an image of the HTML5 logo. We will apply
the filter°s configuration based on location data and initiated on a native browser
event. The location data we will use will come from the x coordinate of the mouse®s
cursor, and the event we will use will be the P R X'V HdreYitHA’lwe mouse over the
HTMLS5 logo from left to right, the number will be smaller than if we were mousing over
the image from right to left. On this event, we will then pass the data to the web worker
for image processing. The filter we will create and apply will simply remove all color
except for black and white (in essence, it will be a grayscale filter).

As a result the image will become a lighter gray as we enter a mouseover from the
lefthand side of the image, and a darker gray as we enter a mouseover from the right-
hand side (see Figure 8-14).

First, let°s use jQuery to apply our event listener to the image, capture the coordinates,
and pass the event data to the S U R F Hfwinvetion:

KRYHU LRQPRXVHRYKQFWHRQ
YDU HSDJIJH;WKIRAIVHW/HIW
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Figure 8-14.
HTMLS5 logo

YDU HSDJHWKLIRIIVHWT7RS
FRQV R®H; [ < \
SURFHRWALY \

Now we°ll build our processing function, which will apply our filter to the image data.
Our function will accept the image we captured inthe P R X'V HeReYitldrnd the x and
y coordinates.

IXQFWBRRFHYPY[ \ A

SURFHVV WKH LPJ EDVHG RQ [\

Next, we need to create a canvas in memory that is the same size as the image we
passed into the image we are capturing:
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YDU FDQYDVY GRFXPHQW FUHDWH(OHPHQW FDQYDV
FDQYDV ZLGWK LPJ ZLGWK
FDQYDV KHLJKW LPJ KHLJKW

Now we°ll copy the image into the canvas, and then extract its pixels:

YDBRQWHPW® Q YIHW & R Q WH [W
FRQWE& WD Z, PIDRIH

YDSLIHOWRQWUHHW ,PDIH'DWADZLGWRXHLJIJKW
Here we are sending the pixels to a worker thread:

YDU ZRUNHU QHZ :RUNHU MDYDVFULSWV JUH\VFDOH

YDU REM ~
SL[HOV SL[HOV

[
\

ZRUNHU SRVWOHVVDJH REM &RS\ DQG VHQG SL[HO!

At this point we need to register a handler to get the worker’s response. When we
receive the response, we will create a local variable that we will use to put the image
back into a context object. We willusethe S X W , P D J HhEXAMED do so and pass
an x and y coordinate to offset the new image data. In this case we want to put the
new image in the same place we took the original data from, so we will use . Finally,
we willuse W R ' D W Di8dmidl the data back to the V Unffribute of our image. Can-
vashasa W R ' D W Dn8ethbd that will take the data in the canvas and create a string
that can be settothe V Wokoperty of an image. Appending that image somewhere on
the document will display the data as an image.

ZRUNRIQPHVVDdRFWHRYQ
LI W\SHRGDWD VWULQV
FROQVP®H:RUNHU HGDWD
UHWXUQ

YDQHZBSL[HHGBDODWDR[HOV 3L[HOV I[URP ZRUNHU

FRQWSXW , PDJHYBRESL[HOV
LPNVUF FDQYWR'DWD85/$QG WKHQ WR WKH LPJ
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You may have noticed the debugging technique we can use. Since we cannot use a
console API within a worker, we need to check the data type of the returned message

in the event handler listening to any messages in the main thread. If the message is

of type V W U, w&adsume an error and log it.

LI W\SHRI H GDWD VWULQJ ~
FRQVROH ORJ :RUNHU H GDWD
UHWXUQ

Here is the finished product:
IXQFWSRAFHYPY[ \ ~
&UHDWH DQ RIIVFUHHQ FDQYDV! WKH VDPH VL]H DV
YDBDQYDWRFXPHOMDWH (OHP & QW
FDQYDMNMGWKPIZLGWK
FDQYWHLIKWP XHLJKW
&RS\ WKH LPDJH LQWR WKH FDQYDVY WKHQ H[WUDFYV
YDBRQWHPW Q YIHW & R Q WaH [ W
FRQw&DWD Z, PIDRIH
YDSLIHOWRQWHHW ,PDIH'DWRDZLGWRXHLJIKW

YDZRUNH@QHZRUNHWDYDVFULSWY JUH\VFDOH MV

YDBREMA
SL[HOYL[HOV

[l
\

ZRUNS$RIV W0 HWREDM H
ZRUNRIQPHVVDARAFWHRQ
LI WA\SHRGDWD VWULQV
FROQVP®H:RUNHU HGDWD

UHWXUQ

YDQHZBSL[HIBDVBR[HOV
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FROQWSEXW ,PDIH)BDXWHESL[HOV
LPNVUFFDQYWR'DWDS85/

Finally, we need to create our grayscale filter within our worker script. Here, we will
make a call to | L O W Hwidich will process the image data, removing the necessary
data to return a gray image. The dynamic magic occurs inthe J U D\V @ikl
which multiplies the x coordinate®s position within the formula to return image data
that contains nothing more than shades of gray.

RQPHVVDIBFWHRSRVWOHVVOWHGDWD
I X Q F W LLROQW HRJJ G

YDSL[ LPJSL[H@GDWD
YDUFRUGLPJIB
YDUFRUGLPJG

IRUYDU Q SLOHQJWKQ L A
YDUUD\VFDOHIL@ [FRUGSLI @
SLiL @

SLiL@ JUD\VFDOHUHG
SLiL @ JUD\VFDOHJUHHQ
SLJL @ JUD\VFDOHEOXH

LP>GSL[H@GDWISL[
UHWXIPQG

Figures 8-15 and 8-16 show the result.
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Figure 8-15.
Left-side mouseover event resulting in darker grayscale

Use Import Scripts to Make Twitter
JSONP Requests

The WebWorker API allows you to import third-party or external libraries through the
useofthe LP SR U W 6 F kldthSdAAISONP, or JSON with padding, is a widely used
technique for fetching JavaScript from other domains without having to adhere to the
browser’s same origin policy.

In this hack we will make a call to the Twitter Search API to obtain the last 100
tweets that contain the K W FéYword within their body. We will leveragethe LP SR UW
6 F U L Sidvction available to us in the worker context.

As with any dedicated worker, the first thing we will do is to create anew : R U NaktlU
point to an external file:

YDU ZRUNHU QHZ :RUNHU MDYDVFULSWV MVRQS ZRUNHU |
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Figure 8-16.
Right-side mouseover event resulting in lighter grayscale

Then we will set up a listener for any messages passed back to our main thread. Within
our listener, we will loop through the response and build a G Lfof each result. In the
process, we will also append the profile image, and the name of the Twitter user that
posted the tweet.

YDZRUNH@HZRUNHWDYDVFULSWV MVRQS ZRUNHU MV
ZRUNRIQPHVVDIAFWHRY
FRQVRO®H GDWD
YDUHVHGDWD
IRU NHLQUHUHVXOWYV
YDUWHPUHVHV X0 W&
YDUPJ LPJ! DWWWUFLWHRURILOHBLPDJHBXUO
YDGLY GLY! DSSHIPG
YDWH[W GLY!KWPQNULPRNVHPH[W
GLDSSHW®B[W
GLYPWWRODVWZHHW
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OLVW'LYSSHOQGHRPRPBXVHU
OLVWD S S H®IGY

But we are getting ahead of ourselves, so first let°s make the request to Twitter from
within our worker. Our worker script is fairly straightforward. We need to set up a
callback function that we will pass within our request to Twitter. Within our callback,

we will simply pass the object back to the main thread to build out the Ul. Later, we
will explore some of the possibilities for processing the data from Twitter, but for now

we will just pass the full object back to the main thread.

YD BD OO EDIKN) FW LRREM
LI REKDV2ZQ3URSHWNAO WV
SURFHVV WKH GDWD

SRV W0 HREDM H

" HOWVH
SRVWOHVVD IUHVXOWYV

Making the request is simple, and involves a combination of JSONP and LPSRUW
6FULSWYV

JSONP

JSONP or JSON with padding is a technique used to work around the browser°s same
origin policy for fetching JavaScript from another domain. A JSONP API server will
read in a callback request parameter and wrap the JSON-formatted response within
that function. The technique then takes advantage of the way the browser interprets
and executes JavaScript when a script tag is dynamically generated and appended to
the DOM.

As | mentioned in other web worker hacks, our worker thread is limited in that we

do not have DOM access, but we do have access to the special functon LP SR UW
6 F U L S VBd/let°s make a call to the Twitter API to get the latest 100 tweets with

K W R search query. Notice the F D O O pakreser and the function reference

to FDOOEDFN

LPSRUWGFKWSMWSY VHDUFK WZLWWHU FRP VHDUFK MVRQ"
T KWPO USS VLQFHBLG FDOOEDFN FDOOEDFN

Here is the final web worker code:
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Figure 8-17.
Fetching the latest HTML5-related Twitter data

YDBDOOEDIKN) FW LRREM
LI REKMDYV2ZQ3URSHWAO WY
SURFHVV GDWD
SRVWOHWREDMH

" HOVH
SRVWOHVVD UHVXOWYV

LPSRUWG6FKIWVSWSY VHDUFK WZLWWHU FRP VHDUFK MVRQ"
T KWPO USS VLQFHBLG FDOOEDFN FDOOEDEFN

Figure 8-17 shows the result.
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As | mentioned before, this is a very simple example. This approach can be very effi-
cient for processing API data within a web worker. Often, developers will want to alter
the format of the data within the worker, and then pass composites or even smaller

portions of the original data back to the main thread. Now you can, too.

Connect to Shared Workers
Simultaneously from Multiple
Browser Windows

Dedicated web workers are directly associated with their respective spawning script,
but shared web workers allow any number of browser window contexts to communi-
cate with a single worker simultaneously. As you will see in this hack, shared workers
implement a slightly different API, but overall the concepts are very much the same.

Just like dedicated workers, to create a shared web worker you pass a JavaScript
filename to your : R U Nristduce, except this time youusethe 6 KD U H G :dBjédtN H U

Unlike dedicated web workers, shared workers introduce the conceptofa S R bbMtt
that must be designated along with the attached message event handler. After that,
we call the S R4 WW D Unéthod.

And finally, we are set to use our standard SRVWOHVVDJH
YDZRUNHQHBKDUHG:RMNHMODVFULSWYV VKDUHG VLPSOH MV
YDORJ GRFXPHOM(OHPHQW®%\,G

ZR U NSHRIUMG G (Y HQ W /L VW MWAHQTHIK Q F W HR'Q
ORWH[W&RQWRQWHGDWD

LI HGDWBDUS$W n
GRFXPERGMW\E®DFNIJURKQGOG WD

IDOVH

Z R U NSHRJUWW D U W

Since any of the existing page scripts, or even scripts within other windows, can com-
municate with a shared web worker, we will create three L | U B RoHiemonstrate
communication across browser window contexts:

SUHG ORU/RJ SUH!

LIUDNMWF VKDUHG VLPSOH LQIKDRKHNP O
LIUDNWF VKDUHG VLPSOH LIQ @QHWD KW PO
LIUDNMWF VKDUHG VLPSOH LIQ@QHWD KMWIP O
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In each document being loaded in the L | U BsRuel will instantiate new 6 KDUHG:RUN
H bbjects that point to the same external script. The R Q P H Vevedthhdler will

expect two items as a response: a number that is maintained by a counter with the

worker thread, and a randomly generated color that will be set as the background

color of the document that spawned the worker.

'287<3( +70/!
WLWOMY +DFNV 6KDUHWLWONHU

SUHGOR/IRJ SUH!

VFULSW!

YDZRUNHQ@HBKDUHG:RUNMDVFULSWV VKDUHG VLPSOH MV

YDORJ GRFXPHIW(OHPHQWR4\, G

ZRUNSRIURMQ P HV VDX B FWHRQ
ORWH[W&RQWRQWHGDWD

LI HGDWBDUS$W n
GRFXPERGMMW\E®DFNIJURKQGOG WD

VFULSW!

Figure 8-18 shows the three L | U BsRédncluded.

Within our worker we will maintain a counter that will increment with each connected
client. The number is posted back to the main thread that spawned that particular
instance of the worker. We will then generate a random color and post it back to the

same context.

YDBERXQW
RQFR QQ HEWF W HRQ
FRXQW
YD SR UWH SR U@/
SRUSRVWOHVMWDNBEOLVKHG FRQERKQMUR Q

YDUDQGRP&RORU ODWKDQGRPIIIIIT WR
6WULQJVXEVWU
SRUSMRVWOHVWDIIGFRP&RORU

Now, as we refresh the page we will see that the four independent spawning scripts
are receiving asynchronous responses from the worker thread. Not only do the back-
grounds get randomly generated, but each spawning script connects in a slightly dif-
ferent order each time (see Figure 8-19).
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Figure 8-18.
Including three additional iframes
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Figure 8-19.
Random background colors for each worker spawned
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9

Hacking HTML5 Connectivity

The HTMLS5 connectivity layer is made up of perhaps the most exciting of the speci-

fications in the HTMLS5 family. In this group are XHR2, the WebSocket Protocol, the

Server-Sent Events feature and EventSource JavaScript API, and SPDY. Many would
agree these technologies are already disrupting web application design in much the

same way Ajax did in the mid-2000s.

These technologies and protocols make up the next evolution in client/server web
technology.

The WebSocket Protocol creates a single, persistent TCP socket connection between
a client and a server, allowing for bidirectional, full-duplex messages to be distributed
without the overhead of HTTP headers and cookies. This long-awaited technology
provides a solution that was formerly created through creative uses of HTTP.

Over the past decade, web application developers have crafted technologies and
techniques such as Ajax, Comet, Flash sockets, HTTP streaming, BOSH, and Reverse
HTTP to achieve solutions that provided real-time Ul updates. In the section  pPolyfill
WebSocket Support with Socket.|0% (page ) and in Hack#76 , we will rehash some of
those techniques as we set up a Node.js socket server that provides fallbacks for
browsers that have yet to implement the WebSocket specification. While we are at it,
we will also inspect the network and peer deeper into the connectivity layer by ex-
ploring the command-line interface of the Z ¥hodule for Node.js in Hack #71, and by
using the Chrome Developer Tools to inspect packets sent to and from the browser in
Hack #70 and Hack #77 .

At the same time, the Server-Sent Events feature and the EventSource JavaScript API
are standardizing HTTP streaming. Often overshadowed by web sockets, this stan-
dard is making longstanding connections over HTTP nearly trivial. I Hack #74 you will
see a Ruby implementation of HTTP streaming as multiple clients connected to an
evented web server to subscribe to push natifications.

As we are already seeing in early applications that utilize web sockets today, web
sockets do not make HTTP or Ajax techniques such asthe ;0/+W W S5 dbje¢t H V W
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obsolete, but they do complement existing technologies by providing another tool for
web application developers to use when building solutions that need real-time data
updates. In fact, XHR has evolved into the Level 2 specification, which we got a taste
of in Hack #53 .

In Hack #75 | also will introduce the evolution of cross-domain communication as we
configure a server to accept requests from our web application.

In addition to support in modern web browsers such as Google Chrome and Opera,
there are also now web socket implementations in Java, .NET, Ruby, PHP, JavaScript
(Node.js), Objective-C, and ActionScript. We will explore some of these different im-
plementations for a Java implementation in Hack #73 , and for server-side JavaScript
in Node.js in Hack #71.

We will also explore a third-party remote socket server at Pusher.com in  Hack #72 .

And finally, in Hack #78 we will set up a simple SPDY server in Node.js to gain a better
understanding of this exciting protocol and what it has to offer.

Use Kaazing s Remote WebSocket Server
to Echo Simple Messages from a Browser

The echo server is a web-based socket server created by Kaazing and hosted at web-
socket.org . It demonstrates the capabilities of the WebSocket Protocol by echoing
messages sent from the browser.

This example is an extension of the code provided as a test of the Echo Test server
on Websocket.org. The code was refactored to follow a more object-oriented ap-
proach. You can see the original example at websocket.org .

Let°s open an HTML file and begin by creating a basic : HE 6 R F N H:Més H Pal-
Script. Since JavaScript isn°t class-based, we will follow a very common pseudoclass
pattern to manage our code. | provided the basic structure within our JavaScript tags

in the following code:

VFULOWQJXDUMY DVFW\SWVH[W MDYDIVFULSW
"HE6RFNHWIKE@RW 'R Q
UHWXUQ
SXEOLF PHWKRGV JR KHUH

HE6RFNHIMWMQHW®WR/ HFKR ZHEVRFNHW RUJ
VFULSW!
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We also need to add a G Lt¥g with LG R X W BX Wl be where we log our
messages.

K tHE6RFNHWK7HVW
GLYGRXWSIXW@LY!

The :HE 6 RF N HadssHHRR four public methodsi LQLWRQ2SHRQQ
& ORV Ehd RQOHVViadd bhe public property, Z VThe Z \property will
hold the instantiation of our new : H E 6 R Fobjelet. W

Now, let°s take a look at the L Q L Whethod.

In :HEG6RFNHW'H RRpds€alURL as the only parameter. It is then passed to
the instantiation of anew : H E 6 R FN¥tidéAhat our URL is using the ZV  prefix.

The WebSocket Protocol defines ZV  for a basic web socket connectionand ZV V
for a web socket secure connection. For this hack, we will stick with the basics and
use the ZV connection.

"HE6RFNHWIKHEBRWL'RQ
UHWXUQ
ZV QX0O0
LQLWXQFWXRO®
WKLZV QHZHEBRFXH®/

HE6RFNHMQHW®WR/ HFKR ZHEVRFNHW RUJ

Now, let°s create a method called R Q 2 S kbQ@rap our callto V H Q &nd to listen
for the event that fires once the connection has been established:

"HE6RFNHWIK@RWLRQ

UHWXUQ
ZVQXO0O0
LOQLWXQFWKRO®
WKIZV QHZHE6RFXH®
WKLIRQ2SHQ

RQ2SHRQFWLRQ
WKIZVRQRSHG@QFWHRK @
FRQVRPR®H&211(&7 (" HYW\SH
"HEBRFNHIWWIR@GWPO KDFNV
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"HE6RFNHWMQH®WR/ HFKR ZHEVRFNHW RUJ

Within the R Q 2 S kh&hod we have also included a F R Q V R Oth&t @IRog the
event type (see Figure 9-1).

Figure 9-1.
Logging the connection onOpen event

To establish a WebSocket connection, the client and server upgrade from HTTP to the
WebSocket Protocol during their initial handshake. There are several handshake
mechanisms, but unless you are writing server-side socket implementations, the
WebSocket JavaScript API implemented in your browser will abstract these details
away from you.

The handshake request is formatted as such (only the basic headers are shown):

*(7 GHPRI 73
+RV W
&RQQHFWERIQ
8SJUDGH
2ULJLQ

Here is the handshake response (again, only the basic headers are shown):
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+773 ‘HE6RFNHW 3URWRFRO +DQGVKDNH
8SJUDGH

&RQQHFWERQ

6HUYHU

Using the Google Chrome Developer Tools you can inspect this client/server interac-
tion. Click on the Network tab and select pecho.websocket.org¥s on the left to see the
request and response header information (see Figure 9-2).

Figure 9-2.
Inspecting web socket request and response headers

You will notice in the request headers that there is a Connection: Upgrade header. You
will also see that the type is indicated in the Upgrade header and the receiving host is
echo.websocket.org.

HTTP1.1included a new request header named Upgrade to provide a simple mech-
anism for transition from HTTP/1.1 to some other, incompatible future protocol.
The client sends the Upgrade header in the request, informing the server that it
would like to switch protocols. The communication is then dependent on the server
to validate the switch between protocols, if it is capable or configured to do so.

In the response, we see that an Upgrade header has been returned, and the corre-
sponding value is : H E 6 R FTNid4elé the client browser that the requested upgrade
type was available and the persistent connection has been opened.
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Now, let’s evolve our code a bit, and begin to add a few more public methods that will
expose more connection events effectively demonstrating the internals of the socket
communication: RQ& O RNIHRQOHVV.DJH

RQ&ORYXBFWLIRQ
WKLZVRQFORVMHQFWHR @
FRQVR®H&/26 (' HYW\SH

RQOHVVDJIHFWPR ®
WKIZVRQPHVVDIBFWHR @
FRQVR®HS5 (63216 ( HYWDWD
‘"HE6RFNHMWH®RVH

And in our L Q L Wet°s execute our new methods:

LQLWXQFWXRO
WKIZW QHZHEGRFXH®/
WKLIRQ2SHQ
WKLRQOHVVDJH
WK LRQ&ORVH

Now, if we refresh the browser we should see new console logs coming from our new
event methods. The send call within R Q 2 S lddSses the message phtml5 hacks¥a to
the remote echo server, and the server echoes a response. The RQ O H V V &ehH
logs the message and calls R Q & QdeesIdure 9-3).

In the latest version of the Canary build of Chrome, we are also given a new tab in the
Dev Tools that allows us to view the traffic being sent back and forth between the
browser and the remote server. To take advantage of this capability, first you need to
get Canary. Now, follow these steps:

1. Navigate to the index.html we just created.

2. Turn on the Chrome Developer Tools, or press Apple+Shift+l (Mac OS X) or Ctrl-
Shift-1 (Windows and Linux).

3. Click the Network tab, and click on Web Sockets just like we did in the earlier
example.
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Figure 9-3.
Console logs from event methods

4. Select pecho.websocket.org ¥

5. Select the WebSocket Frames tab.

The information given is very beneficial and prevents you from having to install a third-
party tool:
Number

This is a counter, to demonstrate the sequence of the messages.

Arrow
This is the direction of the message.

Timestamp
This is the time the message was initiated or received.

Op-code
Op-codes are split into three categories: continuation, non-control, and control.
Continuation and non-control op-codes indicate that user messages and control
frames are used to configure the protocol itself: 1 represents a text message, and
8 represents a closed connection.

CHAPTER 9: HACKING HTML5 CONNECTIVITY 357



Length

This is the number of characters in the payload.

Contents

This is the actual data in the WebSocket payload.

Figure 9-4 shows web traffic viewed with the WebSocket Frames tab in Canary.

Figure 9-4.
Viewing web traffic with the WebSocket Frames tab in Canary

For clarity, let°s recap the interaction:

1.

358

The client browser instantiatesanew : H E 6 R feljekt &d passes ita URL using
the ZV protocol.

. The client browser then makes an HTTP request to the remote server requesting

a : HE 6 R Fedwiddfibn upgrade.

The server responds with response headers indicating a &RQQHFWLRQ 8
JUDdBtype 8SIJUDGH HEG6RFNHW

This fires the R Q R &&hQ

. Withthe R Q 2 S Irh&hod the client browser calls V H Q &hd passes a payload.

The server responds with an echo of the same payload firingthe RQPHVVDJH
event.
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7. The R Q 0 HV Vdehtinethod logs the payload to the client console and then
calls FORVH

8. The R Q & O ReVéht method fires and logs & / 2 6 (and the event type to the
console.

Here is the final code in its entirety. This is just the beginning of a well-organized Java-
Script WebSocket library. Take it and start your own hacks!

KWPO!
KHDG!
PHWIIXDUVXWI !

W LW®HE!6 R F N H WW/LIHV @VH !
VFULOSWQJIXDUMYDVFW\SWVH[W MDYDIVFULSW

HE6RFNHWIK®RWLRQ

UHWXUQ
ZVQXO0O0

LOQLWXQFWXRO
WKLZV QHZHEBRFXH®/
WKLRQ2SHQ
WKLRQOHVVDJH
WKLRQ&ORVH

GR6HQGQFWPN®
WKLIZMWHQGXQFWHR @
FRQVRP®REYWLPH6WDPS

RQ2SHROQFWLRQ
WKIZVRQRSHG@QFWHR @
FRQVRP®H&211(&7(" HYW\SH
"HEBRFNHIWWIR®GWPO KDFNV

RQ&ORYBFWLRQ
W KL2ZWRQFOR V¥Q FWHR @
FRQVR®H&/26 (' HYW\SH
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RQOHVVDJIHFWPR ®
WKIZVRQPHVVDIBFWHR @
FRQVR®HS5 (63216 ( HY®WDWD
"HE6RFNHWH®RV H

:HE6RFNHWQH ®R/ HFKR ZHEVRFENHW RUJ

VFULSW!
KHDG!

ERG\!

K tHE6RFNHWK7HVW
GLYGRXWSIXW@LY!
ERG\!

KWPO!

Build a Blazing -Fast WebSocket Server
with Node.js and the ws Module

The Node.js Z Yodule is an easy-to-use, blazing-fast and up-to-date web socket im-
plementation that you can use to get web sockets up and running quickly. It also ships
with wscat, a command utility that can act as a client or server.

In this hack we will explore the fastest WebSocket Server | could find. | discovered the
Z Yhodule for Node.js. It just so happens that Z ¥ not only blazing-fast, but also quite
simple to set up. The simplicity of its implementation will make this hack the ideal
introduction to web sockets.

The Z Yhodule is up-to-date against current HyBi protocol drafts, and can send and
receive typedarrays( $UUD\V% XIORD W  $td.LhBbinary data. So although
it may be simple, it°s not a toy.
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If you would like to get into the gory details of the WebSocket HyBi protocol, here
are a couple of great resources to get you started:

1] http:/tools.ietf.org/htmli/draft-ietf-hybi-thewebsocketprotocol-17

1] http:/fupdates.html5rocks.com/2011/08/What-s-different-in-the-
new-WebSocket-protocol

Z Mlso ships with a nice command-line client called wscat, which will give us a tool
for making and receiving requests without using a browser.

If you are not comfortable with the command line, this section may also help you
understand some of the basics. If you have been avoiding the command line be-
cause you just haven°t seen the value, maybe this will be the turning point. Being
able to navigate the command line can be a super-beneficial skill to have in your
tool set when troubleshooting and inspecting requests and responses over a
network.

Installing Node.js

There are already mounds of great documentation on the Web for installing and run-
ning Node.js, so | won°t re-create that here. A good starting point can be found on
GitHub.

You can also just click the Install button in the middle of the screen at nodejs.org .

Using the wscat Client to Call the Kaazing Echo Server

After getting Node.js set up and installed, you should be able to open a command
prompt and use the Node Package Manager (NPM) to install the  Z Yhodule:

QSP LQVWDOO J zZV

Since this is a socket library and command-line client, we will include the S gparameter
to install the scripts globally. That way, we can use this library often and for many
different applications (see Figure 9-5).
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Figure 9-5.
Using the Terminal to install the Node.js ws module

Now, watch as NPM downloads and installs the Z Yhodule and all the necessary de-
pendencies.

At this point we should be able to immediately use wscat to send a request to the
remote echo server hosted by Kaazing (see Figure 9-6):

ZVFDW F zZV HFKR ZHEVRFNHW RUJ

There we have it. Our command-line utility is up and running. We can act like a browser
and send messages to a remote web socket server.

Creating a Simple Server and Connecting to It with wscat

Now that our tools are in place, let°s build our own simple socket server. Navigate to
your project directory, open a file, and name it server.js:

FG \RXU DSS GLUHFWRU\

WRXFK VHUYHU MV
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Figure 9-6.
Using the Terminal to make a request to the Kaazing echo server

Now, that was one way to create a file. You could very easily just use your own way of
doing it. If you are more comfortable using your OS°s GUI to access the filesystem,
navigate to your empty directory, open a simple text editor, and create a file named
server.js.

In your server.js file, use U H T X L td Mclude the ws library and instantiate a new
:HE 6 RF N H W6rthdov pbky8080:

YDUHE6RFNHWG6HHYKUUOWY 6HUYHU
ZVV QHZHE6 RFNHW®&SRUWH U

Now we can use the R Q method to listen for the connection event. Once the con-

nection event fires, the callback function is called that contains another nested func-

tion that is listening for the message event from any connected clients. We then fire

the V H Q fBethod, passing a payload withthesting , DP D PHVVDJH VHQW
D zZV VHUYHU

ZVRQFRQQHFWMXREWER @
ZVRQPHVVDINQFWPRYVDYH
FRQVRPRHUHFHLYHGPHWVDJH
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ZWHQGDP D PHVVDJH VHQW IURP D ZV VHUYHU

Now we save the file, and start the server:

QRGH VHUYHU MV

In another Terminal window we can use the wscat client to access our own server
running on port 8080 (see Figure 9-7). And we receive our message.

ZVFDWZV ORFDOKRVW S
FRQQHFSWHB&V5& WR XLW
DPDPHVVINVHQWRBPZVWHUYHU

Figure 9-7.
Connecting to the ws server from a separate Terminal

And finally we can send a message back to the server by manually typing W H V VihtoQ J
the command-line interface (see Figure 9-8).
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Figure 9-8.
Sending a message back to the server

Now, switch back to the other tab, where the server is running, to see the message
from the client (see Figure 9-9).

The socket server is listening and logs WHVWLQJ

QRGH VHUYHU MV
OHVVDJH ZDV UHFHLYHG IURP D ZV FOLHQW WHVWLQJ

Creating a Simple Client

Instead of interacting with our WebSocket Server via the wscat command-line inter-
face, let’s write a script that will handle the interaction for us. First, require the ws
library and instantiate anew :HEG6RFNHW

Then, set up two R Q H YhEh@eV8: one for listening for the open event for the con-
nection, and one for listening for any incoming messages. We will use the handy
echo.websocket.org echo server to mirror the response with our request.
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Figure 9-9.
Node.js server logging the message from the client terminal

YDUHEG6RFNHWT XLDW
ZV QHZHEG6RFNHWW HFKR ZHEVRFNHW RUJ

ZV RRSHQXQFWLRQ

ZWHQGDP DQ RSHQ (YHQW IURP ZV FOLHQW

ZVRQPHVVDIXQFWPRYVDYH
FRQVP®RHUHFHLYHGPHWVVDJH

Let°s start the client:

QRGH FOLHQW MV
UHFHLYHG , DP DQ RSHQ (9(17 IURP D ZV FOLHQW
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Onthe openeventthemessage , DP DQ RSHQ (9(17 IURPiRBextV FOL
to the remote echo server. The remote server then returns the message. The client is

listening for messages and logs the response with UHFHLYHG , DP DQ R
(9(17 IURP D ZV.FOLHQW

There you have it. You now have a great example of a WebSocket Server running locally,
and a command-line interface to create and listen for web socket messages without
a browser.

Build a Donation Thermometer with Web
Sockets, the Pusher API, and PHP

Donation thermometers are used at a lot of charity events and donation sites, but they
tend to only update when you refresh the page. 1t°s now easier than ever to make these
thermometers update in real time, the instant somebody makes a donation, by using
HTML5 Web Sockets.

This hack was contributed by Phil Leggetter, a Real-Time Web Software and Tech-
nology Evangelist.

A number of real-time services and solutions are available today. For the donation
thermometer we°ll use Pusher, which uses HTML5 Web Sockets, to add real-time
functionality to the widget. This real-time functionality will not only ensure that the
donation value is instantly correct, but will also add a level of excitement which can
result in a pstickiness¥ that keeps the user°s attention.

Progressive Enhancement

Accessibility is always important, but potentially more so for charities, so it°s impor-
tant that the donation thermometer widget at least displays something even if Java-
Script isn°t enabled. Therefore, we°ll progressively enhance a widget.

Applications are progressively enhanced by first defining the structure using static
HTML. CSS is then applied to make the user interface more visually appealing. After
that JavaScript is used to add interactive features and potentially some visual en-
hancements. Real-time functionality can be added in exactly the same way. For the
widget we are going to do the following:

1. Generate the widget HTML on the server using PHP.
2. Stylize it using CSS.
3. Tweak the Ul using JavaScript and jQuery.
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4. Use Pusher to make the widget update in real time as new donations come in.

Building the Thermometer HTML

For accessibility it°s good to have some textual values, so for the HTML we°ll focus on
that while adding some elements for the visual display.

GLFODVWKHUPRPHWHU ZLGJHW

GLFODVWLWIORIQDWLRQ 7KHWHRPHWHU
GL¥ODVADXVH *RRG & DXV

GLF¥ODVIVLIXUHV

GL¥ODVMDIO
VSDRODVWDE HXXU *RNSDQ!
VSDRODVWDOXKMRXQG VSDQ!
GLY!
GLFODVAXUUHQWBWRWDO
VSDRODVWDEHMDLVHG VRVEDWD!
VSDRODVWDOXKMRXQG VSDQ!
GLY!

GLY!

GLY!
This creates a really simple display, as shown in Figure 9-10.

This isn°t very exciting, but it displays the simple values.

Adding a Thermometer to the Widget Using CSS

The next stage in progressive enhancement is to use CSS, so we°re going to add a few
more elements to the HTML (in an ideal world you wouldn®°t add markup for styling,
but we°re not in that world just yet). This doesn®t affect the look of the widget if CSS
isn°t available; it just lets us add our thermometer visualization to the display.

GLFODVWKHUPRPHWHU ZLGJHW

GLFODVWLWIORIQDWLRQ 7KHWHARPHWHU
GL¥ODVADXV$H *RRG & DXV

GL¥ODVILIXUHV

GL¥ODVMDIO
VSDFEODVADEHXU *RINMSDQ!
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Figure 9-10.

Basic display

VSDEODVWDOKKRXOQG VSDQ!
GLY!
GLFODVWXUUHQWBWRWDO
VSDERODVODEHSDLVHG VR/VEDW'!
VSDEODVWDO KK RXOQG VSDQ!
GLY!

GLY!

GL¥ODVWLVSOD)\

GLFODVWKHUPRPHWHU
GL¥ODVWRIS GLY!
GL¥ODVWRLGGIOH

GL¥ODVWDOKHGLY!
GLY!
GL¥ODVWDVH FXUUHQWBWRWDO
GL¥ODVWDOKBRXQG GLY!

GLY!
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GLY!
GLY!

GLY!

It°s worth providing a bit of information regarding the structure of the HTML:

ILIXUHV
We saw this previously. It contains the key values for the widget.

GLVSOD\
This is the visual thermometer display.

GLVSOD\ WKHUPRPHWHU
This has the following values:

EDVH
This is the round bulb at the bottom of the thermometer.

EDVH YDOXH
This can be used to show the textual value of the funds that have been raised.

PLGGOH
This is the outer part of the thermometer neck.

PLGGOH YDOXH
This will fill depending on the amount raised. For the moment it has no height .

WRS
This is just a curved top for the thermometer.

There®s quite a lot of CSS for this, so [°m not going to include it here. You can view the
raw CSS file on GitHub.

With the additional HTML elements and the CSS applied the widget now looks like
Figure 9-11

You may have noticed in our discussion of the HTML structure that no height has been
applied to the thermometer visualization°’s P LG GOH , Y[ @eéhit correctly
communicate the amount raised. Since we°re not allowed to use JavaScript yet, we
need to generate the height value on the server and apply the height to the element.
To do this we need to work out the percentage of the goal that has been raised and
then work out the height in pixels to apply to the value.

Here°s an example of doing this in PHP:
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Figure 9-11.
Basic display with CSS

"SKS

JRDO

FXUUHQWBWRWDO

FXUUHQWBSHUFH Q V¥ B WWDHFQWL BXR B\ D O IXO0
PLGGOHBKHLJKW

PLGGOHBKHLIJKWBRGODOXBKHEXKNWHQWBSHUFHQWBIUDFWLI
"l

When we generate the HTML we can then put an inline style on the element. The HTML
will look as follows:

GL¥ODVRLGGIOH
GL¥ODVYDOX\HW\OKHLIKW | SGLY!
GLY!

This results in the thermometer visualization actually indicating a value, as shown in
Figure 9-12.
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Figure 9-12.
Basic display indicating a value

Tweaking the Ul with JavaScript

JavaScript was made available in web browsers so that we can enrich a web page or
application. In this case we want to apply some visual effects that would otherwise
result in a very large amount of HTML markup. We*ll do this with the help of jQuery,
so remember to include the jQuery library:

VFULBWFKWWS FRGH MTXHU\ FRP MTXHVFULSWILQ MV

Measurement Markers

We can use JavaScript to improve the widget in a few ways. First we can improve the
general look of the thermometer by adding measurement markers to the PLGGOH
the thermometer. If we were to do this using HTML the markup would get very ugly,

very quickly.
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In the following code we referencethe PLGGM@HPLGGOH aidgé kKdit
height. We access the charity goal amount and current total from the Ul and parse out
the values using the JH W 1 X P H tirctto®. D<€ihg all this information, we know
how many marks we are going to add to the P L G @I€onkht. Then we add the ele-
ments that represent the marks.

There is a bit of setup here to access the elements and values and work out how many
marks we need to draw. Because of this, and because we want to reuse this in the
following examples, I°ve wrapped thisupina V H Wu8dSon. Now we can concentrate
on just improving the UI.

IXQFWIRW1XPHWHTYBOHFWRU
YDHO HOLQ®HOHFWRU
YDYDOHONH[W
YDOSDUVHYQ@HSODFH
U H W XYD®

IXQFWVRQYHKHUPRPHWHUSHOHFWRU
YDBRQILM
FRQIHD WKHUPRPHWHUBHOHFWRU
FRQIPLGGOHRRQIHOLQGGLVSOD\ PLGGOH
FRQIPLGGOH9DGRHXI®LG G OIM QG YDOXH

FRQIEXUUHQW7RMROQOHOLQGFXUUHQWBWRWDO YDOXH

FRQIQXPEHU2I0BONVHERQIPLGG OKHDIKW
FRQIURDO9D QXN 1X P H UFLRF® HD
ILJXUHV JRDO YDOXH
FRQIEXUUHQW7RWDOWD R K H UARF® HD
ILJXUHV FXUUHQWBWRWDO YDOXH

FRQISL[HOV3HU9YDROXHPLGGOHIKHALIKWRQIEXUUHQW

7RWDO9DOXH
FRQINDOXH3HUBRQNIRDO9LFARXHQXPEHU2I0DUNYV

UHWXRQ@ILJ

Now that we have all the elements referenced and values set up we can add the
markers to the thermometer:

IXQFWDEBG 7KHUPRPHWVWBGOIQMNAEHU2I0DUNV
YDOXH3HUWODUN

IRUYDU L QXPEHU2I10DW RV
YDDPRXQMWOUVHYD@XH3HUDDUN
YDBDUN(O GLY FODVV PDUN ! GLY!
PDUNK®OY SRVLWLRDEVROXWRWW RIP S[°
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PDUNIWWWLWOH DPRXQW

YDWRROWLSGLY FODVV WRROWLS ! SRXQG
DPRXQWGLY!

PDUNZOSH@RBROWLS

P LG G OBS 6 HRBU N (O

IXQFWLRQ

YDBRQILNHWB8SYKHUPRPHWHU ZLGJHW

DGG7KHUPRPHWRIQUPDGGU HRIQIQXPEHU2I0DUNYV
FRQINDOXH3HUODUN

It would be nicer if the markers were at more rounded values, but I°m not trying to
build a real product, just show what°s possible.

This results in the thermometer display shown in  Figure 9-13.

Figure 9-13.
Adding markers
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Marker Values, Hover Highlights, and Tool Tips

The thermometer markings aren°t of much use if we don°t know what values they
represent, so let’s display the values when the user hovers over the marker elements
by displaying a tool tip. We°ll also add a small highlight effect. You°ll see from the pre-
ceding piece of code that we already got W R R @I¥hEnSs, so now we just need to
show them on hover. We do this by adding a class to the marker that changes the
GLVSOD\stgeRoQEL VS O D\ viihéh Bd-uSer hovers over the element with
his mouse.

IXQFWDRGO0DUN +LJRIOGG IOW YO
PLGGOIHMQ@G PDUNKRYHUQFWLRQ
YDHO WKLV
HODGG&OBPWUN VHOHFWHG

IXQFWLRQ
YDHO WKLV
HOUHPRYH&PDWN VHOHFWHG

IXQFWLRQ

YDBRQILN¥NHWBS/KHUPRPHWHU ZLGJHW

DGG7KHUPRPHWRIQUPDGGEU HRIQIQXPEHU2I0DUNYV
FRQINDOXH3HUODUN

DGGODUN+LJIRRQIRMGB/GOH (O

This results in the donation thermometer widget shown in  Figure 9-14. [Again, check
out the raw CSS for full details.]
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Figure 9-14.
Marker values, hover highlights, and tool tips

Animating Value Changes

The final effect that we can add is to animate the thermometer’s PLGGOH
height and the textual values by increasing them from 0 to the current total.

Let°s get a utility function out of the way. The following adds commas to values:
IXQFWDBG &R PKXP¥ KU
YDQXPEH@XPEHUYDO QXPEGIMQJWERBXW

YDQ

IRUYDU O L L n
RXW VSDQ FODV\QX®EHKDUISW VSDORXW
LI OL L n

RXW VSDQ FODVV OFRPRXWSDQ!
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U H W XRXW

Next, let°s animate the text. This is really just a visual thing. It doesn°t need to be too
clever, so we°ll just increment the value every 50 ms by a calculated amount. We°re
also going to return the V HW , Q Widdhdifiérl3ddhat it can be cleared elsewhere if

required.

Seemozilla.org for informationon UHTXHV W $ Q L P Bs\dhlalRr@a)ive b P H
VHW, Q Witl ahihBicds.

IXQFWDRQPDWHDHUW P 9D QWRO D OXH
YDWRWDIORPIO9DOXH

YDUQWHUWDON, QW HUQYDWL R Q

LIWRWDWRI9DOXH
PV IRU WKH DQLPDWLRQ ZH XSGDWH HYHU\ P

WRWDGDUVH WRODOXRPIODOXH
WRWDIDWKLQ@WRWWRIDOXH
HEKWPGRXQGDGG&RMWRDWD O

H O VWH
FOHDU, Q WKWWHIWDY D O

UHWXQWHUYDO

Now let°s animate the thermometer visualization. This is very easy, thanks to the
M4XHU\ D @hcHBD:WH

IXQFWDRQPDWH7KHYPRRHWRB+HLWMRMHLIKW
WRW D @/(RW D O 9IBDXBIED FN

DQLPDWH GRZQ UHDOO\ TXLFNO\ ,I D XVHUV VHHV L\
ZRQ W ORRN WRR EDG
YDOXB@LPDWHLIKWRP+HLJKW IDVW
IXQFWLRQ

DQLPDWH EDFN XS VORZO\ &RRO
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YDOXB@LPDPWHLIKWR+HLIKW IXQFWLRQ
WRWDKOW® GRXQGDGG&RMWHRDNDO9DOXH

FDOOEDEFEN

Finally, let°s link up all these functions and fully stylize and animate the thermometer.
We°ll also shift some of the comment setup callsintoan D G G % H K Duvidtidh. X U V

IXQFWDRQPDWHYDOXHWRWDOYRPIDOWRODOXH
JRDO9DOKXHIOV3IHU9DOXH

YDUWRP+HLIKIWHOV3HUYRE®RB OXH

YDWR+HLIJEMWWKL @L[HOV3IHWIRODXGIXH
SL[HOV 3 HWXRDIOXHD O X H
YDUQWHUYD@LPDWMWRWWDOYRPID QWROD O XH

DQLPDWH7KHYPERHWRB+HLWRMHLIKW
W RW D @/(R9 D O X H
IXQFWLRQ
FOHDU, Q WHWWHLOY D O

UHWXQWHUYDO

IXQFWDRBG %HKDFRRXIWMNHW,QLWLDOYDOXHV

VHW,QLWLDO9\DHEOWHM WLDO9DXQXGHHVLQHG
WUXWHW,QLWLDO9DOXHV

DGG7KHUPRPHWRQQUBDEEUHRR IQXPEHU2I0DUNYV
FRQIFDOXH3HUODUN

DGGODUN+LJRRQIKMGGOH (O
LIVHW,QLWLDOYDOXHV
DQLPDWHFRQXPINGGOHIDPRBA(BXUUHQW7RWDO (O

FROQIEXUUHQW7RWHRORIDARBDOD O XH
FRQISL[HOV3HU9DOXH
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IXQFWLRQ
YDBRQILNHWB8S/KHUPRPHWHU ZLGJHW
DG G %HKDFRRXILIV

If you view the widget now you°ll see the values and thermometer bar animate, which
is a nice little effect.

Adding Real-Time Updates

It feels like we°ve had to work quite hard to get this far. But the awesome news is that
adding real-time updates to the charity thermometer widget is super-easy.

First, let°s add the Pusher JavaScript library to the page:
VFULSWFKWWS MV SXVKHU FRP SXWHKUHISWLQ MV

We connect to Pusher by creatinganew 3 X V Knbtddce and passing in an application
key (to get this you°ll need to sign up for a free Pusher account). We°ll also subscribe
toapublic GRQD W LR Q Mo wHchQ@HHAB G R @BnYWill BeQound. This
event will be triggered any time a new donation is made to the cause. The event itself
will tell us who has donated, how much he donated, and what the new total is. The
JSON for this will look as follows:

AN

ZKR 3KLO /HJJHWWHU
KRZOXFK
QHZ7RWDO

Now that we know this we can also create a function caled DQLPDWH'BR& DWLR
calls our D Q L P D W Hfé@nExi@h Xith Vhe updated values to display our real-time
update. The code for all of this is as follows:

IXQFWDRQPDWH'REDWEREIDPXHYB QW7RWDO (O
FXUUHQW DRI DRBDHOV3HUIRDRBD O'XH

YDQHZ+HLIKW3EPHONHSQH OV 3HUIQXHRWD O
UHW>DLQLPDWHPDGEWIDPXHYE QW7RWDO (O
FXUUHQW DRI DRWRDO9DSKXHI OV3IHUIDOXH

IXQFWLRQ
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YDBRQILVHW8S®KHUPRPHWHU ZLGJHW
DGG%HKDFRRXWIVOVH

YDSXVKHQH3XVKHUF E IH FF G
YDBKDQQBAVKWXIEVFUCR)DWLRQV FKDQQHO

YDDQLPDWH, QWHWYD O

FKDQEBHQ®HZBGRQDIWQRY GRWD
LIDQLPDWH,QWHUYDO

FOHDU, QWHILYPDWH,QWHUYDO

YDQHZ7RW®DWMHZ7RWDO

YDBEXUUHQW7RWDOWD®RHUWFRQIHD
ILIXUHV FXUUHQWBWRWDO YDOXH

DQLPDWH, QWHILPD®W H' RRFDOWPRQGOH9IDO XH (O
FRQIEXUUHQW7EWDOKQ W 7 R W@HATRMKBO
FRQISL[HOV3HUSRQXIHRDO9DOXH

The DQLP DWH 'RV &t the animation interval, which gives us the
opportunity to cancel an ongoing animation if a new update comes in. This stops two
animations running at the same time, where we can see some really crazy things.

We*°re now ready to create the code that triggers the update. We°re going to use PHP,
and the Pusher PHP library by Squeeks for this, but it°s really simple to achieve the
same thing in other languages using one of the Pusher Server libraries . We°re going
to create a web service that allows donations to be made. It°ll just consist of Z Kdrd
K R Z B Pafdmkters. We°ll store this data in a MySQL database (but we won°t cover
the details of setting that up here) and update the running total. Here°s the code for
that, before we add the Pusher code:

"SKS
UHTXLBRQILJ SKS

FRQP\VTOBFRQRFOVWKREFEBXVHUGEBSDVVZRUG
LI  FRQ

N

GLH&RXOG QRW FRORQMFWBHUURU
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P\WTOBVHO HBEBR®EFFRQ

ZKR P\VTOBUHDOBHVFBSEBE\KW@LQJ
KRZBPXPKVTOBUHDOBHVFBSEB\REZBP®@FK

LI ZKR_KRZBPXFKVBQXPHRZBPXPK
GLHXQVXSSRUWHG ZKR DQG KRZBPXFK YDOXHYV

UXQQLQJBWRWDO
ODVWB XS GAY &7
)520GEBWDE@5QBPK< LG '(6& /,0,7
UHVXOMIVTOBTXHDMWBXSGDWH
LI UHVXOW
URZP\WTOBIHWFKBBUXOW
UXQQLQJBWBRANG QQLQJIE@ RWDO

UXQQLQJBWBXD®LQJBWRRB® X F K

LQVHUWBTXHAE(S7 ,17T@REBWDEORBRPPKRZBPXFK
UXQQLQJBWRWDO

LQVHUWBTXHUW\.QWS/8(6 V | | ZKR
KRZBPXBKQQLQJBWRWDO

LQVHUWBURVXDWB TXHQUMHUWBTXHU\
LI LQVHUWBUHVXOW
GLHLQVHUW TXHU\ IPWMIOK@HUURU

P\V T OB F GFR\H
"

The config.php L Q F OcérEins the database details.

Now let°s add the real-time magic. All we have to do is to include the Pusher PHP
library, create a 3 X V Krstahce, put the data we want to send into an array, and
trigger the event by calling S XV KHU !'W U ChkJvhkribbles passed into the
Pusher constructor are defined in config.php.
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UHTXLBXVKHU SKS

SXVKHQHEXVKHXVKHUBSKVKHUBVHPUWHWMWUBDSSBLG
FKDQQHOBGRERMWLRQV FKDQQHO

YDOXHWUUDAKR ! ZKR KRZOXFIK KRZBPXBK Z7RWDO
UXQQLQJBWRWDO

SXVKMWLJIIJAKDQQHOBQWPHGRQDWDREHV

That®s it! It°s really that easy to trigger a real-time event. And since we°ve done all the
hard work on the client, the real-time charity thermometer updates in real time. Be-
cause the PHP is taking values from a * ( #equest, we can test the functionality by
navigating to our PHP file, which we°ll call donate.php, passing the required * ( Guery
string parameters:

GRQDWH SKS"KRRBFXFRX

Here°s an example of a | R UHat would submit to the PHP file we just created. There®s
also some JavaScript supplied which means the | R Usubmitted using Ajax.

IRUBGGRQDWHBHDIRWER® QDWH SKS

ODEHOUZKRIDPHODEHO! LQSXW W\SH WH[W YDOXH $QRQ
QDPHKR ! EU!

ODEHROUKRZBPXRDXFKODEHO! LOQSXW W\SH QXPEHU
YDOXH QDPHRZBPXFIEU!

ODEHOUUHVHWBVSRIWBWDEHO! LOQSXW QDPH UHVHWBWRWD
WA\SH KHFNERJOXH !

LOQSXWSH XEPMWDOXRQDWH
IRUP!
VFULSW

IXQFWLRQ
GRQDWHBIRXEPIDMDFWLRQ
YDURUP WKLV
YDYDOXHMURHULDOL]H
DM DY
XUOGRQDWH SKS
GDWYDOXHV
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UHWXDQVH

VFULSW!

Summar y
So, what have we achieved?

A Progressively enhanced a widget that starts its life as static, boring HTML

A Added CSS and a few extra HTML elements to turn the widget into something
more visually appealing

A Used JavaScript to update the Ul further by adding markers which would turn the
HTML into a mess, and added animations

A Used Pusher to add real-time updates to the widget so that whenever a new don-
ation comes in the values update

The really interesting thing is that adding the real-time components to the widget took
a fraction of the time that everything else required. So, if you°ve already got a dynamic
application, it°s really simple to add a sprinkling of real-time magic to enhance that
application even further and make it much more engaging.

Build Plug-Ins for jWwebSocket

jWebSocket is a cross-platform, real-time communication framework consisting of a

server and clients for stationary and mobile, web-based and native. With it you can
create HTML5-based streaming and communication applications on the Web. jWeb-
Socket comes with its own server implementations but also seamlessly integrates
existing servers such as Tomcat, Glassfish, and Jetty.

This hack was contributed by Alexander Schulze, founder of the jWebSocket
project.

In addition to the JavaScript client for browser-based real-time web applications, cli-
ents for mobile devices based on Android, iOS, Windows Phone, BlackBerry, and Java
ME are available. For stationary devices jWebSocket comes with support for Java SE,
C#, and Python.
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jWebSocket is free and open source. One of its major benefits is that it comes with a
powerful core that you can easily extend via plug-ins and web socket applications for
up to hundreds of thousands of concurrent connections. SSL encryption and a mes-

sage filter system provide a high level of security.

Due to the standardization of the IETF and the W3C, web sockets provide a high level
of protection for your investments, and code maintainability across all modern plat-
forms. Their use of permanent, full-duplex TCP connections instead of half-duplex
HTTP connections ensures a significant increase in speed for your applications, as
well as improved responsibility and higher user satisfaction.

jWebSocket is designed to build innovative HTML5-based streaming and communi-
cation applications on the Web. HTML5 Web Sockets will replace existing XHR ap-
proaches as well as Comet services with a new, flexible, and ultra-high-speed bidir-
ectional TCP socket communication technology. Fallbacks for backward compatibility
ensure that your application still works transparently, even in older environments.

jWebSocket is dedicated to applications such as online gaming, online collaboration,
and real-time streaming and messaging services. It is a perfect basis for complex
computation clusters, service-oriented architectures, and any kind of interface be-
tween new and already established communication technologies.

Thanks to the large number of plug-ins provided with the installation packages, jWeb-
Socket is appropriate for covering everything from simple communication needs to

complex heterogeneous real-time messaging and data synchronization solutions.
The plug-ins are ready to use but also can be extended to match individual require-
ments.

In this hack | will show how to set up the server, use the client libraries to establish
communication, and extend jWebSocket with both client-side and server-side
plug-ins.

Running the jWebSocket Server

The jWebSocket Server is written entirely in Java, so it runs on almost all operating
systems, including Windows, Mac OS X, and Linux. It is open source and free for
download. To get it, simply download the jWebSocket Server Package,
iWebSocketServer-<version>.zip , from the download area of the jWebSocket website.
It includes the jWebSocketServer-<version>.jar file, all required libraries, and
jWebSocketServer-<version>.bat and .sh scripts to start the server.

Unpack the archive into a folder of your choice (e.g., fetc for Unix/Linux, /Applica
tions for Mac OS X environments, or c:\program files\ for Windows environments).
The archive contains a jWebSocket-<version> folder, which is the root folder for the
jWebSocket Server.
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The jWebSocketServer-<version>.jar file in the /bin folder includes all required libra-
ries and provides the ready-to-use folder structure. It can easily be started from the
shell or command-line window without any installation or special configuration.

A For Windows: jWebSocketServer.bat
A For Linux:jWebSocketServer.sh
A For Mac OS XjWebSocketServer.command

Like normal desktop applications the server is terminated when you log off the system.
Thus, for production systems it is recommended that you use either the jWebSocket
Service (for Windows) or the jWebSocket Web Application (for all operating systems).
Appropriate scripts to install and uninstall the service are included in the installation
package.

Prerequisites on the server

Since the jWebSocket Server is based on pure Java technology, please ensure that
your server has the Java Runtime Environment (JRE) 1.6 or later installed and that the
- $ 9 $ B +ex@rénment variable refers to the root folder of this Java installation. You
should add to your 3 $ 7emvironment variable the path to the Java executable. Other-

wise, you may need to adjust the provided start batch or script.

jWebSocket pHello World¥a for Browsers

Creating your first jWebSocket uHello World¥a client from scratch is simple. Even if your
jWebSocket Server is not yet running, for your first tests you can use the jWebSocket
live server at ws:/jwebsocket.org:8787

Basically, the client initiates web socket communication between it and the server.
Once the connection is established the client sends messages either to the server or
to other clients via the server. In the opposite direction the server sends messages to
the client by using the same connection. Unless the connection is terminated either
by the server or by the client, both partners can bidirectionally exchange arbitrary
messages. That®s almost everything you need to start your first jWebSocket project.

Embedding the jWebSocket script

The only thing you need to do to use jWebSocket in your web pages and open your
site to the world of bidirectional real-time applications is to put a single script tag into
the head section of your HTML code:

VFULSWSHWH[W MDYDVFULSW
VUF SDWKBWRBM:HE6RFNHW MV!I MZHEVRFNHW MV
VFULSW!
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This makes jWebSocket available to your page. You can use either the full inline doc-
umented source code in jWebSocket.js, which is the best choice for learning jWeb-
Socket, or the minified version in jWebSocket_min.js recommended for your produc-
tion system.

Creating the jWebSocketClient instance

jWebSocket provides the M:HEG6 R FNHW - &Rds &vthin Hh@ MWebSocket-
specific namespace M ZTWis class provides the methods to connect and disconnect

as well as to exchange messages with the server by using the JSON protocol. The
namespace avoids naming conflicts with other frameworks.

MZV EURZVHUG6XSSRUWV:HE6RFNHWY FKHFNV LI ZHE VRFEN
HLWKHU QDWLYHO\ E\ WKH )ODVK%ULGJH RU E\ WKH &KU
LI MZEURZVHUGB6XSSRUWV:MEG6RFNHWYV
M:HE6RFNHW &QAHKHZIMNVHEGRFNHW-621&0LHQW
2SWLRQDOO\ HQDEOH *8, FRQWUROV KHUH
" HOVH
2SWLRQDOO\ GLVDEOH *8, FRQWUROV KHUH
YDOOVIMZU6*B:6B127B6833257 ("'
DOHUWMN VI

Connecting and Logging On

To initiate the connection from the client to the server you can use the O R Jrir@od
ofthe M:HE 6 R F N H W& @ethbt QoWiects to the server and passes the user-
name and password for the authentication in one go.

ORJ&RQQHFWLQDS85 DQG ORJJILQJ LU®WHUQDPH

YDOS5HVM:HE6RFNHVO&KOIRBOWISVHUQDBHEVVZRUG

2Q2SHQ FDOOEDFN
2Q2SHRQFWLR@ HQW

ORJ IRQW VW\OH FRORU IM:HEBRFNHW FRQQHFWLRQ
IRQW!

2Q0HVVDJH FDOOEDFN

2QO0HVVDIBGIFWLIRQY H@NF RNHR

ORJ IRQW VW\OH FRORU M : 1D RNENGS MY
WRNHQ UHFHLYHG [XOODRMM@WWD

IRQW!

2Q&0RVH FDOOEDFN
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2Q&ORINKK) FW LIR(Y H QW

ORJ IRQW VW\OH FRORU IM:HE6RFNHW FRQQHFWLRQ
IRQW!

The server assigns a unique ID to the client so that a certain client can always be
uniquely addressed even if the same user logs in at multiple browser instances.

Sending and Broadcasting Tokens

If the connection was successfully established the client sends its messages via the
V H QédBhod to another client, or broadcasts it to all connected clients by using the
E UR D Gntetbod Wthe M:HEG6RFNHW&OLHQW

O0VJ LV D VWULQJ
LI OOVOHQJWK ~»
YDO5HVM:HE6RFNHWEYEDISEFWVW7H[W
EURDGFDVW WR DOO FOLHQWY QRW OLPLWHG WR
O0vJ EURDGFDVW WKLV PHVVDJH

LI O5HAMRGH n
GLVSOD\ HUURU

Sending messages is always nonblockingithat is, both the send and the broadcast
do not wait until a potential result is returned. An optional result is returned asyn-
chronously, as described next.

Processing Incoming Messages

Messages from the server to the client are pushed asynchronously. Therefore, the
M:HE 6 RF N H W& Qriwvide® e 2 Q O H V ¥vEnil s already shown in the

O R JReod, your application simply adds a listener to this event and processes
the message as desired.

2Q0HVVDJH FDOOEDFN
2QO0HVVDIGFW LIRQY HQ@WV RN HR
ORJ IRQW VW\OH FRORU IM:HE6RFNHW

D7RNWEBH WRNHQ UHFHLYHG IX0OO PHVVDJH
D(YHGWWD IRQW!
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You will find the full reference to the M : H E 6 RtbkbhHadin the online developer
guide.

Logging Off and Disconnecting

On demand, both the server and the client can terminate an existing connection. On
the client side this is done by the F O RméiHod ofthe M:HE6RFNHW&OLHQW

LI M:HE6RFNHW&OLHQW
M:HE6RFNHW&O®RNVHQW

The server automatically terminates the connection after a certain period of inactivity
on the line. In this case the 2 Q & OeiweNtt id fired, which can be handled by the cor-
responding callback as shown in the O R Ji@Qod earlier. The timeout can be con-
figured and you can optionally run a keepalive or a reconnect watchdog.

Extending jWebSocket with Plug-Ins

One of the most powerful features of jWebSocket is its extensibility with plug-ins. Plug-
ins extend jWebSocket Server functionality by providing methods to process incoming
messages from clients, as well as other events such as client connected or client dis-
connected. Incoming messages are filtered by the jWebSocket filter chain and thus
come with a high level of security.

Plug-ins can be loaded either programmatically by your codelespecially for devel-
opment purposeslor dynamically at runtime by simply referencing it in the Web
Socket.xml configuration file, which is recommended for production environments or

if you want to distribute your plug-ins.

Unlike WebSocket apps, plug-ins are supposed to implement general services rather
than application-specific logic. The main benefit of plug-ins is that they are treated as
separate, self-sufficient pieces of software which can even be distributed separately
lopen source or closed sourcelor shared across multiple applications.

Creating your first plug-in and providing its functions to your website is a simple
process:

1. Create a server-side plug-in.
2. Add your plug-in to the jWebSocket Server.

3. Create a client-side plug-in (recommended to keep modules and namespaces
clean).

4. Use the features of your plug-ins in your web pages.
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Create a server-side plug-in

The first step to extend the functionality of the jWebSocket Server is to create a server-

side plug-in. A plug-in usually is implemented as a descendantofthe 7RNHQ30XJ,Q
class, which is included in jWebSocket. To develop your own plug-ins it is recom-

mended that you create them in separate packages. This will make it easier to dis-

tribute them later as single .jar files that can be added to each jWebSocket Server

instance.

The following listing shows a simple plug-in with a singe UHTXHVWG6HUYHU"
pcommand¥a:

SXEORGDYUPSOH3BKWHIZBNHQ3OXJ,Q

SULYDWHD WRFIHIRI /RIILQBIW/RIGBIRSOH36&D\QV
LIl QDPHVSDFH FKDQJHG XSGDWH FOLHQW SOXJ LQ DFFR
SULYDMWH VB WU LXBB6$03/-HEERFNHW&RQBWHEQA WV
SOXJLQV VDPSOH
SULY DMWHD V6 WFU LE3$D 3/(B9$156B6$03/(VWDUWHG

SXEOAFPSOH30XJ,Q
LI ORLIV'HEXJ(QDEOHG
ORGHEXDVWDQWLDWLQJ VDPSOH SOXJ LQ

VSHFLI\ GHIDXOW QDPH VSDFH IRU VDPSOH SOXJLQ
WKLIMWHW 1D P HMEBBRI 3/ (

SXEOYRLERQQHFWR UHEB R RNHW & FDEBRIQFRMARE W R U
WKLV PHWKRG LV FDOOHG HYHU\ WLPH ZKHQ D FOLHQW
FRQQHFWHG WR WKH VHUYHU

D&RQ Q HFHNRIS0 3/ (BI®FH DWHWREWULQJ

SXEOYRLERQQHFWR UHEBRENBW & FDRRIQFMEW R U
&ORVHS5HREORYH5HDVRQ
WKLV PHWKRG LV FDOOHG HYHU\ WLPH ZKHQ D FOLHQW
GLVFRQQHFWHG IURP WKH VHUYHU

SXEOLRLEQJILQHG6WHEBRFNHWDQQ 1 R®H
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WKLV PHWKRG LV FDOOHG ZKHQ WKH HQJLQH KDV VWD
VXS K@ JLQ H 6 WY Q WLHIH

SXEOYLRLIBQJIJLQH6WREGRENHWDQQ 1 Q®H
WKLV PHWKRG LV FDOOHG ZKHQ WKH HQJLQH KDV VWR

VXSHI@QJILQHG6WRBOIHGH

SXEOLRLBURFHVV3QXNHQ5HVBROWIRQVH

"HEBRFNHW & DRRQRMRERRIBJ RN 4 Q

JHW WKH W\SH RI WKH WRNHQ
WKH W\SH FDQ EH DVVRFLDWHG ZLWK D FRPPDQG
6 W UL@D\SHD7RNHOQN 7\SH

JHW WKH QDPHVSDFH RI WKH WRNHQ
HDFK SOXJ LQ VKRXOG KDYH LWV RZQ XQLTXH QDPHVS
6WUL@U6 D7RNHOQN 16

FKHFN LI WRNHQ KDV D W\SH DQG D PDWFKLQJ QDPHVS
LI O7\SHQX00016 QXOOO1HTXDIHW1IDPHVSDFH

JHW WKH VHUYHU WLPH
LI O7\SHITXD@W T TXHVWG6HUYMU7LPH
FUHDWH WKH UHVSRQVH WRNHQ
WKLY LQFOXGHV WKH XQLTXH WRNHQ LG
7RN DG HV SR GWHI DW H 5 HY BRNQN/GI

DGG WKH WLPH DQG VWDUWHG ILHOG
O5HVSRQWHLPHQHDWHWRBWULQJ
O5HVSRBYWW D UWDBI&R Q Q HIFHMRBHD 3/ (B9 $5

VHQG WKH UHVSRQVH WRNHQ EDFN WR WKH FOLHQW
VHQG 7 PNRQ QHPWRWSRQVH
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Add your plug-in to the jWebSocket Server

The following listing demonstrates how to add your new plug-in to the plug-in chain
of the jWebSocket Server:

VWDUW WKH M:HE6RFNHW VHUYHU VXE V\VWHP
-:HE6 RFNHW)\DW BVIRW \

DGG \RXU SOXJ LQ WR WKH SOXJ LQ FKDLQ RI WKH M:HEG6I
7TRNHQ6HIU/N6HURNHQ 6 HUYEBR FNH W JDHRMBRIUWN M U
6DPSOH30K3 QHBDPSOH30XJ,Q
O786HW30XJ,Q&KDBDGE RO 0B,

The -:HE 6 R F N H Wc)dssRodd$ahbi\starts the jwebSocket Server, including all

its required libraries, default plug-ins, and filters. Firstthe 7 R N H Q 6 il dbtiddJ)
by its L Gvhich is configured in the jWebSocket.xml configuration file. Next, the new
plug-in is instantiated and added to the plug-in chain of the 7 R N H Q 6.AHAt it U
all the functions of the new plug-in are now available to clients.

Creating a Client-Side Plug-In

In general there are two ways to access the server-side plug-in. First, you can simply
use the V H Q G 7rietidd & the jwebSocket.js JavaScript library and implement a
listener toits 2 Q 0 H V MdihdddHowever, | would encourage you to provide a sep-
arate JavaScript file as a client-side plug-in to keep the module and API clean and
make it easier to distribute your package later in two files (a server-side and a client-

side plug-in).

The following listing shows how you can create a client jWebSocket plug-in. It provides
the method UHT X HV W 6 HidiNeHdVaBtriptHM: HE6 RFNHW 7 RiMH Q& O L
thus to the descending M:HE 6 RF N H W - 61253 & @dl by @Mfritance.

MZEDPSOHV3O0O%J,Q

QDPHVSDFH IRU VKDUHG REMHFWY SOXJLQ
LI QDPHVSDFH LV FKDQJHG XSGDWH VHUYHU SOXJ LQ DF
16 MZ¥6B%$6(SOXJIJLQV VDPSOHV

SURFHVV7IRQIFQ LIRAR N HY
FKHFN LI QDPHVSDFH PDWFKHV
LI D7RN®Y MZE¥DPSOHV3IEBXJI,Q
KHUH \RX FDQ KDQGOH LQFRPLQJ WRNHQV IURP WKH
GLUHFW\ LQ WKH SOXJ LQ LI GHVLUHG
Ll D7RNBIQT7\SHUHTXHVW6HUYMNU7LPH
WKLV LV MXVW IRU GHPR SXUSRVHYV
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GRQ W XVH EORFNLQJ FDOO KHUH
DOHUW:HE6RFNHW 6HUYHU DRARNMYQAHS

UHTXHVW6HUNMHUMW BIRES WL ROV
YDOSHVWKIFMUHDWH'HIDXOWS5HVXOW

LI WKUW&RQQHFWHG
YDO7RNHQ
QVMZYDPSOHV3I®EXJI,Q
WV\SHUHTXHVW6HUYHU7LPH

WK LIWH Q G 7 ROIHRN HIQ2 SW LR Q V

* HOVH

O 5 HRR G HY

O5HWRFDOH.M\ZV MVF UHV QRW&RQQHFWHG
O5HRVJ 1RW FRQQHFWHG

U H W >O5® V

DGG WKH M:HEB6RFNHW 6DPSOHV 30XJ,Q LQWR WKH 7RNHG
MZRRBGG30XMZM:HEBRFNHW 7R NHABDPISHOHW 30 X J, Q

Use the plug-ins in your web pages

The final action to make the plug-in capabilities available to your application is to add
a link to your new client plug-in to your web page(s):

VFULBWSHVH[W MDYDVRFLSW! UHV MV M:HE6RFNHW MV
VFULSW!

VFULSWSHWH[W MDYDVBREFELSW! UHV MV MZV6DPSIOHV30OXJ,Q
VFULSW!

Included jWebSocket Plug-Ins

jWebSocket already comes with a huge and continuously growing set of ready-to-use
plug-ins. Table 9-1 gives a quick overview.
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Table 9-1. Plug-ins included with jWebSocket

PLUG-IN

PURPOSE

API-Plug-in

Publishing WebSocket APIs, such as WSDL for \

Veb Services

Arduino-Plug-in

Hardware remote control and monitoring with Ar

Huino

Benchmark-Plugd{in

Speed measurement and communication profil

ng support

Channel-Plug-in

Implementation of the Channel-based communi

cation model

Chat-Plug-In

Support for chat rooms, group and private real-ti

ne chats

Events-Plug-in

Implementation of the Event-based communicat

on model

Filesystem-Plug-in

Public and private folders with real-time update

notifications

JCaptcha-Plug-in

Captcha support

pdate notifications

Services

JDBC-Plug-in Database access, cache, synchronization and u
JMX-Plug-in WebSocket interface to the Java EE Management Extensions
JMS-Plug-in WebSocket interface to the Java EE Messaging

jQuery-Plug-in

Real-time data exchange support for jQuery and

jQuery Mobile

Logging-Plug-in

Debugging, server and client logging with web g

pckets

Mail-Plug-in

Mail support for SMTP, POP3, and IMAP via web

sockets

Monitoring-Plug-ip

Remote server monitoring with the Sigar Library

Reporting-Plug-i

Support for Jasper Report via web sockets

RPC-Plug-in

Remote Procedure Calls, Client-to-Server, Serve

r-to-Client, Client-to-Clier

Sencha-Plug-in

Real-time data exchange support for Sencha/S¢

encha Touch/ExtJS

Shared-Canvas-H

lug-in

Demo for sharing an HTML5 canvas in real ti

me; a virtual whiteboard

Shared-Objects-Rlug-in  Support for real-time data synchronization be

tween clients

SMS-Plug-in

Support for various providers to distribute SMS 1]

nessages

Statistics-Plug-in

Access and user statics for WebSocket-based 9

ervices

Streaming-Plug-if

Demo for realizing streaming services via web

ockets

Test-Plug-in

Developer support for token, response, and errof

processing

Twitter-Plug-in

WebSocket interface to the Twitter streaming ser

vices

XMPP-Plug-in

WebSocket interface to the Jabber/XMPP comn

unication services

If Java is your programming language of choice, you should now be ready to begin
integrating web sockets into your applicationsiand if you really get excited, maybe
even roll your own plug-in for jWebSocket.
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Push Notifications to the Browser with
Server-Sent Events

Created by Opera, Server-Sent Events standardizes Comet technologies. The stan-
dard intends to provide you with native, real-time updates through a simple JavaScript
API called EventSource, which connects to servers that asynchronously push data
updates to clients via HTTP streaming. Server-Sent Events uses a single, unidirec-
tional, persistent connection between the browser and the server.

Unlike the WebSocket AP, Server-Sent Events and the (Y H Q W 6 &bj¥ctliBeiTTP
to enable real-time server push capabilities within your application. HTTP streaming
predates the WebSocket API, and it is often referred to as Comet or server push. The
exciting part here is that the Server-Sent Events APl intends to standardize the Comet
technique, making it trivial to implement in the browser.

What Is HTTP Streaming?

In a standard HTTP request and response between a web browser and a web server,
the server will close the connection once it has finished processing the request. HTTP
streaming, or Comet, differs in that the server maintains a persistent, open connec-
tion with the browser.

It is important to note that not all web servers are capable of streaming. Only evented
servers such as Node.js, Tornado, and Thin are equipped to incorporate an event loop
that is optimal for supporting HTTP streaming. These nonblocking servers handle
persistent connections from a large number of concurrent requests very well.

A complete discussion of evented versus threaded servers is beyond the scope of this
book, but that being said, in this hack | will provide a very simple evented server im-
plementation example to get you started. | am providing simple browser-based Java-
Script to connect to the server, and a server-side implementation using Ruby, Thin,
and Sinatra.

For the record, this is also very easy to do with Node.js. Keep an eye on the companion
Git repositories for an update in the future.

Ruby s Sinatra

The Sinatra documentation describes itself as a uDSL for quickly creating web appli-
cations in Ruby with minimal effort3.

This text has focused primarily on Node.js (HTTP server) and Express.js (web appli-
cation framework) to quickly generate server-side implementations for hacking out
functionality. It would be a disservice to not mention Ruby, Rails, and Sinatra in the
same or similar light as | have Node.js in this text.

394 HTML5 HACKS



Although learning Ruby is another learning curve, in the larger scheme of program-
ming languages it is a less daunting curve than most. And as most die-hard Rubyists
will preach, it is arguably the most elegant and fun to write of all modern programming

languages.

Ruby on Rails, and its little brother Sinatra, are also great web application frameworks
to start with if you are new to web application development.

Much like Node.js and Express.js, Sinatra makes building small server implementa-
tions nearly trivial. So for the context of HTML5 Hacks, this allows us to focus our
efforts on programming in the browser.

For now, let°s build a simple HTTP streaming server using Sinatra. To get started with
Ruby on Rails or Sinatra, check out the great documentation available at rubyon-
rails.org and sinatrarb.com , respectively.

Alternatively, you can skip the following by creating a Git clone on the http:/github/
html5hacks/chapter9 repository and following the instructions.

Building Push Noaotifications

Our goal in this hack is to build a simple streaming server and usethe (YHQWG6 R XUFt
object to open a persistent connection from the browser. We will then push natifica-

tions from one admin browser to all the connected receivers. Sounds simple, right?

Let’s get started.

A Simple HTTP Streaming Server
First we will open a file and name it stream.rb . Then we will add the following:

UHTXLMNMRQ
UHTXLVYHQDWUD

Next, we’ll set up a public folder, and set the server to use the evented Ruby server,
Thin:

VHW SURGHZ )LOMRLORRWEXEOLF
VHWHUYHWKLQ

Now we need to set up two routes for serving our two pages: index and admin. We will
use ERB as our templating language. The details of ERB are beyond the scope of this
book, but our use is very minimal. For more on ERB go to ruby-doc.org .

JHW GR
HUE
HQG

CHAPTER 9: HACKING HTML5 CONNECTIVITY 395



JHWDGPL®R
HUE
HQG

We=<d like to timestamp each notification, so here is a very simple function definition:

GHWLPHVWDPS
7TLPRRYWUIWLPHO 6
HQG

We also want to set up two empty arrays: one to hold the connections and the other
to hold our notifications.

FRQQHFWERQV
QRWLILFDWAL®QV

Now, for the routes: when our browser loads its page, we have JavaScript running
which will use the (Y HQ W 6 &bjdutd-doinnect to a URL at http:/localhost:4567/
connect. (Moreon (YHQW 6 Rt U FH

For now, you can see the magic of the evented HTTP stream. The connection is held
open until a callback is fired to close the stream.

JHWFRQQHBWRYLGWW[W HYHQWGRVUHDP
VWUHDP GRRXW
FRQQHFWLRXQW

RXW FDOOEDFN RQ VWUHDP FORVH HYW
RXWDOOEDFN
GHOHWH WKH FRQQHFWLRQ
FRQ QH F \@ HROGRMX KV

HQG
HQG

Finally, any data that is posted to the S X Vblte is pushed out to each connected
device:

SRVWSXVIGR
SXWWDUDPV
$GG WKH WLPHVWDPS WR WKH QRWLILFDWLRQ
QRWLILFDWDROPHVUIHWLPHVWDWEPHVWIVRBMVRQ

QRWLILFDWIQR@WLILFDWLRQ
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QRWLILFDWUIRMQ\QRWLILFDOHRDVK
FRQQHFWDR&\RXWXW GDWDPQRWLILFDWRRQ
HQG

As | said before, you can just follow the instructions at the Git repository to pull down
and build this code. Or if you have been following along, launch a Terminal, navigate
to the directory where your code is, and run the following:

UXE\ VWUHDP UE

Figure 9-15 shows the Sinatra server starting up.

Figure 9-15.
Starting the Sinatra server

All right, now we have our Sinatra app up and running with custom routes to handle
incoming requests from our browser.

If this doesn°t make complete sense yet, just hang loose. In the upcoming subsections,
the rest of the items will start to fall into place.
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Setting Up the HTML Pages

We will be building two pages: one for the admin to push out notifications, and the
other for the connected receivers to receive the notifications. Both of these pviews¥
will share the same layout, as shown here:

KWPO!

KHDG!
WLWOMY +DFNV B6HUYHU 6MQWQMHQWYV
P HWEDX D U VXWI

VFULSW
VUFKWWS DMD[ JRRJOHDSLY FRP DMD[ OLEVI MTXHU\ MTXIH
VFULSW!
VFULSW
VUFKWWS DMD[ JRRJOHDSLY FRP DMD[ OLEVIMTXHU\XL M7
VFULSW!
VEFULSWFMTXHU\ QRWWN\SMVH[W MDY DIVMFIUL\8 W !
OLQWHOVW\OHVKW\B\WVH[W FR'WHNW\OH FVV
OLQWHO/W\OHV KWWV H[W FRWHIXL QRWLIN FVV

KHDG!
ERG\!
t LPSOHPHQWDLRQ VSHFLILF KHUH !
ERG\!
KWPO!

The admin page will containan L Q S XaW\ahd a simple button:

GLYGZUDSS$HU
LOSXWSHWVH[WG PHVVDSBDFHKROGHU
(QWHU 1RWLILFDWLRQ! +HUH
LOQSXWSHXWWERRVHQGDWD UROWMWERXV K QSXW!
GLY!

Our receiver pages will display a simple piece of text:

GLYGZUDSS$HU

SIRQ W 0LQG PH -XVW :DLWLQJ IRU D 3XVK 1RWLILFDW|
IURP +70/ +DE&ENV
GLY!

By launching one browser window to http:/localhost:4567/admin ~ we should now see
our admin form (see Figure 9-16).
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Figure 9-16.
The initial admin page

Navigate to http:/localhost:4567  in your browser and you should see what®s shown
in Figure 9-17.
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Figure 9-17.
The initial index page

Adding a Bit of jQuery

We need to add a bit of JavaScript to attach an event listener to the send button. This
snippet will prevent the default submission of the form and post the notification object
to the server as JSON.

Notice the URL S X Yh#ps to the route we defined in our Sinatra app:

VHQGFOLRXNQFWHRE QW
HYHSWHYHQW'HIDXOW

YDQRWLILFDWIQRQLILFDWLRRWLILFDWDRQ

SRVWSXVKQRWLILFDWLRQ
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Now, let’s open five browser windows: one admin at http:/localhost:4567/admin ~ and
four more receivers at http:/localhost:4567 (see Figure 9-18).

Figure 9-18.
Opening five browser windows

Looking good. Now it°s time to setupour (YHQWG6.RXUFH

EventSource

The EventSource APl is a super-simple JavaScript API for opening a connection with
an HTTP stream.

Because our receiver pages are just pdumb¥ terminals that receive data, we have an
ideal scenario for Server-Side Events. If you wanted bidirectional communication to
occur, there are numerous WebSocket examples within this chapter.

Earlier, when we discussed the Sinatra app, you saw how to expose a route for the
browser to connect to an HTTP stream. Well, this is where we connect!

YDHV QHEZYHQW6RXARFHQ HFW

HVWVRQPHVVDIBFWHRQ
YDBVJ SDUVH462HGWWD

GR VRPHWKLQJ
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Now we can add a simple notification with the available data:

YDHV QHEZYHQW6RXUFMHQ HFW

HVRQPHVVDIRFWHRQ
YDBVJ SDUVH+62HQGWWD

IRWLIN\

And here is the final script for the admin:

IXQFWLRQ
VHQGFOLRAXNQFWHRE QW
HYHSGWHYHQW'HIDXOW

YDQRWLILFDWRRWVYDJIHQRWLILFDW DRQ

SRVWSXVKQRWLILFDW\LRQ

Installing jQuery.notify
For our push notifications we will use Eric Hynds® great jQuery plug-in, jQuery-notify .

In order to display the notification, we°ll need to include some markup on the receiver
page:

GLYG FRQWDLOM\DELYSOD\ IQRQH
GLYGEDVLF WHRSODWH
DFODV¥L QRWLI\ FURVV XL QKWHI\ FOBRVH
K 1AWLWORH!
SIAWHI[WS!
GLY!
GLY!

This creates a hidden G Ltag in the bottom of the document (see Figure 9-19). We
are not showing the CSSthatuses GLV SOD\ t@hRetHbut you can see more
by examining the source code in the companion Git repo.
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Figure 9-19.
Hidden div tag

In order for jQuery.notify to initialize, we must first call the following:

FRQWDLQRW I\
VSHHG
H[SLUHNOVH

Here is the final script for the receiver:

IXQFWLRQ

FRQWDLQRW LA\
VSHHG
H[SLUHNOVH

YDHV QHEZYHQWB6RXUFHQHFW
HVRQPHVVDYBAFWHRQ

YDBVJ SDUVH+H62HGQGWWD
FROQWDLQRWLRUHDWH
WLWE®NWLPHVWDPS
WHWVORWLILFDWLRQ

It°s that simple. The EventSource APl is minimal and plugging it into a web framework
such as Sinatra or Node.js is straightforward.
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Now, as we submit notifications from the admin page, our receiver pages are updated
with timestamped notifications, as shown in  Figure 9-20 .

Figure 9-20.
Pushing natifications to the connected browsers

Configure Amazon S3 for Cross-Origin
Resource Sharing to Host a Web Font

Cross-Origin Resource Sharing (CORS) is a specification that allows applications to
make requests to other domains from within the browser. With CORS you have a se-
cure and easy-to-implement approach for circumventing the browser°s same origin

policy.

In this hack we will explore hosting a web font on a cloud drive. In order to do so, we
will learn how to configure an Amazon S3 bucket to accept requests from other
domains.

If you are not already familiar with web fonts and #I R Q W ,Ir&elrtbl Hack #12.

In the next section | provide a bit more background on Amazon S3 and the same origin
policy, before we get into the details of CORS.
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What Is an Amazon S3 Bucket?

Amazon S3 (Simple Storage Service) is simply a cloud drive. Files of all kinds can be
stored using this service, but web application developers often use it to store static
assets such as images, JavaScript files, and stylesheets.

For performance improvements, web developers like to employ Content Delivery Net-
works (CDNSs) to serve their static files. While Amazon S3 is not a CDN in and of itself,
it°s easy to activate it as one by using CloudFront.

A bucket refers to the directory name that you choose to store your static files.

To get started let’s set up an account at Amazon and navigate to the Amazon Man-
agement Console ; see Figure 9-21.

Figure 9-21.
S3 Management Console

If we click on Create a Bucket we should see the prompt shown in Figure 9-22.

Let°s name the bucket and choose a region (see Figure 9-23). As | stated earlier, you
can choose a region to optimize for latency, minimize costs, or address regulatory
requirements.

We will go ahead and name our bucket none other than phtml5hacks 3 You should now
see an admin screen that shows an empty filesystem (see Figure 9-24).
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Figure 9-22.
Creating an S3 bucket in the S3 Management Console

Well, that was simple. So why are we doing this? Let’s start with some simple browser
securitylsomething called the ~ same origin policy .

Same Origin Policy

As the browser becomes more and more of an application platform, application de-
velopers have compelling reasons to write code that makes requests to other domains
in order to interact directly with the content. Wikipedia defines same origin policy as
follows:

In computing, the same origin policy is an important security concept for a
number of browser-side programming languages, such as JavaScript. The
policy permits scripts running on pages originating from the same site to
access each other’s methods and properties with no specific restrictions,
but prevents access to most methods and properties across pages on dif-
ferent sites. *

As stated in Wikipedia®s definition, the same origin policy is a good thing; it protects
the end user from security attacks. But it does cause some challenges for web
developers.

1 http:fen.wikipedia.orghviki/Same_origin_policy
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Figure 9-23.
Naming an S3 bucket in the S3 Management Console

This is where CORS comes into the picture. CORS allows developers of remote data
and content to designate which domains (through a whitelist) can interact with their
content.

Using Web Fonts in Your Application

There are a number of ways to use a web font within your web pages, such as calling
the @font-face service, bundling the font within your application, hosting the web font
in your own Amazon S3 bucket (more on this later), or converting the file to Base64
and embedding the datainlineina G D W D. B thklway, the last technique is similar
to the one outlined in Hack #13.

Each of these techniques has limitations.

A When calling the @font-face service you are limited to the fonts within the par-
ticular service®s database.

A Bundling the font within your application does not make use of HTTP caching, so
your application will continue to download the font file on every page request.
Furthermore, you cannot reuse the font within other applications.
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Figure 9-24.
The htmi5hacks S3 bucket

A Hosting the font in an Amazon S3 bucket works great, except with Firefox, which
enforces the same origin policy on all resources. So the response from the remote
server will be denied.

A Converting the font to Base64 adds additional weight to the stylesheet, and does
not take advantage of caching.

An exploration into the different types of web fonts is beyond the scope of this hack,
so | will assume that you have already selected the web font BebasNeue.otf.

You can download free and open fonts from sites such as dafont.com .

Uploading Your Font to Your Amazon S3 Bucket

Now, all we have to do is to upload the font onto our filesystem in the cloud (see
Figure 9-25).
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Figure 9-25.
An uploaded BebasNeue font

Adding the Web Font to Your Web Page

In order to add a web font to our page, we need to add a single stylesheet to an HTML
page.

Here is our page. Let’s call it index.html, and add a O L Qt&g !pointing to our base
stylesheet, styles.css.

KWPO!
KHDG!
WLWOH!IRQWLWOH!
PHWIXDUVXWI !
OLQWHOVW\OHV KWWV H[W FR'WHNW\OHVIFVV
KHDG!
ERG\!
K FODVWHV¥W/ 0/ +DFNV
ERG\!
KWPO!

In our styles.css let°s add the following and point to our uploaded file. Also, let°s assign
the font to our H1 header via the W Hdla¥¥ name.
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#IRQW IDFRIQW IDP®%®IE DV 1WHXMH
XUOKWWSVY V DPD]RQDZV FRP KWPO KDFNV %HEDV1IHXH RV

W HWwW
IRQW IDPLOHNEDV1IHXH

Now we°ll open a browser and point to our newly created HTML page. In Opera (see
Figure 9-26), Safari, and Chrome our header tag is being styled correctly.

Figure 9-26.
Opera browser showing the BebasNeue font

But if we view it in Firefox, we are having issues (see Figure 9-27).

If we examine the request for our font in the Chrome Dev Tools Network tab, we will
see that the response from the server is empty (see Figure 9-28).

What gives? Well, by default, Firefox will only accept links from the same domain as
the host page. If we want to include fonts from different domains, we need to add an
$FFHVV &RQWURO $daderi®ihe2datl JL Q

So, if you try to serve fonts from any CDN, Firefox will not load them.
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Figure 9-27.
Firefox browser failing to show the BebasNeue font

What Is CORS?

The CORS specification uses the ; 0/+ W W S 5 IdbJest td &8 and receive head-
ers from the originating web page to a server that is properly configured in order to
enable cross-site requests.

The server accepting the request must respond withthe $FFHVV &RQWURO $(
2 U L JHe&g@ler with either a wildcard ( ) or the correct origin domain sent by the
originating web page as the value. If the value is not included, the request will fail.

Furthermore, for HTTP methods other than * (or 3 2 6stich as 3 8, & preflight re-
quest is necessary, in which the browser sends an HTTP 2 3 7, 2rdgGest to establish
a handshake with the server before accepting the 3 8 réquest.

Fortunately, after enough backlash from the development community, Amazon made
CORS configuration available on Amazon S3 via a very simple XML configuration.

Let’s get started.
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Figure 9-28.
Firefox browser showing an empty response

Configuring CORS at Amazon S3

You should already be at your Amazon Management Console . Click on Proper-
ties zPermissions zEdit CORS configuration, and you should receive a modal prompt.

The configuration can accept up to 100 rule definitions, but for our web font we will
only need a few. For this example we will use the wildcard, but if you are doing this in
production, you should whitelist the domains to prevent others from serving your font
from your S3 account on their own web pages. It wouldn°t be the end of the world, but
it might get costly.

The first rule allows cross-origin - * ( Tequests from any origin. The rule also allows all

headers in a preflight 237, 2kduest through the $FFHVV &RQWURO 5HT
+ H D GhleladeY In response to any preflight 2 3 7, 2rdg@est, Amazon S3 will return

any requested headers.

The second rule allows cross-origin  * ( 7requests from all origins. The  wildcard
character refers to all origins.

&256&RQILIJXUDWLRQ!
&2565XO0H!
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$OORZHG2WAQREZHG2ULJILQ!
$OORZHGFHWERGRZHGOHWKRG!
&2565XO0OH!
&256&RQILIJXUDWLRQ!

So, let®s add our new configuration to our Editor and save (see Figure 9-29).

Figure 9-29.
Configuring CORS in the S3 Management Console

Now, let°s return to Firefox and reload the page. We should now see the header font
styled with our BebasNeue web font, as shown in Figure 9-30.
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Figure 9-30.
Firefox browser successfully showing the BebasNeue font

There is much more to learn about CORS, most notably, HTTP 3 2 Ggage with certain
MIME types, and sending cookies and HTTP authentication data with requests if so
requested by the CORS-enabled server. So get out there and starting creating your
own CORS hacks.

Control an HTML5 Slide Deck
with Robodeck

Robodeck uses an HTML5 Sencha 2.0 mobile remote control web application to en-

able you to control a Deck.js HTML5 slide deck presentation via web sockets and XHR.
Robodeck runs on Node.js, uses the Express.js application framework to serve the

HTML, JavaScript, and CSS, and uses Socket.lO for web socket support. Robodeck
also demonstrates the use of the HTML5 Geolocation APIs.

Have you ever wanted to build a presentation using just HTML5, JavaScript, and CSS,
that rivals the visual capabilities of PowerPoint and Keynote, or deliver that presen-

tation by navigating to a URL with your web browser? How about controlling that pre-

sentation with your mobile device? Or have others log in to your presentation and

make updates, such as their location, while you are presenting?
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Robodeck is a culmination of HTML5 hacks, all wrapped up in one framework. It is a
project hosted at GitHub, and demo®ed at Heroku (see Figure 9-31), that provides a
starting point for building such presentations. This hack will walk through the creation

of this framework.

Figure 9-31.
Robodeck demo hosted at Heroku

This hack exposes you to both the server-side implementation and the client Java-
Script in more detail than the previous hacks. The beauty of Node.js is that we can
write and maintain our application code in one language: JavaScript. This simplicity
makes Node.js the ideal implementation for getting started with web sockets.

Deck.js

Deck.js is one of many HTML5 presentation frameworks that use JavaScript and CSS3
2D/3D transitions and animations to create elegant presentations for the Web without
the need for PowerPoint or Keynote. Robodeck uses Deck.js because of its powerful
API, which makes it simple to advance slides and perform other actions on the deck.
A more detailed look at the API is available online.
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Let°s download Deck.js to a location on our computer (see Figure 9-32), and wait until
we have a basic application built before we move these files to the appropriate
directory.

Figure 9-32.
Deck.js home page

Node.js and Express

We will use Node.js as our simple web server to handle requests and responses from
the browser, and the Express framework to deliver the HTML and markup to the
browser.

This hack assumes you already have Node.js installed. If you don°t, follow the fan-
tastic documentation already provided at nodejs.org.

To get started navigate to your projects directory from the command line and execute
the Express application generator. For more information on generating applications
with Express, see Hack #83 .

FG \RXU SURMHFWYV GLUHFWRU\
H[SUHVV URERGHFN
FG URERGHEFEN
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Now you can list the files in your directory with the O &mmand:

ov
BURFILOH 5($'0¢( DSS MV QRGHBPRGXOHV
3XEOLF URXWHYV YLHZV

You should now have the files and directories necessary to build and run a simple
Node.js/Express application.

First, we need to include the necessary modules in our manifest file, package.json:

AN

QDPHURERGHFN
YHUVLRQ
SULYDWHJ XH
GHSHQGHQFLHV
H[SUHVV
MDGH!
VRENHW OPWHVW
XVHUDJHQWWHVW
JRRJOHPDBIYWHVW

You can see here that we have included a few modules to build this project. We have
already introduced Express, but we will also use Jade as our HTML metalanguage. For
more information on Jade see Hack #85 .

We also include Socket.lO, which we will touch on in the next section, and Google Maps
to enable a web service for doing reverse geocoding. There will be more on our geo-
location implementation in an upcoming section within this hack, and the Geolocation
APIs were also covered extensively in Chapter 6.

Once we have our manifest filled out, we will use the Node Package Manager to install
the modules:

FG URERGHFN
QSP LQVWDOO

QRGH DSS MV
(ISUHVV VHUYHU OLVWHQLQJ RQ SRUW

And finally, we will launch a browser and navigate to http:/localhost:3000 .Figure 9-33
shows the result.
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Figure 9-33.
Initial Express application

Establishing Routes

We now have the beginnings of a basic Express web application. Let°s open the app.js
file and take a look. We can see that our basic Express app is only accepting requests
from one URL scheme, the root. This is why we get the basic response when we nav-
igate to http:/localhost:3000

5RXWHYV
DSSHW URXWIQ\GH]

DS®LVWHQ IXQFWLRQ
FRQVRP®H([SUHVV VHUYHU OLVWHQLQJ RQ SRUW G LQ V P

DS®PGGUHBRUWS §FHWW IHRIW

In order to support two separate applications, we need to accept incoming requests
from two separate URLS: one for our Deck.js application which will continue to use the
root URL, and another that we will create for our Sencha 2.0 mobile application. For
simplicity, we will use http:/localhost:3000/x
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We will also need to accept ; 0/+ W W S 5 $ifibiX ddinNSdicha 2.0 mobile applica-
tion: one from the URL http:/localhostinext  to advance the slide deck, and the other
from the URL http:/localhost/orev  to slide the deck back.

Hack #84 is dedicated to the concept of building routes in Node.js. So if you want the
complete lowdown on how routes work, read that particular hack. If not, you can copy
the following code into your app.js file:

DSSHW IXQFWURQUHW
URXWEGHW NWRBIHV

DS3HW[ IXQFWURQUHW
URXWIEBKRQHTUHYV

$&&(37 ;+5 &$//6 )520 5(027( 02%,/( $33

DSSHWQH[WIXQFWURQUHW
FRQVR®HL(;7 VHUYHU WLRHWT7LPH
FOLHQW WLBHT

VHQB2NWULQJILRAPG QH[W

DSSHWEDFNIXQFWURQUHW
FRQVP®H35(9 JHW7LPH
VHQB2NWULQJILRPG SUHY

Now, we have established four independent routes for incoming requests.

In our routes directory we will house an index.js file that will contain the logic for re-
sponding to the routes:

H[SRUGHW NWRE FWURQUH ¥
UHVUHQGHHUVNWROD\RXWDVLF

H[SRUVBKRQHKKQFWURQUHY
UHVUHQGHMBDUWSKRQPARXWRELOH

Here, we have told Express where to look for the views that will build the HTML markup
to return to the client browser, based on the particular route called. Notice that there
are four routes, but only two layout views.
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This is because two of our routes, QHpd S UH Y LRIXd need to return a
response in the form of HTML markup. Those routes will, in turn, generate a web
socket message that will be sent only to the clients that are listening. The clients that
have connected at the root URL and received the desktop view will also receive a script
tag with a Socket.lO script that instructs the client to listen for incoming web socket
messages. In the callback of that subscriber event handler, we will call the Deck.js
APIs, which will perform the CSS transition on the slide deck.

Building Desktop and Mobile Views
So let®s build out our two views.

Chapter 10 provides more information about Jade views. But for the sake of this hack,
we can use the following code to create two layouts and views: one for our mobile
application and the other to display our Deck.js application.

As you will recall, we designated two views in our routes: desktop and iPhone. Each
view uses a different layout view as well. You can think of the layout as the container
and the view as the internal markup included within the container.

First, let’s take a look at the desktop view°s basic layout:

KWPO
KHDG

WLWOREERGHFEN
OLOWHO/W\OHVKKHWIVW\OHVKHHWY VW\OH FVV
OLQWHO/W\OHVKKHWI GHFN MV FRUH GHFN FRUH FVV
OLQWHO/W\OHVKHHW

KUHI GHFN MV H[WHQVLRQV JRWR GHFN JRWR FVV
OLQWHO/W\OHVKHHW

KUHI GHFN MV HIWHQVLRQV KDVK GHFN KDVK FVV
OLQWHO/W\OHVKHHW

KUHI GHFN MV HIWHQVLRQV PHQX GHFN PHQX FVV

OLQWHO/W\OHVKHHW
KUHI GHFN MV H[WHQVLRQV QDYLJDWLRQ GHFN QDYLJDWLR

OLOQWHO/W\OHVKHHW

KUHI GHFN MV HIWHQVLRQV VFDOH GHFN VFDOH FVV
OLQWHO/W\OHVKHHW

KUHI GHFN MV HIWHQVLRQV VWDWXV GHFN VWDWXV FVV

6W\OH WKHPH ORUH DYDLODEOH LQ WKHPHV VW\OH R
OLOWHO/W\OHVKKHWI GHFEN MV WKHPHV VW\OH QHRQ FVV
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7TUDQVLWLRQ WKHPH
ORUH DYDLODEOH LQ WKHPHVY WUDQVLWLRQ RU FUHD
OLQWHO/W\OHVKHHW
KUHI GHFN MV WKHPHVY WUDQVLWLRQ KRUL]JRQWDO VOLGH

VFULSWF PRGHUQL]JU FXVWRP MV
VFULBWF VRFNHW LR VRENHW LR MV

ERGAHFN FRQWDLQHU
ERG\

You can see the inclusion of the Deck.js CSS and the Socket.|O JavaScript depen-
dencies declared within the markup. Now we°ll work on the desktop view, which will

be included inside the basic layout. This is where we will begin to use the declarative
markup needed to create our slides for Deck.js. You will see that each slide is indicated

by using the HTML5 section tag with a CSS class attribute of VO L GH

&UHDWH DQ\ QXPEHU RI HOHPHQWYV ZLWK FODVV VOLGH Z
VHFEFWVRQGH

K URERGHFN

K  QWHUDFWLYH 'HPR &RQQHFWLQJ DQG *HR/RFDWLRQ

RO
OLLRQQHFW WR KWWS URERGHFN KHURNXDSS FRP
OLRXU %YURZVHU ZLOO GHWHFW :HE 6RFNHW 6XSSRUW
OLI QHFHVVDU\ \RXU EURZVHU ZLOO IDOOEDFN WR &F
OLQFH FRQQHFWLRQ LV HVWDEOLVKHG

\RXBURZVHU ZLOO SDVV *HR/RFDWLRQ WR VHUYHU

OLHUYHU SXVKHV *HR/RFDWLRQ GDWD WR DOO FOLHC

VHFWIVRQ®HPRWH
K +70/ 5RFNV

K  QWHUDFWLYH '"HPR S5HPRWH &RQWURO 3XE 6XE
RO

OLH FRQQHFW WR WKH VDPH DSSOLFDWLRQ ZLWK D 6t
+70/O0RELOH :HE DSS

OLH DGYDQFH WKH GHFN E\ SXEOLVKLQJ 1(;7 RU 35(9
PHVVDWHRVWKH VHUYHU

OL$00 FRQQHFWHG FOLHQWY DUH VXEVFULELQJ WR W
OLLOLHQW -DYD6FULSW WKHQ FRQWUROV WKH GHFN

VHFWIVRQGHK D QN V
K 7ZKDQN <RX
RQQWHUDFWLYH 'HPR WKH HQG
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This markup provides three slides. Navigate to your browser and use the right-arrow
key to advance the deck to the second slide. Figure 9-34 shows the second one that
includes the title pHTML5 rocks% Notice the hash tag on the URL: http:/localhost:
3000/#remote  matchesthe L G U H fh&Rcdtek in the second slide.

We have also included a section that will be updated once a web socket message is
sent indicating the current total clients connected, and the geolocations of each of
those clients (more on this later).

IRRWHU
GL¥OLHQWYV
SYLHZHUV
GLODRFDWLRQV:UDSSHU
SORFDWLRQV
SWZHHWYV

Figure 9-34.
Robodeck second slide

The Deck.js JavaScript dependencies are included in the basic.jade view toward the
bottom of the page. This is for performance reasons, to ensure that the markup is
loaded before the scripts begin to load and execute.
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VFULSWF MTXHU\ PLQ MV

VFULSWF GHFN MV FRUH GHFN FRUH MV

VFULSWF GHFN MV HIWHQVLRQV KDVK GHFN KDVK MV
VFUL8SWF GHFN MV HIWHQVLRQV PHQX GHFN PHQX MV
VFULSWF GHFN MV H[WHQVLRQV JRWR GHFN JRWR MV
VFULSWF GHFN MV HIWHQVLRQV VWDWXV GHFEN VWDWXV M\
VFULSWF GHFN MV HIWHQVLRQV QDYLJDWLRQ GHFN QDYLJI
VFULSWF GHFN MV HWHQVLRQV VFDOH GHFN VFDOH MYV

And finally, we will need to instantiate the Deck.js deck by calling:

VFULSW
IXQFWLRQGHFN VOLGH

Now for the mobile route, we will need the mobile layout, which will contain the re-
sources required to respond to requests from mobile devices. Remember, mobile de-
vices should access the application from localhost:3000/x in order to receive the
mobile-optimized application.

In the mobile layout, we will include the following markup skeleton:

KWPO
KHDG
WLWORERGHFN PRELOH
VHQFKD
OLQN UHO VW\OHVKHHW
KUHI MDYDVF WHSQ¥F®IDV R X FFNAHQ FW B X FXV
VFULSW VUF KWWS PDSV JRRJOH FRP PDSV DSL MV"V
VFULSW VUF MDYDVFULSWV VHQFKD VHQFKD WRXFK

VHQFKD
OLQWHO/W\OHVKHHW
KUHDSS OLE WRXFK UHVRXUFHV FVV VHQFKD WRXFK FVV
WLWOHMQFKDWRBMKHQFKDWRXFK
OLQWHO/W\OHVKHHW
KUHDSS FVV VW\OWLFsW®KM) GURLGDQGURLG

VFULBWFDSS OLE WRXFK VHQFKD WRXFK MV
VFULSWFDSS DSS DSS MV

VFULSWFDSS DSS YLHZV 9LHZSRUW MV
VFULSWFDSS DSS YLHZV +RPH MV

RWKHU
VFULSWF PRGHUQL]JU FXVWRP MV
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VFULSW VUF VRFENHW LR VRFNHW LR MV

ERGGHFN FRQWDLQHU
ERG\

The mobile layout contains all of the Sencha 2.0 dependencies to create the HTML5
mobile web application.

The smartphone view is injected within the mobile container and is intended to be for
nontablet web clients. We could also have tablet-specific views, or we could use CSS3
media queries to respond to the different viewports by configuring our markup with
metadata (more on CSS3 media queries in Hack #16).

For now, we will keep it simple and return the same view to all clients accessing the
localhost:3000/x URL.

Because of the way Sencha 2.0 works, nothing is needed inside the smartphone view.
All of the code necessary to generate a Sencha 2.0 app is included within the Java-
Script files already included in the mobile layout view. This approach differs from other
similar frameworks such as jQuery Mobile, but this pavaScript as the kernel¥ design
is what makes Sencha 2.0 unique and popular among some JavaScript developers.
We will discuss Sencha in more detail in an upcoming section.

For now, we will continue to support the empty smartphone.jade view in case we want
to include some other scripts in the future, such as the Socket.IO client, or switch to
jQuery Mobile.

Public Files

Just as in the web socket hacks provided earlier in this chapter, in order to achieve
communication through web sockets you must maintain code on both the server and
the client. You should also have a /public directory within your application that will
hold all of the static resources for your application.

To begin let’s move our Deck.js JavaScript files into the /public directory so that we
can access our basic presentation from the browser. Our directory structure should
now look like Figure 9-35.

424 HTML5 HACKS



Figure 9-35.
Adding Deck.js to the public directory

Polyfill WebSocket Support with Socket.lO

Socket.lO aims to make real-time apps possible in every browser and mobile device,
blurring the differences between the different transport mechanisms.

For more on polyfills, refer to this book®s Preface or to Hack #55 .

In order to provide real-time connectivity on every browser, Socket.lO selects the most
capable transport at runtime, from among those in the following list, without it af-
fecting the API:

A WebSocket

A Adobe Flash socket

A Ajax long polling

A Ajax multipart streaming

A Forever iFrame

A JSONP polling

Figure 9-36 shows the Socket.lIO home page.
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Figure 9-36.
Socket.lO home page

Fortunately the Node.js community has made it extra simple to include Socket.lIO
within your application and to be up and running with a web socket server in no time.

We already installed the V R F N HMéduleRn the beginning of this hack, so now we
will require it and begin to use the API.

To get started we need to open our app.js file and add the following before the
DSS FR&dIDISS U Rcélg/ HV

&OLHQWYV LV D OLVW RI XVHUV ZKR KDYH FRQQHFWHG
YDBOLHQW®

IXQFWVRQRHYVVDYH

FOLHQRW(DPKQFWERQHOW
FOLHQMQRHVVDJIH

Here, we create an array of clients and a special send function that will iterate through
the array of connected clients and send them a message.
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Now we°ll add the following D S'S O L (¢BAd}HExlaration:
DS®LVWHIRFH\E257

YDVLR LROLVWHZS
VLRRFNRWYRQQHFWMXREWERQHQOW

FOLHGWVKOLHQW
VHQB2NWULQILROLHQWOLH@MOJIWK

FOLHRGG LV FRQ QIKRFWLRQ
YDUQGHFOLHQWE H RO L HIQW
FOLHQUWU®LEGGH]

Here, we begin to create our Socket.lO implementation on the server.

Notice that we are passing the ([ S U Happ\bbject to the O L V W khéghod of the
Socket.lO application so that both will be listening on the same port.

We then set up an event handler to handle the client connection event. Next, we push
the unique client to the F O L HAgay/ad send an initial web socket message, con-
taining the current number of clients connected.

Also, notice that the client will be removed fromthe F O L H&Qay\When a disconnect
event is fired, ensuring that the client total remains accurate.

This is our first web socket message, and it is used within the Deck.js desktop view to
update the Ul with the number of clients viewing the Deck.js presentation.

One other dependency is required for this Ul update to actually work, and that is the
addition of the Socket.lO library on the client side.

Adding the Socket.lO Client JavaScript to Our Views

Now, back to our /public directory that holds all of our static resources. This is where
the client-side JavaScript will live that creates the : H E 6 R Fobjdeck Wat will make
the initial request to the server requesting an upgrade to the WebSocket Protocol.
This client JavaScript will also establish the publish-and-subscribe system that will
handle and send messages over the network.

Here we will create /socket.io for our socket.io files alongside our deck.js files.
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Let°s download the socket.io client JavaScript files and place them in the /socket.io
directory. Our directory structure should now look like  Figure 9-37.

Figure 9-37.
Adding the socket.io client JavaScript to the /public directory

Finally, let°s add some JavaScript to our basic.jade view to enable Socket.lO to begin
listening for messages from the server:

VFULSW
YDVRFNHMRFRQQHFW

VRFENRIQP HVVDJINQFWLRMWD
YDMVRQ62ISDUGHWD
LI MVREGLHQWYV

XSGDWH WKH '20
YLHZHUMH[WLHZHUWVR®LHQWYV

Once a message is retrieved witha F O L H@»p¥rty, we access the DOM with jQuery
and update the Viewers section with a current value.
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You can test this functionality by opening a number of tabs within your browser, or
even separate browser instances anywhere on your network that has access to local-
host:3000 and access to the presentation atthe root URL  http:/localhost:3000 . Each
instance will receive a web socket message and update all connected clients with the
client total (see Figure 9-38).

Figure 9-38.
Real-time updates of client data

Adding Geolocation APIs and Reverse Geocoding with the
googlemaps Module

Now that we have an application that is retrieving web socket messages, let°s add
additional data (the clients® longitude and latitude) by leveraging the Geolocation APIs
available within your browser, and the Node.js googlemaps module to reverse-
geocode the client®s location based on the two-part data.

We will then send the new location returned from the Google lookup service back to
the client for a dynamic update within the browser.

First let°s add the necessary code to the client. Within our basic.jade file, we will use
the Geolocation APIs available in the browser to prompt the user for access to her
location. All browsers have slightly different prompts; in Safari the prompt looks like
Figure 9-39.
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Figure 9-39.
Apple Safari requesting geolocation

For more details and code snippets see Hack #59 .

Setup for Mobile and Install of Sencha 2.0

Sencha Touch 2 is a high-performance HTML5 mobile application framework that
enables developers to build fast and impressive apps that work on all mobile web
browsers. For the purposes of this hack, we have chosen the framework for this very
reason. Just as we chose Socket.lO for its cross-platform, real-time communication
support, we also want our mobile remote control application to be able to run on as
many devices as possible.

Communicating from the Remote Control

As our final piece of functionality, we need the ability to advance our slide deck by
sending one-way requests in the background over ; 0/+ W W S 5 Homou &fidivt
applications connected at http:/localhost:3000/x . To do this we want to utilize the
Sencha 2.0 HTML5 mobile web application framework.

Our Ul will contain a Forward button and a Back button (see Figure 9-40).
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Figure 9-40.
Robodeck mobile built with Sencha 2.0

In the views section you saw that we included all the dependencies necessary to build
a Sencha 2.0 application. In order for those links to access the correct files we need
to download Sencha 2.0 and install the files in the fpublic directory. Our /public di-
rectory will now look like Figure 9-41.
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Figure 9-41.
Adding Sencha 2.0 to the /public directory

Now we will only need to update two files from within Sencha®s app directory to use
Sencha’s declarative syntax for building applications.

First we will open the app.js file located in the app/app directory and create a new
([W UHJ$S S O Néwvdt ddRr@ the namespace in the Q D prdperty and use
the O D X Q@dtiéd to declare the entry point to the application.

(IWUHJ$SSOLPDWLRQ
QDPHURERGHEN
ODXQFKQFWLRQ
WKIWMHALHZSROQWWNV KIMLHAYHZSRUW

Let°s open the Viewport.js file located in the app/appiiews directory and configure
the viewport. All of this should be fairly straightforward; for detailed information refer
to the Sencha documentation .

The key declaration to notice is the creation ofthe ([W 7 D E 3RIQHQHZSRUW

URERGHM\BY HZSRUMWH[WHQ®’ DE3DQHO
IXOOVFUWHRH
OD\RXWDUG

WD E %DKZ[W7 D E %D U
GRFNERWWRP
XL GDUN
OD\RXW
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SDFENFHQWHU

LQLW&RP S R@HQWL R Q
SXW LQVWDQFHV RI FDUGY LQWR DSS YLHZV QDPHVS

([WDSSORERGHMNZY
+RPH)HUORERGHARNARPH

SXW LQVWDQFHV RI FDUGV LQWR YLHZSRUW
([WDSS@AK LY
LW H P
URERGHF\ERP H
@

URERGHFN\BY HZ S R M WH U F D@MN & R P DRSGHOO W
WKLDUJIJXPHQWYV

Finally, in the app/apphiews directory, we°ll open Home.js, where we will define our
own custom [ K U function and call it from within the click handler of our two custom
buttons, Forward and Back.

YDVHUYHWKWWS GRFXPORKD WLRQN

X QF W KU U O
YDUHTXHOWMZLQGRZ+WWS5HTXHVW
UHTXHRBWM®OQ(7 XUOWUXH
UHTX VW G

URE R GHFANZR P H([WH [W HQ®3 D Q HO

LW H P
N
[W\SHEXWWRQ
WH[WRUZDUG
KDQGOMQFWLRQ
FRQVR®HSUHVVHG  1H[W
[KWHUYHUQH[W
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[W\SHEXWWRQ
WH[W% DF N
KDQGOMQFWLRQ
FRQVR®HSUHVVHG  %DFN
[KWHUYHUEDFN

And that°s really all we need to send ; 0/ + W W S 5 Hattetdlivk\df a button within
our Sencha 2 mobile application.

Finally, remember the routes we set up in the beginning of this hack to accept the
requests to the URLs http:/localhost:3000/hext and http:/localhost:3000/back ~ ?

Now we can make use of them. Once the request is received, we trigger a web socket
V H Q Gethod:

DSSHWQH[WIXQFWURQUHW
VHQB2NWULQAILRPG QH[W

DSSHWEDFNIXQFWURQUHW
VHQG2NMWULQJILRPG SUHY

In our connected clients we listen for the message, and if it has a F Pgeoperty we
dynamically call that command from the G H bbidct:

VRFEFNRIQWPHVVDJINKQFWLERMWD
YDMVRQ62ISDUGHD WD

LI MVR® G
FRQVR®RHFPG MVR®G
FRQVR®H&O' 0(66%*(

FDOO GHFN MV DSL
GHRAWVR®G

All connected clients should see the move forward and backward, given the button
clicks of the mobile remote application.
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Inspect a Socket.IO Connection to
Determine If It Is Native or Emulated

Chrome Developer tools can help with debugging network traffic. You can also disable
web sockets to demonstrate the power of Socket.lO polyfills.

In this hack we°ll investigate the power of Socket.lO. Earlier, | explained that Socket.lO
provides the ability to polyfill socket support for browsers that don°t have a socket
implementation enabled yet. In previous hacks we used the Chrome Developer Tools
to inspect WebSocket information.

One way to test the ability of Socket.IO to fall back to another mechanism is to go into
the Chrome Dev Tools console and enter :HE6RFNHW X Q&2 Hipu@ B-&2).

Figure 9-42.
Turning off WebSocket support in Chrome

Then, if you click in the Network tab, you°ll notice that the browser has closed the
WebSocket connection and fallen back to XHR-polling. You will see HTTP requests
being sent on regular intervals to check for any updates (see Figure 9-43).

Build a Simple SPDY Server with
node-spdy

SPDY is a protocol created and used by Google to reduce web page load time. It doesn®t
replace HTTP; rather, you can use it to compress and simplify HTTP requests.

Let®s start this hack with a disclaimer: this hack will be short and simple. An exploration
of SPDY is simply too large for this book. Besides, we have already exceeded 400
pages!

That being said, SPDY is too important to the future of web technologies and the
HTML5 connectivity layer to not be mentioned.

So, the goal of this hack will be to get you up and running with the very basics of SDPY,
and add another tool to your tool belt.

CHAPTER 9: HACKING HTML5 CONNECTIVITY 435



Figure 9-43.
XHR-polling polyfill from Socket.lIO

node-spdy

To serve up our simple SPDY implementation we will default to Node.js as we often
have throughout this text. We will make use of Fedor Indutny®s node-spdy.

You can pull down the hello_world example from GitHub .

Let’s go ahead and JLW F Ot @rtire directory, and then navigate to the
hello_world example:

FG \RXU FRGH GLUHFWRU\

JLW FORQH JLW JLWKXE FRP LQGXWQ\ QRGH VSG\ JLW
Now we°ll navigate into the directoryandrun QSP LQVWDOO

FG QRGH VSG\
QSP LQVWDOO

Now we can start our SPDY server:
QRGH DSS MV

We are up and running on port 3232.
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Let°s navigate to https:/localhost:3232/ , and we should see pHello World¥: (see
Figure 9-44). Be sure to include the phttps:/% in the URL, or your request will not be
accepted.

Figure 9-44.
Simple pHello World¥% from node-spdy

We made a simple request, and the server responded with pHello World ¥ You are not
going to see a major improvement to your response because it is just too simple.

SPDY shines when you use it with applications that make a large number of connec-
tions and transfer significant amounts of data. The string pHello World¥s hardly falls
into that category of applications.

What s Next?

Well, that®s it. | warned you in the disclaimer. This should be enough to get you started.
Try adding some logic that creates an abnormal number of requests or passes large
payloads. Hook up a performance tool and see if you can tell the difference. Stay tuned
in the html5hacks.com/blog for updates on SPDY.
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10

Pro HTML5 Application Hacks
with Node.|s

Up to this point, this book has provided a sample collection of hacks that cover a large
portion of the HTMLS5 feature suite. But what about building professional HTML5 ap-
plications?

As you can see in the latter chapters of the book, some of the HTML5 specifications
are advancing the technologies at the connectivity layer. In order to begin creating

hacks that examine those specifications, we need to employ a web server. We also
want to be able to write our markup quickly and deploy our changes easily. The Node.js
tool set makes these concepts simple and easy to learn. Node.js is also written in
JavaScript, so we can use the same programming language in both the browsers and
the server.

Itis certainly arguable that other programming languages and web frameworks, such
as PHP and Ruby on Rails, provide similar environments, but for the purposes of cre-
ating pquick and dirty¥% hacks to exercise new HTML5 APIs, there is no better choice
than Node.js.

The hacks in this chapter will guide you all the way through to having an HTMLS5 boil-
erplate starter app that can be easily deployed to a remote server. If you so desire,
you can even skip ahead to the final hack and download a starter kit for building pro-
fessional HTML5 applications in Node.js.

HTML5 Application Design Considerations

In addition to providing hacks that teach you the basics of using these cutting-edge
tools, this chapter will also touch on some of the most common modern HTML5 ap-
plication design challenges presented to developers today, including considerations
for the mobile web, client-side performance optimizations, cross-browser compati-
bility, and DRYing (Don°t Repeat Yourself) up your code base.
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Why Node.js?

First, let°s start with one of the most hyped technologies of late, Node.js. We didn°t
select this server for the hype surrounding it. We selected it for the following key
reasons:

A Node.js provides an HTTP server, so we can serve files.

A Node.js also exposes a JavaScript API, so we can use the same programming
language on the server and client to build applications.

A There are a number of tools that make deployment of Node.js apps simple and
fast. Since our goal is to create hacks, we will leverage as many of these tools as
possible.

Installation

| won°t go into great detail on how to install Node.js. For a local setup, just go to http:/
nodejs.org/#download to download an installer.

If you want to install via a package manager go to https:/github.com/joyentinode/
wiki/Installing-Node.js-via-package-manager .

The official documentation for installation, given the specifics of your local environ-
ment, is available at https:/github.com/joyentihodeiviki/Installation

Once you have installed Node.js, open a terminal and check your installation.

Installing on Mac OS X via Homebrew

If you are using a Mac, perhaps the easiest way to get up and running quickly is to
install via Homebrew . Once you have Homebrew, installation is as simple as running
the following:

EUHZ LQVWDOO QRGH

XVHU QRGH Y
Y

Deliver pHello HtmlI5% to the Browser

With this classic pHello World%2 hack you°ll be able to use Node.js to handle requests
from browsers and respond with content.

Let°s get a handle on our first HTTP request and response with Node.js. We°ll start as
simple as possible: we°ll use the example pHello World¥s application from nodejs.org.
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To get started, we only need to navigate to an empty directory within our filesystem
and create an empty file, such as server.js.

We°ll add the following to the file:

YDEWWSHTXLKWWS
KW ¥ 8 HD W H 6IEK@QYRULRHITU H \»
UHZULWH+HDG&RQWHQW TNSHW SODLQ
UHHWQG-HOOR +WPO 20

OLVWHQ

FRQVP®H6HUYHU UXQQLQJ DW KWWS

Now we can execute the code with the file by running the following from the command
line:

QRGH VHUYHU MV

Let°s walk through what is going on here. At the top of the file thereisa UHTXLUH
method which is part of Node.js°s Dependency Module Management System that fol-

lows the CommonJS specification. Once the HTTP module is included, we can call
KWWS FUHDW &hé phks ¥t ld tinction that accepts a U H T X &hd/ AVU H

V S R Qu)édtlas parameters. Each object has its own set of methods and properties.

Later, we will examine them a little more closely by logging both the request and the

response to the console.

KW WS HD W H 61D MULURHITU H \»
UHZULWH+HDG&RQWHQW TNSHW SODLQ
UHWQGHOOR +WPO ?2Q

OLVWHQ

Here you can see that Z U L W H +ikluSe@ to return a response code and write the
contents to a buffer, along with the object that contains the response headers. The
H Q Gnethod then accepts a string.

The last item to notice here is the O L V W hhéghod chained onto the end of FUHD
WHG6HUNORE FUHDW H 6 Hdd dbipldted and returned, the next method
in the stack is O L V W ,KWvRXkh is passed to the port number to listen on. The FUHD
W H 6 H U Mdthdd returns an object that inherits the KW W S 6 ptdiblydd. U

Those are the basics of setting up and running a Node.js server.

Before we print out our request, let°s turn off the logging of the additional request for
favicon.ico, so the console doesn®t print the two requests made from the browser. This
will make our logs slightly easier to read.

YDHKWWHHTXLKWWS
KWW 8 HD W H 61D Y¥HWWRHKITU H W
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FRQWURO IRU IDYLFRQ

LI UHRUO IDYLFRQ IfR
UHZULWH+HDG&RQWHQW T\WMHIH [ LFRQ
UHHWQG
FRQVP®HIDYLFRQ UHTXHVWHG
UHWXUQ

HOWH

FRQVR®HS5(48(67 UHT
FRQVRRRWHT
UHYZULWH+HDG&RQWHQW TNSHW SODLQ
UHWQG-HOOR +WPO 20Q

OLVWHQ

FRQVP®H6HUYHU UXQQLQJ DW KWWS

In this hack, we are interested in understanding the very basics of HTTP and how
Node.js helps us build web applications quickly and easily.

We will begin by examining the HTTP U H T Xdhd/ WH V S RiRatsHTo simplify,
think of the request as an input and the response as an output.

The server and the HTTP module will process the incoming request, and return a
response based on all the parameters and information included in the incoming
request.

Here is the U H T XdHj&eiV

AVRENHW
AG
W\SHWFS
VHEXUBOVH
BUHD G : DWFKHLO E BN F W@ N R F N BWE M i@ W
UHD G D B/ H
BZULWH4X@®XH
BZULWHA4XHXHE@ RGLQJ
BZULWHA4XM®H)'
BZULWH:DWFRFWN &L UF X@ D U
FDOOEDB)RN) FW LBRGR ) Q&X V K
ZULW D BOMK H
BZULWH B3QFVW@RQ
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BUHDG,P)X® F\W@ R Q
BVKXW GR ZOXRFO@ R Q
UHPRWHS$GGUHVYV
UHPRWH3RUW
VHUYHU
ANFRQQHFWLRQV
SDXVHGOVH
SDXVH7LPHRXW
ZDWFK# B8 M i@ W
BHY H QWM K@ W
W\SHWFS
G

BRXWJR: .E M @@V

BBGHVWUR\2IQ'ODHQ

RQGUDLRQFVWAQ RQ

BLGOH7LPHRXW

BLGOHIH[W

NG
W\SHWFS
VHFEXUBIOVH
BUHDG:DWEKM @F W
UHD G D BVQJK H
BZULWH4X@XH
BZULWHA4XHXHE@RGLQJ
BZULWHA4XH®H)'
BZULW H : D \WFEKWHI@F W
ZULW D EOMK H
BZULWH B30QOFW@RQ
BUHDG,PX®FWA RQ
BV KXW GRZOXRFO@ R Q
UHPRWHS$GGUHVYV
UHPRWH3RUW
VHUY B&LUF X@ D U
BRXWJIRL@J
BBGHVWUR\2IQ'ODHQ
RQGUDLRQQFWARQ
BLGOH7LPHRXW
BLG O H 1HR[E\M K@ W
BLGOH3RHYFX@DU
BLGOH6WDIUW )HE *07
BHYH QWM k@ W
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RQGDWRQFWARQ
RQHOBXQFWARQ
BRQ2XWJR L Q)XHU@ R Q

BLGOH3®RHYFX®DU

BLGOH6WDUW)HE *07

BHYHQWYV

ANWLPHRYXMWQFW@RQ
HUURYXQFWA R Q
FORVHXQFVWARQ

RQGDWBQFVWARQ
RQHOEXQFWARQ
BRQ2XWJRLQXEHQUE R Q
FRQQHFWELIRIF X@ D U
KWWS9HUVLRQ
KHDGHUYV
ANKRVWORFDOKRVW
FRQQHFWLHRIQS DOLYH
FDFKH FRQWWR® JH
XVHU DJHQRLOOD ODFLQWRVK ,QWHO ODF 26 ;
DFFHSWH[W KWPO DSSOLFDWLRQ [KWPO [PO
DFFHSW HQFRGUNDEHIODWH VGFK
DFFHSW ODQH{DS8HE HQ T
DFFHSW FKDWB2HW  XWI T T
XUO
PHWKRG7
VWDWXVRRGH
FOLHQ&LUFX@®DU
KWWS9HUVLRQODMRU
KWWS9HUVLRQOLQRU
XSJUDE@H VH
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A Little Background on HTTP !

When the Node.js HTTP server module accepts a request from a client such as your
browser, it creates a new object to hold all the information. If you look into the object
you will see a number of important properties: URL, methods, and headers.

Understanding these three properties will get you started in understanding the basics
of HTTP and web servers.

URL

A Uniform Resource Locator (URL) is a reference to a resource available on the Inter-
net. You can think of it as an address to documents and other resources.

The first part of the URL (or the text before :/ ) is the protocol identifier. It tells the
client (most often a web browser) which protocol to connect with. In this particular
case, HTTP is the protocol (http:/). The next part is the resource name (or the text
after :/ ), which contains an IP address or a domain name.

A URL is one type of Uniform Resource Identifier (URI); it is @ more general term as-
sociated with numerous types of addresses that refer to objects on the Internet.

Methods

HTTP defines methods (sometimes referred to as  verbs) to indicate the desired action
to be performed on the identified resource. What this resource represents, whether
preexisting data or data that is generated dynamically, depends on the implementa-
tion of the server.

In this example, the connecting browser uses the * ( fnethod to request a string of
text that contains pHello HtmI534

Headers

HTTP headers make up the parameters passed as a message in an HTTP transaction.
The message is made up of a group of fields, which are formatted in a colon-separated
associative array. The data format is a string, which makes the data easy to view and
debug.

Another property that is of interest to HTML5 isthe X S J U jwo@eky. As mentioned
in Hack #76 , you will see that we make requests using the 8 S J U Ddihbt.

1 uThe Hypertext Transfer Protocol (HTTP) is an application protocol for distributed, collaborative,
hypermedia information systems.[1] HTTP is the foundation of data communication for the World
Wide Web3: Wikipedia)

CHAPTER 10: PRO HTML5 APPLICATION HACKS WITH NODE.JS 445



In this example, the X S J U prdpdrly is set to | D O.\A$ll mentioned earlier, the
creators of HTTP were forward-thinking enough to build in a way for the browser to
request an upgrade to a different protocol. This is the handshake mechanism for
WebSocket.

If you would like to examine the object further, read the official APl documentation of
the U H T XdHj&eWV

And now, let°s printout our U HV S R2df tblthe console:

YDHWWSHTXLKWWS
KWW 8 HDW H 61EKIDQY¥RWWRKITU H V*

FRQVR®H5(63216( UHV
FRQVRO®RWH V

OLVWHQ

FRQVP®&®RH6HUYHU UXQQLQJ DW KWWS

Once the server has processed all the information included in the request, and has
run through the logic included within the web framework, itcreatesa U HV S Bof@ct/ H

Here isthe UHV S RujedtH

AVRENHW
G

W\SHWFS

VHFEXUBOVH

BUHD G : DWPKRFAN BIE M @ FD O O E BFKND F\@'R Q

UHD G D B/ H

BZULWH4X@XH

BZULWHA4XHXHE@ RGLQJ

BZULWHAXH®@®H)"

BZULWH:DWFRIBO E BN FW LBRGR ) Q& V K
VRFN &L UF X@ D U

ZULW D BOMK H

BZULWH B3QFVW@RQ

BUHDG,P)X®FWARQ

BVKXW GR ZOXRFO@ R Q

UHPRWHS$GGUHVV

UHPRWH3RUW

VHUYHU

AFRQQHFWLRQV

SDXVHBGO VH
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SDXVH7LPHRXW
ZDWFK¥EM @ W
BHYHQWKNM @ W
WA\SHWFS

I1G

BRXW JR: 8L UF X@@® U

BBGHVWUR\2IQ'ODH Q

RQGUDLQQFVWA RQ

BLGOH7LPHRXW

BLGOHIH[W

G
W\SHWFS
VHFXUBOVH
BUHDG:DWEKHM i@ W
UH D G D EI®V H
BZULWH4X@XH
BZULWHA4XHXHE@RGLQJ
BZULWHA4XH®H)'
BZULW H : D WFEKHI@F W
ZULW D E\OMK H
BZULWH B3QFVW@RQ
BUHDG, P)X®FWA R Q
BVKXW GR ZOXRFO@ R Q
UHPRWHS$GGUHVYV
UHPRWH3RUW
VHUY B&LUF X@ D U
BRXWJREREM i@ W
BBGHVWUR\2IQ'ODH Q
RQGUDLRQQFWA RQ
BLGOH7LPHRXW
BLGOH 1R[FM K@F W
BLGOH3HYFX@DU
BLGOHB6WDUW)HE x07
BHYH Q&M i@ W
RQGDWBQFWARQ
RQHOIXQFWA RQ
BRQ2XWJRLQXIHQU@ER Q

BLGOH3RHYFX@®DU

BLGOH6WDWW )HE *07
BHYHQWYV
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AWLPHRYXMQFWA RQ
HUURYXQFVW@RQ
FORVHIXQFWARQ

RQGDWPRQFWARQ
RQHOEXQFVWARQ
BRQ2XWJIRLQXIHQU@ER Q

FRQQHF WRLIRIF X@ D U

RXWSX@

RXWSXW(QFR@LQJIV

BODVIWO VH

FKXQNHG(QFRGYBJ

VKRXOG.HH S\SOLY H
XVH&KXQNHG(QFRGLQU%MHIDXOW
BKDV % RG\X H

ILQLVKHIOVH

If you would like to examine the object further, read the official APl documentation of
the UHV S Rijedf &t

The request and response are held in memory as JavaScript objects. In Hack #80 and
Hack #81 we will do some hacking on these objects.

Detect the User Agent String Within the
Request Object

You can interrogate the HTTP U H T XdHj&Mb find valuable information about the
client user agent.

As you can see, quite a few properties are included in Node.js°s U H T X&hd/ WH
V S R @bjétts. In Hack #79 we explored a few of them. Here, we will focus on the
request headers and extract the user agent string in order to determine the type of
client device that originated the request.

User agent sniffing is a common practice, especially with the recent explosion in the
use of the mobile web and the fragmentation of mobile web browsers. So this is a very
relevant hack when building HTML5 web applications.

Sometimes it is necessary for application developers to know the type of client device
that is making a request for data. If the data is available after parsing the user agent
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headers, the application can then query a lookup web service that contains detailed
properties about the particular device. Properties such as screen size, camera access,
and hardware acceleration, just to name a few, can then be used to build conditional
logic around which assets and markup are returned to the client.

It has long been considered a bad practice to sniff user agents from within browser
JavaScript, so this makes this design decision a controversial one among developers.
Although server-side device detection or user agent sniffing is a somewhat common
practice, many frontend developers see it as an unnecessary practice. The continued
maturity of client-side JavaScript frameworks and native browser APIs is quickly
changing the design of many mobile-ready web applications. Concepts such as re-
sponsive web design (that makes use of CSS3 media queries and object detection)
have made it possible to alter content using JavaScript and CSS3 within the browser
without the server needing to be aware of the type of client that has made the request.

In most cases, a balanced approach is most optimal, allowing both the server and the
client to provide the functionality they do best.

For now, we will start simple by hacking a user agent string from the node UHTXHVW
object and then demonstrate that we can make logical decisions based on simple
device data in our UHV S Rijgdr. H

Within our main server.js file, we will add a very basic user agent parsing script. From
within the code block wherewe F R Q V R Ot @ IRD XdHj&tdWve can pull out the
user agent property from the request headers. Also, let°s create a global object called
'"HY L F H tdn¥vhBspace our data.

YDXD UHRHDGHUWMHU DI QW
'"HYLFH'DWD

Now that we have the user agent string, we can use regular expressions to parse it for
information pertinent to our goal.

First, we can test for P R E lwiihid the string and set the P R E Ilp©plety of "HY L
FH' DWW UXH

ORELOH"
LI PRELOWHWW
'HYLFH'BPWPBPLOWUXH

While we are at it, let°s test for Apple products:

$SSOH GHYLFH"
LI OLNH ODF WosHMW® ~
'"HYLFH'D®™D &38 L3KRQH " 26 > ? B@ OLNH ODF 26
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H[HRD> @QUHSODHH
'"HYLFH'D3WKIR QH. 3 KR QMH X\
'"HYLFH'DMDG L3DGNVHWW

We now have the basics of device detection. Obviously, this is a simplified example of
a production-ready system. In a production system, the application would most likely
pass the user agent string to another application that fronts a database, or to a third-
party web service. The application or web service could then look up information, log
errors, collect analytics, or make updates to the current data.

Use Node.js s Response Object to
Respond to the Client with Device-
Specific Data

You can use the U HV S RKRd i Node.js to display client-specific information in
the browser.

Now that we have hacked our U H T XdHjatWet°s tackle the response. We can begin
by calling the Z U L W H +1hkIDdd and passing the V X F F tds@ovise code, along
withthe & R Q W H Q44t to7r WEHH[ W S DhiBi& &retty standard response. Then
we will call the H Q Gnethod and pass it a specific string based on the properties we
added to our global 'H'Y L F H objaat.D

UHYULWH+HDGS&RQWHQW TNSHW SODLQ
LI '"HYLFH'PWBLOH

UHMQG-HOOR +WPO ?Q 5HTXHVW IURP D ORELOH "HYLFH

LI "HYLFH'D¥®WD_'HYLFH'DSWKIROHHYLFH'DNDG
UHWQG-HOOR +WPO ?Q 5HTXHVW IURP DQ $SSOH 'HYLFH

HOWH
UHWQG-HOOR +WPO ?Q 5HTXHVW IURP VRPH RWKHU '"HYLF

So our final server.js file looks like this:

YDHWWHHTXLKWWS
KWW 8 HDW H 61EKIDQ¥RWWRKITU H V*

FRQWURO IRU IDYLFRQ
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LI UHXUO IDYLFRQ LFR
UHYULWH+HDGS&RQWHQW T\WMHIH [ LFRQ

UHWQG
FRQVROH ORJ IDYLFRQ UHTXHVWHG
UHWXUQ
HOWH
FRQVROH ORJ 5(48(67 UHT

FROQOVP&RWHKHDGHUV

YDXD UHKHDGHUMIU DI QW
'"HYLFH'DWD

ORELOH"
LI PRELOWHWW
'HYLFH'PWBLOWUXH

$SSOH GHYLFH"
LI OLNH ODF WH\K®
'"HYLFH'D®MWGD &38 L3KRQH " 26 > 2?2 B@
: H[HRD> QUHSODFH
"HYLFH'DSWR QH. 3 KR QMH KW
"HYLFH'DSVDG L 3D N H XKW

UHYULWH+HDG&RQWHQW TNEHW SODLQ

LI '"HYLFH'PWBLOH

OLNH ODF 26

UHUQG-HOOR +WPO ?Q 5HTXHVW IURP D ORELOH 'HYLFH

LI '"HYLFH'D®WD 'HYLFH'DSWRQHHYLFH'D\D3

UHMQG-HOOR +WPO ?Q 5HTXHVW IURP DQ $SSOH '"HYLFH

HOWH

UHUWQG-HOOR +WPO ?Q 5HTXHVW IURP VRPH RWKHU "HYL|

OLVWHQ

FRQVRPR®HEHUYHU UXQQLQJ DW KWWS
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Use the Node Package Manager to Add a
Web Application Framework As a Third-
Party Module

Adding modules to Node.js applications is simple with the Node Package Manager
(NPM). Adding the Express web application framework to your application is as simple
as adding it to your application manifest and installing it via NPM.

First, we need to understand how Node.js handles third-party modules. NPM is the
package management system written for Node.js. Inspired by Linux package man-
agement systems, it helps by automating the process of installing, upgrading, con-
figuring, and removing third-party modules from your computer and Node.js

applications . NPM maintains a remote repository of version and dependencies infor-
mation that application developers can query and pull modules from to include in their

applications.

Since version 0.6.3 (stable), Node.js now ships with NPM. Let°s double-check:

XVHU QSP KHOS

With NPM we get a simple tool for managing packages of modules. Let’s see the basics.

First we°ll update the package.json manifest file to include our first third-party
dependency:

N

QDPHKWPO KDFNV QRGH

YHUVLRQ

SULYDWHJ XH

GHSHQGHQFLHV
H[SUHVWDWHVW

Now we°ll use the Gparameter to install the dependencies from our package.json
manifest:

XVHU QSP LQVWDOO G

We now have added our first module to our code base and we should be able to access
the latest version of the Express web framework to enhance our application.
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Use the Express Application Generator to
Bootstrap Your App

Express®s application generator executable helps you build the skeleton for your ap-
plication from the command line.

Why Use Express?

In earlier hacks we were operating onthe U H T Xadd/W\WH V S Ri@dfshising only
the HTTP module. Node.js ships with another pcore¥: module called Connect that pro-
vides an additional layer of functionality on top of HTTP.

The HTTP module°’s F U H D W H @nkthddrrétuchs an object that you can use to
respond to HTTP requests. That object inheritsthe KW W S 6 ptdibiydd. U

Connect also offersa F U H D W H @ktHddy whidh returns an object that inherits

an extended versionof KW W S 6.l8ddnédtPd bxtensions are mainly there to make
it easy to plug in middleware. That°s why Connect describes itself as a pmiddleware
framework ¥

Express does to Connect what Connect does to the HTTP module: it offersa FUH D W H
6 H U YhktRdd that extends Connect’s 6 H U Yrbtdt)pe. So all the functionality of
Connect is there, plus view rendering and a handy DSL for describing routes. Ruby°s

Sinatra is a good analogy.

The quickest way to get started with Express is to utilize the executable Express to
generate an application. First we°ll create the app:

QSP LQVWDOO J H[SUHVYV
H[SUHVV P\GIGU P\GLU

25

QSP LQVWDOO J H[SUHVV
PNGLU P\GLU

FG P\GLU

H[SUHVV

This will generate the following application skeleton in the directory you designate:

FUHDWH
FUHDWH SDFENDJH MVRQ
FUHDWH DSS MV

FUHDWH SXEOLF
FUHDWH SXEOLF MDYDVFULSWYV
FUHDWH SXEOLF LPDJHV
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FUHDWH SXEOLF VW\OHVKHHWYV
FUHDWH SXEOLF VW\OHVKHHWY VW\OH FVV
FUHDWH URXWHYV

FUHDWH URXWHY LQGH[ MV
FUHDWH YLHZV

FUHDWH YLHZV OD\RXW MDGH
FUHDWH YLHZV LQGH[ MDGH

Let°s take a closer look at the app.js file. This is what you get by default:

ORGXOH GHSHQGHQFLHYV

YDH[SUHVWHTXLHHSUHVV
URXWHMTXLUHRXWHYV

YDDSSPRGXHO B RUWW SUHMWHDWHG6HUYHU
&RQILIXUDWLRQ

DSSRQILJIKUMHFWLRQ
DSSYHWLHZWBBGLUQDPHHZV
DSY¥HWLHZ HQJLRQEBEGH
DSSVH[SUHBRG\3DUVHU
DSSVH[SUHRMWWKRG2YHUULGH
DSSVIBSSRXWHU
DSSVH[SUHWMNVD VBB LUQDPSHKKEOLF

DSERQILIXWHIY HOR S PXIQRN L'R Q
DSEVH[SUHVYWURU+D®QGOHU

GXPS([FHSWLRQV
VKRZ6WWD BN H

DSERQILJIXIHR G XFWXREFE W LR Q
DSSVH[SUHWVWURU+DQGOHU

5RXWHYV

DSSHW URXWIQ\GH]
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DS®LVWHQ
FRQVRP®H([SUHVV VHUYHU OLVWHQLQJ RQ SRUW G LQ V PR
DS®GGUHSBRUWS ¥ HW W IHIIW

But let°s break this down into the bare essentials to get running:

'HFODUH RXU ORGXOH 'HSHQGHQFLHYV
YDH[SUHVWHTXLHHSUHVV
URXWHMTXLUHRXWHYV

,QVWDQWLDWH DQ ([SUHVV 6HUYHU
YDDSSPRGXHBRUWNMSUHMWHDWHGEHUYHU

&RQILIXUH WKH $SSOLFDWLRQ
DSERQILJIXUPFWLRQ
DSYHWLHZWBBGLUQDPHHZV
DSYHWLHZ HQJLRQEBEGH
DSXVH[SUHWWDVBBGLUQDPHKEOLF

6HW XS 5RXWHYV
DSSHW URXW.HK\G H [

/ILVWHQ RQ 3RUW
DS®LVWHQ
FRQVP®H([SUHVV VHUYHU OLVWHQLQJ RQ SRUW G LQ V PR
DSHPGGUHSRUWS S HW W IHQIW

Now we can install dependencies:
QSP LQVWDOO G
and start the server:

QRGH DSS MV

Build a Custom Module to Handle Routing

Modularize the handling of requests made to your application within your own custom
module.

In our main app.js file, we will make a few changes. First, our generator already created
a new module that will isolate all our routing logic.
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For the sake of demonstration, and in case you have the need to use static HTML files,
we will disable the layout engine and configure Express to serve static HTML files from
the /fpublic directory. We will also turn off layout support.

Here is the app.js file:
YDH[SUHVWHTXLHHSUHVV
URXWHMTXLUHRXWHYV

YDDSSPRGXHO B RUWW SUHAMWHDWHG6HUYHU

DSSRQILJIKUMHFWLRQ

GLVDEOH OD\RXW
DSYSHWLHZ RSWIRQVRXWOVH

DSEVH[SUHWWDWBELUQDREKEOLF

PDNH D FXVWRP KWPO WHPSODWH
DSEHILVWKWP O
FRPSLOH)FWVWQRSWLRQV
UHWXXQFWOREG DOV
U H W WU

5RXWHYV
DSSHW IXQFWURGQUHY
UHVUHQGHUGH[ KWPO

DS®LVWIHIRFH\OB 257
FRQVP®H([SUHVV VHUYHU OLVWHQLQJ RQ SRUW G LQ

DS®PGGUHBRUWS ¥HWW IHRIW
The U R X Wdduwé contains the file index.js, which contains our routing logic:

H[SRUMD\GH] X QFWURQUH Y
UHVUHQGHUGHP WLWOHMK GH]

And here is a basic index.html file containing the markup:
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'287<3( KWPO!

K W FODD Q 81 Q

KHDG!
PHWEIX DU VKXWI !
WLWOMY +DFWYWOH!
KHDG!

ERG\!

Sk70/ +DFS8IV
ERG\!
KWPO!

Now, we have created our first module and we are using routes to serve markup to the
browser. As your application grows, you will need to continue to modularize its func-
tionality so that your app.js file does not become difficult to maintain.

Configure Express to Use a View Engine

Configuring Express to render views with a view engine provides flexibility and sim-
plicity to our HTML templating approach.

In Hack #84 , we disabled the layout engine and configured Express to serve static
HTML files. The next logical step is to begin simplifying and optimizing our views
strategy. A common coding best practice is to keep our code DRY (Don°t Repeat
Yourself). We will hack that together here. While we are at it, we will also briefly
introduce a metalanguage called Jade and demonstrate that we can configure Express
to use as an alternative to HTML. There will be more to come in our next hack about
Jade and Stylus. Then we will begin to take witness of the productivity gains provided
by these tools.

For now, let°s look at our new changes.

Here is the app.js file:
YDH[SUHVWHTXLHHSUHVV
URXWHMTXLUHRXWHYV

YDDSSPRGX)BRUWWNSUHMWHDWHG6HUYHU

DSSRQILJIXUMHFWLRQ
DSSYHWLHZWBBGLUQDPHHZV
DSSYHWLHZ HQJLRQEBGH
DSSVH[SUHWMVDVBBGLUQDPSHKKEOLF
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5RXWHYV
DSSHW IXQFWURGQUHY
UHVUHQGHOGH[ KWPO

DS®OLVWHIRFH\OB 257
FRQVP®H([SUHVV VHUYHU OLVWHQLQJ RQ SRUW G LQ V PR
DS®GGUHBSRUWS ¥ HW W IHQIW

The U R X Wddwé containing the file index.js still contains the same routing logic:

H[SRUMD\G HI X QF WURQUH Y
UHVUHQGHUGHPM WLWOMGH]

But now we have an index.jade file containing the markup in a less verbose, simpler
syntax:

KWROD QB Q

KHDG

P HWXDUVXWI
WLWOM/ +DFNV
ERG\

S+70/ +DFNV

In the next few hacks, we will take a closer look at Jade and her sister language, Stylus.

Use Jade Layouts to DRY Up Your
Application s Views

DRY (Don°t Repeat Yourself) is a common software design idiom. This hack will
demonstrate this best practice in your views.

To manage our markup and CSS within our Express application, we will be using two
fantastic tools: Jade and Stylus. Jade is a dynamic metalanguage that compiles to
HTML. Stylus is a dynamic metalanguage that compiles to CSS. As with the other
tools, we will not go into great detail, as this is not an API reference book.

Our reasoning for selecting these pshortcut¥s languages is simple. We want to ensure
that our hacking environment remains organized and doesn°t become unwieldy. If you
are already writing HTML and CSS, the learning curve for these technologies will not
be steep. The time you will save in the long run will make their use worth the time and
energy you will spend learning to use the tools.
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There are other similar metalanguages, such as HAML, Less, and Sass, of which you
may already be familiar. These tools are somewhat different, but the concepts are the
same.

Before we jump into our hacks, we will need to get somewhat acquainted with the
Jade syntax.

You had a taste of the simplified syntax in the previous hacks, but if you would like to
get a little deeper, see the official Jade website and the official documentation .

In Hack #85 , we set up a basic app utilizing Jade. We introduced the concept of DRY
(Don°t Repeat Yourself). Now, we will hack together a few more views, a basic layout,
and a few partials to demonstrate this important concept. Both layouts and partials
are techniques to pinclude¥s markup dynamically in order to aggregate multiple .jade
files into one output.

First, we need another route. In our main app.js file, let°s add the following:

DSSHW URXWHK\GH][

DSSHWH[DPSOMWRXWHMBPSOH
In our index.js file, let°s add a new example route:

H[SRUMD\GH[ XQFWURQUH Y
UHVUHQGHOGHPM WLWOHMK GHJ

HISRUWWPPSOHXQFWURQUHY
UHVYUHQGHWPSOWWLWOHDPSOH

And finally, in our views directory, we can add a new basic.jade file. Now, when our
request is made for http:/localhost/examplel content will be returned from that par-
ticular examplel.jade file.

If we continue to add more routes and corresponding views, our new files will without
a doubt contain duplicate markup, duplicate assets, and so on. Well, that is not very
DRY. This is wherelayouts and partials come into play. Think of the layout as the shared
container, and partials as any duplicate content that should be included within the
internals of a view.

So let’s create a layout.jade file to contain all our shared container information, such
as our head, our title attribute, and all our JavaScript and CSS dependencies:

KWRID QB Q
KHDG
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P HWFIX D U VW
WLWOM/ +DFNV
PHWIDPBHVFULSWRQWHQW
PHWIDPBXWKRRQWHQW

BW\OHV
OLQKMWHDVVHWY FVV ERRWUY MWD VWK HHW
VFULSWFDVVHWYV MV DSSOLFDWLRQ MV
ERG\

ERG\

Now, the markup returned from the view will be injected into the body of the document
viathe  body call. Here is the index.jade file:

3+70/ +DFNV

Now view your application at http:/localhost:3000 , and you will see your two files,
layout.jade and index.jade, aggregated together and output to the browser (see
Figure 10-1).

Figure 10-1.
Initial simple view
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Layout is turned on by default, but if you ever have the need, such as in Hack #84 , you
can turn it off with the following configuration:

GLVDEOH OD\RXW
DSSHWLHZ RSWI'RQVRXWOVH

Use a Jade Partial to Create a Common
Navigation Bar in Your Views

Now you can reuse content within your views through the use of partials.

To demonstrate this capability, let®s inject some shared content, such as a navigation
bar, by creating a file named nav.jade and placing it into our views/partials directory:

XOQDY
OLDFWLYH
DKUHIH[DPSOK[DPSOH
oL
DKUHIH[DPSOK[DPSOH
oL
DKUHIH[DPSOK[DPSOH

We will also need to update our main app.js file, with our new routes:

DSSHW URXWIQ\GH]
DSSHWH[DPSOMRXWHBPSOH
DSSHWH[DPSOWRXWHBPSOH

DSSHWH[DPSOMWRXWHMBPSOH
Now we need to build the three new example files. We°ll start with examplel.jade:
S([DPSOH
then another simple file, example2.jade:
S([DPSOH
and finally the last one, example3.jade:
S([DPSOH

Here is the layout with the callto SD U W L D @Md&ID Y

KW FOD Q8 Q
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KHDG
P HWFIX D U VX W
WLWOM/ +DFNV
PHWIDPBHVFULSWRQWHQW
PHWIDPBXWKRRRQWHQW
ERG\

SD U W LS00U W LQDIDW

ERG\

Our browser should now look like Figure 10-2.

Figure 10-2.
Navigation partial

As we navigate through the application by clicking the links within our navigation bar,

we will see that we are now sharing the layout and the navigation partial with each
example page. This hack is a very simple demonstration of how to keep our assets
organized, as you might imagine that as your hacks grow in size and complexity, fol-
lowing this approach should serve you well.
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Before we depart from our exploration of Jade, let°s finish up with one more hack that
will demonstrate the power of our new template engine.

Use Jade Mixins to Populate Your Views
with Data

Jade mixins are another tool in your toolkit that you can utilize in your views to reduce
code bloat. You can use mixins to help iterate through data from a web service, from
a database, or in memory.

Let°s say we have a complex object being stored in memory or being persisted in a
database. We would like to print out a few lists to display the data stored in this object.

To do this, we will use mixins. The power behind this feature is that we can now pass
objects to our views, iterate through the data, and dynamically display its properties
onto the screen. With mixins, we can pass parts of data as objects, nest mixins within
mixins, and keep our code tidy, concise, and DRY.

First, let°s take a look at passing a complex object from our route to our view. You may

wonder why we are working with a complex object. Typically, the objects returned from

most web service APIs have multiple levels of nesting. This is also typical of a data

blob we might access from a NoSQL database such as MongoDB, CouchDB, or Redis.

In our hack, we will emulate data returned from a Frozen Yogurt Shop application. For

now, let°s hardcode the object and pass it as the second argumenttoour UHV SR QVH
object°’s U H Q @dthad.

H[SRUWBPSOHXQFWURGQUHY
UHUHQGHDPSOH
QDPH<RJXUW 6KRS '‘DLO\ 'DWD
WRSSLQJV

>
N LG W\ASH :DOQXWV
N LG WASH -HOO\ %HDQV
N LG W\A\SH &KHUULHYV
N LG W\SH 3RZGHUHG 6XJDU
N LG W\SH & KRFRODWH 6SULQNOHV
N LG W\SH &KRFRODWH 6\UXS
N LG WASH &RFXQXW

@

\RIXUWV
>
N LG W\SH 7TDUWIODYRUV
>
N LG W\ASH *UHHQ 7HD
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AN LG W\ASH (XUR

ALG W\SH 2UDQJH
@
NLG W\SH 6ZHHWIODYRUYV
>
ALG W\SH 9DQLOUOD
ALG W\SH &KRFRODWH
ALG W\SH OH[LFDQ %HDQ
@
ALG W\SH &DNHIODYRUYV
>
ALG W\V\SH &KHUU\ &KHHVHFDNH
ALG W\V\SH $SSOH JULWWHU
ALG W\SH &DUURW &DNH
@

Now, we should have access to the data in our view viathe O R F Bb@c¥/ In order to
iterate through this data and display it in our view, Jade provides some very helpful
features. One of those is mixins.

Wikipedia defines a mixin as %A class that provides a certain functionality to be
inherited or just reused by a subclass, while not meant for instantiation (the gen-
eration of objects of that class). Mixins are synonymous with abstract base classes.
Inheriting from a mixin is not a form of specialization but is rather a means of
collecting functionality. A class or object may Ainherit® most or all of its functionality
from one or more mixins, therefore mixins can be thought of as a mechanism of
multiple inheritance E IFrom  Wikipedia page on mixins

Our example3.jade file can now utilize this functionality (see Figure 10-3):

K <RIJXUWV DQG 7RSSLQJV
PLILWRSSLQJV GDWD
X0OGDWD

H D FIKW H.R)G D W D

OLLWHP\SH
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K QDPH

K 7RSSLQJV
PLILWRSSLQJV WRSSLQJV

Figure 10-3.
Basic list

Now we can add more logic to our example3.jade file. We can also nest a mixin within
another mixin.

K <RJXUWY DQG 7RSSLQJV
PLIL@RSSLQJV GDWD
XOCGDWD

H D FlLKW HRQG D W D

OLLWHP\SH

PLILQRIXUWYV GDWD
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XOCGDWD
H D FIKW HRQG D W D

OLLWHP\SH

PL[LGQODYRUV GDWD
XOGDWD
H D FLKW H.ROG D W D

OLLWHP\SH

PLILQRIXUWVBQHVW GDWD
XCGDWD
H D FIKW HR)G D W D

OLLWHP\SH
PL[LDDYRUV LWHP IODYRUYV

K QDPH

K 7RSSLQJV
PLILWRSSLQJV WRSSLQJV

K <RJIJIXUWYV
PLILQRIXUWYV \RIXUWYV

K <RJXUWV ZLWK )ODYRUYV
PLILQRIXUWVBQHVW \RIXUWYV

Through the power of the Jade metalanguage and some of its robust features, we are
able to create clear and concise markup to manage our views (see Figure 10-4).

Set Up Expressive, Dynamic, Robust CSS
with Stylus

Stylus makes CSS for your Express application easier to write and maintain.
As mentioned earlier, Stylus is a dynamic metalanguage that compiles to CSS.

The feature set for Stylus is exhaustive, so we will have to pick and choose the best
for the scope of the following hacks. This is not Grandma®s CSS; Stylus provides a slew
of support to the laborious task of writing CSS selectors. Again, a metalanguage like
Stylus will always be optional, but the benefits will be apparent once you dive in.
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Figure 10-4.
Topping and yogurt lists

First, let°s add the Stylus module to our current application. In this hack we will simply
include Stylus and compile a .styl file to .css.

YDH[SUHVWHTXLHHSUHVV
URXWHMTXLUHRXWHYV
VWAOXVHTXLUW\OXV

YDDSSPRGXBRUWWNMSUHMWHDWHG6HUYHU

DSEVNW\OXNVGGOHZDUH
GHEXWUXH
VUFBBGLUQDRHKEOLF
GHVBWBGLUQDRKEOLF
FRPSLBRPSLOHOHWKRG
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IXQFWERPSLOHOHWMERG
U H W XU OXW U
VHW RPSUHWWXH

&RQILIXUDWLRQ
DSERQILJIXUPHFWLRQ
DSYHWLHZWBBGLUQDPHHZV
DSYHWLHZ HQJLRQEBEGH
DS VH[SUHBR/G\3DUVHU
DSSVH[SUHRPHWWKRG2YHUULGH
DSSVISERXWHU
DSSVH[SUHWWDVBBGLUQDFHKEOLF

5RXWHYV
DSSHW URXW.H\G H [

DS®LVWHQ
FRQVP®H([SUHVV VHUYHU OLVWHQLQJ RQ SRUW G LQ V PR
DS®PGGUHSRUWS S HW W IHQIW

Here is a newstyle.styl stylesheet, where we will leverage our new syntax:

ERG\

IRQWS[ +HOYHWLFD $ULDO VDQV VHULI
EDFNJURXQG

WH[W DOHIY

X0
OLVW VW R®DH

If we switch back to our style.css, we will notice that our stylesheet is being compiled
at runtime:

ERGRQWS[+HOYHWUED/M@QV VHEDEINJURXQG
WH[W DOHI®
XCOLVW VWOREH

We now have an app up and running on Node.js with Express, Jade, and Stylus working
together to render output to the web browser (see  Figure 10-5).
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Figure 10-5.
Styled topping and yogurt lists

Include HTML5 Boilerplate As Your
Default Starter Template

Use HTML5 Boilerplate, the professional, frontend, developer-based HTML/CSS/
JavaScript template, for a fast, robust, and future-safe site.

HTMLS5 Boilerplate has evolved into the de facto standard for developing a baseline
to address the most common issues and considerations needed to build professional
web applications today.

We will be taking a deeper look at some of the items in the exhaustive list of reasons
why we should be using a boilerplate to start any HTML5 hack or production-ready
application. Go online to see the full list. The developers involved have committed
exhaustive research into each of these areas, and this boilerplate has evolved into a
fantastic collection of best practices.

The approach you take to including HTML5 Boilerplate within your project varies de-
pending on your environment. Let°s start with the simplest way, and then we can in-
tegrate it into our Node.js applications using Jade and Stylus.

Begin by downloading the archive file .

Now open the index.html file and you will see the following boilerplate HTML markup:
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GRFW\SH KWPO!
t
SDXOLULVK FRP FRQGLWLRQDO VW\OHVKHHWYV YV FVV K
|
>LI OW ,( @!
KWPO FODVV QR MV OW LH OW LH OW LH ODQJ HQ !
>SHQGLI@ !

>LI ,( @! KWPO FODVV QR MV OW LH OW LH ODQJ H
>SHQGLI@ !
>LI ,( @! KWPO FODVV QR MV OW LH ODQJ HQ ! >H
SLIJW ( @' KWAF®DVYR MOBDQHBQ >SHQGLI@ !
KHDG!

PHWIIXDUVXWI !

WLW-OMY +DFWYWOH!
PHWIDPBHVFULSWR@WHRQW

ORELOH YLHZSRUW RSWLPL]J]HG K ES FRP YLHZSRUW !
PHWIDPMLHZSRARQWHQWWK GHYLHH ZLGWK

30DFH IDYLFRQ LFR DQG DSSOH WRXFK LFRQ SQJ LQ W
GLUHFWRU\ PDWKLDVE\QHQV EH QRWHV WRXFK LFRQV !

OLQWHO/W\OHVKHHMFVYV VW\OH FVV
ORUH LGHDV IRU \RXU KHDG! KHUH K ES FRP G KHDG

$00 -DYDB6FULSW DW WKH ERWWRP H[FHSW WKLV ORG#
ORGHUQL]JU HQDEOHV +70/ HOHPHQWY IHDWXUH GHW]
RSWLPDO SHUIRUPDQFH
&UHDWH \RXU RZQ FXVWRP ORGHUQL]U EXLOG
ZZZ PRGHUQL]JU FRP GRZQORDG !
VFULSWFMV OLEV PRGHUQLJU ! VAULBWY
KHDG!
ERG\!
3URPSW ,( XVHUV WR LQVWDOO &KURPH JUDPH 5HPR"
LI \RX VXSSRUW (
FKURPLXP RUJ GHYHORSHUV KRZ WRV FKURPH IUDPH JHW\
>LI OW ,( @! S FODVV FKURPHIUDPH!<RXU EURZVHU LV
HPIDQFLHQW HP! D KUHI KWWS EURZVHKDSS\ FRP 18SJ
GLIIHUHQW EURZVHU D! RU D
KUHI KWWS ZZZ JRRJOH FRP FKURPHIUDPH "UHGLUHFW W!
*RRJOH &KURPH )UDPH D! WR H[SHULHQFH WKLV VLWH S!
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>SHQGLI@ !
KHDGHU!

KHDGHU!

GLYROHRDLIQ
StHOFRPH WRSH70/
GLY!

IRRWHU!

IRRWHU!
-DYD6FULSW DW WKH ERWWRP IRU IDVW SDJH ORDGLQ.

*UDE *RRJOH &'1 V M4XHU\ ZLWK D SURWRFRO UHODWI
IDOO EDFN WR ORFDO LI RIIOLQH
VFULSW
VUF DMD[ JRRJOHDSLV FRP DMD[ OLEV MTXHU\ MTXHU\
VFULSW!
VFULSW!
ZLQGMZXHU\GRF X PHWOLW H
VFULSW VUF MV OLEV MTXHU\ PLQ MV ! ? VFULSW!
VFULSW!

VFULSWV FRQFDWHQDWHG DQG PLQLILHG YLD EXLOG V
VFULBWFMYV SOXJLOWHMUVLSW!
VFULSWFMYV VFULIWVMULSW!

HQG VFULSWV I

ERG\!
KWPO!

For the sake of this hack, | have removed some of the less significant code and com-
ments as they are out of scope. An entire book could be written about the issues and
considerations being addressed within this template. We will focus on the items that
are most related to HTML5; this will certainly be enough to get you started.

Openindex.html in your web browser, and you will have a starting point for your HTML5
hacks. Let°s take a closer look at the seven most relevant aspects of this boilerplate:

GRFW\SH!
As mentioned in Hack #01, our HTML5 G R F W d&lkkation is included for us.
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Conditional-stylesheets
Conditional-stylesheets were developed to overcome CSS rendering bugs in a
number of highly adopted browsers. Since not all browsers correctly implement
the CSS specifications released by the W3C, writing cross-browser CSS can be
complex. The Conditional-stylesheets approach helps to ensure that your site
renders consistently across as many popular browsers as possible, and alleviates
some of the pain for frontend engineers.

The concept originated from the method of conditional commenting for Internet
Explorer, and has since evolved with input from other frontend engineers. You can
follow the evolution at paulirish.com .

The solution predates the HTML5 Boilerplate but has become an important tool
to use when starting to build an HTML5 application, thus the reason for its inte-
gration into the boilerplate.

Modernizr

Modernizr provides a starting point for making the best websites and applications
that work exactly right no matter what browser or device your visitors use.

Included with Modernizr are media query tests and the built-in YepNope.js micro
libraryas OR G HU Q L] U, a®rieRiéded in Hack#55 , Hack #63 , and Hack #76 .

Chrome Frame
Google Chrome Frame is an open source plug-in that integrates Google Chrome
into Internet Explorer. With Google Chrome Frame, you get Chrome®°s V8 Java-
Script Interpreter, HTML5 canvas tag support, and other open web technologies
not available in Internet Explorer.

Header and footer elements

A mentioned in Hack #02 , our template gives us header and footer elements by
default.

Google CDN°®s jQuery
jQuery is a commonly used utility library that essentially extends the capabilities
of the browser. It is cross-browser-tested to handle any differences across brows-
er experiences.

A CDN is a Content Delivery Network that aims to solve the problem of network
latency for static resources such as stylesheets, images, and JavaScript.

Optimized JavaScript
Our JavaScript should be concatenated and minified via build scripts, and also
included at the bottom of the page. These are three of the basic rules for highly
optimized web pages made popular by Steve Souders. For more information, visit
stevesouders.com .
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Integrating with the Node.js/Express Application

Unfortunately, this only provides a benefit for hacking on HTML5 features that are not

dependent on communication with an HTTP or WebSocket Server. In order to have a
fully capable application that can be deployed to a remote server, we need to integrate
this boilerplate into our basic web application that we built in the beginning of this

chapter.

Fortunately, | have done most of the heavy lifting for you, by setting up a project and
deploying it to GitHub. If you are familiar with Git, pulling down this code is as simple
as:

JLW FORQH JLW#JLWKXE FRP KWPO KDFNV FKDSWHU
QSP LQVWDOO
QRGH DSS MV

Now that you have the app running, let°s update the index.jade and layout.jade files to
reflect what we have learned from HTML5 Boilerplate. Here are our original .jade
filesl layout.jade:

K W FOD Q 81 Q
KHDG
P HWFIX D U VX W
WLWOM/ +DFNV
PHWIDPBHVFULSWRQWHQW
PHWIDPBXWKRARQWHQW

6W\OHV
OLQMUHDVVHWYVY FVV ERRWYMWQ/DS VWK HH W
VFULSWFDVVHWY MV DSSOLFDWLRQ MV
ERG\

SD U W LS00U W LQIDW

ERG\

and index.jade:
3 +70/ +DFNV

After adding the additional markup and script declarations from our boilerplate we
end up with this:

LI OW ,(
KWPO FODVV QR MV LH ROGLH ODQJ HQ
L1,

KWPO FODVV QR MV LH ROGLH ODQJ HQ
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L1, (
KWPO FODVV QR MV LH ROGLH ODQJ HAQ
>LIEJW ,( @
K W FF@ D V&R M\OD Q8 Q
>SHQGLI@

KHDG
P HWFIX D U VX W
WLWOM/ +DFNV
PHWIDPBHVFULSWRQWHQW
PHWIDPBXWKRRRQWHQW
PHWIDPBHVFULSWRQWHQW

BW\OHV
OLQUHIFVY VW\OH FWO/W\OHVKHHW
VFULSWFMV OLEV PRGHUQL]U PLQ MV
ERG\

>LI OW ,( @! S FODVV FKURPHIUDPH!<RXU EURZVHU LV
HPDQFLHQW HP! D KUHI KWWS EURZVHKDSS\ FRP !
8SJUDGH WR D GLIITHUHQW EURZVHU D! RU D
KUHKWWS 7227 JRRIJOH FRP FKURPHIUD@WWDGBGGLUHFW WUX
*RRJOH &KURPH )UDPH D! WR H[SHULHQFH WKLV VLWH S
SHQGA |

KHDGHU
S D U W L00U W LW

GLYROADLQ
ERG\

IRRWHU

-DYD6FULSW DW WKH ERWWRP IRU IDVW SDJH ORDGLQJ
*UDE *RRJOH &'1 V M4XHU\ ZLWK D SURWRFRO UHODWLY

IDOBDFN WR ORFDO LI RIIOLQH

VFULSW
VUFKWWS DMD[ JRRJOHDSLV FRP DMD[ OLEV MTXHU\ MT
VFULSW

ZLQGRZ M4XHU\ __ GRFXPHQW ZULWH
VFULSWFMV OLEV MTXHU\ | PLVFWMVSW!

VFULSW VUF MV SOXJLQV MV
VFULSW VUF MV VFULSW MV

As you can see, having our markup, styles, and script declarations in .jade files makes
managing this template a less complex endeavor.
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Become an HTML5 Hacker

The title of this chapter is pPro HTML5 Application Hacks with Node.js% because at
this point you should be ready to build production-deployable applications that use
many of the HTML5 specifications you learned in the other chapters of this book.

The intent was to celebrate and share in the hacker tradition by presenting you with
step-by-step hacks targeted at transforming your current tools into a suite of tools
that are sure to have set you on your way to becoming an HTML5 Guru.

Now, go get startedlyou should have everything you need to quickly create and de-
ploy your own HTML5 hacks!

For more information visit http:/htmI5hacks.com/join
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A
accelerometers, 82
Access-Control-Allow-Origin, 411
accessible websites
dropzone attribute, 219
subtitles, 139, 147
Adobe Photoshop
color palette, 76
fonts, 66
alpha transparency, 73E76
Amazon S3 bucket, 404
animateMotion tag, 199E201
animation
in donation thermometer, 376
web workers and, 316, 319
with canvas tag, 181
with CSS3 transitions, 110
with Scalable Vector Graphics, 199E
204
application generator, 453
arcs, drawing, 161E164
array manipulations, 325
artificial intelligence, 325
audio APIs, 135, 150
auto-bolding, 67
autocomplete attribute, 13
autofocus attribute, 11, 245

B

background images
multiple, 103E106
video, 135E139

Base64 encoding
data storage, 239, 241

Index

image data, 90, 177
web fonts, 407
bezierCurveTo method, 164
Blob objects, 244
BlobBuilder interface, 309
border image, 101E103
border radius, 99
border treatments, 98
box shadow, 100
browser plug-ins
for filesystem browsing, 262
for image uploading, 241
for multimedia, 125
browser prefixes, 53E56, 256
browsers
detecting features, 252
echoing messages from, 352
file transfer from, 220
file transfer to, 223
history, 232E237
pushing notifications to, 394
same origin policy, 404
shared web workers, 347
bucket, 405
Buzz audio library, 150E154

C
calendars, milestone, 264
Camden, Raymond, 246, 255
canvas tag
animation, 181
background images, 135E139
colors, 164E166
gradients, 166E171

Wed like to hear your suggestions for improving our indexes. Send email to ingeo@oreil
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high-res media, 177E181
image data, 176
image fill, 171E176
shapes, 158E164
transparency, 170
canvas.mozGetAsFile (), 244
canvas.toBlob (), 244
captions, 156
card flips, 11F117
CDN (Content Delivery Network), 120,
405
Chrome
Developer Tools, 355, 410
FileSystem Explorer plug-in, 262
Frame, 471
cloud drive, hosting a web font on, 404
CloudFront, 405
code bloat, reducing, 463
color input type, 32
colors
canvas tag, 164E166
HSPA colors, 165
RGBA colors, 165
Colorzilla Ultimate Gradient Generator,
92,94
Comet technique, 394
CommonJsS specification, 441
compfn () method, 323
complex data, storage of, 249
conditional logic, 449
conditional-stylesheets, 471
Connect middleware, 453
connectivity, 351
Constraint Validation API, 20E24
cookies, 247
Croll, Angus, 325
cross-document messaging
Amazon S3 bucket, 405
Cross Origin Resource Sharing, 411
Cross-Origin Resource Sharing, 404
same origin policy, 406
web fonts, 407
Cross-Origin Resource Sharing (CORS),
404,407,411
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cross-platform functionality
conditional-stylesheets, 471
jWebSocket plug-ins, 383
Sencha Touch 2, 430
Crossland, Dave, 61
CSss
cross-browser, 471
device adaptation, 123
styling SVG elements, 192E198
writing with Stylus, 466
CSS3 (Cascading Style Sheets version
3.0), 53E124
alpha transparency, 73
animations, 110
border treatments, 98
browser prefixes, 53
card flips, 113
custom fonts, 56
device adaptation, 123
device orientation, 81
experimental features, 54
gradients, 92
image data URIs, 87
media queries, 77
multiple background images, 103
pseudoclasses, 85
respond.js, 117
text effects, 70
2D/3D transforms, 106
viewport meta tag, 121
Cuepoint.js, 147E150
curry utility, 327, 332
custom video/audio controls,

D

data storage, client-side, 239E271
FileSystem API, 255
form data, 244
image tags, 240
in external stylesheet, 241
inline URLs, 239
milestone calendars, 264
polyfills for, 252
and web application framework, 241
WebStorage API, 246

130E135

INDEX



data transfer object, 217E219
data URIs, 87E92, 244, 245, 407
data URLs, 239, 243, 245
date input type, 24
date pickers, 265
Deck.js, 415
Dependency Module Management Sys-
tem, 441
design mode, 230
device adaptation, 123
device orientation, 81E85
device-specific response, 450
display canvas, 137
div tags, problems with, 3,7
Django, 243
doctype tag, 1,471
document.createElement, 8
DOM (Document Object Model)
canvas tag, 158188
element, 6
pseudoclasses, 85
DOM events
for drag-and-drop, 213,214
form events, 37
list of, 39
new types of, 37
real-time validation, 38
domain name, 445
donation thermometer
adding with CSS, 368
animating value changes, 376
building in HTML, 368
hover highlights, 375
measurement markers, 372
progressive enhancement widget,
367
real-time updates, 367, 379, 383
Ul tweaking, 372
drag-and-drop, 210E226
adding listeners, 213
browser to OS transfer, 220
data transfer object, 214E219, 217
DOM events, 213
making contents draggable, 210

INDEX

OS to browser transfer, 223

turning on the drag, 210
drop zone, 215E220
DRY (Don°t Repeat Yourself), 457, 458
DTD (Document Type Definition), 1
Dyer, John, 154

E

Editable Content feature, 226 E229

EOT (Embedded OpenType) font, 56, 61
event listeners, 155

evented servers, 394

EventSource object, 394, 395

Express, 416, 418, 452

Express application generator, 453, 458
external libraries, 343

F
Facebook, 310
fallback (see polyfills)
fetchResource () method, 260
File API,244
File objects, 244
FileSystem API
initializing, 256
working with, 258
ZIP file processing, 260
filter-like effects, 338
filters, grayscale, 338
Firefox
client-side data storage, 253
File object acceptance in, 244
same origin policy, 408
font-face declaration, 57
font-family attribute, 56
form attribute, 12
Form Data object, 244
form usability, 24E36
color input type, 32
date input type, 24
meter tag, 32
progress tag, 33
range input type, 29
form validation
Constraint Validation API, 20
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elimination of, 19

how it works, 17

real-time, 38

server- vs. client-side, 16

validation criteria, 18
formnovalidate attribute, 19
FullCalendar.js, 264

G

generic font families, 56

Geocoding API, 280

geofence, 291E297

geolocation
broadcast movement, 298 E301
geofence, 291E297
how it works, 273
longitude and latitude, 274E279
moving location pin, 286E291
polyfills for, 302 E304
reverse-geocode location, 280 E284
Robodeck, 429

Geolocation APIs, 274

Geologi JavaScript SDK, 291, 298

Geologi real-time streaming, 298

geonote object, 296

Google Maps API, 286 E291

Google Web Fonts, 61E70
@font-face implementation, 61
common mistakes, 67
implementation methods, 63
loading collections, 64
nontraditional fonts, 66
optimization feature, 66

Google°®s Geocoding API,280

GPS vs. IP address, 290

gradients
building with CSS3, 92E98
canvas tag, 166E171

Grails Rendering Plugin, 241

graphics (see canvas tag shapes; SVG)

grayscale filters, 338

green screen effects, 135

H
H.264 (MP4) codec, 129, 154
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headers, 445

hearing-impaired users, 139

heavy array computations, 315

Hello World app, 440

hidden canvas, 136

high-res media, 177E181

history stack, 232E237

Homebrew, 440

hover class, 85

HSLA colors, 74,76

HSPA colors, 165

HTML5 Boilerplate
downloading template, 469
integrating with Node.js, 473
significant code, 471

HTMLS5 shim, 8

HTTP requests
reducing, 240, 310
responding to, 440 E448

HTTP streaming, 394, 395

Hypertext Transfer Protocol (HTTP),
445

I
iframe, 195, 347
illustrations, with SVG, 188E192
image data
canvas tag, 176
pixel manipulation, 338
image fill, 171E176
image sprites, 87E92
image tags, 240
importScripts () method, 343
IndexedDB, 264, 266
inline webworkers, 309 E314
input tag, 11E16
Internet Explorer
client-side data storage, 252
geolocation, 302
media queries, 117
i0OS-style applications, card flips, 113
IP address, 445
IP vs. GPS location, 290

INDEX



J
Jade, 457, 458
Jade mixins, 463
JavaScript
and webworkers, 307
APIs for video control, 128
EventSource object, 394
pseudoclass, 323, 352
timers, 326
WebSocket library, 359
Jehl, Scott, 118
jQuery, 270, 312,372,471
jQuery Mobile framework, 274,281, 292
jQuery.notify, 402
JSON, 249, 308, 343
JSON with padding, 345
JSONP, 312, 343
jWebSocket
cross-platform framework of,
logging off, 388
logging on, 386
messages, 387
plug-ins, 388 E393
server initiation, 384
tokens, 387
pUHello World¥x client,385

383

K

Kaazing®s echo server, 352, 361
karaoke, 142

L

layouts, in Jade, 459

layouts, mobile vs. desktop, 420

libraries, importing, 343

linear view, 79

link hover class, 85

list attribute, 14

listeners, adding, 213, 216, 223

localization, 326

LocalStorage API, 246 E251, 252

Location Information Server, 273,290

location-aware web applications (see
geolocation)

longitude and latitude, 274

INDEX

Lormeau, Gildas, 260

M
Mac OS X, Node.js installation, 440
mapping, 326

markup elements, 1E51
custom data, 40
doctype tag, 1
DOM events, 37
form usability, 24
form validation, 16
in older browsers, 5
input tag, 11
list of new tags, 5
microdata, 47
structural elements, 3
track user events, 44
measurable attributes, 19
media queries
orientation-based, 81, 120
respond to polyfill queries, 117
responsive design, 77
MediaElement.js, 154E156
metalanguages, 459
meter tag, 32
methods, 445
microdata, 47E51
milestone calendars, 264
mixins, 463
mobile web
cross-platform communication,
device orientation, 81
linear view, 79
longitude and latitude, 274E279
mobile views, 420, 423
page layout, 121
presentation capabilities, 414

383

reducing HTTP requests, 240, 310

remote control, 430
responsive design, 77, 449

retina-display-ready media, 1776181

Modernizr, 252,302,471
mouseover events, 338, 375
multilingual assistance, 139, 147
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multimedia, 125E156
audio-rich applications, 150
MediaElement.js, 154
native functionality, 125, 128
subtitles, 139, 147
video APIs, 130
video backgrounds, 135
video codecs, 128
video cues, 143
video embedding, 125

N

navigation bars, 461

Node Package Manager (NPM), 361,
452

node-spdy, 435

Node.js
application generator, 453
as simple web server, 416
detect user agent string, 448
device-specific response, 450
HTMLS5 Boilerplate, 469 E474
HTTP streaming, 394
installation, 440
navigation bar, 461
populating views with data, 463
real-time streaming, 298
reasons for choosing, 439

respond to HTTP requests, 440 E448

routing module, 455
third-party module, 452
uploading images, 241
view engine, 457
views best practice, 458
web socket implementation, 360
writing CSS, 466
nodejs.org, 440
non-Latin-based languages, 73
nonblocking servers, 394
novalidate attribute, 20

@)

OGG/Theora codec, 129
onchange event, 37
oninput event, 37
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oninvalid event, 37

opacity, 73

open source fonts, 62

Opera, 394

orientation-based media queries, 81
OTF (OpenType fonts), 61

P
partials, 459, 461
path attribute, 201
paths, drawing, 160
pattern attribute, 15, 18
perceived performance, 316
persistent data storage, 247
PHP (Hypertext Preprocessor), 367,
380
pixel doubling, 177
pixel manipulation, 338
placeholder attribute, 11
polyfills
geolocation, 302
local storage, 252
media queries, 117
real-time streaming, 298
Robodeck, 425
subtitles, 147
XHR-polling, 435
presentations (see Robodeck)
progress tag, 33
protocol identifier, 445
pseudoclasses, 85E87, 146
push notifications, 395
Pusher API, 367, 380

Q

quadraticCurveTo method, 164
quirks mode page rendering, 2

R

range input type, 29E31

real-time functionality, 367,383, 384,
394,425

rectangles, drawing, 159

remote control, 430

remote websocket server, 352
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request objects, 442,448
requestAnimationFrame method,
188
required attribute, 11, 18, 245
resource name, 445
respond.js, 117120
response objects, 442,450
responsive design
media queries, 77,117
object detection, 449
responsive video, 155
retina-display-ready media
canvas tag, 1776181
reverse-geocode locations, 280 E284
RGBA colors, 74, 76, 165
Robodeck
desktop and mobile views, 420
establishing routes, 418
geolocation, 429
polyfills, 425
presentation capabilities, 414
presentation framework, 415
public directory, 424
remote control, 430
Sencha 2.0, 430
web server, 416
routing, 455
Rowell, Eric, 319
Ruby On Rails, 243, 395

S
Salvat, Jay, 150
same origin policy, 404, 406
sandboxes, 255
security concerns
client-side data, 251
in geolocation, 279, 279
same origin policy, 406
Sencha 2.0, 418, 424,430
serialization, 249
Server-Sent Events
event listeners, 400
HTML page set up, 398
HTTP streaming, 394
jQuery.notify, 402

182E

INDEX

opening connection, 401
push HTTP streaming server, 395
push notifications, 395
Sinatra, 394
server-side device detection, 449
server-side implementation, 394
servers, nonblocking, 394
session history, 232E237
SessionStorage API, 246, 251
setCustomValidity(), 20
shared content, 461
shim (see polyfills)
pshortcut¥s languages, 458
Sinatra, 394
Sirota, Alex, 92
slide attribute, 421
slider utility, 29
SMIL (Synchronized Multimedia Inte-
gration Language), 201
smiley face
animating in canvas tag, 182E181
drawing in canvas tag, 161E164, 177E
181
drawing in SVG, 189E192, 192E198
social media sites
geolocation, 273
monitoring buzz, 310
themed profiles, 244
Socket.lO, 298, 425, 435
sound effects, 150
SPDY server, 435
spellcheck feature, 229
Squeeks, 380
Storage.js, 252, 254
structural elements, 3E5
Stylus, 458, 466
subtitles, 139, 147E150, 156
SVG (Scalable Vector Graphics)
animation, 199E204
building illustrations in, 188E192
embedded vs. inline, 204 E208
styling with CSS, 192E198
SVG-generated fonts, 61
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T
talking_about_count property, 310
TCP socket communication, 384
text effects, 70E73
text flow control, 70
text shadow property, 72
Thin, 394
third-party libraries, 343
third-party modules, 452
3D transforms, 107
timers
and web workers, 325
element creation, 328
element initialization, 328
real-world uses, 338
worker library, 334
tooltip elements, 375
Tornado, 394
toString method, 249
track cue, 146, 147, 156
transitions, 1106113
transparency
canvas tag, 170
CSS3°s alpha transparency, 73
triggers, 296
TTF (TrueType fonts), 61
Twitter Search API, 343
2D transforms, 106

U
Uniform Resource Identifier (URI), 87
Uniform Resource Identifier (URI)
scheme, 239, 445
Uniform Resource Locator (URL), 445
unrecognized elements
forcing recognition, 8
unresponsive script prompts, 308
user agent sniffing, 448
user agent string, 448
user events, tracking with custom data,
44

\/
verbs, 445
video APIs, 130E135
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video codecs, 128E130

video cues, 143E147

video embedding, 125E128
view engines, 457

viewport meta tag, 121E124
virtual perimeter (see geofence)

W

WAP (Wireless Application Protocol),
121

web fonts, 56 E70
Amazon S3 Bucket, 407
bold/italic, 59
browser support/performance, 61
creating custom fonts with, 56
Google Web Fonts, 61

Web Fonts service, Google API access,
66

web pages, WYSIWYG editing of, 229 E
232

web sockets
build a donation thermometer, 367E

383

building with Node.js, 360 E367
controlling a slide deck, 414E434
cross-platform plug-ins, 383
echoing simple messages, 352E359
native vs. emulated, 435
WebSocket Protocol, 351

web-based visualization, 326

WebKit-based browsers, 54

WebM codec, 129

WebSocket HyBi protocol, 361

WebSocket Protocol, 298

WebStorage API, 246

WebVTT (Web Video Text Tracks), 141,
143,156

webworkers, 307 E348
and client-centric apps, 325
dedicated, 315E324, 338 E342
inline worker, 309 E314
JavaScript and, 307
pros and cons of, 307
shared, 347
third-party libraries, 343
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Wejrowski, Brett, 254 Y

window.history methods, 236 YepNope.js, 252, 302

WOFF (web-only font format), 61 YUI date picker, 24

word-wrap attribute, 71 YUI slider utility, 29

writeHead () method, 450

ws Module, 360 Z

WYSIWYG editor, 229 E232 zebra stripe data tables, 86
ZIP files, 260

X zip.js library, 260

XHR-polling polyfills, 435

XHR2, 244
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