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Introduction 

Who is this book for? 
HTML5 Mastery

How is this book structured? 



� INTRODUCTION 

“[It] should be read cover-to-cover, multiple times. Then, it should be 
read backwards at least once. Then it should be read by picking random 
sections from the contents list and following all the cross-references” 

http://html5mastery.com

Conventions used in this book 

HTML5 HTML

Modern browsers

pre
pre <pre>

body



� INTRODUCTION 

…

… 
<body> 
          <p>The head area and the rest of the body aren’t shown, but they should be 
there if you wrote this code yourself.</p> 
… 
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Getting Started: Transitioning to 
HTML5 

HTML5 = HTML • HTML5  
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Web 2.0

named “Web Applications 1.0,” which would eventually become HTML5!

<br />
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Figure 1-1. The convoluted evolution of HTML. Note that the HTML2 specification appeared prior to the 

formation of the W3C. 

“The specification is never complete because it is continuously evolving.”  

http://w3.org/TR/html5/

http://whatwg.org/html/

www.whatwg.org/specs/web-apps/current-work/complete.html
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Figure 1-2. How HTML/HTML5 fit together 

Anatomy of an HTML5 document 

index.html

<!DOCTYPE html> 
<html> 
          <head> 
                    <meta charset="utf-8" /> 
                    <title>HTML5 Apprentice</title> 
          </head> 
          <body> 
                    <p>Hello World</p> 
          </body> 
</html>



CHAPTER 1 � GETTING STARTED: TRANSITIONING TO HTML5 

Hello World

HTML terminology and concepts 

<a href="about.html">About Us</a> 

element a anchor
tags starting tag <a>

ending tag </a>
attribute 

Figure 1-3. Fundamental components of a typical HTML snippet showing element, attribute, content, and 

tags. 
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M
body p a img

part

p <
> em <em> </em>

<p>Here is some text, some of which is <em>emphasized</em></p> 

<em></em> <p></p>

<p>Here is some text, some of which is <em>emphasized</p></em> 

Empty elements 
img br hr

<hr>some content</hr> <br>some content</br>

void <img> <br> <meta> <hr>
<img /> <br />

<meta /> <hr /> self-closing

key="value"
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<a href="contact.html">Here is some text that links to a contact page.</p> 

href

alt src title

<a href=contact.html>

Boolean

video
autoplay <video autoplay=""> <video autoplay="autoplay">

<video autoplay>

Document Object Model

objects

dot notation

document

head body document body
document.body body

document.body.firstElementChild
document.body.firstElementChild.attributes[0]

document.body.firstElementChild.firstChild

window
document document window



CHAPTER 1 � GETTING STARTED: TRANSITIONING TO HTML5 

window

window.document.body document.body window

Figure 1-4. Accessing the DOM through the  object reveals the inverted tree-like structure of a 

simple web page (which in this case, only contains a link in the body) 

What’s new in HTML5? 
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tag soup

x

http://html5.validator.nu http://validator.w3.org

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN" 
"http://www.w3.org/TR/html4/loose.dtd"> 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd"> 

<!DOCTYPE html> 
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doctype switching

� Tip Do you want to convince yourself that the browser switches parsing modes based on the presence or 
absence of the doctype? If you open a page in Mozilla Firefox 4 and select Tools � Page Info, under the General 
tab you will see a Render Mode listing that will show the current mode being used to view the page. If you add and 
remove the doctype declaration from a web page and check the Page Info during each state, you will see that the 
browser is triggering different parsing modes. Alternatively, if you are familiar with JavaScript, insert the following 
script into the head section of an HTML page:  

<script type="text/javascript"> 

alert(document.compatMode); 

</script> 
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When loading the page, this will show a pop-up with either “CSS1Compat” or “BackCompat.” The former means 
the mode is set to no-quirks mode; the latter means it is set to quirks mode. 

<!DOCTYPE html SYSTEM "about:legacy-compat"> 

character encoding

HTTP Content-Type meta

meta

<meta http-equiv="content-type" content="text/html; charset=UTF-8"> 

charset

<meta charset="UTF-8"> 
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content model

display:inline;

header nav,  footer

div id

<div id="footer">copyright 2011</div> 

<footer>copyright 2011</footer> 

id

video audio canvas
b i small
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class aClass

document.getElementsByClassName("aClass")[0] 

video audio

x

font
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Table 1-1. Obsolete elements 

Element Alternative 

applet embed object

acronym abbr

bgsound audio

dir ul

frame 

frameset 

noframes 

iframe

isindex textfield

listing pre code

nextid 

noembed object embed

plaintext 

rb ruby

strike del s

xmp code &lt; &gt;

basefont 

big h1 strong mark
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blink 

center 

font 

marquee 

multicol 

nobr 

spacer 

tt kbd var code samp

u em b mark

Table 1-2. Obsolete attributes 

Element Obsolete attributes 

a charset coords datafld datasrc methods name rev shape urn 

area nohref 

body alink background bgcolor link marginbottom marginheight marginleft
marginright margintop marginwidth text vlink 

br clear 

button datafld dataformatas datasrc 

caption align 

col align char charoff valign width 

div align datafld dataformatas datasrc 

dl compact 

embed align hspace name vspace 
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fieldset datafld 

form accept 

h1 – h6 align 

head profile 

hr align color noshade size width  

html version 

Iframe align allowtransparency datafld datasrc frameborder hspace longdesc
marginheight marginwidth scrolling vspace 

img align border datafld datasrc hspace longdesc lowsrc
name vspace 

input align datafld dataformatas datasrc hspace usemap vspace 

label datafld dataformatas datasrc 

legend align datafld dataformatas datasrc  

li type 

link charset methods rev target urn 

menu compact 

meta scheme 

object align archive border classid code codebase codetype datafld dataformatas
datasrc declare hspace standby vspace 

ol compact 

option dataformatas datasrc name 

p align 

param datafld type valuetype 

pre width 

script event for language 
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select datafld dataformatas datasrc 

span datafld dataformatas datasrc 

table align background bgcolor border cellpadding
cellspacing dataformatas datapagesize datasrc frame rules summary width 

tbody align background char charoff valign 

td abbr align axis background bgcolor char charoff height nowrap valign
width 

textarea datafld datasrc 

tfoot align background char charoff valign 

th abbr align axis background bgcolor char charoff height nowrap valign
width 

thead align background char charoff valign 

tr align background bgcolor char charoff valign 

ul compact, type 

Is XHTML gone? 

x

media type
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Deciding between HTML and XHTML 

Web browser support  

http://caniuse.com
http://html5test.com
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Figure 1-5.  results for Google Chrome 11 

http://modernizr.com

audio

// Check Modernizr object for audio Boolean value of true 
if (Modernizr.audio) { 

// Enable functionality on page for audio controls 
} 
else 
{ 
    // Handle lack of audio element support on the page 
} 
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� Note Paul Irish (http://paulirish.com) is a lead developer on the Modernizr project, as well as a project 
called the HTML5 Boilerplate (http://html5boilerplate.com), which is worth checking out as well. The 
Boilerplate provides a default bare-bones starting template for HTML5 web projects. It includes the Modernizr and 
jQuery JavaScript libraries, as well as a default web page structure and attached CSS style sheet. 

Web browser developer tools  
layout engine

console.log("message");

Table 1-3. Browser layout engines and developer tools 

Web browser Layout engine Developer tools 

 

�
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Summary 
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Using the Right Tag  
for the Right Job 

• html

• head

• 

• 

• 

• 
table

• 
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• 

• 

Global attributes 

Table 2-1. Global attributes found on all HTML elements 

� NEW  
in HTML5 Attribute Purpose Value 

accesskey 

o j q

class 

home link

� contenteditable true false
inherit

� contextmenu
menu

dir ltr  rtl auto

� draggable true false
auto

� dropzone copy move link
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s:text/plain
f:image/png
f:image/gif
f:image/jpeg

� hidden 

hidden

id 

logo

lang 
en fr

� spellcheck true false

style 

tabindex 

title Some text 

� data-* Some text 
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� Note There is an additional set of global attributes that apply when microdata is used, which allows additional 
markup to be added to the elements on a page to make it easier for machines, such as search engine algorithms, 
to parse and use the content. Microdata will be discussed later in the book. 

accesskey tabindex
accesskey

Figure 2-1. Opera web browser showing access key and associated links available on the company 

homepage 

tabindex

tabindex

<ul> 
    <li><a href="first.html" tabindex="1">First Item Active</a> 
    <li><a href="third.html" tabindex="3">Third Item Active</a> 
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    <li><a href="second.html" tabindex="2">Second Item Active</a> 
</ul> 

tabindex

title

<a href="http://w3.org" title="World Wide Web Consortium">W3C</a> 

Figure 2-2. The tool tip effect of the title attribute being set on a link 

lang

<html lang="en"> 

contextmenu
menu

contextmenu id

id

class id
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id class

id  

• only

class

• 

• class

<p id="about-text" class="homepage popup"> 

id about-text homepage popup
id about-text homepage popup

id
class

id class

SENSIBLE ID AND CLASS VALUES 

It can be very tempting to assign values based on how you want the element to look, rather than what it is, 
but it is best to avoid doing so. For example, instead of values such as this: 

<div id="topBox"> <strong class="redText"> <p class="big"> 

you should instead use values such as this: 

<div id="notificationBox"> <strong class="important"> <p class="introduction"> 

Why? Simply because one day you may find you need that strong element to be blue instead of red, or 
you may want to move this box of content from the top of the page to the bottom—and when that 
happens, your id or class value will be misleading. 

# .

#about-text { background: blue; } 
.homepage { color: white; } 

document.getElementById("about-text") about-text
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document.getElementsByClassName("homepage")
homepage

contenteditable
contenteditable

spellcheck

spellcheck spellcheck
true false “”

hidden
display:none

hidden hidden

hidden

 
<dl id="fox"> 
    <dt>Red Fox</dt> 
    <dd id="latin" hidden>Vulpes vulpes</dd> 
</dl> 

hidden true
false

 
function toggleLatin(){ 
    var entry = document.getElementById("fox"); 

                                                 
 



CHAPTER 2 � USING THE RIGHT TAG FOR THE RIGHT JOB 

    var latin = document.getElementById("latin"); 
    entry.onmouseover = function(){ 
        latin.hidden = false; 
    }; 
    entry.onmouseout = function(){ 
        latin.hidden = true; 
    }; 
} 
window.onload = toggleLatin; 

draggable dropzone

draggable dropzone

style

dir
dir

 
<p dir="rtl">When rendered by a browser, this paragraph will appear aligned to the right.</p>  
<p>While this paragraph will not because it lacks a <code>dir</code> attribute.</p> 

� Note The CSS direction property provides this same functionality and takes the values inherit, ltr, and 
rtl. However, this CSS should NOT be used as this information should be embedded into the page itself so that 
the directionality of the textual content can still be determined even if the associated style sheet is disabled. 
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data-*

*
city data-

city score data-score

<button id="show-score-button">Show Scores</button> 
<ul> 

<li data-score="3200">Top Blaster Tom</li> 
<li data-score="2250">Middle Range Merv</li> 
<li data-score="1100">Last Pop Louis</li> 

</ul> 
 

function showScore(){ 
    document.getElementById("show-score-button").onclick = function(){ 
        var entries = document.getElementsByTagName("li"); 
        entries[0].innerHTML = entries[0].dataset["score"]; 
        entries[1].innerHTML = entries[1].dataset["score"]; 
        entries[2].innerHTML = entries[2].dataset["score"]; 
    } 
} 
window.onload = showScore; 

� Note The dataset property in the previous code allows access to data-* attributes as key/value pairs. 
However, only the custom part of the attribute is needed, so the attribute score is looked up in the dataset, not 
data-score. 

Content model categories 
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Table 2-2. Major content model categories  

Category Description 

html

                                                 
 



CHAPTER 2 � USING THE RIGHT TAG FOR THE RIGHT JOB 

� Note There are actually a further seven minor categories that group elements within specific contextual 
scenarios, such as when they are part of a form. To view the additional categories, browse the category reference 
in the HTML specification at http://dev.w3.org/html5/spec-author-view/index.html#element-content-
categories or http://whatwg.org/specs/web-apps/current-work/#element-content-categories. 

Root element 

html

body

<!DOCTYPE html><title>Tiny HTML5</title><p>This is a valid HTML5 page! 

html head body p

� Note For an easy way to check the validity of your documents against the current HTML5 specification, visit 
http://html5.validator.nu or http://validator.w3.org, both of which provide web-based services that 
validate supplied website URLs, uploaded HTML files, or directly input HTML. For the validator housed at the W3C, 
ensure you set the document type in the validator drop-down menu to “HTML5 (experimental)” to be certain you 
are checking it against the most current specification. 

Table 2-3. HTML elements with optional start and end tags  

Element Start Tag End Tag 

body 

colgroup 
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dd 

dt 

head 

html 

li 

optgroup 

option 

p 

rp 

rt 

tbody 

td 

tfoot 

th 

thead 

tr 

 

html manifest
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� Note The html element also has an attribute, xmlns, used to declare an XML namespace, which describes the 
markup language that is being used. This attribute should be present in valid XHTML documents. It has only one 
supported value, the text http://www.w3.org/1999/xhtml. It is applicable only to XHTML and has absolutely no 
meaning in HTML, other than to make the transition between HTML and XHTML easier in a document that may 
cross over between the two. 

Document metadata and scripting elements 
html head
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Table 2-4. Content model categories for document metadata and scripting elements  
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title 

base 

meta 

link 

                                                 
 

meta
itemprop
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style 

script 

noscript 

title
title

• 

• 

• 

� Note As an example of the importance of meaningful titles in a web page, try opening several “Untitled 
Document” windows and then switch between them after minimizing them—can you tell which is which before 

                                                 
 

scoped
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switching? Or try opening the same pages as tabs in a single web browser window. Can you see at a glance which 
page is which? 

Also note that if the name of the website is included in the title, the website name should appear after the page 
topic title. A similar problem to this can occur when a company or website name is placed before the actual page 
title, because the title may be cropped right to left if it is too long to display when minimized or in a tab, leading to 
the actual page topic title being cropped from view. 

The meta element 
meta

meta http-equiv name
content

 
<!-- defines a set of keywords for the page's content --> 
<meta name="keywords" content="html5, css, javascript, semantic web, web apps"/>  
 
<!-- refreshes the page every 15 seconds --> 
<meta http-equiv="refresh" content="15" />  

� Note Historically, search engines used keywords, but today many do not use them because it is easy to mislead 
a search engine that depends on this feature for the purpose of spamming the search results. However, if used 
properly, there is no harm in including them, although it would be important to update the keywords to reflect 
changes in content on a document that was edited frequently, which may create an extra step of maintenance 
without substantial gain. The choice is yours! 

http-equiv

content-language set-cookie
lang

content-type charset default-style
refresh
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� Note To redirect the page after a pause, a URL is added to the content attribute when using the refresh 
pragma directive. After the specified number of seconds, the page is redirected to the URL. A redirect would look 
like so:  
<meta http-equiv="refresh" content="3; URL=homepage.html">. 

http-equiv name

http://wiki.whatwg.org/wiki/PragmaExtensions http://wiki.whatwg.org/wiki/MetaExtensions

application-name name

title

� Note Possibly more useful is the meta name keyword robots that instructs web crawlers (the automated 
programs that Google and others use for indexing web pages) on how to index the page. Information on this name 
value and others is available on the aforementioned WHATWG MetaExtensions wiki at 
http://wiki.whatwg.org/wiki/MetaExtensions. 

base
base

href target target

 
<base href="http://example.com/portfolio/" target="_blank" /> 

 
<a href="photographs.html">Photography</a> 

http://example.com/portfolio/photographs.html
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The link element 
link href rel media hreflang type sizes

href rel href
rel type

<link rel="stylesheet" href="main.css" type="text/css" />  

rel

rel link

 
<link rel="alternate" href="http://example.com/feed/" type="application/rss+xml" /> 

http://example.com/feed/

alternate hreflang
media

type

 
<link rel="alternate" href="alt-fr.pdf" type="application/pdf" hreflang="fr" media="print" 
title="French version PDF for printing" /> 

rel

                                                 
 

media screen tty tv projection handheld print
braille aural all

<link media="screen, projection" ... />.
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Table 2-5. The link element rel attribute values and descriptions  

rel value Description 

alternative 

author 

help 

icon sizes

license 

next 

pingback 

prefetch 

prev next

search 

sidebar 

stylesheet 

alternate 
rel="alternate stylesheet"

title

tag href
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type

link

The style element 
style

style

link scoped

script style link
or

 
<script type="text/javascript" src="js/menu.js"></script> 

script
menu.js js

async defer

Table 2-6. Effect on parsing of client-side code when different combinations of the async and defer 

attributes of the script element are set  

async attribute defer attribute Effect 
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async

SCRIPT: AT THE TOP OR AT THE BOTTOM? 

It is important to note that the script and style elements do not need to appear in the head of the HTML 
document; in fact, the Yahoo! Developer Network published a list of 35 best practices for performance 
gains that stated the script element should be placed at the bottom of the web page (see 
http://developer.yahoo.com/performance/rules.html). (Conversely, the style element should 
appear at the top, in the head area.) Additionally, the HTML5 Boilerplate (http://html5boilerplate.com) 
mentioned in Chapter 1 places all scripts (except Modernizr, because it is needed earlier) at the bottom of 
the page, before the closing </body> tag. Arguably this practice, while offering a performance boost, has 
semantic issues, because it moves metadata about a page into the body area, instead of the head where it 
belongs. Ideally as the async and defer attributes gain wider support, the location of the script element 
within a page will become a moot point. 

noscript
noscript

link style meta
body noscript

noscript
noscript

noscript

 
<div> 
    <p id="fall-back">Script disabled</p> 
    <script type="text/javascript">  
    var fallBack = document.getElementById('fall-back'); 
    var fallBackParent = fallBack.parentNode; 
    fallBackParent.removeChild(fallBack); 
    fallBackParent.innerHTML = "<button id='alert-button'>Show Alert!</button>" 
    var showAlert = document.getElementById('alert-button'); 
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    showAlert.onclick = function(){alert( "script worked!" );} 
    </script> 
</div> 

id fall-back script

Document sectioning elements 
head body

body
background text link vlink alink

background-color color a:link a:visited a:active

body html

div span
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Table 2-7. Content model categories for document sections elements  
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� section 

� nav 

� article 

� aside 

h1 h2 h3
h4 h5 h6 
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� hgroup 

� header 

� footer 

address 

Content grouping elements 

figure figcaption
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Table 2-8. Content model categories for content grouping elements  
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p 

hr 

pre 

blockquote 

ol 
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ul 

li ul ol

dl 

dt 

dd

dl

dd 
dt

dl

� figure 

� figcaption figure

div 
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p
p

<p>&nbsp;</p>  
<p>&nbsp;</p>  
<p>&nbsp;</p>  
<p>&nbsp;</p> 

  <p class="section">Your content here.</p> 

 
.section { padding-bottom: 3em; } 

� Note Use of ems has traditionally been the preferred unit of measurement by professional web developers, 
because it is a relative unit of length, and will resize proportionally if the page is scaled up or down by the user (or 
developer). However, preference for ems has become less pronounced in recent years as web browsers have 
become better at handling resizing of absolute units (such as pixels). There is considerable debate over whether to 
use ems or pixels for sizes. An em may be less intuitive to use, while a pixel won't accommodate cascading size 
changes. It generally would not be a disaster to choose one or the other, so go with whichever you feel more 
comfortable using. At the end of the day you should be testing your pages under a variety of scenarios anyway, so 
issues should reveal themselves pretty quickly. 

hr
hr

size width noshade align

pre pre

pre
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white-space:pre

code white-space

 

blockquote

blockquote cite

� Note For inline quotations that appear in a paragraph, for instance, there also exists the q element, which is 
listed in the text-level semantics section in Chapter 3. 

ul ol
dl

• 

• 

• 

Unordered and ordered lists: ul, ol, and li 
ul ol

li </ul> </ol>
div

</li>

reversed start type reversed
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� Note As mentioned in the attributes section in the previous chapter, Boolean attributes either can be included 
without any value when using HTML syntax or, if XHTML syntax is used, can be given a value equal to their name. 
In this situation, you may find HTML syntax is clearer. For example, both of the following would work: 

<ol reversed> 

    <li>item 1</li> 

    <li>item 2</li> 

</ol> 

<ol reversed="reversed"> 

    <li>item 1</li> 

    <li>item 2</li> 

</ol> 

start

type

list-style-type

li
value
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<ul>  
<li><a href="/">Home</a></li>  
<li><a href="/about/">About</a></li> 
<li><a href="/archive/">Archive</a></li> 
<li><a href="/contact/">Contact</a></li>  

</ul> 

li {  
float: left;  

} 

 

li {  
border: 1px solid; float: left; list-style-type: none; padding: 0.2em 1em; 

} 

Figure 2-3. An unordered list with the list items floated left, bordered, and padded 

background-color display:block
:hover

� Note Russ Weakley, a co-chair of the Web Standards Group, has created a huge collection of different list styles 
(more than 70 at the current count) available at http://css.maxdesign.com.au. To help take some of the pain 
out of creating lists of links, it’s also worth trying Accessify’s List-O-Matic (http://accessify.com/tools-and-
wizards/developer-tools/list-o-matic), an online list-builder that lets you select from a variety of prebuilt 
styles. 

http://meyerweb.com/eric/css/edge/menus/demo.html :hover

li ul {display: none;}  
li:hover > ul {display: block;} 

ul li
ul li
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Figure 2-4. A pure CSS nested menu 

www.htmldog.com/articles/suckerfish/dropdowns

Description lists: dl, dt, and dd 
dl dt

dd

<dl>  
<dt>Bottle</dt> 
<dd>A receptacle having a narrow neck, usually no handles, and a mouth that can be 
plugged, corked, or capped.</dd> 
<dd>To hold in; restrain: "bottled up my emotions."</dd>  
<dt>Rocket</dt>  
<dd>A vehicle or device propelled by one or more rocket engines, especially such a 
vehicle designed to travel through space.</dd>  

</dl> 

Figure 2-5. A description list, with the terms on the left and the descriptions indented 
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h1 h2 dd

figure
figcaption

 
<figure>  

<img src="earth.jpg" title="View of Earth" alt="Photograph of the Earth from space.">  
<img src="mars.jpg" title="View of Mars" alt="Photograph of Mars from space."> 
<figcaption>The Earth and Mars shown side-by-side.</figcaption>  

</figure> 

Figure 2-6. Example output from the figure and figcaption elements 

div
div

Text-level semantic elements 
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i b

Table 2-9. Content model categories for text-level semantic elements  
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a 

em 

strong 

small 
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s 

cite 

q 

dfn 

abbr 

� time 

code 

var 
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samp 

kbd 

sub 

sup 

i 

b 

� mark 

� ruby 
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� rt 

� rp 

� bdi 

bdo 

span 

br 

wbr 
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ins 

del 

Tabular data elements 

without

table
body

tr
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Table 2-10. Content model categories for tabular data elements  
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table 

caption table

colgroup 
table

col colgroup

tbody 
table
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thead 
table

tfoot 
table

tr table

td 
table

th table

table tr
td

<table>  
<tr> 

<td>Some data</td>  
</tr> 

</table> 

border

<style type="text/css"> 
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    td { border: 1px solid #ff0000; } 
</style> 
<table> 

<tr> 
<td>Name</td> 
<td>Place of residence</td>  

</tr> 
<tr>  

<td>Anselm Bradford</td>  
<td>Auckland</td> 

</tr>  
<tr> 

<td>Paul Haine</td> 
<td>Oxford</td>  

</tr> 
</table> 

th
td

<table>  
<tr> 

<th>Name</th> 
<th>Place of residence</th>  
</tr> 
 

...  
 

</table> 

Figure 2-7. A basic table using th for header cells 
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� Note You can also use the speak-header CSS property to control whether table header cells are read out once 
or always, in an aural style sheet. 

caption table

<table>  
          <caption>Personal details</caption>  
          <tr> 
                    <th>Name</th> 
                    <th>Place of residence</th>  
          </tr> 
          
</table> 

Figure 2-8. A basic table using a  caption 

                                                 
 

 
www.w3.org/WAI/References/Tablin. 
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thead tfoot tbody
th

caption
thead

table
caption thead

tfoot tbody

tfoot must tbody

tbody
tbody {font-style: italic}

must 
tbody thead tfoot

 
<table> 

<thead> 
<tr>  

<th>Name</th>  
<th>Place of residence</th> 

</tr>  
</thead> 
<tfoot>  

<tr> 
        <th>Name</th> 
        <th>Place of residence</th>  

       </tr> 
</tfoot>  
<tbody> 

<tr>  
<td>Anselm Bradford</td>  
<td>Auckland</td> 

</tr>  
<tr> 

<td>Paul Haine</td>  
<td>Oxford</td>  

</tr> 
</tbody> 

</table> 



CHAPTER 2 � USING THE RIGHT TAG FOR THE RIGHT JOB 

tfoot
thead

rowspan colspan

rowspan

… 
<tr>  

<td rowspan="2">Anselm Bradford</td>  
<td>Auckland</td> 

</tr>  
<tr> 

<td>Vermont</td>  
</tr> 
<tr>  

<td>Paul Haine</td>  
… 

Figure 2-9. A basic table using the rowspan attribute  

td

rowspan colspan

tc
col colgroup

colgroup
colgroup
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span
table col

Figure 2-10. A table with multiple columns: there are three column groups here, headed by “Name,” 

“Place of residence,” and “Date of birth”  

colgroup

<table> 
<colgroup></colgroup> <colgroup></colgroup> <colgroup span="3"></colgroup>  
<tr> 
… 

span="1"

col span
colgroup

colgroup
colgroup col

col

<table> 
<colgroup></colgroup> <colgroup></colgroup> <colgroup> <col /> <col /> <col /> 
</colgroup> 
<tr> 
… 

col span

<table>  
<colgroup></colgroup> <colgroup></colgroup> <colgroup><col span="3"></colgroup>  
<tr> 
… 

colgroup col
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Form elements 

 
<form action="handle_form.php"> 
    <label for="feedback">Please provide feedback on our form!</label> 
    <br /> 
    <textarea id="feedback" rows="5" cols="50" placeholder="Enter your comments 
    here..."></textarea>  
    <br /> 
    <input type="submit" value="Submit!" /> 
</form> 

Figure 2-11. The appearance of a simple web form 

• 

• 

• 

placeholder textarea
placeholder

input
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Table 2-11. Content model categories for form elements  
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form 

fieldset 

legend 
fieldset

label 

input 
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button 

select 

datalist 

optgroup select

option 
select
datalist

textarea 

� keygen 

� output 
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� progress 

� meter 

Embedded content elements 

crème 
de la crème

video
video

canvas
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Table 2-12. Content model categories for embedded content elements  
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img 

iframe 

� embed 

object 
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param 
object

� video 

� audio 

� source video
audio

� track video
audio

� canvas 

map 
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area 

map

Interactive elements 

details summary command menu

Table 2-13. Content model categories for interactive elements  
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� details 

� summary 
details

� command 
menu
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menu 

summary details
summary

details details
open details

details summary

 
<details> 

<summary>Legal Notice</summary> 
<small>All content copyright 2011 Anselm Bradford</small> 

</details> 

details

summary details

 
<details>  
    <summary>A Midsummer Night's Dream</summary>  
    <p>Duration: 1hr 42m</p> 
    <p>Showtimes: </p> 
    <ul> 
        <li>Tuesday, 8pm</li> 
        <li>Wednesday, 8pm</li> 
        <li>Thursday, 8pm</li> 
        <li>Friday, 6pm and 8pm</li> 
    </ul> 
</details> 

                                                 
 

details
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Figure 2-12. A details element showing the hidden and shown state after clicking the summary toggle 

� Note The summary element is optional; if it is omitted, the browser will create its own label for the details 
element, such as the text “Details.” 

details

summary

 
<script type="text/javascript"> 
    function update() { 
        var nick = document.getElementById("nickname"); 
        var input = document.getElementById("input"); 
        nick.innerHTML = input.value; 
    } 
</script> 
<details>  
    <summary id="nickname">Mac</summary>  
    <p><label for="input">Nickname: <input type="text" id="input" value="Mac" /></label></p> 
    <p><button onclick="update();">Save...</button> 
</details> 
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Figure 2-13. A details element using JavaScript to update the details summary dynamically 

command menu

contextmenu
contextmenu command

Summary 
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Recognizing Semantics 

mastering

What are semantics and why should I care? 

“Elements, attributes, and attribute values in HTML are defined (by this specification) 
to have certain meanings (semantics). For example, the ol element represents an 
ordered list, and the lang attribute represents the language of the content. 
 
Authors must not use elements, attributes, or attribute values for purposes other than 
their appropriate intended semantic purpose.” 

semantic
Semantic Web good semantics semantically rich HTML

Semantics

time
s

time

<p>Innovations of the <time>21st century</time>.</p> 

<p>The machine ran <time>infinitely</time>.</p> 
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time time
date time

date datetime

Thinking in outlines 

Figure 3-1. A simple homepage outline 
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HTML5 outline algorithm 
outline algorithm

� Note A section1 is just a grouping of content—think of it as a box around some content on the page—while a 
heading is like the label slapped on the box, saying what it contains.  

h1 h2 h3 h4 h5 h6 hgroup article aside nav section



CHAPTER 3 � RECOGNIZING SEMANTICS 

Implicitly creating an outline using heading content 
h1 h2 h3 h4

<!DOCTYPE html> 
<html> 
          <head> 
                    <meta charset="utf-8" /> 
                    <title>HTML5 Outline Algorithm</title> 
          </head> 
          <body> 
                    <h1>Site Title</h1> 
                    <h2>Main Navigation</h2> 
                    <h2>Featured Content</h2> 
                    <h3>An Article</h3> 
                    <h4>Article Synopsis</h4> 
                    <h2>Other News</h2> 
                    <h3>Another Article</h3> 
          </body> 
</html> 

h1 h4 heading content sectioning content 

h1 h6 rank
h1 h2
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Figure 3-2. Implicit section creation of adjacent heading elements. Adjacent heading elements with the 

same rank will implicitly create new sections, while those with a lower rank will implicitly create nested 

sections.  

h1 h6 div
div

div

Creating an outline using sectioning content 
section

section

… 
<body> 
          <h1>Site Title</h1> 
          <section><h2>Main Navigation</h2></section> 
          <section><h2>Featured Content</h2> 
                   <section><h3>An Article</h3> 
                              <section><h4>Article Synopsis</h4></section> 
                   </section> 
          </section> 
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          <section><h2>Other News</h2> 
                   <section><h3>Another Article</h3></section>                     
          </section> 
</body> 
… 

� Note The first h1 does not need a section, because the body element serves this role. You may have noticed, 
however, that the body element is not included in the sectioning content category. The body belongs to a special 
category of elements called sectioning roots, which are elements that may have an outline defined inside them, 
but it is hidden if they are included in another outline. For example, the blockquote element is a member of the 
sectioning root category and can contain sectioning elements forming an outline, but this in not visible in the 
page’s outline, because it is encapsulated in the blockquote. Other members of this category are the details, 
fieldset, figure, and td elements. 

“…authors are strongly encouraged to either use only h1 elements, or to use elements 
of the appropriate rank for the section's nesting level.” 

h1

� Note That said, there are currently search engine optimization (SEO) concerns with using only h1 elements for 
headings. For instance, Microsoft’s Bing search engine publishes a Webmaster FAQ 
(www.bing.com/toolbox/webmaster/) that states a page should not have more than one h1 element per page. 
This instruction heralds from earlier days of the Web, so ideally going forward this will eventually be removed, but 
in the meantime, if SEO is critical to your web projects, perform due diligence on whether the search engines you 
are targeting will have issues with multiple h1 elements, or rigorously use heading ranks appropriate to their 
nesting level. 

h1
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section

Figure 3-3. Flowchart for choosing a particular sectioning content element 
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nav

article

article

section

� Note The HTML5 specification aims to articulate the semantic uses of the elements as best as possible, but 
there is still a world of content out there with varying meanings and interpretations. While a flowchart such as 
Figure 3-3 helps narrow down when one element will be more appropriate than another, you may well run into 
circumstances where the answer to the question of which element to use becomes ambiguous. In these cases, it 
is best to err on the side of a more generic element that will definitely fit a given piece of content than to apply a 
more specific element that may or may not be appropriate. 

article section
article

aside h1
h1

… 
<body> 
          <h1>Site Title</h1> 
          <nav><h1>Main Navigation</h1></nav> 
          <section><h1>Featured Content</h1> 
                   <article><h1>An Article</h1> 
                             <aside><h1>Article Synopsis</h1></aside> 
                   </article> 
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          </section> 
          <section><h1>Other News</h1> 
                   <article><h1>Another Article</h1></article> 
          </section> 
</body> 
… 

� Note In this example, the aside has been nested inside an article, which is further nested inside a section. 
If the aside had instead been directly in the body element, it would be expected to be related to content on the 
whole page, not just one part. For a web page with minimal content, that may be OK, but on a web page filled with 
content, grouping and/or nesting asides together with their related content will most likely be necessary.  

Headers and footers 
header footer header

footer

nav

� Note It’s important to note that the whole page can have a header and a footer as well as sections on the page, 
so a single page could easily have multiple headers and footers. 

header
header
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header

… 
<body> 
          <header> 
                    <h1>Site Title</h1> 
                    <p>Site Slogan!</p> 
                    <nav><h1>Main Navigation</h1></nav> 
          </header> 
          <section><h1>Featured Content</h1> 
… 

h1 h2

hgroup

hgroup

h1 h2 a
hgroup h2

… 
<body> 
          <header> 
                    <hgroup> 
                              <h2>Site Slogan!</h2> 
                              <h1>Site Title</h1> 
                    </hgroup> 
                    <nav><h1>Main Navigation</h1></nav> 
          </header> 
          <section><h1>Featured Content</h1> 
… 

footer
address
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� Note It is not appropriate to use the address element inside a sectioning element other than article or the 
body of the document. So, a section element may have a footer, but it would not have an address element 
included. If an address element were included in this situation, the address would semantically apply to the first 
article encountered that contained the section or to the body, whichever was encountered first. 

… 
<body> 
          <header> 
                    <hgroup> 
                              <h2>Site Slogan!</h2> 
                              <h1>Site Title</h1> 
                    </hgroup> 
                    <nav><h1>Main Navigation</h1></nav> 
          </header> 
          <section><h1>Featured Content</h1> 
                   <article><h1>An Article</h1> 
                              <aside><h1>Article Synopsis</h1></aside> 
                   </article> 
          </section> 
          <section><h1>Other News</h1> 
                   <article><h1>Another Article</h1></article> 
          </section> 
          <footer> 
                    <address>Contact: <a href="mailto:wm@example.com">Webmaster</a></address> 
          </footer> 
</body> 
… 
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Figure 3-4. Flowchart for determining the section header and footer elements 

Viewing HTML5 outlines 

http://gsnedders.com
http://gsnedders.html5.org/outliner/
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https://chrome.google.com/extensions/ HTML5 
Outliner

https://addons.opera.com/addons/extensions/details/html5-outliner/
http://code.google.com/p/h5o/

Figure 3-5. Example output from the HTML5 Outliner by Geoffrey Sneddon  

Figure 3-6. The Chrome HTML5 Outliner extension appears on the right side of the address bar. The image 

shows part of the outline of the http://w3.org site. 

Are divs (and spans) obsolete? 
div

div



CHAPTER 3 � RECOGNIZING SEMANTICS 

div blink div

div

div

div
span div div

span

div span

class id
div span

class id

Case study: the City Press 

City 
Press
City Press
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Figure 3-7. The fictitious newspaper homepage used as a case study into the use of semantically rich 

HTML elements 

Figure 3-8. The outline of the City Press web page 

nav
section article

aside
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Hyperlinks: a 

a hypertext anchor
id href

a

<a href="newpage.html">link text that appears on web page</a> 

<a href="newpage.html"> 
          <section> 
                   <h1>Wow an entire section in a link!</h1> 
          </section> 
</a> 

href

href
fragment identifier id

href

 
<a href="newpage.html#parttwo">link</a> 

 

 
<a href="#parttwo">link</a> 

id parttwo

 
<h3 id="parttwo">Part Two</h3> 
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<a href="#top">back to top</a>7 

� Note Another common use is to create skip links, which are links that allow people to skip past long blocks of 
navigation links to get at the content. Skip links are usually included for users who navigate with a keyboard or a 
mobile or screen-reading device, but sometimes they also present visually for users who are zooming in and may 
not enjoy scrolling around. A useful article that summarizes a good use of skip links is Jim Thatcher’s “Skip 
Navigation” (www.jimthatcher.com/skipnav.htm). 

href
City Press

<nav> 
            <h1>Main Menu</h1> 
            <ul> 
                      <li><a class="current" title="Home">Home</a></li> 
                      <li><a href="special.htm" title="Special Projects">Special 
                       Issues</a></li> 
                      <li><a href="contact.htm" title="Send a Letter">Send a Letter</a></li> 
                      <li><a href="comics.htm" title="Comics">Comics</a></li> 
                      <li><a href="about.htm" title="About">About</a></li> 
           </ul> 
</nav> 

City Press href
class="current"



CHAPTER 3 � RECOGNIZING SEMANTICS 

Figure 3-9. The City Press menu, with the disabled Home link showing separate styling being applied 

through a class 

a media type download

image/jpeg text/html
download

target hreflang  rel target

_blank _self _parent _top

hreflang

lang html
rel

� Note The area element (discussed in Chapter 5) uses the same values shown in Table 3-1 for its rel attribute. 
Also, many of these values are also used in the link element (see the overlaps with Table 2-5 in Chapter 2). 

Table 3-1. The a element rel attribute values and descriptions. The * indicates values that are not found 

on the link element. 

rel value Description 

alternative

author 

bookmark* 
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external* 

help 

license 

next 

nofollow* 

noreferrer* 

prefetch 

prev 

search 

sidebar 

tag href

� Note The WHATWG HTML specification defines a ping attribute for links (a elements and area elements—
covered in Chapter 5) for defining URLs that should be notified when a link is visited. However, there is controversy 
over its inclusion (over concern it could be abused), and the W3C version of the HTML5 specification does not 
include this attribute. Until this is sorted out, you’re best leaving this attribute alone for the time being. 
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Emphasis and importance: em and strong 
em strong

em emphasis
strong

<strong>CAUTION</strong> 
<strong><strong>WARNING</strong></strong> 
<strong><strong><strong>DANGER</strong></strong></strong> 
 
<p>I am <em>worried!</em></p> 
<p>I am <em><em>very</em> worried!</em></p> 

em
strong

� Note This preceding issue of internationalization is discussed in more detail in Molly E. Holzschlag’s article 
“World Grows Small: Open Standards for the Global Web” (www.alistapart.com/articles/worldgrowssmall). 

City Press strong

<aside> 
          <h1>Weather</h1> 
          <p><strong>Sunny</strong></p> 
          <ul> 
                     <li>High: <strong>82°F</strong></li> 
                     <li>Low: <strong>70°F</strong></li> 
          </ul> 
</aside> 

strong

� Note The stricken-out temperatures shown in the City Press screenshot in Figure 3-7 will be added later in the 
“Inaccurate text” section.  
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Text set apart: i and b 
i b

em strong

em
i

Simon smirked, “Yes, I’m happy to take the garbage out.” “Ugh, I really don’t want to!” 
he thought as he picked up the garbage bag. 

<p>Simon smirked, "Yes, I'm happy to take the garbage out." "<i>Ugh, I <em>really</em> don't 
want to!</i>," he thought as he picked up the garbage bag.</p> 

em

i
City Press

i

<i lang="fr">Oh là là!</i> 

lang lang

b
strong i

b

<p>After bringing <b>water</b> to a boil, add <b>potatoes</b> and <b>carrots</b></p> 

City Press

<p><b class="lede">Meteorologists predict more sunshine and scorching temperatures for the 
upcoming week, prompting area farmers to install irrigation systems.</b></p> 

b class

Side comments: small 
i b small

font-size small
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City Press

<small>Chris Elhorn | The City Press</small> 

Inaccurate text: s 

s

s City Press

s
strong

<ul> 
          <li>High: <s>82°F</s> <strong>96°F</strong></li> 
          <li>Low: <s>70°F</s> <strong>79°F</strong></li> 
</ul> 

� Note In some cases, it may be necessary to mark text as having been deleted, such as when viewing page 
changes in a wiki (the more generic term for user-edited sites like Wikipedia). Although it may be tempting to use 
the s element for text that has been labeled deleted, there is the del element for that. 

Highlighting text: mark  
mark

City Press mark
blockquote

mark

<blockquote cite="#article1"> 
          <p><mark>We're all hoping it rains soon</mark>, some farmers have installed 
          irrigation systems, at <em>considerable</em> expense</p> 
</blockquote> 

� Note Notice that a fragment identifier is used in the cite attribute of the blockquote. This links it back to the 
original source article on the page, which has the attribute id="article1". 
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Inline quote: q 
q blockquote

q

not lang

guillemets

quotes <q lang="fr">

q:lang(fr){ quotes: "\AB" "\BB" "\2018" "\2019"; } 

<p><q>This is a quote that has a <q>nested quote</q> as part of it.</q></p> 

“This is a quote that has a ‘nested quote’ as part of it.”

q

Handling terms: dfn and abbr 
dfn

abbr
dfn
dl

dfn dfn
City Press

abbr dfn

<dfn id="nfa"><abbr title="National Farm Association">NFA</abbr></dfn> (National Farm 
Association) 

title abbr
dfn id

<a href="#nfa"><abbr title="National Farm Association">NFA</abbr></a> 

dfn
dfn
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Figure 3-10. Abbreviations can be linked back to the first instance of where they were defined using the dfn 

element.  

Subscript and superscript: sub and sup 

sup sub

� Note For equations more complex than this, you should use Mathematical Markup Language (MathML), which 
is defined in a separate specification from that which describes HTML but may be embedded in an HTML 
document. 

H O
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City Press time

<time datetime="2011-10-10">Monday, October 10<sup>th</sup>, 2011</time> 

A specific date: time 
time

datetime

<time datetime="2011-05-08">Mother's Day</time> 

datetime YYYY-MM-DDThh:mm:ssTZD

pubdate

City Press

<small>Posted <time datetime="2011-10-10T12:16:20Z" pubdate>October 10, 2011</time></small> 

� Note The Z in the time zone offset represents Universal Coordinated Time (UTC), which is the same as +00:00. 

Breaking lines: br and wbr  
br <br> <br />

City Press

<p> 
<b>The City Press</b><br /> 
123 General Street<br /> 
Springfield, OH 45501 
</p> 

wbr <wbr />
City Press

IrrigationDirect wbr

<i>Irrigation<wbr />Direct</i> 
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Other text-level elements 
City Press

cite
cite blockquote

cite

code var samp kbd

ins del

del
ins del

http://ejohn.org/projects/javascript-diff-
algorithm/

� Note Without further styling, the default appearance of ins text is usually underlined, while del is displayed 
with a strike-through. This means del will look like s by default; however, they certainly are not interchangeable. s 
is for marking inaccurate content, whereas del is for marking deleted content, regardless of whether it is 
accurate. 

ins del cite datetime cite
datetime

 
<p> 
<ins datetime="2011-10-26T12:00Z" cite="edit10262011.html">new text</ins> is added, while  
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<del datetime="2011-10-27T12:30Z" cite="edit10272011.html">old text</del> is removed. 
</p> 

Ruby notation: ruby, rt, and rp 
Ruby 
base text

Figure 3-11. Ruby text rendered in (l to r), Safari, Chrome, Firefox 

<ruby> 
This is ruby base <rp>(</rp><rt>This is ruby text</rt><rp>)</rp> 
</ruby> 

rt rp

� Note For more information on ruby notation, refer to the W3C Ruby Notation specification at 
www.w3.org/TR/ruby/. 

Text direction: bdo and bdi 
bdo

dir bdo

bdo
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bdo

 
<p>When rendered by a browser, <bdo dir="rtl">these words</bdo> will appear as 'sdrow 
eseht'</p> 

Figure 3-12. The words “these words” have been reversed by the bdo element. 

www.w3.org/International/tutorials/bidi-xhtml/. 

� Note There is a new element called bdi that is meant for isolating a piece of text so that it can be formatted to 
flow left or right completely independent of the directionality of its surroundings. This element has yet to be 
implemented in any major browser, so you’ll have to wait to use it, but the idea is that it might be used when the 
directionality of a particular piece of text is unknown. For example, multilingual comments left by visitors to a blog 
might include text written in left-to-right and right-to-left languages, but you wouldn’t know beforehand which 
direction the text went in. Normally a block of text will inherit a left-to-right or right-to-left directionality from  
its parent element, but text appearing in bdi will ignore any inherited directionality settings and will set its  
dir attribute to auto by default, which seeks to detect the directionality of the text automatically based on its 
character set. 

Summary 

visually

http://lipsum.com
everything
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h1
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Form Mastery 

Form markup refresher 

form handler

form

handle_form.php?name=Anselm+Bradford&age=31. 
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Figure 4-1. A simple web form for gathering user input 

<form method="get" action="handle_form.php"> 
     <p><label>Name: <input name="name" /></label></p> 
     <p><label>Age: <input type="number" name="age" /></label></p> 
     <p><button type="submit">Submit</button></p> 
</form> 

$_GET $_POST
$_REQUEST

<p> 
<?php 
if (isset($_REQUEST["name"]) && isset($_REQUEST["age"])){ 
     echo "Name: " . $_REQUEST["name"] . "<br />"; 
     echo "Age: " . $_REQUEST["age"]; 
} 
?> 
</p> 

� Note This is just a simple example used to display what was submitted; in a production environment, form 
input would need to be screened to ensure no malicious code was submitted as part of the form field data. For 
instance, for a form that updated a database, SQL commands could be entered into the form, and if the server-
side script was not written to filter out commands of this sort, a malicious user could potentially delete data in the 
database or worse! 

form
method action

form accept-
charset autocomplete enctype name novalidate target accept

autocomplete  novalidate
form
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<form action="handle_form.php" method="post" target="_blank" accept-charset="UTF-8" 
enctype="multipart/form-data" autocomplete="off" novalidate> 

action method

The action attribute 
action

The method attribute 
method

POST
GET

The accept-charset attribute 
accept-charset

meta

The enctype attribute 
enctype

application/x-www-form-urlencoded multipart/form-data text/plain

%2F
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multipart/form-data
text/plain

The target attribute 
target target a

action _blank
_self _parent

iframe

_top
iframe

The name attribute 
name

document.forms
name="contactform" document.forms.contactform

id class

The autocomplete and novalidate attributes 
autocomplete  novalidate

Gathering input 
form form controls

input select textarea
name

name form
name

name
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… 
     <input name="firstname" type="text" value="Anselm" /> 
     <input name="lastname" type="text" value="Bradford" /> 
… 

firstname/Anselm lastname/Bradford
value

handle_form.php

handle_form.php?firstname=Anselm&lastname=Bradford 

name
input

input
type type

type="text"

� Note If no type attribute is specified on the input element or if a type is used that is not yet supported in your 
preferred web browser, the input type will become a one-line text input field. 

Table 4-1. Form input types 

� NEW in HTML5  Attribute Description 

button 

checkbox 

� color 

� date 

� datetime 

� datetime-local 

� email 

file 
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hidden 

image 

� month 

� number 

password 

radio 

� range 

reset 

� search 

submit 

� tel 

text 

� time 

� url 

� week 

input text password file checkbox radio hidden
button reset submit image

� Note As I cover the input types in the sections that follow, I provide screenshots for many of the form input 
fields. Don’t be surprised if what you see here doesn’t exactly match up to what appears in your own preferred 
web browser. Some fields may look different, some may function slightly different, or some may not be supported 
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at all. There is a rapidly improving landscape of browser support for the new form elements and other features 
codified in the HTML5 specification. However, the goal here is not to show you exactly which browser to use to 
find a particular form input field; rather, it is to show you what is possible in the most up-to-date web browsers 
and what to expect, we hope, in the coming iterations of browsers that are still catching up. It is the road ahead, 
whether that is demonstrated by Safari, Chrome, Opera, Firefox, or Internet Explorer. 

Text input 
text input

Figure 4-2. A text input showing some content entered into the input 

maxlength

� Note The maxlength attribute isn’t foolproof; longer lengths of text can be added to a text input via JavaScript, 
for instance, and this text would be submitted to the server without being truncated. To limit the length of text 
submitted with complete certitude, the length would need to checked on the server as well. 

value

<input type="text" name="data" value="Default text" /> 

value

� Note Using the value attribute is a way to include default data that gets submitted if the user doesn’t update 
the input’s value before submitting the form. The value attribute has also traditionally been the way to prompt the 
user on what to type into a text field. This is such a common need in fact that HTML5 has added an attribute for 
such “placeholder” text. But don’t worry about this feature for now because it will be covered later in this chapter! 
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Password input 
password

type type="password"

Figure 4-3. A password input showing text being entered 

GET

File input 
file

Figure 4-4. The appearance of the file input control in two different web browsers, Google Chrome (top) 

and Opera (bottom) 

Figure 4-5. The appearance of the file input control in two different web browsers: Google Chrome (top) 

shows the filename while Opera (bottom) displays the path to the file. 

enctype enctype="multipart/form-data"
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� Note In PHP, there is a global variable called $_FILES that can be used to get access to the uploaded file(s). 
You can find information on handling uploaded files in PHP at http://php.net/manual/en/features.file-
upload.php. 

multiple

<input type="file" name="filedata" multiple /> 

Figure 4-6. The appearance of the file input control in Safari after multiple files have been selected 

� Note As is unfortunately all too commonly the case for contemporary HTML features, don’t expect Internet 
Explorer support for the multiple attribute for the foreseeable future. However, it does work on Windows if 
another major web browser is used.  

file accept

accept="image/gif,image/jpeg,image/jpg"

Check boxes 

checkbox

Figure 4-7. Three check boxes: one unchecked and one not, and one in an indeterminate state 
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indeterminate checkbox

function init() { 
          document.getElementById("option3").indeterminate = true; 
} 
window.onload = init; 

script

<input type="checkbox" name="option3" id="option3" /> 

checked
value

<input type="checkbox" name="option1" id="option1" /> 
<input type="checkbox" name="option2" id="option2" checked /> 
<input type="checkbox" name="option3" id="option3" /> 

?option2=on

Radio buttons 

radio

Figure 4-8. Two radio buttons, one selected and one not 

radio group

name

<input type="radio" name="example" value="first" />  
<input type="radio" name="example" value="second" checked /> 

checked

� Note A real-world form would also include form labels, but we’ll get to those in the section “Adding structure 
with fieldsets and labels.” 
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Adding hidden input 
hidden

<input type="hidden" name="hiddenValue" value="42" /> 

hiddenValue=42
GET

� Note A hidden input is sometimes used with the file input type to tell the server the maximum file size that is 
acceptable to upload. For instance, a form might include the following input to tell the server script that a file 
upload should be limited to a maximum 20 kilobytes (approximately) in file size: 

<input type="hidden" name="MAX_FILE_SIZE" value="20000" />. 

Button, submit, reset, and image inputs 
button button

button
button

button
submit reset

button button
button

image

input

� Note Many of the form elements are not yet implemented in modern web browsers. Opera and Google Chrome 
seem to be leading the pack, but for those that do not support the new types, the input fields will fall back to the 
default—the basic text input. As with other HTML5 features, you can use Modernizr (http://www.modernizr.com) 
to detect support for the new input types. To add support for features missing in older web browsers, you can use 
a script such as html5Widgets, which is a JavaScript polyfill—meaning it fills in missing form features using 
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JavaScript in browsers that do not support them natively. Download the html5Widgets script and find 
implementation details at https://github.com/zoltan-dulac/html5Widgets. 

Color picker 
color color picker color well

%23000000 %23
%23000000 #000000

Figure 4-9. Pop-up color picker created with the color input type, as shown in the Opera web browser 

<p><label>Preferred color: <input type="color" name="carcolor" /></label></p>2 

Date and time input 

date time datetime datetime-local month, week

label
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Figure 4-10. All the different date- and time-related inputs as shown in the Opera web browser. From top 

to bottom: date, time, datetime, datetime-local, month, week. 

Figure 4-11. A pop-up for a date/time control showing the calendar control available natively in Opera 

,
,

http://jqueryui.com
http://modernizr.com

http://jqueryui.com/demos/datepicker/
,

value
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Table 4-2. How to format the value attribute for different date/time input types 

Input type Value text string Example 

date 

time 

datetime 

datetime-local 

month 

week  

YYYY

MM

DD

hh

mm

ss

s

T T

Z

Wnn

datetime datetime-local Z datetime

,
datetime-local

min max

step
time datetime datetime-local

, step step="120",
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date week, month
,

<input type="week" name="event" step="2" min="2011-W25" max="2011-W38" /> 

Numerical inputs: number and range 
number

time
min max

, step
min step

Figure 4-12. A number input type with a value being entered 

,
range

min max step

Figure 4-13. By default the range does not show the value it is currently at. 

Search input 
search ,

search
,

Figure 4-14. Safari provides a button for clearing the search by default on search input types. 

Personal details: e-mail, phone, and website URL inputs  
search email tel, url
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Validating and submitting forms 
form novalidate

form

email

Figure 4-15. Invalid text entered into an email input type field produces a validation error when the form 

is submitted. 

webforms2.js
https://github.com/westonruter/webforms2

� Note It’s a good rule of thumb to double-check the input received from a form on the server side as well. The 
client-side validation behavior shown here is primarily to increase the usability of your forms. They provide the 
user with some immediate feedback that they entered the wrong type of information, without necessitating you 
create that functionality yourself using JavaScript or other means. When it comes to processing the data on the 
server side, you will want to check it again to make sure the correct type of information was submitted. Who 
knows, maybe the user visited your form from some obscure web browser that doesn’t support client-side 
validation and slipped through all your browser-sniffing checks and managed to mangle their e-mail address when 
entering it into the form. These things happen, so double-check the submitted data on the server. 

email

multiple

url

http:// 
tel
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does
pattern

regular expression (regex)3 

<input type="tel" name="usphone" pattern="^[2-9]\d{2}-\d{3}-\d{4}$" /> 

regex
http://html5pattern.com

� Note The pattern attribute isn’t just found on the telephone input type; it’s found on all the text-based input 
types. Those are text, search, url, tel, email, and password. 

required

<p><input type="text" name="example" required /></p> 

Figure 4-16. A validation error showing that a required field was not filled in 

action
action button
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input

<p><input type="submit"/></p> 
<p><button type="submit"><img src="star.png" alt="" 
/><strong><em>Submit!</em></strong></button></p> 

Figure 4-17. Two submit buttons, one created with the input element (top) and the other created with the 

button element (bottom) 

button

type type="reset"

� Note Come on, we’ve all done it: reached the end of a form, tabbed to what we thought was the submit button, 
pressed Enter, and watched in despair as all our form data promptly vanished. If you’re ever thinking of including a 
reset button on a form, just try to remember how many times in the past you have filled in a form, reached the 
end, and thought, “Actually, I think I’ll just delete all of that and not bother.” Exactly. 

button input
input type image

src

src
img img alt

name
GET

<input type="image" name="imagesubmit"/> 

handle_form.php?imagesubmit.x=10&imagesubmit.y=20 
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method GET POST

Other common input element attributes 

Table 4-3. Form input controls’ form overriding attributes 

Attribute Description Applies to 

formaction action

formenctype enctype

formmethod method

formtarget target

button input
submit reset

formnovalidate novalidate button input

button input form

<form id="form1"> 
     <p><button type="submit">Submit!</button></p> 
</form> 
<form id="form2"> 
     <p><input name="example" form="form1 form2" /></p> 
     <p><button type="submit">Submit!</button></p> 
</form> 

input example form form1 
form2

example form
form
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� Note Like with other contemporary form features, Opera is ahead of the pack on this one. Be sure to test this 
feature in your preferred browser, but don’t be surprised if it isn’t implemented yet! 

value input

placeholder

Figure 4-18. Four different text-based input fields (search, email, tel, and url) with placeholder text 

added 

readonly

<input type="text" value="You can't delete this" readonly /> 

autocomplete
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on off

<form method="post" autocomplete="off"> 

autofocus

button input keygen select textarea

list
datalist

datalist list

<p><input type="text" name="salary" placeholder="Enter desired salary" /></p> 

<datalist id="salaries"> 
     <option value="40,000+" /> 
     <option value="60,000+" /> 
     <option value="80,000+" /> 
     <option value="100,000+" /> 
     <option value="120,000+" /> 
</datalist> 

list

<p><input type="text" name="salary" placeholder="Enter desired salary" list="salaries" /></p> 

password checkbox radio file hidden image button submit reset
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Figure 4-19. Three panels showing how a data list can be associated with a text input field. The associated 

data list appears when placing focus in the text input field, and the list is narrowed down to matching 

options as letters are typed. 

Other form controls 
input

button select option textarea
datalist progress

meter output keygen

select option optgroup

Figure 4-20. A select menu 

disabled and size.
multiple file

disabled size
multiple multiple select

name required autofocus form
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size

Figure 4-21. A list menu, created with a select element with a multiple attribute added 

select option

<select name="cheesemenu">  
     <option>Cheddar</option>  
     <option>Stilton</option>  
     <option>Brie</option> 
</select>  

� Note The datalist element shown earlier uses option elements, too, but formats them with self-closing tags 
and uses the value attribute for the list data. 

option disabled selected value label
disabled select

selected 
option

option selected
 

<select name="cheesemenu">  
     <option>Cheddar</option>  
     <option selected>Stilton</option>  
     <option>Brie</option> 
</select>  

option selected select
multiple 

Adding different values  
value

option value
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<select name="cheesemenu"> 
     <option value="ch01">Cheddar</option> 
     <option value="ch02">Stilton</option> 
     <option>Brie</option> 
</select> 

ch01 ch02
value

option

� Note In practice, all the options should consistently use or not use the value attribute. 

Adding shorthand labels  
label

option label

<select name="cheesemenu">  
     <option>Cheddar</option>  
     <option>Stilton</option>  
     <option>Brie</option>  
     <option label="All">All of the cheeses in all of the worlds</option> 
</select> 

Adding menu structure 
optgroup option 

<select name="cheesemenu">  
     <option>- - - English cheeses - - -</option>  
     <option value="cheddar">Cheddar</option>  
     <option value="stilton">Stilton</option>  
     <option>- - -French cheeses- - -</option>  
     <option value="brie">Brie</option> 
</select> 
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<select name="cheesemenu">  
     <optgroup label="English cheeses"> 
          <option value="cheddar">Cheddar</option> 
          <option value="stilton">Stilton</option>  
     </optgroup>  
     <optgroup label="French cheeses"> 
          <option value="brie">Brie</option>  
     </optgroup> 
</select> 

Figure 4-22. A select menu organized with multiple optgroup elements 

 optgroup
optgroup option optgroup

optgroup disabled
option

textarea input
cols ows

value

textarea

<textarea cols="20" rows="5">Type your content here</textarea> 

textarea
placeholder

<textarea cols="20" rows="5" placeholder="Type your content here"></textarea> 

Figure 4-23. A textarea 20 columns wide and 5 rows high, with placeholder text added 
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textarea wrap

hard soft hard

%0D%0A GET
soft

maxlength
maxlength

progress max value
max value

<progress max="3" value="1">Step 1 of 3</progress> 

 

Figure 4-24. The progress element as rendered in a supporting web browser (Opera in this case) 

� Note For those browser’s that don’t support this element, it is important to put some meaningful text between 
the element’s tags, since this will get displayed in cases where the progress element is not supported (Figure 4-
25). 

 

Figure 4-25. In a web browser that does not support the progress element, the text content between the 

element’s tags gets displayed instead. 

meter progress
progress
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meter

 

Figure 4-26. The meter element as it appears in Google Chrome 

min max value

optimum low high

Figure 4-27. A meter element reducing in value through the high and low ranges 

<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="100">Space left: </meter> 100% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="90">Space left: </meter> 90% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="80">Space left: </meter> 80% 
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</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="70">Space left: </meter> 70% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="60">Space left: </meter> 60% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="50">Space left: </meter> 50% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="40">Space left: </meter> 40% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="30">Space left: </meter> 30% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="20">Space left: </meter> 20% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="10">Space left: </meter> 10% 
</p> 
 
<p> 
<meter min="0" low="20" high="80" optimum="90" max="100" value="0">Space left: </meter> 0% 
</p> 

progress
meter

output

form name output
for

output

<input id="inputa" type="number"> +  
<input id="inputb" type="number"> =  
<output id="resultfld" name="result" for="inputa inputb"></output> 

output
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var inputa; 
var inputb; 
var resultfld; 
function init(){ 
     inputa = document.getElementById("inputa"); 
     inputb = document.getElementById("inputb"); 
     resultfld = document.getElementById("resultfld"); 
     inputa.oninput = updateResult; 
     inputb.oninput = updateResult; 
} 
function updateResult(){ 
     resultfld.value = Number(inputa.value)+Number(inputb.value); 
} 
window.onload = init; 

keygen

keygen keygen

keygen

� Note This highlights an all too common problem with standardizing HTML, because each browser manufacturer 
may have a vested interest in one implementation over another, leading to either multiple implementations of the 
same functionality or functionality that is not standardized because an agreement can’t be reached. This kind of 
disagreement is what led to video codecs not being standardized in the video element, which, as you’ll see in 
Chapter 5, means more than one video file needs to be supplied to be compatible with all major browsers. 
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Adding structure with fieldsets and labels 
fieldset

fieldset

<fieldset>  
     <p> 
     <select name="cheesemenu"> 
          <option>Cheddar</option>  
          <option>Stilton</option>  
          <option>Brie</option> 
     </select> 
     </p><p> 
     <button type="submit">Submit!</button>  
     </p> 
</fieldset> 

Figure 4-28. An example of the usual rendering of a fieldset 

fieldset legend

<fieldset>  
     <legend>Cheeses of the world</legend>  
     <p> 
     <select name="cheesemenu"> 
          <option>Cheddar</option>  
          <option>Stilton</option>  
          <option>Brie</option> 
     </select> 
     </p><p> 
     <button type="submit">Submit!</button>   
     </p> 
</fieldset> 
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Figure 4-29. A fieldset with a legend 

label

label

<label>Favorite cheese: <input type="text" name="ch" /></label> 

input

for

<label for="favcheese">Favorite cheese: </label> <input type="text" id="favcheese" name="ch" 
/> 

for
label for

for

� Note Remember that tables are used for arranging tabular data in rows and columns only and should not be 
used for layout; this includes using a table for the sole purpose of aesthetically laying out a form! Use CSS instead 
for this purpose. 

Putting it all together 
City Press
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Figure 4-30. The first form on the  “submit a tip” form 

form action
method
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<form action="form2.php" method="post"> 
</form> 

progress

<form action="form2.php" method="post"> 
     <p>Progress: <progress value="0" max="2">1/3</progress></p> 
</form> 

value max

value

… 
<fieldset> 
     <legend>Register New User</legend> 
     <p><label>Username: <input type="text" name="username" placeholder="enter a new username" 
     required/></label></p> 
     <p><label>Password: <input type="password" name="password" placeholder="6 digits or more" 
     pattern="^.{6,}" required/></label></p> 
</fieldset> 
… 

… 
<fieldset> 
     <legend>Personal Details</legend> 
     <p><label>Name: <input type="text" name="name" placeholder="first and last name" 
     /></label></p> 
… 

label for
for

label

… 
     <p><label for="address">Address:</label><br /> 
     <textarea id="address" name="address" cols="20" rows="5" placeholder="mailing 
     address"></textarea></p> 
     <p><label>City: <input type="text" name="city" placeholder="mailing address city" 
     /></label></p> 



CHAPTER 4 � FORM MASTERY 

… 

select

list
datalist

<form action="form2.php" method="post"> 
<datalist id="statelist"> 
     <option value="AL" /> 
     <option value="AK" /> 
     <option value="AZ" /> 
     <option value="AR" /> 
     <option value="CA" /> 
     <option value="CO" /> 
     <option value="DE" /> 
… 

… 
     <p><label>State: <input type="text" name="states" list="statelist" placeholder="two- 
     letter abbreviation" /></label></p> 
     <p><label>Zip code: <input type="text" name="name"  
     placeholder="00000 or 00000-0000" /></label></p> 
… 

… 
     <p><label>Email: <input type="email" name="name" placeholder="you@example.com" 
required/></label></p> 
… 

… 
     <p><label>Phone: <input type="tel" placeholder="000-000-0000" /></label></p> 
     <p><label>Website: <input type="url" placeholder="http://example.com" /></label></p> 
… 

min max
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… 
     <p><label>Age: <input type="number" name="age" min="0" max="150" /></label></p> 
</fieldset> 

pattern
color

… 
     <p><label>Spam check. What color is snow? (choose a color)  
     <input type="color" name="captcha" required/></label></p> 
… 
 

… 
     <button type="submit" name="tipform1">Submit</button>  
</form> 
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Figure 4-31. The second form on the City Press “submit a tip” form 

form action method
enctype multipart/form-data

progress

<form action="complete.php" method="post" enctype="multipart/form-data"> 
     <p>Progress: <progress value="1" max="2">2/3</progress></p> 
</form> 

textarea

… 
<fieldset> 
     <legend>Enter Tip Details</legend> 
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     <p><label>Date/Time of incident: <input type="datetime-local" /></label></p> 
     <p><label>Tip details: <textarea></textarea></label></p> 
     <p><label>Attach supporting file:  <input type="file" /></label></p> 
… 

… 
     <p><label>Urgency: <input type="range" name="range" id="range" min="1" max="10" /><input 
id="rvalue" placeholder="more urgent" readonly /></label> 
</fieldset> 
… 

script

… 
<script type="text/javascript"> 
     var range; 
     var rvalue; 
      
     function init(){ 
          range = document.getElementById("range"); 
          rvalue = document.getElementById("rvalue"); 
          rvalue.placeholder = "10 is most urgent"; 
          range.onchange = update;  
     }   
      
     function update(){ 
          rvalue.value = range.value; 
     } 
 
     window.onload = init; 
</script> 
… 

� Note Remember that in a production environment you would want to move your script to an external file 
because this provides a better organizational separation of your markup and script. 

checked

… 
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<fieldset> 
     <legend>Communication Preferences</legend> 
     <p><label>May we contact you about this tip? <input type="checkbox" /></label></p> 
     <fieldset> 
          <legend>Preferred contact method:</legend> 
          <p><label> Phone: <input type="radio" name="contactpref" /></label></p> 
          <p><label> Email: <input type="radio" name="contactpref" checked /></label></p> 
     </fieldset> 
</fieldset> 
… 

meter

… 
     <p><label>Staff in the office  
     <meter min="0" value="6" low="2" optimal="9" high="8" max="10" >6/10</meter> 
     </label></p> 
     <button type="submit" name="tipform2">Submit</button> 
</form> 

progress

<form> 
     <p>Progress: <progress value="2" max="2">2/2</progress></p> 
     <p>The tip was successfully received. Thank you!</p> 
</form> 

Figure 4-32. The third and final acknowledgment page 
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Form usability 
good City Press

seriously City Press
title

Don’t Make Me Think: A Common Sense Approach to Web Usability 

file

must only 

select

select multiple
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required
must 

pattern

the user 

has 

� Note An upcoming attribute that is relevant to the internationalization of your form is the dirname attribute, 
which is specified on the textarea, text input, and search input elements. Remember how form data is 
submitted as key/value pairs? This attribute creates a key that is sent to the server, which has the directionality of 
the text entered into the form control as its value. This will appear as either ltr (left to right) or rtl (right to left). 
Don’t expect this attribute to work today, though, because it has yet to be implemented by major browsers. More 
information about it and a code example is available at http://dev.w3.org/html5/spec/common-input-
element-attributes.html#attr-input-dirname.  
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http://modernizr.com http://jqueryui.com
http://code.google.com/p/webforms2/

Summary 
input
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Multimedia: Video, Audio, and 
Embedded Media 

bgsound

video audio

canvas
canvas

Where it all began: img 

img

img
img

align border hspace vspace
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img src alt src

src="http://example.com/images/pic.jpg"
src="images/pic.jpg"

img

WHEN TO USE ONE IMAGE FORMAT OVER ANOTHER 

You can follow some general rules when deciding what image format to use for particular imagery on your 
website. For photographic content, where there are lots of tones of color, JPEG is the format to choose. If 
you have areas in your images that are solid continuous blocks of color, such as in a logo or illustration, 
choose between GIF or PNG. PNG offers more flexibility than GIF and was originally created to replace GIF 
because of a licensing issue with an algorithm in the GIF format. So, in general, go with PNG. However, GIF 
has more legacy support. PNGs that contained transparency would famously show up pink in Internet 
Explorer 6; however, it may well be time to drop support for browsers this far back in browser history and 
just go with PNG. PNG generally comes in two forms: PNG-8 and PNG-24. Use PNG-8 if the color palette in 
the image is quite small (256 or fewer individual colors) and if there aren’t any gradated areas. If using 
transparency in the image, usually PNG-24 will provide a better result, because it will handle the transition 
between opaque and transparent areas of the image better. 

� Note Google recently introduced a new image format for the Web called WebP (pronounced “weppy”) that is a 
competitor to the JPEG format. It’s worth keeping your eye on, but currently browser support is too minimal 
(Google Chrome and Opera) to think about using it as your primary image format. You can find more information at 
http://code.google.com/speed/webp/. 

alt
alt

alt
“”

img
alt

alt
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not
title

Figure 5-1. Alternative text displayed by the alt attribute when an image is unavailable should reproduce 

the purpose of the image, not describe the image. A descriptive summary of the image is better provided by 

the title attribute, which appears when hovering over the image. 

width height

width height

� Note There is an issue in WebKit, the underlying layout engine of Google Chrome and Safari, which prevents 
alternative text from being displayed when an image is not found if the width and height are not large enough to fit 
all the alternative text on one line. If you do not see alternative text appearing in these browsers when an image is 
not available, the dimensions set is likely the reason. 

IS IMG OBSOLETE? WHAT ABOUT CSS? 

The img element is old—so old in fact that it predates Cascading Style Sheets (CSS). The presentation of 
content on the Web has developed a lot since the early 1990s, and compared to CSS, the img element is, 
in many respects, quite limited. Since CSS is concerned with the appearance of a page, which includes 
images, CSS offers capabilities for handling images that are often more flexible than those possible with 
the img element. Using CSS, images can be applied to the background of any element on the page 
(through the use of the background-image and related properties), and images can be tiled, offset, and 



CHAPTER 5 � MULTIMEDIA: VIDEO, AUDIO, AND EMBEDDED MEDIA 

more. The latest version of the CSS specification under development, CSS3, has added more image-
handling capabilities such as the ability to layer multiple background images over each other.3  

Additionally, the HTML5 specification specifically states that using the img element for layout purposes 
should be avoided. Examples of using images for layout include separating regions of content through the 
use of image-based backgrounds or borders or providing padding next to content on the page with the use 
of transparent images. These are tasks that are better suited to and commonly accomplished with CSS 
through the background, border, and padding properties. 

Also, from a performance point of view, it is important to remember that the img element provides a 
placeholder within the HTML page to an external resource. Since a request must be made to the web 
server for each linked resource, a request is made for the HTML page, and additional requests are needed 
for each image on the page. Using CSS, a technique known as CSS sprites, may be used to consolidate a 
number of images together in one image for the purposes of reducing server requests. The images are laid 
out side-by-side and cropped to show different images from the one source image. Because this requires 
only one request as opposed to one for each image, there is a performance improvement to be gained.  

So, why would you ever use the img element at all, when so much more flexibility can be provided by CSS? 
The answer lies in img’s alt attribute. Since this attribute is used to represent the image in textual form, it 
addresses accessibility concerns that are lost in CSS. The information in an HTML document should still be 
comprehensible even if its CSS styles are removed, so images that are critical to the presented information 
on the page, such as images or figures referred to elsewhere in the text of the document, should be 
presented in the img element. 

img ismap usemap

Image maps 

ismap img
a

<a href="process.php"><img ismap src="map.png" alt="" /></a> 

process.php?54,77
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img map
map name
usemap

map
area 

<img src="banner.png" alt="" width="300" height="272" usemap="#bannermap" /> 
<map name="bannermap">  
           <area shape="circle" coords="52,76,39" href="/about.html" alt="About" />• 
           <area shape="rect" coords="120,56,187,102" href="/contact.html" alt="Contact" />  
           <area shape="poly" coords="265,148,221,99,221,42,266,24" href="/portfolio.html" 
           alt="Portfolio" /> 
           <area shape="default" href="/index.html" alt="Homepage" />  
</map>  

area shape
coords shape

circle rect poly default
default

href 
nohref

href

� Note Why would you ever have an area in an image map that does not link anywhere? The reason may be to 
provide a tooltip over an image, but without the need to link anywhere. For example, consider a map of the 50 
states of the U.S. If an image map was created that had an area defined for each state and had its title attribute 
set to the corresponding state name it was over—but the href attribute was not set—it would create a map of the 
United States that would show the state name the user was over when they hovered over the map, but the user 
would not link anywhere if they clicked. Additionally, creating an area without an href attribute allows areas to be 
“punched” out of other areas, so for example, a clickable donut shape could be defined by creating two 
overlapping circle areas, with only the larger circle having its href attribute set. 

shape



CHAPTER 5 � MULTIMEDIA: VIDEO, AUDIO, AND EMBEDDED MEDIA 

coords
poly

Figure 5-2. A complex image map area being drawn using Adobe Dreamweaver 

area
a href target

rel media hreflang type a
alt

Embedding other media 

embed object object
embed

img

img

embed img
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img embed

embed

embed

embed

embed
embed

width
height src type

width height
src

loop

<embed src="game.swf" loop="true" /> 

loop embed

type
src

.swf

type

<embed src="game.swf" type="application/x-shockwave-flash" loop="true" /> 

embed
img alt

noembed
embed noembed

embed
object

embed img object
img object embed

F
embed
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embed object
data type name width height usemap

form typemustmatch
object embed

object
object data src img embed

type
embed data

type
typemustmatch

object

typemustmatch
type

object object

form object
input textarea

form
object object

textarea

object

embed
object

object
param object

param
name value object name

value embed
embed loop

object param

<object data="game.swf" type="application/x-shockwave-flash"> 
          <param name="loop" value="true" /> 
</object> 
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embed
name value param

param

object
object

object

<object data="video.mpg" type="application/mpeg">  
          <object data="picture.jpg" type="image/jpg"> 
                    Some descriptive text, and <a href="video.mpg">a download link</a>.  
          </object> 
</object> 

alt

video

� Note Although object can theoretically be used to embed many types of media, the reality is that many new 
elements added in HTML5, as well as existing elements, have usurped object on several fronts. video and audio 
should be used in place of object for embedding those types of media, and img has long been the ubiquitous 
answer to embedded images, despite object’s attempt to supersede it. Also, iframe (discussed in the next 
section) is a better alternative for nesting one web page inside another. The applet element for Java applets, 
however, is obsolete in HTML5, and for this type of content object should be used instead. It should also be used 
for plug-in-based media such as Adobe Flash content. 

Embedding HTML: iframe 

frame frameset
iframe inline frame
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iframe
src object

iframe

iframe

<iframe src="embed.html" width="300" height="150"> 
          <a href="embed.html">View embedded web page.</a> 
</iframe> 

iframe
embed.html

width height

Figure 5-3. Appearance of an inline frame with scrollbars 

iframe
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Figure 5-4. Example of using an inline frame to embed an existing text-heavy document in a small area 

… 
<p> 
          <label>Agree to Terms and Conditions <input type="checkbox" title="Agree to Terms 
          and Conditions" /></label> 
</p> 
<iframe src="tnc.html" width="500" height="100"> 
          <a href="tnc.html" target="_blank">View Terms and Conditions</a> 
</iframe> 
… 

iframe
frameborder marginheight

marginwidth scrolling longdesc

sandboxed

srcdoc seamless
sandbox

� Note You may find that the new iframe attributes don’t work in your preferred web browser, because they 
have yet to gain much support among major browsers. As of this writing, sandbox is the only one of the three new 
attributes to have support (in Safari and Google Chrome). We hope further support will be quick to arrive, but as 
with any new feature in HTML5, keep an eye out for changes to these attributes as the HTML5 specification is 
refined further in the months and years to come. 
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srcdoc
src

<iframe srcdoc="<p>This text is in an inline frame</p>"><p>This is regular text</p></iframe> 

srcdoc
src srcdoc src src

srcdoc

seamless

iframe
sandbox

iframe

Restricted local access

No form submission

No JavaScript

No external link targets

target="_parent"

No plug-ins

sandbox iframe

<iframe src="external.html" sandbox><!-- Fallback content --></iframe> 

sandbox

<iframe src="external.html" sandbox="allow-forms allow-top-navigation"> 
    <!-- Fallback content --> 
</iframe> 
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Table 5-1. The sandbox attributes  

Sandbox attribute value Description 

allow-same-origin 

allow-scripts 

allow-forms 

allow-top-navigation 

� Note Notice that there is not a keyword to override disabling plug-ins. The reason for this is a plug-in could be 
built that circumvented some of the other restrictions, presenting a vulnerability to any selective restrictions in 
place. Therefore, plug-ins are always disabled as long as the sandbox attribute is present. 

iframe name

target

<iframe name="terms" src="tnc.html"> 
          <a href="tnc.html" target="_blank">View Terms and Conditions</a> 
</iframe> 
<a href="page2.html" target="terms">Next page</a> 

page2.html

Video 
video
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video
object

object

video

� Note The video element has quite good support across major video browsers, but if you want to provide 
support for older browsers, consider a solution such as that found at http://html5media.info, which provides 
JavaScript code that emulates the video (and audio) element’s functionality for older browsers. 

codec and

container
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Table 5-2. Major video formats used in HTML5 video 

Container  
format 

Video codec Audio 
 codec 

In
te

rn
et

  
Ex

pl
or

er
 9 

Fi
re

fo
x 5

 

Go
og

le 
Ch

ro
m

e 1
3 

Sa
fa

ri 
5 

Op
er

a 1
1 

WebM � � �

OGG 
� � �

MPEG-4 
� � �

src img width height
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<video src="trailer.webm" width="320" height="240"></video> 

video
source source

src type media src
video type

codecs
and

source type

<video width="320" height="240"> 
         <source src="trailer.webm" type='video/webm; codecs="vp8, vorbis"' /> 
</video> 

codecs

type

Table 5-3. WebM, Ogg and MPEG-4 codec parameters for the video type attribute 

Video format MIME types 

WebM video/webm; codecs="vp8, vorbis" 

Ogg video/ogg; codecs="theora, vorbis" 

MPEG-4 (baseline) – mobile delivery video/mp4; codecs="avc1.42E01E, mp4a.40.2" 

MPEG-4 (main) – standard-definition video 
broadcast 

video/mp4; codecs="avc1.4D401E, mp4a.40.2" 

MPEG-4 (high) – high-definition video 
broadcast 

video/mp4; codecs="avc1.64001E, mp4a.40.2" 

type
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� Note The WHATWG publishes a wiki with a helpful summary of the MIME types needed for the type attribute; it 
can be found at http://wiki.whatwg.org/wiki/Video_type_parameters. 

media

type

a

video

<video width="320" height="240"> 
         <source src="trailer.webm" type='video/webm; codecs="vp8, vorbis"' /> 
         <source src="trailer.mp4" type='video/mp4; codecs="avc1.4D401E, mp4a.40.2"' /> 
         <source src="trailer.ogv" type='video/ogg; codecs="theora, vorbis"' /> 
</video> 

� Note There was a bug in iOS 3.x that caused the browser to stop at the first video source instead of moving on 
down the list. This has been patched, but if it is critical to support older iOS devices, move the MPEG-4 video to 
the top of the source list.  

video object

<video width="320" height="240"> 
         <source src="trailer.webm" type='video/webm; codecs="vp8, vorbis"' /> 
         <source src="trailer.mp4" type='video/mp4; codecs="avc1.4D401E, mp4a.40.2"' /> 
         <source src="trailer.ogv" type='video/ogg; codecs="theora, vorbis"' /> 
         <object type="application/x-shockwave-flash" data="videoplayer.swf" width="320" 
         height="240"> 
         </object> 
</video> 
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� Note I’ve simplified the Flash embed code shown here for brevity; in practice this would likely be more verbose, 
definitely so if you use the HTML wrapper generated by the Adobe Flash IDE, which contains additional parameters 
and formatting to handle idiosyncrasies across different browsers. Specifically, Internet Explorer is notorious for 
not handling the data attribute like other browsers and instead requires that the SWF be defined in a nested param 
element, like so: <param name="movie" value="videoplayer.swf" />. 

not

� Note For a great Flash video player, check out the one provided by the Open Source Media Framework. It can 
even be configured directly in the browser: www.osmf.org/configurator/fmp/.  

object video
object object

<video width="320" height="240"> 
         <source src="trailer.webm" type='video/webm; codecs="vp8, vorbis"' /> 
         <source src="trailer.mp4" type='video/mp4; codecs="avc1.4D401E, mp4a.40.2"' /> 
         <source src="trailer.ogv" type='video/ogg; codecs="theora, vorbis"' /> 
         <object type="application/x-shockwave-flash" data="videoplayer.swf" width=“320” 
         height="240"> 
         <img src="poster.jpg" width="320" height="240"  
         alt="" title="Movie trailer" /> 
                   <p><strong>Movie trailer.</strong><br />  
                   Download video files as: <a href="trailer.webm">WebM</a>,  
                   <a href="trailer.mp4">MPEG-4</a>, or <a href="trailer.ogv">Ogg</a>. 
                   </p> 
         </object> 
</video> 

video
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Figure 5-5. Fallback content for browsers that don’t support the video element might include such things 

as an image, text, and links to download the video. 

video

Adding video controls 
controls video

Voila
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Figure 5-6. Appearance of the video element controls in different browsers: (L to R) Google Chrome, Safari, 

Firefox, Opera 

Autoplaying and looping video 

autoplay

video loop

Preloading video data 
preload

none metadata auto
"" auto

autoplay

preload
preload
none

metadata
auto
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Adding a poster image 
poster

<video width="320" height="240" controls poster="trailer-poster.jpg"> … 

trailer-poster.jpg

� Note In a production environment, you would want to place images in their own directory to keep your website 
files organized. 

Figure 5-7. A poster image for the flying bird video shown in Figure 5-6 
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Muting a video 
muted

Setting cross-origin policy 
crossorigin

anonymous use-credentials anonymous
www.w3.org/TR/cors/

http://enable-cors.org/

Media groups 
mediagroup

mediagroup

video

mediagroup

� Note Silvia Pfeiffer, author of The Definitive Guide to HTML5 Video (Apress), has a great summary of how this 
attribute might be used on her blog at this address: http://blog.gingertech.net/2011/05/01/html5-multi-
track-audio-or-video/. 
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Audio 

audio
video

src preload autoplay loop
muted controls crossorigin mediagroup video audio source

audio

<audio controls> 
         <source src="report.oga" type='audio/ogg; codecs="vorbis"' /> 
         <source src="report.m4a" type='audio/mp4; codecs="mp4a.40.2"' /> 
         <p>Audio not supported. Download audio files as:  
         <a href="report.oga">Ogg</a>, <a href="report.m4v">ACC</a>p> 
</audio> 

� Note If the controls attribute is left off, nothing is shown by default! 

Figure 5-8. Appearance of the audio element in Google Chrome 

.oga .ogg

.m4a .mp4
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www.vialicensing.com/licensing/aac-
fees.aspx

� Note The WAV audio format can also be used and is sometimes included in the list of fallback content. WAV is 
an uncompressed audio format, which means the files are relatively large compared to Ogg Vorbis and ACC. MP3 
may also be used but MP3 has stricter licensing issues surrounding it than ACC, so it is best avoided in favor of 
ACC. Both WAV and MP3 are not supported universally across all major browsers either, so there is nothing to gain 
from their use on that front. 

Captions track 
track

video audio

track
video audio
kind src label srclang default

� Note If you want to provide closed captioning in your video today, check out the Captionator project 
(https://github.com/cgiffard/Captionator). This project uses JavaScript to emulate functionality of the 
track element so that it can be used while the web browsers catch up with its implementation. 

kind
subtitles src

.vtt



CHAPTER 5 � MULTIMEDIA: VIDEO, AUDIO, AND EMBEDDED MEDIA 

Table 5-4. The different kinds of timed text tracks 

Timed text kind Description 

subtitles 

captions 

descriptions 

chapters 

metadata 

label

default

srclang

<video width="320" height="240"> 
         <source src="trailer.webm" type='video/webm; codecs="vp8, vorbis"' /> 
         <source src="trailer.mp4" type='video/mp4; codecs="avc1.4D401E, mp4a.40.2"' /> 
           
          <track kind="captions" label="English Captions" srclang="en"  
          src="trailer_cc_en.vtt" default /> 
          <track kind="subtitles" label="English Subtitles" srclang="en"  
          src="trailer_st_en.vtt" /> 
          <track kind="subtitles" label="German Subtitles" srclang="de"  
          src="trailer_st_de.vtt" />  
          <track kind="subtitles" label="French Subtitles" srclang="fr"  
          src="trailer_st_fr.vtt" /> 
</video> 

� Note There is a proposal under discussion to allow the track element to include the source element so timed 
text could be provided in various formats. This would work as a fallback mechanism for the browsers in the same 
way it works for video and audio media. 
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Encoding audio and video 

HandBrake .mp4
http://handbrake.fr

Firefogg
http://firefogg.org

FFmpeg

http://ffmpeg.org

Miro video converter

www.mirovideoconverter.com/

VLC

http://videolan.org/vlc/

Adobe Media Encoder  

Last but not least 
canvas

width height

<canvas width="600" height="300"> 
          <p>The canvas element is not supported!</p> 
</canvas> 

canvas

canvas object
embed canvas
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Summary 

object

object iframe
video audio canvas track
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CSS3 

The present state: CSS2.1 

Table 6-1. W3C maturity levels 

Maturity level of specification Description 
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revision

track

CSS3 modules 

www.w3.org/Style/CSS/current-
work

Table 6-2. A selection of W3C CSS3 modules 

Module Description 

@font-face
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Using CSS 

link link
head

rel

<!DOCTYPE html> 
<html> 
          <head> 
                    <meta charset="utf-8" /> 
                    <title>HTML5 and CSS together</title> 
                    <link rel="stylesheet" href="css/main.css" type="text/css" /> 
          </head> 
          <body> 
                    <p>CSS rules!</p> 
          </body> 
</html>

� Note As noted in Chapter 2, you can omit the type attribute when linking to a style sheet, as that is what the 
linked document will be presumed to be by default. 
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title link

Persistent

Preferred

Alternative

do not title do

… 
<head> 
     <meta charset="utf-8" /> 
     <title>HTML5 and CSS together</title> 
                     
     <link rel="stylesheet" href="css/main.css" type="text/css" /> 
     <link rel="stylesheet" href="css/colors-generic.css" type="text/css" title="Generic color 
styles" /> 
     <link rel="alternative stylesheet" href="css/colors-protanopia.css" type="text/css" 
title="Protanopia adjusted color styles" /> 
     <link rel="alternative stylesheet" href="css/colors-deuteranopia.css" type="text/css" 
title="Deuteranopia adjusted color styles" /> 
 
</head> 
…

main.css
colors-generic.css

colors-protanopia.css colors-deuteranopia.css
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Figure 6-1. In Firefox, preferred and alternative style sheets can be selected under the View menu. 

meta http-equiv="Default-Style"
content

… 
<head> 
     <meta charset="utf-8" /> 
     <meta http-equiv="Default-Style" content="Blue Theme" /> 
     <title>HTML5 and CSS together</title> 
                     
     <link rel="stylesheet" href="css/red.css"  
     type="text/css" title="Red Theme" /> 
     <link rel="alternative stylesheet" href="css/green.css"  
     type="text/css" title="Green Theme" /> 
     <link rel="alternative stylesheet" href="css/blue.css"  
     type="text/css" title="Blue Theme" /> 
 
</head> 
… 

meta

style rule
selector

declarations
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Figure 6-2. The terminology and syntax of a CSS style rule 

p p

A CAVEAT: BROWSER CSS3 PROPERTY PREFIXES 

As with HTML5, the majority of the CSS3 module specifications are in draft status and being actively 
refined, which means not all features are implemented across all browsers. And since the specifications 
are in flux, web browser manufacturers are rightly wary of  implementing a particular CSS property in a 
specification if it could change drastically the next week. The compromise that has been made is to use a 
convention of prefixes specific to a particular browser that labels a property as a “work in progress.” If a 
web developer sees the prefix, they know that “Ahh, this property could change in the future.” Once the 
property is standardized, the web browsers implement the actual property listed in the specification, and 
web developers can stop using the prefixed version. The CSS property prefixes for major browsers are as 
follows: 

-webkit-

-moz-

-o-

-ms-

For example, there is a CSS property called transform that can be used to, for example, rotate a piece of 
content, among other effects. The problem is this property is part of a module specification that is in 
Working Draft status, so the following properties are available to the web developer: 

-webkit-transform 
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-moz-transform 

-o-transform 

-ms-transform 

When creating a CSS style rule, the web developer would repeat the property with each browser prefix, 
ending at the end of the list with the actual property as defined in the relevant specification:  

     -webkit-transform: rotate(45deg); 

        -moz-transform: rotate(45deg); 

          -o-transform: rotate(45deg); 

             transform: rotate(45deg); 

The prefixed versions of the property could then be removed over time as the property is standardized and 
web browser vendors become compliant with the final specification.  

� Note If you encounter a CSS property in this chapter that does not work in a browser you test it in, try adding 
the appropriate browser prefix and see whether that is the issue. 

p
article em li blockquote

id
class

simple selectors
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Table 6-3. Common simple selectors available in CSS 

� NEW 
 in CSS3 Selector Description Example CSS Matching HTML 

* Universal selector * { } <p></p> 

E Type selector article { } <article></article> 

#V ID selector
id

#logo { } <h1 id="logo"></h1> 

.V Class selector

class

.critical { } <strong class="critical"> 

</strong> 

#company-name { font-weight:bold; } 

id
company-name

<h1 id="company-name">The City Press</h1> 

class
class

alert

.alert { border:1px solid red; padding:5px; display:inline-block; } 

� Note You might not be familiar with the code display:inline-block  It has to do will how the styled element 
is laid out on the page. Exactly what that means will be explained later in the “CSS Box Model” section of this 
chapter. 

<p class="alert">Warning!</p> 
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.alert .critical

<p class="alert"> 
          <span class="critical">Warning!</span> do not feed the kittens, they are  
          <span class="alert critical">dangerous</span> 
</p> 

.critical { text-transform:uppercase; color:red; } 

Figure 6-3. Class style rules can be “doubled up” on each other by setting more than one styled class 

attribute value on an element. 

Combining selectors  

selector list

h1,h2,h3,h4,h5,h6 { color:red; } 

compound selectors

<span class="alert critical">dangerous</span> 

… 
span.alert { } 
span.critical { } 
span.alert.critical { } 
… 

span

span



CHAPTER 6 � CSS3 

universal selector

.critical { color:red; }     /* match all elements for class 'critical' */ 
*.critical { color:red; }    /* match all elements for class 'critical' */ 
p.critical { color:red; }    /* match paragraph elements for class 'critical' */ 

� Note You are likely familiar with this, but if CSS is not something you spend much time with perhaps you don’t 
recognize the purpose of the /* text */ part in the preceding code; that is how you would write a comment in 
CSS that is ignored by the web browser. 

p.critical…

em.alert.critical.item { } 

<em class="alert critical item">Rocket fuel</em> 

� Note More than two kinds of selectors can be combined; for example, em.alert.critical#item is a valid 
compound selector, but in practice this is unnecessarily verbose because there should be only one element with 
the ID of item on the page, so the inclusion of the class selectors (or even the type selector) would not be 
necessary. 

Combinators and complex selectors 
combinators
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Table 6-4. List of combinators in CSS3 

� NEW  
in CSS3 Selector Description Example CSS Matching HTML 

E F Descendant 
combinator

div p { } <div> 

     <div> 

          <p>selected</p> 

     </div> 

</div> 

E > F Child combinator div > p { } <div> 

     <p> 

          selected 

     </p> 

</div> 

E + F Adjacent sibling 
combinator

strong+em { } <strong></strong> 

<em>selected</em> 

�

E ~ F General sibling 
combinator

strong~em { } <strong></strong> 

<p></p> 

<em>selected</em> 

 
Complex selectors

<body> 
          <header> 
                   <h1>Page header</h1> 
                   <h2>Subtitle</h2> 
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          </header> 
           <section class="guest"> 
                   <h1>Guest content</h1> 
                   <div> 
                            <article> 
                                <h1>Guest article</h1> 
                                <footer>Article author</footer> 
                            </article> 
                   </div> 
                   <footer>Section footer</footer> 
          </section> 
          <footer>Page footer</footer> 
</body> 

header + section.guest article > footer { border:1px solid red; } 

guest

+ ~
guest

� Note Although it is possible to create long chains of selectors and combinators, you will want to aim to create 
as concise selectors as possible. Unnecessarily complex selectors can become difficult to comprehend and hard to 
maintain against changes in the HTML. However, it is important to know that creating such complex selectors is 
possible, for when you do need them! 

Attribute selectors

Pseudoclasses

Pseudoelements
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Attribute selectors 

Table 6-5. Attribute selectors in CSS 

� NEW 
 in CSS3 Selector Description Example CSS Matching HTML 

[A] img[alt] { } <img src="" alt="Dog" /> 

[A="V"] img[alt="Car"] { } <img src="" alt="Car" /> 

[A~="V"] p[accesskey~="q"] 
{ } 

<p accesskey="s q"></p> 

�
[A^="V"] a[type^="text"] { 

} 
<a href="link.html" 
type="text/html">Link</a> 

�
[A$="V"] a[type$="css"] { } <a href="link.css" 

type="text/css">Link 
Styles</a> 

�
[A*="V"] img[alt*="man"] { 

} 
<img src="" alt="Germany" 
/> 

E[A|="V"] p[lang|="en"] { } <p lang="en-GB-oed"></p> 

[A^="V"] [A$="V"]
[A*="V"]
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a href rel
href

a[href*="anselmbradford.com"][rel="prefetch"] { color:orange; } 

rel prefetch

<a href="http://blog.anselmbradford.com" rel="prefetch">Anselm’s blog</a> 

a img object
input

input[type="password"] { border:1px solid red; } 

Styling links and fragment identifier targets  
location pseudoclass 

selectors 
:link :visited

:target



CHAPTER 6 � CSS3 

Table 6-6. Location pseudoclass selectors 

� NEW  
in CSS3 Selector Description Example CSS Matching HTML 

:link a:link { } <a href="a.html">Link</a> 

:visited a:visited { } <a href="a.html">Link</a> 

�

:target p:target { } 
 
<a href="#target"> 
     <p id="target"> 
           selected 
     </p> 
</a> 
 

<a href="newpage.html#parttwo">link</a> 

#parttwo id partwo
 

<h3 id="parttwo">Part Two</h3>

:target

:target
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:link :visited :hover :active

Table 6-7. User interaction pseudoclass selectors 

� NEW 
 in CSS3 Selector Description Example CSS Matching HTML 

:hover a:hover { } <a href="a.html">Link</a> 

:active a:active { } <a href="a.html">Link</a> 

<ul> 
          <li>Milk</li> 
          <li>Eggs</li> 
          <li>Carrots</li> 
          <li>Butter</li> 
          <li>Almonds</li> 
          <li>Flour</li> 
</ul> 

:hover

li:hover { background-color:#ccc; } 

Figure 6-4. The :hover selector allows a style to be applied only when the mouse cursor is over an element. 

:active
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:indeterminate

� Note The WC3’s CSS working group published a document on August 12, 2011, that indicates the next iteration 
of CSS will have all the selectors in this chapter specified in the same module, named Selectors Level 4.  
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Table 6-8. User interface states pseudoclass selectors 

�

NEW 
 in  

CSS3 Selector Description Example CSS Matching HTML 

:focus input:focus { } <input />2 

:enabled input:enabled { } <input /> 

:disabled input:disabled { } <input disabled /> 

�
:required input:required { } <input required /> 

�
:optional input:optional { } <input /> 

�
:read-only input:read-only { } <input readonly /> 

�
:read-write input:read-write { 

} 
<input /> 

�
:valid input:valid { } <input /> 

�
:invalid input:invalid { } <input type="email" />3 

�
:checked input:checked { } <input type="checkbox" 

checked /> 

�
:indeterminate input:indeterminate 

{ } 
<input type="checkbox" 
/>4 



CHAPTER 6 � CSS3 

�

:default input:default { } <input type="radio" 
name="rg" /> 

<input type="radio" 
name="rg" checked /> 

�

:in-range input:in-range { } 
<input type="number" 
min="1" max="10" 
value="10" /> 

 

�

:out-of-range input:out-of-range 
{ } 

<input type="number" 
min="1" max="10" 
value="11" /> 

 

:focus
:focus

input:focus { 
          border:5px solid black; 
} 

Figure 6-5. The :focus selector applied to a text field allows styles to be attached when the user selects the 

field to start typing. 
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:enabled :disabled disabled :enabled
does not disabled

:disabled does disabled
:required :optional :enabled :disabled

required
:read-only :read-write readonly

type="file" input
:read-only readonly

:valid :invalid :required :optional
required :valid

required pattern
:invalid

:checked :indeterminate
:checked :indeterminate

indeterminate

<input id="undecided" type="checkbox" /> 

id

function setState() { 
          var check = document.getElementById("undecided"); 
          check.indeterminate = true; 
} 
window.onload = setState; 

:indeterminate

Figure 6-6. A check box in the indeterminate state 

� Note You may find the styles you can apply to check boxes are pretty boring. Safari, Chrome, and Firefox don’t 
support adding borders and background to the check boxes. To see whether your styles are being applied, try 
setting the height, like height:100px;. Any content around the check box should get pushed out of the way. 

default:
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:in-range :out-of-range

min max
:in-range

:out-of-range

:out-of-range

tree-structural pseudoclass

Table 6-9. Tree-structural pseudoclass selectors 

� NEW  
in CSS3 Selector Description Example CSS Matching HTML 

�

:root 

html

html:root { } <html> 

     <title></title> 

</html> 

�

:nth-
child(N) 

li:nth-child(3) { 
} 

<ul> 

     <li></li> 

     <li></li> 

     <li>selected</li> 

</ul> 

�

:nth-last-
child(N) 

li:nth-last-
child(3) { } 

<ul> 

     <li>selected</li> 

     <li></li> 

     <li></li> 

</ul> 

�

:nth-of-
type(N) 

p:nth-of-type(2) { 
} 

<p></p> 

<p>selected</p> 

<p></p> 

� :nth-last- p:nth-last-of-type <p></p> 
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of-type(N) (1) { } <p></p> 

<p>selected</p> 

:first-
child 

li:first-child { } <ul> 

     <li>selected</li> 

     <li></li> 

     <li></li> 

</ul> 

�

:last-child li:last-child { } <ul> 

     <li></li> 

     <li></li> 

     <li>selected</li> 

</ul> 

�

:first-of-
type 

p:first-of-type { 
} 

<p>selected</p> 

<p></p> 

<p></p> 

�

:last-of-
type 

p:last-of-type { } <p></p> 

<p></p> 

<p>selected</p> 

�

:only-child li:only-child { } <ul> 

     <li>selected</li> 

</ul> 

�

:only-of-
type 

footer:only-of-
type { } 

<header></header> 

<article></article> 

<footer>selected</footer> 

�
:empty p:empty { } <p></p> 

even odd
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<ul> 
    <li>Row 1</li> 
    <li>Row 2</li> 
    <li>Row 3</li> 
    <li>Row 4</li> 
    <li>Row 5</li> 
    <li>Row 6</li> 
</ul> 

li:nth-child(odd) { background-color:#ccc; }  

odd even

li:nth-child(even) { background-color:#ccc; }  

Figure 6-7. Zebra striping on even and odd numbered rows in a list being styled using :nth-child(even) 

and :nth-child(odd) selectors 

nth-
even odd an+b n 

a n b
3n+1 n

li:nth-child(3n+1) { background-color:#cccccc; } 

Figure 6-8. Results of the selector :nth-child(3n+1) on an unordered list 



CHAPTER 6 � CSS3 

nth- :nth-child(2)
:nth-child(3)

:nth-of-type(N)

<body> 
          <header></header> 
          <article><h1>Article 1</h1></article> 
          <article><h1>Article 2</h1></article> 
          <article><h1>Article 3</h1></article> 
          <footer></footer> 
</body> 

body :nth-of-type(N)
header footer

article:nth-of-type(1){ background-color:#f00; }; 

� Note If it was just the first item of a particular type that was being selected and that behavior was not going to 
change, the new :first-of-type selector could be used instead. However, the nth-of-type selectors can use the 
an+b formula to pick out more than one element. 

Table 6-10. Pseudoelement selectors 

� NEW 
 in CSS3 Selector Description Example CSS Matching HTML 

::first-
line 

p::first-line { } <p>selected  

<br />not selected</p> 

::first- p::first-letter { <p>Selected</p> 
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letter } 

::before p::before { } <p>After the content</p> 

::after p::after { } <p>Before the content</p> 

::first-line ::first-letter

Figure 6-9. The ::first-letter and ::first-line selectors applying styles to a paragraph to create a 

“drop cap” first letter and bold first line 

p

p::first-line { 
          font-weight:bold; 
} 
p::first-letter { 
          margin-top:-0.2em; 
          float:left; 
          font-size:4em; 
          margin-right:0.1em; 
} 

::before ::after

content
url() attr()

url()
url("images/pic.jpg") attr()
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<a href="presentation.pdf" type="application/pdf">Download the presentation</a> 

type
application/pdf

a[type*="pdf"]::before 
{ 
          content: url(doc.png); 
          margin-right:5px; 
} 
   
a[type*="pdf"]::after 
{ 
          content: " (" attr(type) ")"; 
} 

content
type

Figure 6-10. The ::before and ::after selectors inserting an icon and file type information around a link 

WHAT MAKES A PSEUDOELEMENT? 

CSS level 1 (CSS1) defined a selector, :first-letter, which has become ::first-letter in CSS3. As 
you see in Table 6-10, a handful of selectors use the :: prefix, which is syntax that is new in CSS3. This 
syntax is used to mark these elements as being part of the pseudoelements group of selectors. The prefix 
is for distinguishing them from other types of selectors. Pseudoelements are unique among the selectors in 
that they access information that is not specifically marked up by an element in the HTML of the 
document. For example, looking at the HTML for a paragraph of text, there isn’t part that is defined as 
being the first line of text; instead, the first line is determined by how the content gets laid out in the 
browser. The ::first-line selector can pick out this part of the HTML, however. From its standpoint, the 
first line of textual content in an element is inside an ethereal element that it can style (which is why it’s 
called a pseudoelement). The same situation arises when using ::first-letter. It is readily apparent to 
you which character in a paragraph is the first letter, but that isn’t explicitly marked up in the HTML, so the 
::first-letter selector is used to pick the first letter out from the rest of the content as if it were 
enclosed in an element.  

The ::before and ::after pseudoelement selectors can be used to insert content before or after 
(respectively) the existing content within an element (note that it works only with elements that can hold 
content. It won’t work with self-closing elements, such as img). Therefore, they are part of this group 
because they are referring to points in the HTML that are empty. Like the first letter, there is not explicit 
markup in the HTML that designates the spot between the end of the starting tag and the beginning of the 
content, or the end of the content and the beginning of the end tag. 
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Table 6-11. Poorly supported pseudoelement selectors 

Selector Description 

::outside 

::alternate 

::marker 

::line-marker ::marker

� Note There is a pseudoelement selector named ::selection that allows styles to be applied to text that has 
been selected by the user. It was originally included in the CSS3 Selectors module, but apparently this behavior 
was too radical for the W3C, and it has since been removed. However, you will find it has strong browser support. 
For example, try adding the style rule ::selection { color:#0f0; } to your page and select some text. It will 
turn it green!

:lang(L)
lang

CSS Lists and Counters 
Module Level 3
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Table 6-12. Miscellaneous selectors 

� NEW  
in CSS3 Selector Description Example CSS Matching HTML 

:lang(L) Language pseudo-class p:lang(fr) { } <p lang="fr"></p> 

�

:not(S) Negation pseudo-class p:not(#important) <p id="other"></p> 

:not(S) do 
not

href nofollow
noreferrer rel

a[rel^="no"]:not([href*="anselmbradford.com"]) { color:red; } 

rel
href

:not() rel

<a href="http://anselmbradford.com" rel="noreferrer"> Anselm’s website </a> 
<a href="http://example.com/contact.html" rel="noreferrer"> Example.com contact </a> 
<a href="http://example.com/links.html" rel="nofollow"> Example.com links </a> 
<a href="http://example.com" rel="bookmark"> Example.com homepage </a> 

:only-child { color:blue;  }   /* match any element that is the only element contained in its 
parent element */ 
::first-letter { font-size:2em; }      /* match the first letter of all elements’ content */ 

#item {}
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� Note Some professional CSS developers advocate using class selectors in favor of ID selectors. The reason for 
this essentially boils down to flexibility. ID selectors can be used on only one element on the page, ever. Class 
selectors can be applied to one element by choice, effectively making them equivalent to ID selectors. However, 
they can be applied to multiple elements as well, which is an added benefit, if down the road you realize that a 
particular style rule needs to be applied more than once.

specificity

article section#one ul li.item::first-letter { color:blue;  }

ul.toc li::first-letter { color:blue;  }

em strong article  aside

block-level line-level inline-level

p em

::first-line

em
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Figure 6-11. A block-level box showing padding, border, margin, width, and height, as well as the 

positioning properties around an HTML element 

block-level box

inline-level box span q em

width height
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Figure 6-12. Block-level and Inline-level boxes. Note that an inline-level box that extends across two lines 

will wrap around by default. 

block-level

<div class="box"> 
  <p class="box"> 
    This is the first paragraph in this page of content, it has a border drawn around it to    
    show that it is a block-level element.  
  </p> 
 
  <p> 
    This is a second paragraph, it is a block-level element as well, but does not have a  
    bordered style added. Instead, some of the <span class="box">inline-level</span> boxes are  
    shown with borders added. <span class="box">Inline-level boxes may wrap</span> around more  
    than one line if the layout requires them to. 
  </p>  
</div> 

.box { 
          border:2px solid black;  
          padding:10px; 
} 

Setting box type 
display

display:block
display:inline

a
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<a href="#">Link</a> 
<a href="#" class="block">Link</a> 

a { 
           width:200px;             /* set the width */ 
           height:60px;             /* set the height */ 
           border:1px solid #000;   /* set a black border */ 
           background-color:#ccc;   /* set a gray background */ 
           padding:10px;            /* set 10 pixels of padding */ 
           text-decoration:none;    /* remove the underline */ 
           text-align:center;       /* center align the text */ 
           margin-top:20px;         /* add margin to the top */ 
} 

Figure 6-13. Two inline-level elements will line up side by side by default. 

a.block { 
           display:block;           /* treat as block-level element */ 
} 

Figure 6-14. Inline-level and block-level boxes. The block-level box moves to its own line. 

display:inline-block
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Figure 6-15. Inline-level box and block-level box being treated as an inline-level box for layout purposes 

block inline inline-block

Setting box position 
position

inherit

static left top
right bottom

relative
left top right

bottom

absolute

position static

fixed

Setting box layering 

z-index

position relative
absolute fixed
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z-index

Backgrounds and borders 

background--color

transparent

background-image
url("path/to/bgimage.png") path/to/bgimage.png

http://
url("../images/pic.jpg")

../ images

� Note The quotes around the image’s file path are optional if there are no spaces in the filename or file path. If 
there are spaces, however, quotes around the file path are required. 

background-repeat
repeat no-repeat repeat-x repeat-y

space round

space round
space

round
round
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� Note The space and round values of the background-repeat property currently have limited browser support. 
As of the time of writing, Opera is the only major browser that supports them both. This is a good point to mention 
that Modernizr (http://modernizr.com), the HTML5 detection library mentioned in Chapter 1, also has detection 
capabilities for CSS3! 

background-attachment
fixed

scroll local

� Note For a demonstration of the different values of background-attachment, visit 
http://people.opera.com/pepelsbey/experiments/bga. 

background-position

/* background image is offset 10 pixels left and 25 pixels down */  
background-position: -10px 25px; 

background-clip background-origin
background-clip

background-origin

border-box

padding-box

content-box
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Figure 6-16. The placement meaning of the three values available values for the background-clip and 

background-origin properties. 

<div class="box"></div> 
<div class="box no-clip"></div> 

   
.box { 
       width:200px;                                   /* set the width to 200 pixels */ 
       height:200px;                                  /* set the height to 200 pixels */ 
       padding:20px;                                  /* set the padding to 20 pixels */ 
       margin:10px;                                   /* set the margin to 10 pixels */ 
       border:10px solid hsla(0 , 0% , 0% , 0.5 );    /*set a semi-transparent black border */ 
       background-color: #ccc;                        /* set a gray background color */ 
       background-image: url(logo.png);               /* attach an image */ 
       background-repeat:space;                       /* repeat image in available space */ 
       background-origin:content-box;                 /* set image origin to content edge */ 
       background-clip:content-box;                   /* clip image at content edge */ 
} 
 
.no-clip { 
       background-clip:border-box;                    /* clip image at border edge */ 
} 
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Figure 6-17. Two treatments of a background using the new background-clip and background-origin 

properties as well as the space value in the background-repeat property 

background-size

auto
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/* Set width to 100% of the available area and height to 50% of the image height */ 
background-size:100% 50%;    
/* Set width to 100% and maintain the aspect ratio of the image */  
background-size:100% auto;    
/* Set the width 50% and the height to auto */  
background-size:50%;              

� Note The first setting in the previous code will distort the image. 

background-size contain cover contain

cover

Figure 6-18. The contain (L) and cover (R) values set on the background-size property. Notice the 

accentuated pixelation that occurred when the image was scaled up. 

background-image: url(logo.png) , url(star.png); 

Figure 6-19. Two separate images that will be combined using multiple backgrounds 
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Figure 6-20. Two separate images layered together in a background 

backgroud-image

background-repeat: no-repeat , repeat; 

div
border-radius

border-radius:20px; /* round all corners by 20 pixels */ 

border-radius:100px 50px 25px 0px; /* each corner is rounded by a different amount */ 

border-radius: 100px / 20px; /* round one side of the corner more than the other side */ 
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div

Figure 6-21. Many different shapes can be created by using the border-radius property. 

box-shadow

box-shadow: 10px 15px 20px 5px #999999; 

Figure 6-22. Shapes with drop shadows applied using box-shadow property 

Color 
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Figure 6-23. In an additive color model, the primary colors add to the lightness of each other. 

hexadecimal notation

#RRGGBB hex triplet
#ff00ff

HOW WEB COLOR VALUES ARE CALCULATED 

All the colors you see displayed on your screen are composed of the three primary colors red, green, and 
blue. As shown in Figure 6-23, it is an additive color model, meaning as the intensity of the primary colors 
increases, the color becomes lighter and lighter (the lightness is added to) until eventually it becomes 
white. To define color in a web browser, each primary color is stored in a byte, or 8 bits (8 ones and/or 
zeros). Each color component (red, green, and blue) then has the possible values in the range of 00000000 
to 11111111, which is the range 0–255 in decimal. 0 is complete lack of the color, while 255 is the fullest 
possible intensity of the color. Decimal is a base-10 counting system, meaning ten digits (including 0) are 
used before counting moves position. Binary is a base-2 system, meaning only two digits are present (0 or 
1). Base-16, hexadecimal, has 16 digits that can be used to compress a binary number, such as 1111, into 
one digit: F. The following table shows the first 16 digits of each numbering system: 
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The value 255 in decimal can be represented as 11111111 in binary or FF in hexadecimal. Obviously, at 
two digits long, hexadecimal wins as the most compact representation of the number 255. Pure white, 
which is the combined full intensity of red, green, and blue, can be represented as red = 255, green = 
255, and blue = 255, or in hexadecimal as red = FF, green = FF, and blue = FF. Condensed all together 
we get FFFFFF. Add a hash sign to the beginning, and this is the hexadecimal notation used for colors on 
the Web. The range of colors available in this system is 256 × 256 × 256 (or 2563), which equals 
16,777,216 possible colors. (256 is used here instead of 255, because the calculation needs to factor in 
zero in each color component.) 

� Note There is a handy color utility named ColorZilla (www.colorzilla.com) that integrates into Firefox and 
provides several features such as an in-browser color picker, web page color scheme analyzer, and even a tool for 
creating CSS gradients! 

#f0f #ffffff
#fff #99aaff #9af

white black aquamarine

color

color opacity
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functional 
notation rgb(R, G, B)

p { color: #ff00ff; } 
p { color: #f0f; } 

p { color: rgb( 255, 0, 255 ); } 
p { color: rgb( 100%, 0% , 100% ); } 

HSL functional notation hsl( H, S, L, )
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Figure 6-24. Hue, Saturation, and Lightness (HSL) cylinder defining how to adjust RGB colors in a more 

intuitive fashion 

p { color: hsl(300, 100%, 50%); }           /* magenta */ 
p { color: hsl(300, 20%, 50%); }            /* pastel magenta – less saturated */ 
p { color: hsl(300, 20%, 25%); }            /* dark shade – less lightness */ 
p { color: hsl(115, 20%, 25%); }            /* dark green – different hue */ 

opacity

p { opacity:1.0; }                          /* totally opaque */ 
p { opacity:0.0; }                          /* totally transparent */ 
p { opacity:0.5; }                          /* 50% transparent */ 
p { opacity:0.25; }                         /* 75% transparent */ 

alpha
rgba( R, G, B, A ) hsla( H, S, L, A)

opacity

p { color: rgba(0, 255, 0 , 0.1); }         /* nearly transparent green */ 
p { color: hsla(225, 100%, 50%, 0.5); }     /* semi-transparent blue */ 

color opacity
opacity color
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Figure 6-25. The color property will affect only an element’s contents (top), while the opaque property will 

affect the whole element (middle and bottom). 

Web typography 

web fonts
@font-face  



CHAPTER 6 � CSS3 

� Note Since the typeface definition file needs to be downloaded before it is displayed, using web fonts 
potentially introduces what front-end developer Paul Irish termed FOUT (Flash Of Unstyled Text),12 whereby the text 
on the page flashes with its default font before using the downloaded typeface. Some web browsers have 
attempted to address this issue, so you may not run into it; however, if you do, there are scripts available such as 
fout-b-gone (www.extensis.com/en/WebINK/fout-b-gone/) that aim to prevent FOUT in browsers where it still 
occurs. 

www.google.com/webfonts

@font-face

@font-face 
{ 
          font-family: myFont; 
          src: url('LunotrobeOutline.woff') format('woff'); 
} 

font-family font-family @font-face

body { font-family: myFont; } 

� Caution You use a variety of typefaces all the time, but like other bodies of work, typefaces were designed by 
someone! This means you are not necessarily legally allowed to use any font you come across. Be sure you are 
licensed to use the fonts you choose. For instance, fonts by Adobe Systems can’t be used directly as web fonts, 
even if you have them installed on your computer! However, a subscription-based service such as Typekit 
(http://typekit.com) can be used as an intermediary to allow the use of otherwise restricted fonts. 



CHAPTER 6 � CSS3 

div
columns

p.col { columns: 3; } 

class “col”

column-
gap column-rule column-count

columns

column-count: 3; 
column-gap: 2em; 
column-rule: 0.35em solid #000; 

Figure 6-26. Multiple columns applied to a paragraph 

column-gap column-rule

text-shadow

box-shadow
text-shadow spread

h1 { 
          font-size:4em; 
          color:#fff;  
          text-shadow: -1px 0 0 #000 , 0 -1px 0 #000 , 1px 0 0 #000 , 0 1px 0 #000; 
} 
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Figure 6-27. Outlined text created using the text-shadow property 

� Note WebKit-based browsers (Safari and Google Chrome) have implemented a property called text-stroke. It 
is not in any CSS specification at the W3C, so you’re best to avoid it until (if) it appears in any of the CSS3 
modules. To use it, you need the webkit prefix; the property is -webkit-text-stroke, which takes a width and a 
color, as in -webkit-text-stroke: 1px #f00. 

The Non-Designer’s Design Book

serifs Sans serif
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Summary 

www.w3.org/TR/css-2010/#properties
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User Interaction and the HTML5 
APIs 

application programming interfaces

geolocation

video canvas

Using JavaScript in this chapter 

script

jstemplate

<!DOCTYPE html> 
<html> 
          <head> 
                    <meta charset="utf-8" /> 
                    <title>HTML5 Apprentice</title> 
                    <link rel="stylesheet" type="text/css" href="css/styles.css" /> 
                    <script type="text/javascript" src="js/script.js" defer></script>  
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          </head> 
          <body> 
                    <p>Content goes here!</p> 
          </body> 
</html> 

index.html jstemplate
script.js js jstemplate

script.js

// init function runs when page has fully loaded 
function init() { 
           // code to run 
} 
window.onload = init; 

init
styles.css

css jstemplate

document window

window

window
properties methods

has

do
functions

window name

window alert()
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function init() { 
         // sets the name of the window 
         window.name = "MAIN";     
         // shows the name of the window 
         window.alert("The name of this window is set to: " + window.name); 
} 
window.onload = init; 

console.log("message")

Chrome � �

Firefox

Internet Explorer (8 and above)
�

Opera � �

Safari �

function init() { 
         console.log("message");    // log a message to the JavaScript console 
} 
window.onload = init; 
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Figure 7-1. Safari’s error console showing logged JavaScript output. 

� Note Another option for logging JavaScript output is Firebug Lite, a version of Firebug that can be used with 
Internet Explorer, Firefox, Opera, Safari, and Chrome. Download it here: http://getfirebug.com/firebuglite. 

… 
console.log(window);    // log the window object to the JavaScript console. 
… 

window
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Figure 7-2. The window object as it appears logged in Safari’s error console 

HTMLAnchorElement HTMLImageElement HTMLParagraphElement

stop() play() video

HTMLVideoElement
HTMLMediaElement

� Note When logging HTML elements that appear on the page (by referencing them by their ID, for instance), the 
error console will normally show the actual HTML code for the element, which will look like a snippet of HTML 
source code. This behavior doesn’t help you discover the properties that a referenced HTML element has, so in 
cases like this, use the console method console.dir() instead of console.log(). This method will show you the 
properties of a particular object sent to it. 

window
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navigator

screen

history

location
href

location.href = "http://www.apress.com";

document

alert()
window

… 
console.log(window.constructor.prototype);    // log the window object’s prototype. 
… 

window

Figure 7-3. The window object’s prototype object showing the methods defined for the window object 

� Note Accessing the object’s prototype does not directly reveal the methods inherited by that prototype. For 
browsers that support it (it’s nonstandard), such as Safari, Chrome, and Firefox, you will find a __proto__ property 
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that will give you access to the parent prototype that a particular prototype is built upon. This can be used to 
inspect the methods inherited from the parent prototype. 

window
onclick onscroll onload

window
null onload

function init()

… 
window.onload = init;  

onload init() init()
onload

function windowClickHandler() {  
     alert( "Window was clicked" );   // pops up an alert box 
} 
window.onclick = windowClickHandler; 

e
pageX pageY

// logs the event object function windowMouseDownHandler(e) {  
console.log(e);                                                
// log the mouse location 
console.log("Mouse is at: " + e.pageX + ", " + e.pageY);          } 
window.onmousedown = windowMouseDownHandler; 

MouseEvent

The History API 
window history

history
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Asynchronous JavaScript and XML

XMLHttpRequest
innerHTML

var xmlhttp = new XMLHttpRequest(); 
xmlhttp.onreadystatechange = responseReady; 
xmlhttp.open("GET","content.txt",true); 
xmlhttp.send(); 

var
XMLHttpRequest

new
onreadystatechange
open()

asynchronous synchronous
true

false

… 
function responseReady() { 
          document.body.innerHTML = xmlhttp.responseText; 
} 

jstemplate ajax
index.html

<!DOCTYPE html> 
<html> 
         <head> 
                   <meta charset="utf-8" /> 
                   <title>HTML5 Apprentice</title> 
                   <link rel="stylesheet" type="text/css" href="css/styles.css" /> 
                   <script type="text/javascript" src="js/script.js"></script> 
         </head> 
         <body> 
                   <button id="prevButton">Previous</button> 
                   <p id="message"></p> 
                   <button id="nextButton">Next</button> 
         </body> 
</html> 

script.js ajax/js

// create global variables 
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var xmlhttp; 
var prevbutton; 
var nextbutton; 
var message; 
var messageID = 1; 
 
// initialize variables and add event listening functions 
function init() { 
           prevbutton = document.getElementById("prevButton"); 
           nextbutton = document.getElementById("nextButton"); 
           message = document.getElementById("message"); 
            
           prevbutton.onmousedown = prevButtonDown; 
           nextbutton.onmousedown = nextButtonDown; 
 
           checkButtons(); 
          loadFile(); 
} 
// disable previous or next button depending on whether first or last message is displaying  
function checkButtons() { 
          if ( messageID == 1 ) prevbutton.disabled = true; 
          else prevbutton.disabled = false; 
          if ( messageID == 3 ) nextbutton.disabled = true; 
          else nextbutton.disabled = false; 
} 
// decrement message ID when previous button is pressed 
function prevButtonDown() { 
          messageID--; 
          if (messageID < 1) messageID = 1; 
 
          checkButtons(); 
          loadFile(); 
} 
// increment message ID when next button is pressed 
function nextButtonDown() { 
          messageID++; 
          if (messageID > 3) messageID = 3; 
 
          checkButtons(); 
          loadFile(); 
} 
// load message files using Ajax 
function loadFile() { 
          var file = "message"+messageID+".txt"; 
           
          xmlhttp = new XMLHttpRequest(); 
          xmlhttp.onreadystatechange = responseReady; 
          xmlhttp.open("GET",file,true); 
          xmlhttp.send(); 
} 
// add Ajax loaded content to paragraph on the page 
function responseReady() { 
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          message.innerHTML=xmlhttp.responseText; 
} 
window.onload = init; 

messageID
message1.txt

message2.txt message3.txt ajax

index.html

Figure 7-4. The output of a simple Ajax application after two clicks of the next button. The button is 

disabled when the last of the three messages is displayed. 

pushState() replaceState()
pushState()

replaceState()

pushState()

prevButtonDown() nextButtonDown()

… 
function prevButtonDown() { 
          messageID--; 
          if (messageID < 1) messageID = 1; 
 
          var obj = { page: messageID }; 
          var title = "page"+messageID; 
          var url = "#message"+messageID; 
          window.history.pushState( obj , title , url ); 
 
          checkButtons(); 
          loadFile(); 
} 
function nextButtonDown() { 
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          messageID++; 
          if (messageID > 3) messageID = 3; 
 
          var obj = { page: messageID }; 
          var title = "page"+messageID; 
          var url = "#message"+messageID; 
          window.history.pushState( obj , title , url ); 
 
          checkButtons(); 
          loadFile(); 
} 
… 

pushState()

page

ajax.html#message1 ajax.html#message2
ajax.html#message3

loadFile()

… 
function loadFile() { 
           // retrieve the hashtag from the URL using the location object 
           var messageHash = window.location.hash;  
           if (messageHash == "") messageHash = "#message1"; 
           var file = messageHash.substr(1)+".txt";     // strip out the "#" from the hashtag 
 
           xmlhttp = new XMLHttpRequest(); 
           xmlhttp.onreadystatechange = responseReady; 
           xmlhttp.open("GET",file,false); 
           xmlhttp.send(); 
} 
… 

onload

onpopstate

… 
window.onpopstate = init; 

init()
init()



CHAPTER 7 � USER INTERACTION AND THE HTML5 APIS 

Building a custom video controller  

video play() stop()

CSS sprites

jstemplate video_player

Figure 7-5. An image sprite with two images for the controls on a simple video player 

index.html

<!DOCTYPE html> 
<html> 
          <head> 
                    <meta charset="utf-8" /> 
                    <title>HTML5 Apprentice</title> 
                    <link rel="stylesheet" href="css/styles.css" type="text/css" /> 
                    <script type="text/javascript" src="js/script.js" defer></script> 
          </head> 
          <body> 
          <section> 
                    <video width="320" height="240" poster="poster.jpg" id="my_video"> 
                         <source src="trailer.webm" type='video/webm; codecs="vp8, vorbis"' /> 
                <source src="trailer.mp4" type='video/mp4; codecs="avc1.4D401E, mp4a.40.2"' /> 
                        <source src="trailer.ogv" type='video/ogg; codecs="theora, vorbis"' /> 
                              <p>Video playback not supported.</p> 
                    </video> 
                    <div class="video_controls"> 
                              <a href="nojs-player.html" title="Play" id="control_button"> 
                                        <span id="control_graphic" class="play"></span> 
                                        <label id="control_label">Play</label> 
                              </a> 
                              </div> 
          </section> 
          </body> 
</html> 



CHAPTER 7 � USER INTERACTION AND THE HTML5 APIS 

video div

trailer.webm trailer.mp4 trailer.ogv
index.html video

script.js
video_player/js video

<a> span label init()
id

getElementById() script.js

// JavaScript variables used to hold references to HTML elements 
var video; 
var control_button; 
var control_label; 
var control_graphic; 
 
// initialization function runs when the page has loaded 
function init() { 
          video = document.getElementById("my_video"); 
 
          control_button = document.getElementById("control_button"); 
          control_label = document.getElementById("control_label"); 
          control_graphic = document.getElementById("control_graphic"); 
 
          control_button.onclick = playVideo; 
} 
 
window.onload = init; // runs the init function when the page has finished loading 

� Note Classes instead of IDs could be used for all the elements, and the document.getElementByClassName() 
function could have been used to automatically enable functionality for multiple video controls on one page, but 
this would make the code a bit more complex, so for brevity’s sake IDs have been used. 

init()
playVideo() script.js

… 
function playVideo() { 
          control_graphic.className = "pause"; 
          control_button.onclick = pauseVideo; 
          control_button.title = "Pause";     
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          control_label.textContent = "Pause"; 
 
          video.play(); 
 
          return false; 
} 

pause

return false
control_button

nojs-player.html

pauseVideo() playVideo()
script.js

… 
function pauseVideo() { 
          control_graphic.className = "play"; 
          control_button.onclick = playVideo; 
          control_button.title = "Play"; 
          control_label.textContent = "Play"; 
 
          video.pause(); 
 
          return false; 
}  

overflow hidden

styles.css
video_player/css

.video_controls a { 
    display: block; 
    width: 40px; 
    height: 40px; 
    overflow: hidden; 
} 

span

"controls.png"

… 
.video_controls span { 
    display: block; 
    background-image: url(controls.png); 
    background-repeat: no-repeat; 
    width: 40px; 
    height: 40px; 
    background-color: #ccc; 
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} 

… 
.pause { 
    background-position: -45px 5px; 
} 
.play { 
    background-position: 5px 5px; 
} 

Figure 7-6. The play (L) and pause (R) states of the custom video control using a CSS sprite 

Scripted 2D Canvas API 
canvas

canvas

jstemplate canvas
index.html canvas
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… 
<body> 
          <canvas id="canvas" width="300" height="300"> 
                    <p>The canvas element is not supported!</p> 
          </canvas> 
</body> 
… 

script.js canvas/js canvas
canvas

getElementById()

var canvas;             // variable to hold a reference to the canvas element on the page  
 
function init() { 
canvas = document.getElementById( "canvas" );         // look up the canvas element by its ID   
} 
window.onload = init; 

� Note You may have noticed earlier that document is a property of the window object, so why isn’t the syntax 
window.document… in the previous code block? The reason is that the browser will automatically look into the 
window object when looking up a property or method, so it isn’t necessary to prefix all the properties or methods of 
the window object with window. For example, console is also a property of window, but for brevity window is 
usually left out (although it could be included with no harm caused).  

canvas
canvas window

constructor.prototype

… 
function init() { 
// look up the canvas element by its ID  
canvas = document.getElementById( "canvas" );                       
// log the canvas element’s prototype 
console.log( canvas.constructor.prototype );                    } 
… 

getContext()
toDataURL()

img
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getContext() "2d"
"webgl"

� Note WebGL is a 3D rendering specification for web browsers that is overseen by the Khronos group.6 WebGL is 
an experimental feature in web browsers, and as such, the webgl keyword may not work for the immediate future. 
If you experiment with this context and find it does not work, try "experimental"-webgl instead, which is the 
temporary context keyword being used in supporting browsers until WebGL is further along in its development.  

var canvas;             
var context;           // variable to hold a reference to the canvas context 
 
function init() { 
         canvas = document.getElementById("canvas");              
         // retrieve the 2D canvas context 
context = canvas.getContext("2d");                        
 
         // inspect the canvas context 
console.log(context);                                     
        // inspect the canvas context prototype 
console.log(context.constructor.prototype);           
} 
window.onload = init; 

CanvasRenderingContext2D
CanvasRenderingContext2DPrototype

CanvasRenderingContext2DPrototype

Basic drawing

Fills and strokes

Effects
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Transformations

Text

Images

fillRect(x,y,w,h)

strokeRect(x,y,w,h)

fillStyle

strokeStyle

lineWidth

lineWidth

… 
canvas = document.getElementById( "canvas" );              
context = canvas.getContext( "2d" ); 
// the color of the fill  
context.fillStyle = "#cccccc";                                               
// the color of the outline  
context.strokeStyle = "#999999";                                        
// the width of the outline  
context.lineWidth = 5;                                                           
// fill the canvas area with a rectangle  
context.fillRect( 0, 0, canvas.width, canvas.height );           
// outline a rectangle inside the canvas borders  
context.strokeRect( 30, 30, 200, 100 );                                 
… 
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init() script.js canvas/js

Figure 7-7. The rectangle drawn by strokeRect(30,30,200,100) in a 300 by 300 pixel canvas 

path

beginPath()

closePath()

moveTo(x,y)

lineTo(x,y)

stroke()

fill()

beginPath()
moveTo() lineTo()

closePath()
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… 
context.beginPath();           // start a new line 
context.moveTo(50,50);         // move to 50 pixels from the left and top edge of the canvas 
context.lineTo(150,50);        // draw a line to 150 and 50 pixels from the left and top edge 
context.lineTo(100,150);       // draw a line to 100 and 150 pixels from the left and top edge 
context.closePath();           // close the line 
context.fill();                // fill the shape formed by the line with the fill style color 
context.stroke();              // outline the line with the stroke style color 
… 

Figure 7-8. A triangle drawn using the canvas path drawing methods 

� Note If the beginPath() and closePath() methods are omitted, the lines won’t be automatically closed to 
form a shape, which may be desired in cases where you just want to have lines without a fill. 

lineTo() arcTo() bezierCurveTo() quadraticCurveTo()

lineCap lineJoin
lineCap butt round square

lineJoin miter round bevel
miter miterLimit
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Figure 7-9. The values of the lineCap and lineJoin properties 

TRIGONOMETRY

An area of mathematics that is worth getting your head around when dealing with algorithmically created 
drawings is trigonometry. Trigonometry is concerned with the study of the angles and sides of triangles, 
which is critical for drawing specific points around a circle. Since the canvas uses a Cartesian coordinate 
space made up of rows and columns (the x and y coordinates), finding the x, y coordinates of a point a 
certain distance away from another point, when the line of sight between them is slanted, is not as 
straightforward as it would be if they were in a horizontal or vertical line from each other, but finding the 
point really isn’t that much more difficult. All you need is the angle formed inside a triangle drawn between 
the two. Once you have that, the formulas in Figure 7-10 are all you need. 

Figure 7-10. Determining the point on a circle using trigonometric functions 

In Figure 7-10, the angle, theta, needs to be in radians, which equals the angle in degrees times pi divided 
by 180. Translated into code, the formula in Figure 7-10 might look like this:  

x = 50 + Math.cos( 45 * Math.PI / 180 ) * 20; 
y = 50 + Math.sin( 45 * Math.PI / 180 ) * 20; 
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This would find the x and y coordinates of a point that was at a 45-degree angle and was 20 pixels out 
from another point at the x, y coordinate of 50, 50 on the canvas. 

Let’s look at a full example. This example draws a spiral on the canvas, the result of which is shown in 
Figure 7-11. It runs a loop a number of times that increases the distance from the center (“c” in Figure 7-
10) and increases the angle in degrees: 

// declare the global variables 
var canvas; 
var context; 
var centerX; 
var centerY; 
var degrees = 0; 
var radius = 1; 
 
function init() { 
          canvas = document.getElementById( "canvas" ); 
          context = canvas.getContext("2d"); 
          centerX = canvas.width/2; 
          centerY = canvas.height/2; 
          // move to the center of the canvas 
          context.moveTo( centerX , centerY ); 
          // loop two thousand times, drawing a line out further and further from the center 
          for (var i=0; i<2000;i++) { 
                    degrees += 1; 
                    radius += 0.02; 
                    context.lineTo(  
                                centerX+Math.cos(degrees*Math.PI/180)*radius ,  
                                centerY+Math.sin(degrees*Math.PI/180)*radius  
                                ); 
          } 
          context.stroke(); 
} 
window.onload = init;     

Figure 7-11. Spiral drawn on canvas using trigonometric functions 
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save()
restore()

save() restore()

… 
context.save(); 
context.strokeStyle = "#ff0000"; 
context.strokeRect(0,0,100,100); 
context.restore(); 
 
context.save(); 
context.strokeStyle = "#00ff00"; 
context.strokeRect(50,50,100,100); 
context.restore(); 
 
context.save(); 
context.strokeStyle = "#0000ff"; 
context.strokeRect(100,100,100,100); 
context.restore(); 
 
// Rectangular outline will be default black, because original style settings were restored 
context.strokeRect(0,0,200,200); 
… 

� Note Is canvas a Flash killer? You may have heard this question posed, particularly after Steve Jobs of Apple 
Inc. famously railed against Adobe Flash in an open letter in 2010, in which he stated that Flash is an antiquated 
technology that will soon be replaced by HTML5 technologies. This was in part spurred on by the creation of the 
video element—as video is an area on the Web where Flash dominates—but the canvas element encroaches a 
bit onto Flash’s territory as well, although the overlap is limited. Canvas is a scriptable bitmap image optimized for 
drawing with pixel data, and it does not include any built-in methods for animation. Canvas uses immediate mode 
rendering, meaning it does not store the graphics it displays as separate entities. It’s like actually painting on a 
real canvas, where paint can be layered on top of the image, but once on the canvas, it is effectively part of any 
prior paint that has been applied. Flash content, on the other hand, is traditionally stored as vector imagery 
(although it handles bitmap data as well), and it includes the concept of a display list for its graphics, which is very 
much like the DOM for HTML. This means that graphics in Flash are separated into nodes that can be easily 
accessed from code for interactive and animation purposes. In many respects, SVG, another graphics technology 
for the Web, is more akin to the traditional space of Flash. Therefore, canvas alone does not replace Flash, but 
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together with other technologies associated with HTML5, it is making the authoring of content traditionally 
restricted to Flash possible. 

onmousedown onmouseover onmousemove console.log()
window

// declare global variables 
var canvas;                      // reference to canvas element on page 
var context;                     // reference to canvas context 
var cwidth;                      // reference to canvas width 
var cheight;                     // reference to canvas height 
var lastX = 0;                   // variable to hold an x coordinate value 
var lastY = 0;                   // variable to hold an x coordinate value     
 
// initialize the variables and add event handler 
function init() { 
           canvas = document.getElementById( "canvas" ); 
           context = canvas.getContext("2d"); 
           cwidth = canvas.width; 
           cheight = canvas.height; 
           context.strokeStyle = "#000000"; 
           context.strokeRect(0,0,cwidth,cheight); 
 
// call the draw function when the cursor moves over the canvas 
           canvas.onmousemove = draw;           
} 
// draw on the canvas 
function draw(e) { 
           // update the saved x, y coordinates to the position of the cursor  
           // if it is first entering the canvas 
           if (lastX == 0) lastX = e.pageX - canvas.offsetLeft;  
           if (lastY == 0) lastY = e.pageY - canvas.offsetTop; 
           // begin a new line and move to the last saved x, y coordinates 
           context.beginPath(); 
           context.moveTo(lastX, lastY); 
           // set the saved x, y coordinates to the position of the mouse cursor 
           lastX = e.pageX - canvas.offsetLeft; 
           lastY = e.pageY - canvas.offsetTop; 
 
           // draw a line 
           context.lineTo(lastX, lastY); 
           context.closePath(); 
           context.stroke(); 
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} 
window.onload = init; 

Figure 7-12. Doodle made with a simple canvas drawing application 

clearRect(x,y,w,h)

window
setInterval(f,t) setTimeout(f,t)

f t
setInterval(f,t) setTimeout(f,t)

setInterval(f,t)

� Note Firefox, Chrome, Opera, and Internet Explorer have an experimental method called 
requestAnimationFrame(), which is used to tell the web browser to repaint the window in order to redraw the 
frames of an animation. This has advantages over using the setInterval() method because the animation runs 
only when the browser is available, meaning that, for instance, an animation running in a tab that is hidden will 
stop because the page is not being shown, saving the computer’s processor from consuming resources 
unnecessarily. You can find more information on this method at 
https://developer.mozilla.org/en/DOM/window.requestAnimationFrame. 
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init()

invalidate()

clear()

draw()

update()

// declare global variables 
var canvas; 
var context;  
var cwidth;  
var cheight;  
var lastX = 0;  
var lastY = 0; 
 
// initialize animation 
function init() { 
           // set variable values 
           canvas = document.getElementById( "canvas" ); 
           context = canvas.getContext("2d"); 
           cwidth = canvas.width; 
           cheight = canvas.height; 
            
           // start animation sequence by calling the update function every 30 milliseconds 
           setInterval(update, 30); 
} 
// clear and redraw the canvas 
function invalidate() { 
           clear(); 
           draw(); 
} 
// clear the canvas 
function clear() {  
           context.clearRect( 0 , 0 , cwidth , cheight ); 
} 
// draw the graphics on the canvas using the saved x, y coordinate values 
function draw() { 
           context.fillRect(0,lastY,cwidth,5); 
           context.fillRect(lastX,0,5,cheight); 
} 
// update the saved x, y coordinate values. Reset them to zero if they reach the canvas edge 
function update() { 
           lastY += 1; 
           if (lastY > cheight) lastY = 0; 
 
           lastX += 1; 
           if (lastX > cwidth) lastX = 0; 
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           invalidate(); // call invalidate to redraw the canvas 
} 
window.onload = init; 

Figure 7-13. Three frames from a basic animation engine that sweeps two lines across a canvas 

script.js canvas/js

Drag-and-drop operations 

draggable true false
false img

draggable true a href

Table 7-1. Events involved in drag-and-drop operations 

Event Description 

dragstart 

drag 
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dragenter 

dragover 

dragleave 

drop 

dragend 

jstemplate
dnd index.html

<!DOCTYPE html> 
<html> 
          <head> 
                    <meta charset="utf-8" /> 
                    <title>HTML5 Apprentice</title> 
                    <link rel="stylesheet" type="text/css" href="css/styles.css" /> 
                    <script type="text/javascript" src="js/script.js" defer></script>  
          </head> 
          <body> 
                <section> 
                    <h1 draggable="true" id="draggable">Draggable</h1> 
                </section> 
                <section> 
                    <h1 draggable="false" id="droptarget">Drop Target</h1> 
                </section> 
          </body> 
</html> 

draggable true
false

styles.css dnd/css

section { 
          width:200px; 
          padding:10px; 
          background-color:#cccccc; 
          border:1px solid #000000; 
          float:left; 
          margin-right:4px; 
          text-align:center; 
} 

script.js dnd/js

// global variable to hold reference to the two sections on the page 
var draggable; 
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var droptarget; 
 
// initialize variable values and set event handling functions 
function init() { 
          draggable = document.getElementById( "draggable" ); 
          droptarget = document.getElementById( "droptarget" ); 
           
          draggable.ondragstart = dragStartHandler; 
          draggable.ondrag = dragHandler; 
          draggable.ondragend = dragEndHandler; 
 
          droptarget.ondragenter = dragEnterHandler; 
          droptarget.ondragover = dragOverHandler; 
          droptarget.ondragleave = dragLeaveHandler; 
          droptarget.ondrop = dropHandler; 
} 
// event handling functions for each of the drag and drop operations 
function dragStartHandler(e) { console.log("dragstart"); } 
function dragHandler(e) { console.log("drag"); } 
function dragEndHandler(e) { console.log("dragend"); } 
function dragEnterHandler(e) { console.log("dragenter"); } 
function dragOverHandler(e) { console.log("dragover"); } 
function dragLeaveHandler(e) { console.log("dragleave"); } 
function dropHandler(e) { console.log("drop"); } 
 
window.onload = init; 

dataTransfer

draggable true

dragstart

dataTransfer dragstart

dragStartHandler()
dragStartHandler()

script.js

… 
function dragStartHandler(e) {  
          console.log("dragstart"); 
          e.dataTransfer.setData("text/plain" , "Payload Landed" );  
} 
… 
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dataTransfer setData()

dragstart 
drag 
dragenter 
dragover 
drag 
… 
dragleave 
dragend 

drop dragover

drop dragenter dragover
drop

dragover
preventDefault()

dragOverHandler()

… 
function dragOverHandler(e) { 
          console.log("dragover"); 
          if (e.preventDefault) e.preventDefault(); 
          return false; 
} 
… 

dataTransfer innerHTML

… 
function dropHandler(e) { 
          console.log("drop"); 
          droptarget.innerHTML = e.dataTransfer.getData("text/plain"); 
} 
… 

getData() dragStartHandler()

h1
styles.css
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h1 { 
          border:1px solid #cccccc; 
} 
 
.over { 
          border:1px dashed #000000; 
} 

over className
dragOverHandler() script.js

… 
function dragOverHandler(e) { 
          console.log("dragover"); 
          droptarget.className = "over"; 
          if (e.preventDefault) e.preventDefault(); 
          return false; 
} 
… 

dragEndHandler() dragLeaveHandler()
className null

… 
function dragEndHandler(e) { 
          console.log("dragend"); 
          droptarget.className = null; 
} 
… 
function dragLeaveHandler(e) { 
          console.log("dragleave"); 
          droptarget.className = null; 
} 
… 

dropHandler()

script.js

… 
function dropHandler(e) { 
          console.log("drop"); 
          droptarget.innerHTML = e.dataTransfer.getData("text/plain"); 
          if (e.preventDefault) e.preventDefault(); 
          return false; 
} 
… 
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Figure 7-14. A drag-and-drop operation in progress (top) and completed (bottom) 

draggable dropzone

move link copy
dragenter dragleave

ADDEVENTLISTENER 

The syntax for handling events in this book has looked like the following, for example: 

window.onload = init;  

This is an older syntax that I’ve used because of its wide support, but you should be aware of a newer, 
more flexible syntax for handling events that you are likely to run into. The addEventListener() method 
can be added to associate an event handler function with an event. The preceding line of code could be 
rewritten as follows: 

window.addEventListener( "load" , init , false ); 

This associates the load event with the function init(), so in this syntax the “  prefix is left off the 
event. The advantages of this syntax are as follows: 

false

true
false

false

addEventListener()
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jstemplate dnd_list
index.html

<!DOCTYPE html> 
<html> 
          <head> 
                    <meta charset="utf-8" /> 
                    <title>HTML5 Apprentice</title> 
                    <link rel="stylesheet" type="text/css" href="css/styles.css" /> 
                    <script type="text/javascript" src="js/script.js" defer></script>  
          </head> 
          <body> 
                    <ol> 
                        <li>One</li> 
                        <li>Two</li> 
                        <li>Three</li> 
                        <li>Four</li> 
                        <li>Five</li> 
                    </ol> 
          </body> 
</html> 

script.js dnd_list/js
init() dragStartHandler() dragOverHandler() dragEndHandler()

init()

// define global variables 
var dragging;           // the list item being dragged 
var dir;                // the direction (up or down) the drag is going in 
 
function init() { 
          var li = document.getElementsByTagName("li"); 
          // loop through list and make items draggable and set the event handler functions 
          for ( var i = 0; i < li.length; i++ ) 
          { 
                    li[i].draggable = true; 
                    li[i].ondragover = dragOverHandler; 

                    li[i].ondragstart = dragStartHandler; 
                    li[i].ondragend = dragEndHandler; 
          } 
} 

draggable
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… 
function dragStartHandler(e) { 
          dragging = e.target; 
          e.dataTransfer.setData('text/plain' , null); 
          dragging.style.opacity = "0.5"; 
} 

dataTransfer null
dragover opacity

dragOverHandler()

… 
function dragOverHandler(e) { 
          // make sure the item being dragged isn’t the same as the one we’re dragging over 
          // and make sure it hasn’t been removed from the page 
          if (dragging != e.target && dragging.parentNode != null)  
          { 
                    // determine whether the drag in going up or down 
                    if ( e.target.previousElementSibling == dragging ) dir = "down"; 
                    else dir = "up"; 
                     
                    // remove the item being dragged from the page 
                    dragging.parentNode.removeChild(dragging);     
 
                    // add item being dragged above or below the item being dragged over 
                    if (dir == "down"){  
                          dragging = e.target.parentNode.appendChild(dragging , e.target); 
                    } 
                    else if (dir == "up")  
                          dragging = e.target.parentNode.insertBefore(dragging , e.target); 
           } 
           // prevent the default behavior 
           if (e.preventDefault) e.preventDefault(); 
           return false; 
}  

… 
function dragEndHandler(e) { 
          dragging.style.opacity = "1.0"; 
} 
 
window.onload = init; 
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Figure 7-15. A drag-and-drop ordered list allowing for user reordering of the list items 

Summary 

audio

console.log() 
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The Road Ahead 

Challenges of the mobile Web  

http://data.worldbank.org/indicator/IT.CEL.SETS.P2/countries/1W?display=graph.
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Responsive design 

Media queries

responsive design

http://getskeleton.com

� Note Adaptive images (http://adaptive-images.com) is a concept related to responsive design that is for 
handling the scaling of images on a page so they scale down for mobile devices and scale up for desktop displays. 

viewport

http://alistapart.com/articles/responsive-web-design/.
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Figure 8-1. The viewable area on a typical smartphone is 320 pixels, while the viewport the page is laid out 

in may be much larger, requiring the user to pan to see all content on the page when viewing at actual size. 

meta

<meta name="viewport" content="width=device-width" /> 
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� Note There is a CSS rule, @viewport, that is under development as an alternative for the meta element 
viewport rule. For implementation details, see this page on Opera’s website: 
www.opera.com/docs/specs/presto28/css/viewportdeviceadaptation/. 

initial-scale=1.0 meta

<meta name="viewport" content="width=device-width, initial-scale=1.0" /> 

viewport meta

meta

<meta name="HandheldFriendly" content="true" /> 
<meta name="MobileOptimized" content="320" /> 

� Note The HTML5 Boilerplate project mentioned in Chapter 1 has a version tailored for mobile devices at 
http://html5boilerplate.com/mobile, which includes these meta element values. 

  
@media only screen and (min-width:480px) and (max-width:767px) {  
          body { width:560px; }  
} 
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� Note Since media types (screen, print, etc.) are supported in older browsers, the @media rule will not 
necessarily be ignored. The only keyword is added at the beginning of the query to hide the enclosed style rules 
from older browsers, because they will not recognize it, which will cause them to skip past the rest of the media 
query declaration. 

@media only screen and (min-width:768) and (max-width:959px) {  
          body { width:768px; }  
} 
 
@media only screen and (min-width:480) and (max-width:767px) {  
          body { width:480px; }  
} 
 
@media only screen and (max-width:479px) {  
          body { width:340px; }  
} 

City Press

www.w3.org/TR/css3-mediaqueries/
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Figure 8-2. The  mobile-optimized news tip submission form page 

TESTING MOBILE WEB PAGES 

Testing a web page on an actual mobile device is the best way to know that a mobile page is, in fact, 
optimized for a mobile device, but it’s also possible to quite effectively test web pages on emulated 
devices running on a desktop computer. Each major platform has its own simulated device that runs on a 
desktop computer. This is great for checking the layout and basic functionality but is not so great for 
testing performance, because the simulated device is using the processor of the computer, which is many 
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times more powerful than the processor in the mobile device. At any rate, the following are some 
resources you may find useful for testing mobile web pages on a desktop computer: 

Android
http://developer.android.com

http://localhost/
http://10.0.2.2/

iOS
http://developer.apple.com/xcode/

Windows Phone 7

http://create.msdn.com

Opera

http://opera.com/developer/tools/mobile

In addition to this list, Adobe Device Central is an option for creating generic virtual mobile devices of 
various configurations and screen sizes. A web page URL can be opened in a virtual device under File � 
Open URL…. 

It’s also possible to test a responsive design in a standard web browser. If the Develop menu is turned on 
in the advanced preferences of Safari, you will find that there is an option under Develop � User Agent to 
have the browser masquerade as a mobile browser (or even a browser from another manufacturer!). Open 
a web page and resize the window, and it’ll act like it is being viewed on Safari’s mobile version! 

Offline application cache 

manifest html

.manifest
text/cache-manifest

<!DOCTYPE html> 
<html manifest="/sitecache.manifest"> 
          <head> 
          … 

sitecache.manifest
CACHE MANIFEST
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CACHE

NETWORK

FALLBACK

CACHE MANIFEST 
 
# list of files to cache 
CACHE: 
index.html 
css/styles.css 
js/script.js 
 
# files that require a network connection 
NETWORK: 
userlogin.php 
 
# files to use in place of other files that were not cached 
FALLBACK: 
images/logo.png images/offline-logo.png 
contact.php contact.html 

CACHE

NETWORK FALLBACK

Other HTML5 technologies 

itemscope itemtype itemprop
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<p> 
HTML5 Mastery: Semantics, Standards, and Styling by Anselm Bradford and Paul Haine.  
</p> 

itemscope

 
<p itemscope> 
HTML5 Mastery: Semantics, Standards, and Styling by Anselm Bradford and Paul Haine. 
</p> 

itemtype

http://schema.org
Book

itemtype

<p itemscope itemtype="http://schema.org/Book"> 
HTML5 Mastery: Semantics, Standards, and Styling by Anselm Bradford and Paul Haine. 
</p> 

itemprop

span

<p itemscope itemtype="http://schema.org/Book"> 
<span itemprop="name">HTML5 Mastery: Semantics, Standards, and Styling</span> by <span 
itemprop="author">Anselm Bradford</span> and <span itemprop="author">Paul Haine</span>. 
</p> 

Person
itemscope

http://schema.org
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�

canvas

Grid positioning and grid layouts

template layout

region layout

www.w3.org/TR/css3-flexbox/.
http://dev.w3.org/csswg/selectors4/.
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Table 8-1. The new selectors described in the Selectors Level 4 specification 

Selector Description 

:matches(S) 

:any-link 

:local-link 

:scope :root

querySelector()

:current 

:past :current

:future :current

:dir(L) 
:dir(ltr) :dir(rtl)

:nth-match(S) 

:nth-last-match(S) 

:nth-column(N) 

:nth-last-column(N) 

:column(S) 
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Summary 
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Associated Technologies 

Geolocation 
 

Geolocation
window.navigator.geolocation

getCurrentPosition()

watchPosition()

clearWatch()

www.w3.org/TR/geolocation-API/.
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getCurrentPosition()

function init() { 
          // get the current position and call the "locatedSuccess" function when successful 
          window.navigator.geolocation.getCurrentPosition(locatedSuccess);  
} 
function locatedSuccess(geo) { 
          // log the returned Geoposition object 
          console.log(geo); 
} 
window.onload = init; 

� Note Depending on the web browser used, this code will likely work only on a live web server (one running 
locally is fine). If it is not working, first check that the URL address of the page includes http:// at the beginning. 

locatedSuccess()

Geoposition
Geoposition timestamp

coords Coordinates Coordinate
null

latitude

longitude

altitude

accuracy altitudeAccuracy

heading

speed

� Note In addition to the timestamp and coords properties, Firefox includes an address property for retrieving 
address information such as city, country, and even street information! 
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locatedSuccess()

function locatedSuccess(geo) { 
         var lat = geo.coords.latitude; 
         var long = geo.coords.longitude; 
 
          document.body.innerHTML = "<ul><li>lat:"+lat+"</li><li>long:"+long+"</li></ul>"; 
} 

getCurrentPosition()
init()

locatedFailed()

function init() { 
          // get the current position  
          //and call the "locatedSuccess" or "locatedFailed" if  
successful or not 
          window.navigator.geolocation.getCurrentPosition 
(locatedSuccess, locatedFailed);  
} 
function locatedFailed(e) { 
          // log the error code and message 
          console.log(e.code , e.message); 
} 

locatedFailed()
PositionError

Error code 1, permission denied

Error code 2, position unavailable

Error code 3, position retrieval timed out

�
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Figure A-1. Dialog for clearing geolocation settings for a page being viewed in Google Chrome 

getCurrentPosition()

enableHighAccuracy true false

timeout

maximumAge

getCurrentPosition()

var options = { 
          enableHighAccuracy: true, 
          timeout: 120000, 
          maximumAge: 1000 
}; 
window.navigator.geolocation.getCurrentPosition(locatedSuccess, locatedFailed, options); 

watchPosition()

getCurrentPosition()
clearWatch()

var geoWatchID = window.navigator.geolocation.watchPosition(locatedSuccess, locatedFailed, 
options); 



APPENDIX � ASSOCIATED TECHNOLOGIES 

geoWatchID clearWatch()

clearWatch(geoWatchID); 

SVG and MathML 

canvas canvas

canvas

<!DOCTYPE html> 

<html> 
          <head> 
                     <meta charset="utf-8" /> 
                     <title>SVG and MathML Demo</title>  
          </head> 
          <body> 
                     <h1>SVG and MathML embedded in an HTML5 page</h1>  
                     <p> 
                     <math> 
                              <mi>x</mi> 
                              <mo>=</mo> 
                              <mrow> 
                                       <msub><mi>x</mi><mn>1</mn></msub> 
                                       <mo>&plus;</mo> 
                                       <mi>cos</mi> 
                                       <mfenced><mi>&#x3B8;</mi></mfenced> 
                                       <mo>&InvisibleTimes;</mo> 
                                       <mi>c</mi> 
                              </mrow> 
                     </math> 
                     </p><p> 
                     <math> 
                              <mi>y</mi> 
                              <mo>=</mo> 
                              <mrow> 
                                       <msub><mi>y</mi><mn>1</mn></msub> 
                                       <mo>&plus;</mo> 
                                       <mi>sin</mi> 
                                       <mfenced><mi>&#x3B8;</mi></mfenced> 
                                       <mo>&InvisibleTimes;</mo> 
                                       <mi>c</mi> 
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                              </mrow> 
                     </math> 
                     </p><p> 
                     <svg> 
                              <circle r="100" cx="101" cy="101" fill="white" stroke="black"/>  
                              <polygon points="101,101 171.710678,30.2893219 171.710678,101" 
style="fill:white;stroke:black;" />  
                              <rect width="10" height="10" x="161.710678" y="91" 
style="fill:white;stroke:black;" /> 
                              <text x="71" y="101" fill="black" font-family="sans-serif"  
font-size="16">x, y</text> 
                              <text x="126" y="61" fill="black" font-family="sans-serif"  
font-size="16">c</text> 
                              <text x="121" y="96" fill="black" font-family="sans-serif"  
font-size="16">&#x3B8;</text>          
                              <text x="175" y="27" fill="black" font-family="sans-serif"  
font-size="16">x<tspan font-size="11" baseline-shift="sub">1</tspan>, y<tspan font-size="11" 
baseline-shift ="sub">1</tspan></text> 
                     </svg> 
                     </p> 
</body> 
</html> 

Figure A-2. A diagram created from markup using HTML, MathML, and SVG 
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Client-side storage 

localStorage sessionStorage
window

localStorage sessionStorage

window.localStorage.setItem("key","value"); 
window.localStorage["key"] = "value"; 

var val = window.localStorage.getItem("key"); 
var val = window.localStorage["key"]; 

window.localStorage.removeItem("key"); 
window.localStorage.clear(); 

WEB STORAGE EXAMPLE 

Using the contenteditable attribute, you can create a simple text editor that saves changes on the client. 
For this example, create a new HTML file named edit.html and fill it with the following code: 

<!DOCTYPE html> 

http://dev.w3.org/html5/webstorage/.
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<html> 
          <head> 
                    <meta charset=utf-8 /> 
                    <title>Contenteditable and localStorage demo</title> 
                    <script type="text/javascript" src="js/script.js"></script> 
          </head> 
          <body> 
                    <section id="editable">This text may be edited and the changes will   
                    be saved locally.</section> 
                    <button id="startEditBtn">Turn editing on</button> 
                    <button id="stopEditBtn">Turn editing off and save changes</button> 
                    <button id="clearBtn">Clear changes!</button> 
          </body> 
</html> 

script.js js
edit.html

var editable; // variable for editable area 
 
// initialize the variables and add event handlers 
function init() 
{ 
          editable = document.getElementById('editable'); 
          var startEditBtn = document.getElementById('startEditBtn'); 
          var stopEditBtn = document.getElementById('stopEditBtn'); 
          var clearBtn = document.getElementById('clearBtn'); 
 
          startEditBtn.onmousedown = startEdit; 
          stopEditBtn.onmousedown = stopEdit; 
          clearBtn.onmousedown = clear; 
 
          // update text with data in local storage 
          if (localStorage.getItem("savedtext")) editable.innerHTML =  
          localStorage.getItem("savedtext"); 
} 
 
function startEdit() 
{ 
    // add the contenteditable attribute  
    editable.setAttribute("contenteditable", true);                   
} 
 
function stopEdit() 
{ 
    // disable the contenteditable attribute  
    editable.setAttribute("contenteditable", false);                 
    // save the text 
    localStorage.setItem("savedtext", editable.innerHTML);   
} 
 
function clear() 
{ 
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    // clear the local storage  
    localStorage.clear();              
    // reload the page 
    window.location.href = "";    
}  
window.onload = init; 

contenteditable

Figure A-3. A simple application using local storage 

Structured Query Language

Web workers 

http://sqlite.org.
www.w3.org/TR/IndexedDB/.
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Web Sockets API 

Video conferencing and peer-to-peer communication 

MediaStream

PeerConnection

http://dev.w3.org/html5/websockets/.
http://dev.w3.org/2011/webrtc/editor/webrtc.html.
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WAI-ARIA 

role

aria-

www.w3.org/WAI/intro/aria

File API 

File
FileList FileReader FileError

Blob

FileWriterSync

Useful web resources 

W3C’s Working Draft HTML5 specification http://w3.org/TR/html5/

WHATWG “living” HTML specification www.whatwg.org/specs/web-apps/current-
work/

Html5.org
http://html5.org

Html5rocks.com
http://html5rocks.com

www.w3.org/TR/wai-aria/.
www.w3.org/TR/FileAPI/.
www.w3.org/TR/file-system-api/.
www.w3.org/TR/file-writer-api/.
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Html5doctor.com
http://html5doctor.com

Caniuse.com
http://caniuse.com

Html5test.com
http://html5test.com

CSS3 Selectors Test
http://www.css3.info/selectors-test/

Mobilehtml5.org
http://mobilehtml5.org

HTML5boilerplate.com
http://html5boilerplate.com

Modernizr
http://modernizr.com/

Google Chrome Frame
http://code.google.com/chrome/chromeframe/

Html5pattern.com
http://html5pattern.com

Mozilla Developer Network (MDN)
 https://developer.mozilla.org/en/HTML/HTML5/

Html5gallery.com
http://html5gallery.com

Mediaqueri.es http://mediaqueri.es 
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