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Preface
      

      I first saw the web in my final year of university in 1993-94. All the cool kids (bear in mind, this was a Computer Science
         department) were playing with a strange bit of software called Mosaic on their Sun 4 workstations. I had some fun with it
         and created my first web page (a guide to Edinburgh pubs), but it didn’t strike me as anything more than a curiosity and it
         certainly didn’t measure up to “proper” document preparation formats like LaTeX. It’s not the first time I’ve been completely
         wrong about technology—and it won’t be the last!
      

      I went back to experimenting with websites in 1997, a full-on blinking, scrolling plethora of tacky animated gifs which is
         thankfully long lost. As I learned more about the web I stopped seeing it as a poor-quality typesetting system and started
         seeing it as a great equalizer. Not only was visiting a web page something anyone could do, making a web page was also something anyone could do. Since then I’ve been on a mission, not only to learn as much as I can about
         making web pages, but to help others learn how to make them, and this book is a natural extension of that mission.
      

      HTML5 and CSS3 are fascinating to me not only because of their technical features, but because they represent growth in the
         web platform after several years of stagnation. The more the web can do, the more content can be shared across the world by
         ordinary people like you and me.
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About This Book
      

      You should read this book if you’re interested in learning about the new features in HTML5 and CSS3 available to web developers
         and enjoy an example-driven, visual approach to learning. Readers in any of the following categories should find this book
         useful:
      

      

      
	Experienced web developers

         	Novice web developers

         	App developers (iPhone, Android, Windows 8 Metro)

         	Interactive media designers

         	Web designers

      

Different readers will find different parts of the book interesting. Please see the later section “Book structure and suggested
         reading order” for further guidelines on how to navigate the book.
      

      
Extra content for beginners
      

      This book focuses on the new features of HTML5 and CSS3; as such it expects the reader to have a little experience with their
         predecessors. But we will take things slowly, especially in the early chapters, and each feature discussed will come with
         example code you can try yourself. If you know what tags are and what a CSS rule looks like, then you should have few problems. If you’re new to web development, then you’ll benefit from the short introduction
         to HTML and CSS in appendixes B and C.
      

      To use many of the new features in HTML5, it is helpful to have some knowledge of JavaScript. If you are a complete beginner,
         then you will still find this book useful as it mostly uses small examples which are easy to experiment with. Appendix D is provided to get you started in JavaScript.
      

      
Book structure and suggested reading order
      

      This book is split into two sections: part 1 concentrates on HTML5 and part 2 on CSS3. The HTML5 section has chapters on the new markup features of HTML5, forms and form validation, HTML5’s new dynamic
         graphics capabilities, using video and audio, new JavaScript APIs for client-side development, and new APIs related to networking.
         As a rough guideline, the early chapters require little-to-no knowledge of JavaScript, with each successive chapter building
         your knowledge base. The second section starts with a couple of chapters on the nuts and bolts of CSS3 and selectors, followed
         by chapters on layout, motion and color, borders and backgrounds, and fonts and text formatting.
      

      [image: ]

      Most of the chapters are self-contained, although there are a few dependencies. The following chapter diagrams show a few
         suggested reading orders, based on your role and what you expect to get out of the book. Each diagram consists of chapter
         numbers in boxes as well as the recommended and optional steps, which are indicated by two types of arrows as shown in the
         key above.
      

      





	
                  If you are a ...

               
               	
                  Read chapters in this order

               
            



	
WEB DEVELOPER
If you’re a web developer looking to get up to speed, then you should have no problem reading the chapters in numerical order.
                  The CSS used in chapters 2 through 6 should be easy for you to follow. If you’re interested in the history of HTML and the standards process, then you can read
                  appendix A before you dive in. It’s likely that appendixes B through D are not going to tell you anything you don’t already know, so there’s no need to bother with them.
               
               	[image: ]
            


	
NOVICE WEB DEVELOPER
If you’re a novice web developer, then a slightly different approach is recommended. Again, read appendix A only if you’re interested in history, but do read appendixes B, C, and D if you have little-to-no experience with HTML, CSS, and JavaScript. Read appendix C and chapter 7 right after chapter 1 to build your familiarity with CSS so that the limited amount of CSS used in chapters 2 through 6 doesn’t hold you back.
               
               	[image: ]
            


	
APP DEVELOPER
If your goal is to be an app developer, either targeting mobile devices or Windows 8 Metro style apps, then the key chapters
                  for you are 1 through 6 which concentrate on the markup and programming platform provided by HTML5. Include appendixes B and D plus chapter 7 if you’re coming to HTML5 from another platform. Chapter 8 discusses CSS layout, which will be useful for apps. This diagram assumes a graphic designer will handle the detailed design
                  work, so chapters 9 through 11 are not shown.
               
               	[image: ]
            


	
INTERACTIVE MEDIA DESIGNER
If you’re an interactive media designer who is a heavy user of Flash for media, animation, or interactive content, then you
                  can safely skip chapters 2, 5, and 6. Chapter 3 deals with dynamic graphics and 4 with audio and video, and chapters 9 and 10 deal with the more visual-impact aspects of CSS3. Chapter 8 on layout will be of less interest to you, but chapter 11 covers using custom fonts, so you may want to read that section.
               
               	[image: ]
            


	
WEB DESIGNER
If you’re a pure web designer with no interest in JavaScript, then you can read the book while avoiding most of the code.
                  Any snippets of JavaScript you’ll come across in chapters 1 and 7 through 11 can be ignored unless you want to try replicating CSS3 effects in JavaScript for backwards compatibility.
               
               	[image: ]
            





Characters and conventions
      

      This book uses many graphic elements and typographical conventions to guide you and help you learn about HTML5 and CSS3. This
         section summarizes what you can expect to see.
      

      
Characters
      

      You’ll be helped along by the characters from the popular User Friendly cartoons. In case you’re not familiar with this web comic, let me introduce each of the characters and explain their roles
         in this book.
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               	A.J. is the Columbia Internet Web Developer. He loves computer games, nifty art, and has a big-brother relationship with the
                  Dust Puppy. He’ll be your main guide through HTML5 and CSS3, pointing out gotchas and giving you extra tips.
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               	The Dust Puppy was born inside of a network server, a result of the combination of dust, lint, and quantum events. He is wide-eyed
                  and innocent, with no real grasp of reality, but he’s pretty cute and people love him. In this book, Dust Puppy’s main role
                  will be to help you move from one topic to the next, summarizing what you’ve just learned and letting you know what’s coming
                  next.
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               	Erwin is a highly advanced Artificial Intelligence (AI) that resides somewhere on the network. He was created overnight by
                  the Dust Puppy, who was feeling kind of bored. Erwin will help out whenever something needs looking up on the internet or
                  when you need to think like a computer.
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               	Miranda is a trained Systems Technologist and an experienced UNIX sysadmin. A.J. is her boyfriend and she’ll be helping him
                  out throughout the book.
               
            


	[image: ]
               	Greg is in charge of Technical Support at the company. He has broad technical knowledge but no expertise in web development.
                  A.J. is helping him learn about web development, and he’ll ask questions when A.J. isn’t being clear.
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               	Stef works as the Corporate Sales Manager. He can’t understand the way techies think, so he doesn’t get very far with them.
                  Although he admires the power of Microsoft’s marketing muscle, he has a problem with Microsoft salesmen, probably because
                  they make much more money than he does.
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               	Mike works as a System Administrator, and is responsible for the smooth running of the network at the office. He will help
                  us out whenever we need to understand some details of server-side setup.
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               	Sid is a self-described “lichen of the tech-forest floor,” a long-lived, deeply experienced and acerbic observer of the geek
                  gestalt. His history in computing involved vacuum tubes and, later, punch cards. He carries with him an air of compassion
                  mixed with disdain for the younger geeks around him.
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               	Pitr works with Mike as a System Administrator. For some reason he always wears dark glasses and has adopted a guttural Eastern
                  European accent. Pitr will take some time out from his plans for world domination to keep A.J. in his place and to demonstrate
                  that attention to minor technical details that makes geeks so well loved.
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               	Crud Puppy is Dust Puppy’s evil twin and nemesis, born from the crud in Stef’s keyboard. Whenever we need an antagonist, Crud
                  Puppy will be happy to oblige.
               
            





Cartoons & Diagrams
      

      There are many cartoons and diagrams in this book. The cartoons are based on the actual User Friendly comic strips. Their intent is humorous rather than educational as they poke fun at various aspects of web development. A
         sample cartoon is shown below.
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      Diagrams are part of the text; they present information that’s easier to understand in pictorial form. An example diagram
         follows.
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Code Listings & Snippets
      

      Code listings and snippets and any occurrence of code in the text will appear in the LucidaMonoEF font. Here is a typical
         code snippet:
      

      <body>
    <p>HTML5 and CSS3</p>
</body>

      Longer listings will look like this:

      [image: ]

      
Code downloads
      

      Up-to-date downloadable code samples and other news about the book are available from the publisher’s website at www.manning.com/HelloHTML5andCSS3.
      

      
Author Online
      

      Purchase of Hello! HTML5 & CSS3 includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical
         questions, and receive help from the author and from other users. To access the forum and subscribe to it, go to www.manning.com/HelloHTML5andCSS3. This page provides information on how to get on the forum once you’re registered, what kind of help is available, and the
         rules of conduct on the forum.
      

      Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between
         readers and the author can take place. It’s not a commitment to any specific amount of participation on the part of the author,
         whose contribution to the book’s forum remains voluntary (and unpaid). We suggest you try asking the author some challenging
         questions, lest his interest stray!
      

      The Author Online forum and the archives of previous discussions will be accessible from the publisher’s website as long as
         the book is in print.
      

      
About the author
      

      Rob Crowther is a web developer and blogger based in London, UK. Currently he works for a small software company building
         web applications for corporate clients such as BNP Paribas, BNY Mellon, Honeywell, and Young & Co.’s Brewery.
      

      


Part 1. Learning HTML5
      

      This part of the book focuses on HTML5. Chapter 1 introduces you to new and updated markup features in HTML5, chapter 2 discusses forms and form validation, chapter 3 explores HTML5’s new dynamic graphics capabilities, chapter 4 talks about how to use video and audio on your web pages, and chapters 5 and 6 look at the new APIs you can use for client-side development and networking.
      

      


Chapter 1. Introducing HTML5 markup
      

       




	
            




         This chapter covers
         

         
	
New semantic elements in HTML5
            

            	Updated HTML4 elements

            	New global attributes

            	The HTML5 content model

            	Getting new elements to work in old browsers

         



      


	
            



 

[image: ]

      This chapter assumes you have some knowledge of previous versions of HTML. If you’re new to HTML, check out appendix B—it should give you enough information to understand this chapter.
      

      We’ll start with some background on how and why the particular set of new elements in HTML5 was chosen. Then we’ll examine
         new elements for the overall structure of web pages before moving on to elements, both new and redefined, intended for particular
         bits of content. You’ll then learn about the new attributes in HTML5. Next, we’ll spend a few pages considering the more conceptual
         issue of the new approach to element categorization in HTML5. Finally, you’ll go back to practicalities and learn how to make
         sure your new HTML5 content will work in old browsers.
      

      
Why do we need new elements?
      

      This section looks at some of the research that went into understanding the document structures that web authors were trying
         to describe semantically with HTML; this information was used to decide which new elements should be added in HTML5. We’ll
         then look at each of the new elements in turn.
      

       




	
            




         What does semantic mean?
         At heart, HTML is a way of describing hyperlinked documents: documents that are linked together as part of a network of knowledge.
            The elements of HTML are meant to mean something, and that meaning is what we refer to as the semantics. Because HTML describes documents, the semantics are along the lines of “this content is a paragraph,” “this content is a
            level-one heading,” and “this content is an unordered list.”
         

         Being able to describe the structure of a document this way is valuable because it lets you keep the details of how to best
            display content separate from the content itself. The result is that the same web page, if well structured, can easily be
            read on a desktop computer, a mobile phone, and a text-to-speech converter. Compare this to a document format like PDF, where
            the layout and content are deeply interlinked because the fidelity of the eventual printed output is the primary goal. It’s
            usually awkward to read an A4 PDF on a mobile device because there’s no option other than to view it at A4 size.
         

      

      


	
            



 

HTML4 has two built-in methods for extending the semantics of elements: the id and class attributes. The id attribute is a unique identifier, but, rather than a random string, the identifier can be a meaningful word—in other words,
         it can have semantic value. The class isn’t unique, but multiple classes can be applied to a single element like tagging in popular social network tools. Some examples
         are shown in the following table.
      

      





	
                  Markup

               
               	
                  Suggested meaning

               
            



	<p>
               	A paragraph
            


	<p id="author">
               	A paragraph that represents a particular author
            


	<p class="bio">
               	A paragraph that represents a biography
            


	<p class="author bio">
               	A paragraph that represents an author biography
            




No definitive standard sets down which values mean what,[1] so one site could use writer for the same thing another site uses author for, or two sites could use author to mean something completely different. This isn’t a huge issue, because HTML isn’t intended to describe real-world things
         like authors, so the meaning behind those values is likely to be site-specific anyway. But id and class attributes can also be used to describe document features; for instance, a nav class would probably indicate an element that contains navigation. If you were looking for ideas for new elements to add
         to HTML to improve its ability to describe documents, a survey of the sorts of values used in id and class attributes would be a good place to start.
      

      
         1 Although some have attempted it. See the discussion of microformats later in this chapter.
         

      

      With this in mind, in 2005 several studies were done that attempted to analyze how authors were using id and class values in markup on the web. Two of these are of particular interest to us:
      

      

      
	In November 2005, a study of 1,315 websites counted how often different values for the id attribute were used.
         

         	In December 2005, a study of slightly over a billion web pages analyzed, among other things, how often particular class names
            appeared.
         

      

The diagram that follows shows the top 20 results in each category down each side and the corresponding new HTML5 elements
         along with the IDs and classes that inspired them in the middle.
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      In the next section, you’ll learn about some of the new elements that have been added to HTML5 as a result of this research.
      

      
New elements for page structure
      

      By page structure we mean the top-level items: the header, the footer, the navigation, the main content, and so on. Let’s join A.J. and Greg,
         who are discussing the research results from the previous section.
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Sectioning content
      

      It’s common for web pages to have many distinct sections. A blog homepage usually has several blog posts, each a section in
         itself, and each blog post may have a comments section or a related-posts section. HTML4 offers only one type of element for
         this common need: <div>. HTML5 adds two new elements: <section> and <article>.
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      The <section> and <article> elements are conceptually similar. Articles and sections can be interchangeable—articles can exist happily within sections,
         but articles can also be broken down into sections, and there’s been a lot of discussion about whether HTML5 really needs
         both of them. For now, though, we have both, and you’re probably asking yourself how to decide which one to use. The key parts
         of the spec to focus on when choosing one or the other are as follows:
      

      

      
	An article is intended to be independently distributable or reusable.
         

         	A section is a thematic grouping of content.
         

      

[image: ]

      
Headings, headers, and the outlining algorithm
      

      Heading elements provide an implicit structure for documents. A heading indicates the start of a new section and briefly describes the topic of the text that follows. The level of a heading (levels
         1 through 6 in HTML) indicates an implicit hierarchy. This implicit structure is useful for the automatic generation of a
         table of contents. Some websites, such as Wikipedia, generate a table of contents for each page; screen readers and other
         accessibility tools use the table of contents to allow users to navigate the page more easily. HTML5 formalizes this implicit
         structure with the outlining algorithm. In this section, you’ll learn about this algorithm as well as how it interacts with
         the two new heading elements, <header> and <hgroup>.
      

      A <header> element appears near the top of a document, a section, or an article and usually contains the main heading and often some
         navigation and search tools. Here’s an example from the BBC website.
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      Here’s how that might be marked up in HTML5:
      

      <header>
  <h1>BBC</h1>
  <nav>
    <ul>
      <li><a href="/options">Display Options</a></li>
      <li><a href="/access">Accessibility Help</a></li>
      <li><a href="/mobile">Mobiles</a></li>
    </ul>
  </nav>
  <form target="/search">
    <input name="q" type="search">
    <input type="submit">
  </form>
</header>
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      The <hgroup> element should be used where you want a main heading with one or more subheadings. For an example, let’s look at the HTML5
         spec:
      

      [image: ]

      <hgroup>
  <h1>HTML5
    (including next generation
     additions still in
development)
   </h1>
  <h2>Draft Standard—
      12 May 2010</h2>
</hgroup>

      The <header> element can contain any content, but the <hgroup> element can only contain other headers—that is, <h1> to <h6>, plus <hgroup> itself. The following diagram demonstrates the differences.
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      The outlining algorithm generates a table of contents for your document based on the section and heading markup you’ve used.
         In HTML4, the overall structure of a document was left up to individual browsers to decide; in HTML5, it’s part of the spec.
         This benefits you because any user agents that need an outline, often for accessibility purposes,[2] will generate the same outline for any given document. To help you get the idea, let’s look at several sample documents.
         Erwin will generate the document outline according to the HTML5 spec. You’ll see how the outline is impacted both by headings
         and heading groups as well as the articles and sections we discussed in the previous section.
      

      
         2 The W3C’s User Agent Accessibility Guidelines recommend that browsers generate a document outline in guideline 1.10.2: www.w3.org/TR/UAAG20/#gl-alternative-views.
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      <body>
    <h1>Main heading</h1>
    <p>Some text</p>
    <h2>Level 2 heading</h2>
    <p>Some more text</p>
    <h3>Level 3 heading</h3>
    <p>A bit more text</p>
    <h2>Another level 2 heading</h2>
    <p>The last bit of text</p>
</body>
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      In a plain document with no other sectioning content, the outline will match the heading levels. This is similar to the way
         a table of contents in Wikipedia is generated (right). Headings can also be grouped using the <hgroup> element. Let’s see how they affect the document outline:
      

      <hgroup>
    <h1>Main heading</h1>
    <h2>
      Subheading to main heading
    </h2>
</hgroup>
<p>Some text</p>
<h2>Level 2 heading</h2>
<p>Some more text</p>
<h3>Level 3 heading</h3>
<p>A bit more text</p>
<hgroup>
    <h2>Another level 2 heading</h2>
    <h3>
      Subheading to level 2 heading
    </h3>
</hgroup>
<p>The last bit of text</p>
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      The outline will only show the highest level heading from any <hgroup>: you can see the headings “Subheading to main heading” and “Subheading to level 2 heading” don’t appear in the outline. The
         <hgroup> element can contain any number of subheadings, but it can only contain other heading elements.
      

      Next, let’s look at how sections affect the outline:

      <h1>Sections</h1>
<section>
    <h1>Main heading</h1>
    <p>Some text</p>
    <h2>Level 2 heading</h2>
    <p>Some more text</p>
    <h3>Level 3 heading</h3>
    <p>A bit more text</p>
    <h2>Another level 2 heading</h2>
    <p>The last bit of text</p>
</section>
<section>
    <h1>Main heading</h1>
    <p>Some text</p>
    <h2>Level 2 heading</h2>
    <p>Some more text</p>
    <h3>Level 3 heading</h3>
    <p>A bit more text</p>
    <h2>Another level 2 heading</h2>
    <p>The last bit of text</p>
</section>
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      As you can see, there are now multiple <h1> elements in the document, but they don’t all sit at the same level of the document outline. In fact, you can do without any
         heading element other than <h1>. Let’s look at another example.
      

      <h1>Main heading</h1>
<p>Some text</p>
<section>
    <h1>Level 2 heading</h1>
    <p>Some more text</p>
    <article>
        <h1>Level 3 heading</h1>
        <p>A bit more text</p>
    </article>
</section>
<section>
    <h1>Another level 2 heading</h1>
    <p>The last bit of text</p>
</section>
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      We have achieved the exact same outline as the original example but using only level-one headings. Earlier, we discussed the
         similarity between <section> and <article>. If we replace one with the other in the previous listing, you can see how similar they are:
      

      <h1>Articles</h1>
<article>
    <h1>Main heading</h1>
    <p>Some text</p>
    <h2>Level 2 heading</h2>
    <p>Some more text</p>
    <h3>Level 3 heading</h3>
    <p>A bit more text</p>
    <h2>Another level 2 heading</h2>
    <p>The last bit of text</p>
</article>
<article>
    <h1>Main heading</h1>
    <p>Some text</p>
    <h2>Level 2 heading</h2>
    <p>Some more text</p>
    <h3>Level 3 heading</h3>
    <p>A bit more text</p>
    <h2>Another level 2 heading</h2>
    <p>The last bit of text</p>
</article>
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      Now let’s consider the <header> element. It represents the header of a document, a section, or an article, typically containing headings and other metadata
         about the section. You’ll frequently have content that you don’t want to be part of the heading element itself but that doesn’t
         fit in with the following content. Examples would be subheadings, author bylines, and publishing date information:
      

      <h1>Articles</h1>
<article>
    <header>
        <h1>Main heading</h1>
        <p>Some text</p>
    </header>
    <h2>Level 2 heading</h2>
    <p>Some more text</p>
    <h3>Level 3 heading</h3>
    <p>A bit more text</p>
    <h2>Another level 2 heading</h2>
    <p>The last bit of text</p>
</article>
<article>
    <header>
        <h1>Main heading</h1>
        <p>Some text</p>
    </header>
    <h2>Level 2 heading</h2>
    <p>Some more text</p>
    <h3>Level 3 heading</h3>
    <p>A bit more text</p>
    <h2>Another level 2 heading</h2>
    <p>The last bit of text</p>
</article>
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Common page elements
      

      There are more new elements than <article>, <section>, <header>, and <hgroup>. Let’s look at some more pages from our set of typical websites.
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      The <aside> element is intended for content that isn’t part of the flow of the text in which it appears but is still related in some
         way. In many books, including this one, you’ll see sidebars for things such as terminology definitions and historical background,
         like the one that follows—these would be marked up as <aside> if the book was HTML5. Sidebars are also common in website design, although the meaning is slightly different: often they
         contain navigation or related links.
      

       




	
            




         Sidebar
         This is an example sidebar. If this were an HTML5 document, it would be marked up with the <aside> element.
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      The <nav> element is intended for navigation, both within the page itself, as in the Wikipedia table of contents, and through the rest
         of the website. You can have any number of <nav> elements on a page. On large sites, it’s common to have global navigation across the top (in the <header>) and local navigation in a sidebar (in an <aside> element).
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      The <footer> element generally appears at the end of a document, a section, or an article. As with the <header> element, its content is generally metainformation—author details, legal information, or links to related information. But
         it’s valid to include <section> elements within a footer—for example, when marking up appendixes.
      

      [image: ]

      The <small> element often appears within a <footer> or <aside> element—it contains copyright information, legal disclaimers, and other fine print. Note that it’s not intended to make text smaller. You may choose to style its contents smaller than your main text, but, as with other elements,
         its role is to describe its contents, not prescribe presentation.
      

      
The HTML DOCTYPE
      

      The DOCTYPE declaration optionally appears at the start of an HTML document. It comes from the Standard Generalized Markup Language (SGML)
         that was used to define previous versions of HTML in terms of the language syntax. The DOCTYPE serves two practical functions:
      

      

      	It’s used by HTML validation services to determine which version the document uses.
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