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          1 VitalSource Bookshelf and EPUB 3


        
          VitalSource Technologies Inc. is committed to ensuring a rich reading
        experience for everyone through our multi-platform Bookshelf® reading
        system. Bookshelf provides readers access to their content where and
        when they want – offline on Windows or Mac machines; online using
        standard browsers; and on mobile devices for iOS and Android.

        
          A rich reading experience requires more than a device with the right
        version of Bookshelf. As a partner of VitalSource, you know that
        production of the highest quality content relies on consistent
        production standards and technology. That’s why VitalSource adheres to
        the EPUB 3 specifications defined by the International Digital
        Publishing Forum (IDPF). Conforming to the IDPF EPUB 3
        Specifications ensures that consistency
        across operating platforms while enabling support of interactive
        elements and other features.

        
          EPUB 3 is the most recent format for rendering digital publications, 
        so it’s important to understand about backwards compliance with
        the previous standard, EPUB 2. All EPUB 3 readers are required to render
        EPUB 2 content, but EPUB 2 readers will not render EPUB 3 files.

        
          Additionally, VitalSource recommends that all publishers, service providers
        and technology vendors visit EPUBTest.org
        for the latest on which enhancements and features of EPUB 3 render 
        on the most commonly used devices, apps, and reading systems.
        The test suite was designed by the IDPF, and is maintained through a
        partnership between the IDPF, DAISY Consortium and the Book Industry
        Study Group.

        
          Refer to the following resources form more information on changes from
        previous versions of the EPUB standard:

        
          
            	Changes from EPUB 2.0.1 to EPUB 3:
        http://www.idpf.org/epub/30/spec/epub30-changes.html

            	Changes from EPUB 3 to EPUB 3.0.1:
        http://www.idpf.org/epub/301/spec/epub-changes.html

          

        
        
      

    

  
    
      
        
          1.1 Using This Guide

        
          This guide provides instructions for designing EPUB 3 publications compliant with the 
        VitalSource Bookshelf reading system. Proper design and
        configuration allows you to upload files to Bookshelf correctly the
        first time, reducing errors and rework that can prevent timely
        distribution of your titles. To assist you in planning, this guide
        provides:

        
          
            	An overview of some important sections of the EPUB 3 specification

            	Instructions on applying the specification to your titles for use with
        VitalSource Bookshelf

            	Recommendations for optimal EPUB 3 construction

          

        
        
      

    

  
    
      
        
          

        
          2 Content Documents


        
          
            2.1 Introduction

        
            An EPUB comprises a host of file types, including HTML, images,
        scripts, fonts, stylesheets, etc., that the content, all wrapped
        in a metainformational XML layer. All
        of the files that contribute to rendering an EPUB are considered
        “publication resources.” The files that contain the content rendered by the reading system and delivered to the user — what the reader will see — are called “content documents.”

        
            EPUB 3 requires that these content documents, which are referenced by
        the <spine> element in the package document, 
        must be either SVG (Scalable Vector Graphics, which
        typically capture page images in XML syntax and are not reflowable) or
        XHTML5 (using the markup provided by HTML5 and following the rules of
        XML).

        
            
Bookshelf Requirement


              
        
              Content documents must be provided as XHTML5. There are many references
        and tutorials on HTML5 available on the Web. The formal W3C
        specification for HTML5 is at http://www.w3.org/TR/html5/.

            
        
            One essential aspect of XHTML, like all XML, is that it is based on
        Unicode. Instead of the HTML named entities (e.g., &mdash; for an em
        dash) commonly used in EPUB 2 and elsewhere, EPUB 3 and HTML5 require
        the use of Unicode, usually in the form of numeric entities (e.g.,
        &#8212; for an em dash). In addition, while EPUB 3 enables embedded
        fonts, it requires that they be either OpenType or WOFF fonts.

        
            
Bookshelf Requirement


              
        
              All characters must be encoded as Unicode, and Unicode-based fonts
        (which must be OpenType or WOFF) must be provided for all characters
        used in a book.

            
        
            The markup of these XHTML5 content documents must align with the CSS
        (Cascading Stylesheet) that is another key component of the EPUB (see
        section 4). In addition, certain elements in HTML5 have specific
        semantic meanings which guide Bookshelf as to the proper handling of the
        content. For example, a <section> is part of the logical hierarchy
        of the primary text flow; an <aside> is an object outside that
        text flow, secondary content like a sidebar or box or footnote; a
        <figure> is a wrapper that contains an image and its associated
        components like number, title, caption, and credit.

        
            
Bookshelf Recommendation


              
        
              Follow HTML5 semantics as much as possible.

        
              While it is possible and legal to use a <div> in place of any other HTML5
        element, using proper HTML5 semantic elements is strongly encouraged.

            
        
            In addition to the semantics inherent in HTML5, EPUB 3 includes a
        special epub:type attribute, that is designed to provide additional
        semantic information about what an element’s structural purpose or role
        is. (This is not to be confused with the class attribute, which is
        primarily used in connection with CSS to provide consistent and
        context-sensitive rendering; and it is also not to be confused with
        semantic enrichment, for which RDFa or microdata are designed.) For
        example, as mentioned above, the <aside> element can be used for
        both sidebars and footnotes; epub:type enables you to distinguish
        between them, e.g. <aside epub:type="sidebar"> and
        <aside epub:type="footnote">.

        
            

        
            The values of the epub:type attribute in an EPUB are designed to
        provide important information to screen readers and other tools for
        accessibility. Part of the EPUB 3 spec is a Structural Semantics
        Vocabulary that provides a standard set of default values for
        epub:type. EPUB 3 does not require the use of these default
        values—publishers are free to use other values, as long as they use a
        prefix and declare it using the epub:prefix attribute on the root
        <html> element. The use of the default EPUB 3 Structural Semantics
        Vocabulary is very useful because it provides a common set of terms for
        commonly used structural features of books, and makes those books more
        accessible. The addition of educational properties in conjunction with
        the release of EPUB 3.0.1 are particularly useful for Vital Source
        clients.

        
            For a complete list of the EPUB 3 Structural Semantics Vocabulary, go
        to http://www.idpf.org/epub/vocab/structure/.

        
            
Bookshelf Recommendation


              
        
              Use the epub:type attribute with values provided by the EPUB 3
        Structural Semantics Vocabulary to distinguish structural elements of
        your book.

        
              Further guidance as to the structure and markup of content documents is
        provided in the balance of this section. Subsequent sections of these
        specifications address other resource types such as images, stylesheets,
        media, and metadata.

            
        
          
        
      

    

  
    
      
        
          2.2 Structuring your EPUB Content Documents

        
          The EPUB 3 spec does not mandate a specific way to organize content
        documents. For example, a book could consist of a single XHTML file
        (with supplemental resources like images, media, and scripts), one file
        per chapter (with separate files for frontmatter and backmatter), or a
        very granular collection of files (e.g., a new file for every section
        starting with an A-head or level one subhead). However, you are required
        to specify the reading order of these content documents, including
        content documents that are linked to by top-level content documents, in
        the spine.

        
          Bookshelf will render each content document as a single, scrollable page
        as if viewed in a web browser.

        
          
Bookshelf Recommendation


            
        
            The content documents contained in EPUBs should be structured and tagged
        as follows:

        
            
              	Include elements that are outside the linear narrative flow of the
        text—figures, tables, sidebars, marginal items, and footnotes—in the
        content document in which they appear, ideally immediately after the
        paragraph in which their first callout occurs.

              	Provide sections of frontmatter and backmatter as a separate file for
        each contiguously-paginated section of content in the print book, as
        <section> elements enclosed in <body epub:type="frontmatter"> or
        <body epub:type="backmatter"> and identified by the proper value
        of the epub:type attribute and whatever class attribute is needed. However, these
        files must align with the TOC and bookmarks in order to perform
        properly in the Bookshelf reader. Examples of values for the epub:type attribute from the EPUB Structural Semantics
        Vocabulary include halftitlepage, titlepage, copyright-page,
        acknowledgements, contributors, dedication, toc, lot
        (for a listing of tables), loi (for a listing of illustrations),
        foreword, introduction, preface, and index. When no value from
        the Structural Semantics Vocabulary is appropriate, use
        division. Again, note that these <section> elements can
        also carry whatever class attribute values are needed for rendering
        by the CSS that is part of the EPUB.

              	Avoid using SVG content documents for Bookshelf, as they may increase load times and block highlight functionality.

            

        
          
        
          

        
          
            2.2.1 TOCs and Navigation

        
            EPUB 3 provides for the following types of Tables of Content (TOCs):

        
            
              	The “toc nav” is the primary form specified by EPUB 3. This XHTML
        document uses a HTML5 <nav> element with an epub:type of toc to provide the reading system a TOC navigation mechanism.

              	The “landmarks nav” uses a <nav> element with an epub:type of landmarks to provide a list of
        “landmarks,” replacing the Guide that was part of EPUB 2.

              	The “page-list nav” uses a nav element with an epub:type of page-list to link all of the page breaks
        as marked in the content documents. <nav epub:type="page-list">
        VitalSource Bookshelf uses only “toc nav” to generate the Table of
        Contents. The “landmarks nav” is not used.

            

        
            The “page-list nav” is essential for VitalSource Bookshelf to link to 
        the supplied page breaks. (See the Page Breaks section of this
        document for more information on marking up page breaks.)

        
            All of these elements are contained in a XHTML “navigation document,” designated in the manifest by the item element containing the properties attribute with value nav.

        
            The EPUB 3 navigation document uses standard HTML5 markup, allowing for
        use of additional presentational markup to control the appearance of the
        TOC. For example, this EPUB uses the navigation document as a content document. EPUB 3 navigation documents use a combination of the
        <nav> element, nested <ol> elements, optional heading
        elements, and required <a> (anchor) elements linking each of the
        <li> (list item) elements to a location in the content.

        
            The fundamental unit that points to an actual location in the document
        should be tagged as a ordered list containing list items of anchor tags:

        
            <ol>
   <li>
      <a href="chap005.xhtml">Chapter 5: Title of Chapter 5</a>
   </li>
</ol>

        
            These are contained in a hierarchical pattern of nested lists:

        
            <ol>
   <li>
      <a href="part01.xhtml">Part I: Title of Part I</a>
      <ol>
         <li>
            <a href="chap001.xhtml">Chapter 1: Title of Chapter 1</a>
         </li>
[subsequent levels within Chapter 1, followed by the 3 other chapters in Part I and their subsequent levels]
      </ol>
   </li>
   <li>
      <a href="part02.xhtml">Part II: Title of Part II</a>
      <ol>
         <li>
            <a href="chap005.xhtml">Chapter 5: Title of Chapter 5</a>
         </li>
           [subsequent levels within Chapter 5, followed by the other chapters in Part II and their subsequent levels]
      </ol>
   </li>
</ol>

        
            

        
            For more information on TOCs and Navigation, including code examples,
        review Chapter 2 Navigation, The EPUB Navigation Document in
        EPUB 3 Best Practices.

        
            
Bookshelf Requirement


              
        
              Bookshelf requires an EPUB navigation document. Make this document is 
        identified in the manifest and contains:

        
              
                	a “toc nav”
                  
                    	using the <nav> element and list markup required by the EPUB 3 spec

                    	including every content document in the publication

                    	representing all levels of document structure across the publication

                  

                

                	a separate “page-list nav that” links to all the
        page breaks

              

        
            
            
Bookshelf Recommendation


              
        
              Make XHTML content documents correspond to the published tables of
        contents in the print edition, if one exists.

            
        
          
          
            2.2.2 Page Breaks

        
            The DAISY Consortium, an organization focused on accessibility of EPUBs,
        states,

        
            
              If an ebook is produced from the same workflow as a print
        document, print pagination markers should be retained in the document to
        assist readers who may be operating in a mixed print/digital
        environment, such as a classroom. The page numbers allow a common point
        of reference between the two editions.

            

        
            So, although page numbering is
        not required in the EPUB 3 specification, VitalSource strongly
        recommends that publishers submit files that contain page numbering.

        
            Providing page numbering enables:

        
            
              	Accurate analytics

              	Accurate print restrictions

              	Go-to-page functionality

              	Consistency with print copies for the mixed-use classroom

              	Printing from VitalSource Bookshelf

            

        
            Note: Omitting page breaks will disable both print restrictions
        and go-to-page functionality in Bookshelf.


        
            

        
            The “page-list nav” links to all of the page breaks, 
        including blank pages, and explicitly provides a record of
        how the page number is displayed in print (e.g., as Arabic numeral,
        roman numeral, or not displayed, known as a “blind folio”). If a print 
        version exists, the page breaks should match the print edition. The syntax
        specified for pagebreak markers does the following in Bookshelf:

        
            
              	Enables these to be treated as targets for links.

              	Accounts for all pages (including blanks) in sequential order starting
        from the first page of the book.

              	Provides the literal folio as printed on each page.

            

        
            This syntax is invaluable for any system using your EPUBs in which the
        ability to reference or cross-reference to pages in the print version is
        useful.

        
            
Bookshelf Recommendation


              
        
              If a new page in the print edition starts with the second 
        portion of a hyphenated word, include the first word in your EPUB
        page break.

            
        
            Mark the beginning of each page in your EPUB with a <div> or <span> element containing the epub:type value pagebreak and id and title attributes. For example:

        
            <span id="page-0007" title="7" epub:type="pagebreak"/>

        
            The above example is not displayed on the page, but the user can navigate to this 
        location in the document using Bookshelf’s go-to-page functionality, 
        and the printed folio in the title attribute 
        is displayed in the Bookshelf user interface.

        
            If the page number will be displayed on the page, replace the title with element content. For example:

        
            <div id="page-vii" epub:type="pagebreak">vii</div>

        
            If a page lacks a printed folio, you may include a blank title element. For example:

        
            <span id="page-iii" title="" epub:type="pagebreak"/>

        
            Note that these page break elements are markers that
        record the boundary between pages. 
        They do not govern file structure. 
        As a user scrolls through a content document,
        Bookshelf displays the current page folio based
        on the . If no page break tag exists
        in a content document, Bookshelf will display the last known page folio 
        from a previous document.

        
            If a print or PDF edition 
        exists, place page breaks wherever they should appear, even within <figure> or 
        <aside> elements.

        
            Remember, the inclusion of page breaks in an EPUB 3 means that a
        “page-list nav” is also required in the navigation document (see section
        2.2.1).

        
            

        
            The display and styling of on-page numbers is purely up to the content
        author. If page break tags are added with text content
        they can be styled with CSS just like any other element in the document.

        
            For more information on page breaks, including code examples, review
        EPUB 3 Best Practices, Chapter 2 Navigation, Page List.

        
          
        
      

    

  
    
      
        
          2.3 Semantic Content Organization

        
          The EPUB 3 specification is designed to provide publishers with a great
        deal of freedom to control the markup and appearance of their textbooks.
        Because the publisher supplies both the marked-up content documents and
        the CSS (Cascading Stylesheet, see section 4), Bookshelf imposes few
        requirements on EPUBs other than those that are inherent in the EPUB 3
        spec itself.

        
          
            2.3.1 Language

        
            Declare the natural language of each XML document in the publication, as
        well as any changes that occur in specific ranges of text. This is
        particularly important for XHTML and SVG content documents. Bookshelf
        does not currently use this tag, although future releases may use the
        specified language for text-to-speech, for example.

        
            Always use the xml:lang attribute, because XHTML content documents are
        of the application/xhtml+xml core media type and are expected to be
        parsed as XML (EPUB 2 reading systems will only recognize this
        attribute, as well). Also specify the lang attribute, but make sure both
        attributes specify the same value. The lang attribute addresses the case
        that XHTML content documents are parsed as HTML, and some older
        assistive technologies recognize only this attribute. For example:

        
            <?xml version="1.0" encoding="utf-8"?>
<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en" lang="en" xmlns:epub="http://www.idpf.org/2007/ops">
  <head>…</head>
  <body>
    <section epub:type="chapter" xml:lang="ja" lang="ja">…</section>
  </body>
</html>

        
            Note: xml:lang attribute has inheritance
        behavior, so that if you apply this attribute to a higher-level element
        (parent or ancestor), you don’t need to specify it on a lower-level
        element (child or descendant), unless the language changes for the
        lower-level element.


        
          
          
            2.3.2 Logical Reading Order

        
            Content must be marked up such that the reader can follow a logical path
        through the primary material, skipping secondary materials if desired.
        This path is called the logical reading order.

        
            To establish the logical reading order, ensure that:

        
            
              	Complex structures such as lists, tables,
        figures, and code samples are properly tagged using the appropriate
        semantic elements.

              	Elements like <section> and <aside> are appropriately
        applied to groupings of primary and secondary content.

              	Appropriate semantics are applied to all
        elements to disambiguate use.

              	Content order within the markup accurately
        reflects the natural reading order (i.e., CSS is not being used to
        reposition elements in a different sequence for visual readers than
        can be found in the markup).

              	JavaScript is not required in order to read a
        document from beginning to end.

            

        
          
          

        
          
            2.3.3 Heading Structure

        
            Headings remain one of the primary means of navigation for users of
        assistive technologies. Heading elements should be treated as the
        primary indicator of the outline of your entire EPUB. Proper heading hierarchy is
        critical for accessibility.

        
            In the HTML5, hierarchy is established through the use of heading tags,
        h1 through h6. The HTML5 spec also created the <section> element,
        which was designed to supercede the heading hierarchy. The intent was that nested sections would
        create the document hierarchy, and heading tags would create a document-within-a-document structure.
        However, this document hierarchy method has not been adopted by any modern browser, 
        so we recommend only relying on the heading tags to specify document structure.
        Likewise, most screen readers only use the h1 through h6 tags for navigation.

        
            Only a single heading should be included as a child of a <section>. If you need to
        include subheadings, it is best to incorporate them into the main
        heading or include them in subsequent paragraphs using a <header> tag to
        encapsulate.

        
            In most cases h1 through h6 should be sufficient to hierarchically organize the
        content. We recommend re-structuring a document for the sake of users 
        if the hierarchy requires more than six levels.

        
            If a <section> does not have a heading, consider including a title or
        aria-label attribute with the implied nature (e.g.,
        chapter or part). Although it is anticipated that assistive
        technologies will be able to voice or render the epub:type semantics in
        such cases, a fallback attribute is prudent at this time. Note that the
        title attribute may present a visible tooltip in contexts where the
        content can be hovered, whereas aria-label will not.

        
            Never split a heading between multiple heading elements. Use <span> elements
        if you need to visually change the look and appearance of heading content.

        
            
Bookshelf Recommendation


              
        
              
                	Tag the book title as <h1>; chapters and similar level content
        blocks as <h2>, subchapters as <h3>, and so on.

                	To support compatibility with assistive technologies, ensure that
        content elements that are logically at the same level in the TOC
        hierarchy use the same HTML heading levels (even if they are styled
        differently). Screen reader users rely on a hierarchical heading
        structure for content navigation.

                	Avoid using heading elements within <figure>, <blockquote> and other HTML5
        sectioning root elements.

                	Use <span> elements and CSS to to present headings that break across
        multiple lines, headings that require font size changes, etc.

                	Use title or aria-label attributes to mark up sections
        that do not have headings.

              

            
        
            See the Headings section of the EPUB 3 Accessibility Guidelines
        from IDPF for additional information and examples of how to mark-up
        headings
        (http://www.idpf.org/accessibility/guidelines/content/xhtml/headings.php).

        
          
          

        
          
            2.3.4 Endnotes & Footnotes

        
            The EPUB 3 Structural Semantics Vocabulary distinguishes between three
        fundamental types of notes – footnotes, endnotes, and rearnotes. These
        notes use standard HTML5 markup but add epub:type="noteref" to provide
        the proper EPUB semantics.

        
            
Bookshelf Requirement


              
        
              Use EPUB 3’s HTML5-based requirements for the markup of notes.
        “Back-link” all notes (the reference in the text links to the note, and
        the note links back to the reference in the text), to allow the user to
        follow a note link and then return to their location in the text.

        
            
            
Bookshelf Recommendation


              
        
              Encode notes as follows:

        
              
                	Tag footnotes (which appear at the bottom of the page or in the margin
        as <aside epub:type="footnote" id="[ID of note]">.

                	Reference with an <a> using a relative URI, contained in
        the file in which they are referenced

                	Back-link to the reference in the text.

              

        
              <p>
   <a epub:type="noteref" href="#[ID of footnote]" id="[ID of footnote reference]">[number, letter, or symbol]</a>
</p>
<aside epub:type="footnote" id="[ID of footnote]">
   <p>
      <a href="#[ID of footnote reference]">[number, letter, or symbol]</a> Text of footnote, 
   </p>
</aside>

        
              In this example, the paragraph text is tagged with a footnote using a
        number, letter, or symbol as the footnote reference. Footnote text is
        preceded with its label expressed as a letter, number or symbol.

            
        
            The EPUB 3 spec does not require that footnote reference rendering in
        the text must match the rendering of the label in the footnote itself.
        For example, it could be a superior number in the text and a lining
        number in the footnote.

        
            Endnotes, backnotes, or other notes that appear at the end of a section
        or in the backmatter must be tagged as a <p> or <div>,
        ideally contained in a <section epub:type="rearnotes">. Use the
        same markup for referencing and back-linking endnotes as that for
        footnotes.

        
            Tag marginal notes according to the specifications for footnotes above,
        but use epub:type="note".

        
            
Bookshelf Recommendation


              
        
              Group Notes into <section epub:type="footnotes"> or
        <section epub:type="rearnotes">. Remember to mark up
        each individual note as specified above.

            
        
          
          

        
          
            2.3.5 Lists

        
            EPUB content can contain three types of lists:

        
            
              	<ol> (ordered list): used when the
        order, or sequence, of the items is important

              	<ul> (unordered list): used when there
        is little or no significance to ordering items (e.g., just because you
        arrange items alphabetically does not impart meaning to the order)

              	<dl> (definition list) used to define
        terms, mark up glossaries, etc.

            

        
            List elements must not be used for purely presentational purposes (e.g.,
        using definition lists to make bolded headings with indented paragraphs). Always
        tag list items in the set using the appropriate ordered (ol) or
        unordered (ul) list element. Do not use <br /> tags to visually render items
        on separate lines, or use similar styling tricks on <div> elements
        to affect the visual appearance of a list.

        
            The definition list (dl) element is for name/value pairs found in 
        dictionaries, glossaries, or frequently asked questions. The element
        should not be used for character dialogue, as this breaks
        the semantic.

        
            Refer to the following links for more information about HTML5 and WCAG
        2.0 standards and guidelines related to lists:

        
            
              	The ol element (HTML5):
        http://dev.w3.org/html5/spec-author-view/the-ol-element.html#the-ol-element

              	The ul element (HTML5):
        http://dev.w3.org/html5/spec-author-view/the-ul-element.html#the-ul-element

              	The dl element (HTML5):
        http://dev.w3.org/html5/spec-author-view/the-dl-element.html#the-dl-element

              	H40: Using definition lists | Techniques for WCAG 2.0.
        http://www.w3.org/TR/WCAG20-TECHS/H40.html

              	H48: Using ol, ul and dl for
        lists or groups of links | Techniques for WCAG 2.0.
        http://www.w3.org/TR/WCAG20-TECHS/H48.html

            

        
          
          
            2.3.6 Images

        
            Images central to the understanding of a publication must always include
        a text alternative in the alt attribute. If the image is purely
        decorative, leave the alt attribute left empty. For improved
        accessibility, attach an ARIA role attribute with the property
        presentation.

        
            For example:

        
            <img src="someimage.jpeg" alt="This is an image explanation and is crucial for accessibility" role="presentation">

        
            Note: If an image is important to the publication, but not required to
        be read at the point of insertion (i.e., it is not part of the logical
        reading order), use a <figure> tag to enclose it. (See section 2.3.7.)


        
            Bookshelf handles all four image formats that are core media types in
        EPUB 3: GIF, JPEG, PNG, and SVG. However, not all
        browsers, or other reading systems, support SVG equally well, and some
        do not support SVG at all.

        
            

        
            
Bookshelf Requirement


              
        
              Provide images as GIF, JPEG, PNG, or SVG, at a minimum resolution of
        150 pixels per inch (PPI), and a maximum resolution of 300 PPI.

        
              Images with fine detail, such as maps, should be provided at 300 PPI.

            
        
            
Bookshelf Requirement


              
        
              All image, video, and audio files must include alt text that
        sufficiently describes the resource in a meaningful way for
        visually-impaired or hearing-impaired users. Note that accessibility
        rules permit alt to be omitted when the <figcaption> element
        contains sufficiently useful information.

            
        
            Images that consist solely or primarily of textual content, such as a
        title page, part opener, or chapter opener, must be provided as XHTML
        content. While the textual content is also provided as alt text for
        accessibility purposes, fully marked-up XHTML content is also required.

        
          
          
            2.3.7 Figures

        
            If a book contains illustrative information, such as images or charts or
        code examples that are not in the primary narrative flow (i.e., whose
        positioning is not critical to its placement in the markup), you should
        wrap this content figure tags:

        
            <figure>
   <img src="images/blob.jpeg" alt="the blob"/>
</figure>

        
            Because figures typically include a caption providing a numeric
        identifier and/or brief description for inclusion, the HTML5
        specification has also defined a special <figcaption> element:

        
            <figure>
   <img src="images/blob.jpeg" alt="the blob"/>
   <figcaption>
      Figure 3.7 — The blob is digesting Steve McQueen in this unreleased ending to the classic movie.
   </figcaption>
</figure>

        
            Bookshelf now offers a separate tab for any images within a
        <figure> element. Its functionality will depend on the coding
        above. Using the above coding now will ensure your title will take
        advantage of these features now and as Bookshelf improves its figure handling.

        
            Recognize that a figure is often more than an image. In a textbook, a
        figure may have any of a number of components, such as a label (e.g. “Fig.
        2.5”), a title, a caption, perhaps a credit or other source information,
        and notes, in addition to the image. These components should stay
        together to benefit the user, but often they get separated. HTML5
        provides a ready-made solution: the <figure> element is a
        container, like a <div>, <section>, or <aside>, that
        can wrap all of these related components to keep them together. While
        many reading systems don’t yet do this, Bookshelf does — if the
        <figure> element is used in the content markup.

        
            

        
            Additionally, HTML5’s <figure> element can be used for a variety
        of things you might not think of as figures (and which may or
        may not be designated as figures in the text itself). This includes
        <audio>, <video> (see section 4.1), and <table> elements (see section 2.3.8).

        
            
Bookshelf Requirement


              
        
              All figures, including their related components such as labels, titles,
        captions, credits, source notes or other notes, and the <img>,
        <audio>, <video>, or <table> that is its primary
        content, must be enclosed in <figure> elements. If a caption is included, 
        <figcaption> must either be the first or last child element of
        <figure>.

            
        
          
          
            2.3.8 Tables

        
            To provide the best possible rendering in Bookshelf and to make content
        accessible, provide all tabular content for textbooks as XHTML tabular
        data. In addition, mark up tables with column and row header elements.
        Remember to enclose the <table>, along with its associated textual
        components in a <figure> wrapper.

        
            Apart from these requirements, Bookshelf does not restrict how tables
        should be marked up and styled with CSS.

        
            
Bookshelf Requirement


              
        
              Mark up all tabular content as XHTML5 <table> data. Enclose the
        table, along with its associated components such as labels, titles,
        captions, credits, source notes, or other notes in a <figure> element.

            
        
            
Bookshelf Recommendation


              
        
              Refer to http://alistapart.com/article/responsive-web-design for best
        practices in implementing responsive design.

            
        
          
          
            2.3.9 Links

        
            For hyperlinks in EPUB 3 content:

        
            
              	Use descriptive link text, clearly indicating
        the purpose of the link.

              	Make links discoverable by more than just
        color, e.g., underlining or increased bolding.

            

        
            Bookshelf places no limitations on the types of links textbooks can
        include as long as they conform to the EPUB 3 specification.

        
            EPUB 3 permits linking from content documents to new content (either in
        the same or other content documents, or external to the EPUB) through
        the standard use of the <a> element and an href attribute
        pointing to the destination, using a relative path for destinations
        internal to the EPUB and full paths for external destinations.

        
            When the destination is external to the EPUB, the content being linked
        to is not considered to be part of the EPUB, and it will not load when
        the EPUB is viewed without an internet connection. The same is true in
        Bookshelf, when a book is being used offline, EPUB 3 also provides a
        specific use of <link> in metadata, which is discussed in section
        6.

        
            

        
            
Bookshelf Recommendation


              
        
              Use consistent, systematic, and well-defined file naming, id attribute assignment,
        and link encoding to enable the best results to be delivered by
        Bookshelf.

            
        
          
          
            2.3.10 Math

        
            While EPUB 3 provides native support for MathML, it is still a good
        practice to include an alternate text fallback using the MathML alttext
        attribute, because not all reading systems will support MathML
        markup:

        
            <math xmlns:m="http://www.w3.org/1998/Math/MathML" alttext="Frac Root a EndRoot Over b EndFrac">
   <m:mfrac>
      <m:msqrt>
         <m:mtext>a</m:mtext>
      </m:msqrt>
      <m:mi>b</m:mi>
   </m:mfrac>
</math>

        
            If the equation cannot be described within an attribute (e.g., it would
        surpass the 255 character limit, or requires markup elements, like ruby,
        to fully describe), write the description in XHTML and embed in an
        annotation-xml element as follows:

        
            <math xmlns:m="http://www.w3.org/1998/Math/MathML">
   <m:semantics>
      <m:mfrac>
         …
      </m:mfrac>
      <m:annotation-xml encoding="application/xhtml+xml" name="alternate-representation">
         <span xmlns="http://www.w3.org/1999/xhtml">
            Frac Root a EndRoot Over b EndFrac
         </span>
      </m:annotation-xml>
   </m:semantics>
</math>

        
            Note that a <m:semantics> element now surrounds the entire
        equation. This element is required in order for the addition of the
        <m:annotation-xml> element to be valid.

        
            
Bookshelf Requirement


              
        
              Provide all display, or block, equations as MathML.

        
              Include Unicode fonts (to meet the EPUB 3 requirement for OpenType or
        WOFF) for all characters used in a given book.

            
        
            

        
            The MathML in EPUB 3 is what is known as “presentational” math: the
        encoding is for the purpose of proper rendering, rather than being
        usable for computation, as the “semantic” aspect of MathML can be. This
        is the form of MathML most publishers use, although publishers often do
        not use MathML for “inline math” that can be expressed as normal Unicode
        text. The latest update to the MathML specification, MathML 3.0, adds
        improved support for control of spacing and breaking equations, as well
        as support for forms of math expressions common in school textbooks,
        such as columns of numbers to be added, or long division.

        
            
Bookshelf Recommendation


              
        
              Tag inline math tagged as MathML to provide proper breaking of equations
        in reflowable text. (Note that MathML used for display, or block,
        equations is not designed to break as automatically as inline MathML,
        although preferred breakpoints can be encoded.)

            
        
            Note: highlighting of MathML is currently disabled within Bookshelf
        because the MathJax library is incompatible with the Bookshelf
        highlighting mechanism.


        
            For more information on markup best practices for equations, see the
        MathML in DAISY Structure Guidelines
        (http://www.daisy.org/z3986/structure/SG-DAISY3/part2-math.html).

        
          
        
      

    

  
    
      
        
          

        
          3 Stylesheets


        
          Separating style from markup serves as the underlying principle in both
        HTML and XML to allow content to display optimally. The visual
        appearance of content across devices and platforms is the primary
        consideration when producing content, but some subset of readers are not
        going to read visually (e.g., refreshable braille, text-to-speech
        playback, etc.). Separating style from markup is consequently not just
        about keeping CSS in a separate file from your markup, but recognizing
        that markup must convey meaning to be useful to all readers. Good EPUBs
        maximize both accessibility and responsive design through semantic
        styling.

        
          The use of semantic styling is encouraged as it ensures focus on both
        how the data is represented, and how it looks when rendered. So the
        choices that you make for your content should incorporate optimal ones
        for visual readers, such as alternate color schemes, and adjustable
        contrast, font size and line height.

        
          CSS style definitions can be linked to the content documents to which
        they apply via the HTML5 link element. Multiple style sheets may be
        attached to a document to target different rendering media and/or to
        more cleanly group style by function.

        
          For a listing of CSS 2.1 properties supported by EPUB 3, see the
        Accessibility Guidelines reference section on styles
        (http://www.idpf.org/accessibility/guidelines/content/style/reference.php).

        
        
      

    

  
    
      
        
          3.1 CSS and Media Queries

        
          All control of visual rendering should be done via CSS using the CSS2.1
        specification as well as the modules from CSS3 that are part of the EPUB
        3 specification.

        
          EPUB 3 accommodates multiple stylesheets to enable the content to be
        rendered appropriately for different devices and screen sizes. The CSS
        Media Queries function is used to invoke the appropriate stylesheet
        based on the dimensions and orientation of the viewport, or viewing
        screen.

        
          Bookshelf leaves rendering and particular CSS specifications to the
        discretion of the publisher. But you should consider the following
        issues in making these choices.

        
          
            	Specify the default font family and font
        style attributes for various elements like headings, paragraph, etc.
        This will help preserve the pedagogy of the course materials. If
        these are omitted, the default styles from Bookshelf will be applied
        to the contents of your publication.


            	Responsive design techniques adapt the
        content presentation for smartphones, tablets, and laptop reading
        experiences.


          

        
          
Bookshelf Recommendation


            
        
            Avoid using vw, vh, and vmin, or vmax units for font sizes. These units cause problems with
        printing in Bookshelf Online.

          
        
          
Bookshelf Recommendation


            
        
            Don’t give a clickable or tappable touch
        target a size smaller than 44 pixels in width or height. Anything smaller is extremely
        hard for users to activate. Apple provides a good guide
        for best mobile design practices including use of CSS and responsive
        design: https://developer.apple.com/library/ios/documentation/UserExperience/Conceptual/MobileHIG/.

          
        
          
Bookshelf Recommendation


            
        
            If you are going to provide a specific size for an image, make sure you
        define both the width and height in your HTML. For example, setting the
        height to 100% but not setting the width can lead to anamorphic scaling
        of your images at different screen sizes.

          
        
        
      

    

  
    
      
        
          

        
          3.2 Color Contrast and Luminosity

        
          Although the use of color is a common semantic method for conveying
        information to sighted readers, it should never be used as the sole
        means of imparting information. Semantic markup should always underlie
        any use of border colors and shading so that the equal access is
        provided to readers using non-visual playback methods.

        
          But color is problematic for more than conveying semantic meaning.
        Readability issues stemming from contrast between foregrounds and
        backgrounds; visual vibration (such as green text on red backgrounds, or
        red/black text/background combinations); placing one shade of a color on
        another; and placing two light or dark colors on top of each other
        (luminosity). A reader may be able to fix some of these issues with a
        configurable reading system, but it is best to avoid them in the first
        place.

        
          Success Criteria 1.4.3 of WCAG 2.0
        (http://www.w3.org/TR/UNDERSTANDING-WCAG20/visual-audio-contrast-contrast.html) specifies that visual
        presentation of text and images of text has a contrast ratio of at least
        4.5:1, except for the following:

        
          
            	Large Text:
        Large-scale text and images of large-scale text should have a contrast ratio of at least 3:1. 
        This means any bold font at least 14pt (or 19px, 1.2em, 120%) or larger, or any normal font at 
        least 18pt (24px, 1.5em, or 150%) or larger.

            	Incidental:
        Text or images of text that are part of an inactive user
        interface component, that are pure decoration, that are not visible to
        anyone, or that are part of a picture that contains significant other
        visual content, have no contrast requirement.

            	Logotypes:
        Text that is part of a logo or brand name has no minimum
        contrast requirement.

          

        
          In general, cleanly separate styles from content so that readers can
        apply their own stylesheets or configure their reading system controls.
        For example:

        
          
            	Avoid placing text over noisy (multi-colored)
        backgrounds.

            	Because background images cannot be marked up
        with text alternatives or descriptions, you must ensure that
        background images do not convey information necessary to understand
        the publication, or to interact with it.

          

        
          Indeed, the background-image property remains largely unsupported
        because of the reflowable nature of EPUBs.

        
          
Bookshelf Recommendation


            
        
            
              	Use a contrast ratio of 4.5:1 for text and images of text.

              	Do not use background images in reflowable publications.

              	Limit backgrounds to simple atmospheres for fixed layout publications
        and overlay any components important to comprehension with <img> tags.

            

          
        
        
      

    

  
    
      
        
          

        
          3.3 Embedded Fonts

        
          Due to the lack of Open Type (OTF) support on Windows machines using Internet
        Explorer 9, document authors should include both OTF and Embedded OpenType (EOT) font types
        to ensure proper display of embedded fonts across all supported browsers
        and devices. If a publisher chooses to use an OpenType font,
        it will not render in Internet Explorer 9 and the default web fonts will
        be used in their place.

        
          NOTE: Bookshelf desktop supports Windows XP, which relies on an outdated
        version of Internet Explorer that does not support OTF fonts. On that
        platform, Bookshelf will fall back to EOT font files.


        
          
Bookshelf Recommendation


            
        
            Use font kits from google.com/fonts or fontsquirrel.com.

        
            Or, create your own font kit from licensed fonts at [fontsquirrel.com][4].

          
        
          See http://idpf.org/epub/30/spec/epub30-overview.html#sec-fonts
        for more information.

        
          
Bookshelf Requirement


            
        
            To make titles with embedded fonts without using font kits, publishers
        must take the following steps:

        
            
              	
                Include both OTF and EOT fonts. This ensures support across the
        platforms.

              

              	
                Use @font-face syntax in your CSS file

        
                @font-face {  
  font-family:"SOMEFONT";
  src:url("fonts/SOMEFONT.otf"),
  src:url("fonts/SOMEFONT.eot");
}

              

            

          
        
          

        
          
            3.3.1 Font licensing

        
            At VitalSource, fonts are delivered in two fundamentally different ways.

        
            
              	Across downloadable Bookshelf clients, users receive books that have
        been converted to the VitalBook format, regardless of the source
        material (PDF or EPUB). A VitalBook is essentially an encrypted and
        compressed file, so any contents such as font files are inaccessible
        to a user who has downloaded a VitalBook to their computer. The only
        way to read a VitalBook is through the Bookshelf client.


              	Bookshelf Online displays an EPUB book one HTML file at a time (each
        book section is essentially its own web page), because users don’t
        want to have to download the full book to their browser just to view
        a single page. Any font resources referenced by that HTML page need
        to be transferred to the user’s browser for rendering. EPUB 3 font
        obfuscation is irrelevant in this case, because only the raw HTML
        content and related resources are transferred to the user, not the
        EPUB file.


            

        
            Content providers delivering EPUB 3 files through Bookshelf are required
        to have proper licensing for every embedded font included. This will
        likely require a web distribution license, though publishers should
        confirm with their production teams and font foundries that this is the
        case.

        
            
Bookshelf Recommendation


              
        
              Obtain web distribution licenses for all fonts, to ensure online content
        files can be delivered as HTML.

            
        
          
        
      

    

  
    
      
        
          3.4 Fixed Layout vs. Reflowable

        
          
Bookshelf Recommendation


            
        
            EPUB excels as a reflowable content-rendering format. For consistent
        rendering across Bookshelf clients, use reflowable EPUB.

          
        
        
      

    

  
    
      
        
          

        
          4 Media Resources


        
          One of the main drivers for the development of EPUB 3 was to enable
        books to contain multimedia content, and to do so in a standards-based
        way. Previous technologies typically required proprietary plug-ins and
        used formats, like Flash, that could not be rendered without them. By
        basing its multimedia specifications on HTML5, EPUB 3 enables video and
        audio content to be rendered natively, and VitalSource incorporated this
        capability into Bookshelf.

        
        
      

    

  
    
      
        
          4.1 Audio & Video

        
          EPUB 3 recommends that videos be provided in one of the two most common
        formats, H.264 and VP8 (WebM). H.264 is by far the most common format in
        use today, and VP8/WebM is a royalty-free option that is finding
        increasing acceptance. In determining your video formats, note that some
        browsers support one but not the other.

        
          Media files are called out in the content documents by standard XHTML5
        markup using the <audio> and <video> tags, which should
        include an id attribute with a unique value for the book as a whole and
        a src attribute providing the filename of the source file if only one
        version is supplied:

        
          <audio src="audio/clip01.mp3" controls="controls"/>
<video src="video/clip01.mp4" controls="controls"/>

        
          Alternatively use child <source> elements with src attributes if more than one
        version is supplied, like this:

        
          <video controls="controls">
   <source src="video/v001.mp4" type="video/mp4"/>
   <source src="video/v001.webm" type="video/webm"/>
</video>

        
          The <audio> and <video> elements should also always have the
        attribute controls="controls"; this enables Bookshelf to provide a
        consistent control mechanism to the user.

        
          Finally, the <video> element can contain a poster attribute. 
        The value of this attribute is the path to the poster image displayed before 
        the user plays the video.

        
          <video id="[unique ID]" src="video/v001.mp4" poster="img/v001-poster.jpg" controls="controls"/>

        
          VitalSource recommends using one of the following methods to make
        audio/video content accessible, as recommended in the HTML5
        specification:

        
          
            	If captions or a sign language video are
        available, use the video element to play back the clip, which allows
        users to enable the necessary features.

            	Use the track element to provide navigation
        by scene.

            	Provide a link to a transcript.

          

        
          Although the audio/video element allows child content for fallback
        purposes, such content is not intended to serve as an accessible
        alternative. It is only made available to the reader if audio/video is
        not supported by the reading system.

        
          

        
          
Bookshelf Requirement


            
        
            Audio files must be in either MP3 or AAC-LC (MP4), and must be called
        out in the content documents by an <audio> element, 
        a src attribute identifying the source file, and a
        controls attribute with the value controls.

          
        
          
Bookshelf Requirement


            
        
            Video files must be in both H.264 and VP8 (WebM) codecs, and must be
        called out in the content documents by a <video> element, 
        a src attribute identifying the source file, a
        controls attribute with the value controls, and a poster attribute
        providing the image to be displayed before the video plays.

          
        
          
Bookshelf Recommendation


            
        
            Bookshelf provides support for audio and video in EPUB 3 as follows:

        
            
              	H.264 video, up to 1.5 Mbps, 640 x 480, 30 frames per sec., Baseline
        Low-Complexity Profile with AAC-LC audio up to 160 kbps, 48 Khz,
        stereo audio in .m4v & .mp4 file formats.

              	H.264 video, up to 768 kbps, 320 x 240, 30 frames per sec., Baseline
        Profile up to Level 1.3 with AAC-LC audio up to 160 kbps, 48 Khz,
        stereo audio in .m4v & .mp4 file formats.

              	MPEG-4 video, up to 2.5 Mbps, 640 x 480, 30 frames per sec., Simple
        Profile with AAC-LC audio up to 160 kbps, 48 Khz, stereo audio in .m4v
        & .mp4 file formats.

            

        
            Audio only:

        
            
              	AAC audio, up to 256 kbps, in .m4a file format.

              	MP3 audio, up to 256 kbps, in .mp3 file format.

            

          
        
          For additional information and examples of code for audio/video, review
        Chapter 5 of the EPUB 3 Best Practices book.

        
        
      

    

  
    
      
        
          

        
          4.2 Embedded SVGs

        
          Bookshelf does not support standalone SVG content documents.
        Additionally, Bookshelf does not support using SVG for main body
        content. However, SVG can be a useful image format when embedded in an
        HTML content file, allowing for crisp scalability for images. Text
        included in SVG charts or illustrations will scale in proportion, so you
        don’t end up with the pixelation that occurs when zooming raster images,
        or the potential for text and image to be different sizes or out of
        alignment when enlarged

        
          Using an <object> element also allows you to embed a fallback image for those
        reading systems that don’t support SVG (but is not required). Although
        <object> should be preferred, there are a number of other ways to embed
        SVGs:

        
          
            	By reference from an <img> element, but you can’t
        include a fallback and the SVG cannot be scripted

            	By reference from an <embed> element, but no
        fallback method is available

            	Via the CSS background-image property

          

        
          To ensure accessibility of SVG images:

        
          
            	SVG images that are significant to the
        publication should always include embedded titles and
        descriptions (title and desc attributes).

            	If an SVG image is purely decorative, do not
        include a title or description. The decorative SVG element should also
        be hidden from assistive technology using the ARIA aria-hidden
        attribute.

            	All significant graphical components within
        the SVG image should contain their own title and/or description.

            	When including text content in images, use
        <text> elements.

            	SVG graphical components can be made linkable
        by wrapping them in <a> elements. Linked elements should always include
        an xlink:title attribute identifying the nature of the referenced
        resource.

            	Whenever embedding text, ensure there is a
        strong contrast between the prose and any background images so that
        the two don’t blend together.

            	WAI-ARIA attributes can be attached to SVG
        elements. Properly setting and maintaining roles, properties and
        states increases the ability of all readers to interact with dynamic
        content (e.g., SVG images used as custom controls).

            	Ensure that text equivalents for graphical
        components are updated to reflect the current state of the component.

            	When scripting SVG images, ensure that
        device-independent events have been used. Not all readers will
        interact with your images in the same way.

            	Consider providing non-SVG alternatives to
        maximize accessibility (i.e. a data table for a chart).

          

        
          Review the Accessibility Features of SVG guide from the SVG working group
        (http://www.w3.org/TR/SVG-access/).

        
        
      

    

  
    
      
        
          

        
          4.3 Media Overlays

        
          The EPUB 3 Media Overlays specification defines a profile of the SMIL
        grammar for synchronizing text rendering with audio playback. For more information
        about Media Overlays, check out the following:

        
          
            	Media Overlays - EPUB 3 Accessibility Guidelines from IDPF
        (http://www.idpf.org/accessibility/guidelines/content/overlays/overview.php)

            	Chapter 6 Media Overlays – “EPUB 3 Best Practices”

          

        
          At this time, Bookshelf does not support Media Overlays.

        
        
      

    

  
    
      
        
          

        
          5 Interactivity


        
          
            5.1 Scripting Interactivity

        
            EPUB 3 provides the capability to empower learning through the use of
        interactive elements that enable the user to engage with the material.
        Chapter study guides, interactive models and quizzes are a few examples
        of interactive elements that can be incorporated in to an EPUB 3 book.

        
            As with the rendering of content (and the markup and CSS that control it
        for an individual book), the Bookshelf platform enables publishers to be
        in control of the scripted features of their titles — particularly for
        assessments — as long as that scripting conforms to the requirements of
        EPUB 3.

        
            EPUB 3 includes support for scripting to align with HTML5 and SVG. As a
        result, JavaScript must be used, although the specification does not
        define which versions of JavaScript, or which libraries, must be used.
        That means that “legal” scripting may not work well, or at all, in
        certain browsers.

        
            One fundamental concern is the extent to which scripts modify the DOM
        (the Document Object Model, the “tree” of elements and their attributes
        that exist in a given document). This is common in what is known as
        “spine-level scripting,” which is the type of “inclusion model”
        generally supported in EPUB 3-aware reading systems today. The other inclusion
        model is “container-constrained,” in which the script is confined to
        some bounded content within the document, such as an interactive
        component in an <object> or <iframe>.

        
            The EPUB 3 spec also provides for fallbacks to be included in an EPUB,
        for reading systems that don’t support scripting. However, a better
        approach is to use what is known as “progressive enhancement” (see
        section 5.1.1), where the HTML markup itself starts with what would be
        the fallback content and then replaces it with progressive enhancement
        This is an inherent fallback mechanism in HTML5 that does not require a
        separate formal fallback.

        
            And finally, while EPUB 3 enables the inclusion of executable content
        that is not natively supported by EPUB 3; this is not recommended.
        Interactive and other scripted content should only be done in
        conformance with the EPUB 3 specification.

        
            
Bookshelf Requirement


              
        
              When a scripted content document is included in an EPUB, add the scripted value to the properties attribute of its <item> element in the <manifest>.

            
        
            Although Bookshelf accommodates a variety of approaches for scripted
        interactive elements, there is no guarantee that the results will be
        predictable in all devices and browsers. Publishers that include
        scripted content in their EPUBs should thoroughly test the results to
        make sure the features they need are supported by the web browsers
        likely to be used by students and faculty (See Section 7 of this guide
        for more on testing).

        
            

        
            
              5.1.1 Progressive Enhancement

        
              Although EPUB 3 adds support for scripted interactivity via JavaScript,
        it also places some constraints on the way content developers can use
        interactivity to ensure publications remain accessible. The guiding
        principle for scripting is progressive enhancement:

        
              
                “when the document is rendered by a Reading System without scripting
        support or with scripting support disabled, the top-level document
        content must retain its integrity, remaining consumable by the User
        without any information loss or other significant deterioration.”

        –ePub3 Accessiblity Guidelines

        http://www.idpf.org/accessibility/guidelines/content/script/pe.php

              

        
              Progressive enhancement does not prevent you from scripting content, but
        ensures that scripting is not required. For example, it is perfectly
        valid to remove content from the default rendering and replace it with
        an enhanced experience when scripting is available. Likewise, you can
        augment the default rendering with scripted interactivity. You must
        avoid scripting content such that, without the scripting, the primary
        narrative is not available in whole or part.

        
              Some general guidelines for scripting to progressive enhancement:

        
              
                	Do not include content that can only be
        accessed (made visible) through scripted interaction.

                	Do not script-enable content based on a
        reader’s preferences, location, language, or any other setting
        (without a default rendering).

                	Do not require scripting in order for the
        reader to continue moving through the content (e.g., choose your own
        adventure books).

              

        
              A common example of a scripted enhancement is the adding of line
        numbering to code snippets. Many content developers like to use ordered
        lists inside pre tags to emulate line numbers, but an ordered list can
        be distracting to someone using an assistive technology, and
        consequently to someone not using a CSS-enabled reading system.

        
              Instead of hard-coding the markup, a progressive enhancement technique
        would be to lay out the code samples so that they render as expected in
        the default preformatted view. Then script, or grab a library, that can
        dynamically add the ordered list tagging to the element.

        
              This approach ensures a baseline of readability in the most basic
        reading scenarios, while providing a richer visual view for those who
        have more advanced reading systems.

        
            
          
        
      

    

  
    
      
        
          

        
          5.2 WAI ARIA

        
          Although fallbacks are useful when scripting is not available, you
        should always aim to make your scripted content accessible to all
        readers. The W3C Web Accessibility Initiative’s (WAI) Accessible
        Rich Internet Application (ARIA) specification
        (http://www.w3.org/WAI/PF/aria-practices/)
        provides guidance on ensuring accessibility.

        
          WAI-ARIA provides developers with the following:

        
          
            	Roles to describe the type of widget presented, such as menu,
        treeitem, slider, and progressmeter.

            	Roles to describe the structural elements, such as headings, regions,
        and tables (grids)

            	Properties to describe the state widgets are in, such as checked for
        a check box, or haspopup for a menu.

            	Properties to define live regions of a page that are likely to get
        updates (such as stock quotes), as well as an interruption policy for
        those updates—for example, critical updates may be presented in an
        alert dialog box, and incidental updates occur within the page

            	Properties for drag-and-drop that describe drag sources and drop
        targets

            	A way to provide keyboard navigation for the Web objects and events,
        such as those mentioned above

          

        
          Note: Whenever possible, use the native semantics of HTML elements, without
        overriding them with ARIA roles. The native semantics of HTML elements
        can be in conflict with the semantics added through WAI-ARIA roles.


        
          ARIA can enhance the accessibility of EPUBs in three ways:

        
          
            	custom controls

            	forms

            	live regions

          

        
          
            5.2.1 Custom Controls

        
            Custom controls are not just standard form elements stylized for a
        specific purpose. These elements are considered custom controls because they
        retain their inherent accessibility traits no matter what they are
        stylized to look like. EPUB readers will not have problems interacting
        with these controls as they natively map to the underlying accessibility
        APIs. They will work regardless of the scripting capabilities built into
        a reading system.

        
            A custom control is the product of enhancing an HTML element with a
        script to emulate a standard control, or building up a number of
        elements for the same purpose. One common example is the use of images
        to simulate buttons. Keep in mind that a reader using an accessible
        device typically has no native way to interact with these kinds of
        custom controls, because they are presented to them as whatever HTML
        element was used in their creation (e.g., just another <img> element in
        the case of image buttons).

        
            

        
            ARIA allows the HTML element used as a control to be identified as what
        it represents (<button>) instead of what it is (e.g. <div>, <img>, etc.). It also provides a
        set of attributes that can be set and controlled by script to make
        interaction with the control accessible to all.

        
            Just as standard form controls have states and properties that are
        controlled by the reading system, you must add and maintain these on any
        custom controls. States and properties are both expressed in ARIA using
        attributes.

        
            A state provides information about the nature
          of the control at a given point in time. If an element represents a
          checkable item, for example, its current state will either be checked or
          unchecked; if it can be hidden, its state may be either hidden or
          visible; if it’s collapsible, it could be expanded or collapsed.

        
            Properties provide meta information about the
          control: how to find its label, how to find a description for it, its
          position in a set, etc.
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                	Consider using one of the widely available toolkits, such as jQuery
        (http://jquery.com/), that bake ARIA accessibility
        into many of the custom widgets they allow you to create.

                	Consider limiting the custom controls that a reader can access by the
        keyboard by default, typically, only links, form elements, and
        multimedia and other interactive elements receive focus by default.

                	Always ensure that actions can be triggered in a device-independent
        manner, even if that means repeating the script call in more than one
        event type. Don’t rely on any of the readers using a mouse.

                	Use care when creating events to trigger script actions (onclick ,
        onblur , etc.), to avoid keyboard traps (i.e., the inability to leave
        the control)

              

            
        
            
              5.2.1.1 Custom Controls Resources

        
              
                	Role definitions for controls: Section 5.4 of the ARIA specification
        (http://www.w3.org/TR/wai-aria/roles#role_definitions).

                	List of all states and properties with definitions See section 6.6 of the ARIA specification
        (http://www.w3.org/TR/wai-aria/states_and_properties#state_prop_def)

                	Creating and using custom controls: review the WAI-ARIA & Custom
        Controls Scripted Interactivity EPUB 3 Accessibility Guidelines
        (http://www.idpf.org/accessibility/guidelines/content/script/aria.php)

                	Examples (and working code) of custom controls: Illinois Center for Information
        Technology and Web Accessibility
        (http://test.cita.uiuc.edu/aria/).

              

        
            
          
          

        
          
            5.2.2 Forms

        
            ARIA also helps address common problems with forms.
        The logical ordering of elements is one key to simplifying
        access and comprehension of forms. While the use of the tabindex attribute can help 
        correct navigation, it’s better to ensure the form is logically
        navigable in the first place. Group form fields and their labels
        together when possible, or place them immediately next to each other so
        that one always follows the other in the reading order.
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              Always clearly identify the purpose of form fields using the <label>
        element. Also, always add the new HTML5 for attribute so that the
        labels can be located regardless of how the reader enters the field or
        where they are located in the document markup. This attribute identifies
        the id of the <form> element the <label> element labels:

        
              <label id="fname-label" for="fname">First name:</label>
<input id="fname" type="text" name="first-name" aria-labelledby="fname-label" />

            
        
            This example also adds the aria-labelledby attribute to the <input>
        element, to ensure maximum compatibility across systems. Using it is
        especially important if the form field is not identified by a <label>
        element (only <label> takes the for attribute). But, because the <label>
        element can be used in just about every element that can carry a label,
        there’s little good reason to omit using it.

        
            For more details on creating and using forms, review the WAI-ARIA
        & Custom Controls Scripted Interactivity EPUB 3 Accessibility Guidelines
        (http://www.idpf.org/accessibility/guidelines/content/script/aria.php).

        
          
          
            5.2.3 Live Regions

        
            Although you should avoid making the primary narrative in
        the EPUB dependent on scripting, you can dynamically insert
        or modify text using live regions. For example, you may want to
        automatically display the result of a quiz or display the result of a
        calculation.

        
            You can insert dynamic text by attaching an aria-live attribute to the
        element. The value of this attribute also tells assistive technology how
        to present the update to the reader. If the value is set to polite, the
        assistive technology will wait until an idle period before announcing
        the change (e.g., after the user is done typing for character counts).
        If set to assertive, the reading system will announce the change
        immediately (e.g., for results that the reader is waiting on).

        
            <div id="result" aria-live="assertive"/>

        
            The aria-busy attribute can be used to tell the reading system to wait
        before announcing changes to the reader. Set the attribute to true
        before writing. The reading system will wait until the attribute is
        changed back to false before announcing the changes.

        
            WAI-ARIA also includes the aria-atomic attribute for further control
        over what gets read. When set to true, all text inside the element gets
        read regardless of what has been updated. When set to false, the reading
        system will only read the changed text.

        
            The aria-relevant attribute can be used to control the type of updates
        to read: element additions (additions), element deletions (removals),
        text changes (text) or all changes (all).

        
            Setting the value to alert, log, marquee, status, or timer for an
        element’s role attribute automatically makes them live.

        
            <div id="results" role="alert"/>

        
            For more details on creating and using live regions, review the Live Regions Scripted
        Interactivity EPUB 3 Accessibility Guidelines at:
        http://www.idpf.org/accessibility/guidelines/content/script/regions.php

        
            For more advanced use of ARIA, review the section on WAI ARIA in Chapter
        9 of EPUB 3 Best Practices.

        
          
        
      

    

  
    
      
        
          

        
          5.3 Hidden Content

        
          Often times, parts of EPUB content need to be hidden for various
        reasons. Sometimes, it’s to streamline the appearance by hiding optional
        content; sometimes, hidden content is meant specifically for access
        technology users. There are several techniques for visually hiding 
        content in an accessible manner, depending on the application. It should
        be noted that content that is visible by default will always be more
        accessible than even the best implementations of hidden content, so
        hiding content should be approached with caution, and only used for
        non-essential information.

        
          For expandable or collapsible content, CSS display or visibility
        properties can be used to control the visual appearance, and WAI-ARIA
        aria-expanded and aria-hidden attributes can be used to communicate
        the collapsed (hidden) or expanded (visible) state to access technology
        users.

        
          For content meant specifically for access technology users, it is
        important not to use CSS display or visibility properties to
        visually hide it, since they will also render content inaccessible.
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            If content is intended for a screen reader audience only, position 
        the content outside the browser window. This technique 
        will hide content visually, but make it accessible to screen reader users.

        
            .hidden { 
   position: absolute; 
   left: -9999px; 
   top: auto; 
   width: 1px; 
   height: 1px; 
   overflow: hidden; 
}

        
            Not all content can be positioned outside the browser window.
        For elements that cannot contain block-level content like <button>,
        use one of these methods:

        
            .hidden-button-text {
   text-indent: 100%
   white-space: nowrap;
   overflow: hidden;
}

.hidden-button-text-alt {
   font-size: 0;
}

        
            Keep in mind that these methods should be used sparingly, if at all.
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            Ensure that any content that must be hidden — for example, when including
        interactive features and forms — is not central to understand the
        publication, and that progressive enhancement techniques have been
        followed. Also ensure that you attach an aria-hidden attribute to hidden
        elements and maintain their states properly as the content is displayed
        (expanded) and hidden (collapsed).

        
            Example:

        
            Visible content:

        
            <div style="display:inline" id="div01" aria-hidden="false">…</div>

        
            Hidden content:

        
            <div style="display:none" id="div01" aria-hidden="true">…</div>

        
            With controls:

        
            <button id="button01" aria-controls="div01" aria-exanded="true">Select to Hide</button>
<div style="display:inline" id="div01" aria-hidden="false">…</div>

        
            <button id="button01" aria-controls="div01" aria-exanded="false">Select to Show</button>
<div style="display:inline" id="div01" aria-hidden="true">…</div>

        
          
        
        
      

    

  
    
      
        
          

        
          5.4 Working with Javascript APIs and VST Objects

        
          Bookshelf uses customized JavaScript libraries to enable 
        specific functions such as notes and highlights. 
        VitalSource namespaces all of it’s method calls within a VST object so that its
        javascript will not interfere with publisher scripts.
        However, attempting to use or disable the VST object will seriously
        degrade the user experience.

        
          Bookshelf has implemented a simple method to include score reporting
        into an EPUB that relies upon interoperability between Bookshelf, the
        Learning Management System, and VitalSource’s Business Center.
        Implementation specialists are available to help guide content providers
        through this setup.
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            To include a draggable activity in your title, please encapsulate it
        with

        
            <div class="vst-draggable">Your Content</div>

        
            This will prevent a page swipe to go forward or backwards in your title.

        
            In some rare instances, notes and highlighting actions might interfere
        with an activity. To temporarily disable highlighting, use:

        
            <div class="vstdonthighlight">Your Content</div>

        
        
            To include a clickable activity in your title, please encapsulate it
        with

        
            <div class="vst-click">Your Content</div>

        
            Putting "vst-click" on an element will disable the toggling of the navigation toolbars on mobile when the user taps inside of the element. This prevents the content from continually toggling as the users tap and drag on the buttons and controls in an activity.

        
            For controls that are semantically marked up as interactive controls such as buttons, Bookshelf Mobile automatically disables menu toggles. But if a control is just a standard div, for example, adding class="vst-click" will disable the menu toggle.

        
          
      	
        
      

    

  
    
      
        
          

        
          6 Packaging & Metadata


        
          6.1 EPUB file framework

        
          An OCF Abstract Container defines a file system model for the contents of the container.
        The file system model uses a single common root directory for all of the contents of the
        container. All (non-remote) resources for embedded Publications are located within the
        directory tree headed by the container’s root directory, although no specific file system
        structure is mandated for this. The file system model also includes a mandatory directory
        named META-INF that is a direct child of the container’s root directory and is used to
        store the following special files:

        
          
            	container.xml [required]: Identifies the file that is the point of entry for each embedded Publication.

            	signatures.xml [optional]: Contains digital signatures for various assets.

            	encryption.xml [optional]: Contains information about the encryption of publication resources.
        (This file is required if font obfuscation is used.)

            	metadata.xml [optional]: Used to store metadata about the container.

            	rights.xml [optional]: Used to store information about digital rights.

            	manifest.xml [allowed]: A manifest of container contents as allowed by Open Document Format [ODF].

          

        
          6.1.1 File and Directory Structure

        
          Keep the following in mind when setting up the file and directory structure of a package:

        
          
            	
              The virtual file system for the OCF Abstract Container must have a single common root directory
        for all of the contents of the container.

            

            	
              The OCF Abstract Container must include a directory named META-INF that is a direct child of the
        container’s root directory. Requirements for the contents of this directory are described in
        META-INF http://www.idpf.org/epub/30/spec/epub30-ocf.html.

            

            	
              The file name mimetype in the root directory is reserved for use by OCF ZIP Containers, as
        explained in OCF ZIP Container http://www.idpf.org/epub/30/spec/epub30-ocf.html.

            

            	
              All other files within the OCF Abstract Container may be in any location descendant from the
        container’s root directory except within the META-INF directory.

            

          

        
        
      

    

  
    
      
        
          

        
          6.2 Package OPF

        
          The package document carries bibliographic and structural metadata about
        an EPUB Publication, and is thus the primary source of information about
        how to process and display the content. It is an XML document consisting
        of a set of container elements, each dedicated to housing information
        about a particular aspect of the publication. These containers
        centralize metadata for the Publication, detail the individual resources
        that compose it, and provide reading order and other information for
        rendering the publication to a user.

        
          The following list summarizes the information a Package Document
        contains:

        
          
            	Publication metadata — mechanisms for
        including and/or referencing metadata applicable to the entire
        Publication and particular resources within.

            	A publication manifest — identifies (via IRI)
        and describes (via MIME media type) the set of resources that
        collectively compose the Publication.

            	A spine —The spine defines the default
        reading order of the publication.

            	Fallback chains — an optional means for
        Publications to define an ordered list of top-level resources that can
        be considered content equivalents that a Reading System can choose
        between for rendering.

            	Bindings — an optional means of associating
        script-based implementations with custom media types.

          

        
          
            6.2.1 <metadata> element

        
            The metadata element encapsulates Publication meta information.

        
            Element Name: metadata

        
            Usage: Required first child of package.

        
            Attributes: The metadata element has no attributes
        defined in this specification.

        
            Content Model: In any order: dc:identifier [1 or
        more], dc:title [1 or more], dc:language [1 or more], DCMES Optional
        Elements [0 or more], meta [1 or more], OPF2 meta [0 or more], link [0
        or more]

        
            The minimal required metadata that Publications must include consists of
        three elements from the Dublin Core Metadata Element Set [DCMES] —
        title, identifier and language — together with the modified property
        from DCMI Metadata Terms [DCTERMS]. Refer to the example at the end of
        this section for an instance of a complete minimal metadata set.

        
            Additional optional metadata is expressed using the DCMES optional
        elements and the meta element.

        
            The following example represents the minimal set of metadata that all
        publications must contain.

        
            <package … unique-identifier="pub-id">
    …
    <metadata xmlns:dc="http://purl.org/dc/elements/1.1/">
        <dc:identifier id="pub-id">urn:uuid:A1B0D67E-2E81-4DF5-9E67-A64CBE366809</dc:identifier>
        <dc:title>Norwegian Wood</dc:title>
        <dc:language>en</dc:language>
        <meta property="dcterms:modified">2011-01-01T12:00:00Z</meta>
    </metadata>
    …
</package>

        
          
          

        
          
            6.2.2 <manifest> element / cover image

        
            The manifest element provides an exhaustive list of the publication
        resources that constitute the EPUB publication, each represented by an
        item element.

        
            Element Name: manifest

        
            Usage: Required second child of package, following metadata.

        
            Attributes:

        
            
              	id [optional]

        The ID [XML] of this element, which must be unique within the document
        scope.

            

        
            Content Model: One or more item elements [required]

        
            Note: This specification supports internationalized resource naming, so
        elements and attributes that reference publication Resources accept IRIs
        as their value.


        
            
              6.2.2.1 Cover Image

        
              The cover-image property identifies the described publication resource
        as the cover image for the publication.

        
              Applies to: All raster and vector image types

        
              Cardinality: Zero or one

        
              Usage: Optional.
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                A title’s cover is defined by adding a cover-image property to the item
        that defines it in the package document manifest:

        
                <item id="cover-img" href="cover.jpg" media-type="image/jpeg" properties="cover-image"/>

        
                If this is not defined in the manifest as specified, a title may appear
        with a generic Bookshelf cover and not the actual cover of the title.

              
        
            
            
              6.2.2.2 scripted property

        
              The scripted property indicates that the described publication resource
        is a scripted content document (i.e., contains scripted content and/or
        elements from HTML5 forms).

        
              Applies to: EPUB Content Documents

        
              Cardinality: Zero or more

        
              Usage: Must be set if and only if the criterion
        specified in the description above is met.

            
        
            

        
            
              6.2.2.3 nav property

        
              The nav property indicates that the described publication resource
        constitutes the EPUB navigation document of the publication.

        
              Applies to: The EPUB navigation document

        
              Cardinality: Exactly one

        
              Usage: Required.

        
            
          
          
            6.2.3 <spine> element

        
            The spine element defines the default reading order of the EPUB
        Publication content by defining an ordered list of manifest item
        references.

        
            Element Name: spine

        
            Usage: Required third child of package, following manifest.

        
            Attributes:

        
            
              	
                id [optional]

        The ID [XML] of this element, which must be unique within the document
        scope.

              

              	
                toc [optional]

        An IDREF [XML] that identifies the manifest item that represents the
        superseded NCX.

              

              	
                page-progression-direction [optional]

                
                  	The global direction in which the
        publication content flows.

                  	Allowed values are ltr (left-to-right), rtl
        (right-to-left) and default.

                  	When the default value is specified, the
        Author is expressing no preference and the reading system may choose
        the rendering direction. This value must be assumed when the
        attribute is not specified.

                

              

            

        
            Content Model: Multiple itemref elements [required].

        
            The spine represents an ordered subset of the publication resources
        listed in the manifest, with content items not being referenced being
        ancillary to those that do.

        
            Bookshelf renders the publication in the order defined by the spine,
        which includes:

        
            
              	recognizing the first primary (linear="yes")
        item in the spine as the beginning of the main reading order of the
        publication.

              	Rendering successive primary items in the
        order given in the spine.

            

        
            Note: Although the page-progression-direction attribute sets the global
        flow direction for a publication, individual content documents and parts
        of content documents may override this setting (e.g., via the direction
        and writing-mode CSS properties). Reading systems may also provide
        mechanisms to override the default direction (e.g., buttons or settings
        that allow the application of alternate style sheets).


        
            
              6.2.3.1 NCX Superseded

        
              The NCX feature is superseded by the EPUB navigation document. EPUB 3
        publications may include an NCX (as defined in OPF 2.0.1) for EPUB 2
        reading system forwards compatibility purposes, but EPUB 3 reading
        systems must ignore the NCX in favor of the EPUB navigation document.

        
              Note: As the EPUB 2 NCX and the EPUB 3 navigation document use different
        mechanisms for identification in the package document (the <spine> element’s toc
        attribute and the nav property on the manifest <item> element,
        respectively) they can co-exist without conflict in an EPUB 3
        publication.


        
            
          
        
        
      

    

  
    
      
        
          

        
          6.3 Metadata

        
          Although the EPUB 3 specification dramatically expands the capacity to
        incorporate metadata in EPUBs, only a few aspects of it are required for
        EPUBs submitted to Bookshelf. The metadata necessary for content management 
        and ingestion in the Bookshelf platform is
        provided as a separate feed.

        
          EPUB 3 requires three basic metadata elements

        
          
            	At least one <dc:identifier> that
        uniquely identifies the publication. There may be more than one (for
        example, an ISBN, a DOI, and a publisher’s proprietary identifier),
        but one must be designated as the unique identifier and must have an
        id. In a departure from EPUB 2, which required this “unique
        identifier” to change any time a change was made to the EPUB, EPUB 3
        now specifies that it should be persistent, not changing with corrections 
        of typos or other errata. Instead, the identifier 
        should only change when substantive changes are made, like a
        new edition.

            	
              At least one <dc:title>. Again, there
        may be more than one. EPUB 3 provides a vocabulary for differentiating
        a main title, a subtitle, a short title, a collection (e.g., series)
        title, an edition title, and an expanded title. The first one should
        be the main title, the title as you would like it to appear on a
        reader’s bookshelf. The six title types specified by EPUB 3 are
        actually quite useful for textbooks, and the <meta> element with
        its refines and property attributes is used to distinguish them.
        Here’s an example:

        
              <dc:title id="t1">An Introduction to Quantum Bioengineering</dc:title>
<meta refines="#t1" property="title-type">main</meta>
<dc:title id="t2">Theory and Practice</dc:title>
<meta refines="#t2" property="title-type">subtitle</meta>
<dc:title id="t3">Intro Quantum Bioengineering</dc:title>
<meta refines="#t3" property="title-type">short</meta>
<dc:title id="t4">Third Edition</dc:title>
<meta refines="#t4" property="title-type">edition</meta>
<dc:title id="t5">Bodacious Biology Books</dc:title>
<meta refines="#t5" property="title-type">collection</meta>
<dc:title id="t6">An Introduction to Quantum Bioengineering: Theory and Practice, 3/e (A Bodacious Biology Book)</dc:title>
<meta refines="#t6" property="title-type">expanded</meta>

        
              Note that you may state each of these distinct title types desired;
        the example shows the edition title as “Third Edition” but the
        expanded title uses the expression “3/e” and also rephrases the
        collection title. In fact, if the book is commonly referred to by the
        author’s name, e.g., “Fowler,” you may use “Fowler” as the short
        title.

            

            	At least one <dc:language> element,
        which identifies the language of the content of the book (see Section).
        Languages must be specified with the scheme provided in the formal
        RFC5646 specification, “Tags for Identifying Languages.”

          

        
          Each EPUB must also have a “timestamp” that records exactly when this
        particular EPUB file was generated. This is also done using the
        <meta> element in <metadata>, this time with the property
        dcterms:modified. This requirement is what resolved the debate over
        how unique the “unique identifier” needs to be. However, Bookshelf does
        not make use of the timestamp.
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            The <metadata> in an EPUB must contain at least one
        <dc:identifier>, <dc:title>, and <dc:language>, and at
        least one <meta> element that has the
        property="dcterms:modified"; these must be provided in conformance with
        the EPUB 3 specification. If more than one <dc:title> is provided,
        they should be distinguished with the values of the title-type property
        specified by EPUB 3.0.

          
        
          NOTE: While the EPUB 3 specification permits the inclusion of an ONIX
        record in an EPUB (as a separate file in the container, referenced by
        the <link> element in <metadata>), VitalSource does not
        accept ONIX files.


        
          In general, publishers may use whatever aspects of EPUB 3’s rich
        metadata model they find useful in their EPUBs. However, keep in mind
        that the metadata included as part of the process of submitting titles
        to Bookshelf will be used in the context of the Bookshelf platform.

        
          The final packaging and generation of an EPUB should conform to the
        specifications of EPUB 3.0.1 and pass the EPUBCheck validator provided
        by the IDPF.

        
          NOTE: The online EPUBCheck validator is not designed for use in volume
        or for books the size of virtually all textbooks. Publishers should
        install the EPUBCheck validator locally.
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            Metadata should include at least one instance of
        schema:accessibilityFeature.

          
        
        
      

    

  
    
      
        
          

        
          6.4 Accessibility Metadata

        
          Accessibility metadata allows publishers to include a description of
        accessibility features with a given publication.

        
          The schema.org CreativeWork class includes properties defined by the
        Accessibility Metadata Project that can be used to identify the
        accessible qualities of a publication. This metadata can be expressed in
        XHTML content documents using RDFa or microdata attributes to identify
        the accessible qualities of the content (e.g., videos). It can also be
        included in the EPUB package document to provide an overall picture of
        the accessibility of the given rendition of the publication. Refer to
        Schema.org Accessibility Metadata Metadata EPUB 3 Accessibility Guidelines
        for more details
        (http://www.idpf.org/accessibility/guidelines/content/meta/schema.org.php).

        
        
      

    

  
    
      
        
          

        
          7 Testing and Quality Assurance


        
          Bookshelf recommends the following four-step testing process for
        all EPUB 3 titles:

        
          
            	Test in web browsers.


            	Test using the IDPF’s EPUBCheck utility.


            	Test the packaged EPUB in Bookshelf prior to ingestion into the VitalSouce inventory. 
        This process is known as side loading.


            	Test the ingested EPUB 3 in the Bookshelf
        platform.


          

        
          
Bookshelf Requirement


            
        
            Validate all EPUB 3 files prior to submission to VitalSource. Use the
        EPUBCheck validation tool available for download at
        https://github.com/IDPF/epubcheck/releases/tag/v3.0.1
        or the IDPF online validator at http://validator.idpf.org/.

          
        
        
      

    

  
    
      
        
          7.1 Browser Testing

        
          Bookshelf utilizes web-browser technology to render EPUB 3
        content. Testing each EPUB 3 content document, including the navigation document, in a web browser will expose XHTML coding errors, test
        that CSS styles are applied as expected, and ensure that interactive
        elements are functioning correctly. 
        Make sure that either the file extension is set to “.xhtml” or that the web server in your test environment can determine the correct MIME type for the file, otherwise browser testing may not reveal XHTML errors. 
        Use the browser error console to
        check for JavaScript errors.

        
          
Bookshelf Recommendation


            
        
            Test EPUB 3 elements in at least two browsers – Safari or Chrome,
        and Internet Explorer (version 9+). If you intend your publications for
        use on mobile devices, additionally test in mobile Safari and Chrome for
        Android.

          
        
          A full list of supported browsers for Bookshelf Online can be found at
        https://support.Vitalsource.com/hc/en-us/articles/201949723-Bookshelf-Online-Browser-Support-Policy

        
          
Bookshelf Recommendation


            
        
            The majority of EPUB 3 titles will behave the same in Firefox as
        in a Webkit-based browser, so there is no need to run a parallel Firefox
        test.

          
        
        
      

    

  
    
      
        
          7.2 EPUBCheck Validation Tool

        
          To ensure the highest quality EPUB 3, next run your title
        through the https://github.com/IDPF/epubcheck. You can also use the IDPF’s
        online validator at http://validator.idpf.org/.

        
          EPUBCheck, a tool to validate EPUB files,
        can detect many types of errors in EPUB, such as OCF
        container structure, OPF and OPS markup, and internal reference
        consistency.

        
          

        
          
Bookshelf Recommendation


            
        
            Contact your VitalSource account manager to determine whether you
        should run EPUBCheck as a standalone command line tool, server side Java
        web application, or a Java library.

          
        
          Some errors EPUBCheck will detect:

        
          
            	Any “referenced resource missing in the
        package error.”

            	Any “Length of the first filename in
        archive must be 8” (this means that when the EPUB was created, the
        mimetype file was not put at the top of the package).

            	Any error related to content contained
        in the EPUB that is not actually used by the title.

            	Any error related to duplicate IDs.

            	Filenames must not contain spaces or
        url escaping.

          

        
          NOTE: Filenames that contain spaces produce unpredictable results
          across platforms.


        
          After cleaning up all XHTML errors, rerun the EPUBCheck
        report. Anything that continues to show up in the report will be a
        potential problem that you should correct. Typically the remaining
        errors will be clerical or bookkeeping-type errors, such as not declaring
        images or pages in your package document.

        
          The EPUBCheck report will show you any files in your EPUB that are
        not being used. You should safely remove such files and make your file
        smaller and more compliant.

        
          
Bookshelf Recommendation


            
        
            To check your EPUB 3 title for accessibility compliance, refer to the “EPUB
        3 Accessibility Guidelines QA Checklist Generator” from the IDPF at
        http://www.idpf.org/accessibility/guidelines/content/qa/checklist-generator.php.

          
        
        
      

    

  
    
      
        
          7.3 Pre-Ingestion EPUB Package Testing Via Side Loading

        
          Test your EPUB 3 title on multiple devices using Bookshelf prior
        to final ingestion into the Bookshelf platform by side loading the
        title. Side loading allows you to test the functionality of the title
        (table of contents, chapter navigation, interactivity) without
        delivering it to your end users. A side loaded title works just like the
        final product, except for some platform-specific functions Bookshelf
        adds during ingestion (e.g., search, notes and highlights, score
        reporting/LMS integration, global MathML support).

        
          Visit the following VitalSource support pages for step-by-step
        instructions for side loading content for each supported Bookshelf
        platform:

        
          
            	Bookshelf Desktop (OSX or Windows):
        https://support.Vitalsource.com/hc/en-us/articles/203256896

            	iOS:
        https://support.Vitalsource.com/hc/en-us/articles/201856066

            	Android:
        https://support.Vitalsource.com/hc/en-us/articles/203444873

          

        
          Note: Currently there is no method available to side load a title
        in Bookshelf Online. However, browser testing of individual page
        elements should reveal any issues.


        
        
      

    

  
    
      
        
          

        
          7.4 Post-Ingestion Testing

        
          The final step in the testing process is to make sure the special
        features available through the Bookshelf platform are working correctly
        in the EPUB 3 title.

        
          
            	Add the book to your Bookshelf
        license using a redemption code.


            	Open the book from the All Titles
        list. If you have previously sideloaded this title, the sideloaded
        version will not appear in the All Titles list.


            	Test specific functions:
              
                	MathML

                	Copy and paste restrictions work as
        expected (these are first set up when the title records are added
        to the system).

                	Search results – navigate to a search
        result in the title.

                	Interactive elements.

        Integrated score reporting or LMS
        integration.

              

            


          

        
          A clean EPUBCheck report, coupled with the 4-step testing process
        above, will virtually guarantee your EPUB title will work as expected
        once it is ingested into the Bookshelf platform.

        
        
      

    

  
    
      
        
          7.5 Special Considerations for Using EPUB2 in Bookshelf

        
          The Bookshelf reader is an EPUB3 platform. However, we have
        enabled backward compatibility with EPUB2 in most cases without
        modifications. One primary difference is how page labels are
        handled.

        
          In EPUB 2, page labels are inserted into the content using an <a>
        element.

        
          <p>
   <a id="page_1">1</a>
</p>

        
          To ensure compliance with EPUB2:

        
          
            	
              The NCX file must contain a <pageList> element.

        
              <pageList> 
  <pageTarget type="normal" id="p1" value="1">
    <navLabel>
       <text>1</text>
    </navLabel>
    <content src="ch0001.html#page_1"/>
  </pageTarget> 
</pageList>

            


            	
              Within the content document, the start of the page must be
        labeled.

        To label a page without a visible page number in the body of
        the title.

        
              <a id="page_1"/>

        
              To label a page with a visible page number in the body of the
        title.

        
              <a id="page_1">1</a> 

            


          

        
        
      

    

  
    
      
        
          

        
          7.6 Common Issues

        
          VitalSource recommends checking for all of these common errors before submitting
        files for ingestion into Bookshelf. These represent the vast majority of 
        errors encountered within the platform. We will update this list over time 
        as new errors are encountered or as the platform changes.

        
          Bookshelf

        
          These are errors that may cause unintended or unexpected behaviors in Bookshelf, even 
        if the file appears valid in browser testing or side loading.

        
          
            	Zero-length or empty files. These break Bookshelf DRM and file compression, blocking ingestion.

            	Custom thumbnail missing from the Bookshelf library view. The
        manifest <item> for the cover image file must have the cover-image value
        set on the properties attribute.

            	Missing “page-list nav” or page breaks. If print restrictions are enabled for the EPUB (set during project onboarding), but no
        “page-list nav” or page breaks are present, content documents will not load in the platform.

          

        
          EPUB

        
          These represent the most common causes of content issues reported in the Bookshelf platform.
        The IDPF’s EPUBCheck tool should catch these issues.
        Lengthy QA cycles can be avoided if these content issues are caught during development.

        
          
            	Invalid markup in any file parsed as XML

            	Rendered HTML files that:
              
                	Contain invalid XHTML markup

                	Do not use the “.xhtml” extension (only affects pre-ingestion browser testing)

                	Do not appear in the package manifest with
        the MIME type application/xhtml+xml

              

            

            	Spaces in file names

            	Links to files that:
              
                	Do not match the case of the file

                	Include two or more adjacent slash characters

              

            

          

        
          Fixed Layout EPUB and iOS

        
          Fixed layout EPUB can present several errors on iOS. Make sure to test content in mobile Safari to check for these issues.

        
          
            	User unable to select text for notes and
        highlights because:
              
                	The parent element of all absolutely
        positioned elements containing text has no height, width, and position
        properties set which cover the area of all the selectable text.

                	The text is scaled down from a much larger
        size. For example, a font-size of 500px, positioned 4000px from the
        left, but scaled down to 2% it’s original size. This makes the text
        extremely difficult to select in iOS.

              

            

          

        
          Scripted Content

        
          Scripted content presents unique challenges for development and testing.
        We’ve listed some of the most common JavaScript errors.

        
          
            	Spine-level scripts that change the parent or
        sibling relationships of unscripted content elements. 
        This script behavior may break notes and highlights. Any content 
        like pop-ups and modals should be appended to the end of the <body> for this reason.
        We als advise using the vstskip class on
        dynamically created elements to block notes and highlights (prevents buggy behavior).

            	XHTML appended to that DOM that breaks any of
        the Bookshelf and EPUB file rules listed above. HTML markup stored in
        JavaScript, XML, and JSON files tends to cause the most issues, as that content
        may not get validated during authoring and may not get evaluated as XHTML
        prior to delivery. The <br> tag causes the most problems, along
        with nested <b> and <i> tags.

            	The document.write() method. It is not
        supported in XHTML.

            	Internal scripts in content documents not
        wrapped in CDATA tags. Without CDATA tags, reserved characters (<
        ,>, &, etc.) used in the script will throw XML errors in the browser.

            	An executing script that finds the
        absolute or relative path to its own file. The list of all scripts can not be selected 
        by a specific index number. Bookshelf adds script
        elements to the DOM, which will break this method. For example, for a
        list called scripts containing every <script> element in the DOM, we can get the currently executing one by calling
        scripts[scripts.length - 1].

          

        
        
      

    

  
    
      
        
          

        
          Resources & References


        
          General

        
          “EPUB 3 Best Practices”, Matt Garrish, Markus Gylling, 2013.

        
          Section 1: EPUB 3 Specification Overview

        
          
            	
              International Digital Publishing Forum (IDPF) EPUB 3 Specification: http://idpf.org/epub/30

            

            	
              EPUBTest.org: http://epubtest.org/

            

            	
              EPUB 3 Changes from EPUB 2.0.1: http://www.idpf.org/epub/30/spec/epub30-changes.html

            

          

        
          Section 2: Content Documents

        
          
            	
              W3C specification for HTML5: http://www.w3.org/TR/2012/CR-html5-20121217/

            

            	
              EPUB 3 Structural Semantics Vocabulary: http://www.idpf.org/epub/vocab/structure/

            

            	
              IDPF EPUB 3 Accessibility Guidelines on Headings: http://www.idpf.org/accessibility/guidelines/content/xhtml/headings.php

            

            	
              HTML5 specification for List elements:

        
              
                	
                  The ol element: http://dev.w3.org/html5/spec-author-view/the-ol-element.html#the-ol-element

                

                	
                  The ul element: http://dev.w3.org/html5/spec-author-view/the-ul-element.html#the-ul-element

                

                	
                  The dl element: http://dev.w3.org/html5/spec-author-view/the-dl-element.html#the-dl-element

                

              

            

            	
              
                
                  
                    	H40: Using definition lists
                    	Techniques for WCAG 2.0: http://www.w3.org/TR/WCAG20-TECHS/H40.html
                  

                
              

            

            	
              
                
                  
                    	H48: Using ol, ul and dl for lists or groups of links
                    	Techniques for WCAG 2.0: http://www.w3.org/TR/WCAG20-TECHS/H48.html
                  

                
              

            

            	
              MathML in DAISY Structure Guidelines: http://www.daisy.org/z3986/structure/SG-DAISY3/part2-math.html

            

            	
              Open Annotation in EPUB: http://idpf.org/epub/oa</span>

            

            	
              Scriptable Components: http://idpf.org/epub/sc/api</span>

            

            	
              Scriptable Components Packaging and Integration: http://idpf.org/epub/sc/pkg

            

            	Distributable Objects: http://idpf.org/epub/do

          

        
          Section 3: Stylesheets

        
          
            	
              CSS 2.1 properties supported by EPUB 3: http://www.idpf.org/accessibility/guidelines/content/style/reference.php

            

            	
              WCAG 2.0 Success Criteria 1.4.3: http://www.w3.org/TR/UNDERSTANDING-WCAG20/visual-audio-contrast-contrast.html

            

            	
              IDPF EPUB 3 Overview 2.8 Fonts: http://www.idpf.org/epub/30/spec/#sec-fonts

            

          

        
          Section 4: Media Resources**

        
          
            	
              Accessibility Features of SVG guide from the SVG working group: http://www.w3.org/TR/SVG-access/

            

            	
              IDPF Media Overlays - EPUB 3 Accessibility Guidelines: http://www.idpf.org/accessibility/guidelines/content/overlays/overview.php

            

          

        
          

        
          Section 5: Interactivity

        
          
            	
              W3C Web Accessibility Initiative’s (WAI) Accessible Rich Internet Application (ARIA) specification: http://www.w3.org/WAI/PF/aria-practices/

            

            	
              jQuery: http://jquery.com/

            

            	
              WAI ARIA Specification Section 6.6: http://www.w3.org/TR/wai-aria/states_and_properties#state_prop_def

            

            	
              
                
                  
                    	The Roles Model
                    	Accessible Rich Internet Applications (WAI-ARIA) 1.0: http://www.w3.org/TR/wai-aria/roles#role_definitions
                  

                
              

            

            	
              Illinois Center for Information Technology and Web Accessibility: http://test.cita.uiuc.edu/aria/

            

            	
              WAI-ARIA & Custom Controls Scripted Interactivity EPUB 3 Accessibility Guidelines: http://www.idpf.org/accessibility/guidelines/content/script/aria.php

            

            	
              Live Regions Scripted Interactivity EPUB 3 Accessibility Guidelines: http://www.idpf.org/accessibility/guidelines/content/script/regions.php

            

            	Progressive Enhancement for scripted activity: http://www.idpf.org/accessibility/guidelines/content/script/pe.php

          

        
          Section 6: Packaging & Metadata

        
          
            	
              META-INF: http://www.idpf.org/epub/30/spec/epub30-ocf.html

            

            	
              OCF ZIP Container: http://www.idpf.org/epub/30/spec/epub30-ocf.html

            

            	
              RFC5646 specification: http://tools.ietf.org/html/rfc5646

            

          

        
          Section 7: Testing & Quality Assurance

        
          
            	
              EPUBCheck Validation Tool: http://code.google.com/p/epubcheck/

            

            	
              IDPF EPUBCheck 3.1 validation tool: https://github.com/IDPF/epubcheck

            

            	
              IDPF EPUB 3 Accessibility Guidelines QA Checklist Generator: http://www.idpf.org/accessibility/guidelines/content/qa/checklist-generator.php

            

            	
              ONIX Metadata EPUB 3 Accessibility
        Guidelines: http://www.idpf.org/accessibility/guidelines/content/meta/onix.php

            

            	
              Schema.org Accessibility Metadata Metadata EPUB 3 Accessibility Guidelines: http://www.idpf.org/accessibility/guidelines/content/meta/schema.org.php

            

            	
              Bookshelf Support

        
              
                	
                  Bookshelf Online Supported browsers: https://support.vitalsource.com/hc/en-us/articles/201949723-Bookshelf-Online-Browser-Support-Policy

                

                	
                  Bookshelf Windows & Mac Support: https://support.vitalsource.com/hc/en-us/articles/203256896

                

                	
                  Bookshelf iOS Support: https://support.vitalsource.com/hc/en-us/articles/201856066

                

                	
                  Bookshelf Android Support: https://support.vitalsource.com/hc/en-us/articles/203444873

                

              

            

          

        
          Section 8: EDUPUB

        
          
            	
              EDUPUB Profile: http://idpf.org/epub/profiles/edu/spec

            

            	
              IMS EDUPUB Best Practices: http://www.imsglobal.org/edupub/index.html
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