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Abstract—This case study explores problems and solutions encountered when converting PDF documents for distribution and review on mobile devices. At Athabasca University (AU) researchers have initiated a process for the implementation of the AU Press catalogue of books and journals. They decided to create an AU Press mini-catalogue accessible on the iPhone and iPod using the Lexcycle Stanza app. Because of problems, and on the advice of Lexcycle, researchers implemented the AU press as a trial or beta custom catalog. Problems encountered included the necessity of converting AU Press pdf files to the Epub format; properly converting the cover image and thumbnail; systemic errors when converting binary-encoded pdfs; adding the Atom publishing RSS step to the workflow; quality control of the non-native Epub files; and serious formatting and spacing errors. Additional technical work in order to facilitate a smoother transition is required, including the creation of web-based forms, writing documentation and personnel training. The article will be useful for others beginning the development of educational applications for iphones and other smart portable devices
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I. INTRODUCTION
New opportunities are afforded for educational publishing with the explosive growth of use of portable devices. In particular the popular IPhone has the ability to support open book formats for publications. At Athabasca University (AU) researchers have initiated a process for the distribution of the AU Press catalogue of books and journals via iphone and itouch machines. AU Press is Canada’s first open access university press http://aupress.ca, meaning that all titles are accessible via free download as well as in paper format for a price. AU is Canada’s open university and as such teaches more than 38 000 students online. As more and more of them are using mobile devices, researchers at the university have implemented several mobile learning initiatives, including the mobile library, an English Second Language and Workplace English courses. 

The IPhone presently represents the state of the art in mobile computing. With its touch screen, broadband access and visual display it offers enhanced possibilities for facilitating learning. The enhanced features revolutionize the usefulness of mobile devices enabling them to be more than just mobile phones or email units.  As of March 2009 there were more than 25 000 applications or “apps” available for use on the IPhone. These consisted of games, reference materials, translators and business apps; more than 1800 were classed as educational [1]. 

As a first step in the deployment of any iPhone app, even for testing purposes, developers must obtain a license to participate in the iPhone Developer Program [2].  Thus, AU joined the iPhone Developer University Program, which provides member institutions with free access to the iPhone SDK, 200 user licenses for students and faculty, as well as the ability to submit applications to the App Store. This program is free for qualifying public higher education institutions. 
II. Background

Early mobile phone implementations of Learning Management Systems, such as the open source LMS Moodle [3] [4], followed by the iPhone implementation of the Blackboard LMS [5] and the iPhone app implementation by Stanford University, with links to their university calendar and course listings [6] provided the stimulus for AU researchers to follow with an AU implementation on the iPhone.

AU researchers intend to create fully developed iPhone applications that give AU users additional ways to interact with the university, such as accessing course listings and a faculty directory.  After encountering some initial roadblocks to the creation of those applications, including business process, access to data, and a lack of internal experience with programming in the language used to create applications for the iPhone, AU researchers decided to make use of an existing iPhone application, Lexcycle’s Stanza, as an entry point into the platform.
III. STANZA
AU developers decided to create an AU Press mini-catalogue accessible on the iPhone and iPod using the Lexcycle Stanza app, which is owned by Amazon [7]. It consists of an ebook reader or reading platform that enables iPhone users to read books and empowers authors and publishers who wish to distribute them through the online Lexcycle Catalog. Stanza uses the open e-book standard (.epub). 

Epub is a free and open standard and is the successor to the older Open eBook standard. It is expressed in XML format supporting reflowable digital books and publications and is the official standard of the International Digital Publishing Forum [8]. Epub allows publishers to produce and send a single digital publication file through distribution and offers consumers interoperability between software/hardware for unencrypted reflowable digital books and other publications. “Reflowable” means that the text display can be optimized for the particular display device being used. Internally, EPub uses XHTMLor DTBook (an XML standard). 

The Stanza app has three components: content in the ePub/Open eBook format or the eReader format; XML catalog metadata; and HTTP transport layer for the catalog. ePub, is the only open, standardized ebook format currently available. This Open eBook format is flexible, enjoys high compression, and is standards-based (XHTML, CSS, Dublin Core, and zip). Since ePub is a relatively new standard, most existing titles are in other, often proprietary, formats such as Mobipocket, Microsoft LIT, Sony LRF, or Amazon Kindle, and so most works in electronic form need to be converted, hopefully to an Open format. 

AU Press is one of the world’s first open access university presses with more than 30 publications and journals available under a Creative Commons by nc–nd licence [9].
Athabasca University partnered with Lexcycle to include AU Press in its default list of book providers and thus AU Press is the first academic press to be explicitly listed in the default Stanza catalog. The AU Press catalogue is not an iPhone app, only one catalogue within the Stanza app.  Conversion of AU Press' material to the Open eBook standard was relatively straightforward, although this did create some serious formatting problems. AU Press releases their current "e-books" as simple pdf files.  These pdf files are generated from Adobe InDesign.
An experimental catalogue was created manually without difficulty on our web site. This catalogue included the AU Press journals in their HTML format and could be accessed using the Stanza app to the journals.  We also crafted this initial catalogue based on the existing books available in pdf format on the AU Press website, including descriptions and links to a page that sold physical copies of the books. 

IV. Implementation strategies
We followed up with an investigation into better strategies for converting from pdf to EPub.  We developed a “quick and dirty” workable solution, but the output was riddled with formatting problems (e. g. vector images and tables did not convert properly) and so the books did not show as well as a native export. So, the process for conversion to ePub was a coarse one. Each pdf was ported into Stanza's desktop reader and that application was used to convert the pdf to an ePub file.  This process is not to be recommended for a production environment, as the output is unpredictable.  There were serious problems with properly converting images and tables; although images and tables can be displayed in ePub, they do not convert unerringly. Work is underway in developing more usable ePub files for AU Press with some early success in experimentally converting an issue of the International Review of Research in Open and Distance Learning (IRRODL) [10].
Stanza's catalogue makes use of the ATOM XML schema.  This is a schema that was originally developed to replace RSS as a weblog syndication standard [11].  Stanza makes a somewhat different use of it by repurposing it as a catalog, rather than a feed [12]. 

Rendering the AU Press titles through Stanza was a relatively straightforward process, and was accomplished quickly and with minimal work. In the future, because Stanza uses the Atom RSS standard for its catalog, we should be able to easily incorporate it into the existing AU press website, and have the catalog automatically update every time a new book is released.  For examples of the code, see the appendix.

V. PROBLEMS
Problems encountered in the implementation include the following:

1. In addition to publishing to pdf as its default format, AU Press had to also export to EPub.  This was supported, with a small amount of additional effort, in InDesign, the layout program used by AU Press. The epub file must be uploaded to the webserver along with the pdfs. 

2. A cover image (no size restriction) and cover thumbnail (maximum of 125 pixels) had to be generated and placed on the webserver.

3. Several books could not be converted to ePub format, because they were binary-encoded pdfs; or systemic  errors persisted during the conversion process

4. Permission from Lexcycle for a listing in their Online Catalog was dependent on the conversion to ePub format. They would not officially support pdfs even though Stanza uses the Adobe Reader 9 Mobile SDK, which supports them. Lexcycle is not promoting this use, because of the inferior quality of the output. 

5.   Necessity of adding the Atom publishing RSS step to the workflow whenever a new book is published. To accomplish this we would need to ensure that the right atom documents were exported alongside epub and pdf (which is the case for AU Press documents now).

6. Lexcycle were not comfortable with the quality of the non-native epub files that we submitted, and delayed hosting awaiting better quality epubs.  Nor would they accept linking to the HTML versions of the journals, insisting on ePub files for those as well. 

7. As an example one book consisted of one massive chapter (+1500 screens); this caused a brutal waiting time and affected the user reading experience Evidencing that the mobile format probably works best with shorter length content.

8. Another problem occurred with the formatting of Table of Contents with weird characters and spacing problems.

Because of the early problems, and on the advice of Lexcycle, we implemented the AU press as a trial or beta custom catalog with a disclaimer and instructions. Apparently other publishers have started on Stanza in this way and later worked out kinks in their systems.

So, the Stanza catalog for AU Press was completed listing all books in the New & Notable and 2008 Titles from the AU Press website with cover images, and links out to the AU Press journals. The cover images accompany each listing in the catalog as a way of making the listing more visually appealing. The "Purchase this book" and "Books in this series" links are included on all listings in the catalog.  Clicking the Purchase this book or Books in this series take the user to the AU Press website. For the books that did not convert, a link was created to drive users to the AU Press website. With the remaining books, there were some minor display issues, but nothing that became a roadblock. 

The next step in this process is to add a beta disclaimer to the catalog and upload it, the epub files, and cover images to the Stanza FTP server.  When these files are in place and verified by the Stanza developers, the AU Press catalog will be added to the next release of their software.

VI. CONCLUSION
The largest roadblock in developing iPhone applications has been a lack of internal knowledge and experience in using desktop application programming languages, The next roadblock was the inability of developers to make use of course listings due to the lack of a suitable API within AU to access the data and a business process that doesn't support the reuse of data by other applications.  

For the first problem, there are a few solutions. First, we can bring in external contractors to quickly develop the applications.  This has the benefit of putting something into place quickly, but leaves us at a significant disadvantage when it comes to maintaining those applications, as we have no in-house talent to support them once the contractors have done their work. Another possible solution is to train our in-house developers so that they can create these applications.  This has the benefit of continued in-house support, but the disadvantage of taking much longer as the developers build their knowledge of the language and development workflows. Finally, we could make use of students within the Computing Science department to develop these applications as special projects.  This has the advantage of providing our students with professional-level experience developing enterprise-level applications, but has potential issues around privacy and access to internal university data as well as the support issues mentioned for the contractors. 

The second problem is a larger beast to slay, because it revolves around business practice and process.  In order to make the data available for our use, we have to convince the Office of the Registrar to change their existing practices and processes.  This may involve some additional technical work in order to facilitate a smoother transition, such as creating web-based forms for updating course calendar content, writing documentation for those new forms and processes, and possibly training as well.

For users:

To add the catalog to your version of Stanza, go to the Online Catalog, and press the + button, then, press on “Add Stanza Catalog”.  This will open the “Add Catalog” screen.  Type in ”http://stanza.athabascau.ca” into the URL field and name it "AU Press".  Press “Save” when done.  The new catalog will appear at the bottom of the Online Catalog screen, under “Direct Downloads”. After pressing on this, you'll be able to navigate through the catalog and download a book.

Appendix

Stanza Code Examples

List of subcategories

The Catalog format supports subcategories and is based on the Atom syndication format. An example follows:

<?xml version="1.0" encoding="utf-8"?>

<feed xmlns="http://www.w3.org/2005/Atom">

  <title>Athabasca University Press Catalog</title>

  <updated>2008-08-18T17:40:58-07:00</updated>

  <author>

    <name>AU Press</name>

    <uri>http://www.aupress.ca/</uri>

    <email>aupress@athabascau.ca</email>

  </author>

  <subtitle>

        Books available for free at Athabasca University Press. BETA.
    </subtitle>

  <id>urn:uuid:60a76c80-d399-12d9-b91C-0883939e0af6</id>

  <link rel="self" type="application/atom+xml" href="index.atom"/>

  <link rel="x-stanza-cover-image-thumbnail" type="image/png" href="covers/AU_logo.png"/>

  <entry>

    <title>About this Catalog</title>

    <link type="text/html" href="about.xhtml"></link>

    <content type="text">About AU Press's Stanza Catalog</content>

  </entry>

  <entry>

    <title>New and Notable Titles</title>

    <id>aupress:catalog:new</id>

    <updated>2008-08-18T17:40:59-07:00</updated>

    <link type="application/atom+xml" href="new.atom"/>

    <link rel="x-stanza-cover-image-thumbnail" type="image/png" href="covers/978-1-897425-07-7_thumbnail.png"/>

    <link rel="x-stanza-cover-image" type="image/png" href="covers/978-1-897425-07-7_thumbnail.png"/>

  </entry>

  <entry>

    <title>2008 Titles</title>

    <id>aupress:catalog:2008</id>

    <updated>2008-08-18T17:40:59-07:00</updated>

    <link type="application/atom+xml" href="2008.atom"/>

    <link rel="x-stanza-cover-image-thumbnail" type="image/png" href="covers/978-1-897425-27-5_thumbnail.png"/>

  </entry>

<entry>

    <title>Journals</title>

    <id>aupress:catalog:journals</id>

    <updated>2008-08-18T17:40:59-07:00</updated>

    <link type="application/atom+xml" href="journals.atom"/>

  </entry>

</feed>
The <link> tags for cover image and thumbnail are optional. 
Book listing example 

<feed xmlns="http://www.w3.org/2005/Atom" xmlns:dc="http://purl.org/dc/elements/1.1/">

  <title>2008 Titles</title>

  <id>aupress:catalog:newnotable</id>

  <updated>2009-05-04T00:00:00Z</updated>

  <link rel="self" type="application/atom+xml" href="2008.atom"/>

  <author>

    <name>AU Press</name>

    <uri>http://www.aupress.ca</uri>

    <email>aupress@athabascau.ca</email>

  </author>

  <entry>

    <!-- // title -->

    <title>Wild Words: Essays on Alberta Literature.</title>

        <!-- // Information about the book, such as a description, author bio, etc. XHTML allowed. -->

    <content type="xhtml">

    <div xmlns="http://www.w3.org/1999/xhtml"><![CDATA[ 

      <h2>

        Overview

      </h2>

        <p>

A groundbreaking study of urban sprawl in Calgary after the Second World War. The interactions of land developers and the local government influenced how the pattern grew: developers met market demands and optimized profits by building houses as efficiently as possible.    </p>

        <h2>

        About the Editors

        </h2>

        <p>

        Donna Coates is an Associate Professor in the English Department at the University of Calgary. 

George Melnyk is an Associate Professor of Canadian Studies and Film Studies in the Faculty of Communication and Culture at the University of Calgary. </p> 

    ]]>

    </div>

    </content>

    <!-- // A unique identifier within Stanza; ISBN recommended -->

    <id>aupress:book:978-1-897425-31-2</id>

    <!-- // Author information -->

    <author>

      <name>Donna Coates and George Melnyk, Eds.</name>

    </author>

    <!-- // publication date -->

  <updated>2009-04-28T00:00:00Z</updated>

    <!--// link to the ePub file    -->

    <link type="application/epub+zip" href="epub/99Z_Coates_Melnyk_Wild_Words.epub"/>

    <link rel="order" type="application/xhtml+xml" title="Purchase this book" href="http://www.aupress.ca/index.php/books/120153"/>

    <!--// link to cover image and thumbnail -->    

    <link rel="x-stanza-cover-image-thumbnail" type="image/png" href="covers/9781897425312_thumbnail.png"/>

    <link rel="x-stanza-cover-image" type="image/png" href="covers/9781897425312_cover.png"/>

  </entry>

</feed>
http://stanza.athabascau.ca
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