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1 Introduction
Iipax One is a case management software suite produced by Stockholm based IT
developer and vendor Ida Infront. The software is widely used by government in-
stances in Scandinavia to manage their daily professional tasks.

Case management, as it is defined for Ida Infront’s product, means that the
software acts as a portal for all members of a working team to share information
and documents about a certain event. The event can range from documenting the
legal details of a court case at a prosecutors office to the technical details of a naval
accident as documented by a wreck commissioner. Users log in with their personal
credentials and can read, add, edit or remove data from the cases they are assigned
to work on.

All government agencies are different and have their own unique work processes,
and for this reason Ida Infront’s software is slightly altered to fit the different needs
of different agencies. Naturally there are also recurring, general functions, such as
document handling, that can be implemented with generic functionality. The most
commonly used document format being Adobes PDF-format [1] [2].

Due to an increasing demand for quick and accessible usability on tablets, as well
as the ability to create document notes on the go, a web app version of the software
interface is currently a point of interest for the company. Specifically the idea of
displaying PDF format documents and the ability for users to make annotations
and leave comments on those documents and then share them with the other people
working on that specific case.

This report aims to investigate the current options available for web based PDF
document viewing and handling on mobile devices. To see what kind of open source
API’s (Application Programming Interfaces) already exist that would present tech-
nically possible, acceptable solutions and which ones of these might be appropriate
to implement. Different API’s are tested according to a list of criteria and one of
them was picked to implement a prototype. The prototype will be constructed to
investigate the implementation of the reader, as well as an appropriate design and
an analysis of the usability of the chosen solution.

There is also an account of the tools available for developing a native Apple appli-
cation for iOs devices [3] to investigate the technical possibilities, possibly enhanced
functionality and simplifications of taking this approach to document handling on
mobile devices.
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2 Purpose
• Investigate what current tools and API’s are available for displaying, editing

and reviewing documents for a web based application.

• Develop a prototype web application for adding comments on the chosen PDF
displayer.

• Analyze the usability of the prototype.

• Investigate native application possibilities.
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3 Method

3.1 Investigating available API’s

After doing a regular online search using Google, a few of the most prominent API’s
were gathered, tested and sorted according to a set of defined criteria.

The criteria for testing the software were as follows.

1. It is open source.

2. It is still being maintained or regularly updated by the developer or distributor.

3. It is well documented.

4. It is functional when viewed in a mobile browser.

5. It can be implemented using a local server and does not require a cloud storage
service.

6. It has satisfactory document handling abilities and possible annotation op-
tions. Satisfactory in this context is defined as displaying the document in
a way where it is readable, scrollable and not blinking or displaying warped
text. For annotation satisfactory is defined as it being possible to post and
delete an annotation in connection to the document.

7. It has not been generally negatively reviewed or found to be problematic by
other developers.

Points 1, 4 and 6 were investigated using Internet searches and reading the doc-
umentation available for the API in question.

Point 2, 3 and 5 were tested through a simple markup implementation and re-
viewed on an iPad2 device running iOs 9.3.4 and using the Safari, Chrome and
Firefox browsers available for the tablet. The browsers are available for download
for free on the Apple app market. The viewers were implemented in a HTML markup
script with an iFrame functionality to enable displaying the viewer in a controlled
window on the web page, since the PDF viewer otherwise automatically open the
document on a new page or in a new tab.

3.2 Prototype development

Using the test criteria as a process of elimination one of the viewers was eventually
chosen to use in a proof-of-concept implementation that was written in HTML5,
CSS, JavaScript and PHP with a mySQL database on a local server. It was used to
create an accompanying feature to the viewer that enables a user to write comments
in relation to the PDF document and store them separately in text format in a
database.

The prototype was written in the Eclipse Java Neon IDE running on Windows
10 on a Lenovo Flex laptop PC. The code was version controlled using Github.
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3.3 Usability analysis

The usability analysis was done by testing the features of the prototype application
on a mobile device, making sure they could create and delete a comment in asso-
ciation with a text document. The prototype was tested on an iPad 2, by placing
the prototype on a local server and running it online, to be able to visit it from
the tablet using the tablets Safari browser. Choice of visual style for the prototype
was done by investigating the current style of the Iipax One system and choosing a
similar user interface look.

3.4 Investigating native app development

This task was done by searching and reading the Apple developer documentation
[4] provided by Apple Inc for specific software development for their own iOs mobile
devices. The documentation is available online.
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4 Theory

4.1 Iipax One

The Iipax One software is written mainly in Java, accompanied by a mobile version
written in Apache Wicket, which is a Java framework for developing mobile ap-
plications. The PC version currently supports opening and annotating documents
by using the computers separately installed Microsoft or Adobe document handling
programs.

When using Iipax One on a PC, the user must first install the client application
Iipax Desktop Integration (Iipax DI). This client allows the user to open and edit
documents on their PC and have the edits sent via the Internet to the Iipax servers.
This way, any edits the user makes are updated in real time to the document on
the server. The user can also add annotations, comments and issues connected to a
document and share them with other users of the same case portal.

When a document is clicked on to open in Iipax One it automatically gets down-
loaded to the users computer in Iipax’s own document format. When opening the
document it links to the computers Microsoft Word program and opens the file there.
Any edits to the document are saved first in Word and then automatically sent to
the Iipax servers through Iipax’s own document format. All edits to the document
are done in Word or any other third party software that has been separately installed
on the PC, since Iipax does not currently have its own document editor.

Figure 1: Iipax One.
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Figure 2: Iipax DI functionality.

Iipax DI is currently only available for PC and not for mobile phones or tablets.
This means that the full document editing functionality of Iipax is not currently
available on mobile devices.

On the mobile app version of Iipax a user can open and view a case document on
a tablet or cellphone by using a separate document reader installed on the device.
There is however no way to annotate or edit the document on mobile, since there is
no client available to send the changes back to the Iipax servers or any implemented
way to make or save annotations.

4.2 Apple iOs

The iOs operating system (formerly known as the iPhone OS) was developed by
Apple Inc in 2007 to be used on its own mobile devices. It is the operating system
used exclusively on Apples iPhone and iPad products and it is currently on its 9th
and 10th release respectively.

iOs is made to be compatible with third-party applications that are available
through the systems own app market, the Apple App Store. Any native apps must
be written and compiled for the iOs and the architecture of the system. Apple has
developed their own frameworks for building native apps, and their own developer
toolkit, called Xcode that can be used for building, testing and submitting projects
to the app store. Xcode was developed to make it as easy for users to create their
own applications, with the idea that as little coding as possible would be needed so
that users could have the ability to create apps without having extensive program-
ming experience or technical knowledge.

A Software Development System Kit (SDK) is available to developers to access
the ability to create their own third-party applications for the iOs. The developer
can create the application using the Xcode integrated development environment on
an Apple Mac computer and must then pay an iPhone Developers Program Fee
to gain the ability to load the application onto iOs devices and, after approval, to
upload the application to the App Store.
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The iOs system is very proprietary in nature, with very few possibilities for devel-
opers to be able to modify or even get access to the operating system functionalities.
Apple has been subject to a variety of public criticism because of it’s limitations and
the lack of technical information about and access to the operating system, from
both digital rights advocates and Internet-law specialists.

The closed off nature of the iOs system makes it challenging to program to.
As a developer there is very little opportunity to learn about or integrate with the
operating system and one must rather try and tweak the code in a way that the
device will accept and display properly. One way to make it easier is of course to
join the aforementioned iPhone Developers Program and use the pre-defined Xcode
classes and functions for building ones software, but when this is not a preference
for the developer there is little to do except to just surrender to the iOs limitations
and restrictions and try to work around them with the little system access that is
given.

4.3 Specific file access restrictions of the iOs

The main issue with iOs when implementing a document management solution is
that the user does not have access to the units internal file system. This a security
precaution implemented by Apple on all of their mobile devices. [5]. Developers can
get limited access to the devices file system but are restricted to a sandbox where
they can implement their application functionality without it having an effect on
the core file structure of the entire device

Trying to upload a file from iOs to the Internet via the Safari browser gives the
user a pre-set option to pick a file from the units camera roll or from a document
handling app installed on the system, but no other options are made available. On a
computer a user can easily browse the system folders and pick any file on the system
to upload to the Internet, but this is not a possibility using iOs.

One current ’fix’ for this, presented by Apple to its users, is to use the iCloud
storage system and put document files there, since it will then be presented as an
available option in the upload menu list. iCloud is Apples own mobile cloud storage
service and is included on all of their mobile devices. The Apple iCloud has suffered
serious security breaches in the past and because of the sensitivity of Iipax users’
data this is not an an acceptable solution. One must also consider that downloading
the Iipax documents from the Ida Infront servers to a users personal iCloud account
on their mobile device just to be able to edit them and then upload them to the
server again is an unnecessarily complex procedure that presents serious security
risks.

Because of these file access limitations within iOs a certain cautiousness must
be applied when programming a solution that involves file management. One can
not simply assume that the techniques that work fine on a computer will work
just as well on the tablet, or work at all. Even when the operations are conducted
mainly online and accessed through the tablets browser and not on the actual device.
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4.4 The Portable Document Format

On request from Ida Infront, the web application is to be focused on solutions avail-
able for the PDF document format.

The Portable Document Format, known as PDF for short, is a digital document
format developed by American multinational computer software company Adobe
Systems in the year 1993. [2] It is now a document standard and is maintained by
the ISO, International Organization for Standardization.

The purpose of the format was to be able to show the document as it would be
printed on paper, with all the elements captured and displayed in the same way on
a screen as it would be on the physical document. A document in PDF format is
also made to look the same no matter what hardware, operating system or software
you use to view it. This has made the format preferable for academic and corpo-
rate use, and is the most commonly used format for pamphlets, scanned documents,
brochures and electronic books. The only thing that is required to use the format
is an installed PDF reader.

PDF also offers a security aspect, since the author of the document is able to
establish access levels within it. The document can be encrypted and password pro-
tected and it is initially not editable by anyone but the author. The document can
of course be doctored, but it would take more technical effort than just opening and
rewriting the file, since that is by default not possible with a PDF. The format can
contain both images and text and in certain readers, such as the Adobe Acrobat
reader, it is possible to annotate and edit PDF the document. This reader can be
downloaded for free from Adobe Systems, but it is not open source and therefore
might not be modifiable enough for a software developing project, unless it is in-
tended to be used as-is. There are several other readers available online for private
use and Internet browsers by standard have PDF readers built in, so the file can
also be opened in every major browser on a PC.

The Internet browser API’s for opening and viewing PDF files vary, usually every
company has their own reader that will run automatically as a PDF is to be opened
in their browser. They offer more or less functionality, but the basics of being able
to view, scroll, zoom and print the document are generally present.

The PDF format has not changed substantially since 1993 and was not built with
modern mobile devices in mind. Both the sizes and encodings of the documents
were made for PC and this is the reason certain issues emerge with displaying and
maneuvering a PDF on a tablet or mobile phone. Most mobile operating systems
have created solutions with a minimal displaying of the document in the devices
browser through a mobile API. But any further functionality, such as annotating
the document, has been stripped away and can be accessed through downloading
Adobes own software to the device as a stand-alone market application.
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4.5 Displaying PDF-documents in mobile browsers

The leading browsers for PC (Google’s Chrome and Mozilla’s Firefox) all have their
own API’s for displaying PDF-files. These are built into the browser and they will
be triggered automatically when the user clicks a PDF. These API’s are not natu-
rally adapted to cellphones or tablets. When implementing a simple PDF opening
markup call with HTML5 the result is that a warped version of the PDF will be
displayed on the device, in some cases without the possibility to scroll the document.
This even includes trying to display the PDF on the legitimate Apple app-market
version of the browser.

For example, using the HTML5 command ’embed’ in a web page on Firefox will
display perfectly on PC. But when trying to visit the same page on Mozilla’s own
iPad Firefox app, the PDF will not be displayed correctly.

The PDF-showing API’s that are used in the PC version of these browsers are
just not implemented on the iPad app-market mobile versions of the same browsers.

4.6 Safaris own PDF viewer

Apples Safari web browser is pre-installed on all Apple mobile devices and it has an
in-build PDF viewer that will open the document in a new window when a PDF link
is clicked on by the user anywhere online. The feature is automatic and will override
any other linked viewer, as well as present the option to further open the document
on any appropriate installed app on the device. The document is forcefully opened
externally, outside the web-app, in a new tab/window. For this reason it can not be
used in the implementation of this project.

The viewer is not open source and therefore not editable or available for software
development purposes. For that reason it is not an appropriate tool for the task of
creating a web app to annotate documents.

4.7 Memory issues on mobile devices

One specific problem that surfaces when rendering documents in a mobile or tablet
browser is that for very large files the tablets memory will run out while it is at-
tempting to render the document. The document is rendered all at once by the
reader and prepared immediately for scrolling, and this will drain the memory avail-
able on a tablet.

On a PC this would not be a problem, since computers have a lot more memory
available to use. But on a mobile device, specifically an older model tablet or cell-
phone, the screen would end up just turning black. This issue will be more or less
prominent depending on the age of the model of device. Older devices naturally have
less memory to use, whereas newer devices might handle the large size documents
better. Regardless this is a problem that would need to be addressed, since the user
experience should not be affected by the technical capabilities of their mobile device.
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One way to get around this would be to have the web app buffer the document
and render only 10-20 pages at a time, rendering more and more as the user scrolls
the reader. But the solution of rendering just a few pages at the time also limits
the way the user can immediately scroll the document. If a user initially wants to
view the fifth chapter in a long document, it will take a substantial amount of time
to load the pages in smaller chunks until that chapter is reached.

4.8 Related work

On methods and tools of table detection, extraction and annotation in
PDF documents. By Khusro Shah. [6] This report is an in-depth analysis of
the possibilities to extract internal data and add external data to a PDF document.
The report contains a comparison of different tools for performing these tasks, ac-
knowledging the issues regarding the PDF format and how to go about handling
them.

Web content adaptation for mobile device: A fuzzy-based approach. By
Frank Wu. [7] This report investigates the issues in transforming standard web
development tools, such as HTML into formats that display properly on mobile
devices. It chronicles the possibility of identifying segments in HTML and trans-
forming them into a format to suit the used device. When building a web application
that would be visited by many different devices and that would have elements that
might display differently on them, it would be relevant to adapt the web content to
display in an optimal way for the specific phone or tablet in question.

Are PDF Documents Accessible? By Mireia Ribera Turró. [8]
This report investigates the possibilities and limitations of the PDF format and

discusses the different technical challenges that emerge because of the formats spe-
cific technical attributes. The author discusses the issue of PDF documents only
being accessible in readers that are programmed for this task.
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5 Results
Four different API’s for PDF document handling that are freely available online
were chosen and tested according to the list of criteria. Mozilla’s PDF.js had the
most satisfactory overall results and was picked as the viewer to implement the web
app prototype with.

5.1 Investigating available API’s

PDFObject

The results based on the method criteria are as follows:

1. PDFObject [9] is open source API, released under an MIT License [10].

2. The latest commit to the projects Github repository was in the 26 of October
2016. The API is still rather new but does not seem to currently be maintained
or updated.

3. PDFObject is very well documented on its website, but there is no technical
documentation for the files in the Github project. The documentations avail-
able on the site is so comprehensive it is found to be satisfactory for using the
viewer.

4. The viewer unfortunately fails completely when used on a mobile device. The
reason for this appears to be that mobile browsers do not support the kind of
embedding it uses. The viewer only having support for one kind of embedding
is something that the creator points out immediately. The document is dis-
played in a distorted way, with one section cut off entirely from viewing and
it is not scrollable but appears almost as a static image.

5. The document can be stored in any chosen way, since the viewer uses a link
to it to display it.

6. PDFObject does not offer any annotation abilities, nor can the readers tool
bar be customized.

7. There are no substantial negative reviews for this viewer, it is recommended
on several Internet forums.

Viewer.js

Viewer.js [11] is an open source viewer that uses PDF.js as it’s core document
handler. It is designed with the purpose that it should be easy to implement with
just one line of code and still offer all the functionality of an advanced viewer.

The results based on the method criteria are as follows:

1. Viewer.js was funded by the NLnet foundation and is a combination of differ-
ent open source tools that are also available separately from their respective
sources. It can be downloaded freely from the projects Github repository.
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2. The viewer Github repository was last updated in May 2016, so it appears
that the project is no longer being maintained or updated.

3. There is a short user guide and several examples available on Viewer.js web
page. No further documentation can be found. But since the viewer is built
up of other open source libraries one can find the documentation for those and
that way cover the entire scope of Viewer.js technical details.

4. This viewer shows the document fully in mobile browsers. It does however have
a bit of a lag and sometimes skips to reload, making scrolling seem uneven at
times and would most likely be too unstable for professional implementation.

5. Since it shows the PDF via linking the document can be stored anywhere
locally or on a cloud service.

6. There are no annotation possibilities available in this viewer. The viewers tool
bar is also not customizable.

7. The reviews for this viewer appear to be neutral or positive, but are in regard
to using the viewer on PC and not on mobile devices.

Flowpaper

Flowpaper [12] is a commercial viewer but was chosen to be included in the re-
sults because it has a very high level of functionality on mobile devices. It offers
several different views for publishing the document and it flattens the PDF before
displaying it, making it work very well and load fast on mobile devices with techni-
cally weaker browsers. It has a wide variety of additional features available for web
developers.

The results based on the method criteria are as follows:

1. Flowpaper is not fully open source, but there is a basic version of the software
available under the GNU Public License [13]. There is also a free trial available
which is limited to 10 pages of document content. A full version of the software
as well as hosting abilities and cloud services can be purchased with billing on
a yearly basis, with different options available depending on the scope of the
publishers demands and the features that the developer wants to implement.

2. Flowpaper is very well documented, with catalogs of both the API and its
available add-ons on the product website. It also includes user guides and a
digital interface for customizing and deploying the viewer.

3. The viewer works impressively well on mobile browsers and offers different
layouts and styles for how to show the document, such as magazine view with
flippable pages or brochure view showing one page at a time. Out of all the
viewers tried, Flowpaper was the most impressive in this regard and the most
seamless when used on mobile, with even the page-flip animations working
perfectly.
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4. Flowpaper offers a cloud hosting service for purchase, but it becomes apparent
from the trial tests that the documents can also be stored locally since the test
documents were stored on the computers hard drive.

5. There are JavaScript based add-ons available in the Flowpaper purchase pack-
ages that enable annotation on the documents, as well as a comprehensive
guide on how to implement them. These features are available to paying cus-
tomers.

6. The reviews of Flowpaper are generally positive and it is regularly recom-
mended on developer forums, despite the financial cost of using it.

PDF.js

PDF.js is an API for parsing and rendering PDF documents. It is written in
HTML5 by Mozilla Labs and it is the viewer that Mozilla uses professionally in their
own browser Firefox. It is available for download at Mozilla Labs Github repository
[14].

The results based on the method criteria are as follows:

1. PDF.js is open source under the Apache License [15].

2. The last commit for this project was 20 hours before this text was written. So
it is safe to say that it’s currently still being developed and maintained by the
Mozilla Lab software team.

3. This viewer lacks in documentation. There is hardly any documentation at
all on the accompanying website or on the code repository. There is some
documentation made by private developers available on personal blogs and
discussion forums online. But overall this is a weak point for the API.

4. This viewer does not immediately work on mobile devices. The connecting
link that is used to display the pdf is written in a format that the iPad does
not recognize, so the first thing that is displayed when trying to use the API
on any of the major mobile browsers is a link error. The document is not
displayed at all, only the frame of the viewer is visible in the mobile browser.
However, after rewriting the link format, the API runs on mobile devices and
displays the document as it would do on a PC.

5. The documents are displayed by linking so they can be stored locally.

6. PDF.js does not offer any document annotation possibilities. There is an
independent API available that adds annotation to the viewer, but it was not
possible to implement correctly while using an iFrame for the viewer, so its
functionality could not be evaluated at this point.

7. This is is the most frequently recommended open source PDF viewer out of the
ones tested. It appears to be considered the most stable and easily modifiable
one available today. It is not primarily recommended for web apps but there
are personal accounts from users claiming that it is functional enough to use
for that task.
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Figure 3: Initial implementation error in PDF.js.

5.2 Prototype development

A very simple database for the comments was implemented in mySQL on a Lenovo
laptop. Using a local server the database was put online so it could be used to
view the web app on an iPad. The local server used was WAMP, which is a web
development environment for Windows that enables the use of Apache, mySQL and
PHP databases. The web app and the database were built and run together on the
same computer.

The annotations on the document and the document itself are saved in different
locations. The document is stored locally on the PC hard drive while the comments
are stored in the mySQL database. This was purposely done to be able to implement
the functionality of storing the two instances separately, so they can be modified
independently and so the annotations can be edited freely without any effect on the
document file. The database contains a reference to the document name, the author
of the comment, as well as an ID of the comment, so the information can be easily
connected to the right document when it is displayed in the web app.

The database works with a PHP script that enables inserting and removing text
elements from it using mySQL. When the comments are fetched from the database
by the PHP script they are converted to Json format using JavaScript that parses
them into an array structure. This was done to have easier and more precise access
to the text elements and to be able to display them in text format in the web ap-
plication.
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Figure 4: Back end structure of the web app.

The JavaScript is called on from a HTML markup script that runs the main
web part of the app. PDF.js is implemented using a hyperlink inside an iFrame
(inline frame) object on the HTML page. The iFrame was chosen because it has the
functionality to allow the document to be embedded on a web page with other con-
tent beside it. Otherwise the document would have to be opened in a new window,
without the possibility of having the web app menu displayed. The viewer can also
be implemented using JavaScript and directly applying the PDF.js functionality to
all PDF document objects, but this was not necessary when using an iFrame. The
source code for PDF.js was downloaded from Mozilla Labs Github repository [14]
and placed in the same folder as the project, which is the only requirement for im-
plementation of the viewer.

To get the viewer to display the PDF there has to be a source hyperlink in the
iFrame that points both to the web viewer and to the document to be viewed. This
information is available in connection to the Mozilla Labs repository. As previously
mentioned, the format of the hyperlink worked on PC but did not initially work on
a tablet, so it had to be rewritten to display the document properly on the mobile
browsers tested.
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Figure 5: Design mock-up for the web app.

5.3 Usability analysis

The user functionality of the web app prototype consist of viewing, scrolling and
leaving comments for a document. The user can see a list of the comments belonging
to the document that other users have made. They can remove a comment or add
one, or several, of their own. The comment will be signed with the authors input
name and left on the PDF until it is manually removed.

The design of the web application is directly based on the design style of the
Iipax One system. To make the user aware of the fact that they are visiting a sep-
arate portion of the system, the focus colours were made to be slightly darker in
shade, mirroring the darker portions of Iipax’s standard user menu and using the
same shade as PDF.js has in its default document display frame. This choice was
made so that the user will get the feeling of still being in the same web application
but at the same time notifying them of being in the document handling section of it.

The main focus of the design is that it should be easy for the user to instantly
see any comments that have been made to the document they have opened. The
comments are displayed as a side menu list and are expandable and deletable di-
rectly in this list by clicking a small trashcan icon next to the comment.

When the user clicks a comment in the side menu list it is displayed on a trans-
parent overlay on top of the document in the document viewer, which enabled the
user to read the document at the same time as they are scrolling the text. This was
done to enable the user to be able to investigate portions of the text while reading
the comments regarding that portion, as well as being able to search or investigate
other sections of the document without losing track of the comment.
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Figure 6: Look of the finished prototype.

5.4 Investigating native app development

The initial idea at Ida Infront, and the reason they opted for a web app, was that
they wanted to have one single application that would work for all possible mobile
devices. This was to save time and effort on having to develop different native ap-
plications for different mobile operating systems. Although this initially appears to
be a good idea, it might not be such a simple fix when it comes to PDF management.

There are several quite significant limitations in the Safari browser [5]. It is not,
for example, compatible with Flash content, plug-in installations or Java applets.
Using Java applets is one of the ways to implement a PDF reader for web apps made
with Apache Wicket (the language that the mobile version of Iipax One is written
in) so that would immediately present a problem. Safari can run JavaScript, but it
does not support Modal Dialogs, so there are limitations even within the languages
that are supported. Apple also states to keep in mind that Safari for mobile is
a significantly smaller construction than a computers web browser and there are
technical limitations as to what it can handle. Safari uses EDGE, 4G and Wifi
to connect to the Internet and it is necessary to keep the size of the content of the
web app as small as possible, avoiding unnecessary scripts, images or larger elements.

Apple provides an extensive set of tools, tutorials, pre-made classes and guides for
developers who want to make document handling applications as part of the Xcode
developers toolkit. Some of these might be able to fix the issues that arise when
using a web-based document reader and provide more stability to the document
viewing. There are functions for linking the web application directly to a native app
via URL, something that might be helpful when handling documents if they are to
be stored locally.
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• PDFKit.
A set of pre-defined classes for PDF document handling in a mobile application
[16]. It includes methods for implementing highlights, sticky notes, square and
text annotations and markup annotations of the document. The drawback is
that annotations can not be modified after saving the document, but this is
an issue that could be solved using document version handling.

• HTTP and HTTPS requests.
Several general purpose API’s provided by Apple for iOs developers enable
HTTP and HTTPS requests from the app to an external recipient, such as a
remote server. For specific purposes it is also possible for developers to write
their own HTTP client and implement via socket connection. This would be
relevant since it enables saving the annotated documents back to the Iipax
servers with similar functionality as Iipax DI.[4]

• Incremental document reading.
In cases of very large document files one solution provided for iOs program-
ming is to read the document incrementally [17]. This would be a fix for the
aforementioned problem affecting the web based PDF viewer that causes the
mobile device to run out of memory when files are too large.
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6 Discussion
It is quite difficult to find open source PDF viewers that will work on mobile devices.
Most of the ones tested in this investigation, albeit working perfectly on PC, fail im-
mediately on mobile. This is discouraging and raises the question if there is a gap in
development possibilities for readers of PDF documents specifically. When looking
at paid alternatives, meaning services that can be bought, rented or acquired with a
purchased license or a monthly subscription, there are a lot more options available.
Several software companies seem to have noticed that this is a service needed for
web developers and started businesses offering working PDF viewers for different
tasks, such as displaying magazines, brochures and documents on web pages. By all
accounts they seem to be making a good profit offering these services, which hints
that there might be a lack of open source functional implementation alternatives or
that the ones that are available are deemed too problematic or difficult to implement
or use.

This raises an important question considering the fact that PDF is the most
common document format used today. There is surely a need to be able to view
these documents in a safe and stable way on different devices. Using HTML on a
PC there are quite simple commands to view the PDF as an object in the markup
script, but these methods do not display the document properly on mobile browsers
at all. One can question why there is not more functional alternatives of handling
the format in mobile browsers, specially since we are moving towards doing web
based tasks more and more on our phones and tablets and less on our PC’s. Mobile
manufacturers might not be spending time and effort on this because they are trying
to steer developers towards using their own native developing tools and frameworks.

At the same time there might be a lack of understanding for web developers
on how to adapt to the architecture of proprietary mobile devices. These devices
can change quite drastically in functionality from one operating system version to
the next, and it is perhaps difficult to keep up with what is needed to maintain a
functional external application that keeps up with Apples changes to the internal
functionality of the iPhone and iPad.

The reasons for the lack of open source PDF viewers are hard to speculate about,
but it might also be because the format itself is complex in nature and encrypted,
which makes it difficult for developers to work with. The purpose of this report was
to investigate possible solutions for implementing annotation of PDF documents in
a web app for mobile, but with the poor results acquired it is difficult to recommend
a web application for this purpose. It appears that choosing to implement a native
app would be a more functional and safer approach to document handling on phones
and tablets.
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7 Conclusions
After testing several different API’s for PDF viewing by implementing them in a
simple web application and viewing them in three different mobile browsers it be-
comes obvious that some of the most prominent software development solutions for
web document handling are not yet adapted to mobile devices. Most of the viewers
do not function in a satisfactory manner and even the best one would be problem-
atic as the document file size went over what the devices memory could process at
once. At the same time there is a lack of open source options available for this task,
despite PDF being the most frequently used digital document format and the one
that is widely regarded as the most reliable. Based on the poor mobile test results
one might question if a web based application is the best choice for this task.

The development of the prototype application raised the issue of classic web de-
velopment languages not always being compatible with mobile browsers. Although
iPhone and iPad are documented as fully compatible with HTML and JavaScript,
there is no taking for granted that a web based application will have the same level
of functionality or stability on mobile as it does on PC. Because of the proprietary
nature of Apple’s devices it is also difficult to always know exactly what the problem
is, what caused it and if there is a way to solve it. A lot of times there is nothing
more to do than to just try and work around the programming issue at hand, since
access to API’s and technical details for iPads and iPhones is very limited.

Fortunately there seems to be functional and stable solutions available from mo-
bile device manufacturers, like Apple Inc, for building native applications. The
classes available for development are generally pre-made and ready to use, with
minimal programming effort needed. Because of this it might be worth considering
building a native app for PDF document handling.
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8 Future work
To properly test what the best solution for PDF management in a web app would
be it would be necessary to implement applications in different web development
languages and web application frameworks. This would be needed to have some
wider ground of comparison.

Since the current web version of Iipax One is written in Apache Wicket it would
be beneficial to conduct a test of the PDF viewing alternatives that are available in
this framework and how they perform on phones and tables. To see if the results
vary from the directly web implemented API’s or if Wicket contains solutions for
this problem that have not been explored in this report.

It would also be beneficial to test the security and stability of a web based PDF
viewer to analyze the possible risks of a web implementation in terms of leaks,
breaches and unauthorized access to the documents. Web applications are naturally
more sensitive to security breaches than local applications and this is something
that should be taken into consideration when handling possibly sensitive document
data. As well as a discussion about how to best keep the documents safe when the
viewing and possible modification of them is happening online. This could be done
by extensively analyzing the types of security risks involved in using a web app and
weighing them against the known breaches of using a naive application, to study
what the odds are for such breaches to occur and also how severe the consequences
of them happening would be.

Implementing a native application for a chosen mobile architecture and discussing
the pros and cons of its functionality when directly compared to a web based appli-
cation would be necessary to make a decision on how to best handle documents on
mobile devices overall. A customer study and haptic evaluation might be appropri-
ate to determine which approach to document handling would be more comfortable,
practical and feel more secure for the users of the system.

This report lacks the proper testing of iOs native application implementations.
That makes it difficult to draw any clear conclusions as to which method for doc-
ument handling would have been more functional. There is also a lack of more ex-
tensive analysis into the technical details and limitations of the Safari web browser
that make the tested API’s behave in unpredictable ways when viewed on mobile.
To draw any conclusions about the stability of the chosen methods there needs to
be more technical research into the different implementation approaches to try and
figure out exactly why they are not working as they would on a PC and what could
possibly be done to solve that issue.
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