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ABSTRACT

Exploring ways in which the social aspect of reading for pleasure can be supported and

improved is the motivation for this project.

A system for supporting sociable reading in a dual screen environment was developed.
The dual screen used was a mobile device (Tablet) and TV, in which the annotations

created while reading a book on Tablet could be displayed on the TV.

The OS of the devices is Android and for each one an application to be connected
through Wi-Fi network was created. The Tablet app was developed using a library

MuPDF to read books, while the TV app was developed by the Phonegap framework.

Usability tests in two different locations were performed: In Madeira Interactive

Technologies Institute (M-iti) and in the Library - Biblioteca Regional da Madeira.

After the tests with final users were concluded, the TV interface was considered
adequate and very encouraged. We noted some difficulties in the first interpretation
of the navigation commands but, once the commands were learnt, the system was
easy to use. It was clear that possible places to implement the system would be in

schools, work places and at home.
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RESUMO

Explorar formas em que o aspeto social de leitura por prazer podera ser apoiada e

melhorada, é a motivacdo para a elaboracdo desta dissertacdo.

Foi desenvolvido um sistema de apoio a leitura social num ambiente de dois ecras. Os
dois ecras utilizados foram um Tablet e uma TV, sendo que a medida que fossem
criadas notas no decorrer dessa leitura as mesmas fossem visualizadas na TV. Mais
importa acrescentar que estas notas podem ser visualizadas em tempo real pelos

restantes leitores/utilizadores.

O sistema operativo dos equipamentos é Android na qual foi criado uma aplicacdo
para cada equipamento de modo a se conectarem através de uma rede Wi-Fi. A
aplicacdo do Tablet foi desenvolvida com uma biblioteca MuPDF para ler livros,

enqguanto aplicacdo para a TV foi desenvolvida através da framework Phonegap.

Foram realizados testes de usabilidade em dois locais diferentes homeadamente no
M-iti - Interactive Technologies Institute e numa Biblioteca - Biblioteca Regional da

Madeira.

Apos testes com utilizadores finais, a interface da TV foi considerada adequada e
incentivadora. Notamos algumas dificuldades numa primeira interpretagdo dos
comandos de utilizagao do sistema mas segundo os utilizadores apos aprender sera de
facil uso. Foi claro os locais possiveis de implementacdo do sistema tal como na sala de

aula de uma escola, num espaco de trabalho e numa casa.
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ACRONYMS

OS — Operating System.

TV — Television.

PDF — Portable Document Format.

Wi-Fi — According to Wi-Fi Alliance: “Wireless Local Area Network”.
MVC — Model View Controller.

API — application programming interface.
HTML — Hypertext Markup Language.

CSS — Cascading Style Sheets.

WebOS — Web Operating System.

TCP — Transmission Control Protocol.

IP — Internet Protocol.

PHP — Hypertext Preprocessor.

JSON — JavaScript Object Notation.

SQL — Structured Query Language.

SDK — software development kit.

IDE — Integrated Development Environment.
ADT — Android Development Tools.

AVD — Android Virtual Device.



1 .  INTRODUCTION




State of Art

1.1. BACKGROUND AND MOTIVATION

In the last decades, societies concern for reading and writing is constantly growing
mainly based on personal experience. Nowadays it’s not just for the work field, but
also to expand social participation and right of citizenship, to be able to understand
critically the social realities and to be able to interact therein, knowing as such how to

organize such action. [1].

With the Digital Revolution referenced in the year 1980, it opened up the possibility of
reproducing a picture from words, through a computer monitor, a display screen of a
phone or smartphone, by e-readers, and more recently by Tablets that provides the

written display.

Currently, the readers can count on new features on digital books, such as writing
notes on keyboards with the correction of words, share notes on social networks, add

audio or video, animation and interactivity.

However some fans of printed books claim that there’s still nothing like the smell of
paper and the rustle of the pages as the reader flips gently through the book with their
fingers. There’s something intimately rustic about the entire experience, they claim,

and it’s one that cannot be derived from the cold, electronic book version.

So, the motivation for this dissertation will be to explore ways in which the social

aspect of reading for pleasure can be supported and improved.

11
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1.2. OBIECTIVES OF THE PROJECT

We understand that reading is a process that begins before formal learning and is
extended in time. From the simple pleasure of listening to reading, in an initial stage,
goes through an itinerary, the reader, passing through several stages. In this
progression, it is fundamental the accompaniment, so that there is a constant

motivation that allows the construction of the reader [2].

Therefore, it was proposed to develop a system for supporting sociable reading in a
dual screen environment. The dual screen used was a mobile device (Tablet) and TV, in
which the annotations created while reading a book on Tablet could be displayed on

the TV.

The main focus is on the display and interface component with the annotations coming

from the Tablet and their interaction.

12
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1.3. STRUCTURE OF THE REPORT

The structure of this dissertation is based on the different stages of the project and its

development.

This thesis is organized into six chapters. The first chapter is reserved for the
presentation of the project proposal, the explanation of what motivated me to

develop the system and explanation of the main objectives of the project.

The second chapter, the State of the Art, presents all the research that was conducted
to develop the project. This study covers points such as how it fits into the society’s
framework, the areas wherein it is applied, and also includes the technology tools used

for its development.

The implementation stages of the project, and how it was tackled is discussed in the
third chapter, i.e., the functional and non-functional requirements are presented, the
cases used and the base model data created. It also presents the application

prototypes and explains which technologies are used to develop the project.

The fourth chapter illustrates the presentation phase of the project, showing the
functionality and navigation map of each application. Tests and questionnaires

affected with some users as well as their results are also presented.

The fifth chapter demonstrates the usability tests with final users of the system.

The last chapter is the final stage, wherein the final conclusions about the project are

presented as well as the future perspectives.
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2.1. CONTEXTUALIZATION

To carry out a project of this dimension, it is essential that the vast technological
options that could be involved in its development be considered. Taking this into
account, this chapter will be used to describe the state-of-the-art technologies that

will be used in the context of this project.

Initially it will be represented based on works that are on the world market in line with
this project, like adding annotations on books, reading books on digital equipment, as

well as their reviews.

In the review, our decisions and choices on the equipment and the technology used to

develop the system will be explained.
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2.2. RELATED WORK

The printed book influenced the culture at the beginning of the modern age allowing
the manuscript book to be printed on a large scale and thus distributed among a

greater number of readers [3].

Currently the book is reshaped and today can also be found in digital format, known as

e-book.

Therefore, in order to understand what is already completed in the world market,
some related works about reading and annotations made while reading will be

presented.

2.2.1. Evernote.

Evernote is an American independent, private company offering a closed source free
suite of software and services, designed for note taking and archiving [4]. The product
allows users to create a "note" which can be a piece of formatted text, a full webpage
or webpage excerpt, a photograph, a voice memo, or a handwritten "ink" note. Notes
can also have file attachments. Notes can be sorted into folders, tagged, annotated,

edited, given comments, searched, and exported as part of a notebook (Fig 1).
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Figure 1 — Evernote Functionalities [5].
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Evernote supports Microsoft Windows, OS X, Android, iOS (iPhone, iPad, iPod Touch),
Windows Mobile, Windows Phone, [6] WebOS, Maemo, BlackBerry (including
BlackBerry Playbook), and Google Wave platforms as well as a beta for Symbian S60
5th Edition. There are portable versions of Evernote available for flash drives and U3

drives. There is currently no officially supported native client for Linux or BSD.

The Basic Evernote (free version) has an upload limitation of 60 MB monthly, the
Premium version offers 1 GB of uploads per month. Still, much of today’s research
involves generating data files such as sequence data, in which one file individually may
be greater than these restrictions. Although Evernote may be a simple, practical
solution for some laboratories, for others it may be overly simplistic in format and
does not offer features specialized for fields such as biology, chemistry, or quality
assurance/quality control. Importantly, larger labs generating considerable amounts of
data may find a simple program like Evernote to be too flexible or unstructured for

efficient use [7].

2.2.2. Amazon Kindle

The Amazon Kindle is a series of e-book readers designed and marketed by
Amazon.com. Amazon Kindle devices enable users to shop for, download, browse, and
read e-books, newspapers, magazines and other digital media via wireless networking.
The hardware platform, developed by Amazon.com subsidiary Lab126, began as a
single device and now comprises a range of devices, including e-readers with E Ink
electronic paper displays, and Android-based tablets with color LCD screens. As of June

2015, there are over 3.6 million e-books available in the Kindle Store [8].

Amazon kindle supports various devices and platforms, including Microsoft Windows,
i0S, BlackBerry, Mac OS X (10.5 or later, Intel processor only), Android (Fig 2), webQOS
and Windows Phone [9]. Amazon also has a "cloud" reader to allow users to read and

purchase Kindle books from any web browser such.

Kindle assumes that the new amazon kindle product “Paperwhite” (Fig 3) does not

have audio or Text-to-Speech, the illumination at the bottom of the screen from the
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built-in light is not perfectly, and it has 2 GB of storage. Some previous Kindle models

had 4GB of storage. 2GB allows you to hold up to 1,100 books locally on your device.

| W 10:42PM ol W 10:42PM
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tome On Device Archive Store Chispter Thirts les: And Echoes of Old Ones

CEO Eric Schmidt had been on the Apple
board during the development of the
iPhone and iPad, and Google’s founders,
Larry Page and Sergey Brin, had treated
him as a mentor. He felt ripped off.
Android’s touchscreen interface was
adopting more and more of the features—
multi-touch, swiping, a grid of app
icons—that Apple had created.

Jobs had tried to dissuade Google from
developing Android. He had gone to
Google's headquarters near Palo Alto in
2008 and gotten into a shouting match with
Page, Brin, and the head of the Android
development team, Andy Rubin. (Because
Schmidt was then on the Apple board, he
recused himself from discussions involving
the iPhone.) “I said we would, if we had
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Figure 2 — Amazon Kindle on Android device [10].

2.2.3. Aldiko eReader

CHAPTER I

the maritime popu
public mind, even in the interior of continents,
scafaring men were particularly excited. Merchants,
common sailors, captains of vessels, skippers, both
of Europe and America, naval officers of all
countries, and the Governments of several States
on the two continents, were decply interested in
the matter.

For some time past vessels had been met by “an

Figure 3 —Kindle paper white [11].

Aldiko eReader is an app for android and a free eBook reader that supports the ePub

format and your own PDF files. There are thousands of books available and the vast

majority of them are free. Many of them are older, classic titles that are either out of

print or are not copyrighted. They are regularly used throughout education systems

worldwide [12].

The application features a bookshelf-like user interface that lets user navigate their

collection of eBooks. It also provides a customizable reading experience through

configurable font and background colours, font size and type, margin size, display

brightness, page turn mode, etc. Additionally, the application allows users to import

their own books to read them on the go [13] (Fig 4).

Aldiko does not support font embedding, only available for android operating system.
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Figure 4 — Aldiko eReader app in Android device [14].

2.2.4. WattPad

The Wattpad is the biggest world's community of readers and writers [15] a company
based in Toronto, Canada, founded in 2006 and funded by venture capital firms in New
York, San Francisco and Toronto. Its resources are available in twelve languages and in

ten nationalities [16].

According to Wattpad site, it’s a writing community in which users are able to post
articles, stories, fan fiction, and poems, either online or through the mobile app. This
gives people the opportunity to have their creative works available to a wider
audience. The content includes work by undiscovered writers, published writers, new
writers, with all users being given an equal opportunity to write popular works. Users
are able to comment and like stories or join groups associated with the website.
Around half of the users are US based; other users come from the UK, Canada,

Philippines, Australia, United Arab Emirates and other countries [17].

The Wattpad is one of the few social networks (Fig 5) that are in constant contact with
users to establish among its main links a page like a blog where the team updates it
with posts and discussions about things that happen in the company's headquarters or
related services. There is a kind of "humanizing" on the relation between platform and
user, which is considered by many users, one of the most important features of this

application [18].
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Figure 5 — Wattpad app in Android device [19].

2.2.5. Google Keep

The Google keep is a note taking application developed by Google. It is available as a
mobile app for the Android operating system and as a web application. There are
several features including colour coding notes, inserting images, creating lists, geo-

fencing, shareable notes, and search by colour [20].

Google Keep allows users to categorize notes using folders or labels. On the Android
app, swiping a note to the left or right in the notes list archives the note. Archived
notes appear in the Archive section. Keep also allows users to create a copy (duplicate)
of a note. Users can also choose between the List View or Grid View modes on the
web. On Android, users can choose between the single-column view and the multi-

column view (Fig 6).
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Figure 6 — Google Keep app in Android device [21].

Google Keep app for Chrome browser and Chrome OS are one of the early packaged
apps provided by Google. The app works offline for creating, editing and deleting notes
as well as for extra features such as adding images (Fig 7). The Google Keep Chrome
app also works on Linux operating systems as well as Windows and Mac, despite Linux

not having a native Google Drive app available.
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Figure 7 — Google Keep app for Chrome browser [22].
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2.3. REVIEW OF THE WORK

After analysing the various related works and to attain the objective of the project, it
could not be used none of these related works, because they are not open source and
didn’t have feature to connect with other equipment such as a TV. As we wanted to
find a reader that could connect with the TV, we at least had to be able to access their

source code to implement connections, which it was not possible.

So by the way we had to start from the beginning finding equipment’s that would be
possible to reach the objective of the project. To start, we had two equipment’s with
Android system operation: TV Box Mk809IIl (Fig 8) and Tablet 7 inch (Fig 9), we just
needed to create two apps: one to read the book and other to show the annotations

on TV, and connect both devices.

Figure 8 - TV Box Mk809lll Figure 9 - Android OS Tablet 7 inch

We started by finding a library open-source to read PDF books. From several libraries,
the MuPDF was chosen to bee implement on the Tablet being the reader book. This
library being open source, and easy to understand, it supports transparency,
hyperlinks, annotations, search, speed, small code size, and high-quality anti-aliased

rendering [23].

Having resolved the situation of reading, it was necessary to find a solution to
demonstrate the notes from the Tablet, on TV. Working with two devices with the

same OS Android, it became easier and had more options for connection.
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We started implementing a Wi-Fi Direct connection, which is a technology that lets you
turn any Android device into an access point. It is a new specification created by the
Wi-Fi Alliance that enables you to create adhoc network between Wi-Fi devices,

instead of having to connect the devices to an external access point [24].

According to Alliance, devices on Wi-Fi Direct group can act either as an access point,

or as a client [25].

For the proper functioning of the project, with two-way communication, it would be

good because we could always confirm the request received from the Tablet.

But the required to share notes with others user in real time, meant that this solution

was not possible.

Therefore, so that other users could interactively and in real time visualize the
annotations on TV, an online database was created. The solution followed was
connecting the two devices through Wi-Fi on an access point, using the client-server
model.

In this case, the first limitation of the project would be the condition of being able to
connect both devices to a Wi-Fi access point with Internet for its operation.
Nonetheless, since we are facing a situation where almost all of the possibility cases of
use, such as houses, schools and libraries have access to wireless network, this

decision was taken.

Being resolved the database and the client-server model over the Wi-Fi network, what
was needed was to program both applications in java to guarantee the exchange

information between Tablet and TV.
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2.4. TECHNOLOGY ENVIRONMENT

The changes that are taking place in the information society and knowledge in
technology makes the man even more dependent on information, knowledge and
technologies [26]. These technologies are currently already inserted in the day-to-day
living, in which electronic books that are related directly with the project will be

discussed.

2.4.1. Electronic Book

Electronic book readers have been defined as “mobile, physical devices to display
electronic documents”. They have received a very mixed press, with some authors
believing they represent the future of reading, and others claiming that reading long
texts from a screen is an inherently unpleasant experience and, therefore, will never

be popular [27].

But according to [28] it’s very difficult to say whether e-books will monopolize public
attention to the point of making printed books be set aside and come to an end. There
are those who say that factors such as cost, easiness and environmental consciences,
naturally the advantage is the electronic book which "speaks" more loudly. There are
others who like to read the book on paper, its more convenient for the view of the

readers who have a greater attachment to this support [29].

It can be seen that even with the release of this new type of reading in the world the
printed monopoly still has space in the market and only in the medium or long term

will we see to what degree the digital reading device will reach the public [28].

Nowadays the companies are opening access to their systems to any devices, but with
some caution, because they understand that access to the working tools on devices
will increase productivity, motivate the employee and allow access anytime, anywhere

and safely (taking due care) [30].

In order to understand differences between the printed book and a digital book, | will

show some advantages and disadvantages [31].
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Advantage:

The digital book can store in one device various works, than the traditional

book

According to Silva [32], the e-book reader can be easily transported anywhere.

Related to the weight, the device can’t be compared, for example, the amount

of heavy books that a child carries in a backpack to go to school.

Spend fewer financial resources to produce an e-book than to make a printed

book.

The easy location of a specific term within the text, where the users spend less

time finding it and avoids unnecessary full reading.

Disadvantage:

According to Dziekaniak [33], the principal disadvantage responsible for low
acceptance of readers is the eyestrain that exists after reading some time on

the e-book or computer screen, and the fact that it provokes headaches.

About the screen brightness of e-readers, there is already a technology called
electronic paper, or known by other terms such as e-paper, electronic ink or e-
ink. This is a technology that gives us the impression of reading an electronic
text on a standard sheet of paper. Devices like the Amazon Kindle already have
the technology, and unlike devices containing liquid crystal display, the e-ink
that does not emit light that makes reading becomes uncomfortable. Thus it

provides greater comfort in reading digital texts [34].
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3.1. INTRODUCTION

“The hardest part of building a software system is deciding what to build and how to
build it. No other decision has a greater impact on the work. No other part is more

difficult to correct the subsequent” [35].

The development of the project followed an interactive design approach which
allowed to identify any usability issues that may arise in the user interface before it is
put into wide use. For the best usability experts the perfect design interface cannot be
made in a single attempt, so a usability engineering lifecycle should be built around the

concept of iteration.
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3.2. ANALYSIS

The analyses of requirements is recognized as one of the most critical stages in the
development of software because it is in this stage that we should understand all the
user's needs (stakeholder), i.e. understand what is the aim of the project to be
developed as well as the main objectives. To do this we need specifications of the

requirements, i.e. identify, analyse, specify and define the user's needs.

3.2.1. Functional requirements

Functional requirements are requirements that expresses functions or services that
software should or might be able to perform or provide. These functions or services
are in general, processes that use inputs to produce outputs. Taking the definition into

account, the following functional requirements were identified:

1. Allow the user to create an account;

2. Allow the user to edit their account;

3. Allow users to recover their account;

4. Allow registered users to access their books;

5. Allow registered user to read a book;

6. Allow registered user to add annotation on the page of the book;
7. The system should have an authentication procedure for users;
8. The system should show the book on the Tablet;

9. When reading a page of a book, the system should show on the TV the
annotations posted by other users if they exist in the database;

10. When reading a page of a book, the system should display information about the
book on the TV (Title, Author), as well as its thumbnail on the top right hand
corner.

11. When reading a page of a book, the system should show on TV, by the
thumbnails, the current, previous and next page;
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12. When reading a page of a book, the system should show on TV the thumbnails
with the total number of annotations related to each page;

13. When reading a page of a book, if there are no annotations on that page, the
system should display a zero on TV.

3.2.2. Non-functional requirements

Non-functional requirements are requirements that declare restrictions, or attributes
of quality for software and/or the development process of the system. Taking into

account the definition, were identified the following non-functional requirements:

1. The system must be connected to a WI-Fl access point with Internet.
2. The user must learn to navigate the system in less than 10 minutes;
3. The system must display a welcome message on the beginning screen;

4. To create a user, you need to specify a username, password, a photo and valid-
email;

1. Torecovery a user account, a valid e-mail address is required;
2. Each useris identified on the system, using the username and password;

3. Text fields must have client side validation;
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3.3. SYSTEM ARCHITECTURE

The architecture of an application consists in the interconnection of various
architectural elements. These elements can be databases, servers, clients, filters,
among others, and the way how these elements are interconnected sets the
architectural style, being that, in one application it can be built with only one or based

on various styles [36].

To develop this project, it was necessary to use more than one architectural style as
shown in Fig 10. Starting with the application developed for reading books on the
tablet, which was developed through Java language from the Google Android platform,
using architecture MVC (Model, View and Controller). On the other hand the
application created for TV, was developed through the PhoneGap framework
(framework for creating mobile applications through web APIs). In order to

communicate between the two devices, the Client-Server style was used.

In the following chapters we will explain in more detail, the three styles used to

develop the system implemented.
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B
Riusacsl
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Internet DataBase Server
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Figure 10 - Architecture of the project developed
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3.3.1. Android Platform [37]

According to Google [37], Android is an operating system customizable and easy to use
that move more than one billion devices around the world, from smartphones and
tablets to watches, televisions, cars. Being an operating system with free access to
programming tools to develop applications for Android, it has become more and more

interesting and challenging.

The Android platform has several versions, since the first version (Android 1.0 Base) to

the last current version 5.1 (Lollipop) [38].

The version that boosted Android was the version 1.5 (Cupcake) in May 2009. This
version, still primitive, already demonstrated several features that today can still be
found in the new versions. It was available in 27 languages and already supported

different sizes and screens resolutions.

Then it was followed by new versions, such as Android 1.6 (Donut), 2.1 (Eclair), 2.2
(Froyo), 2.3 (Gingerbread), 3.2 (Honeycomb), 4.0 (Ice Cream Sandwich), 4.2 (Jelly
Bean), and 4.4 (KitKat), among others. These versions bring new features over previous
versions and increasingly support new devices such as smartphones, tablets and even

televisions of different sizes and with different resolutions [37].

With so many versions on the market it is normal to have segmentation. All this
versions Android wanted that an application could support the maximum possible
devices without losing functionality or capacity. Among the different versions, the
dominating is the KitKat, with 39.3% of the market distribution, then afterwards the

Jelly Bean version with 33.6% and Ice Cream Lollipop with 18.1% [38].

To develop the reading application, the version 4.0 (Ice Cream Sandwich) was used due

to it being the minimum size version to install because of the OS devices.
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Figure 11 - Market share of Android devices with version of the OS

As for the architecture, Android contains the following elements shown in Fig 12.

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Window Content View Notification
Manager Manager Providers System Manager

Package Telephony Resource Location XMPP
Manager Manager Manager Manager Service

LIBRARIES ANDROID RUNTIME

Surface Media ; Core
Manager Framework i Libraries

OpenGL|ES FreeType WebKit “Machine

LINUX KERNEL

Flash Memory Binder (IPC)

Display Camera Bluetooth
Driver Driver

Driver Driver Driver

UsB Keypad WiFi Audio Power
Management

Driver Driver Driver Drivers

Figure 12 - Architecture of Android Platform [39].

At the base of the stack is a Linux Kernel version 2.6. Allowing an abstraction between
the hardware and the software, it is responsible for the service in core system such as

memory management and process management. While applications for Android are
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written using the Java language, they are not performed in a traditional Java virtual
machine but another, called Dalvik [40]. As various components of the platform, this

virtual machine is optimized especially for mobile devices.

The platform also includes a collection of C/C++ libraries used by various system
components. They are responsible for providing, among others, audio, video, graphics,
database, and browser and are exposed to developers through the framework

application.

The architecture was designed to simplify the reuse and share of components.
Therefore, the layer of application framework provides developers the same APIs used

to create the original applications of the system.

Android is already equipped with various applications written in Java. Among others,
there is e-mail client, browser and contact manager. These applications are located at

the top of the stack along with other already created and installed in the system [41].

One of the key points for developing Android applications is the life cycle. With this

concept it is possible to understand its operation and make changes as needed.

The developer has no control over the changes of state of an application, its operating
system's responsibility, however, it can be notified when a state is about to change by
calling a method on [Event] (). Overriding these methods in your Activity class, Android
will run them at the appropriate time (Burnett, 2009). An overview of these methods is

shown in Fig 13 [42].
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Figure 13 - Life cycle of an Android application [43]

Once the architecture and functionalities of the life cycle of an Android application was
known, what was needed was an external library for reading PDF, since the Android
operating system doesn’t bring any. After several research, we used the library MuPDF
being an open source and easy to use. In order to have a better understanding of this

library, its workings is explained in section (111.6.6.1.).

After the implementation of MuPDF library for reading PDFs, among several classes
available in Android platform, we used the class MotionEvent to determine the
movements performed on the screen of the Tablet during the reading. In section
(111.6.1.2.) there is a brief explanation as to how the movements on the screen of the

Tablet were defined.

3.3.1.1. Library MuPDF [44]

MuPDF is a library available for free uses "under the terms of the Affero GNU General
Public License as published by the Free Software Foundation", written in C that

implements a PDF and XPS parsing and rendering engine. It is used primarily to render
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pages into bitmaps, but also provides support for other operations such as searching

and listing the table of contents and hyperlinks.

The focus of MuPDF is on speed, small code size, and high-quality anti-aliased
rendering. Since the 1.2 release, MuPDF has optional support for interactive features

such as form filling, JavaScript and transitions [44].

About the features of MuPDFActivity, when it starts, the onCreate() method creates
and builds the objects necessary to render and display a pdf document. The core
classes MuPDF uses to perform these tasks are MuPDFCore and MuPDFPageView.
These classes contain the majority of the functional components that are used to

display and annotate the PDF document.

When displaying a PDF, the MuPDF reader allows users to navigate the displayed
document one page at a time. The core functionality required from the MuPDF reader
is to provide annotation tools. But for the project development, we wanted to store

the annotations on the server, so we didn’t use these tools for annotation.

According to MuPDFs [44] many functions in interface take a context argument. A
context contains global state used by MuPDF inside functions when parsing or

rendering pages of the document. It contains for example:

e an exception stack (see error handling below),

e amemory allocator (allowing for custom allocators)

e aresource store (for caching of images, fonts, etc.)

e aset of locks and (un-)locking functions (for multi-threading)

Other functions in MuPDF's interface take arguments such as document, stream and
device, which contain state for each type of object. Those arguments each have a

reference to a context and therefore act as proxies for a context.

Without the set of locks and accompanying functions the context and its proxies may

only be used in a single-threaded application.
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3.3.1.2. Classe MotionEvent [45]
The Class MotionEvent is used to report movement (mouse, pen, finger, trackball)
events [37]. The movements are described in terms of an action code and a set of axis
values. The action code specifies the state change that occurred such as a pointer

going down or up. The axis values describe the position and other movement

properties.

Some devices can report multiple movement traces at the same time. Multi-touch
screens emit one movement trace for each finger. The individual fingers or other
objects that generate movement traces are referred to as pointers. Motion events
contain information about all of the pointers that are currently active even if some of

them have not moved since the last event was delivered [45].
The functions of the gesture detector used to read the books on the Tablet are:

onlongPress() — To add a note;

onDoubleTap() — To make zoom in and out of the page;

onFling() — Got four cases on this gesture:
MOVING_DOWN — Scroll down the TV layout;
MOVING_UP — Scroll up the TV layout;
MOVING_LEFT — Go to next page;

MOVING_RIGHT — Go to previous page;

3.3.2. Framework PhoneGap [46]

PhoneGap is an open-source development framework that enables developers to
program their applications using web technologies such as HTML5, JavaScript, CSS3
and then distribute them as native applications [47]. In Figure 14 illustrates the general

concept of this framework.
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PhoneGap Build

Figure 14 - Development process of the Framework PhoneGap [46].

The applications are developed as a web application using HTMLS5, JavaScript and CSS3.
PhoneGap Build compiles them and the end of the result is a native application for the

device [48].

PhoneGap supports multiple platforms such as iPhone, Android, Windows Phone,
Blackberry, Symbian, Bada, and webOS. On the PhoneGap API its available several
native features such as Accelerometer, Camera, Compass, Contacts, File, Geolocation,

Media, Network, Notification (Alert, sound, vibration) and Storage.

There are many advantages, which currently make companies, and developers choose
to use a framework like PhoneGap in detriment of developing applications using native

languages.

One advantage is the fact that most of the developers already have knowledge of the
technology and web languages (HTML and JavaScript) as opposed to native
technologies of the various systems. Example of this case is the development for the
iOS platform (iPhone, iPod, iPad), requires knowledge of Objective-C, and which is a
little used and known language. Coupled with the fact that with the web language is
able to develop an application that runs on many existing platforms where makes it

more efficient to concentrate efforts and develop applications using this approach.

The second advantage is connected with the first and it’s the possibility of using tool-
kits or JavaScript frameworks existents already such as jQuery Mobile, Sencha, Touch,
Dojox Mobile, etc. This modularity and the fact that there are many JavaScript
libraries, makes it more attractive to the developer. One of the strong points of this

Framework is the APIs that provide access to principle functionalities from the devices.
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Another advantage concerns with the PhoneGap architecture that allows extension of
functionalities for an application to have access to native functionality more than

those that are present in the current Framework API's [46].

But there are also limitations in this Framework that must be taken into consideration.
One that has more impact is that they are slower and less optimized than native
applications for each OS. Another limitation is that not all features are supported in all
platforms, which an application can work well in a system and not in another. About
the interface, it has limitations inherent to web programming that makes it difficult to

simulate a native interface [48].

Once decided, implementing this framework in the application for TV seems to bring
several advantages to the project. The main advantage was, as we were using the web
language, we could implement a responsive web design [49]. Using a responsive
design, it would provide an optimal viewing and interaction experience—easy reading
and navigation with a minimum of resizing, panning, and scrolling—across a wide
range of screen dimensions. It was also taken into account the fact that as we are

using web language, that this could, in the future, be implement to a Smart TV.

3.3.3. Client-Server

The required was the communication of two devices. There were various models that
allow exchange information. The model used was client-server, it is a distributed
application structure that partitions tasks or workloads between the providers of a
resource or service, called server, and services requests, called client. It allows clients
and servers to communicate over a computer network on separate hardware, but both

client and server may reside in the same system.

In this model the protocol used for both mobile devices to communicate is TCP
(Transmission Control Protocol). Through the TCP, it’s possible to create a flow
between two or more devices on the same server, as is the case with many database,
web servers, etc. The advantage of using TCP is that TCP will guarantee delivery of

packets that we transfer [50].
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The TCP / IP protocol has 999999 ports available (empirical evidence), of which from
port number O until port number 1023 are reserved for predetermined services, for

example port 23 for Telnet service port 21 for FTP, and so for [51].

To develop the project, two ways of communications using TCP / IP protocol were

created, which are explained in the next section.
3.3.3.1. Communication between Tablet and TV;

For the communication between the two devices, the Tablet was considered as a
client, which only sends information, and the TV as the server that receives
information and treats it. But to be connected, we would have to find the TV IP on the
network. Furthermore, a system to scan the network in order to be able to find the TV
IP was implemented on the Tablet. The access port used was port 6000 so there is no

interference with other equipment.

This way, having defined the access door and the TV IP, we have the communication

between both settled, missing only the mechanism to send the information.

To send information, Java Sockets were used. According to Oracle [52], a socket is one
end-point of a two-way communication link between two programs running on the
network. Socket classes are used to represent the connection between a client
program and a server program. The java.net package provides two classes--Socket and
Server—Socket that implement the client side of the connection and the server side of

the connection, respectively.

More abstractly, Fig 15 demonstrates its operation.
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TV App Reader App
Server Client

crea_te socket, create socket,

pOFt—Xl- for clientSocket =

incoming request: DatagramSocket()
serverSocket = '
DatagramSocket()

— Create, address (hostid, port=x,

l / send datagram request
read request from using clientSocket
serverSocket
write re‘p ly to
serverSocket \ i reply fi
specifying client read reply from

host address clientSocket
port umber close *

| clientSocket

Figure 15 - Communication between Tablet and TV using Sockets.

3.3.3.2. Communication between database on server and Tablet/TV;

PHP and JSON technologies have been used to carry out the communication from the
two devices to the database server. Both require certain information in order to
operate and this information is stored in a MySQL database. The problem is that
Android cannot communicate directly with a MySQL database; it needs the help of a
web page that reads from database and converts to JSON, which is a language that

Android can already decode.

This PHP pages are hosted in the server: http://robertocaires.softcode.org/TVApp/ and

to be accessed by Android devices is necessary to make an HTTP request to the link

http://robertocaires.softcode.org/TVApp/www and some POST variables to the server

know what kind of information the device requires. The Fig 16 demonstrates how it

works.
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Figure 16 - Communication between Android devices and MySQL Database
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3.4. MODELLING

3.4.1. Entity-Relationship Model

The Entity-Relationship model is a conceptual data model. This model aims to create a
simulation of reality. The simulation is comprised from a group of entities interacting

with each other through a set of relationships.

An entity (represented by a rectangle) is a group of people, places, objects, events or

concepts of what we want to store.
A relationship (represented by a diamond) is an association between two entities.

An attribute (represented by an ellipse) is a specific characteristic of an entity.

S User_Id R 3 User_Name T T Boolc_Id e | r,,,E'i"k"NaT_E_,
RSt | B el R \ s il
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(User_Passward oreated at il Rt
‘ .
User - N < e N - Boolcs
1 1
i
< creates <& have
\Tj G ~
N - Notes E- N
ey
( Notes Id q Nﬁtes_NumherPigg"'-

{ ‘Vxli‘iotes_[]ato:n " I _frivlotes_Noté% )

Figure 17 - Entity-Relation Model
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3.4.2. Relation Scheme

The Relational Scheme is a type of modulation that appeared in 1970 when E.F. Codd

published an article with the theoretical fundaments of the relational model [54].

After many arguments against the efficacy of this type of modulation for database,
presently it is considered the best model among conventional models [55]. Over the
time, the relational model was being used in the market, contributing to the

widespread application of database technology in organizations [56].

Following the rules and guidelines for the implementation of relational modelling, the

following scheme (Fig 18) was constructed based on the E-A model.

"~ user_has_Books v
User_idUser INT
Books_idBooks INT
current_User_Book ¥ ARCHAR(45)

] user v ~
idUser INT
userLogin VARCHAR(45) _] Books v
userPassword VARCHAR(9) idBooks INT
userMame VARCHAR{100) y | bookMName VARCHAR(45)
userFoto VARCHAR(500) bookAutor VARCHAR(43)
created_at DATETIME bookMNumPages INT
> H > bookRank VARCHAR(45)
4 bookFoto ¥ ARCHAR{100)

»

_| Notes v
idMotes INT
notesDate DATETIME
noteshote VARCHAR(500)
noteshumPage INT
Books_idBooks INT
User_idUser INT

Figure 18 - Relation Scheme
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On the conversion of the E-A model to the relational scheme, each entity originated a
table with the same name and the same attributes. It also took into account the type

of relationship, the type of participation between entities and their restrictions.

The associations had various types of arity as result, which are presented below:

Relation One — to Many:

User => Notes

One user can have several notes, and one note is related to one user. From this

association it result a foreign key User_idUser within the Notes entity.

Books => Notes

One book may have several notes, and one note can only be referring to a book. This

association result the foreign key Book_idBooks within the Notes entity.

Relation Many - to - Many:

User <=> Books

One user may have several books and on books will be for multiple users. This
combination resulted in the creation of User_has_Books entity established by foreign

keys User_idUser and Books_ldBooks.
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3.5. PROTOTYPING OF APPLICATION

A prototype seeks to simulate the view and functionalities of the software, allowing
stakeholders to interact, evaluate, modify and approve the most important features in
the interface and functions. Based on the contact with some colleagues at the
University and Supervisor, it was created prototype screens for the Tablet and TV,

which will be demonstrated below.
3.5.1. TV Application.

Initially the Grid Galley format was considered (Fig 19) [57] with a header on the top of
the layout with information about the book. On the header, the left side would have
the name, authors and the picture of the book cover. To the right side it would have
thumbnails of the pages of the book. The thumbnails would appear more to the center
of the screen where the user could see the two next and previous pages. Below the
header, the annotations according to the Grid Gallery style are shown. In each
annotation, the user can see the picture of the user the posted the comment, the date

and time, the name and the content of the information.

However, after testing with some users, we found out that it was difficult for the user
to read the content. Various annotations were joined in the same horizontal line,
making it confusing to read. We detected that the user losses the focus on the

annotation that is being read.
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Figure 19 - Grid Gallery Style

Nonetheless, we needed to find out a way where the user would not loose focus of the
contents and also know the order of the annotations. After searching and analysing
various styles, we decided to implement a timeline format (Fig 20) [58]. This style
seemed interesting because the annotations could be automatically ordered by the
date and time, allowing the user simple and easy reading seeing that the comments

would be displayed by one in each row.

After testing with some users, good feedback on the reading facility was given. The
facts were that there is nothing close to distract the focus from the reading and also
the facility of having bigger sized letters to read the annotations. We therefore chose

this prototype style for the final version of the TV application.
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Book Name Book Thumbnails
Autors
Book Picture
[]
Name .
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picture tips tool tools toread travel tutorial
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Figure 20 - TV Application Layout

3.5.2. Tablet Application.

On designing prototypes for the Tablet application, it was taken into account those

common web formats that the users already know, such as the authentication system,

the registration on the system, the list of books with a small photo, among others.

Taken this into account, the prototypes of the screens for the Tablet application will be

presented below.

ser

Password

Login

Registe

Figure 21 - Authentication
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Android Mobile 3

Android Mobile 4
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Find TV
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Figure 23 - Connection to TV

Figure 24 - List of devices scanned on network
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Figure 25 - List of books
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Figure 26 - Reading book mode
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Figure 28 - Adding an annotation
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< MENU

lsoftware statistics teaching technology tips 00! wis
_ travel tutorial tutorials ,, twitter ___ ubuntu
SADIlitY yiseo vidsos visusization web web 2.0 web design
ebdev wiki WINdOWS .. WOTK Writing ze
waencs teaching 1€CHNOIOQY tips 1ol tools toread travel
utorial tUtOrialS i witter typograshy ubuntu usabiity video
ideos visualization WeD wep fButghgesIan e wiki windows
ordpress work .. software Statistics __ ... ties
oo 10018 toread travel tuterial tuterials tv twitter
YPOGrAPNY uountu wesssty . vissos Visualization web.
eb Zygumdesign webdev wiki windows Wordpress
ok ..., SOftware statistics t€QChiNg oeig, tiPS .
0ols tOr@AQ o wierial tutorials tv twitter typograsy UDUNLU

1- Joao Caramelo: "bla bla bla bla.. *
g 3 - Cristina Margarida: "bla bla bla bla...

4 - Joana Cruz "bla bla bla bla... "
5 - Zeca Abreu: "bla bla bla bla.. "

Figure 29 - View annotation on Tablet



Development Application

3.6. UNDERSTANDING THE USERS

“A use case is a sequence of actions that one or more actors perform a system so as to
obtain a particular result” [59].

Being a prototype to study, for the use cases it has been considered various scenarios:
Simple reader — one book or many books;

Multiple readers — one book or many books;

Each reader alone — one reader and one screen;

A W N

Multiple readers in company (example: classroom or library)
4.1. Small screen (TV) to multiple readers.

4.2. Big screen (Projector) to multiple readers.

The system was developed for the cases of a simple reader with one or many books
and each reader alone. The multiple scenarios was to do afterwards, but due to the
limited time given it was not possible to do. As the database is online, it’s was possible

to test with multiple readers at the same time but in different TVs.

For the Use Case diagram, it was considered one main type of User. The system was
prepared in a way that an administrator is unnecessary. Meaning that the user after
authentication, will be able to access all features of the system. Standing by a
prototype, the part that is currently done by an administrator is the part of the
thumbnails to server, but there are systems in the market that transform the PDF into
thumbnails automatically. No new Use Case for this effect was created. By this way,

results in one use case that’s presented in Fig 30.
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Figure 30 - Use Case of the User
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3.7. TECHNOLOGIES USED

The choice of technologies to use is a very important factor because it helps in the
future implementation of the application development. This section is divided into two
subsections. In one section shows the tools used for designing prototypes, diagrams
and application programming. The other section is about the languages used in

programming.

3.7.1.Tools

Balsamig Mockups [60]

It’s a graphical interface tool for building mockups (models) from the application. With

this tool it was possible to create models very close to the final product results.

ConceptDraw Office [61]

The main feature of this tool is its display mode. However, it has a set of tools and tips
that lead us through the models for representation. This tool was used in the creation

of the following diagrams:

e Entity-Relationship model
e Use Case model

Server MYSQL

| used a space on the server (http://robertocaires.softcode.org/), with MySQL version

5.5.42 to put the database in operation. By this way, having hosted directly on a
server, it was helpful to be able to identify some issues that could appear during the

access to data through the Tablet or TV.

Eclipse ADT [62]

This was the software used to develop the reader application for the Tablet. It’s Java
open-source software for IDE (Integrated Development Environment). To develop the

application the Eclipse ADT version (Android Development Tools) was used, which

52


http://robertocaires.softcode.org/

Development Application

brings a plugin for the Eclipse IDE that is designed to build Android apps. This includes
the libraries of Android devices (Android SDK) in order to build, test and debug.

Android SDK e AVD [62]

SDK is a software development kit that enables developers to create applications for
the Android platform. The Android SDK includes sample projects with source code,
development tools, an emulator, and required libraries to build Android applications.
Applications are written using the Java programming language and run on Dalvik, a
custom virtual machine designed for embedded use, which runs on top of Linux Kernel

[38].

The Android Virtual Device (AVD) is an emulator configuration that lets you model an
actual device by defining hardware and software options to be emulated by the

Android Emulator.
Aptana Studio [63]

The software used to program the application for TV. It’s free open-source software
for IDE that was developed in Java and supports many languages, used in the project,
such as CSS, HTML, JavaScript, PHP, and AJAX libraries. Note that Aptana can be used

as a standalone tool or as a plugin for Eclipse.

3.7.2. Language

JAVA

Java language was the main programming language developed the project. It’s a High-
level programing language, expressly designed for use in the distributed environment
of the Internet. Java is an object-oriented language similar to C++, but simplified to

eliminate language features that cause common programming errors.

Java is fast, secure, and reliable. From laptops to datacentres, game consoles to

scientific supercomputers, cell phones to the Internet, Java is everywhere! [53]
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HTML

(Hypertext Markup Language) Language mainly used to define the formatting and

presentation of the page elements, in order to be interpreted by the browser.

PHP

It's a free interpreted language and used to generate dynamic content on the WWW
(World Wide Web). The code is interpreted on the server side by the PHP module,
which generates the web page to be displayed on the client side. It was used for the

both Android devices to access information on database.

saL

(Structured Query Language) is used to communicate with a database. According to
ANSI (American National Standards Institute), it’s the standard language for relational
database management systems. SQL was used to perform queries to the database, and

retrieve data from a database.

jQuery Mobile

The use of this JavaScript library was the fact that it’s supported by all recent browsers
(cross-browser), and has a very intuitive and easily syntax. It allows designing a single
highly-branded responsive web site or application that will work on all popular
smartphone, tablet, and desktop platforms. It was used to develop the TV application

simplifying the client-side scripts (client-side) that interact with HTML.
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Presentation of Applications

4.1. INTRODUCTION

In this chapter we present images and a brief explanation of the final interfaces. Note
that during the development of the interface for TV application several changes in the
interface were made until the best possible solution was found to implement tests

with users.

In order to be able to organize the information, the Tablet and TV interfaces will be

presented separately.
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4.2. TABLET APPLICATION

4.2.1. Navigation Map

The navigation map shown in Fig 31 shows a graphical representation of how the user
can navigate between the various features available in the Tablet application. The
navigation map sets in a certain way the graphical representation of the system

architecture.

The illustrated map navigation seems to be very intuitive, given its high level of
abstraction. It’s important to note that from the moment that the user makes Login, if
for some reason has to go out of the application and re-enter, doesn’t need to go to

the beginning screen, will be taken to phase of connection to TV.

Home
Welcome

Registe .
lNewUser l LeEhn

Discover
TV on
Network

Skip
connection
toTV

Select
Book to
read

Visualize Edite Remove

Add Notes Notes Notes Notes

Logout

Figure 31 - Navigation map from the reader application
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4.2.2. Functionalities of application

This section presents the features of the reading application that have been
implemented. Note that some functionality initially proposed were not done, such as
add book to server, edit and delete an annotation. This decision was taken because it
will not influence on the main focus of the project, the display and interface

component with the annotations coming from the Tablet.

The rest of the functionalities were completed and will be subsequently shown to
illustrate the final product design of the application, accompanied by a brief

explaining.
4.2.2.1. Create new user or make authentication by login.

Initially the app presents the authentication screen Fig 32, where the user has to input
the login and password to authenticate. In case of a new user, he has to register a new

account to have access, as is shown on Fig 33.

é Theses Reader é Theses Reader

User Name

Browse
gwertyuiopaea gwertyuiopaea
asdfghjkl|l « asdfghjkI|l «
4+/zx cvbnm, 4/zx cvbnm,

2123 H | [ 2123 | [

Figure 32 - User authentication Figure 33 - Register a new user
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4.2.2.2. Connect the Tablet and TV

After authentication, a screen with two options appears: connect to TV or skip the
connection (Fig 34). If you choose to connect to TV, the system will scan the network
to detect the devices that are connected and present only the ones that have the port
6000 opened, in this case it will only appear the TV on the list as shown on Fig 35.

Afterwards the user just needs to select the TV row and goes to the next activity.

If the user skips this connection, it is still possible to visualize the annotations on the

Tablet.

Note that if the user already has been authenticated, when the app starts, he will be

forward to the connection activity.

é Theses Reader

Q Discover TV

Figure 34 - Discover TV or Skip Connection Figure 35 - List of devices on network

4.2.2.3. Select the book in PDF

Once the authentication has been completed, and the communication made between
the devices, then all that is needed is to select the book to start reading. As shown Fig
36 a common list is presented to the mobile device user that displays only folders or
PDF files. This reduces the number of unnecessary files on the screen and becomes

simple to select the book to read.
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é Current Dir: Download é Theses Reader

Name of the Book
Name of the Autors
Number of Pages

Book Foto

Browse

gwertyuiopaea

asdfghjkl|l «

4+/zx cvbnm,

21123 | [

Figure 36 - List with folders and PDFs Figure 37 - Add a book to server

After selecting the book, the reading app will make a connection to the database to

verify if any information about the selected book exists.

If there is any information, the reader app starts sending information about the book
(book_name; book_page) to the TV app. The TV app receives the information sent
from the Tablet and makes a new connection to database to get all annotations linked

to the book and page selected.

If there is no information about the book selected, the system suggests introducing it
as shown in Fig 37. Note that this function wasn’t completed as only the layout with
the basic information of the book was created. As a prototype system, the information

and thumbnails of the book are entered manually in the server.

4.2.2.4. Reading the book

In reading mode, so that we can benefit the reader with maximum screen size, only
one menu button was placed on the top as shown Fig 38. This menu button has the

functions of log out, edit profile and show annotations on Tablet Fig 39.
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w Theses Reader Q Theses Reader

Log Out
Profile..

Notes..

Figure 38 - Reading mode of the book Figure 39 - Option of menu button

4.2.2.5. Add annotations

To add an annotation the user just needs to do a long press on the screen and a box

appears to write down the annotation as we see in Fig 40.

gqwertyuliopaea

asdfghjkl|l «

4 lz x'cvb nm

Figure 40 - Adding an annotation
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4.2.2.6. Change Page

To change page, the user just needs to slide left to go to next page or slide right to go

to previous page as shown in Fig 41.

E\ Theses Reader

Figure 41 - Change page on Tablet

4.2.2.7. Scroll up and down on TV

This function was used to scroll the annotations up and down on TV. If the page that
user is reading has more than three or four annotations depending how large is the TV,
the user can scroll the annotations up or down on TV by the movements sliding down

or sliding up on Tablet Fig 42.
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w Theses Reader

Figure 42 - Scroll up or down on Tablet

4.2.2.8. Visualize annotations on Tablet

This function was implemented for the instance when a user, for some reason cannot
connect to TV and wants to view the annotations directly on the Tablet. It is possible to

view the annotation with the same style as on the TV Fig 43.

Guerra Mundial encontra-

‘ Rui Aureliano

unstancias de uma crueldade

prolongada e terrivel

0 David Abreu
h

mfli nd the c

Figure 43 - Visualize annotations on Tablet
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4.3. TV APPLICATION

4.3.1. Navigation Map

The navigation map shown in Fig 44 illustrates a graphical representation of the TV.
This app will have three types of layouts: the first layout will be “welcome layout”, the

other two will be to show the annotations depending on the quantity of them.

Home "Welcome"

Layout whith 1 or Layout whith 0
more annotations annotations

Figure 44 - Navigation map of TV system

4.3.2. Functionalities of application

This section will represent the TV application functions that have been developed. On
the application three types of functions were created: the "Welcome" which stays
waiting for the Tablet to send information; The “Zero Notes” for the case where there
are no annotations on the page that the user is reading; and finally the case where

there are one or more annotations to show on TV.

Next the final product design for the TV application will be shown, accompanied by a

brief explanation.
4.3.2.1. Home “Welcome”

When the TV application starts, a welcome screen will appear to the user (Fig 45) while
the Tablet is preparing the communication and the book to read. The TV being the
Server application at this stage a cycle of waiting starts until it receives requests from

the Tablet (Client). The “Welcome” screen will only change to the next screen when it
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receives the book information (book_name; book page). After receiving the request it
verifies in the database if there is a book and consequently begins to show notes on

whether it does or not exist.

Welcome
fo
Sociable Reading

s [T *
UNIVERSIDADE da MADEIRA M-t

Figure 45 - "Welcome" screen from TV App

4.3.2.2. One or more annotations

For the case that the page of the book that is being read has one or more annotations

stored it will be presented by the following way of Fig 46.

(4 (3)

—
2

android_tutorial [ |
b
1

Al Agatha Christie

3 4 5

-~

2014-06-03 23:45:42 @ P

Originalmente publicado em 1929, "0 Lobo das Estepes"
continua a marcar a nossa alma como um classico da
literatura moderna.

. ! 2014-06-03 23:43:20
David Abreu ® e

Classicamente, atribuir aos animais os defeitos e os ridiculos
dos humanos, se servia para censurar a sociedade......

2014-05-26 21:19:21 & s

Figure 46 - Visualize on TV one or more annotations
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After several research and testes with colleagues of the University, the
implementation of the TV interface had some changes made before we got to the final
version. Once done, the interface ended up in two parts, the upper part "Header"
would be showing the information relating to the book that the user is reading, and

the bottom was to show the annotations posted by users.

On the top left hand side the book cover was placed with the name and respective

authors as shown in Fig 47.

- android_tutorial
Agatha Christie

Figure 47 - Visualize information of the book on TV

On the middle of the header, the thumbnails of the book pages were placed with the
respective amount of notes on each of them (Fig 48). This way the user could view the

current page, next and previous page, as well as which pages contains annotations.

= (4] (3]
=

1 2 3 4 5

Figure 48 - Visualize the thumbnails of the book on TV

After the header, we have the annotations part "content”, which was followed as a
"Timeline" style. It seemed to be a simpler way for people to read and identify the
chronology order of the annotations. This way the annotations were illustrated in an
orderly manner and we could still see the published date and time, as well as the

image and name of the user who posted it as shown in Fig 49.

The colours and fonts were also taken into account in order to be able to view better

from a distance.

2014-11-22 18:06:13 % Rui Aureliano

Tal como os seus predecessores, Orwell escreveu uma fabula,
uma historia personificada por animais. Mas ha nesta fabula
algo de inquietante.

Figure 49 - Visualize the content of the annotation on TV
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If a page has more than two notes, it is possible from the Tablet to scroll up or down
the page on TV as shown in Fig 50. Note that the header part stays fixed on the top

and the part of the annotations pass underneath it.

(4 (3)

—
2

android_tutorial =
b
1

=l Agatha Christie

3 4 5

2014-11-22 18:06:13 % Rui Aureliano

Tal como os seus predecessores, Orwell escreveu uma fabula,
uma historia personificada por animais. Mas ha nesta fabula
algo de inquietante.

Roberto Caires .¢ 2014-11-21 04:26:35

Os usuarios registrados sao chamados de membros. Mesmo
assim existem foruns onde e permitido os visitantes
postarem, sem necessidade de criacao de conta. Ainda assim
nesses foruns, o cadastro e encorajado

Figure 50 - Visualize TV screen scrolled down

4.3.2.3. Zero annotations

O Zero screen annotations shown on Fig 51, is for the case of the page that does not
have any annotations stored. This screen will display a big zero so that the user does

not miss the reasoning of reading.

- android_tutorial (4) (3)
Agatha Christie B

= [
b4 number of notes: 50 L

w 1 2 3 4 5

Notes...

Figure 51 - Visualize zero screen on TV
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Tests and Results

5.1. USER TESTS

5.1.1. Method

Given the importance of software testing in the development process, some tests with

final users of the system were carried out.

The software tests were performed in two different locations with different
characteristics: In Madeira Interactive Technologies Institute (M-iti) and in the Library -

Biblioteca Regional da Madeira.

Although the two locations involve the same area (Readers), the characteristics of the
users are different (one with students from college and other with people related to
reading). It would be interesting to compare the implementation of the system at both

locations.

The M-iti was implemented in the meeting room (Fig 52). It was to be carried out

during two days and tested with users from this institute.

Eﬁ! Mentalidade_para_Sucesso

ﬂ_l" Oam Edson

User User
herberto

Figure 52 — Tests in M-iti

The testing was also to be carried out in the Library during two days in a recreation
area for the users of that space, as shown in Fig 53. In this case the TV that exists there

didn’t have the HDMI input port, so it was connected to a projector to test the system.

69



Tests and Results

Figure 53 — Tests in Regional Library of Madeira

Having the two locations defined, we set out to try the testing with users. After the
users explored the system they were given a questionnaire (Appendix A) in order to be

able to know there opinion about the system.

In order to evaluate the users equally, they were requested to perform the same

sequence task:

1

Do authentication with data provided on a paper;

2- Make the connection to TV,

3- Select the book “Mentalidade para o sucesso”;

4- Navigate to page six to visualize an annotation with the name “Roberto Caires”;

5- On the same page look for David’s annotation that is below (Scroll down);
6- Add an annotation in page seven;

7- Show the annotations on the Tablet;

The sequence of tasks lasted an average of twenty minutes. It was possible to detect
usability errors, clarify any question of the user during the test and interpret what kind

of user that we were testing for further analysis of the results.
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5.1.2. Discussions of the results

After participating in the use of the system, the user was required to respond to a
short satisfaction questionnaire to enable us to register their opinion. This
guestionnaire is divided into three topics that we wanted to analyse: User profile (find
out the profile of user tests); Experience (determine their experience with the system)

and System Interface (what do they think about the interface).

The results were collected on the basis of thirty users, being fifteen in the library and
fifteen in M-iti. All questionnaires were conducted on paper form and subsequently
inserted into digital format. Of the fifteen users of the Library, nine are male and six
are female, while in M-iti ten are male and five female. | will then present an analysis

of the results of both locations based on the three topics:

Total number of participants:

Male Female Total

10 5 15

* 'Library 9 6 15

Figure 54 — Number of participants.

User test profile:

Ages of the Users

I

19to24 25t030 31to36 37to4l 42to48 49to54 >5

€]

H

w

N

[y

H M-iti M Library

Figure 55 — Graphic of User Ages
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The Fig 55 shows the results of the ages of the users tested on the system. Most of
them are between twenty five and forty-one years old. In the case of the library it was

not possible to evaluate users above the age of forty-two years.

How many times you read during a week?

60%
50%
40%
30%
‘Nl m
‘Nilm
AR AR

0%
>15
H M-iti  Library

Figure 56 — Graphic of how many times the user read during a week

According to Fig 56 and considering that more than three times a week is a regular
reader, we can see that the users that carried out the tests were not the most
assiduous book readers. In M-iti there was only forty percent and in the Library fifty

percent of the users were regular readers.

Experience of the user with the system:

What is your opinion about the system?

60%
50%
40%

30%
20%
10%
g

0%
very bad satisfation good very good
H M-iti M Library

Figure 57 — Graphic of the Users opinion about the system

The Fig 57 shows that the opinion of the users was positive about the experience with

the system.
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Was it ease to use?

50%
40%
30%
10%
- _a AR

0%
very ease ease medium dificult very dificult
M-iti & Library

Figure 58 — Graphic of how ease was the system

Regarding the facility in using the system, it was detected, mostly in the library users,
that they did not find the system very easy (30%). They said that an initial tutorial was
needed in order to learn the navigation commands before use. After the introduction
of the commands they considered the system very easy to use. M-iti users did not

show any difficulty since they are accustomed to these systems.

Where would you use the system?

35%
30%
25%
20%
15%
10%
0

0%
school library work house commercial other
spaces

M-iti M Library

Figure 59 — Graphic of where would the User use the system

As for the system utility, most users say it would be an added value in the

implementation of schools, libraries and homes.
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System interface:

M-iti Library

on the TV? |
M
Is it easy to add an annotation? M m

0% 50% 100% 0% 50% 100%

The Information is organised?

The colours and type o letter is
adequate?

HNo HAlittle uReasonable HYes

Figure 60 — Graphic from the M-iti and Library users about the interface of the system

In Fig 60, two graphic are presented with the results from the opinion of the users
about the system Interface. With this we can conclude that the facility to read
annotations on TV is positive but not as easy as we expected. In the case of the Library
the opinion is divided between easy and reasonable, while the students from M-iti

considered it more reasonable (sixty percent).

About the information: if it is organised then both considered it positive but about ten
percent of the Library users considered the information not too organised. This fact
was because of when scrolling down the page on TV, the user could not see if the
annotation that he is visualizing was on the end or not. They suggested fixing a way
like for example: in case the user is visualizing an annotation on position four counting
from the top to bottom, then on TV a number that shows there is five notes down and

three up should appear.

The function to add an annotation was considered positive while some M-iti students
considered not easy for first time. During the sequence of tasks we found out that
mostly PDFs readers of the users have a bar on top with all option’s, that’s the reason

why ten percent of users considered it a little easy.
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About the aspect of the system interface such as colours and fonts, the users gave a

positive feedback according to the graphic Fig 60.

After completed the tasks, the users were able to explore the system. During that time

some improvements to the system were suggested.

A change that was suggested was that, the way that the date and time of the
annotation on TV should be displayed. It could be replaced by for example “Added last
five minutes” or “added last two day and one hour”. It would be much easier for the

user to identify the time of the annotation added.

Another suggestion was on TV when the page has for example ten annotations and the
user slides down to the middle to see others below. It should be able to show the user
that there are five annotations on top and five below. By this way the navigation stays

more facilitated to the user.
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6.1. CONCLUSION

The realization of this master thesis project was a big challenge which required the
application of knowledge acquired in different areas during the course and also much

more new knowledge acquired throughout the project..

Some difficulties were found when looking for solutions for the devices to be used in
order to reach the main objective. This was necessary when acquiring the equipment

to connect to the TV.

During implementation it was possible to get a deep understanding of how the SDK of
Android works, and the impact that mobile technologies have on how you program
and use an application. Another asset was the fact that we use the Phonegap
framework which provides great advantages in the world software market because it is

standardized to work with multiple platforms.

Regarding the communication with both devices, it should be noted that we used the
TCP protocol that ensures delivery of the object, but the transmission speed will
always depend on signal strength of the existing wireless network, i.e., the speed of

execution of some existing functionality depends on the strength of the wireless signal.

Once the development of the two applications (TV and Tablet) was made, very little
time for testing with final users was left due to the limited delivery time. For a real
response about the system, it would be necessary to put the system testing during a
longer period of time, maybe during two or three months, as well as in different types

of places and users.

Due to the limited time given and with the possible tests performed, we conclude that
the developed system corresponds to the expectations of book readers. It would be an

asset to share information with others and have interactivity between the two devices.

Therefore, we must highlight that the experience reported relates primarily to

experience of one time use and not a long term.
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According to the analysis of the questionnaire the TV interface was adequate and
colours were very encouraged. We noted some difficulties in the interpretation of the
navigation commands such as adding notes and scrolling down/up on TV. The users
expressed a need for an initial screen explaining the navigation commands. Once

having learnt these commands the system was easy to use.

According to the users, it was clear that possible places to implement the system

would be in schools, work places and at home.

As for the final goal, all was finished as planned along with the supervisors missing the

long-term of tests.

The long-term tests could be realized in three different spaces:

1- School — Test with various professors where they can read a book and create
annotations for other professors to read further.

2- Work places — Test with employees of a work group to share information about
a book or even work reports.

3- Public library or Fnac Store — Test with the guests of the library or Fnac Store

to report primarily experience of one time use of the system created.

This long-term test should be realized during two to three months, followed with logs
on the database of each user's session. Should contain the usage time of each session,
total number of annotation for each page, annotation time created, reading time per

page, how many pages readied for each session, among others.

In order to evaluate better the perception of users of the system, should be able in
each session record a video showing the two interfaces (Tablet and TV) at the same

time for further analysis of usability.
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6.2. FUTURE WORK

As for future perspectives, there are improvements to be implemented in the system,
such as adding the features that were not foreseen for this phase of the project (Edit
and Delete Annotations). There is also the possibility of implementing a group function

that will allow for book sharing within a certain group.

The system could also be implemented in the classroom of a school. For now the
present system is implemented in a way of “one tablet for one TV” which could be

developed in the future to work in the way of “multiple tablets to one TV”.

For the social part and recreation, the system could be applied in a way as a plugin for
Facebook. In the case of a user that is viewing the posts on the mobile device, he

would be able to see the comments from that post on TV.
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Appendixes

7.1. APPENDIX A — QUESTIONNAIRE

“Sociable Reading”

O objectivo deste inquérito é recolher informagdo sobre a percepgio e aprendizagem do
utilizador, para posteriormente determinar a satisfagio do utilizador com o sistema
desenvolvido

1. Identificagio do Utilizador (Questdes de forma a tragar perfil do utilizador).

1.1. Idade
<19 | 19-24 | 25-30 | 31-36 | 37-42 | 41-48 49-54 > 54
1.2. Sexo M[] F [
1.3. Habilitagdes Literarias
At 12. ag de Cursq te‘cmco- Bacharelato Licenciatura Mestrado Doutoramento
escolaridade profissional
1.4. Profissdo
Estudante Empregado Desempregado Desempregado Outra
1.5. Numero de vezes que I€ livros por semana.
02 | 35 | s5-10 | 10-15 | =15
2 Experiéncia do Utilizador (Quesides sobre a experiencia de ter utilizado o sistema).
2.1. Qual a sua opinido sobre o sistema?
| Muito Fraco Fraco Satisfatorio | Bom | Muito Bom |
2.2. Foi facil utilizar o sistema?
| Muito Fécil | Fcil I Meédio | Dificil | Muito Dificil |

2.3. Onde utilizaria este sistema?

Escola Biblioteca Trabalho Em casa Espago comercial Outra

sl e
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3. Visualizagdo do Sistema (Questdes sobre a interface).

3.1. E facil a leitura de notas na TV? [ Nio [ Pouco | Razoavel [  Muito |
3.2. A informagdo estd bem organizada? [ Nio | Pouwo | Razoavel | Muito |
3.3. E simples a adigio de uma nota? [ Nao [ Powo | Razodvel [ Muito |
34. As cores ¢ o tipo de letra sd [ Nao | Powo | Razoavel |  Muito |
adequadas?

3.5. Enumere 3 a 5 coisas que gostou mais do sistema.

3.6. Enumere 3 a 5 coisas que menos gostou do sistema.

4. Deixe a sua opinido ou sugestdes sobre o sistema (opcional).

Obrigada pela colaboracio!
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7.2. APPENDIX B —POSTER - INTERMEDIATE EVALUATION

— Sociable Reading }1

LI Roberto Caires - Robercaires@gmail.com
LHINERSIDADE 2 MADEIRA Prof.Yoram Chisik and Prof. Monchu Chen m- |t|

Madeira Interactive
Technologies Institute

Introduction Results

In order to be supported and enhanced TV interface:

social aspect of reading, it was proposed to

develop a system between mobile device )

(Tablet)_ and televisiqn, in _which the o e icovetl ot € ‘ uthuretane ' ;)a\/ggzw tgsdcurgfsn;. ntizt ar;in?;z\fmg
annotations created while reading a book the book authors i s e ot eh page

on the mobile device could be shown on name and the total i
television, with a focus of pleasure reading number of
as opposed to reading for work or for annotations of the
school. RI0iC

The project will also focus on the interface - B - _ View the annotation content, the
component and how to display the date, time, name and photo of the
annotations coming from the mobile user.

device.

Roberto Calres

. Tablet interface:
Materials and Methods

The equipment used for the preparation of B —— y
this project was a 7-inch tablet for reading £ B Slide left or right Double clickto
and a Android TV Box (Mk809Ill) to be z : to change page Zoom in and out
connected on TV. ’ -
Both devices use Android operating
system, for each _dev_ice was created an Slide up or down i
app. The communication between both is = toscrol noteson TV Long pressto
through wireless system using JAVA ; add notes
socket’s.
Before the user starts reading on the
tablet, the reading app checks if there is Fia2— = p Fias — Mulitouch aestiira while réading the book
. i ig 2 — Connection Fig 3 — Visualization of  Fig 4 — Reading the Book 1g 5 — Multi-touch gesture while reading the boo
any TV active to be connected (Fig 2). In Between Tablet and TV Notes on Tablet
case |it's true, the annotations are
presented on TV as figure 1; if not, the e : :
user can see the annotations on the tablet Conclusions Literature cited
(Fig 3). Reading is an important gateway to personal development, and to social, economic and 1. Holden, J. (2004). Creative
The annotations are stored in an SQL civic life [1]. After completing tests with users, the system created has shown to be Reading. London: Demos.
database on a server, so that other users influential in reading for pleasure, highlighting the interactivity and the way to view
can be able to view them in real time. annotations on TV.




