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Abstract

Currently there is a growing demand for educational games and a consequent investment
in this area. These games are mainly used to spread knowledge in an appealing and motivating

way, in an attempt to reach different types of public.

This demand, coupled with the need to adapt and customize the final product regarding the
users’ ideas is limited, since the creation of new solutions that meet these needs is a complex

process due to the specific knowledge required for its achievement.

The present study emerged from these facts.

As a main objective of this research work and in order to overcome the previously
presented problems, a solution will be proposed to simplify the process of creating these games.
For this purpose, content loading and manipulation mechanisms were used, making it a solution
available to all, regardless of the level of specific technical knowledge, usually necessary for its
use. As a possible solution, a game creation platform and an Android application will be
developed.

The game creation platform will consist of a web application for uploading content
(images, sounds, questions and answers) to the server and database, the content will later be
imported and used in the Android application.

The Android application will consist of a mechanism that includes a set of modules that
will be filled with the imported content, thus creating custom games and making them available
to the player.

In the end, this solution will allow the creation of a simple and intuitive product, easy to
use by anyone and that can generate games by filling in the necessary components such as

images, sounds and questions.

Keywords: Game Wizard, Game Engine, Educational Games






Resumo

Actualmente existe uma crescente procura de jogos educativos e um consequente investi-
mento nesta area. Estes jogos sdo sobretudo utilizados para divulgar conhecimento de um modo
apelativo e motivante, numa tentativa de chegar a diferentes tipos de publico.

Esta procura, em juncdo com a necessidade de adaptacéo e personalizac¢éo do produto final
face ao pretendido pelo utilizador vé-se limitada, uma vez que a criacdo de novas solugdes que
satisfacam estas necessidades é um processo complexo devido aos conhecimentos muito especi-

ficos necessarios para a sua realizacao.

O presente estudo surgiu da constatacao destes factos.

Como objectivo principal deste trabalho e de modo a colmatar a problemética apresentada
anteriormente, ird ser proposta uma solugdo com o intuito de simplificar o processo de criacdo
destes jogos. Como solucédo possivel, ird ser desenvolvida uma plataforma de criacéo de jogos e
uma aplicacdo Android na qual os mesmos poderdo ser jogados.

A plataforma de criacdo de jogos ird consistir numa aplicacdo web para carregamento do
contetdo (imagens, sons, perguntas e respostas) para o servidor e base de dados, contetido esse
que serd posteriormente importado e utilizado na aplicagdo Android.

A aplicagdo Android ira consistir num mecanismo que engloba um conjunto de médulos
gue serdo preenchidos com o contetdo importado, criando assim jogos personalizados e
tornando-os acessiveis ao jogador.

No final, esta solugdo ir4 permitir a criagdo de um produto simples e intuitivo, de facil
manejo por qualquer pessoa e que podera gerar jogos através do preenchimento das componentes

necessarias, Como imagens, sons e perguntas.

Palavras-chave: Game Wizard, Motor de Jogo, Jogos Educativos
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1 Introduction

This research work consists of the creation of a Game Wizard concept.

The main focus of this concept is to allow for an easy creation of games, based on sets of
already existing components, like images, sounds, questions and answers that can be applied to
different scenarios but still maintaining its simplicity of use for the developers, so that they won’t

need any specific programming or software knowledge.

In order to create a proper solution, partnerships with Social Tech Booster (“Social Tech
Booster” 2016) and Pais-em-Rede (“Pais Em Rede,” n.d.) were created, both organizations work
with social causes and helped in the development and validation of this concept in a real environ-

ment.

In this first chapter a brief presentation of the motivation for this research work will be
presented, as well as the main and secondary objectives regarding its development and lastly a

short description of this document’s organisation in terms of its contents.

1.1 Motivation

The social aspect of the dissertation’s subject is by itself the biggest motivation, since it
aims to contribute for the dissemination of the written stories about children with disabilities,
contained in the books published by Pais-em-Rede, by making it possible for people without any

programming knowledge to create new games with the books’ content.

The considered market for the application is mainly for children, with the purpose of com-
plementing the published books and thus lead the children to read them in order to be able to play
the created games and helping them to realize that despite the fact that the children in the stories

have disabilities, it doesn’t mean they don’t like to play and interact as much as any other child.



The final aspect is the vast diversity of features, programming languages, platforms, among
others that also serve as a motivation for this research work, by allowing for further knowledge
development in all the areas stated above.

1.2 Main Objective

The main objective of this research work is the development of a semi-automatic game
module generator and an application to be able to manage and run the game modules. These
games will be selected by the developer from a predefined set of available game modes, by choos-
ing their order, which modes they wish to have in the game module and by filling the necessary
content for each of the selected game modes.

The developed solution has two associated dimensions:

The Developer logic consists on a website whose sole purpose is to allow for a simple way
to allow any person (that is registered as a developer) to choose not only the game modes, but
also to submit the necessary contents (images, sounds, questions, etc.) and fill the required fields
to enable the creation of the game modules, these modules will later be used to fill the configura-
ble components of the various requested game modes, as well as the sequence in which they will

be played.

The Player logic consists on an Android OS application that will manage and run the sev-
eral game modules based on the player’s preferences, by allowing the selection of a game from a
predefined list of possible games to play and downloading the game modules that the player
chooses to play. Lastly it will collect some data and send it to the database with the players’
information, like names, smartphone model, time played among other information to allow for an
analysis of some of the game’s specifications, to understand if changes need to be made regarding

difficulty, incompatibilities, etc.



1.3 Secondary Objective

The secondary objective of this research work is to focus the development of the solution,
so that that the game modules will be based on the books that will be published, that tell short
stories of children with disabilities, using its characters, stories and other relevant content. It’s
intended primarily for children above six years of age, having an increasing difficulty as the game
progresses, as stipulated by the Developer.

Since the application has to work with different books, containing different content, it must
be implemented to be as generic as possible, allowing for a pre-set number of components to be

changed, that will result in different games, but with the same foundations.

The purpose of focusing the development so that the games will be based on books, is to
require for an interpretation of the books’ content, making it an interactive and fun way of making

children learn about the subject.

It is also relevant to denote that even though the development was made with a specific
focus, it doesn’t limit the solution to only this problematic, meaning that it can be used for other

purposes that can fit in the specified frame of the solution.

1.4 Dissertation Structure

The document’s structure is organized as follows:

e Chapter 2 - State of the Art

In this chapter a brief research about the concepts of Video Games, Serious Games and
Game Engines is presented as well as some significant examples and comparisons of some of the

referred concepts.



e Chapter 3 —Proposal

In this chapter the proposal for the solution to be developed will be presented, for both the
Player and Developer parts. Some suggested architectures are also presented along with some

creation sequences, these will be used to better develop the solution.

e Chapter 4 - Implementation

This chapter consists of a description of the solution’s implementation, it will be divided
in three main chapters and some subchapters, as presented below:
o Developer — GUI and Back-end;
o Player — GUI and Back-end;
o Interconnection between Developer and Player;
o Database and Server;

o Game Engine.

e Chapter 5 - Validation

In this chapter the dissertation’s validation criteria is explained in a detailed manner, as

well as a simple demonstration of some of the entries and how the data is stored in the database.

e Chapter 6 — Conclusion and Future Work

In this chapter, as the name leaves to understand, will be presented some of the conclusions
taken from the solutions development as well as some suggestions for future work, like possible

component alterations and adding new features to the final solution.



2 State of the art

This chapter presents some concepts considered relevant to the development of the research
work’s topic, as well as a comparative analysis of some existing development tools that are pres-

ently on the market, that are necessary for the development of the final solution.

It’s important to note that the tools compared in this chapter represent a very small percent-
age of the ones existing currently on the market, and that these where chosen due to their specific

characteristics.

2.1 Video Games

“Video game: a mental contest, played with a computer according to
certain rules for amusement, recreation, or winning a stake.”
(Zyda 2005)

The concept of a game varies according to if a person grew up playing video games or not,
being that this generation-gap is explained by the fact that people that have been exposed to video

games their entire lives associate the concept of a game differently (Zyda 2005).

A video game has as content art, sounds, levels and maps (Zook and Riedl 2014) as well
as a storyline, and its design is substantially complex, sometimes involving several different de-
velopment teams that define its components in order to achieve a final product. An example of
the different teams necessary for game development is to divide them into two parts: the art team,
responsible for how the game looks and the programming team, responsible for the code imple-

mentation, interfaces, game engine changes, etc. (Zyda 2005).



2.1.1 Serious Games

“Serious games are IT applications that combine aspects of tutoring,
teaching, training, communications and information, with an entertain-
ment element derived from videogames. By offering this combination,
the programs aim to make practical, utilitarian content (serious) enjoya-
ble (game).” (Alvarez and Michaud 2008)

With the evolution of games and the impact that they have, the concept of serious games
has become increasingly important, becoming the study focus of several areas such as psychol-
ogy, computer science, sociology, among others. Being that the growing number of publications,
conferences and companies dedicated to the subject is a great indicator of its increasing relevance
(Breuer and Bente 2010).

Currently there are several cases of serious games used in training environments such as
America's Army, developed to assist the American army in its training (Zyda 2005), and educa-
tional environments like Civilization in the field of history, CSl in the field of forensic science,
The Sims 2 regarding social skills and SimCity in the field of engineering (Bellotti, Berta, and De
Gloria 2010). There is a growing need to customize the gameplay to the player's interests, adapt-
ing certain characteristics of the game, such as the difficulty levels in order to improve their gam-

ing experience and captivating the player (Bueno 2014).

There are however some differences regarding the way to categorize serious games accord-
ing to their market, since they can be classified for example according to following categories:
Military Games, Government Games, Educational Games, Corporate Games, Healthcare Games,
Political Games Religious Games, Art Games (Susi, Johannesson, and Backlund 2007). They
may also be classified in a different perspective encompassing however some similarities and
dividing them into: Defence, Teaching and training, Advertising, Information and communica-
tions, Health, Culture, Activism (Alvarez and Michaud 2008), and there are still different ways

to categorize them according to other authors (Breuer and Bente 2010).



America’s Army

mim 03:57

Figure 2.1 - America's Army Gameplay (“America’s Army” 2016)

America’s Army can be considered as one of the most relevant games when mentioning

serious games, the game was launched in 2002 and is still played today.

The game was developed with the purpose of simulating military trainings and missions
using an online virtual environment and resorting to the concept of a first person shooter (FPS)
developed as a training and recruiting tool for the American army. The game was so successful
in training people that the players with the highest scores received a letter inviting them to enlist
in the army.

Updates to the game are still coming out and it can be played in multiple platforms, such
as PC, Xbox, PlayStation, among others (Zyda 2005).



Age of Mythology

Figure 2.2 - Age of Mythology Gameplay (“Age of Mythology Heaven: A Guide to Poseidon” 2016)

The game Age of Mythology is based on the mythology present in different civilizations

in world history, such as Greek, Roman and Egyptian.

This game can be divided in multiple components, since on one hand, there is the creation,
construction and maintenance component for different cities, for which it’s necessary to collect
resources (such as food, wood, divine protection, etc.) and on the other hand there is the need to
fight, defend and expand the population by conquering the enemies land and destroying their
civilizations. The player will also advance across the ages, evolving his armies, unlocking new
types of buildings, weapons, ships, etc., and being challenged to fulfil certain objectives in order
to overcome each stage.

This kind of games are very important culturally, in the sense that the players start to get
an interest about historical facts and many times, voluntarily search for information regarding the
subject of ancient civilizations (Breuer and Bente 2010).



CSI: The Experience
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Figure 2.3 — CSI Web Adventures Gameplay (“CSI: New York Walkthrough, Guide” 2016)

The CSI Web Adventures game is a set of interactive virtual games that contain cases of
forensic analysis and small attention games in order to promote learning on the subject of forensic

science.

In this game, the players’ objective is to collect evidence from the crime scene, interrogate
suspects and analyse the clues to solve the crime with which he faces, or solve small games like
looking for differences between similar pictures and game modes alike, with the objective of
helping the player to improve his concentration skills. The various scenarios presented throughout
the levels integrate some simple concepts of laboratory techniques such as DNA analysis, toxi-
cology, etc., introducing these concepts in a simple and fun way.

This game was developed in partnership with relevant organisations such as the National
Institute on Drug Abuse, the American Academy of Forensic Sciences and the National Science
Foundation, so the scenarios and facts presented in the game are properly supported and are in-
troduced by professionals with training in the area (Miller, Chang, and Hoyt 2010).
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Figure 2.4 - Sims 2 Gameplay (“The Sims 2 Screenshots for Windows - MobyGames” 2016)

The Sims 2 consists of a virtual environment, initially developed with the intention to allow
the projection of housings, which was expanded to include the control of a family’s characters,
where the player can define the actions that they will take.

It’s important to note that the interactions with the characters are usually taken based on a
necessities index, where the player can check certain aspects associated with each character, such
as their hunger, hygiene, energy, social component, among others. The player’s objective is to
manage these aspects in order to comply with the requirements set out, by keeping their characters
'happy'. It’s also possible to control other components, such as where they work or if they go to
school, manage their incomes, that can be used to purchase goods such as food, electricity and

other non-essential goods such as expanding their housing, acquiring furniture, etc.

This type of game has a great social significance, since it presents the consequences of
certain actions and choices made by the player, as well as introducing some responsibility con-
cepts associated with daily activities (“The Sims 2 - EA Games” 2016).

10



SimCity

Figure 2.5 - SimCity Gameplay (“SimCity 4” 2016)

SimCity is a simulation game where the player is responsible for the city planning as well
as its management and other significant aspects.

In this game the player can define the layout of the various buildings, roads, etc., and also
manage the monetary resources acquired through activities such as the exploitation of natural
resources, tax collection, among others. It’s also possible to simulate the effects/consequences of
certain actions and environmental disasters.

This game is very relevant because it allows the player to acquire a new understanding
regarding the complexity of managing the various components associated with a city as well as
the consequences of his decisions in a safe virtual environment (Bueno 2014).
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Pulse

Figure 2.6 - Pulse Gameplay (Squire 2008a)

The Pulse is an interactive virtual game environment where health care professionals (civil
and military) can expand their knowledge and technique, that includes some clinical skills con-

sidered relevant and that are possible to replicate in a virtual environment.

In this game the player works in a virtual hospital where he can perform diagnoses and
treatment to his patients. Since the focus of the game was to develop a way of training the response

to disasters such as combat and bioterrorism, the game modes are mainly focused in these actions.

Although it’s a game, it’s also a highly relevant learning and training tool for health care

professionals, since it allows the simulation of specific clinical actions without risks.

This game was developed in partnership with Texas A & M University - Corpus Christi
and funded by the Federal Grant meaning that the clinical practice simulations are duly substan-
tiated (Squire 2008b).
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The following table presents a brief comparison analysis between the games presented
above, focusing in their categories and main educational benefits:

Table 2.1 - Game Comparison

Category Educational Aspect

Simulation of military training for the American army;

America’s Army Military
Used as a recruitment tool;

Strategy training by controlling civilizations to expand

Age of Mytholo
& y gy Strategy the empire; Increase the player’s interest in history;

: Learn concepts of forensic science such as DNA anal-
CSl: The Experience Forensic Science
ysis, toxicology, etc.; Increase concentration skills;

Learn concepts of responsibility and social interac-
Social
tions;

Acquire knowledge about the complexity of manag-
SimCity City Planning ing several components associated with city planning

and management;

Simulation of patient diagnosis and treatment for
Health
healthcare professionals and the military;
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2.2 Game Engines

“the game’s engine refers to that collection of modules of simulation
code that do not directly specify the game’s behaviour (game logic) or
game’s environment (level data). The engine includes modules handling
input, output (3D rendering, 2D drawing, sound), and generic phys-
ics/dynamics for game worlds.” (Lewis, Michael; Jacobson 2002)

As games evolved along the years, so has the need to adapt the way that games are created,
by improving the development techniques and making it more and more generic in order to make
its adaptation to other games easier, improving future development. Thus it has become increas-
ingly common to use reusable component modules, directly linked with the arising of the concept

of Game Engines (Anderson et al. 2008).

Briefly a Game Engine consists of software that uses its own library and inputs provided
by the developer, such as scripts and objects, to assist in the development of various games, that
can be of different genres and dimensions (Bueno 2014).

It’s also important to consider the growing need to adapt the applications to different oper-
ating systems and devices (Android OS, iOS, PC, etc.), the need to use cross-platform game en-
gines to develop new applications becomes a requirement, facilitating their adaptation to the var-

ious systems and equipment.

In Table 2.2, some relevant aspects for the selection of the Game Engine are presented, in

order to choose the must appropriate for the present application.
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Table 2.2 - Game Engine Comparison

Marmalade V-Play Cocos2s-JS Unity
el C++, Lua, Objective-C,  C++ JavaScript C#, Javascript
Language HTMLS

Android OS Android OS Android OS Android OS

BlackBerry i0S i0S BlackBerry 10

i0S Mac OS X Mac OS X Gear VR

Mac OS X Microsoft Windows Microsoft Windows  iOS

Microsoft Windows Windows Phone 8 Mac OS X

Main Target

Microsoft Windows
Platforms

Oculus Rift
PlayStation 4

Xbox

Wii U

Windows Phone

2D /3D 2D & 3D 2D 2D 2D & 3D
m ) va"r

ok T Pk K W ¥ % W TTIT O W W

License Free (w/ limitations) Free (w/ limitations)  Free (Open-Source)  Free (w/ limitations)

Classification IS e koo ok AR RTTT Rk AR
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3 Proposal

In this chapter, the solution’s architecture will be presented, that will serve as a foundation
for the development of both Player and Developer dimensions. The architecture was designed in
order to be as simples as possible for both player and developer to use, allowing for a simple

implementation of new game modules and simple comprehension of the gameplay.

This pre-planning is to be considered extremely relevant, since it will allow for a better
understanding of the entire solution, also making it easier to find out flaws and correcting them

before the actual implementation.

It’s relevant to point out that an Android application was also created before the actual
Wizard, to allow for a better comprehension of the necessary components, game modes, charac-
teristics and structure to be used. This application has already been published together with one
of Pais-em-Rede new books, entitled Afonso e a Espada Méagica and will serve as a basis for the

development of the actual Game Wizard.

This study will also be used to determine the necessary changes to be made in order to
make the application work offline, by structuring a way to save all necessary data locally on the

device.

Lastly the explanation of the solution’s structure will be separated in three parts in this
chapter, Developer Dimension, Player Dimension and Global Dimension, since they coexist but

are created in completely different ways.
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3.1 Developer Dimension

The Developer will consist of any person (registered as such) that will create new game
modules that will later be used in the Game Wizard, having in account that the game modules are

made of sets of necessary images, sounds, questions and answers to create a new game.

The creation of new game modules will be performed via website, in which the user will
register as a developer, login and then proceed to create a new game by filling up the necessary
data for its creation and by selecting the game modes from a pre-existing list of available game
modes, by whatever order (s)he chooses to have along the gameplay. This selection will result in

different webpages being opened so as to fill the necessary information for each game mode.

The uploaded contents inserted by the developer will be stored in the server and database
(the images and sounds will go to the server and the questions, answers, sequence and game

information will be stores in the database).

Since the Game Wizard will be mainly focused on the development of game modules for
published books, the fields will be filled with the books’ content (images, questions, character

names, etc.) nonetheless it can receive different inputs generating alternative types of games.

3.1.1 Developer Architecture

In Figure 3.1 a simple sequence is represented of the new game module generation, to

facilitate the comprehension of the necessary steps to take.

In more detail, to create a new game module one needs to take the following steps:

1) Register as a Developer;

2) Login as a Developer;

3) Insert the name of the new game, this is what will be used to reference the inserted
game in the game list presented in the Android application;

4) Insert the general game content, this content refers to the background music, right and
wrong answer sounds and images;

5) Select the game modes, these game modes will be presented to the player by the same
order as they are selected here. The developer as to choose from the predefined set of

created game modes;
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6) Fill the content for each of the selected game modes, these contents vary from mode
to mode, meaning that their content will be significantly different;
7) After selecting all the desired game modes and filling them with the proper infor-

mation, the developer as to confirm that the configuration is finished.

The data from each step will be uploaded along the way in order to create a smoother

Register as
Developer

transition and faster development.

Insert New
Game Name

General Game
Content

Game Mode 1

Game Mode 2 ‘ SEISCEEAME . Game Mode 5

Mode
Game
Conflgured

Figure 3.1 - Diagram of a New Game Creation
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3.2 Player Dimension

Regarding the player dimension, there will be no need for configurations on the players’
part, meaning that they will only need to install the Android application on their smartphone and
select the game module that they want to play, the rest of the process will be managed automati-
cally.

The way that this dimension will work is by downloading the necessary content for each
of the requested game modules. After the corresponding content is downloaded it will be stored
locally in the device so that the player won’t have to download again all the necessary data, this

process will be explained in depth in the chapter Implementation of the Prototype.

After all the content has been downloaded and stored, the game can start, meaning that it

will call the game modes in the introduced order with the corresponding content.

Along the gameplay, some information will be collected from the user (if there is an inter-
net connection) that will be stored in the database, this information will allow for a review of

some of the game’s characteristics, to analyse its divulgation, among other aspects.

3.3 Global Dimension

In Figure 2.1 there is a representation of the global sequence of the solution, this sequence

includes both Developer and Player.

This sequence will consist of the steps taken in both dimension, having in account that the
player cannot start a game without it being previously made available in the game modules list.
Another relevant consideration is that despite the fact that there are only one Developer and two
players in this representation, this number is not limited, since there can be more users on both

sides, both creating and playing the respective chosen games.

Lastly, and since it is not represented in the diagram, the player also performs a sort of

login, since they have to introduce their name (only on the first time playing) and this information
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is sent to the database (if there is an internet connection). This step is not represented in the dia-

gram because after the first gameplay, it is filled automatically without the need for the player’s

input.

DEVELOPER DATABASE PLAYER1 PLAYER2

| i | i

: Register_zs_Developer - : : :

f|i : !
I Login_zs_Developer ;
T Refuse
™ &
Accapt
Fill_Mew_Appl Content .

T =

P Request_sAppl

: 1=

lE Failure . T

i T < T

s ' S

! ImportToPlayerl_Appl

E E Request_Appl

E E Failure .,‘T

| : i @ H

| | | |

| 1 1 |

i i i ImpartTePlaver2_Appl

| 1 1

i l l

| l l

Figure 3.2 - Sequence Diagram
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4 Implementation of the Prototype

In this chapter, the implementation of a prototype solution will be described, resorting to
the content of one of the books from Pais-em-Rede, Afonso e a Espada Magica, presenting both

Player and Developer dimensions.

To properly explain the development of the entire solution, this chapter will also be divided
in the Developer Dimension and Player Dimension, with a detailed explanation of how they in-
terconnect in the end, each of the dimensions will be subdivided in two layers, the one seen by
the Developer/Player (GUI) and the “background” layer that executes the operations chosen by
the user (Back-end). Some images and source code parts will be used to explain in depth the way
that all the parts come together, this explanation will be somehow more technical since there is a

need to show how thing work in the “backstage”.

In the end an introduction to the database and server organisation and chosen game engine
will be presented to terminate the explanation of how the entire solution works, as well as the

tools used for its development.

4.1 Developer Implementation

411 GUI

Since the architecture and step sequence has already been explained previously in the De-
veloper Dimension, this section will consist of the website layout to improve the comprehension

of how the solution works in terms of creating new game modes.
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The first figure will include both content window and background, the following images
will only contain the windows since the background is kept thought all the website pages from
start to finish being only an aesthetics component.

A more detailed description can be found in Appendix A — Developer Manual

that consists of a brief and simple manual to help the used to develop a game module, by
following the rules and stipulations set out.

In this first screen (Figure 4.1) the user will be able to log in by inserting his/her email and
password, this data will be compared with the users registered in the Developer database with the
same email and password (md5 hash of the password) and if the data is correct it will proceed to
the next step, if not, then an error will appear asking the user to reinsert the text in the fields

correctly.

If the user hasn’t registered yet, there is also the possibility to choose the option “Registar”
that will take the user to the registration page shown in Figure 4.2, after this page has been

properly filled out, then the user can proceed to login with the data inserted in the register screen.

Game Wizarg

Login

Email:

Password:

AAA
FACULDADE DE PAIS-EM-REDE
CIENCIAS £ TECNOLOGIA STB

sssssssssssssss

Figure 4.1 - Login Screen
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In the screen in Figure 4.2, the user is able to register as a developer, by filling out the fields
presented above. After the registration, the user can login and start creating new game modules
using his/her login data.

It is important to refer that the games information will be uploaded to the database with the
indication of the date, time and developer that created the specified game module to keep track
of each one of the created games and each of the specifications.

Nome:
Apelido:
Email:
Password:

Confirmar Password:

Figure 4.2 - Register Screen

The screen in Figure 4.3 will have the simple purpose of allowing the developer to intro-
duce the name that will be used for the game module so the user can distinguish between the
several game modules created and shown in the game list. This name will also be used as a control
variable in multiple situations. After the name has been selected, a new folder will be created in
the server to fill with the game module’s content and the database will be updated with this new

information.
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Nome do Jogo:

Figure 4.3 - New Game Screen

The screen in Figure 4.4 will be used to fill the general content of the application, the
general content consists of some components that are common to all game modules, these com-
ponents correspond to the background music and right and wrong sounds and images (used to

indicate to the user if the answer is right or wrong with the visual and hearing aid).

Conteudo geral do jogo

Muisica de fundo (.mp3):

Choose File | No file chosen

Som da resposta certa (.mp3):

Choose File | No file chosen

Som da resposta errada (.mp3):

Choose File | No file chosen

Imagem da resposta certa (.png):

Choose File | No file chosen

Imagem da resposta errada (.png):

Choose File | No file chosen

Figure 4.4 - Insert General Game Content Screen
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The screen in Figure 4.5 will be the most frequent, since the game mode pages will loop
back to this page in order for the user to select the next game mode. The game modes will have
to be selected in the order that the developer wants the game to flow and this order will also be
stores in the database.

Each of the selected modes has his own series of content to be filled, between questions,

answers and images.

After all the game modes have been properly filled out and the developer is satisfied with
the configuration, the option “Terminar” can be selected as a way to indicate that the configura-

tion is over and the sequence can be saved.

If the developer happens to make a mistake, he/she can also choose the option “Apagar e
recomecar” to start over the configuration of the game. The option to start over was made in order
to reduce the doubt of which configurations were still saved and which would have to be recon-
figured. If this option is selected, the content will be erased from the database and the game mod-

ule folder and respective content will be removed from de server.

Modos de jogo

Seleccione o modo de jogo a introduzir:

Adivinhar a Palavra ¥

Figure 4.5 - Select Game Mode Screen

Following will be all the predefined game modes that the developer will be able to choose
from. These game modes have different levels of difficulty and can be configured to easier/harder
in accordance with the inserted inputs, like the questions asked or the images inserted in case of

the puzzle game mode.
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The main focus of this section is to refer the way that the game module’s will be created,
for a better understanding of how the game modes will work, see the chapter Player Dimension
in which the game modes will be explained in more detail.

All the game modes have a specific background image so that the gameplay will be more
attractive to the player, this will be one of the specific contents to be filled in each one of the
game modes.

In Figure 4.6, the required content for the game mode “Adivinhar a Palavra” will be up-
loaded, this content consists of a background image (like all game modes), a question, an answer
to said question and five images to represent the lives, since each time the user fails to select a

right answer, a different image will be used.

Adivinhar a Palavra

Inserir imagem de fundo (.jpg):

| Choose File | No file chosen

Pergunta a apresentar:
Resposta correcta (1 Palavra - Até 10 caracteres):

Inserir 5 Imagens das "vidas" (.png):

| Choose Files | No file chosen

Figure 4.6 - Insert Name - Game Mode Screen

In Figure 4.7, the required content for the game mode ‘“Pares 5x4” will be uploaded, this
content will consist of 10 images that will used in this game, all the images shall be selected at

once to simplify the selection and the upload process.
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Inserir imagem de fundo (.jpg):

Inserir as 10 imagens (.jpg):

| Choose Files |No file chosen

Figure 4.7 - Equal Pares Small - Game Mode Screen

In Figure 4.8, the required content for the game mode “Pares 6x4” will have the same logic
as “Pares 5x4” but with two more images, in order to increase the difficulty level. The user also
has the option to upload only two images if has selected the game mode “Pares 5x4” since these
images are shared between these two game modes in order to reduce the amount of content to be
downloaded to the smartphone.

Inserir imagem de fundo (.jpg):

Choose File | No file chosen

Inserir as 12 imagens (2 se ja tiver preenchido o Pares 5x4) (.jpg):

| Choose Files | No file chosen

Figure 4.8 - Equal Pares - Game Mode Screen

In Figure 4.9, the required content for the game mode “Linhas cruzadas” will be a question
and four images, these images consist of a main image (used as a reference), two wrong answers

for the question asked a right answer image.
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Inserir imagem de fundo (.jpg):

| Choose File | No file chosen

Pergunta a apresentar:

Inserir imagem principal (.png):
Choose File | No file chosen

Inserir 2 imagens das respostas erradas (.png):

Inserir imagem da resposta certa (.png):

| Choose File |No file chosen

Figure 4.9 - Lines - Game Mode Screen

In Figure 4.10, the required content for the game mode “Escolha Multipla” will be a ques-

tion three answers (one right answer and two wrong ones), these will all be stored in the database.

These are some of the contents will be stores in the Android device locally so that the
application will be able to work offline, without having to download the game module content

again.
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Escolha miltipla

Inserir imagem de fundo (.jpg):
Choose File | No file chosen

Pergunta a apresentar:
Resposta correcta (1 Palavra - Até 10 caracteres):
Resposta errada (1 Palavra - Até 10 caracteres):

Resposta errada (1 Palavra - Até 10 caracteres):

Figure 4.10 - Multiple Choice - Game Mode Screen

In Figure 4.11, the required content for the game mode “Puzzle 3x3” will be a simple image

that will be used to create a puzzle.

Puzzle 3x3

Inserir imagem de fundo (.jpg):

Choose File | No file chosen

Inserir imagem do puzzle(.jpg):

Choose File | No file chosen

Figure 4.11 - Puzzle Small - Game Mode Screen
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In Figure 4.12, the required content for the game mode “Puzzle 4x4” will be the same as
the previous game mode, with the difference that the result will be more complex, making the
level harder to solve.

Puzzle 4x4

Inserir imagem de fundo (.jpg):
'Choose File | No file chosen

Inserir imagem do puzzle(.jpg):

Figure 4.12 - Puzzle - Game Mode Screen

At last, Figure 4.13 serves as an indication that the game as been properly filled out and
that the submitted information has been correctly updated to the server and database.

Upload do conteudo do jogo Jogo concluido!

Figure 4.13 - Final Screen

4.1.2 Back-end

In this section, will be inserted the content from one of the source code files, the remaining
files will not be inserted since in terms of code, the requested operations are similar on all screens,
consisting of simple operations to get text inputs and inserting/updating them to the database and
uploading images and sounds to the server.
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The only source code files that have different but relevant functionalities that will not be
presented are the Registration and Connection files. The Connection file content will not be
showed due to security reasons since it has the required information to login in the database, the
Registration file demonstrates some of the security precautions taken, like using md5 to create a
hash of the password (in this case, a form of “cryptography” that changes the content so that it
can’t be changed back), this way the password can’t be seen by anyone but still be securely stored,
and using protection against SQL injection in the text fields (this practice is used in all scripts).

The files used in the website are coded in PHP (execution code), HTML (website compo-

nents layout) and CSS (website components design).

<!DOCTYPE html>
<html >
<head>
<meta charset="UTF-§">
<titlerInsert Name Content</title>
<link rel="stylesheet" href="http://stb.uninova.pt/projetos/Book Story Game/GameWizard/site content/site css/style.css">
</head>

<body>

< 2php
session start();
require (' connect.php') 7

$DevUsername = %_SESSIO]
$GamelName = §_SESSION
$LppID = ¢ _SESSION['Zp

if (isset ($_POST['Submit']) sz 'empty ($DevUsername))

t
$Question = mysqli real escape string($db,$_POST['
$Answer = mysqli real escape string($db,_POST['ILL

#R11Files = True:
$NumImgs = sizeof ($_FILES['Img']['name']};

if ($HumImgs==5)

{
for (§i=0;%i<5;8i++)
t
$path = $§ FILES['Img']['name"][$i]; //To check if all extensions are correct
sext = pathinfo($path, PATHINFO EXTENSION);
if ($_FILES['Img']["size"] [$i]==0 || %ext!="png")
$R11Files = False;
}
¢path = $_FILES['BackgroundImg']["name']; //To check if all extensions are correct

$ext = pathinfo($path, PATHINFO EXTENSION) ;

if ($R1l1Filesa==True =& % FILES['BackgroundImg']['size']>0 z& Sext=="Jpg" sz lempty ($Question) == 'empty ($Answer))
{
$FolderName = %_SESSION['DirectoryName’

move upleoaded file(s FILES['Backg

VRLUES ( ppID', ' $GameName' , ' $Question’,
sresults = mysgli query ($db, $query);

for ($i=0;%i<5;5i++)
{
move uploaded file(f FILES['Img']['tmp

ame'] [$1], $FolderName."Hang".%i.".png");
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}
else
$ErrorFound = "Co

}
else
tErrorFound = "Numeroc incorrecto de ficheiros carregados™;
}

7>

form action="InsertNameCont.php" method="POST" enctype="multipart/form-data">
<header>Adivinhar a Palavra</header>
<labelx<b>Inserir imagem de fundo (.Jjpg):</b><3pan></span></label>
<input type="file" name="BackgroundImg"/ >
<label><b>Pergunta a apresentar:</b><span></span></label><br>
<input type="text" name="INOQuestion">
<label><b>Resposta correcta (1 Palavra - Até 10 caracteres) :</b><span></span></label><br>
<input type="text" name="INAnswer">
<labelx<b>Inserir 5 Imagens das "wvidas" (.png):</b:><span></span></label>
<input type="file" name="Ing[]" multiple />
<div class="centerAlign">
<button type="submit" name="Submit">Submeter</button>
</div>
<label><?php echo $ErrorFound; ?></label>
/ form>

Sbody>
Shtml>

Figure 4.14 - Website Source Code - Insert Name Script

In Figure 4.14 is the source code from the Insert Name Script, where many relevant infor-
mation is presented, like the use of $_SESSION variables to store data between scripts to validate
information, how the images are uploaded to the server by using the move_uploaded_file() func-
tion and the queries to insert data in the database.

This is the script behind Figure 4.6, where the screen to insert the required data for the
game mode “Adivinhar a Palavra” appears. In here we can see how the buttons are laid out using
the HTML form, how the CSS script is called to insert the button and webpage layout and the

executed commands when the buttons are pressed using PHP.
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4.2 Player Implementation

4.2.1 GUI

This section will consist of the Android application layout to improve the comprehension
of how the solution works in terms of selecting and playing the game modules created by the
developers.

The first figure (Figure 4.15) consists of a simple introduction screen to the application. To
efficiently use the time that this screen is up, in the background some operations will be executed,
among which the verification if the device has an internet connection and the gathering of the
device’s information to be stores, like the devices ID, locations, etc., this will be explained in

more detail in chapter 4.4.1 - Structure.

The use of the GPS is not required, but the internet connection is requires the first time of
each game module’s selection since it is necessary to extract all the necessary data for the game
to be played, all the necessary information will be stored in the device via the Assetbundle file
that contains the images and sounds and via the Playerprefs variable provided by Unity that allow
for the storage of strings and integers, which in this case will be used as control variables and to

store the question and answer strings.

Came Wizargd

FACULDADE DE PAIS-EM-REDE
CIENCIAS E TECNOLOGIA S B
UMIVERSIADE NOVA O USE0A I

Figure 4.15 - Application Intro Screen
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In Figure 4.16, the player is asked to insert his/her name, this will be the name used to

store the player’s information in the database.

The name can consist of one or more words and it will also be stored locally on the device,
so the player only need to fill his/her name once and this screen will not show up again, unless it
is by request, see Figure 4.20.

Preenche com o tev nome:

Figure 4.16 - Insert Player Name Screen

In Figure 4.17, is shown the screen where the player can select which game module he/she
wants to play from a predefined list of game modules, this information is also stored in a string
locally so the player can choose which game to play even when de device is offline. For more

information on this game modules’ list see chapter 4.4.1 Structure.
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€scolhe um jogo:

Jogos... v

Jogo do Livro
| Jogodo Livro2

Figure 4.17 - Select Game Screen

In Figure 4.18, the update message is demonstrated, this message appears after the appli-
cation’s version is checked. If the application version isn’t the same as the string in the Version
column in the database, the update window will appear asking if the used wants to update the
application.

Since the application isn’t in the Google Play Store (“Google Play,” n.d.), if the user
chooses to update, it needs to be reinstalled with a more recent version, so it will find the URL

column in the database to get the download URL and will open it in the device’s browser.

The assetbundle version is also verified, but since it can update without the need for the

application do be official, it is made automatically if there is an internet connection.

a Versio desactua!-:oda, ar
queres actualizar?

£C ﬁ‘

FACULDADE DE PAIS-EM-REDE
CIENCIAS E TECNOLOGIA 5 I B
UMVERSOADE NOVA o€ USS0A

A verificar versdo da app

Figure 4.18 - Update Screen
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In Figure 4.19, the player is presented with two options, either to start playing the game, or
to access the settings.
In this screen is also when the game module’s background music will start being heard,

which came be muted using the button in the upper right corner.

Bem vindo Francisco!

{JogarJ

Definigdes

Figure 4.19 - Play/Settings Screen

If the player selects the option “Defini¢cdes”, he/she will be sent to the screen in Figure

4.20, where three options will be presented:
e “Quero tentar bater o recorde” — this option will set the Timer variable to one and the
Best Time will be stored online so other players can compete for the best score;
e “Mudar o nome” — this option will send the player back to the screen in Figure 4.16,

where the player can change his/her name;
e “Voltar atras” — this option will return to the previous menu without making any changes.
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Bem vindo Franciscol

Quero tentar bater o
recorde

Mudar o nome

Voltar atras

Figure 4.20 - Settings Screen

In Figure 4.21, the game mode “Adivinhar a Palavra” is shown, in this screen the player
must insert the answer to the question shown. For each wrong letter inserted by the player, he/she
will lose one life of the five given, these will decrement until the player has no lives left to play.

Each time the user selects a letter, this letter will be marked with a darker color to remind
the player of the choices he/she has taken so far. It is also relevant to refer that if the answer word

has repeated letter, they will all be filled at the same time, without any need to repeat them.

When the word has been completely filled, the game mode will proceed to the next one, to

continue the game sequence.

Figure 4.21 - Insert Name - Game Mode

In Figure 4.22, a transition screen is shown, this screen will be used in every game mode

transition and will consist of the entities that participated in the game’s development, as the name
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leads to understand it will also be used as a transition element so the game doesn’t change between

game modes “abruptly”.

afonsoe a
€spada Mdagica

G

FACULDADE DE
CIENCIAS E TECNOLOGIA
UNIVERSIDADE NOVA O¢ L1580

1. PAISEM-REDE

Figure 4.22 - Logos Transition Screen

In Figure 4.23, the game mode “Pares 5x4” is shown, this game mode will consist of
using the ten images uploaded by the developer and duplicating them, so the user will have to
find the equal images.

If the user selects two equal images, they will stay turned showing the images, if not, the

incognito image will re-appear.

It is relevant to refer that all images will be randomly positioned each time this game
mode starts, this way despite the fact that the images are the same, their position will always

change.

Encontra os pares: 7

22722

Sair

) ) ) ¢
) ) ) ¢
) ) ) ¢
D))
) ) ) )

Figure 4.23 - Equal Pares Small - Game Mode
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In Figure 4.24, the game mode “Pares 6x4”, the gameplay will be similar to the one in
“Pares 5x4”, the only difference is that there will be more images.

Since the images are shared between both game modes, if the developer chooses to insert
these two, he/she will only need to add the remaining two images instead of inserting twelve

images.

€ncontra os pares: e

2222

Sair

) ) &) ¢
) ) )
) ) ) ¢
) ) ) ¢
) ) ) )
) ) ) *)

Figure 4.24 - Equal Pares - Game Mode

In Figure 4.25, the game mode “Linhas Cruzadas” is shown, this gameplay will consist
of a question that will be answered using a graphical element (image). To make the game mode
more difficult, there will be three possible answers and the player must see which line connects
to the right answer and proceed to select the letter to which it corresponds (A, B or C).

This game mode will have two changing elements that will be positioned and chosen
randomly, the lines will be selected from a set of three possible line combinations and the answers
will also be placed randomly, this way the game mode will change significantly each time the

player enters the gameplay.
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A 3

0 que é que o Afonso tinha no bolso?

Figure 4.25 - Lines - Game Mode

In Figure 4.26, the game mode “Escolha Multipla” is presented, as the name suggests,
this game will consist of a question and three possible answer in which the player must select the
right one.

This game mode will also have its answers positioned randomly so the gameplay will
change each time the user plays.

| [Bobes otfome da cavalo gpe

s

Figure 4.26 - Multiple Choice - Game Mode

In Figure 4.27, the game mode “Puzzle 3x3” is presented, this game will consist of a ran-
domly placed set of images that are segments of a main image, the player will have to place all
pieces in order so that the main image will be shown in the end, the difficult part of the gameplay
will be that the player can only move the pieces that are placed in the right, left, top or bottom of
the black square, making it so that not all pieces can be moved.
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To help the player, he can press the button “?” that will show or hide the main image that
should be “built”.

Afonsoea

(\Qspada Maigica

Figure 4.27 - Puzzle Small - Game Mode

In Figure 4.28, the game mode “Puzzle 4x4” is presented, this game will be similar to
“Puzzle 3x3” with the exception that the difficulty will be higher due to the number of segmen-
tations of the main image.

Figure 4.28 - Puzzle - Game Mode

In Figure 4.29, is shown the final screen of the game module, if the player selected the
option to try to beat the record it will show a different message, either showing a congratulation
message if the player beats the record, or showing the name of the player and time of the best

person keeping the best score. In both situations the player’s play time is shown.
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Game Wizard

€speramos que terthas gostado!
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Figure 4.29 - End Screen

4.2.2 Back-end

Following will be some relevant parts of the C# scripts used in the application’s develop-

ment.

Firstly, some code that will be used in several scripts (mainly the game mode scripts), this
code is similar in all the scripts in which it’s used. In Figure 4.30, the code for storing the players’
game data is presented, an URL link is created containing the information to insert in the database.

After all the information is filled, the application will close by using the Application.Quit()

function.

public IEnumerator EndGame () //Send user data do database
{
if (IntroGWScript.HasInternet)
{
string tempString="";
string FinalURL;
IntroGWScript.timeSpan = TimeSpan.FromSeconds (Time.time) ;
IntroGWScript.GameTime = string.Format ("{0:00}:{1:00}",IntroGWScript.timeSpan.Minutes, IntroGWScript.timeSpan.Seconds);
tempString = WWW.EscapeURL(IntroGWScript.GameTime) ;
IntroGWScript.GameTime = tempString;

FinalURL=IntroGWScript.url InsertGameData + "2" +
L " + IntroScript.CurrentIDEntry +
" + IntroGWScript.GameTime +
ed=" + SceneManager.GetActiveScene() .name +
" + IntroGWScript.BestTime;

WWW www_InsertGameData = new WWW(FinalURL) ;
yield return www_InsertGameData;

}

BApplication.Quit();

Figure 4.30 - End Game Source Code

44



In Figure 4.31, the sound management code is presented, this will allow the switch between

sound/mute and music/mute, it will also switch the images to reflect the current state of the con-

figuration.

public veid Mute() //Change Music icon On/Off
{
if (SoundManager.MusicState)
MusicButton.image.sprite = NoMusicSprite;
else
MusicButton.image.sprite = MusicSprite;
SoundManager.instance.MuteMusic() ;

public veid MuteSound() //Change Scund icon On/Off
{
if (SoundManager.ScundState)
SoundButteon.image.sprite = NoScundSprite;
else
SoundButton.image.sprite = SoundSprite;

SoundManager.SoundState = !SoundManager.SoundState;

Figure 4.31 - Sound Management Source Code

Another relevant code segment is the one responsible for the management of the game

modes’ sequence, to check the correct order in which the game modes should be called, a string

is imported from the database (later stored locally) containing a letter sequence, each letter is

corresponds to a specific game mode. By incrementing the position each time the function is

45



called, it will see the corresponding char in the string’s position and call the

SceneManager.LoadScene() function.

void NextScene ()
{
IntroScript.SceneNum++;
switch(IntroScript.GameSequence [IntroScript.SceneNum])
{
case 'A': SceneManager.LoadScene("Insertlame"): break;
case 'BE': SceneManager.LoadScene ("Ec mall"); break;
case 'C': SceneManager.LoadScene ("Ec ;") ; break;
case 'D': SceneManager.LoadScene("Lz "); break;
case 'E': SceneManager.LocadScene ("¥u 2"); break:;
case 'F': SceneManager.LoadScene("E ) ; break;
case 'G': SceneManager.LoadScene ("Fu ) ; break:;
case 'X': SceneManager.LoadScene("EndScens"); break:;
}
}

Figure 4.32 - Next Scene Management Source Code

As it was referred before, some of the game’s content is stores locally so the application
can work offline, the way it can be stored is by using Unity’s PlayerPrefs as shown in Figure 4.33.
The necessary content to store are some game control variables and the questions and answers

required for some of the game modes.

icn "+ChooseGameScript.SelectedGameNum.ToString()) ;
Answer0 = PlayerPrefs.GetString("¥ "+ChooseGameScript.SelectedGameNum.ToString())
Answerl PlayerPrefs.GetString (" 2_"+ChooseGameScript.SelectedGameNum.ToString()) :
Answer2 PlayerPrefs.GetString ("MCAnswer3 "+ChooseGameScript.SelectedGameNum.ToString())

Question = PlayerPrefs.GetString("MC

Figure 4.33 - Local Data Storage

In Figure 4.34 is presented the way the assetbundle is managed, by using the
WWW.LoadFromCacheOrDownload() function, this will check if the assetbundle file has been
downloaded and is updated (by getting the AssetBundle Version from the database), if it has not
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been downloaded or if it not updated, then the file will be downloaded, this process is made au-
tomatically.

string FinalBundleURL = IntroGWScript.BundleURL+" "+ChooseGameScript.SelectedGameNum;

if (Caching.IsVersicnCached(FinalBundleURL, BundleVersicn))
textPos.text="Versdo actualizada: V"+BundleVersiocn;
else
textPos.text="Versdoc desz

ualizada: V"+BundleVersion;

while (!Caching.ready)
yield return null;

WWW Bundlewww = WWW.LocadFromCacheOrDownload(FinalBundleURL, BundleVersicn) ;
yield return Bundlewww;

AssetBundle bundle = Bundlewww.assetBundle;

Figure 4.34 - AssetBundle Management Source Code

In Figure 4.35, the way the assetbundle file is managed is shown, for one of the game
modes. Since the assetbundle file contains all the images and sounds, the content needs to be

extracted before being used so an asset request is made for each of the game contents.

if (GameSequence.Contains("D")) //Get Lines Content
{

string LinesQuestion;

FinalURL=IntroGWScript.url GetLinesData+"?"+"ApplD="+ChooseGameScript.SelectedGameNum;
WWW GetLinesData = new WWW(FinalURL) ;
yield return GetLinesData;

LinesQuestion=GetLinesData.text;

PlayerPrefs.SetString("LinesQuestion_"+ChooseGameScript.SelectedGameNum.TeoString() ,LinesQuestion) ;
GetLinesData.Dispose() ;

for(i=0; i<LinesStrings.Length;i++)
{
request = bundle.LocadAssetAsync(LinesStrings[i], typeof (Texture2D));
yield return request:;
texture = request.asset as Texture2D;
LinesList[i] = texture;

Figure 4.35 - AssetBundle Content Source Code
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The method for extracting the games’ images was shown in Figure 4.35, in Figure 4.36
is demonstrated how to extract and associate the sound files required for the game module. The

audio file is then associated to an AudioClip file to be used posteriorly.

for(i=0; i<SoundName.Length;i++)

{
request = bundle.LoadAssetAsync (ScundName[i],typeof (AudicClip)): //as

yield return request;

switch(i)
{
case [: Music = request.asset as AudioClip; break;
case 1: RightSound = request.asset as Audiollip; break:
case Z: WrongSound = request.asset as AudioClip; break:
}

Figure 4.36 - AssetBundle Sound Source Code

In the last figure (Figure 4.37), the update script code is presented, if the application is not
updated (compared with the database version) then a window will show where the used can
choose to update the application or not, if he/she chooses to update the application, then it will be

closed, and the device’s browser will open with the update URL.

private IEnumerator UpdateAppVersion() //Cpens the browser with the update link (downlcad new version)

{
FinalURL=IntroGWScript.url GetUpdateURL+"2"+"ApplD="+ChooseGameScript.SelectedGameNum;

WWW UpdateVersiconURL = new WWW(FinalURL) ;
vield return UpdateVersionURL;
Application.OpenURL (UpdateVersicnURL. text) ;
UpdateVersicnURL.Dispose() ;

ExitGame() ;

Figure 4.37 - Update Application Source Code
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4.3 Interconnection between Developer and Player

It is relevant to refer the interconnection between developer and player since this step isn’t

made automatically.

As it was referred before, there is a sequence of steps necessary to take from the game’s

creation until it is ready to be played. The operation sequence consists of the following steps:

1)
2)

3)

4)
5)

6)

Game’s creation by the developer;

The uploaded content is stored in the database (in the respective tables) and in the server
(in a folder created for each game module);

Creation of the Assetbundle file — this is the step that has to be taken manually, the inten-
tion was to make it automatically, but Unity doesn’t allow the creation of assetbundle
files outside the Unity Editor, so this still needs to be made manually. This step is per-
formed by using the code provided by Unity to increase the options presented in Unity
3D, after this option is enabled, the content of is uploaded to Unity manually and the
option to create a new assetbundle is selected;

Upload of the assetbundle file to the respective folder in the server;

Game module is made available to the player and can now be downloaded and used in
the game;

The player can play the game.

4.4 Database and Server

As mentioned before, to manage all the required data storage and transfer, there was a need

to use a database and a server, these were provided by the STB.

To use the database, the MySQL tool was used, due to its simplicity of use, provided tools

and open source nature, using PHP as the scripting language to communicate between layers.

Since the server and database were both provided, there was no need for external tools to

run the PHP scripts, still Filezilla was used to manage some of the uploads and downloads to the

server due to the fact that it allows for a desktop application to manage said data.
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4.4.1 Structure

When a game is created, the server will create a new folder to contain all the images and
sounds required for the game module implementation, all this content will be named properly to
serve as a standard, since the application will access the assetbundle and extract the necessary

content and use it in the necessary component fields by its name (name and extension).

Regarding the database, it will be divided into six data tables, these tables will have the
necessary content to identify the game module, its contents and some information about the play-

ers and developers.

The first table that will be mentioned refers to the AppData (Table 4.1), this table will store
the basic description content of each of the created game modules, it will also be from the infor-
mation here stored that the game list will be created for the application.

Table 4.1 - AppData Content Table

Column Name Description

Contains the ID of the game module, this ID will be incremented automatically
Contains the name of the game module inserted by the developer

Contains the sequence in which the game modes will be called

Contains the username of the developer that created the game module

: Contains the version of the game module to control if the application is up-
Version
dated

Contains the version of the assetbundle used in the game module to check if it

AssetBundleVersion
is updated

CreationDate Contains the date and time of when the game module was created
Contains the URL to download/update the application
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Following is the table with the necessary information from the developer (Table 4.2), this
table will be used to allow for the developers to login and create new game modules.

Table 4.2 - Developerinfo Content Table

Column Name Description

DeveloperID Contains the ID of the developer, this ID will be incremented automatically
Contains the first name of the developer

LastName Contains the last name of the developer

Contains the email of the developer

Password Contains the md5 hash of the password inserted by the developer

RegistrationDate Contains the registration date and time of the developer

The UserData table (Table 4.3) will be used to store the information of each player every
time they play the game (and if they have an internet connection, if not then it will skip this step).

The objective of this table is to keep information for further analysis of several topics,
like the preferred game modules, average completing times, application propagation, amongst
others.
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Table 4.3 - UserData Content Table

Column Name Description

IDEntry Contains the ID of the entry, this ID will be incremented automatically
Contains the name of the player

AppID Contains the ID of the game module selected by the player
GameName Contains the name of the game module selected by the player
DevicelD Contains de ID of the device in which the player is playing the game
DeviceModel Contains the model of the device in which the player is playing the game
LocationlLat Contains the latitude of the player’s location

LocationLong Contains the longitude of the player’s location

DateTime Contains the date and time in which the player started to play

GameTime Contains the time that the player spent playing

Contains the last mode that the player played, used to see in the player could
LastModePlayed
complete the game or not

BestTime Contains the players time if he chose to compete with other players

Timer Contains 0 if the player chose not to compete with other players and 1 if he did

The table InsertNameGame (Table 4.4), contains the required data for the game mode
“Adivinhar a Palavra”, that consists of a question and an answer inserted by the developer.
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Table 4.4 - InsertNameGame Content Table

Column Name Description

AppID Contains the ID of the game module, to link the contents
GameName Contains the game module’s name
HangQuestion Contains the game mode’s question

HangAnswer Contains the game mode’s answer

The table LinesGame (Table 4.5), contains the required data for the game mode “Linhas

Cruzadas”, that consists of a simple question inserted by the developer.

Table 4.5 - LinesGame Content Table

Column Name Description

AppID Contains the ID of the game module, to link the contents
GameName Contains the game module’s name

LinesQuestion Contains the game mode’s question

The table MultiChoiceGame (Table 4.6), contains the required data for the game mode
“Escolha Multipla”, that consists of a simple question and three possible answers (one right and

two wrong) inserted by the developer.



Table 4.6 - MultiChoiceGame Content Table

Column Name Description

AppID Contains the ID of the game module, to link the contents
GameName Contains the game module’s name

MCQuestion Contains the game mode’s question

MCAnswerl Contains the correct answer for the inserted question
MCAnswer2 Contains a wrong answer for the inserted question

MCAnswer3 Contains a wrong answer for the inserted question

The remaining game modes were not included in more tables since they don’t contain data
that needs to be stores in the database, they only require images and these should not be stored in
a database so they were stored in the server in an appropriate folder that allows for easy access

and manipulation.

4.5 Game Engine

The selected game engine used to develop the solution was Unity 3D (“Unity - Game
Engine,” n.d.), since it provided the required tools to develop the necessary components of the

game.

Some other requirements were taken into account when comparing Unity to other available
game engines like:
e The fact that the necessary requirements are all available in the free edition;
e The online support and documentation provided,;
e The possibility of running the application via PC;
e The fact that it allows for the development of multiplatform applications;
e The ease of using the Unity Editor;
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The provided tool to create AssetBundles.

A comparison table between game engines can be found in Table 2.2.
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5 Validation

The final solution was implemented and validated by performing tests to all its functional-
ities to find eventual bugs in the code or incorrectly associated components also to verify if any

changes need to be made to improve the application’s and website’s performance.

This validation consisted in the creation of several game modules and running them in the
application, this way the complete process can be verified and corrected in case of any detected
problem. Security tests were also performed to verify the website’s liability and protections were

added to improve its structure.

Since the final solution was not yet made available to the public, its results are not signifi-
cant in terms of analyzing the data. Still the base version that was created to study the necessary
components, structure and functionalities was already published in a Pais-em-Rede divulgation
of the book that was used as a case study for the application, the data collected from this applica-
tion’s divulgation can be used to validate the solution in the sense that it has more than a hundred

game play submissions.

Some of the first game data entries are presented in Figure 5.1, this data is collected from

the player’s results and stored in the database for further analysis.

IDEntry UserName DevicelD DeviceModel LocationLat LocationLong DateTime GameTime LastModePlayed BestTime Timer
1 Teste Teste Teste Teste Teste 2016-08-10 18:26:34 Teste Teste 9999 0
2 Edu c593435ddb 1 bo Aovers M5 3875332 I 20150510 20:09.50 412 PuzzleSmall 9999 1
3|Francisco cES§343Sdc‘b1_ bq Aquaris M5 |38.75311 _ 2016-08-10 20:19:20 | 9:55 EndScene 479.46 1
5 Tiago PC PC PC PC 2016-08-11 10:36:51  4:12 EndScene 244 868 1

12 Francisco c6593~135dcb1c_ bq Aquaris M5 |38.75223 _ 2016-08-11 19:50:27 |0:29 InsertName 9999 1
30 | Francisco c6593435ccb1c_ bq Aquaris M5 |NA NA 2016-08-12 11:20:06 | 0:9 InsertName 9999 0
54 Sara ssssosseweos_ OUKITEL 38.75307 _ 2016-08-15 19:06:20 | 0:37 EqualParesSmall 9999 1
K6000
61/ Pedro cess-3435dc'b1c_ bq Aquaris M5 |NA NA 2016-08-16 20:47:56 | 0:10 InsertName 9999 0
62 Pedro c@593435ddb1c_ bq Aquaris M5 | 38.75243 _ 2016-08-17 12:27-31 0:48 EqualParesSmall 9999 1
63 Pedro c6593-135ddb1c_ bq Aquaris M5 | 38.75299 _ 2016-08-17 20:03:09 | 4:2 EndScene 228.803 1
64 Sara 656809§e1d§09_ OUKITEL 38.75305 _ 2016-08-17 20:11:18 | 4:22 EndScene 234.366 1
K6000
70 Pedro <6593435dab 1| G0 o 2ouais vs na NA 20160819 21:25:18 9999 0
71 Francisco | PC PC PC PC 2016-08-30 15:23:00 9999 0
73|Francisco | c6593435ddb1cj N oo Aovars vs o 0 2016-08-31 01:49:24 | 01:39 EqualParesSmall 9999 0
74 Francisco  PC PC PC PC 2016-08-31 12:48:01 9999 1
75| Gy 45f51cf763762 samsung SM- | 38.6606 _ 2016-08-31 15:05:00 | 01:39 EqualParesSmall 9999 1

A310F

Figure 5.1 - AppData Database Table
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6 Conclusion and Future Work

6.1 Conclusion

The final solution fits the problematic of creating more personalized solutions for the play-

ers, by allowing the creation of game modules for each of the intended books.

This type of tool is very relevant in the market, due to its simplicity of use and variety of
possible personalization. Since the application that was publicized was not the final solution the
conclusions about this topic can only be taken based on the “base” application, that limits the

possibilities but can be played in approximately the same way.

The amount of registered entries in the database is a good indicator of the solutions ap-
plicability on the actual market, since it represents the number of times the game was played by

different players.

As expected there were some problems with the initial architecture since Unity has the
limitation of only allowing for the assetbundle file creation in its Editor, making it so that the
required process to make the content uploaded (by the developer in the game creation) is available
to the player in a completely automatic sequence, without the functionality to create the assetbun-
dle via script, the manual creation of the file is required, creating a dependence in the middle of

the process.

Some other solutions to some problems, like the way the content is stored in the device,

were studied and its analysis resulted in the selection of the solution considered more appropriate.
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6.2 Future Work

After concluding this dissertation’s solution, it’s clear that the application will always be

open for improvements, some of those possible improvements are already identified and are going

to be presented below:

Creation of more game modes;

Placing the application in the official Google Play Store;

Improving the quality of the images while reducing their dimension;

Allowing for repeated game modes, this functionality was not implemented in or-
der to reduce the applications global size;

Adding animations to the application in order to increase its appeal, this solution
was not implemented since the solution was created with only the book’s content,
in order to create animations, there would be a need to involve more people with
different knowledge areas to implement this functionality;

Using education professionals to validate the way the application is structured and
its advantages for children, also to help develop new components and solutions to
add.

Adapt the application for other platforms like iOS and Windows phones;

These where only some of the suggested solutions, many other feature and functionalities

can be changed and added to improve the final solution.
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Nome:

Apelido:

Email:

Password:

Confirmar Password:

Fig. 2 - janeln de registo de developer

Criar um novo jogo

Apos ter efectuado o registo e login pode agora iniciar a criagao de um novo jogo.

Em primeiro lugar sera solicitado que introduza o Nome do Jogo, este nome ira ser utilizado
= Lk +

para distinguir os dift jogos e para ar informagbes ao
mesmo na base de dados.

0 nome ndo devera ser extenso de modo a ser correctamente apresentado nas diversas
situagdes de utilizagdo, como tal o limite € de 20 caracteres.

Novo jogo

Nome do Jogo:

Submeter

Fig. 3 - janela de introdug o do nome do novo jogo

Preencher o contelido geral do jogo

Seguidamente € solicitada a introdugdo do contetudo geral do jogo, este contetido consiste
no seguinte:

* Musica de fundo - Musica que ira estar sempre a tocar ao longo do jogo, a mesma
devera ser seleccionada de modo a ndo criar distraccdes ao jogador. O ficheiro de
dudio devera ter uma dimensdo maxima de 2MB no formato mp3.

e Som de resposta certa - Nos modos de jogo em que existe indicagdo sonora de
resposta correcta, sera este o som a ser reproduzido. O ficheiro de audio devera ser
de duragdo muito breve (aproximad. 2 dos) e ter uma dil 30 maxi
de 2MB no formato mp3.

e Som de resposta errada — Nos modos de jogo em que existe indicacdo sonora de
resposta incorrecta, sera este o som a ser reproduzido. O ficheiro de audio devera ser
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de duragdo muito breve (aproximad 2 dos) e ter uma di
de 2MB no formato mp3.

Imagem de resposta certa - Nos modos de jogo em que existe indicagdo sonora de
resposta correcta, sera esta a imagem a ser apresentada. O ficheiro devera ter uma
d 3o maxima de 1MB no f png.

Imagem de resposta errada - Nos modos de jogo em que existe indicagdo sonora de
resposta incorrecta, sera esta a imagem a ser apresentada. O ficheiro devera ter uma
d 30 maxima de 1MB no f png.

Conteudo geral do jogo

Musica de fundo (.mp3):
| Choose File | No file chosen

Som da resposta certa (.mp3):

| Choose File | No file chosen

Som da resposta errada (mp3):
Choose File | No file chosen

Imagem da resposta certa (.png):
| Choose File | No file chosen

Imagem da resposta errada (.png):

| Choose File | No file chosen

Fig. 4 - Janela de introdugdio do conteddo geral



Modo de jogo — Adivinhar a Palavra

0 modo de jogo “Adivinhar a Palavra”, é baseado no jogo da forca, em que € apresentada
uma pergunta ao jogador, o qual terd a possibilidade de ter um determinado nimero de
respostas erradas ao adivinhar as letras da resposta. Neste caso para preencher o conteudo
do modo de jogo, tera de introduzir a pergunta a utilizar, assim como a resposta correcta que
o jogador terd de introduzir.

0 conteldo que terd de introduzir & o seguinte:

« Inseririmagem de fundo — Corresponde & imagem gue ird ser usada como fundo neste
modo de jogo, a imagem devera ter no maximo 1MB e o formato jpg;

+ Pergunta a apresentar — Pergunta que sera apresentada no modo de jogo (pouco
extensal;

+ Resposta correcta — Resposta & pergunta apresentada, deverd ter no maximo 10
caracteres;

* Inserir 5 Imagens das “vidas" — Cada vez que o jogador erra na selecgdo da letra,
apresentada uma referéncia visual do “decréscimo de vidas” (ex: imagens com 5
coragdes, 4 coragbes, ...), asimagens deverdo ter uma dimensdo maxima de 1MB (cada
uma) no formato png.

Adivinhar a Pal

Inzerir imagem de fundo {.jpa):

Choose File | No file chosen

Pergunta a apresentar:
Resposta correcta (1 Palavra - Ate 10 caracteres):

Inserir 5 Imagens das "vidas" (.png):

Choose Files | No file chosen

Fig. & - Janefa de prezncher contevds do modo de jogo Adivinhar a Polavea

Modo de jogo — Pares 5x4

0 modo de jogo “Pares 5x4”, consiste num jogo de encontrar os pares, sendo que neste caso
sdo introduzidas 10 imagens que serdo duplicadas e “escondidas”, tendo o jogador de
encontrar os pares.

0 conteldo que terd de introduzir é o seguinte:

o Inseririmagem de fundo —Corresponde 3 imagem que ird ser usada como fundo neste
modo de jogo, a imagem devera ter no maximo 1MB e o formato jpg;

o Inserir as 10 imagens — Imagens que serdo duplicadas, as imagens deverdo ter no
maximo 1MB (cada uma) no formato jpg.

Par

Inserir imagem de fundo (.jpg):

' Chaose File | No file chosen

Inserir as 10 imagens (.jpg):

Choose Files | No file chosen

N 1eter

Fig. 7 - Jancla de preencher conteiido do modo de jogo Pares 3vd
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Modo de jogo — Pares 6x4

0 modo de jogo “Pares 6x4”, consiste num jogo de encontrar os pares, sendo que neste caso
sdo introduzidas 12 imagens que serdo duplicadas e “escondidas”, tendo o jogador de
encontrar os pares.

0 conteldo que terd de introduzir é o seguinte:

4

e Inseririi de fundo —Cor ai que ird ser usada como fundo neste
modo de jogo, a imagem devera ter no maximo 1MB e o formato jpg;

o Inserir as 12 imagens — Imagens que serdo duplicadas, as imagens deverado ter no
maximo 1MB (cada uma) no formato jpg.

Caso se tenha seleccionado ou se ird seleccionar o modo de jogo “Pares 5x4” ndo serd
necessario introduzir as 12 imagens, apenas 2 uma vez que as imagens sao partilhadas entre
os dois modos de jogo pelo que s6 é necessario complementar o modo de jogo anterior.

Inserir imagem de fundo (.jpg):
| Choose File |No file chosen

Inserir as 12 imagens (2 se ja tiver preenchido o Pares 5x4) (.jpg):

' Choose Files | No file chosen

Fig. 8 - fanefo de preencher conteddo do modo de Jogo Pares 6x4



Modo de jogo — Escolha Multipla

0 modo de jogo “Escolha miltipla”, consiste na selec¢do da opcdo certa (entre 3 opgdes
possiveis) como ape p di

0 conteudo que tera de introduzir € o seguinte:

o Inserir de fundo —Corresponde a i que ird ser usada como fundo neste
modo de jogo, a imagem deverd ter no maximo 1MB e o formato jpg;

e Pergunta a apresentar — Pergunta que sera apresentada no modo de jogo (pouco
extensa);

* Resposta correcta — Resposta correcta a pergunta introduzida, devera ser apenas uma
palavra com no maximo 10 caracteres;

* Resposta errada — Resposta errada a pergunta introduzida, devera ser apenas uma
palavra com no maximo 10 caracteres;

Escolha miltipla

Inserir imagem de fundo (.jpg):
| Choose File  No file chosen

Pergunta a apresentar:
Resposta correcta (1 Palavra - Até 10 caracteres):
Resposta errada (1 Palavra - Até 10 caracteres):

Resposta errada (1 Palavra - Até 10 caracteres):

Fig. 10 - Janela de preencher conteddo do modo de jogo Escolha Multipla

11

Modo de jogo — Puzzle 3x3

0 modo de jogo “Puzzle 3x3", consiste na organizagdo dos segmentos de uma imagens, de
modo a que os mesmos figuem pela ordem correcta, apresentando deste modo a imagem
original.

0 conteldo que terd de introduzir € o seguinte:

» Inseririmagem de fundo — Corresponde a imagem gue ira ser usada como fundo neste
modo de jogo, a imagem deverd ter no maximo 1MB e o formato jpg:

= Inserir imagem do puzzle - | que sera tada (3x3), devera ter no maximo
1MB e formado jpg;

Inserir imagem de fundo (.jpg):

Choose File | Na file chosen

Inserir imagem do puzzle(.jpg):
Choose File | No file chosen

Fig. 11 - janela de preencher contetido do modo de fogo Puzzle 3x3
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Modo de jogo — Puzzle 4xd

0 modo de jogo “Puzzle 4x4”, consiste na organizagio dos segmentos de uma imagens, de
meodo a que os mesmos figuem pela ordem correcta, apresentando deste modo a imagem
original.

0 conteldo que terd de introduzir € o seguinte:

» Inseririmagem de fundo — Corresponde & imagem que ird ser usada como fundo neste
modo de jogo, a imagem deverd ter no maximeo 1MB e o formato jpg;

« Inseririmagem do puzzle — Imagem que serd segmentada (4x4) devera ter no maximo
1MB e formado jpg;

Inserir imagem de fundo (.jpg):

Choose File | No file chosen

Inserir imagem do puzzle(.jpg):
Choose File | No file chosen

Fig. 12 - Janefa de preencher comtevdo do modo de fogo Pares 4ied
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