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ABSTRACT

The third annual Cisco® study of consumers found that 8 of every 10 consumers
surveyed prefer to buy online rather that in physical stores. This proves what we already
know, in the last years e-commerce has grown to the point that it has become the first
shopping option for the great majority of consumers. At the same time, the number of
online purchases made through a mobile phone, has also had a significant increase.

Surveys has shown consumer’s decision when shopping is influenced by two principal
factors, the opinions and reviews of other users (52%), and the advice of friends and
family (49%). This is one of the reasons why more and more consumers prefer to shop
online, as they have all the information they might need available within one click.

This paper attempts to bring part of the online experience, to the physical store. To do
this I’ve developed an Android application where the user, when trying out an item, will
be able to see the opinion of his friends and family, and also, the overall assessment
from other users.

Resumen

El tercer estudio anual de consumidores hecho por Cisco® encontrd que 8 de cada 10
consumidores encuestados prefieren comprar online que en tiendas fisicas. Esto
confirma lo que todos sabemos, en los ultimos afios el e-commerce ha ido aumentando
gradualmente hasta que se ha convertido en la primera opciéon de compras para la
mayoria de consumidores. A su vez, también se ha visto un aumento considerable en el
numero de compras online realizadas a través de un dispositivo movil.

La decision de un consumidor a la hora de comprar, se ve influenciada por dos factores
principales, las opiniones y resefias de otros usuarios (52%), y el consejo de amigos y
familiares (49%). Es por este motivo que el consumidor prefiere, cada vez mas, comprar
online, ya que tiene toda la informacioén que puede necesitar al alcance de un click.

Este trabajo tiene como objetivo acercar parte de la experiencia online, a la tienda fisica.
Para ello se desarroll6 una aplicacion Android donde el usuario, al probarse una prenda,
podré ver la opinién de sus familiares y amigos, y a la vez la valoracién de otros
usuarios respecto a esa prenda.






PROLOGUE

When looking for projects to implement for my dissertation, I only knew that I wanted
to program, so I could put at use, and further develop my skills. But programming
includes a big range of different topics.

I have always found the mobile world interesting, especially since the smartphones
appeared. So, if possible, I wanted something related with a mobile application, and

specially, a native Android application.

It wasn’t something easy to find at the moment. But then I talked to Rafael Pous, and he
proposed this project for my dissertation I didn’t hesitate to accept it.
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1. ANALYSIS AND REQUIREMENTS

1.1 Motivation

Electronic Commerce, or ecommerce, is booming and has been growing continuously
over the last years, since the dot-com bubble. We all know it, we can say it is common
knowledge, but it actually is a proven fact. Numerous surveys have studied the
evolution of ecommerce, and we can see how much it has grown.

In the following graph, we can see the evolution of ecommerce sales by region. And we
can see that it has had a big impact, especially in Asia Pacific, North America and

Europe.
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Figure 1 B2C E-commerce turnover by region 1

Ecommerce has had such an impact in our society that in 2012, in Europe, around
2,000,000 jobs were related to ecommerce, directly or indirectly.’

However, we are interested in a more specific part of ecommerce, online retail, or
online shopping. As it is part of ecommerce, it has also been growing. Instead of going
through how much it has grown in the last decade, it is important to see where it stands

in the present.

It has taken time for people to get used to online shopping, but now a days you can buy
anything through the internet, from clothes, shoes, electronic devices, and even
groceries. Online retailing has become the fastest growing retail market in Europe °. In
2013 the average amount a person in Europe would spent online was 635€, and 966€ in
the US. The forecast for 2014 is that these figures are going to grow 18%, and 14.4%

respectively.
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Mobile technologies have also had an impact in this sector. Users are using more and
more their mobile devices to shop online, or just to browse through the stores. As we
can see in the 2013 statistics show that 45% of retail websites visits, were made through
a mobile device. The percentage of sales made with a mobile device is still quite small,
8% of all online sales in Europe, and 13.4% in the US. But, as we have seen, these
numbers will keep on growing, specially due to the fact that our dependency on mobile
devices is also growing in an extremely fast way, it is estimated that the number of cell
phones will exceed world population in the coming years.

All of these facts have had, of course, a repercussion in the number of sales in the brick
and mortar stores (physical stores). This is evident in recent statistical reports, where
according to ShopperTrak,, in the US, during this last holiday shopping season, physical
stores received almost half of the foot traffic they had experienced three years ago.
Brick and mortar shops are still growing, but they are growing less each year.

3 0% I o I 7T
Peland
0.5 | N 7
Germany
0 | s T
Span
Os | [ T
ity
osx A [ T

France

2o SIS T
A% S

et Beitain
8 =
2+ [ e T
Sweden
| som—
05% | s IR E 22

Netherlands

Les [ S T

furope

3 I E= T

us.

Figure 4 Growth of brick and mortar vs. growth of online retail *



We can see how we, as users, are getting comfortable, we want access to all the
information, always, within one click. That is one of the reasons online shopping is so
successful, users have all the information of the product from different sources. Cisco’s
"Catch and Keep Digital Shoppers" study, found that the main sources that influence a
user when buying are the online ratings and reviews, followed by the advice of friends
and family. They even prefer these ratings more than the advice from store employees

But physical stores are still selling products, and users still enjoy going shopping. But
users are getting more demanding, they want to access digital content in the store, and
they want faster and easier ways to find products and pay for them. This is why brick
and mortar shops are in the process of evolving, so they can meet the users expectations
of online shopping in the physical store.

This is where this project comes in. Try to improve the user’s shopping experience in a
physical store, by recommending personalized items based on the users information,
and showing them their friends' ratings along with global ratings, on the item they are
trying on.

Rafael Pous, CTO of the company Keonn, proposed this project to me. They have
developed a smart fitting room, AdvanFitting. In this dressing room, the user can see
standard recommendations on a touch screen based on the items they have taken with
them. The idea for the project is to make this personal recommendation based on the
user’s preferences of clothes and sizes. To do this, the idea is to have an Android
application, and an NFC tag in each fitting room.

1.2 Project Goals

a) Project Goals

In this project the main goal is to develop an Android application that can save the
user’s personal preferences and clothes sizes, and make it accessible to the companies’
software. With this information, the user will be able to receive personalized
recommendations when entering the AdvanFitting fitting room.

Besides this, there are two more project goals: to add a social connection to the
application, where the user can share information through social media, and interact
with his friends and family; and develop another Android application to write NFC tags,
so they contain the information of the store and fitting room where they are located.

b) Personal Goals

My personal goals for this project are:

 Learn how to develop an Android application: as I mentioned earlier, my
reasons to choose this project was to develop an Android application. Therefore,
my main personal goal is to learn how to program an Android application from
scratch, having started with very little knowledge of how to do it.



 Learn how to develop a Web Server: to develop such an application also
involves the development of a web server and a database. As I have never
developed a web server, one of my goals is also learn how to build a server from
scratch.

» Learn how to plan a project, how to organize and schedule the tasks within the
given time.

» Practice the English language in a technical and more serious context.

1.3 Requirements

a) Functional Requirements

Main Android Application

» Session login: the user must be able to login in order to use the app.

* Social media integration: the application must have at least one social media
integration.

» See friends’ history: the user must be able to see the activity history of friends
who also use the application. And he can also vote in favor or against each
history item.

» See user’s history items rating: the user must be able to see the assessment for
each of the items he has tried on. He can see his friends’ assessment for the item,
as well as the global assessment for it.

» Preference questionnaire: the user must be able to answer a questionnaire where
he can indicate his personal preferences in clothes. He must also be able to
change his preferences whenever he wants.

» Sizes form: the user must be able to fill a form indicating his different clothes
sizes. He must also be able to update his sizes whenever he wants.

» The application must open to a specific section when the phone taps one of our
NFC tags.

» The user must be able to see the personalized recommendations on the touch
screen in the fitting room.

« If the user doesn’t have the application installed, when tapping the NFC tag, the
Play Store should open with the application’s download page.

NFC Android Application

» The tag must contain the information of the dressing room and store where it
will be placed.

Database:

» Save the all the users information, personal, sizes and preferences.

» Save the history of a fitting room: based on the NFC tags in each fitting room,
the database should contain a table indicating all the users that have accessed
that fitting room, and automatically add the items the user has taken in with him.



b) Non Functional Requirements

Simplicity: the design of both Android applications must be simple, user
friendly and intuitive.

PostgreSQL: the database should use the open source object-relational database
system PostgreSQL.

Open Source Software: the system must use, to the extent that it is possible,
open source software.

Speed: due to the fact that the user must get the information as soon as possible,
the application must display such information very fast.

Confidentiality: the user’s personal information will not be made public, or sold
to a third company.

Safety: the application won’t compromise the user’s hardware or software.
Security: a user will only be able to see his own preferences and sizes, he won’t
be able to see that information about his friends.

1.4 Project Planning

The project started in July of 2013, and ended in June of 2014. It comprises around 550
hours to develop.

The project phases are divided in the following way:

First phase: this consists of planning and analyzing the project. It will take
around 25 - 35 hours to be conducted.
Second phase: this consists on the design and implementation of the database. It
will take around 24 - 32 hours to be conducted.
Third phase: this consists mainly on the development of the server. Besides the
development of the server, It also includes:
o The process of getting documentation about servers and the difference
between them, and finally choose one of them to implement.
o The process of getting documentation about how to implement the
chosen server.
o The process of getting documentation of how to integrate the social
media chosen.
It will take around 256 - 296 hours to be conducted.
Fourth phase: this consists on the development of the NFC Android
application. Again, this includes the process of documentation about Android
and how to develop an application. It will take around 120 - 136 hours to be
conducted.
Fifth phase: this consists on the development of the main Android application.
In this case, this phase includes as well the process of documentation about how
to integrate the chosen social media. It will take around 176 - 216 hours to be
conducted.
Final phase: this consists in the realization of the project documentation. It will
take around 64 - 96 hours to be conducted.



a) Gantt Diagram
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Figure 5 Project’s Gantt Diagram created using Smartsheet

1.5 Technologies

As mentioned before, for the database I had to use the open source object-relational
database system PostgreSQL.

a) Server Side

For the server, I decided to do it in Java, it is the language I am most comfortable in,
and since the applications where going to be also in Java, this would make me grow my
expertise in the language.

In the server side in Java we have Servlet API, which is an API for processing requests
and responses. They can be used to communicate over any client-server protocol, but
their are mainly used over the HTTP protocol. Their main role is to analyze the
incoming requests and decide on which actions need to be performed.

To run a servlet, a servlet container must be used, which is the component of a web
server that interacts with the servlets. They are in charge of managing the servlet’s life
cycle. For this project I decided to use Apache Tomcat as a web server and servlet
container. The reason to why I chose it is mainly its popularity, as it is one of the mostly
used Java web servers (with a market share of over60% °), and there is plenty of
documentation about it. Another reason is because the IDE, which I was using, Eclipse,



has a plugin that integrates Tomcat. Thanks to this plugin, I can save a lot of time when
developing the server, because I can deploy, restart and test my servlet within Eclipse.

b) Web Services

I want to build a server that can communicate between different applications on
different platforms. So that is why I am building a Web Service. As described by the
World Wide Web Consortium (W3C), web services provide a standard means of
interoperating between software applications running on a variety of platforms and
frameworks. A web service implements a service and exposes it for the purpose of
machine-to-machine interaction via HTTP(S). The format of the data transferred is more
flexible, it can be XML, JSON or text.

There are two architectural approaches:

+ Big Web Services: they use XML messages that follow the Simple Object
Access Protocol (SOAP) standard. SOAP is a protocol specification for
exchanging structured information. It is focused on accessing named operations,
each implement some business logic through different interfaces. The main
advantages of SOAP are:

o Besides SSL, SOAP also supports web service security, which specify
how integrity and confidentiality can be enforced on messages.

o SOAP is ACID compliant (Atomicity, Consistency, Isolation and
Durability), it supports atomic transactions. Internet applications don’t
usually need this level of transactional reliability, but some enterprise
applications may need them.

o SOAP has successful/retry logic built in for messages, and provides end-
to-end reliability even through SOAP intermediaries.

« RESTful Web Services: REST (Representational state transfer) is a software
architectural style. Instead of the entire standard that SOAP uses, in REST the
standard web infrastructure with URIs and HTTP is sufficient. It uses the URIs
to identify objects, and it implements CRUD (Create, Retrieve, Update, Delete)
operations using HTTP POST, GET, PUT, DELETE. The main advantages of
REST are:

o Asituses HTTP standard, it is much simpler to develop.

o It allows different data formats.

o It has a better performance and scalability.

With these comparatives, and knowing the requirements for the applications, I decided
to build a RESTful Web Service. If I were to build an application that needed much
more security, for example one for a bank, I would definitely use SOAP, but in this case
it is not necessary and would create unnecessary overhead.

c) Java RESTful Web Services

To implement a RESTful web service in Java, I decided to use the library Jersey. Jersey
RESTful Web Services framework is an open source, production quality framework
for developing RESTful Web Services in Java, that provides support for JAX-RS APIs
and serves as a JAX-RS (Java Specification Request (JSR) 311 & JSR 339) reference
Implementation. It simplifies the development of this type of web services, and their



clients in Java. An advantage for using JAX-RS is that it supports an automatic mapping
from JAXB annotated class to XML and JSON.

On the server side, Jersey provides a servlet implementation, which scans predefined
classes to identify RESTful resources. This servlet analyzes the incoming HTTP request
and selects the correct class and method to respond to this request. This selection is
based on annotations in the class and methods.

The main annotations used are:

« @PATH(“/a path”): it sets the path to the base URL + /a path.

* @POST: it indicates that the method that follows will answer to an HTTP
POST request. Post is used to create or update an existing resource.

*  @GET: it indicates that the method that follows will answer to an HTTP GET
request. It is used to read a resource without changing it.

 @PUT: it indicates that the method that follows will answer to an HTTP PUT
request. It is used to create a new resource. It must be idempotent.

« @DELETE: it indicates that the method that follows will answer to an HTTP
DELETE request. It is used to delete a resource. It must be also idempotent.

*  @Produces(MediaType.[media type]): it indicates the MIME type delivered by
a GET method. It can be, for example “text/plain”, “application/xml” or
"application/json.

*  @Consumes([media type]): it indicates which MIME type is consumed by this
method.

d) Integrating Facebook

I decided to integrate the application with Facebook, the popular social media. There
were two main reasons for this decision: it is the most used social media, and I can
obtain the user’s personal information (like gender, age, city, etc.), without the user
having to fill up a form.

Although it is the main application the one that will have Facebook integrated, I thought
it would be slower to pass all the user details from the application to the server. Instead,
the server may get all of the user’s personal information with the access token obtained
in the application. This way, the communication will be faster.

So, to integrate Facebook in the web service, I decided to use an external library
restFB, because Facebook doesn’t have a Java SDK. RestFB is a simple and flexible
Facebook Graph API and Old REST API client written in Java. It is an open source
software.

e) Integrating Facebook on Android

Even though there is a Facebook SDK for Android, when trying to implement it, I found
it too complicated to use, especially for the simple operations I needed to use. So I
researched other possible libraries which I could use, and found android-simple-
facebook, a simple Facebook SDK for Android. This library wraps the original
Facebook SDK, and does the simple operations, like login, in a less complicated way.



One of the reasons I chose this library, is because it remains up to date with the original
Facebook SDK releases. Since it is not ideal to depend on a third party library, at least
use one that hasn’t been forgotten, and updates frequently. The other reason I chose this
library is because the documentation is very good, and easy to understand.

f) Android XML

In the server side, for XML marshalling and unmarshalling we have JAXB. And
although, it is possible to use it in Android, it is a very heavy library that would be
added to the application. So, instead of this one I decided to use the library Simple.
Simple is a high performance XML serialization and configuration framework for Java.
Ideal for Android because it is much more light weighted than JAXB.

g) Android Sliding Menu

Many of the Google Android applications follow the Sliding Menu design, for example
Google+, YouTube, or Google Maps. In this design you access the menu by sliding to
the right, or clicking in the top left corner. I decided to add this design pattern in the
main Android application.

To do so, Android has a the concept Navigation Drawer to implement this. But when |
started trying it out, and learning how to use it, it didn’t quite do what I wanted. So I
resorted to another library, jfeinstein10 SlidingMenu. SlidingMenu is an Open Source
Android library that allows to easily create applications with sliding menus.

In order to use this library, I need also the API ActionBarSherlock. ActionBarSherlock
is an extension of the support library designed to facilitate the use of the action bar
design pattern across all versions of Android with a single API. This API will
automatically use the native action bar when appropriate or will automatically wrap a
custom implementation around your layouts. And because of it, it is possible to develop
an application with an action bar for every version of Android from 2.x and up.

h) Android HTTP Client

In order to handle requests to the server, the responds, etc., I decided to use the API
org.apache.http.client, which is for client-side HTTP communication and entry point
to the HttpClient module.

With this I can execute HTTP requests while handling connection management.



1.6 System Architecture

After seeing the tools and technology used for the project, we can get the general
architecture of the system.

Store Admini

AdvanMe
Android
Application

WriteNFC
Android

Application

1 d
[ RESTFul Web Service ]

Figure 6 Diagram made with Gliffy

1.7 Dissertation Structure

The first chapter, as seen, is an introduction to the project, analyzing the motivation,
goals and requirements, and also, planning the project tasks accordingly. During this
introduction it has been stated that there are three items to develop, and this will give
the structure of the dissertation.

Therefore, the second chapter is dedicated to the process involved in developing a
server. There is an explanation of the chosen technologies, and why they were chosen,
and a view of the final result. This chapter also includes the design description of the
database.

The third chapter looks into the process of developing the NFC Android application. It
views the final result, and details the implementation of it.

In the fourth chapter the same methodology is followed, but this time with the main
Android application. This application included more work, and many more technologies
involved, so it goes into much more detail compared to the previous chapter.

Finally the last chapter is the conclusion I arrived when finishing the project. It contains
my personal analysis of the problems faced during the development of the project, and
how I overcame them. And it also includes what is missing of the project, or how can it
be expand.
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2 SERVER DEVELOPMENT
2.1 Database

Used by :
nfc
nfc items
nfc user_history . items
“~ tag_id “~ user_id o~ item_id
fitting_room 17 item_id ‘ likes
X X user_clothes
store likes unlikes
address unlikes “~ user_id
city casual_clothes
country ¥ formal_clothes
sizes
users
users_tags . friends
-1ag v =~ user_id -
O user_id ‘ acces_token ~id
© tag_id ‘ user_name ) users_id
time_added user_gender O fb_friendid *
user_location
user_birthday
+0 facebook_id .
Generated using DbSchema

Figure 7 Database Relation Diagram

As you can see in the relational diagram, there are six tables:

« users: each user has two unique identifiers, one is our own personal id, which
auto increments with each user; and the other one is the user’s Facebook id. The
access token also needs to be saved in order to access the user’s Facebook
information from the server. The rest of the columns are personal information,
name, gender, location and birthday.

« friends: each user has a number of friends. In this table the users id is saved, and
each one of his friends Facebook id.

e user history: in this table all of the users history is saved. There are two
primary keys, the user id, and the item id, this is done because in the application
each item is not displayed more than once. There also are two more integer
fields, likes and unlikes. As their name say, they indicate the number of likes
and unlikes the item has had.

« user_clothes: in this table there are the three preferences of the user: his
preferences for casual clothes, for formal clothes, and his sizes. Each of these
fields is a JSON string with the following structure:

"{"shoes_formal":"shoes", | "{"set_casual”:"suit", "{"set_size":"40 - M",
"set_formal":"suit", "shoes_casual":"flipflop", | "shoes_size":"38",
"bottom_formal"”:"shorts", | "bottom_casual"”:"jeans", "bottom_size":"44 - L",
"top_formal":"jersey"}" "top_casual":"tshirt"}" "top_size":"40 - M"}"

11



« items: this table stores all the items the users have tried on, and the global rating
for each item.

« nfc: in this table all of the NFC tags are saved, and their corresponding
information, address, city and country, and fitting room of the store they are in.

« users_tags: in this table the history of the fitting rooms are saved, by saving the
user’s id each time they tap the NFC tag in the fitting room. This can be very
useful to study the customers behavior, it allows to know which fitting rooms
are most used, and by what type of users.

2.2 Class Diagram

Below there is the class diagram for the web service implementation. There are 12
classes, and although at first sight it might seem a little bit confusing, almost all the
relationships are dependency (dotted line), or direction (has a), there is only one
implementation (the interface).

<<Java Interface>>
3 PostgreSQLJDBC_Interface

© connectWithDBY():void

o insertUser(User)int
 getAllUsers()List<User>

© addFriends(int String List<String>):int
o getFriendsIDs(int) List<String>

© getFriendsHistory(int) List<FriendsHistory>
© getHistory(int) List<UserHistoryltem>
© addUserHistory(intintintint):int

© updateUserHistory(intintint)int

o additem(intintint):int

© gettem(int):UserHistoryltem

© updateltem(intint)int

© getUser(String):User

© getUserBy_folD(String):User

© updateUserAccesToken(String,String) void
© addClothes(int String,String,String int
© updateClothes(int String,String):int

© updateSizes(int String}:int

© getCasualClothes(int):String
 getFormalClothes(int):String

o userHasClothes(int):Boolean

© loadUser(int):User

© getUserld(String)int

© userExists(int):Boolean

© insertTag(NFC_Tag)int

o loadTag(NFC_Tag)NFC_Tag

o loadTag(int}NFC_Tag

© getAllTags()List<NFC_Tag>

© tagExists(NFC_Tag):Boolean

© tagExists(int):Boolean

© addUserTag(intint)int

<<Java Class>>
©ONFC_Tag
o id:int

o store: String

o address: String
o fiting_room: int

o city: String
o country: String
A
i ~connection
<<Java Class>>
(©PostgreSQLJDBC | 0.1

4 connection: Connection f==+++-.....
& statement: Statement

~connection
0.1 0.1 {
onnection ~connection
~cpfinection
<<Java Class>>
GUSel’OpemﬂOnSResoume

4 urilnfo: Urilnfo
4 request: Request
aid: String

o updateUser():String

& UserOperationsResource(Urilnfo Request String)

<<Java Class>>
©Usersop

<<Java Class>>
(ONFCResource

4 urilnfo: Urilnfo
4 request: Request
% URL: String

&' NFCResource()

© getAllTags()List<NFC_Tag>

© putTodo(String):Response

@ putAndGetResponse(NFC_Tag):Response
& XMLParser(String}:NFC_Tag

© putUserTag(String)Response

@ XMLParserAntenna(int):void

<<Java Class>>
©User

DN

<<Java Class>>
(OFacebook_Handler

4 urilnfo: Urilnfo
4 request Request

& UsersOperationsResource()
© updateFriendsList(}List<User>
© getTodo(String):UserOperationsResource

4 my_acces_token: String

4 fb_id: String

4 facebookClient: FacebookClient

afb_user. User

4 format: SimpleDateFormat
o acces_token: String

o user_id: int

o facebook_id: String

o name: String -
o gender. String
| o location: String
o birthday: Date
R
~db_user <<Java Class>>
(®UsersResource

4 urilnfo: Urilnfo
4 request Request

UsersResource()

@ updateltem(int,int)int

0 getAllUsersBrowser() List<User>
© getAllUsers() List<User>
0 updateltemHistory(String):Response

© getTodo(String)-UserResource
i

<<Java Class>>
(UserResource

4 urilnfo: Urilnfo
4 request: Request
4id: String

& UserResource(Urilnfo,Request String)

& Facebook_Handler()

© constructUser(User):User
o constructUserComplete(User)void
© getFriends()List<String>

© getFriendsHistory() List<FriendsHistory>
© getHistory() List<UserHistoryltem>

© saveUsersClothes(String):Response

© saveUsersSizes(String)Response

© putTodo(String):Response

v
<<Java Class>> ap Jser):Response
(©FriendsHistory @ XMLParser(String).User
o friend_fb_id: String
o item_id: int

<<Java Class>>
"3 @ UserHistoryltem
o likes: int

o unlikes: int

o item:int

o total_likes: int

o total_unlikes: int

Figure 8 Class Diagram made with the Eclipse Plugin ObjectAid UML Diagram
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2.3 Functionalities and Sequence Diagrams

In this section the different classes of the implementation are listed, and each of their
functionalities. To do so, I have divided it by packages.

As for the sequence diagrams, I have only implemented those with most importance in
the project scope.

a) Objects

In this package there are the Plain Old Java Objects (POJO). These objects are used to
save do transactions with the database, for example to save all the user’s information
and do something with it.

Each of these classes has the JAXB annotation “@XmlRootElement”. This annotation
defines the root element for an XML tree, which is the topmost, most inclusive element
in the XML string. This is used to marshal an object to XML, or to unmarshal XML
content into a Java object

I. User

This class represents the users table in the database. An instance of this class represents
a row of the table. And each column represents an attribute of the class:

» String acces_token.

e intuser id.

» String facebook id.

* String name.

» String gender.

» String location.

» Date birthday.

And for methods, there is the constructor, and the corresponding getters and setters for
each attribute.

II. NFC Tag

This class represents the nfc table in the database. An instance of this class represents a
row of the table. And each column represents an attribute of the class:

e intid.

» String store.

» String address.

+ int fitting room.

« String city.

+ String country.

And for the methods, again there is the constructor, and the corresponding getters and
setters for each attribute.

III.  User History Item

This class doesn’t quite represent the user history table, it represents each item from the
items table, and it can also represent each history item from the user history table
without the user id. For this last one, the user’s id isn’t necessary to access his history
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items, so there is only need to instantiate the corresponding item. Therefor the attributes
of the class are:

+ int likes: represents the total likes of an item, or the total likes for this item in the
user’s history.

« int unlikes: represents the total unlikes of an item, or the total unlikes for this
item in the user’s history

« int item: the item id, this is the same in both cases.

« int total likes: null or zero when representing an item, and the total likes the
item has in the database in the second case. This is used to show the rating of the
item without having to make to calls to the server.

* int total unlikes: null or zero when representing an item, and the total unlikes
the item has in the database in the second case. This is used to show the rating of
the item without having to make to calls to the server.

And, once again the methods are the constructor, and the corresponding getter and
setters for each attribute.

IV.  Friends History

This class is only used to save each of the friend’s history items. It is also related to
user_history table. There are only two attributes in this class:

» String friend fb id.

e intitem_id.

As for methods, once again there only is the constructors, and the corresponding getters
and setters of both attributes.

b) Facebook

In this package there is only one class, FacebookHandler. This is the class that is in
charge of obtaining the user’s information from Facebook. It does it with the access
token that the application sends to the server.

To obtain the Facebook user the following lines of code must be done:

facebookClient = new DefaultFacebookClient(my_acces_token);
User fb_user = facebookClient.fetchObject("me", User.class);

The user here doesn’t refer to our User class, but to the User class in Facebook. Once
the user has been obtained, the access to his Facebook information is available, like
name, location etc.

String name = fb_user.getFirstName() + " " + fb_user.getLastName();
String location = fb_user.getLocation().getName();
String gender = fb_user.getGender());
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And finally, also with this class it is possible to obtain all Facebook friends of the user.
It obtains the list of all friends, and then it iterates through it to obtain the Facebook id
of each friend, this is the only important field because it is the field saved in the
database. With the Facebook id it will be possible to see which friends have the
application already.

c) Database

In order to access the database from the server I implemented a class PostgreSQLJDBC
that implements the interface PostgreSOLJDBC Interface. In this class there are
numerous methods to access the database in different ways. In each one there is a
statement, or a prepared statement, to either obtain, save or delete information from the
database.

The methods of this class use the objects class, either as a parameter, or as a return
value.

The access to the database can be divided in five ways, depending on the table they
access:

« Users

* NFC tags

» User’s clothes

» User’s history

+ Items

*  Or the relationship between users and tags.

For the methods to access the database I used mainly statements, except in some cases
where the user input was going to be saved in the database. In these cases, to avoid SQL
injections, I used prepared statements.

d) Structure

This is the core of the web service, here there are all the classes that contains the
RESTful resources. The servlet receives the HTTP requests, and decides which class
has to handle the request.

There are five resources.

I. NFC Resource
This class is used for the operation regarding the NFC tags.
The path for the whole class is "/AdvanME Server/user/nfc".
There are three request methods, and two XML parser methods, one of which I won't go
into detail because it is a simple parser.

¢ Get all tags in the database: This isn’t used by the application, but any
administrator through a browser can access it. It gets all the existent tags in the
database and returns them in either XML or JSON (If the method is accessed
through a browser it will return XML).
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@GET

@Produces({MediaType.APPLICATION_XML, MediaType.APPLICATION_JSON})
public List<NFC_Tag> getAllTags();

X/
A X4

Add a new tag to the database: It receives an XML string, which is parsed to
an NFC Tag object, and then added to the database if the tag isn’t there already.
It returns the status code 200 if the transaction was successful, and the
corresponding id for the tag, and 202 otherwise.

The path to access this method is: "/AdvanME Server/user/nfc/addTag" .

@Path("/addTag")

@PUT

@Consumes (MediaType.APPLICATION_XML)

public Response putTodo(String tag) throws ParserConfigurationException,
SAXException, IOException{

int id = connection.insertTag(tag); // connection is an instance of

// PostgreSQLIDBC
response =
Response.status(200).entity(String.valueOf(id)).type("text/plain™).build();

return response

Sequence diagram in Annexes — Figure 9 (page 61).

X/
L X4

X/
L X4

Add a new relationship user - NFC tag: This method is called when the user
taps on the NFC tag in the fitting room. It saves in the database table user tags
the user id in that fitting room, and the tag’s id.

If the transaction with the database was successful, it calls the method
XMLParserAntenna.

It returns 202 if the transaction was unsuccessful, and 200 otherwise.

The path to access this method is: "/AdvanME Server/user/nfc/addUserTag".

Sequence diagram in Annexes — Figurel 0 (page 61)

XML Parser Antenna: This method should get the XML generated from the
corresponding RFID antenna in the fitting room, and save the items that are
inside the fitting room, in the users history. But, since it was not possible to do
test with an RFID antenna, it simulates it. It gets an XML from a URL (similar
to one generated from an antenna), parses it and adds the items found to the
user_history table.
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II.  Users Operations Resources

This resource class is only used to call the UserOperationResource class with the
following method:

@Path("{user}")
public UserOperationsResource getTodo(@PathParam("user") String id){
return new UserOperationsResource(uriInfo, request, id);

}

The path for this resource is: "/AdvanME Server/user/friends".
The {user} path indicates the user id, i.e. to access this path is necessary:
"/AdvanME_Server/user/friends/{user id}", where user id is the actual user’s id.

III.  User Operations Resources

This resource is used to update the list of friends of a given user. The path previously
mentioned gives the user, i.e. the user id is part of the path. This method is called when
a new user is added to the database, a search for his Facebook friends who already have
the application is conducted, and when found, both relationships are added in the
database table friends (new user has friend old user, and old user has friend new user).

It returns a string confirming the number of new entries added to the database.

@GET
@Produces({MediaType.APPLICATION_XML, MediaType.APPLICATION_JSON})
public String updateUser(){
User user = connection.getUserBy_fbID(id);
Facebook_Handler fb_handler = new Facebook_Handler();
fb_handler.constructUserComplete(user);
int ¢ = connection.addFriends(user.getUserID(), user.getFacebookID(),
fb_handler.getFriends());
String exit = String.valueOf(c) + " entries have been added";
return exit;

IV. Users Resources

This resource class is used to manage all the current users in the database.
To access this resource the path is: "/AdvanME Server/user/users".

There are four resource methods:

¢ Get all users in the database: There are actually two methods that return all the
users in the database. The difference between them is the MIME type they return
the list in, one returns the list in plain text, and the other one returns it in XML
or JSON. Any administrator through any browser can access this method.

¢ Update Item: This class is used to update either the likes, or unlikes, of an item
in two tables: user history, and items. It receives three parameters, the user id,
the item id, and the action to take (0 if the likes need to be updated, or 1 if the
unlikes need to be updated).
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It first checks if the item is already is in the items table, if it is, it gets the
previous likes/unlikes of the item in the database, and adds one more like/unlike
depending on the action value; if it isn’t it adds the item with one like/unlike.
After calling the function it does a similar step but for the user history table. It
checks if the user already has the item, if it doesn’t it adds it with one like/unlike
depending on the action value; and if he already has it, it adds one more
like/unlike to the previous value in the database.

It finally returns a response with the status code 200 if both transactions were
successful, or 202 otherwise.

Sequence diagram in Annexes - Figure 11 (page 62)

< Manage a particular user: The last method calls the resource class
UserOperationsResource. The path is similar to the one seen in
UsersOperationsResources: "/AdvanME Server/user/users/{user id!". Where
user_id is the actual user’s id.

V. User Resource

As mentioned before, this resource class is used to manage a particular user. The path
also previously mentioned gives the user, the user id is part of the path. To manage the
user there are five resource methods, and two XML parser methods, which I won’t go
into detail.

¢ Get the user’s friends history: This method is the default get method of the
resource, i.e. there is no need to introduce a different path to obtain it. I’ve
decided to do this because the application uses this in the home page. It uses the
object FriendsHistory to return the XML list.

Sequence diagram in Annexes — Figure 12 (page 63)

¢ Get user’s history: This GET method returns a list of all the user’s history
items, using the object UserHistoryltem. It returns the rating the object has for
the particular user, and also the global rating it has within the application. This is
done to avoid another server call to get the global rating; it is usually faster to
make one server call with one relatively big data response, than several server
calls with small data responses.
For this method, a different path is needed to access it:
"/AdvanME_Server/user/users/{user_id}/getHistory".

Sequence diagram in Annexes - Figure 13 (page 63)

X/

+ Create or update the user’s clothes preferences: This method only updates, or
creates, the clothes fields of the database table user clothes, not the sizes field.
This method is the default post method of the resource, i.e. there is no need to
introduce a different path.

It returns the status code 200 if the transaction was completed correctly, and 202
otherwise.
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@POST
@Consumes (MediaType.APPLICATION_XML)
public Response saveUsersClothes(String information) throws SQLException{

response = Response.status(200).build();

return respons;

Sequence diagram in Annexes - Figure 14 (page 64)

X/

< Create or update the user’s size preferences: This method only updates, or
creates, the sizes field of the database table user clothes, not the other two
clothes fields.

It returns the status code 200 if the transaction was completed correctly, and 202
otherwise. The path to access this method is:
"/AdvanME_Server/user/users/{user_id}/postSizes".

Sequence diagram in Annexes - Figure 15 (page 65)

¢ Add a new user to the database, or update the access token: This method is
the most important of the resource class. It receives a User object parsed in
XML. The only fields completed of the User are the access token, and the
Facebook id. The method will check if the user is already in the database, if he
isn’t, it will add it to the database with the information obtained from the
FacebookHandler class (based on the Facebook id, and using the access token);
if the user is already in the database it will update the access token stores in the
database.
This is default, and only, put method of the class, so there is no need to change
the path to access it.

Sequence diagram in Annexes - Figure 16 (page 65)
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3. NFC APPLICATION

The NFC Android application is the one that writes in NFC tags the information
desired. This statement isn’t quite true. In order to try and save money, instead of
buying NFC tags with more memory, I decided to use the simplest ones. And instead of
writing all the information in the tag, the only information saved on the tag is its id and
the chosen MIME type. The rest of the information is saved in the database in the table

nfc.

3.1 Class Diagram

This class diagram is very simple, we only have three classes, and two relationship
between them. The Main Activity has a connection object, to handle the requests and

responses with the server; and the Connection class depends on the NFC Tag object.

<<Java Class>>
(3 Connection

com.example.nfcwriter

o httpClient: HttpClient
sSpaseURI: String

o id: String

o store: String

o address: String

o city: String

o country: String

o room: String

a°Connection(String,String, String, String, String)

@ addTag():String
> dolnBackground(Cbject[]):Object
@ getld():String

<<Java Class>>

(O NFC_Tag

com.example.nfcwriter

o id:int

o store: String

o address: String

o fitting_room: int

o country: String

o city: String

& NFC_Tag()
@°NFC_Tag(int,String,String,String,String,int)
o setld(int):void

@ getld()int

© setStore(String):void

© getStore():String

© setAddress(String):void
© getAddress():String

© setFitting_Room(int):void
@ geftFitting_Room():int

© setCity(String):void

@ getCity():String

© setCountry(String):void
@ getCountry():String

<<Java Class>>
O MainActivity

com.example.nfcwriter

~connection
0.1

o store: TextView

o address: TextView

o room: TextView

o city: TextView

o country: TextView

=*ERROR: String

=°EXISTS: String

a mWriteMode: boolean

o mNfcAdapter: NfcAdapter

o mNfcPendingintent: Pendingintent

& MainActivity()

< onCreate(Bundle):void

= enableTagWriteMode():void

= disableTagWriteMode():void

> onNewlIntent(Intent):void

= clearFields():void

@ writeTag(NdefMessage, Tag):boolean
= validateAndSubmit():boolean

Figure 17 Class Diagram made with the Eclipse Plugin ObjectAid UML Diagram
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3.2 Views

This application has a simple design, it has only one activity, and only one layout. Its
layout is activity main.xml.

This is a Linear Layout with five Edit Text, four of which are for text input and one for
numbers, and one button.

<EditText
android:id="@+id/country”
android:hint="@string/country"”
android:layout_width="fill_parent"
android:layout_height="wrap_content”
android:inputType="text|textCapCharacters" />

<EditText
android:id="@+id/room"
android:hint="@string/room"
android:layout_width="fill_parent"
android:layout_height="wrap_content”
android:inputType="number" />

<Button
android:id="@+id/button”
android:layout_width="wrap_content"
android:layout_height="wrap_content”
android:text="@string/write"/>

2 = [ 2

B NrFowriter B Nrowriter
Store name STORE NAME
Store address STORE ADDRESS
City cITY
Country Country (1)
Write tag Write tag
© o

Figure 18 Write NFC
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3.2 Functionalities and Sequence Diagram

As we only have three classes, and only one package, this chapter will be divided in the
three different classes. Each chapter will give a description of the class functionalities.
And only the most important methods will have the sequence diagram.

a) NFC Tag

This class is a Plain Old Java Objects (POJO). It is used to save all the related
information of the tag, from the table nfc in the database.
It has the two Simple XML annotations:
*  “@Root”. This annotation defines the root element for an XML tree, which is
the topmost, most inclusive element in the XML string.
*  “@Element”. This annotation defines an element for the XML tree.

These annotations are used to marshal an object to XML, or to unmarshal an XML
content into a Java object.

The attributes of this class are:
+ private int id.
» private String store.
+ private String address.
¢ private int fitting room.
¢ private String country.
« private String city.

The methods it contains are the constructor, and the corresponding getters and setters
for each attribute.

b) Connection

This is the class that sends the HTTP request to the server, and handles the response
given. It extends the Android abstract class AsyncTask. The class AsyncTask enables
proper use of the Ul thread (main thread of execution). It allows performing background
operations and publishing the results in the main thread, without having to manipulate
threads.

The reason the Connection class has to extend the AsyncTask is because Android
doesn’t allow performing network operations on its main thread. So, in this case, the
only network operation is done in the background, and when it finishes, it updates the
main thread with the results.

We have two methods in this class:

¢ Do in Background: This is the overridden method from the AsyncTask class. It
is called when the class is executed. And it simply calls the other method that
does the network connection. It returns the status code from the request to the
server.
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@Override

protected int doInBackground(Object... argd) {
return addTag();

}

*¢ Add Tag: This method, as explained before, sends the HTTP request to the
server with the tag information introduced by the user, receives the response and
gets the tag id from the response. It does the following steps:

@)
@)

It first marshals the object NFC Tag, to add it later on to the request.

It creates the request, in this case a PUT request, corresponding to the
PUT NFC resource method seen previously.

It gets the response and verifies the status code received, if it is 200, it
gets the entity from the resource, in this case it is the tag id.

And finally it returns the status code received. The main thread will act
appropriately depending on the code received.

public String addTag(){
StringWriter writer = new StringWriter();

NFC_Tag tag = new NFC_Tag(1, store, address, city, country,
Integer.parseInt(room));

Serializer serializer = new Persister();
try {

} catch (Exception el) {

}

try{

} catch (ClientProtocolException e) {

}

return statusCode;

serializer.write(tag, writer);

HttpPut putRequest = new HttpPut(baseURI + "/user/nfc/addTag");
StringEntity input = new StringEntity(writer.getBuffer().toString());
input.setContentType("application/xml");

putRequest.setEntity(input);

HttpResponse response = httpClient.execute(putRequest);
//verify the valid error code first

int statusCode = response.getStatusLine().getStatusCode();

if(statusCode == 200){
HttpEntity httpEntity = response.getEntity();
this.id = EntityUtils.toString(httpEntity);

}
else if(statusCode == 202){

}

Sequence diagram in Annexes - Figure 19 (page 66)
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c) Main Activity

An Activity is one of the components of the application that provides a screen on which
the user can interact. It is a single, focused thing that the user can do.

As it’s name indicates, this is the main activity, and is the one that is called once the
application is opened (indicated in the Android Manifest).

We have seven methods in this class, two are part of the activity cycle, and the other
five are used to write the NFC tag:

¢ On Create: This method is called when the activity is created. And follows these
steps:

o First it assigns the corresponding layout to the activity.

o Then it assigns an on click listener to the submit button of the layout.
Once the button is clicked, the function to validate the form is called.

o Ifevery field of the form is correct, it enables the tag write mode; creates
an intent to itself, and creates a dialog with a message indicating to touch
the tag to the mobile in order to write it. If the dialog is cancelled, it
disables the tag write mode.

@Override
protected void onCreate(Bundle savedInstanceState) {

setContentView(R.layout.activity _main);

((Button) findvViewById(R.id.button)).setOnClickListener(new
OnClickListener() {

@Override
public void onClick(View v) {
if(validateAndSubmit()){

mNfcPendingIntent =
PendingIntent.getActivity(MainActivity.this, o,
new Intent(MainActivity.this,
MainActivity.class).addFlags
(Intent.FLAG_ACTIVITY_SINGLE_TOP), 0);

enableTagWriteMode();

new AlertDialog.Builder(MainActivity.this)
.setTitle("Touch tag to write")
.setOnCancellListener(new
DialogInterface.OnCancellListener() {
@Override
public void onCancel(DialogInterface dialog) {
disableTagWriteMode();
}

}).create().show();

1)
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¢ Validate and Submit: This function does exactly what the name indicates, it
validates all the form’s fields, and if they are correct, it returns #rue in order to
submit the form. If one of the fields is empty, it will display an error message in
this field.
In order to get the value of the field, it initializes it based on the id given in the
layout (explained in the next chapter).

TextView store = (TextView) findViewById(R.id.store);
if(store.getText().toString() == null || store.getText().toString().equals("") ||
store.getText().toString().equals(" ")){

store.setFocusable(true);

store.setError(ERROR);

return false;

+ Enable Tag Write Mode: This method declares an intent filter for when an
NFC tag has been detected. This intent filter allows the intent object to be
delivered to this activity, when the user touches the NFC tag to the device. After
that, it calls the intent created in the on create method.

private void enableTagWriteMode() {

IntentFilter tagDetected = new
IntentFilter (NfcAdapter.ACTION_TAG_DISCOVERED);

mNfcAdapter.enableForegroundDispatch(this, mNfcPendingIntent,
mWriteTagFilters, null);

¢ Disable Tag Write Mode: This method is called when the user clicks outside
the dialog to cancel the action. I simply disabled the intent created on the on
create method.

¢ On New Intent: Because of the flag added when creating the intent in the on
create method, when calling this intent the activity is re-launched while on top
of the activity stack instead of creating a new instance of the activity, and
therefore this method is called.
It has two main functionalities, to send the information to the server through the
connection class, and if the transaction was successful, creates an NdefRecord
with the ID obtained with the response, and as MIME type the name of the main
Android application: “application/one.example.advanme”. Finally it calls the
function to write on the tag itself, and the function to clear the fields.

To call the dolnBackground method of the Connection class, the instance
created is executed.

If the writing of the tag is successful a message will appear in the screen
indicating so. And the form fields will be cleared.
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@Override
protected void onNewIntent(Intent intent) {

Tag detectedTag = intent.getParcelableExtra(NfcAdapter.EXTRA_TAG);
try {

connection.execute("").get();
} catch (InterruptedException e) {

}

NdefRecord record = NdefRecord.createMime(
getResources().getString(R.string.application_name),
(id.getBytes()));
NdefMessage message = new NdefMessage(new NdefRecord[] { record });
if (writeTag(message, detectedTag)) {
Toast.makeText(this, "Success: Wrote placeid to nfc tag",
Toast.LENGTH_LONG).show();
clearFields();

Sequence diagram in Annexes - Figure 20 (page 66)

* Write Tag: This is the actual message that writes on the NFC tag. After
checking that the tag is writable, and has enough memory, it writes the
NdefRecord created previously.

public boolean writeTag(NdefMessage message, Tag tag) {
Ndef ndef = Ndef.get(tag);

NdefFormatable format = NdefFormatable.get(tag);
if (format != null) {
try {
format.connect();
format.format(message);
return true;
} catch (IOException e) {

}

¢ Clear fields: This method only clears the forms fields, so new data can be
introduced.
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4 ADVANME APPLICATION

This is the main application of the project. With this application the user will be able to
receive a personal and social shopping experience. But the user can use the application

besides than for shopping, he can use it to see his friends’ history and comment on their
items.

4.1 Use Cases

This use case diagram shows all the possible action the user can do with the application.

«extend»
View Friends History feg----------------------- Vote Friend's Items

. «extend»
View Own History Jeg---------=-===omnommommn See Personal and Global Rating

Figure 21 Use Case Diagram made with Violet
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4.2 Class

Diagram

In the following class diagram, not all the classes of the application are represented,
because there are too many, and instead of help clarify the structure, it would only make
it more confusing.

The diagram shows the main classes and activities the application has. There are

missing the POJO classes, as well as the Android fragments and adapters.

<<Java Class>>

©CollectionDemoActivity
com example tutorial

& mViewPager: ViewPager

& mDemoC gerAdapter: DemoC gerAdap!

& CollectionDemoActivity()
© onCreate(Bundle)void

© onCreateOptionshienu(Menu):boolean

<<Java Class>>
©LoginActivity

comexampe facebook

<<Java Class>>
©ConnectionHandler

comexample.connaction

© onOptionsltemSelected(Menultem):oolean <.

S TAG: String

 mSimpleFacebook: SimpleFacebook
= butionLoginLogout: Bution

= back: String

= mOnLoginListener: OnLoginListener

= mOnLogoutLstener: OnLogoutListener

& user: User

v
<<Java Class>>
(©ResponsiveUlActivity
com exampl.advanme

& LoginActivity()

© onCreate(Bundle)void

@ updateView()void

@ loginExample()void

@ logoutExample()void

© onResume()void

© onActivityResul(intintntent)void
@isFirsiTime()boolean

@ toast(Sting)void

<<lava Class>>
(©®OptionMenuFragment

com.example.advanma

“1 dffragments: String[]
4 savedinstanceState: Bundle

& OptionMenuFragment()
© onCreateView(Layoutinfater,

© onActvityCreated(Bundle)void
© onListitemClick(ListView,View int ong) void
& switchFragment(Fragment)void

o DEFAULT_CASUAL: String

& Questionnaire)

© onCreate(Bundle)void

@ createAlerDialogEror(String,String) void
© onCreateOptionshenu(Menu)boolean

© onOptionstemSelected(Menultem)boolean

<<Java Class>>
(©CasualActivity

com.example settings

4 top: RadioGroup

4 set: RadioGroup

4 bottom: RadioGroup

4 shoes: RadioGroup

& DEFAULT_TOP: String

o DEFAULT_BOTTOM: String
DEFAULT_SET: String

o DEFAULT_SHOES: String

o CasualActivity()

© onCreate(Bundie}void
© saveForm()String
& wiiteJSON(Sting,String String,String):JSONObject

& hitpClient: HttpClient %{NFC TAG2: String L
4 baseURI: Sting S/ TAG: Stin
 context: Context 5/ CONNECTION ERROR: String
a users:ListeFriendsHistory> = mContent Fragment
» history_items: List<UserHistorylem> o mSimpleFacebook: SimpleFacebook
F = a m'Pv;gre‘ss ProgressDialog
<<Java Class>> ighf: Boolean
o setUser(User)void ~conngef
(©FormalActivity " zddu;e‘mmt) o properties: Properties
o sattngs X [XE; istener: O istener
= top: RadioGroup 4 = ...
» botiom: RadioGrou @ addUserTag(String,String)int @ ResponsiveUlActivity()
1 RadioGr D 0 getFriendsHistory(String):int © onCreate(Bundle)void
OCECIEED © postClothes(String,String,Sting)int 6 onCreateOptionsMenu(Menu):boolean
raossiRadiosionp o gelUserHistory(Stinglint © onOptionsitemSelected(Menultem)-boolean
° DEE:ﬁt;;gPﬁm“iu  dolnBackground|(String[)nteger © onSavelnstanceState(Bundle)void
- g @ switchContent(Fragment)void
R T aimtl’avsevlsmng}L|s(<Fnenlds‘H|smry> e
3 a
EIDEEAUCTE SHOES2S5ing) © gelFriends()List<FriendsHistory> @ hideDialog()void
& FomalActvity() oG ist<t & createAlertDialogError(Sting String)void
© onCreate(Bundie)void p
© saveFom()String ~connectiory/ 0.1 ~connbgi6n 0.1
& wite SON(Sting,Sting Sting Sting):JSONObject
K
<<lava Class>> -userProfle 0.1 4
©Questionnaire <<Java Class>>
comexample setiings SJJV’ rc';assﬂ’l’ ©Settings
N serProfile com.example settings
= editor: Editor com.example.advanme
o GENDER_MISSING_TITLE: String - profle Profle &Fsetlings()
2 GENDER_MISSING_MESSAGE: String wserProfle | elean © onCreate(Bundie)void
o DEFAULT_FORMAL: String 0Tk & selListPreferenceData(LstPreference,Sting[) void
& UserProfie()

& getinstance()UserProfile
© setProfile(Profile)void

o gerProfile()Profile -instance

J

Figure 22 Class Diagram made with the Eclipse Plugin ObjectAid UML Diagram
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4.3 Views and Layouts

Instead of going through every layout, each of the applications screen will be explained,
and naming the layouts involved in it.

a) Login Activity

This is the login/logout screen.
The button will change depending on the state of the session.

Layout:
log_in.xml

U AdvanMe U AdvanMe

U AdvanMe U AdvanMe

] Log in with Facebook

Figure 23 AdvanMe Login
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b) Sliding Menu

Friends History

My profile

Dressing Room

Log out

Figure 24 AdvanMe Sliding Menu

c) Friends History

( U Friends History

Friends recent activities

WAdvanMe Tfc tried this item on

Yay! Nay!

Figure 25 AdvanMe Friends Activity

This is the menu to navigate through the
other activities in the application.

Layouts:
list.xml and menu_list.xml.

This screen shows a list with custom items.
Each item represents a friends history item, and
it shows the friends Facebook profile picture,
their names, a picture of the clothes item, and
two buttons. The buttons are so users can vote
to like or not like the items tried on.

Layouts:

friends _history.xml for the fragment.
row_friend _element.xml for each item on the
list.
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d) My Profile

D My profile This activity welcomes the users, shows their
Facebook profile picture, and a list of the items
Anastasia Lopez Dornak they have tried on.

At the same time, each item of the list shows a
gradient bar indicating the item’s rating given by
the friends of the user, a picture of the clothes
/ item, and the total likes it has received from the
Your history applications users (not only the user’s friends).

Layouts:

user_profile.xml for the fragment.
O row_history element.xml for each item on the
list.

(This item has received 2 likes out of 6

ﬁ
Figure 26 AdvanMe My Profile

e) Dressing Room

For now, there is nothing to display here. When
opened it shows an alert dialog to choose what
type of clothes to shop for, either casual or
formal.

Layouts:

fragment dressing room.xml
Dressing Room

What do you feel like shopping

today?

FORMAL CASUAL

Figure 27 AdvanMe Dressing Room
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f) Settings

This follows the Android’s Preference
API. This displays the different settings

USER PROFILE options within the application. This
application in particular has only two

settings, change clothes preferences and
change sizes preferences.

Set Clothes Preferences

Set clothes preferences for recommendations

Selec your Sizes Preferences
All the sizes shown are the EU standard Layout:

settings.xml found in the xml folder, not in
the layout one.

Figure 28 AdvanMe Settings

I. Set Clothes Preferences

This screen will have different forms depending if the user is female or male. If the
gender is unknown in the Facebook profile, an alert dialog appears so the user can
choose a gender.

Layout:

activity questionnaire.xml for the tab host.
questionnaire_female.xml for the female form.
questionnaire_male.xml for the male form.

(E Questionnaire (E Questionnaire

> ‘ v,\/\ A
L : m BotltoTj .
Bottom J
j @0 000
1 k Set I
Set S ;
ﬂ l\’}l Shoes
Shoes

Figure 29 AdvanMe Clothes Preferences

<3
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II. Set Sizes Preferences

This screen shows a list of settings list. The entries on each list are generated depending
on the users gender.

Layout:
It doesn’t have it’s own activity, or it’s own layout, it is generated in the same
settings.xml

ﬂ Selec your Sizes Preferences
Pants Size Preferences

Shirt Size Preferences
Please choose your shirt size

32-XS

Pants Size Preferences
Please choose your pants size

34-8

Suit Size Preferences 36-S
Please choose your suit size

38-S
Shoes Size Preferences
Please choose your shoes size 40 -M

42-L

44-L

Figure 30 AdvanMe Sizes Preferences

g) Tutorial

These sets of tabs are shown the first time the user opens the application. They contain a
series of images to help the user understand the application.

Layouts:
activity _collection_demo.xml for the tab host.
fragment collection_object.xml for each of the tabs.

ﬂ How does it work? D How does it work?
our Profile  In the Fitting Room Settingd n the Fitting Room ~ Settings

NFC
Tap your
phone fo

begin!

U How does it work? U How does it work?

Friends History Your Profile] riends History  Your Profile  In the Fitting Roo|

In the fitting
room, look for
the NFC tag

Figure 31 AdvanMe Tutorial
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h) Error Message

This error message can appear through the
application, whenever it cannot connect to the
server. I is generated within each activity or
fragment, so it doesn’t have a layout.

Connection timeout

There are some troubles when

connecting with the server, please
try again later

CANCEL

Figure 32 AdvanMe Error

4.4 Functionalities and Sequence Diagram

In order to explain the different classes and activities this application contains, the
chapter will be divided in the different packages the source contains. At the same time,
the classes corresponding to Android custom adapters will be inside their corresponding
activity.

a) Connection

In this package there is the class used to communicate with the server, and the Plain Old
Java Objects. These POJOs are exactly the same as the ones stored in the server, and
explained in the chapter 2.4.1, so there is no need to explain again their definition.

The other class in the package is the Connection Handler. This connection handler is
similar to one in the NFC application, it sends the HTTP requests and handles the
response received. As explained earlier, Android doesn’t allow performing network
operations on its main thread. So, for this reason, the class extends the Android abstract
class AsyncTask. It executes the requests in the background, and once it finishes,
updates the main thread with the result.

The difference with the previous connection class, is that in this application we have
more than one HTTP request, so I had to decide how to implement them all. The most
obvious reason is to create a connection handler class for each one of the different
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necessary requests. But, I wasn’t convinced, so I decided to use the same connection
handler class for all of the requests.

Seeing that it is possible to pass an array of objects as parameters when the instance of
the class is executed, I decided to use this to determine which method should be called.
As explained before, when it is executed the method do In Background is called.

@Override
protected Integer doInBackground(String... argd) {

switch (Integer.valueOf(argo[0])){
case 0:
return addUser();
case 1:
return addUserTag(arge[1], arge[2]);

}

return null;

Based on the first parameter it receives, the method do In Background decides which of
the following seven methods to call:

Add User: sends an HTTP PUT request with the user object in order to save the
user in the database, or if he already exists, to update the access token.

Add User Tag: sends an HTTP PUT request with the tag id detected and the
user’s id in order to save the relationship in the table users tags.

Get Friends History: sends an HTTP GET request to obtain the user’s friends
history. It uses the method XMLParser to parse the response and obtain the list
of all of the FriendHistory objects received.

Post Clothes: sends an HTTP POST request with the casual and formal clothes
preferences in order to add these preferences in the user clothes table, or to
update it.

Get Item History: sends an HTTP GET request to obtain the user’s history
item. It uses the method XML ParserHistory to parse the response and obtain the
list of UserHistoryltem objects received. This object allows to know the rating
of the item based on the user’s friends, and also know the global rating of the
item based on all the application’s users.

Post Item History: it sends an HTTP POST with the user’s id, the item id, and
the action to take (either like the item or unlike it) in order to update the item’s
rating.

Post sizes: sends an HTTP POST request with the size preferences in order to
update, or add to the user clothes table the size preferences.

The other class methods are:

Set User: set user object to work through the session of the application.

Get Connection Handler: following the Singleton pattern, it returns the only
instance created.

XML Parser: used to unmarshal a list of FriendHistory objects.

XML Parser History: used to unmarshal a list of UserHistoryltem objects.
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b) AdvanMe

This is the main package, and where the main activities of the application are.

The following diagrams indicate the relationship between the fragments with the
activity where they belong, and the same with the adaptors.

Main Activity

I

FriendsHistory DressingRoom . OptionsMenu
Fragment Fragment MyProfile Fragment Fragment

T T
1 1
1 1
1 1
[ 1

Y Y

Friends Adapter UserHistory Adapter

Figure 33 Main Activity Diagram made with Gliffy

I. Main Activity

This is the activity that opens when the application is launched. It also has a intent filter
for when a NFC tag is discovered with the our MIME type (mentioned in the chapter
3.2.3). This is declared in the Android Manifest.

<activity
android:name="com.example.advanme.MainActivity"
android:label="@string/app_name" >
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
<intent-filter>
<action android:name="android.nfc.action.NDEF_DISCOVERED" />
<data android:mimeType="application/one.example.advanme" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>
</activity>

This class has eight methods. Most of them are normal Android code, they are:
¢ On Create Options Menu: it creates an options menu to the action bar.

¢ On Options Item Selected: is the listener for the options menu.

¢ On Save Instance State: called before the activity is placed in the background,
saving the activity state before doing so.
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X/

+ Switch Content: it replaces the current fragment for the one passed as an
argument to the method.

¢ Show Dialog: shows the progress dialog.
« Hide Dialog: hides the progress dialog.

¢ Create Alert Dialog Error: this method is used each time the activity needs to
create an Alert Dialog to display an error message.

< On Profile Request Listener: This isn’t a method per se, it is a listener used
when the user profile is retrieved from Facebook. But it has the following
methods in it:

o On Fail: if it fails to get the user’s Facebook profile, an alert dialog is
shown with an error message.

o On Exception: this does the same thing, it shows an alert dialog with the
appropriate error message.

o On Thinking: it shows the progress dialog.

o On Complete: it hides the progress dialog, and sets the profile in the User
Profile Class. After this, it executes the connection instance so it calls the
addUser method. If everything goes well, it instantiates the
corresponding fragment shown. If it fails, either because it has given a
timeout, or the server has sent a bad status code, the alert dialog will be
shown with the error message.

final OnProfileRequestListener onProfileRequestListener = new
SimpleFacebook.OnProfileRequestListener() {

@Override
public void onFail(String reason) { ... }

@Override
public void onException(Throwable throwable) { ... }

@Override
public void onThinking() { ... }

@Override

public void onComplete(Profile profile) {
hideDialog();
userProfile.setProfile(profile);

User this_user = new User(mSimpleFacebook.getAccessToken(), 1,
profile.getId(), profile.getName(), profile.getGender(),
profile.getLocation().getName().toString(),
profile.getBirthday());

connection = new ConnectionHandler(getBaseContext());
connection.setUser(this_user);
try {
int statusCode = connection.execute("0").get (50000,
TimeUnit .MILLISECONDS);

FriendsHistoryFragment one = (FriendsHistoryFragment)
mContent;
one.getReady();
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catch (TimeoutException e) {
e.printStackTrace();
createAlertDialogError("Connection timeout",
CONNECTION_ERROR);

1

¢ On Create: This method initializes the activity. To do so, it follows these steps:

o It checks if the user is logged in, if he hasn’t logged in or the session has
expired, it calls an intent to the Login Activity.

o Once confirmed the user is logged in, it gets the user profile. To get the
user profile, the properties of the user to retrieve must be defined (name,
birthday, gender, etc.); and a the Profile Request Listener created
previously.

o It gets the intent from which it has been called, if this intent is from the
NFC discovered intent with the MIME type specified, it executes the
connection instance so it calls the addUserTag method. And it replaces
the current fragment, with the Dressing Room Fragment.

o It continues to set the sliding menu, and sets it as the behind view using
the Options Menu Fragment. And then it customizes this sliding menu.

o And, it instantiates the Friends History Fragment, and displays it. This
fragment is the home screen.

@Override
public void onCreate(Bundle savedInstanceState) {

if (mSimpleFacebook == null | userProfile == null |
ImSimpleFacebook.isLogin()) {
Intent intent = new Intent(this, LoginActivity.class);
startActivity(intent);

mSimpleFacebook.getProfile(properties, onProfileRequestListener);

Intent intent = getIntent();
if (intent.getType() != null && intent.getType().equals(NFC_TAG2)) {

String m = new String(msg.getRecords()[0].getPayload(), "UTF-8");
connection = new ConnectionHandler(this);
connection.execute("1", userProfile.gerProfile().getId(), m).get();

mContent = Fragment.instantiate(this,
"com.example.advanme.DressingRoomFragment");

getSupportFragmentManager().beginTransaction().replace(R.id.content_frame,
mContent).commit();

}

setBehindContentView(R.layout.menu_frame);
getSlidingMenu().setSlidingEnabled(true);
getSlidingMenu().setTouchModeAbove(SlidingMenu.TOUCHMODE_FULLSCREEN);
getSupportActionBar().setDisplayHomeAsUpEnabled(true);
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mContent = Fragment.instantiate(this,

"com.example.advanme.FriendsHistoryFragment");

getSupportFragmentManager().beginTransaction().replace(R.id.content_frame,
mContent).commit();

getSupportFragmentManager().beginTransaction().replace(R.id.menu_frame, new
OptionMenuFragment()).commit();

SlidingMenu sm = getSlidingMenu();
sm.setBehindOffsetRes(R.dimen.slidingmenu_offset);
sm.setShadowWidthRes(R.dimen.shadow_width);
sm.setBackgroundColor(getResources().getColor(R.color.holo_dark));

The sequence diagram can be found in Annexes - Figure 34 (page 67)

II.  User Profile

This is a Java class that implements the Singleton pattern, saving the user’s profile. This
way, the call to get the profile from Facebook has to be only called once, in the Main
Activity. The rest of the classes in the application use this instance to access the profile.

III. Options Menu Fragment

This fragment contains the options of the sliding menu, and therefor the access to the
different views of the application. It creates the sliding menu and handles the click
events on the menu appropriately. It extends the Android object ListFragment. This
type of fragment has a ListView object that contains an array, and displays the items
contained in this list.

The fragment’s activity is the Main Activity.

This fragment contains four methods, three of them are from its lifecycle:

¢ On Create View: This method creates and returns the view hierarchy associated
with the fragment. In this case it is the /ist layout.

¢ On Activity Created: This method is called when its activity (Main Activity)
has completed its own On Create method.

It gets the array of names for the different views from the array resource. With
this array, the appropriate layout to use when instantiating views, and the
appropriate id of the TextView to be populated, it creates an ArrayAdapter and
associates the created adapter with the list.

@Override
public void onActivityCreated(Bundle savedInstanceState) {
super.onActivityCreated(savedInstanceState);
this.savedInstanceState = savedInstanceState;
String[] fragments = getResources().getStringArray(R.array.fragment_names);
ArrayAdapter<String> fragmentAdapter = new ArrayAdapter<String>(
getActivity(), R.layout.menu_list,
android.R.id.textl, fragments);
setListAdapter(fragmentAdapter);
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¢ On List Item Click: This is the listener that handles the click events on the list.
Based on the position where the click was made, it will get the appropriate
fragment associated with that position, and then replace the current fragment
with it. Except it the position click is the last one, in this case it creates and calls
an intent to the LoginActivity.

@Override
public void onListItemClick(ListView listView, View view, int position, long id) {

if (position == 3 && session.isOpened()) {
Intent intent = new Intent(getActivity(), LoginActivity.class);
intent.putExtra("back", "logOut");
startActivity(intent);
} else {
Fragment newContent = null;
newContent = Fragment.instantiate(getActivity(),
fragments_activity[position]);
if (newContent != null)
switchFragment (newContent);

¢ Switch Fragment: This method, called when a click event has been made and
processed, calls the Main Activity method switchContent, which will proceed to
replace the current fragment with the one desired.

IV.  Friends Adapter

This class extends the Android BaseAdapter. An adapter is a bridge between the view
and the underlying data from it. The adapter is the one responsible to handle the data
and view of each item in a set, this set could be for example a list.

In this case, this adapter uses the layout row friend element to display each of his
friend’s history items.

As for methods, it contains the public methods of the adapter (getCount, getltem,
getltemld and getView), and another one. The most important ones are described below.

¢ Get View: This method returns the view that displays the appropriate data at the
specified position.
To do so it follows these steps:
o Calls the method Get Friends Profile with the Facebook id in that
position.
o It sets the friend’s profile picture to the corresponding Image View.

It sets the item’s image to the corresponding Image View.

o It sets the on click listener for both buttons. When the buttons are clicked,
the connection instance is executed in order to call the postitemHistory
method. If the “yay” button is clicked, zero is passed as an argument, if it
is the button “nay” which was clicked, one is passed as an argument.

O
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@Override

public View getView(int position, View convertView, ViewGroup parent) {
String id = friends.get(position).getFriendFbId().trim();
getFriendProfile(id);

view = inflater.inflate(R.layout.row_friend_element, null);
profilePictureView.setProfileId(id);
final int item = friends.get(position).getItemId();

itemImage.setImageDrawable
(activity.getResources().getDrawable(R.drawable.dress));

final Button yay (Button) view.findViewById(R.id.yay_button);
final Button nay = (Button) view.findViewById(R.id.nay_button);

yay.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
try {
int statusCode = connection.execute("5",
userProfile.gerProfile().getId(), String.valueOf(item), "0").get (50000,
TimeUnit .MILLISECONDS);

}

1)

¢ Get Friend Profile: As the name indicates, this method gets a user Facebook
profile from the id passed as an argument. To obtain the friends profile we send
a GET request using Facebook’s Graph API. This GET returns a JSON object
with the user’s profile information. Once it obtains the profile, it sets the name
of the friend to the corresponding TextView.

private void getFriendProfile(String id){
Session session = Session.getActiveSession();
Bundle params = new Bundle();
params.putString(Facebook.TOKEN, mSimpleFacebook.getAccessToken());
params.putString("message", "graph api");
new Request(
session,
"/" o+ id,
params,
HttpMethod.GET,
new Request.Callback() {
public void onCompleted(Response response) {
GraphObject object = response.getGraphObject();
name = object.getProperty("name").toString() +
tried this item on";
textView.setText(name);

}
}

) .executeAsync();
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V. Friends History Fragment

This fragment is the home screen, i.e. is the one that will be shown if you open the
application. It belongs to the Main Activity. As it name indicates, it shows the recent
history of the users friends. Besides from viewing the friends’ item, as mentioned
before, the users can also vote each of their friends’ items.

The fragment class has only three methods:
¢ On Create View: This method creates and returns the view hierarchy associated
with the fragment. In this case it is the friends history layout.

X/

* On Start: Called when the fragment becomes visible to the user. This method
calls the remaining method Get Ready.

X/

* Get Ready: In this method the instance of the connection class is used to get the
list of the friends’ history items. It initializes the FriendsAdapter and associates
it with the list in the view.

public void getReady(){

int statusCode = connection.execute("2",
userProfile.gerProfile().getId()).get (50000, TimeUnit.MILLISECONDS);

adapter = new FriendsAdapter(getActivity(), users, connection);
list.setAdapter(adapter);

VI.  User History Adapter

This class extends the Android BaseAdapter. An adapter is a bridge between the view
and the underlying data from it. The adapter is the one responsible to handle the data
and view of each item in a set, this set could be for example a list.

In this case, this adapter uses the layout row_history element to display each item of the
users history.

As for methods, it contains the public methods of the adapter (getCount, getltem,
getltemld and getView), and another one. The most important ones are described below:

¢ Get View: This method returns the view that displays the appropriate data at the
specified position.
To do so it follows these steps:

o It gets the total likes and unlikes for the item corresponding to the
position and calls the function set Gradient Colors if at least one of them
is different than zero.

o It sets the item’s image to the corresponding Image View.
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@Override
public View getView(int position, View convertView, ViewGroup parent) {

int likes = history.get(position).getLikes();

int unlikes = history.get(position).getUnlikes();

if(likes > @ || unlikes > 0){
textView.setVisibility(View.INVISIBLE);
setGradientColors(Color.RED, Color.GREEN, likes, unlikes);

}
else{
textView.setVisibility(View.VISIBLE);
gradientView.setBackgroundColor(Color.TRANSPARENT);
}

int item = history.get(position).getItem();

itemImage.setImageDrawable(activity.getResources().getDrawable(
R.drawable.dress));

return view;

¢ Set Gradient Colors: This method is used to set the gradient for the rating of the
item. Depending on the number of likes and unlikes, the gradient will have more
green, or more red. Once calculate the drawable, it sets it as the background for
the appropriate Image View.

VII. My Profile Fragment

This fragment, which belongs to the Main Activity, shows the users profile. It welcomes
the user by his name and displaying his Facebook profile picture. And below it shows
the list of the users history items. This fragment has only three methods:

¢ On Create View: This method creates and returns the view hierarchy associated
with the fragment. In this case it is the user profile layout. It gets the instance of
the user’s profile, and sets the name and image to their corresponding views.

¢ On Start: Called when the fragment becomes visible to the user. This method
calls the remaining method Get Ready.

¢ Get Ready: In this method the instance of the connection class is used to get the
list of the users history items. It initializes the UserHistoryAdapter and
associates it with the list in the view.

public void getReady(){

statusCode = connection.execute("4",
userProfile.gerProfile().getId()).get (50000, TimeUnit.MILLISECONDS);

if(statusCode != 0){

history = new ArraylList<UserHistoryItem>(connection.getHistoryItems());

adapter = new UserHistoryAdapter(getActivity(), history);
list.setAdapter(adapter);

45



VIII. Dressing Room Fragment

This is the fragment that opens when the user taps on the NFC tag. When the user taps
on the NFC tag, as seen in the Main Activity, the relationship user - tag is saved in the
server. This also triggers the server to get the items in the fitting room and save them in
the users history.

For now, this class only asks the user what type of clothes does he want to shop for
(formal or causal), and saves it in the application’s shared preferences.

It has three methods:

¢ On Create View: This method creates and returns the view hierarchy associated
with the fragment. In this case it is the fragment dressing room.xml layout.

¢ On Start: Called when the fragment becomes visible to the user. This method
calls the remaining method createAlertDialog.

¢ Create Alert Dialog: This alert dialog is shown when the fragment is opened
every time. And it shows to options to choose from “Casual” and “Formal”. The
recommendations in the fitting room will be based on what the user chooses, and
his preferences.

c¢) Facebook

In this package we only have the Login Activity, and the class that handles the
permissions to access the Facebook user’s profile.

I. Login Activity
As it name indicates, this activity is the one in charge of the users Facebook login. It has
the following methods:

¢ On Login Listener: This isn’t a method, as it’s name indicates, it is a listener.
But it does have inner methods relevant to the function of the activity:

o On Fail: if the login isn’t successful, an error message appears to indicate
SO.

o On Exception: if an exception occurs when logging in, an error message
appears indicating an error.

o On Thinking: it shows the progress dialog.

o On Login: when the login is successful, there are two possibilities. If it is
the first time the user opens the application, an intent will be created and
called to the Tutorial Activity. If it isn’t the first time, an intent will be
created and called to the Main Activity.

o On not Accepting Permissions: if the user doesn’t accept the applications
permission, an error message will appear indicating so.
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private OnLoginListener mOnLoginListener = new OnLoginListener() {
@Override
public void onFail(String reason) { ... }

@Override
public void onException(Throwable throwable) { ... }

@Override
public void onThinking() { ... }

@Override
public void onLogin() {
if (isFirstTime()) {
Intent intent = new Intent(LoginActivity.this,
TutorialActivity.class);
startActivity(intent);
} else {
Intent intent = new Intent(LoginActivity.this,
MainActivity.class);
startActivity(intent);

}

@Override
public void onNotAcceptingPermissions() { ... }

1

¢ On Logout Listener: Again, this isn’t a method, is the listener for when the user
wants to log out. It has the following methods:

o On Fail: if the logout wasn’t successful, an error message appear
indicating so.

o On Exception: if the logout causes an exception, an error message will
appear.

o On Thinking: shows the progress dialog.

o On Logout: it logs out from the current Facebook session.

¢ On Create: This method initializes the activity with the following actions:

o It assigns the corresponding layout to the activity, in this case it is the
log_in layout.

o Adds the INCLUDE ACCESS TOKENS login behavior. This is done so
the Facebook response also includes the access token.

o Gets the intent that calls the activity, and checks whether it has the extra
string “back”. If it does, it means the user pressed the Logout option
from the sliding menu.

o Calls the method Update View.
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@Override
public void onCreate(Bundle savedInstanceState) {

setContentView(R.layout.log_in);
Settings.addLoggingBehavior(LoggingBehavior.INCLUDE_ACCESS_TOKENS);
Intent intent = getIntent();

back = intent.getStringExtra("back");

updateView();

X/
A X4

X/
A X4

X/
L X4

X/
L X4

X/
L X4

0

Update View: This method is used to add the appropriate behavior to the
login/logout button. If the session hasn’t been logged in, the on click listener
will call the Logout method.

On the other hand, if the session has been logged in, the on click listener will
call the Login method.

Login: Calls the login method from the Simple Facebook library. Its argument is
the Login Listener mentioned before.

Logout: Calls the logout method from the Simple Facebook library. Its
argument is the Logout Listener mentioned before.

On Resume: This method is called when the user resumes the activity from the
paused state. It calls the Update View method.

On Activity Result: It is called when the activity ends. It calls the same method
from the Simple Facebook library.

Is First Time: This method is used to check if it is the first time the application
is opened. It does it by using the application’s shared preference. In them there
is a Boolean value called “RanBefore”, if this value is false, it means that it is
the first time the application is opened; if it is true, it means that it isn’t the very
first time.

private boolean isFirstTime() {

SharedPreferences preferences = getPreferences(MODE_PRIVATE);
boolean ranBefore = preferences.getBoolean("RanBefore", false);
if (!ranBefore) {

SharedPreferences.Editor editor = preferences.edit();

editor.putBoolean("RanBefore", true);

editor.commit();

}

return !ranBefore;
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II. Permissions

This class extends the Android ContentWrapper Application. This class is used to
maintain the global application state.

It has, as attributes, the application ID established by Facebook, and the application’s
namespace.
It has only the On Create method, which initializes the Facebook configuration.

d) Settings

This is the package where all the classes that handle the settings of the application are.

I.  Settings
This class extends the Android class PreferenceActivity. This activity displays the list of
the applications settings, and it automatically persists these settings associated with each
Preference, when the user makes a change.

It has the following methods:

*¢ On Create: This method initializes the activity. It adds the preference from
resource with the settings XML. And depending on the gender of the user, it will
populate the four sizes list with the appropriate array.

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
Resources res = getResources();
addPreferencesFromResource(R.xml.settings);
SharedPreferences sharedPrefs =
PreferenceManager.getDefaultSharedPreferences(this);
String saved_gender = sharedPrefs.getString("gender", "");

ListPreference listPreference = (ListPreference)
findPreference("sizes_top");
if(saved_gender.equalsIgnoreCase("male"))
setListPreferenceData(listPreference,
res.getStringArray(R.array.men_shirt_sizes));
else
setListPreferenceData(listPreference,
res.getStringArray(R.array.womens_sizes));

%+ Set List Preference Data: This method sets the entries and values to the
specified list preference, with the specified data.

¢ On Back Pressed: This method is called when the back button is pressed. When
this occurs, it calls the method saveSizesPreferences, and performs the
appropriate back action.

49



¢ Save Sizes Preferences: This is the method used to save the size preferences to
the server. It obtains the JSON string from the method writeJSON, and executes

the instance of the Connection class, so these preferences are saved in the
database.

private void saveSizesPreferences(){

JSONObject json = writedSON();
try {
int status = connection.execute("6",
userProfile.gerProfile().getId(), json.toString()).get();

}

¢ Write JSON: This is a very simple method that creates a JSON object based on
the saved sizes preferences, and the it returns such object.

private JSONObject writedSON() {
SharedPreferences sharedPrefs =
PreferenceManager.getDefaultSharedPreferences(this);
String top = sharedPrefs.getString("sizes_top", "");

object.put("sizes_top", top);

return object;

II.  Questionnaire

This is an activity that extends the Android class TabActivity, used to have tabs within
the activity. The questionnaires host two activities in tabs, the Formal Activity, and the
Casual Activity.

¢ On Create: This method initializes the activity by following these actions:
o Set the view for the activity, which is activity questionnaire layout.
o Gets the user’s gender in his profile, and in the saved preferences, if both
of them are null or empty, it calls the method createAlertDialogError.
o It creates two TabSpecs (the actual tabs) corresponding to the Formal
Activity, and to the Casual Activity.
o Adds the TabSpecs created to the TabHost.
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@Override
public void onCreate(Bundle savedInstanceState) {

setContentView(R.layout.activity_questionnaire);

String gender = userProfile.gerProfile().getGender();
SharedPreferences sharedPrefs =
PreferenceManager.getDefaultSharedPreferences(this);
String saved_gender = sharedPrefs.getString("gender", "");
if(saved_gender == null || saved_gender.equals("")){
if(gender != null && !gender.equals("") && !gender.equals("null")){
editor.putString("gender", gender);
editor.commit();

}

else
createAlertDialogError(GENDER_MISSING_TITLE,
GENDER_MISSING_MESSAGE);

}

}

TabSpec casual = tabHost.newTabSpec("Casual");

Intent photosIntent = new Intent(this, CasualActivity.class);
casual.setContent(photosIntent);
TabSpec formal = tabHost.newTabSpec("Formal");

Intent formalIntent = new Intent(this, FormalActivity.class);
formal.setContent(songsIntent);

tabHost.addTab(casual);
tabHost.addTab(formal);

¢ Create Alert Dialog Error: This method creates an alert dialog. With this alert
dialog, the user will have to choose a gender, so the application saves it in its
preferences.

X/

< On Create Options Menu: This method adds a menu to the activity. In this
activity we want to have a button in order to save the clothes preferences. This
menu is the menu_questionnaire XML.

¢ On Options Item Selected: This method is called when one of the items in the
action bar menu is clicked. In the menu of this activity there is only one option
which is the save button. Once this button is clicked, the following actions take
place:

o It creates a FormalActivity object, and by accessing it’s saveForm
method, it gets the JSON string to save. If the user hasn’t completed the
formal form, the default values will be saved instead.

o It creates a CasualActivity object, and by accessing it’s saveForm
method, it gets the JSON string to save. If the user hasn’t completed the
formal form, the default values will be saved instead.

o It executes the connection instance to access the postClothes method in
order to save the clothes preferences in the database.
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@Override

public boolean onOptionsItemSelected(MenuItem item) {
switch (item.getItemId()) {
case R.id.save_questionnaire:;

String formal;

FormalActivity activity = (FormalActivity)

getlLocalActivityManager().getActivity("Formal");
formal = activity.saveForm();

casual = activity_casual.saveForm();

int status = connection.execute("3",
userProfile.gerProfile().getId(), casual, formal).get();

break;
case android.R.id.home:
finish();
}

return super.onOptionsItemSelected(item);

III. Casual Activity

This activity represents the causal clothes form. It is one of the tabs belonging to the

Questionnaire Activity.

It has the following methods:

¢ On Create: This method initializes the activity. Depending on the gender of the
user, it will attach different layouts. If the user is female, the corresponding
layout is questionnaire female. But, if the user is male, the corresponding layout

1S questionnaire_male.

+» Save Form: As seen before, this method is called from the tab hosts when the
user clicks on the save button. What this method actually does is to get the
selected items from the form, and saves them one by one in the application’s
preferences. Finally, it calls the method writeJSON and returns the JSON string

returned by it.

If any of the fields are empty, it will save the default value for that field.

public String saveForm(){
SharedPreferences sharedPrefs =
PreferenceManager.getDefaultSharedPreferences(this);
Editor editor = sharedPrefs.edit();

int top_selected = top.getCheckedRadioButtonId();

String tag_top;
if(top_selected != top.getId()){
tag_top = ((RadioButton)

findViewById(top_selected)).getTag().toString();

}

else{
tag_top = DEFAULT_TOP;

}
editor.putString("top_casual"”, tag_top);
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editor.commit();
JSONObject object = writeJSON(tag_top, tag_bottom, tag_set, tag_shoes);
return object.toString();

¢ Write JSON: This method creates a JSON object from the string parameters it
receives. It has four fields, top, bottom, set and shoes.

private JSONObject writeJSON(String top, String bottom, String set, String shoes)
{
JSONObject object = new JSONObject();
try {
object.put("top_casual", top);
object.put("bottom_casual”, bottom);
object.put("set_casual", set);
object.put("shoes_casual", shoes);
} catch (JSONException e) {
e.printStackTrace();

}

return object;

IV.  Formal Activity

This activity represents the formal clothes form. It is one of the tabs belonging to the
Questionnaire Activity, and it behaves in the same as the Casual Activity.

It has the following methods:

¢ On Create: This method initializes the activity. Depending on the gender of the
user, it will attach different layouts. If the user is female, the corresponding
layout is questionnaire female. But, if the user is male, the corresponding layout
1S questionnaire_male.

+» Save Form: As seen before, this method is called from the tab hosts when the
user clicks on the save button. What this method actually does is to get the
selected items from the form, and saves them one by one in the application’s
preferences. Finally, it calls the method writeJSON and returns the JSON string
returned by it.
If any of the fields are empty, it will save the default value for that field.

public String saveForm(){
SharedPreferences sharedPrefs =
PreferenceManager.getDefaultSharedPreferences(this);
Editor editor = sharedPrefs.edit();

int top_selected = top.getCheckedRadioButtonId();
String tag_top;
if(top_selected != top.getId()){
tag_top = ((RadioButton)
findViewById(top_selected)).getTag().toString();
}

else{

tag_top = DEFAULT_TOP;
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}
editor.putString("top_formal", tag_top);

editor.commit();
JSONObject object = writeJSON(tag_top, tag_bottom, tag_set, tag_shoes);
return object.toString();

¢ Write JSON: This method creates a JSON object from the string parameters it
receives. It has four fields, top, bottom, set and shoes.

private JSONObject writeJSON(String top, String bottom, String set, String shoes)
{
JSONObject object = new JSONObject();
try {
object.put("top_formal"”, top);
object.put("bottom_formal", bottom);
object.put("set_formal"”, set);
object.put("shoes_formal", shoes);
} catch (JSONException e) {
e.printStackTrace();
}

return object;

¢) Tutorial

This package contains the class that handles the tutorial shown the first time the
application is opened. Although it really only has one class, there are two inner classes
within. So the subdivision will be in the three different classes.

I. Demo Object Fragment
Each one of the tutorial screens is actually a fragment, and this class is the one that
contains each of the items to show.
It only has the method onCreateView.
In this method it attaches the fragment collection object layout to the fragment. It then
gets the id of the corresponding image and places it in the ImageView.

public static class DemoObjectFragment extends Fragment {
public static final String ARG_OBJECT = "object";
@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedInstanceState) {
View rootView =
inflater.inflate(R.layout.fragment_collection_object, container,
false);
Bundle args = getArguments();
((ImageView)
rootView.findviewById(R.id.image))
.setImageResource(args.getInt(ARG_OBJECT));
return rootView;
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II. Demo Collection Pager Adapter

This class handles the array of images for the tutorial. It extends the Android class
FragmentStatePagerAdapter. The difference from the previous adapters seen, is that this
class uses a Fragment to handle each page.

We have two arrays, one holds the images in the order they should be shown; and the
other array contains the title for each page.

For this class we have three methods:

¢ Get Item: This method creates a new DemoObjectFragment. Based on the
position selected, it gets the appropriate image id from the array, and passes it to
the created fragment.

@Override

public Fragment getItem(int i) {
Fragment fragment = new DemoObjectFragment();
Bundle args = new Bundle();
args.putInt(DemoObjectFragment.ARG_OBJECT, imagesName[i]);
fragment.setArguments(args);
return fragment;

¢ Get Count: This method returns the array’s length.

¢ Get Page Title: This method returns the appropriate title for the position sent as
a parameter.

III.  Tutorial Activity

This is the main activity that contains the other two classes seen. It is a fairly simple
activity. What it basically does is create a new DemoCollectionPagerAdapter, and sets
up the action bar menu. In this menu there is only one button named “Got it!”, when
pressed the activity ends after calling the Main Activity of the application.
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5. CONCLUSIONS

5.1 Problems Faced

During the development of this project I encountered a few problems, most of them
related to lack of knowledge about the different subjects treated in the project. Here are
a few of them:
® One of the main problems I faced was the update of Facebook SDK for Android.
With the update of the SDK, it meant that the library being used also updated.
With the new update, the methods I was using to get the users profiles became
deprecated, so I had to do a refactoring of the Facebook part in the application.

® Overreaching. That was my biggest problem. When starting to plan the project,
instead of starting with something basics, and then grow from that, I wanted to
start with a lot of functionalities. When starting to implement the main Android
application I realized that there were too many things, and not enough time. So |
began the application again from scratch.

e With the last problem, I had to change the project scope, and be realistic about
what could I do in this time, and what couldn’t I do.

* And the main problem faced, is Android. Trying to understand the complexity of
Android was quite overwhelming. As I mentioned before, my first approach to
learn and develop in Android was wrong. So I went back to basics, and started
slowly trying to build up. The idea was to build a stable, solid application, even
if it doesn’t have all the functionalities wanted, not one that breaks constantly
and isn’t reliable.

5.2 Project Analysis

To analyze the projects result we can use the requirements and the project’s goals stated
in chapter one.

The main goal of the project was to make an Android application that saves the users
personal clothes preferences and sizes, and that this information is accessible to the
company’s software. The application, along with the server, makes this possible.

But the communication between my system, and the system in the AdvanFitting fitting
room, is missing. So the user won’t be able to see the personalized recommendations on
the touch screen.

There are two facts responsible for this, time, and space. When finishing my dissertation
I wasn’t in Spain, so I didn’t have access to the AdvanFitting system, nor to an RFID
antenna. And because of the little time left, I didn’t want to implement something I was
unable to try or test run.

Other project goal was to add social media to the application, so users could interact
with each other. Which was accomplished.

And the last project goal was also accomplished, to develop and Android application to
write NFC tags, and stores their information in the database.
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5.3 Future Work

The most obvious future work is the implementation of the missing communication
between the application’s system, and the system of AdvanFitting. As I didn’t know
how this was going to happen, I left it prepared so both the server and the application
contain the information relevant to the system (clothes preferences, sizes and users
gender).

Another thing to implement is a Push notification system. To implement this on
Android Google provides a GCM Cloud Connection Server. The system’s server would
send the data to the Android application using the GCM connection server.

I think this is a must for this application to maintain the social element. When a user
enters the fitting room, a notification to all the users friends indicating the items he is
trying on. This way the user will have immediate feedback regarding those items.

Another social media could be added, so the user can choose whichever he prefers. And,
I think that even a better option is having it’s own system of authentication.

Another thing to improve is the friends’ management in the application. As for now, the
users don’t get to choose which friends to add in the application, the Facebook friends
are automatically added if they have installed the app. It would be best if the user could
choose which friends to add, or to delete. And if using the own authentication system,
users can add each other without having to be friends in any social media.

5.4 Personal Assessment

Even though the project didn’t reach all the goals it had to, I am very satisfied with the
final result.

I started with no knowledge on how to build a server, and ended with a fair knowledge
on the different types of web services, and how to implement a REST web service.

And as for Android, I am amazed on how much I have learned thanks to this project. |
started with only knowing how to do a hello world application, but not quite
understanding the mechanics behind. And now, I am very confident on building a
slightly complex application. There is still much more of Android to learn, I haven’t
become an expert in the subject, but [ am still proud of how far I have come.
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6.2 Tools and Technologies used

Smartsheet

Apache Tomcat

Eclipse Foundation

Jersey - RESTful Web Services in Java

RestFB - Facebook Graph API

android-simple-facebook - Simple Facebook SDK

Simple - Simple XML Serialization

SlidingMenu library

ActionBarSherlock

Gliffy

for

Android
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7. ANNEX OF FIGURES
7.1 NFC Resource, Add a new tag to the database - Figure 9
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Figure 9 - NFC Resource, Add a new tag to the database

7.2 NFC Resource, Add a new relationship user - NFC tag -
Figure 10
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Figure 11 - Users Resource, Update Item




7.4 User Resource, Get the user’s friends history - Figure 12
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Figure 12 - Users Resource, Get the user’s friends history

7.5 User Resource, Get user’s history - Figure 13
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Figure 13 - Users Resource, Get the user’s history




7.6 User Resource, Create or update the user’s clothes
preferences - Figure 14
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Figure 14 - Users Resource, Create or update the user’s clothes preferences
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7.7 User Resource, Create or update the user’s size preferences
- Figure 15
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7.8 User Resource, Add a new user to the database, or update

the access token - Figure 16
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Figure 16 - Users Resource, Add a new user to the database, or update the access token
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7.9 Connection, Add Tag - Figure 19
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Figure 19 - Main Activity, Add Tag

7.10 Main Activity, On New Intent - Figure 20
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Figure 20 - Main Activity,

On New Intent
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7.11 Main Activity, On Create - Figure 34
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Figure 9 - Main Activity, On Create
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