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Abstract
There have not been many new and exciting mobile applications for Twitter since its
release, and while this social network has become a hub of information for millions, over
recent years its rate of new users has steadily declined. This could be reversed by an
application that uses Twitter in a different way; by “speed-tweeting” the latest information
about the most popular sport in the UK: football. Reportr is the application that allows for
users to tweet about the latest football results and information, while watching the match.
Through the use of colourful and swift key strokes, a user can tweet who scored, who got
booked or sent off with just a few clicks of a button.
With this idea in mind, the aim for Reportr is to accommodate sports fans and
journalists who use Twitter on a regular basis. With football matches being very fast paced,
with goals being scored at any time, the user wants to tweet about this as quickly as they
can and be the first to show on everyone’s news feed. Reportr gives a way for journalists to
save their match updates, and later compile these into a report for the after match review.
After thorough research, intricate design and implementing the application, Reportr
has become a new and interesting way to use Twitter; a much-needed addition to the
Twitter applications available in market. The following report examines all the steps needed
in creating such an application.
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1: Introduction
1.1: Introduction
The market for mobile applications is increasing in size greatly every year. When a
new piece of software, game or website becomes popular, there is normally a push for the
business or single developer to go onto the mobile market. In the case of social networks
that start off as a website, the mobile applications are equally if not more so popular, when
the owner decides to go mobile. This generates a whole new range of users from all ages.
With these users in mind, different developers try to make their own version of a social
network mobile application. This might just be a hobby or a way to potentially create profit
for a small business, but nevertheless these applications are here and they are becoming
more popular.
People want something different from time to time, and while the big social
networks such as Facebook or Twitter aim to create the best experience of their websites in
a mobile application, users will always search for a better option; a better way to access all
the information within these networks. With this in mind, the application for Twitter,
Reportr, is for the person who wants a different way to use Twitter. If they are aiming to use
Twitter in a faster way, they will find the application Reportr a new and interesting way of
tweeting about their favourite sports.
With sports being the premise for Reportr, the application aims to please the users
who frequently tweet about sports on a regular basis. The application also aims to be a hub
for sports journalist’s match reports, as it brings together any tweets or personal logs the
journalist wants to compose into a post-game synopsis. This application begins with the
popular sport Football, and it shows how Twitter and the latest information about sport can
become tied together even more so.

1.2: The Problem Statement
Twitter has a steadily declining amount of new users, and some think this is to do
with the competition having more appealing features. Sports journalists and fans use
Twitter regularly and if Twitter declines in popularity these potential users might use
another social network. With the mobile market being a way to attract users of Twitter, a
new application could be developed to help these kinds of users.
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1.3: Aim
The aim of the application Reportr is to provide a useful and exciting tool for sports
journalists and fans, namely those who use Twitter as a way of expressing themselves about
sport. This tool will contain simple ways of tweeting quickly about football and contain a
section to compose their own match reports.

1.4: Objectives
•
•
•

•
•
•
•

To be a faster way of typing out a tweet. This would be done with pressing just a few
buttons instead of typing out the full information about a football game.
To compare and contrast any other Twitter applications and how they maintain
popularity and attract users initially.
To analyse what potential users want in such an application, through the use of an
online survey, as these are easy to distribute and quick to fill in. This will be how the
first functions will be developed.
To design the different pages and overall navigation of the site, and how these pages
will interact. This will begin with the first stage in an evolutionary prototype.
To design a colourful and aesthetically pleasing application, that is easy to read and
easy to use.
To implement and test the application and ensure that the most helpful functions
are being added, as obtained from the questionnaire and research.
To evaluate the finished product to determine any future developments and
recommendations for additions to the application.

1.5: Platform
The application will be created on the free Android IDE, Android Studio (Android
Studio, 2016). This official IDE for Android development is a popular and powerful way of
creating applications for any developer, and as it is a platform the developer knows, it is the
ideal choice. The application will be made for normal mobile phones, as opposed to tablets,
as the person watching a football match will most likely be simultaneously using a mobile
phone. Besides this, any additional libraries and tools will be retrieved for Android Studio to
aid this process.

8

Lewis Fitzgerald

B00550891

1.6: Dissertation Outline
•

•

•

•

•

•

Chapter Two: Analysis – This chapter holds all research of the current market for any
similar applications and a brief overview of Twitter and how it’s used regarding
sports. An outline of professional issues is also shown here.
Chapter Three: Requirements Analysis – This chapter focuses on the requirements
needed for such an application as Reportr. These functions were decided after an
online questionnaire had been taken by potential users, along with other functions
deemed necessary by the developer.
Chapter Four: Design – This chapter contains the design of the prototype and the UI
of the application as a whole; with a focus on the architecture and the navigation
between each of the pages. The different styles and colours used are also shown.
Chapter Five: Implementation – This chapter focuses on the code in Java that makes
up the application. A discussion of the individual pages and layouts is shown, with
the different technical aspects and algorithms used. The three different APIs used
are shown: football, Twitter and SQLite.
Chapter Six: Testing and Evaluation – This chapter focuses on how the application
was tested along with the outcome of these tests and how the application was
altered after these. Potential additions to the application are discussed along with
how some improvements could be made.
Chapter Seven: Conclusion and Recommendations – This chapter summarises the
project as a whole and shows what recommendations for future development could
be made.
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2: Analysis
2.1: Introduction
A Shorthand Application

Shorthand was once a popular way for people to quickly write down what happened
around them, especially for journalists writing down the key events in a sports match. Yet
with the advent of the internet, journalists and sports fans can write these events for
millions to see, on social media. Since the 19th Century (Ager, 2016), when shorthand was
more popular, there was and still is a need for people to quickly write down these events.
While most people can type out the events on their mobile device or computer, some
people cannot type fast enough for the information to be real-time; therefore the use of a
few button presses to say what is happening in a sport would be a helpful tool for both
those people and anyone else needing to quickly say what is happening. A real-time update
on any sports match they are watching would be beneficial both to them and the people
who cannot watch or follow the event themselves. Considering most team sports, they are
generally fast-paced and every minute events integral to the match happen. Ever faster
methods of communicating live moments will prove advantageous for sports enthusiasts
and journalists in the coming years.
For the majority of sports, an account of the key events in a football match for
instance can be made up of formulaic statements, consisting of the player who scored, and
the current score. Instead of writing out any time a player scores, gets booked, sent off or
other events that happens to the player, the aim here is to create a shorthand way of
writing this out. While many sports can be integrated into such an application the focus is to
have the application ready with football fans and journalists particularly in mind; specifically
for the next Premier League season (2016/2017). Also, while there are many different social
media websites for seeing the latest sports events, it has been decided to build the
application to work with Twitter. In the following section, a brief overview of Twitter will be
explained.

2.2: Background
2.2.1: Twitter
The third most popular social networking site is Twitter (eBizMBA, 2016). Founded in
2006, it has become a hub of information about many people and events, such as
celebrities, family, friends, news and media. With over 310 million monthly active users
(Twitter, Inc., 2016), 80% of which are on mobile devices, Twitter is the chosen platform for
many when it comes to live updates from around the globe. Anyone registered with Twitter
can send a ‘tweet’ (a message of up to 140-character message), and anyone on Twitter who
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is following them will see the tweet. Otherwise, anyone online, whether registered or not,
can search Twitter for a keyword or phrase, and see tweets related to their search.

2.2.2: Sports on Twitter
Regarding sports news, if someone searches for a football match that is happening
right now, there could be hundreds of tweets available to read about the latest updates of
the match. If they want to find information about a specific football club, it is highly likely
the club will have a Twitter account and they will tweet updates about their latest matches.
Fans of a team will most likely follow their official Twitter account, along with anyone else
who wants to tweet the latest events who are just fans themselves, there is a multitude of
information on Twitter about sports.
Although Twitter remains a popular way of searching for the latest sports news and
events, Twitter’s daily usage seems to be in decline. Vanity Fair have shown how new
popular applications, such as Snapchat are becoming more popular than Twitter, regarding
daily users. The problem is: ‘…unlike Twitter, which seems to have lost its ability to attract
new users, Snapchat is continuing to grow quickly.’ (Kosoff, 2016) With a different way of
using Twitter, such as through a shorthand application; a new and exciting tool might
increase its appeal. Without new ideas Twitter will turn stale and lose its popularity much
more so.

Figure 1.1 (Burnton, 2016)

As seen in Figure 1.1, sports journalists for The Guardian tend to write about live
events directly onto their website and just mention it on Twitter. Yet with a useful tool to
quickly tweet the latest updates, a media outlet such as The Guardian could just tweet
directly from their own Twitter page. For sports journalists or anyone who wants to write
about an event, the information would get out quicker to a wider audience if they tweeted
it directly. Besides journalism, on the Twitter accounts of many football team, as mentioned
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before, live updates are tweeted frequently during their team’s matches like Figure 1.2
below.

Figure 1.2 (Swansea City AFC, 2016)

This minute by minute stream of updates, such as goals, bookings and substitutions takes
some time to laboriously construct each instance the user means to repeat regularly, but is
a useful way for people to see the latest updates on Twitter. Reportr aims to help
administrators of such accounts and anyone else who uses Twitter in this way.

2.2.3: Extension of Character Limit
Earlier in 2016 media outlets reported that Twitter were planning to increase their
140 character limit of tweets to 10,000 characters (Griffin, 2016; Wagner, 2016). But it
seems Twitter have not been so drastic and have kept the 140 character limit, but are no
longer counting different media items in this character limit. This includes: anyone’s Twitter
account name (through use of replies) and any media attachments to the tweet such as
Quote Tweets, thereby making it easier for people to add such items (Sherman, 2016). This
improves the limit for what the Reportr application can achieve as these media items can be
added through the application.
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2.3: Market Research
2.3.1: Target Users
This application is mainly aimed at sports or freelance journalists, who may be
working for a specific media outlet, who use Twitter on a regular basis as a source of
information for stories and also use it to tweet about sporting events. The application can
be used by anyone who tweets about any sporting event. Budding journalists would find this
application particularly useful if they want to be the first to tweet about any events and
consequently become recognised as a solid source of information by any media outlet. It
would be fun for any user of Twitter as it will be bright, colourful and visual therefore
anyone would have an interest in tweeting in this different way.
Another group who would find the application useful is a general group of so-called
‘Citizen Journalists’ who, as opposed to ordinary newspaper journalists, write articles and
the like:
“…under the auspices of a central Web site (from Indymedia through Slashdot
and OhmyNews to the Huffington Post), or unfold in a more decentralized
fashion through interactions among individual participants in the (political)
blogosphere or through the collaboration of dispersed networks of individuals
using a shared underlying social media platform such as Twitter.” (Bruns, A &
Highfield, T 2012)
The above essay argues that ‘citizen journalism’, namely any journalist who isn’t employed
by a newspaper or major media outlet, are on the rise and are becoming increasingly
common on Twitter and Facebook. The Reportr application would definitely appeal to them,
possibly more so than normal journalists. Besides this group, as mentioned, the official
Twitter accounts of teams and sports in general would also find this useful.
On the other hand, in a less professional manner, the application would be useful for
any person who can’t type quickly on a mobile device, such as the elderly or children. The
functions of the application are drop-down menus and buttons so anyone can tweet about
their latest sports, through the use of easy to see symbols and buttons. As football is a
popular sport to watch by any age group, this is the primary sport to be focused on.

2.3.2: Market
As far as it is known there seems to be no available and popular applications that are
used to compose tweets in a faster way than typing them, but there are many other
applications that are independent of Twitter’s official application. By their many reviews
from users on the Google Play Store and considering the amount of downloads they receive,
they are thriving market.
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These include: Fenix, Talon, Tweetcaster and several others. The Twitter application
developed by Twitter, Inc. is definitely not the best in terms of reviews, compared to the
other ones. Although it isn’t free, Fenix does a better job. There are many other applications
that are free Twitter clients, but the best one by ratings is Talon for Twitter but it seems to
be one of the most expensive (at £3.11). In that case, in order to get the best experience of
Twitter on an Android mobile it does cost some money. The problem with this is most
people will choose the free application and mainly the official Twitter one itself as this is
currently the most popular, with over 100 million downloads. It is clear the free official app
is what most people choose. The next application in terms of popularity is called
Tweetcaster for Twitter, which has 10 million downloads and is also free. This shows that
people normally go for the free app instead of picking the highest rated one. This means
that this shorthand application will be free.
As stated before, there is no information found about ‘shorthand’ applications as of
yet, as the idea seems to be a more radical and interesting way of using Twitter compared
to ordinarily typing out tweets. The previous use of shorthand in the world of journalism is
proof that speed-writing as such is important. All of the different Twitter clients mentioned
seem to simply change the overall layout of the official Twitter application itself, with some
even incorporating other social networks. Applications in general are becoming increasingly
popular, especially on Android devices as it is the most popular mobile OS in the world
(Figure 2). Applications regarding Twitter are also popular with downloads in the tens of
thousands for Fenix, for instance, and considering a charge of £3.11, it is a good sum overall
for a relatively simple idea for any small business or individual.

Figure 2 (IDC, 2015)

While alternative Twitter clients aren’t currently a large market, with the right
marketing and overall technical achievement of the application, Reportr could do well and
be used instead of the in-house Twitter app or other Twitter clients. This could be a
potentially thriving market as an application of this kind is not popular on the Google Play
Store, or non-existent as far as it is known.
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2.3.3: Demand for Journalist’s Software
Currently there is a demand for journalistic tools and apps based on Twitter as seen with
software called Dataminr which will be used by CNN and all their incorporated newspapers
(Dataminr, 2014). This tool will enable faster searches for any information on Twitter
relevant for newspapers. In this way ‘Journalists are able to set targeted alerts for certain
types of breaking information that are then delivered automatically via application, email,
pop-up, even instant message, depending on the user’s preference’ (Dataminr, 2014).
This is a useful new program for journalists and as we see in the above quote it will
be used by the major news corporation CNN. Such tools as this are important to developing
and increasing the usage of Twitter for journalists as they require more help in sieving
through the increasing output of information posted for useful data. The software in
question shows a demand for such products as they have currently raised ‘over $500B in
combined assets under management’ (Dataminr, 2014). While this is purely business related
enterprise, the Reportr app will also be for entertainment as any interested users will find
the app interesting and accessible.
The Reportr app will also aid journalists in a similar key element: speed. As this new
technology of Dataminr is being used to a great extent for one major corporation, Reportr
will be readily available for any journalist on the go and it can also be used by anyone who
wants to be a journalist or has an interest in this field. The solution is to create an app or
website that allows journalists or other interested parties to quickly select keywords about
live sporting events and can compile these keywords into a tweet. Instead of writing out a
tweet the user can generate this tweet with only the click of a few buttons. These tweets
can then be used to compose a report the journalist can use at a later stage.

2.4: Building the Application
Twitter allows access to its functions and data through an API library run by a separate
company called Fabric. The Twitter API in general is in several different formats such as a
REST API, a Streaming API and the Twitter Firehose. For this app all that will be required is
the REST API which is the basic one, also known as a search API; whereas Firehose is
required for applications that require real-time access to Twitter’s account and costs are
quite high per year (BrightPlanet 2013). The streaming APIs aren’t as thorough as Firehouse
but aren’t considered necessary unless for professional software for law enforcement or
similar cases. The Fabric plugin for Android Studio will be the way in which the app connects
to Twitter.
With regards to Football APIs, there are many different options, some being very
thorough and expensive; but this app will make use of a free API on football-data.org. This
makes use of JSON and the app will directly use the JSON webpages. More detail about this
and the Twitter API will be discussed in chapter 5.
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Please see Appendix 1 for a brief discussion of the “Rich Pictures” of both the
problem and solution.

2.5: Professional Issues
2.5.1: Business Case
With a current minimum wage of £6.70 (for people aged 21 to 24) and with a
development time of 600 hours this will equate to a sum of £4020 for this project regarding
development. Considering the variety of journalist’s jobs across the world, it is hard to tell
what the average pay of a journalist is, especially when it comes to freelance work.
Yet in the UK the National Council for the Training of Journalists have stated that: ‘…the pay
of journalists has fallen behind general inflation and behind the overall level of pay inflation
in the UK, with today’s average journalist salary standing at £27,500 per annum, a fall of
12% in real terms.’(Spilsbury, 2013, p.4)
As we see here the average pay of a journalist has fallen and when we take into
account other Twitter client apps charging, as of now, up to £4.20 (for one of the top rated
applications, Fenix) it is understood that a start-up app like Reportr should be free to
download so it can be used by anyone on any salary, who is interested in speeding up their
usage of Twitter and has an interest in journalism. Although Twitter are known to charge for
extensive usage in an API, a fee might be considered at a later stage in development, if it is
deemed necessary to offset the costs incurred in providing the service.

2.5.2: Project Risks
2.5.2.1: Physical Risks

This project will be carried out on general computing lab equipment and involves minimal
physical risk with regard to safe use of display screen equipment and lab furniture. These
risks will be managed by compliance with the guidelines published in the Faculty Health and
Safety Handbook (Faculty of Computing and Engineering, 2015-2016). The Risk Analysis
Form has been submitted along with the Analysis & Design Report (Fitzgerald, 2016).
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2.5.2.2: Project Management & Technical Risks

Project Management Risks Probability (1-5)*
Missed Deadlines 1

Sickness 2

Technical Risks Probability (1-5)*
Hardware 2.5
(Mobile/computer) failure

Severity (1-5)
5

4

Severity (1-5)
4

Software Failure 1

3

Data loss/Corruption 4

5

Contingency plan
Schedule and plan well
in advance for any
deadlines
Plan well ahead of
deadline in case of any
unseen problems.
Contingency plan
Have backup devices
and second computer
available with
appropriate software
Any problems with IDE
or other software can
usually be quickly fixed
with reinstall etc.
Have anti-virus
software, continually
save work and have
several back-ups on
external hard drives or
cloud software.

2.5.3: Ethical Considerations
This project does not involve invasive interaction with any 3rd parties and does not require
a full Ethical review. The appropriate submission (category ‘Z’) has been made to the Faculty
Taught Courses Ethics Filter Committee.

2.6: Summary
The analysis and research conducted proved useful for shaping how the application
became what it is. The background about Twitter and how it is used regarding sport proves
that Reportr will be a valid application and a useful one. While professional journalists seem
to be moving to strictly online more and more, the use of Twitter is of vital importance to
get people to read what their articles. This further validates how applications and tools for
journalists would be useful for any new or old journalist who writes about sport.
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3: Requirements Analysis
3.1: Introduction
After considering the market for such an application as Reportr, the next stage of
mobile development is planning the overall requirements and thereby gaining knowledge of
the key functions. A questionnaire was sent out to a selection of people who use Twitter on
a regular basis and their feedback was invaluable deciding on how the app will begin
development. From this, the main functional and non-functional requirements were set in
place in the form of user stories. After this the design of the app could begin.

3.2: System Requirements
3.2.1: Functional Requirements
A questionnaire (Appendix 2) was sent to varying journalists in two different
companies; 11 respondents replied. Some from the Belfast Telegraph and others from
Aegon. Although Aegon primarily deal with life and general insurance, they have a media
department, employing journalists, including a person who deals with their Twitter account.
The sports journalists in the Belfast Telegraph were also selected. Question One found that
the majority of users use Twitter on a frequent basis. This is expected with any journalist
today, as they would use Twitter as a tool for their employment.
The next question asked what sports they tweet about and the most popular
answers were football and rugby (everyone chose these two options). The next option was
Formula One, followed by cricket and then horse racing. Considering these results, Reportr
will focus on producing an application designed for football, rugby and Formula One; if it is
deemed feasible to incorporate F1 information into a quick and easy to use way for
‘shorthand tweeting’.
Question three found that all respondents, apart from one person, use the Twitter
application when on their mobile device, so this confirms that the idea of an app is a useful
one, as generally most users of Twitter are mobile and use the application as opposed to the
mobile website. Question four summarised some features that the application could use
and the most popular answers were:
•
•
•

An area to compile all the tweets in an easy to use format, for later reporting
All features of the normal Twitter app i.e. access to profile, trends, latest news etc.
Option to edit your generated tweets and a separate login for Reportr.

These were the four options (two options tied for third) that respondents strived for, so
they will be incorporated into the system. One respondent also added that a possible
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feature would be ‘'Breaking news' 'results' 'sports update' etc. banners to flag up
urgency/relevant categories at a glance’. These will be incorporated into push notifications
when the app is running, so this is deemed a useful feature and will be incorporated into the
implementation.
The final two questions asked if they would potentially recommend this app to a friend
or colleague when it was developed and half the users gave a 9 or 10 (out of 10 on a scale of
how likely they’d be to recommend the app). This shows that users are interested in the app
even in this initial stage of analysis and design. One respondent asked if the app would be
allowed to be downloaded by anyone and this would be true as it is also an entertaining tool
for anyone who wishes to use it.
Other useful functions the app may include:
•
•
•

•
•
•
•

Location settings and options to add media such as photos or videos, or links to
tweets before sent.
Have # and @ buttons on screen for easy access, also quick delete function (this
same idea is in the Fenix app)
Settings/options in action bar are always available on any screen. These settings will
consist of options to change Twitter accounts, access their profile, or logout of their
account.
There will be a search and Home function also in the action bar.
New users can create their own Reportr account which will tie in with their Twitter
account.
The app will be secure: there will be a time out after a certain period of time and
password will lock after three failed attempts.
Users can pick and choose what sports they want in the settings.

All of the above will be incorporated into the application if deemed necessary, and anything
else that may be found to be useful for functionality later on may also be.
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3.2.1.1: User Stories

Below are a series of User Stories, the yellow being definite functions that will be
incorporated into the app, whereas the blue are not as vital to incorporate but are an
option. The final grey option might be considered but isn’t necessary to the final application.
As a user for a
football club’s
Twitter account I
want to quickly
tweet about the
latest sports as they
happen.

As a user I want to
use quick tweets on
a mobile device or
tablet.

As a regular user I
want to choose from
my favourite sports
and customise
these.

As a sports journalist
I want to compose
all my tweets and
have them saved in
an area for later
usage.

As a user I want to
As I user I want my
be able to use all the own separate
normal functions I’m account for this app.
familiar with from
Twitter.

As a user I want this
app to be free like
the Twitter app.

As a user I want to
use a secure app
that people can
trust.

As a user I want to
be able to cancel a
match I have
selected and save
ones for later.

As a user I want to
have a visual
representation of
players.

As a user I want to
have the option to
edit and change
what sports/players
or any other
sporting features
are available.

As a regular user
interested in sports,
I want to have fun
while using this app
and for it to be
bright and colourful.

As a user I want to
customise the app’s
colour and design.
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3.2.2: Non-Functional Requirements
•
•
•
•
•
•
•

Usability – The app will work across all Android devices past version 4.4.2 and
informative error messages should be provided.
Efficient – The database will be handled and executed efficiently with use of SQLITE and
HTTP connections to JSON pages.
Reliability – The app will be reliable with clear coding and architecture to avoid errors;
exception handling will be dealt with in a neat fashion.
Portability – The app will be portable across all Android devices without losing data.
Reusability – The app will reuse code for different sections so the designs across app
will be consistent.
Ethical requirements – software will behave in an ethical and trusting manner
Accessibility – all users should be able to navigate the website

All of the above will be implemented along with the functional requirements mentioned
above.

3.3: Summary
The main system functions have been discussed above, with an emphasis on the
usage of the application as a tool to quickly tweet about sports. The different features, such
as a place to store match reports, similar features to any other Twitter application and a
user friendly application are vital to any application. All these different features were not
implemented in their entirety but the main ideas were successfully implemented and a user
friendly application is definitely the case.
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4: Design
4.1: Introduction
This chapter contains the various steps made in designing the application, Reportr. The
methodology, Scrum, is discussed with the advantages to this approach of software
development. The architecture for the application is next, discussing the different pages
required to make up such an application and how they are related. The initial prototype is
then shown, and how the evolutionary model of a prototype is beneficial for mobile
applications is discussed, before proceeding into the storyboarding. Finally the colour
scheme, navigation and database tables are discussed, as an application that’s functional
and aesthetically pleasing is vital in the world of mobile application development.

4.2: Methodology
The most useful and modern way of software development that has been embraced
by many different companies is the use of the agile model. Within agile there are different
methodologies, such as Scrum and XP (Extreme programming). It has been decided that for
an application such as Reportr, the Scrum methodology would be most beneficial. Scrum
provides the flexible approach to creating an application that needs to constantly be
updated for the customers. With the project being developed, designed and maintained by
a single person, with help of a studies advisor, a flexible approach is key to designing the
different areas of the application. If the project were to be developed by a company, the use
of Scrum would still be beneficial.
While the key requirements for the application have been laid out in chapter two,
continual discussions with the studies advisor, potential users and the developer took place
throughout. This allows for the different requirements to be re-assessed during the
implementation. Yet the key requirements have been drawn out at this design phase, with
the prototype being the basis for the fully implemented app.

4.3: Architecture Design
Before each activity of the application was designed, along with the user interface,
the overall architecture of the application was created. The architectural design below
consists of the football elements of the application as these will be developed for this
project. Other elements such as other sports sections could then be added to the
application upon further development. Besides the sports’ side of the application, there are
the reports and Twitter sections of the app. We can see the different sides of Twitter could
be accessed from in the app itself. Currently the app uses the official Twitter app or mobile
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site directly. If Reportr was a Twitter client it would compete with the other Twitter
applications available on the Google Play Store, as it would eliminate use of any other
Twitter app.

Figure 3

In Figure 3 above accounts for all the activities created, and then further potential
activities for the application. From the login to Twitter page in the middle, this then takes
the user to the homepage. Later on in development it was decided that as the user logs into
Twitter the Reportr app itself does not require a login, as the user’s mobile phone will store
the data. Part of the questions asked in the questionnaire concluded that users like having
their own login for separate apps but, as this is integrated with Twitter, only one login was
required. Other settings will include a sidebar, as shown in the storyboards below. This will
act as a navigational list to any other parts of the app. The different stages of Football are
shown in the diagram, where three different activities take the user through the stages of
composing the tweet. After this the official Twitter app is brought up and the user is brought
back to the app after they have tweeted, or cancelled the tweet.
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4.4: Prototype Design
In order to understand how the layout of the application’s different activities will
connect, it was decided that an evolutionary prototype would be the best kind of prototype.
This differs from a normal prototype which is discarded when implementation begins, and is
only used as a guide. For Reportr, a basic version of the app was first made, with all the
main activities added. The different functions and features of the application were then
added to this basic application and developed in this fashion until the end result.
Different stages of the prototype development are as follows:
1. An initial Android application that allows the user to tweet.
2. Incorporate the hard-coded buttons that automatically generate tweets.
3. Introduce the database of football to be incorporated with the buttons mentioned
above.
4. Organise and collect tweets into an easy to use format in the reports section of the
app and make them specific to the user.
5. Incorporate the option to recall the reports and store them in a separate table. User
will be able to remove and edit these at any time.

The first page is the login page which is kept
simple with only one button (Figure 4.1). At this point
the basic connection to Twitter was set up in order to
facilitate the app and let the user first login to Twitter
then proceed to the rest of the application. Upon first
login the app’s authentication comes upon allowing
users to check if they are happy with what the app
accesses (Figure 4.2). After the login to Twitter is
completed the home page is next (Figure 4.3). While
most applications are easily divided up into segments
from a home page, this was considered a key feature
of Reportr. The home page, would be the central hub
for the application and any different features and
pages would branch off this page, and they in turn
would be linked to the home page.

Figure 4.1
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Figure 4.2

While the home page has six key buttons
available for use, they were only for design purposes
at this stage. The idea was to let the application have
access to the football page first then develop the app
from there. The only button that does proceed to
other pages after the home was the football page and
this is where it lets the user tweet and show a basic
message (Figure 4.4). This shows a simple test button
that inputs a string into an Edit Text widget at the
bottom of the page. While all these pages were
created with general layout in mind, the key colours
were shown, with the red and white theme being
prominent throughout. This colour scheme will be
discussed in a separate section below. The buttons
themselves were sized and given text with easy to
read font. They were also sized to cater for the ‘Fat
Finger Limitation’, as described in section four of this
list of mobile design limitations (Appleseed, 2012).
The font was bright and clear.
From this prototype, we can see the overall
layout of the main pages used in the application, along
with their basic formatting. A key function is the
connection to Twitter which was made at this early
stage to ensure the application was ready for further
development. Further detail of the connection to
Twitter with its API libraries will be discussed in the
next chapter. While this prototype was useful to help
with the initial stages of design, a full storyboard was
made to show the relationship between all different
pages of the application. Below is the full storyboard
which also shows pseudo-code for the use of different
buttons and functions on each page. With a
combination of both the evolutionary prototype and
the storyboards, the next stage is to define the
different elements of user interface, which was
designed for use in the storyboards below.

Figure 4.3
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Figure 4.4
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4.5: User Interface
4.5.1: Storyboards
IF LoginToTwitterButton is pressed and SUCCESS is
called, brings up authentication page. From there user
can login, register or use forgotten password link
IF FAILURE is called, bring up simple error message and
stays on Twitter login page, either in Twitter app or
mobile site (if Twitter app is not installed)

Page 1
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IF Football selected
LOAD new activity Football1.java (Page 3)
IF page swiped from left OR Profile icon top left is selected, sidebar is shown (Page 2a)
IF more (top right) is selected then show different options for settings (Page 2b)

Page 2

Page 2a

Page 2b
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IF Cancel MATCH load
Football 2 and pop up
window: “Are you sure you
want to cancel?”
If YES Load Football1.java, if
NO, return to page
IF ACTION Selected &&
!SUBSTITUTED create string
in Your Tweet box as below.

IF Team A && TEAMB &&
LEAGUE

IF Cancel, DELETE table
from Database, return
to Football1.java

CREATE new TABLE &&
Load new activity
Football2.java (Page 4)

IF TEAM and Player
selected LOAD
Football3.java (Page 5)

Page 3

Page 4

IF SUBSTITUTED && drop
down menu selected,
Create String in Your Tweet
Box.
IF Send Tweet, SEND to
Twitter API and load
TwitterFeed from API

Page 5
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As seen in the prototype, the first page simply consists of a login to Twitter button.
All pages will also have the useful action bar ‘more options’ feature, as Android users will be
familiar with this. Starting with page 1 this more options will drop down to show an ‘About’
option to bring up the Reportr web-page with more information regarding the application.
The further pages’ action bars will show this and more options. Android recommend to
‘Break tasks and information into small, digestible chunks’ (Android, 2016) in their
Developer Principles, and have a screenshot of an example action bar with the more options
listed.
On page 2 we can see the home screen which has a sidebar as seen in page 2a and
the action bar drop down menu on page 2b. The main reports section can be accessed from
this action bar. The sidebar is a feature similar to many Twitter clients, including the Twitter
app itself and other clients mentioned in the Analysis chapter. Each screen will have access
to this sidebar which is a key element for navigating the site. This can be accessed by
pressing the icon at the top left, (which will have the user’s profile picture), or by swiping
from the left.
The key aspects of the Twitter side of the application include a timeline, mentions
and then messages that are shown on page 2a, and are similar to most Twitter apps. This is
because users are familiar with such a design, from both the official mobile app and
different mobile apps for Twitter. With regards to the shorthand side of the app, more
innovation is required. For the first screen for football (page 3), it is kept simple as there are
just three drop down boxes for the user to select. From this screen and screens after it,
there will still be the option to open the side bar, to return home or see other settings in the
more section in the action bar. More and more applications rely on this sidebar and action
bar as a key point of control that Android users are familiar with, and provide shortcuts to
different parts of the app, without having to constantly press the back button on their
phone.
After clicking on the football button in the home screen, the different pages that
follow consecutively are how the user composes a tweet through the shorthand way of
clicking or selecting strings available that are sent to the Edit Text widget, which will then be
set up as a tweet. After this initial football screen there’ll be two more screens to select a
player and what team they’re in (page 4), and this proceeds on to what action determines
the final tweet (page 5). In these two pages, there is the option to cancel the action and
proceed back to the first screen. The Edit Text widget will allow the users to add a personal
touch before sending the tweet. This will move above the keyboard when selected so the
user can see what they are writing. Upon completion of this side of the app, the user will
then proceed to the home screen of the app. If a user is to proceed out of the football
screen the application will ask them if they’d like to save what they have done to the reports
section. There will also be an option to send the tweet and save it to reports or to just save
it to reports. This will be at the bottom of the screen, with the Send tweet button being the
primary button, and the save to reports being smaller, to allow the user to quickly tweet
something (bottom of page 5).
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In the more section, at any time during the app, the user can select the Reports
section which combines their recently assembled tweets in the app’s database. Any tweets
sent from the app will be stored and organised into their individual games, to not affect the
user’s other tweets that are not related. From this reports section they can choose and edit
what games they want, or have the option to delete their tweets or entire matches as they
wish. All these tweets can also be exported to any different format when completed, and
can be edited and formatted to a simpler report style.

4.6: Colour Scheme
The colour scheme for the application is primarily red and white throughout so as to
contrast with the normal Twitter blue. While white is used primarily as a background colour,
it is slightly darkened so as to not be overly contrasted with the red and hard to read. The
red is also not too bright, and the font is primarily dark or light depending on the button in
question. As shown by the initial pages in the storyboards, the app does not require many
graphics as the Twitter side of it involves use of any pictures or video on the user’s timeline.
For each sport, a different background related to the sport is added, whether that be a
football pitch, a race circuit or similar. The Reportr logo below (Figure 5) consists of a capital
R with a football overlay, as football is the most popular sport in the UK.

The Reportr Logo
Figure 5

4.7: Navigation
As stated the Home page is the central hub for the application and all navigation to
other parts takes place here. When in each section of the application, the status bar allows
the user to proceed to any different part, mainly to the Home page and to the reports
section. The sidebar is key to any Twitter function, as it will contain further buttons to the
timeline, mentions and messages. While these are shown as buttons in themselves at the
home page, the sidebar will contain them so the user can access them at any time in any
other part of the app. Other buttons in the sidebar include: access to activities, trends, likes
and lists of friends, which is integral in any Twitter application for navigation.
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4.8: Database Design
When implementation began the initial database tables were designed to hold all
information received online, via an API for football information. Yet it was soon discovered
that the many different tables were not required as the application directly retrieved the
football information from the API, and used them in ArrayLists. This will be discussed in
more detail in the next chapter. However the application still uses SQLite as planned in the
previous two milestone reports.
Before the tweet is sent to Twitter it will be stored in a table specific to the users’
own mobile device. This table for reports requires an ID for each match and the title of each
match, such as “Team1 vs. Team2”. This will first be shown as a list in the reports section.
When the user accesses each match they will see the list of tweets specifically saved for that
match, and they can then edit this. While this will be stored locally on the user’s phone
there is no need for a specific user account to be created for the app itself, as stated before.
If the app were to be published on the Google Play Store, the user could save their tweets
through their login to their Google account, and use of the cloud save, similar to how
gaming apps save their progress for a specific user.
Figure 6 below shows the ID being the primary key for the table, with the
matchName and the tweets being the only two other fields required. While in the previous
reports, the database had many tables required for different sports, the overall design was
reduced to accommodate the easy to use nature of the Reports section.

Figure 6

4.9: Summary
As shown in the above diagrams, the design of the application was very useful in
describing how the different pages will be displayed and how they will integrate with one
another. The storyboards created on FluidUI (FluidUI, 2016) have proved extremely
important when designing the xml layout files in the next stage. This, along with the
prototype, were the beginnings of what the application will become, and this evolutionary
model of prototype is key in developing the full application.
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5: Implementation
5.1: Introduction
With the initial prototype in place, the next stages as outlined in the Prototype
design section were underway. The different functions key for development are the Twitter
API, the football API and the database. With the Twitter API first implemented at the
prototype stage, the next stage was to get the information from a football API website.
Following this, the use of SQLite to create a reports section in the app was created. With
these aspects implemented the final system was achieved. The sections that follow are a
detailed explanation of all these areas and how they were developed.

5.2: Project Development
With the first two stages of the prototype (see section “Prototype Design”) complete, it
was decided by the developer and project supervisor to reduce the size of the initially
planned application that works as a fully-fledged Twitter application, as well as a shorthand
tool for Twitter. By this, the ideas for functions such as the Twitter timeline and access to
the profile were not deemed as important and were considered low priority. The main work
for stage three of the prototype development could then be incorporated. At this early
stage the plan was to introduce the information from a football API website into a database,
encompassed in the mobile application through use of SQLite. This was then deemed
unnecessary as only the football API website itself was needed to access the data directly
from the code. The application would require Internet access, compared with the SQLite
approach, so the information can be gathered from the API site instantly. This internet
access was already necessary to allow the user to tweet.
It was decided to not incorporate other sports, as decided in the design stage, as this
would be an unlikely achievement to have been incorporated given the timescale. With the
nature of the different sports, a different API would have to be used also, adding more
complexity and a greater workload. Therefore only one site specifically for football
information was used. After this the application would require a database for the reports
section. This was completed last, as this was deemed a lower priority function not beneficial
to the shorthand side of the application. With these major functions implemented, different
styles, fonts, images and overall improvement of layout were completed; as this was
secondary to the main function of the application. Nevertheless enough time was given in
order make the user interface as aesthetically pleasing and as beneficial to the user as
possible.
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5.3: Environment
The mobile application was developed with Android Studio in Java and XML.
Alongside this a free football API website (Freitag, 2016) was used, and the different
webpages are written in JSON, which was parsed into Java in Android Studio. This was done
with an Android HTTP Library called Volley and it contains the different variables for
accessing JSON objects and arrays. An SDK was added to Android Studio called Fabric, which
is owned by Twitter and contains different Twitter API libraries such as TwitterCore,
TweetUI and TweetComposer (Twitter, 2016). While the implementation was carried out on
the developer’s laptop, the testing was primarily done on a Samsung Galaxy S6, with version
6.0.1 of Android. All of this was done free of charge. Whereas many football APIs charge the
user, the free option was used to show the application can be done this way; but perhaps an
API with more thorough information could’ve been used for a charge, especially if the
application had thousands of requests monthly.
With Android development, developers can easily use many different sections of the
Android architecture to build the application they want. From the below architecture
diagram we can see the different native libraries that Android has. The key one used in this
application was the SQLite library (see Figure 7). This is an open-source database library
used in Android devices, Apple’s devices and other pieces of software. It’s a powerful yet
small size library for using SQL in a device.

Figure 7

34

Lewis Fitzgerald

B00550891

Alongside SQLite the different layers of the architecture were used, as with any
Android application, for example the Dalvik Virtual Machine which complies the
application’s code into bytecode, similar with the Java Virtual Machine. Along with the
Application Framework and then the highest layer of Applications, which lets the application
access the internet for example, Reportr requires all of the architecture layers in order to
function.

5.4: Twitter
The class that uses most of the Twitter functions is the first Activity,
HomeActivity.java. Along with this the button that allows a user to tweet is shown in the
final page of the football pages, ActionActivity.java. For creating access to Twitter through
the application, in the initial stage of prototype development, an API library called Twitter4J
was used. This is a library for Java alone, but it was hard to implement and maintain. After
this it was discovered that Fabric had a SDK for Android specifically that could be added as a
plug-in on Android Studio. This was added easily through a step by step guide on the Fabric
site (Twitter, 2016). The plug-in helps greatly by describing what code is required for access
to Twitter through its API libraries, with a useful sidebar appearing in Android Studio.
Before the plug-in was added, the application needed to be registered on the
Application Management site (Twitter, 2016) on Twitter. This was done with use of an
online tutorial (Chakraborty, 2014), and required the permissions for the application to be
decided; namely the read and write permission. While the application only writes to Twitter,
it was deemed appropriate in case it was required to read data from Twitter. After set up on
the page, a Consumer Key (API Key) and Consumer Secret were given. These are required
for use of the Fabric plug-in. The plug-in was then installed through the settings of Android
Studio. After this, via the Fabric sidebar, the Twitter Kit was installed and this was done
through accessing a Gradle Script in the project (the build.gradle file for the Module: app),
and the code was added by Fabric itself. The plug-in also gives basic example code on how
to log on to Twitter, which was very useful as this was the first function required.
This was done through use of a library button called TwitterLoginButton which is
shown in Figure 8 below. It was added to activity_home.xml.
Figure 8
After the user presses this button, a permissions page comes up and this checks the
user is happy with what this application accesses. This is required by any mobile application
available on the Google Play Store, as many applications require access to the user’s
contacts, location or camera. After proceeding through the football side of the app, when
the tweet is sent, a Twitter library variable called TweetComposer has a method which is
used (in ActionActivity.java). The code involves passing the tweet, which is in the EditText
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widget, into the variable ‘tweet’. This is put in the TweetComposer’s ‘Builder’ method as
seen in figure 9 below.
Figure 9

When this code runs the official Twitter application is brought up with the tweet created, or
the Twitter mobile site if the application is not installed. The user can then add attachments
or just tweet their message. With this the main elements of the Twitter connection were
completed, and the further implementation involving the Football API could proceed.

5.5: Football API
As mentioned briefly before, the application makes use of a free Football API
website called football-data.org (Freitag, 2016). This is a free site that contains resources of
information about many of the major professional football leagues; with the information of
any team and player for each league available and up-to-date. For example, the full list of
competitions can be viewed by accessing the different resource URLs. (e.g.
http://api.football-data.org/v1/competitions). The resources are all in JSON, which can be
hard to read if displayed on a browser, but the site recommends a way to easily read the
JSON (Freitag, 2016). This involved use of a plug-in for Mozilla Firefox (figure 10). This
allowed for a much easier view of all the JSON arrays and objects on each page. With access
to the website, the next step was to parse the JSON objects and arrays into the application’s
code.

Figure 10
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Initially the use of the ASyncTask library class was implemented and this worked. Yet
problems occurred when different URLs were accessed and the developer sought help on
the expansive online forum StackOverflow.com (StackOverflow, 2016). Through this anyone
registered to the site can seek support regarding programming of any degree of complexity,
and after answering the request of this developer for advice, a user recommend use of
Android’s Volley library for accessing the web pages. This is a more efficient way of sending
data to and from a webpage, and was found much easier to use compared to the ASyncTask
method. After following the tutorials on the Android developer’s site (Android Developers,
2016), a connection was made to the Football-data site.
In the Competition.java class in the application, one of the most basic usages of the
Volley library variables is shown below in Figure 11.

Figure 11
The structure of this code is similar for any other connections to the site such as in
TweetActivity.java, which accesses the teams and players also. As seen in Figure 11, a
JsonArrayRequest variable is created which holds the URL for the page required, and a new
HTTP response is opened, with the various methods and exceptions required for it to work.
In the OnResponse method, the array of all competitions is being passed as a parameter and
only the second element in the array, with the caption of ‘Premier League 2016/17’, is saved
for later use in a Spinner widget, i.e. a drop down menu. The necessary exceptions are dealt
with and in the HashMap variable a HTTP Header is sent, which is the API-Token required for
using the website. Initially this was not required as any user is allowed to make up to 50
requests a day for the website, but after testing the application many times one day, the
API-key was then required as access to the website was blocked otherwise.
Another element on the last line of code in the figure above is the use of a class
MySingleton.java. This is described in the Android tutorial as a ‘singleton class that
encapsulates RequestQueue and other Volley functionality’, which is useful for making
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constant use of the network (Android Developers, 2016). The example shown on this site
was used in the application, and saved as MySingleton.java.
With the connection to the website set up there were several ArrayLists used to
populate the different buttons and Spinner widgets as required. In Competition.java, an
ArrayList is created and the different elements added consist of each team’s name, and the
URL for each team’s list of players. This is then sent as an Intent to the next activity,
TweetActivity.java. The ArrayList called teamsToSend that has been sent from
Competition.java contains the URLs for the two teams selected, and then the names of the
two teams. This is done with a method called teamsToSendMethod that checks what teams
have been selected and adds the URL for the teams. The array teamArray has been
populated in each of the onResponse methods for the JsonObjectRequest. This array
contains the URL and team name alternating with each element. In the
teamsToSendMethod, a switch statement is used to add the URLs from teamArray,
depending on which teams have been selected.
When the teamsToSend array is retrieved in the TweetActivity.java, the Spinner at
the top of the page (teamChoose) is set to the names of the teams selected previously.
Then, similar to how the competition name is retrieved, the Volley library variables are
used, but this time using the URL for each team’s players (i.e. http://api.footballdata.org/v1/teams/322/players). Depending on what team is selected from teamChoose the
list of all players is then populated in the Buttons, pos1 to pos10; and then in the
morePlayers Spinner for the rest of the players. This is again done by adding the players to
an ArrayList.
In order to create the message to be tweeted, each Button has its OnClick method
overridden and the name of the player is added to a StringBuilder variable, which is then set
to the EditText widget at the bottom of the screen. The StringBuilder is then added with the
message “for [the player’s team name]”, which is retrieved from teamChoose at the top of
the page. After the player has been chosen, the message to tweet is sent to the next activity
in an Intent. ActionActivity.java was the final activity created and this adds an action to
whatever player was selected. The intent is retrieved from TweetActivity.java and is set to
the EditText widget messageToTweet. If any button is pressed, the String is added to the
end of the message (i.e. “[Player name] for [Team name] scored!”).
As mentioned in the previous section, the messageToTweet is sent from
ActionActivity.java to Twitter through the Twitter application or mobile website.

5.6: Database
With use of SQLite a new area of development, a useful online tutorial (Dalisay,
2013) was found that helped the development of the Reports section of the application. This
made use of several classes namely, ReportsActivity.java, TableControllerMatch.java,
ObjectMatch.java and DatabaseHandler.java. One key element of the tutorial that wasn’t
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usable was the different overridden OnClickListener classes as shown in the tutorial. These
separate classes had to be incorporated into ReportsActivity.java. This is because, in for
example section 4.5 of the tutorial (Dalisay, 2013), the readRecords method is accessed
from the onClickListener class, as it casts the context to the MainActivity (would be
ReportsActivity in this case). This is due to all the classes in the Reportr application
extending the library class AppCombatActivity in order to use the Action Bar.
Besides this the SQLite elements of the application were implemented successfully,
with ReportsActivity working as the main activity for all the different actions required to
create, edit or delete a match; the TableControllerMatch class handling the SQL queries; the
ObjectMatch class holding the columns for the table; and DatabaseHandler holding the
SQLiteOpenHelper methods and variables, and itself being the SuperClass of
TableControllerMatch. When a match is created an AlertDialog is brought up for the user to
enter the title of the match then any tweets created for it. When the user holds on to a
match the option to Edit or Delete it comes up.

5.6.1: DatabaseHandler.java
This class extends the SQLite library class SQLiteOpenHelper and holds the SQL to
create the table ‘matches’ and upgrades the table whenever a modification is made. The
two methods that need to be overridden are the onCreate method and the onUpgrade
method. The onCreate method is required to create the table for the first time, and
increments the Database’s version number every time it is created again. The onUpgrade
method is called when the table is upgraded, if any major structure changes are made or
different constraints are added. The database version number is added as a constant as well
as the name of the database as a whole, called MatchDatabase. These will never change in
Java but the version number will increment in the create table statement in SQL (Figure 12).

Figure 12

5.6.2: TableControllerMatch.java & ObjectMatch.java
This class is where all the CRUD functions are made. This stands for Create, Read,
Update and Delete and are the standard functions of any database (Wikipedia, 2016). With
this class extending the previous handler class before, all the methods use the
getWritableDatabase command to alter the database as a whole. For example, the create
method of TableControllerMatch uses a ContentValues variable to add data to the two
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different columns created (Figure 13). This uses the name of the column and an instance of
the ObjectMatch.java class. While this class holds the two objects required for each of the
columns it also holds an id, which is the primary key for the database. The ContentValues
variable, with the table name is used in the insert method of the database. Finally the create
method returns a Boolean which is used as a check in ReportsActivity which will be shown
later.

Figure 13
In TableControllerMatch there is a count method which returns the amount of rows
in the table, and a method to read the list of records in the table using a Cursor variable.
There is also a method to read a single record, to update the table and delete the table and
these methods are similar to ones already described.

5.6.3: ReportsActivity.java
The class that controls the different functions in the layout file reports_activity.xml,
contains the methods countRecords, readRecords and editRecords, which are all called each
time one of the functions is used. As can be seen at the end of the overridden
onClicklistener that contains an AlertDialog, the readRecords and countRecords method are
called in order to update the number of records and record count shown on screen. The
button to create a match has its onClickListener method overridden and an AlertDialog is
brought up when it’s clicked. This AlertDialog uses the other classes before to create a table
(Figure 14) with the matchName and Tweets variable taken from what the user has typed in.

Figure 14
If this is successful or unsuccessful a toast pop up appears in order to inform the user. While
this button has been used in the onCreate method the other methods are then
implemented below.
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The count records method uses the count method mentioned in the
TableControllerMatch class and this is shown as a message below the create match button.

5.7: Application Content
While the application isn’t text or image abundant, the necessary layout styles were
added for the many buttons required to make the application quick and easy to use. This
section will briefly discuss the different layout files required for the application and some of
the resources used for the layout files.

5.7.1: Drawable Resources
The xml files under drawable are for the two different states of Button widget
required for the application. If the button is used, the rounded shape with red colour is set
as its background property and all buttons in the application use this. If the button is not
used, i.e. it is greyed out, the button_grey_rounded.xml file is used. This greyed out button
xml file is for the main screen buttons that were not developed as stated in the beginning of
this chapter. A football pitch background is also used on all activities for the application.

5.7.2: Layout Resources
While most of the design aspects of these layout files have been discussed in the
design chapter, the xml files themselves require some discussion. All the layout resources
use a relative layout as the overall layout in order to position different buttons relative to
each other. The activity_home.xml file has the library button, TwitterLoginButton and this is
part of the Twitter SDK installed from the Fabric plug-in. The activity_main.xml file contains
the different types of buttons using the background from the drawable resources. The font
was made readable and large enough, but the buttons were not too large so there was a
gap between them. These 6 button’s style and size were copied over for the
activity_action.xml layout file as to provide consistency in style, and they were relabelled
appropriately. The three layout files for the football pages contain several buttons, spinners,
textViews and Edit Text widgets, and their layout was key in developing the app. The
activity_tweet.xml file has a GridLayout for the football layout of 4-4-2, familiar to most
football fans. This added a uniform layout required for a grid of buttons. With the page
activity_action, the buttons are the same style as on the previous pages.
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5.7.3: Mipmap
The Reportr logo as shown in the design chapter was created using a logo design site
DesignApp.io (Designapp.io, 2016). The logo was designed with their drawing tool web
browser application. This can then be exported for use in Reportr. For the densities required
for different resolutions, a density convertor tool was downloaded from GitHub.com (FavreBulle, 2016). This simple but powerful tool converts a single PNG file into the different
densities required. With this the Reportr logo was added to the manifest under the
application tag, and the logo was also shown on each page’s ActionBar as shown in Figure
15 below.

Figure 15

5.8: Summary
With Implementation complete the testing and evaluation of the application could
begin. So far we have seen the different APIs used, whether they’re a simple RESTful JSON
API, a Twitter API library or the Android Library for SQLite. The algorithms used in
manipulating the data from these APIs were discussed in detail, along with any technicalities
required in making the application function smoothly. Finally the resources used were
discussed briefly, in order to show the steps from design to implementation.
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6: Testing and Evaluation
6.1: Introduction
The following section discusses the extensive testing throughout the implementation
of the application. This includes a discussion of the hardware used for testing, the testing of
both the content on the application and the API elements of the application. Along with this,
an evaluation is shown of what potential opportunities the application could have
incorporated, under the section entitled Future Development. Finally a statement about the
costs and maintenance finishes the section on testing.

6.2: In-House Testing
6.2.1: Hardware
The hardware used for testing the application consisted of the developer’s Windows
laptop, through use of the emulators on Android Studio. A Samsung Galaxy S6 and HTC
Desire 610 were both used for real life testing. There were some problems with layout on
the smaller screen of the HTC compared to the Samsung but it did not affect the
performance and usage of the application. The application was tested thoroughly
throughout development, through use of the mobile devices mentioned and the different
emulators. Overall the application worked well on the devices, with no functionality
problems found.

6.2.2: Application Content
While the application is targeted for SDK of API level 23, i.e. the second newest
version of Android to date, the minimum level was 16 which can accommodate older
devices. The application is primarily meant for mobile devices, as opposed to tablets; the
application could’ve been formatted differently for larger devices. For the navigation, the
back button is the way most Android users navigate. In light of this, the different pages were
tested with the back button being pressed on each to see where each activity lead; and this
encountered a few problems. To solve this the OnBack method had to be overridden for
each class to ensure the activities returned to the previous page correctly. Besides this, all
content was shown correctly on different devices. The layout for the device seemed
consistent throughout tests, although some fonts had to be changed colour and increased in
size in order to be easily readable.
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Another problem with layout was the size of the background football pitch image
that was originally used, compared to the one used in the final application (Figure 16).

Figure 16
This image was used compared to a more realistic grass effect background, due to
the fact the application was running slowly with the larger image file. This uses up too much
memory for applications and while the image could be condensed, so it scales it down for
memory or could be used on other threads to deal with the images (Android Developers,
2016), these ways could not be added to accommodate for the large file. Nevertheless this
image used doesn’t look pixalated or unsightly in the final application. The following
sections describe the testing of the different sections of the application; namely the football
API, the Twitter functions and the SQLite database.

6.2.3: Football API
Several errors occurred during testing with most being to do with the API for
football. Many requests were sent to the API football page to determine that it would work
if the application was used by many different users. During testing, after 50 requests were
sent in 24 hours, the website was inaccessible and the API key had to be set up. This was
solved by sending the API key as a header through use of the Volley library functions as
mentioned in Implementation. Alongside this, the Spinner widget that holds more players in
TweetActivity added the Arraylist firstMorePlayersArray every time a team was selected in
the Spinner chooseTeam. This problem couldn’t be solved but wouldn’t occur unless the
user continues to click back and forth between the team selections; an unlikely action to
occur.
The page for TweetActivity, that has buttons laid out in a similar format to a football
team’s positions on a pitch (i.e. 4-4-2), could not be set up in such a way that the positions
of the players in real life actually match the corresponding buttons. This was attempted and
while the player’s positions could be retrieved these could not be retrieved in the same
ArrayList as the names. Therefore it was required to match up the names with the positions,
in two separate ArrayLists, which was unsuccessful after many tests. Part of the problem
was that many players on the team had the same position, so there was no way to populate
one of the players in one button. In hindsight, this would call for a different approach:
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perhaps taking the player as a JSON object (as opposed to just the name or position) and
matching the positions from the object with the different buttons. Nevertheless the API site
used does not have the starting eleven positions of any of the football clubs, and therefore
would not be an up to date list of the players in real time. Overall, smaller errors occurred
while implementing, but these were fixed throughout the process.

6.2.4: SQLite Database
When the SQLite database was implemented there were no errors, but the overall
approach of a Save button (see storyboards page 5), to save a tweet, from ActionActivity, to
a match in the database was unsuccessful and the button was removed. The idea was to
have the tweets saved each time they are sent from the app and have each of these tweets
in an individual match but this approach could not be implemented. The final version has
the reports section separate to the other football pages entirely, but future versions of the
application could integrate the two as a more useful tool. Other than that the simple
database created works well, with no errors across different devices.

6.2.5: Twitter API
The main issue found while testing the Twitter login and then tweeting itself was the
aforementioned use of the official Twitter application. The plan during the design was to
have the application run independent of the official Twitter application or the Twitter
website, but after trying many different tutorials and libraries, the most usable version was
the Fabric plug-in. Instead of this, the application could in future development be a separate
Twitter application such as Fenix or similar. This means that the application could access the
timeline, messages and moments, similar to the official Twitter application. When it was
decided to not include these elements, the buttons were greyed out, as a sign of what the
application could become. This would show users that with further development, in
different updates of the application, there would be plenty more to come.
With the generated tweet itself, problems occurred when trying to generate the final
message similar to what is shown on page 5 of the storyboards, with a formulaic structure
showing the player, the action and the score with the two teams. While the team names
themselves were sent from CompetitionActivity to TweetActivity, the tweet generated in
the EditText in TweetActivity was the only information that could be sent to the following
page (ActionActivity). This means that a “Team 1 vs. Team 2” message could not be added
onto the Tweet. This made for a problem that couldn’t be solved as of yet, and a score or
time could not be added alongside this. With this it was realised that the SQL database idea
originally planned could have been useful regarding generating a tweet. It could have been
used to save the information and then reassemble it in the final tweet before sending.
Regardless of these drawbacks, the application remembers the login of any user who has
45

Lewis Fitzgerald

B00550891

used the application before; with the user having to just hit the login to Twitter button then
authenticate the application. This makes the application fluid and easy to use.

6.3: Future Development
Some key points for future development have been made above. Other ideas the
developer could potentially implement if the application were to be developed further are:
•

•

•

•

•
•

•

Have the application save the football data for offline use; possibly in a SQL
database: this would involve much more memory for the application but would be
useful for a relatively small database of the teams and players in the premier league.
Have different sports on the application to allow for a wider range of users: this was
the initial plan, to have access to rugby and Formula 1, but this plan did not come to
fruition as it was too large a task to implement.
Have useful hints and tips for users: have a hints and tips page or long-click feature
on some buttons to describe how to use the application. If the app were to be
developed as is, a description would be put on the Google Play Store including
instructions how to use it.
Have a website for the application: a website was created temporarily with the
website builder GoDaddy for a small fee, but this was only for a month to initiate the
Twitter application management registration. A full website hosted for a low cost
would be useful as a source for any information about the application, similar to any
other application on the Google Play Store.
Have a presence on social media: create accounts on the various social media sites
to promote and market the application for a wide range of users.
Make the application cross platform: use the large multi-platform IDE Xamarin
(Xamarin, 2016) to create a code base for an application that runs on Android, iOS
and Windows. This would again increase the amount of users greatly. This would be
useful if the application were to become the basis for a business.
Make the application customisable: a settings page with customisable styles of font
and colours, and possibly a “Night Mode” that the official Twitter application has,
since mid-2016 (Kastrenakes, 2016). Customisation was a popular idea from the
questionnaire results.

6.4: Cost and Maintenance
The only cost was a small fee of £12 that was charged for a month’s use of the
GoDaddy’s website builder and domain package, in order to set up the application on the
Twitter Application Management site. This was worth the small fee, for the initial set up of
the application Reportr. Besides this there were no other costs. The application was not set
up on the Google Play Store as it was deemed only to be the first stage of a fully-fledged
Twitter application and would not be competitive with other Twitter applications. In light of
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this, there is no maintenance required, but if it were to go on the Google Play Store, the
application would require the above changes mentioned and set up so updates can be
released as they are developed. During implementation also the Twitter Kit made by Fabric
for Android Studio requires updating for the latest library variables and information.

6.5: Summary
In conclusion, the testing proved very important for the application, and while a focus group
or group of external users couldn’t be used in the testing, the many tests throughout and
use of different devices and emulators was helpful. The evaluation concluded that there are
several key changes that could’ve been made in hindsight of the application’s development,
but it was successful overall in achieving the three main areas of development: access to
Twitter, access to a football API and access to a SQLite Database.

7: Conclusions and Recommendations
This section shows how the objectives written in the introduction were fulfilled. It
describes the outcome of the project as a whole and what recommendations there are for
the application if it were to be developed further. An overview is shown of how the
application could have been made in hindsight of how the development went the first time
around.

7.1: Evaluation of Objectives
Evaluation of the objectives made in the introduction is made below. This is an
important part in any final stage of a software development project, as the objectives laid
out what you hoped to achieve in a general manner. The objectives are summarised then a
brief discussion of how they were or were not achieved is shown.
•

•

For the application to be a faster way to tweet – This objective was achieved as the
application allows a user to tweet about a player for any team in the premier league
and what action occurred to them during a match. This can be done by pressing just
a few buttons, instead of typing out the message in full. The application runs
smoothly, as there are no memory issues so it does not require any loading times.
For the research to compare and contrast different Twitter applications and how
they become popular – through various aspects of research in the Analysis chapter,
the different Twitter applications on the Google Play Store were discussed and their
popularity was shown. While the free applications are more popular by a
considerable margin, there are still some advantages to purchasing a well-made
application for a small fee. While a fee doesn’t necessarily mean it is a better
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application, it was decided to have Reportr as a free application if it went on the
Google Play Store. This would attract new users to an original application.
To show what potential users want in such an application – this was done with the
help of an online questionnaire and from this directly the first main functions were
created. Besides this, good knowledge of other Twitter applications was used to add
similar functions that users would be familiar with.
To show the design of the different pages and overall navigation of the site, and to
show how these pages will interact – This objective was achieved with a thorough
storyboarding of each of the pages to be used, with an architecture design diagram
drawn out also. The prototype development went well in the first stages of design,
and the overall application was created from this same prototype; with the
evolutionary prototype model.
For the design to be colourful and aesthetically pleasing, and to make an
application that’s easy to read and easy to use – this was achieved through bright
colours familiar to football fans, with a football pitch background throughout the
application. The font was increased in size several times, as well as the font being
changed throughout so as to find the best way to make the application easy to read
and clear.
For the implementation and testing of the application to be thorough and ensure
the most possible amount of functions are being added, as attained from the
questionnaire and research – this was achieved for the most part, with the key
function of tweeting quickly being the priority. Alongside this, the reports section
was developed, but not to the full extent as mentioned in the Testing chapter. The
football API was successful in being implemented but the different positions of
players and other problems with the message that is tweeted at the end meant that
the full application was not developed as initially planned. From this the future
developments will be discussed below.
For the evaluation of the finished product to determine any future developments
and to show recommendations for additions to the application – The finished
product was evaluated and future developments are discussed below and in the
Testing chapter above.

7.2: Discussion
The project as a whole has tested the full ability of the developer and the final project is
something that is successful as an original application which allows the user to use Twitter in
a different fashion. The elements of the application were developed as planned, yet some
specific elements could not be developed fully, given the overbearing workload and limited
timescale. The application accessed Twitter, accessed a football API site and made use of a
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SQLite database, and so the developer feels they have created a varied application that
made use of all their skills as a developer.
Regarding the access to Twitter - the first element made for the application numerous online resources were used in order to connect to the Twitter API. While many
tutorials were tried, only one was decided on to be used in the final application; namely the
Fabric SDK for Android Studio. This made access much simpler than originally planned, but
there were some drawbacks. While the application connects to Twitter, it does not do so
from the application itself; but requires use of the official Twitter application or mobile site.
As this login to Twitter was successful, other functions, such as showing the Twitter timeline
were attempted but were not successful in being implemented. This was unfortunate but as
the application’s main function of tweeting quickly worked, the developer continued on.
This use of Twitter in a faster way than typing fully was made possible with the free
football API site, which was greatly important for gaining information about football. This
was successfully implemented, as the data was accessed with help of the library Volley that
had to be added onto the project in Android Studio. This was found with help from a user on
StackOverflow. From this the application can access the information quickly and generate
the tweet with just a few button presses, so from this the developer is happy regarding the
football side of the application.
The use of SQLite was, along with the use of the Twitter and Football APIs, a new
area of development and so online tutorials were helpful in starting the application’s report
section. With the application being aimed at journalists this was considered an important
area of development and was successful in being implemented. With the tweets themselves
not being added to the reports section though, the full premise of having an area for
tweeting could not be implemented. The idea of having a document area that could be
edited and exported to other sources could not be implemented also. Besides these, a
SQLite database was created that has provided useful as a new skill for the developer.
Overall the application was a challenge and there have been many new skills learnt
that could provide very useful in the field of Android development. The developer feels the
project was a success in what it has achieved and all the main objectives have been
completed. With the final section below, there are some future development ideas that
could be implemented, along with ideas for improving the already existing functions.

7.3: Recommendations
There have been many different ideas regarding developing the application, from it having
to primarily be a news application for Twitter; to it being both a news and sports application
combined; to it having a large SQL Server database with all the information required. Yet
overall the final application was not made in this way, especially given the new areas of
development that would have to be learnt. Below we can see some recommendations for
further development of the application:
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Have access to other Twitter functions: Any number of additions involving Twitter
can be added to the application, but Reportr as it is now can provide the user with
access to Twitter and from there access to the Timeline, to individual tweets or any
other part of Twitter would be the next stage of development: and probably not a
large leap from where the application is now with the Fabric SDK. This was
attempted but not successful giving the time frame. Also it would have been a great
feature to have a helpful sidebar that holds all other areas of Twitter, and is
accessible from any page in the application.
Have access to a variety of sports: While this is a bigger task than adding a Twitter
timeline onto the application, it would be easier to realise, as separate APIs are all
that are required for each sport. In this way the application would still not be too
large and slow, as it accesses the information on any different sport from an API.
While access to the football API site currently in use for the application is free,
charges can be expected from many more thorough API sites; especially if there are
thousands of requests being sent to the site.
Make the application customisable: This was a feature that potential users agreed
they would like in the application; yet as many applications native to Android aren’t
customisable perhaps this is a hard function to implement. While the application is
readable and colourful, a more subtle colour scheme could be used and this could be
added in the settings: especially if the reports section was implemented as a
document editor.
Make the reports section larger with more functions: While this idea was initially
planned, it did not come to fruition. The idea of having each match with its series of
tweets on an individual screen that could be large enough to compile a report on,
would be an important aspect for journalists who wish to type up a match report
from a series of tweets they’ve added. This then could be exported to a variety of
formats, such as pdf, word or sent via email. This idea of sharing or exporting
information is extremely valuable when it comes to any successful mobile
application.
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Appendices
1: Rich Pictures
1.1: The Problem
Below in this Rich Picture of the problem, the overall view of all the stakeholders in this
project and how they are affected by one another can be seen clearly. Also notice how each
stakeholder is affected at this problem stage.

1.2: The Solution
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As we can see below in the Rich Picture of the Solution, the app strives to aid all
stakeholder’s regarding this project.
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2: Questionnaire on SurveyMonkey.com
Twitter has become very popular over recent years for the latest news. For many sports
journalists or people interested in sport this has become a major platform for finding out
and sharing the latest information about many sports. An app is in development to help
people quickly tweet about their favourite sporting events and is aimed at getting people to
be the first to tweet about the latest results and/or info. This app is also an aid for
journalists to easily combine their tweets in an easy to use manner for later reports or
articles.
Could you please fill in this short survey regarding your usage of Twitter with regards to
sports?
Q1 On a scale of 1 (being rarely) to 5 (being frequently), how often do you tweet about
sports or find out about sports on Twitter?
Q2 What sports would you regularly tweet or find out about on Twitter? (Please select 3)
Football
Rugby Union
Cricket
Tennis
Horse Racing
Q3 On a mobile device or tablet, do you use the Twitter app (or other independent Twitter
apps, such as Tweetcaster/Fenix) or the Twitter mobile website?
App (If other Twitter app please specify)
Website
Q4 If an app was created to enable faster tweeting about the latest sporting events, what
features would you find useful?
Visual Representations of players
All features of normal Twitter app i.e. access to profile, trends, latest news etc.
Option to edit your generated tweets before sending
An area to compile all your tweets in an easy to use format, for later reporting.
Option to edit and change what sports/players/any other sporting features.
Customise the app's colour/design
Option to sign in to different Twitter accounts
Separate login for Reportr app, to be used for sporting journalism only
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Q5 How likely is it that you would recommend this app to a friend or colleague?
Q6. Any other feedback regarding this new app?

2.1: Answers to Questionnaire
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