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Summary 

The aim of this project was to produce a geographically aware application for mobile devices that 

would allow friends to view each other’s locations on a map to aid in navigation and meeting up with 

one other. The aim was also to improve upon the ideas of other existing systems. It was also hoped 

that users could become more social by knowing each other’s whereabouts. The project grew 

through further research and this report details the research, design, implementation and testing of 

the system. 

As the system is now in use worldwide and has passed all testing as well as implementing all of the 

primary functional requirements I believe that the project has been a success. Some users have also 

reported it has helped them to be more social. 
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1 Introduction 

I have often found myself on the phone trying to describe where I am to someone, so we could meet 

up, and it occurred to me that if I could see where they were, and they could see where I was on a 

map, it would make meeting much easier.  

The proposed system hopes to alleviate this problem and cut down the amount of time someone is 

lost as well as improving upon the ideas of current systems with a much more robust privacy system. 

It may also help to make users more social as you are more likely to meet up with someone in town 

or ask for a lift from campus if you can see that they are nearby.  

From research it seems that the proliferation of smart phones with GPS has reached a suitable level 

to make the system viable, as the system would likely require GPS on the handset to be accurate 

enough to be useful.  

 

Figure 1 - Graph showing globally the increasing amount of Mobiles with GPS
1
 

                                                           
1
 Sourabh Kalantri, ‘Sales of GPS-enabled Cellphones to Quadruple by 2011 - LaptopLogic.com’, Sales of GPS-enabled 

Cellphones to Quadruple by 2011, 2007 <http://laptoplogic.com/news/detail.php?id=3597> [accessed 15 November 2010]. 
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1.1 Overview of the Proposed System 
This section contains an overview of the proposed system and reasons for why there is a need for 

such a system. 

The aim of this project is to create a native Android social networking application for displaying the 

location of friends using a map and allowing friends to message and meet one another using live 

tracking. It will also provide a robust, easy to understand and highly configurable privacy system. The 

application will use some of the same ideas as FourSquare and Google Latitude but will not be a 

carbon copy of either, as neither application quite gives the kind of service I would like to create. 

Ideally a website will also be created to allow users of non-android phones and desktop computers 

to partially use the service as well.  

The application has many uses, such as meeting a user in large crowd at a festival or other large 

gatherings, as well as keeping track of friends who might have become lost on a night out. 

The system has a very large scope for further work, such as logging a day’s travel and then using the 

result to calculate the distance travelled for an expenses claim. Another use could be locating users 

in an emergency by the emergency services or tracking the live location of a parcel so you don’t miss 

it. It could turn out to be an invaluable application. 

To summarise the application, I envisage: 

 A native android application enabling users to locate, message and meet other users using 

the same application, using a variety of different location technologies to aid location.  

 A close integration between the service and Facebook to obtain users’ friends. 

 A mobile and desktop optimised website so users without a compatible Android handset can 

also view their friends’ locations. 

 Basic short range user location using Bluetooth or Wi-Fi. 

 A simple, easy to use and highly customisable privacy system enabling users to feel safe and 

not “stalked” by other users. 

 An ability to share your location with an unregistered or non-friend user for a short time 

using a short code that expires after a set interval. For example, users could be directed to a 

business by a non-user of the system. This could be an extension once the project is 

complete. 

The points above will be further investigated through a comparison of other social software features 

from which the functional and non-function requirements will be produced. 

1.1.1 Target Users 
The application will require a smart phone so it will be aimed at fairly technically literate users but 

no one age or gender group in particular. The website will be aimed at any user who has access and 

can use a web browser. 
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1.2 Report structure 
Firstly, professional considerations have been taken into account, where the ethical implications of 

the application have been examined. Next, a requirement analysis has been undertaken to help find 

out about existing systems and the technologies that may be used. This is followed by the 

requirements specification, which will explicitly state what the application must do. The next section 

is the Plan showing what I intend to do and when, followed by the design, implementation, testing 

and final conclusion on the project. 
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2 Professional Considerations 

The British Computer Society is a professional body representing IT Professionals in the United 

Kingdom. For the project to be ethical and successful it will be useful to identify key points the 

software must meet in both the Code of Conduct and Code of Good Practice. 

2.1 Code of Conduct 
The Code of Conduct details issues that must be dealt with in projects. 

Many sections of the Code of Conduct are relevant to my project but most specifically is point 3 

under the section entitled “The Public Interest” which states: 

“You shall ensure that within your professional field/s you have knowledge and understanding of 

relevant legislation, regulations and standards, and that you comply with such requirements. “ 

As the system will capture extremely sensitive data, it must comply with the Data Protection Act. To 

comply, the system must be implemented in such a way as to keep all sensitive data as secure as 

possible from third parties. Personal data must be kept up to date and must be removed if the user 

requests it. Data may be released to a third party with permission from the user or at the request of 

a Court of Law. This is also mentioned in the “Duty to Relevant Authority” section. 

Under “Duty to the Profession” it states: 

“As a Member of the BCS you also have a wider responsibility to promote public understanding of IT – 

its benefits and pitfalls – and, whenever practical, to counter misinformation that brings or could 

bring the profession into disrepute.”  

This means the system must be very explicit about how it works as well as what data is stored so as 

not to bring the profession into disrepute. Point 9 under “Duty to Relevant Authority” is also covered 

by being very explicit about data storage and capture. 

2.1.1 Professional Competence and Integrity 
This section is particularly important as I am embarking on this project with only cursory knowledge 

of the Android platform as well as location techniques. 

To comply with the Professional Competence and Integrity section I must continue to research and 

learn about all the technologies of the system and must not claim I know more than I do.  I must also 

comply with the Code of Good Practice. 

2.2 Code of Good Practice 
The Code of Good Practice details guidelines a professional should work to in the IT Field. 

I must ensure I personally comply with the Code of Good Practice particularly Section 4 which deals 

with Research and Section 5 which deals with Software Analysis, Design and Development. Section 

3.3 also has some very useful guidelines on security that I will follow. It will also serve as a good 

reference tool throughout the project. 
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3 Requirements Analysis 

3.1 Research 
This section details the important points that have arisen during research for this project. The 

research has helped to decide on the platform and technologies to be used as well as a basic idea of 

how the system might look and perform. It has also helped identify some features not thought of in 

the initial aims by looking at existing solutions. 

3.1.1 Existing Systems 
There are hundreds of small Social GPS applications (like Mologogo 2) but the main contenders who 

seem to have the most users are Google Latitude (3 million active users3) and Foursquare (4 million 

users4). Facebook have also recently launched their own geo location add-on called Facebook Places 

that it is very similar to Foursquare but as this service is brand new and has relatively few users it is 

being discounted for the moment. The proposed system could tap into Facebook Places as it has a 

publicly accessible API allowing the user to update their location on Facebook directly from the 

application. 

Comparing the common features between the two most used platforms will help identify the 

important features which must be implemented for the application to succeed, as well as identify 

possible functions that could be added. 

 

 

 

 

                                                           
2 ‘Mologogo: The GPS Phone Tracking Social Network & Friend Finding for Nextel, Boost, Blackberry and 

Windows Mobile Phones with GPS’ <http://www.mologogo.com/about.jsp> *accessed 16 November 2010+. 

3
 MG Siegler, ‘Google Latitude Has 3 Million Active Users, Check-Ins Likely On The Way’, 2010 

<http://techcrunch.com/2010/05/06/google-latitude-users-check-in/> [accessed 15 November 2010]. 

4
 Leena Rao, ‘Boom! Foursquare Crosses 2 Million Users’, Boom! Foursquare Crosses 2 Million Users, 2010 

<http://techcrunch.com/2010/07/10/foursquare-crosses-2-million-users/> [accessed 15 November 2010]. 
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Figure 6 - Google Latitude 
Figure 5 - Mologogo 

Figure 4 - Foursquare 
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3.1.1.1 Feature Comparison Table: 

Features Google Latitude FourSquare 

Live Tracking Yes- Very recent addition but 
huge problem with battery 
drain and no prompt to know 
when someone has enabled live 
tracking on you 

No – Location only as accurate 
as when the last user checked 
in 

 

Privacy Controls Yes – Very Limited. Options for 
all friends are show exact 
location, show general location 
or show no location at all.  

Yes – By design a user only 
knows your position up to the 
last check-in but you cannot 
hide check-ins from your 
friends. 

Map Marking / Notes No Yes. Foursquare is used for 
reviews of places and a user 
can leave a note to their friends 
about a location recommending 
it or not. 

Friends Yes – All users must have a 
Google Account. 

Yes – All Users must have a 
Foursquare Account but also 
downloads Facebook Friends, 
integrating the two lists of 
Friends. 

Integrated Messaging No Partially – via Notes on a 
Location. 

Ability to Share Location with 
Non Users 

Yes – Via Public Profile but no 
live tracking as the image is 
static and updates arbitrarily  

Yes – Via Public Profile. Shows 
last Check-in 
 

Configurable Background 
Update Times 

Partial – Self configures based 
on remaining battery life 

No 

Navigation To Other Users Yes – via Google Maps No 

Location Logging Yes Yes – Via Check-ins 

User Configurable Alerts (User 
proximity etc.) 

Partial – has to be done via the 
web interface from a desktop 
computer  

No 

 

As you can see from the comparison table above, if the proposed system fully integrated all the 

points above it is possible that it could directly compete with the likes of Foursquare and Google 

Latitude, as well as being incredibly useful. 
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3.1.2 The Android Platform 
This section aims to give an overview of the Android Platform as well as a short explanation for why 

the platform was chosen. 

3.1.2.1 What is Android? 

Android is a relatively new open source operating system for mobile devices (including smart 

phones) that is rapidly gaining market share.5 Android is based on a Linux Kernel and applications 

can be written in native code (C and C++) using the Native Developer Kit or in a modified version of 

Java running on a custom virtual machine called Dalvik using the standard developer kit. Android’s 

current version is at 2.2 (called Froyo).  

3.1.2.2 Why Android? 

Android has been chosen early on for a variety of reasons, namely: 

 Free SDK and Emulator 

 Supports On Device Testing and Debugging (as I own an Android Device) 

 Free Application Signing 

 Java based Syntax and core language features 

 Quick Approval for Submission to App Store allowing in the wild testing 

 Full support for background services 

 Supports GPS and other location methods 

 Rich UI with multi touch support and a Map View component 

                                                           
5
 ‘Android Market Share Increases in Q3 2010: Report | Techlogg.com’ 

<http://techlogg.com/2010/11/android-market-share-increases-in-q3-2010-report/1688> [accessed 15 
November 2010]. 

Figure 9 - Nexus One running 2.2 (Froyo) 
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3.1.2.3 Comparison of Other Platforms 

The section below details the other platforms that were investigated and the problems found with 

them: 

Symbian – Symbian Foundation 

Advantages:  

 Most widely used phone operating system6 

 Supports both Java and Native C++ Code 

 Free SDK and Emulator 

Disadvantages: 

 Java on the platform is not full Java but a subset called J2ME. J2ME has a very limited UI that 

does not have any of the features or looks a user expects of a modern smart phone UI. For 

example, there is no multi-touch support and any extra UI features not part of the standard 

UI tool kit must be drawn from scratch using Java 2D, making it cumbersome and slow to 

develop for 

 Signing of an application to allow access to hardware is very expensive (minimum of £2007 

under the Java Verified Program for each released build) 

 Unsigned applications have blocking prompts that pause program execution until a user OK’s 

an action such as accessing the Internet or using GPS. This means background applications 

are unworkable 

 Device fragmentation leading to applications not porting well between different handsets 

despite being written in Java. Only work around is to use a service such as J2ME Polish to 

handle porting but subscriptions are prohibitively expensive. 

Blackberry OS – Research In Motion 

Advantages: 

 Java based language 

 Free SDK and Emulator 

 Modern OS supporting advanced UI features such as Tabs and a Map view as well as full 

support for always on background services. 

Disadvantages: 

 Applications must be signed to be installed on a device. The certificate must be applied for 

directly from RIM, which incurs cost and a time delay. 

 Don’t own requisite hardware for testing 

 Full GPS support is only on newer models of Blackberry. 

 

                                                           
6
 ‘Mobile Web Traffic’ <http://www.bberrynews.com/tag/web-usage/> [accessed 15 November 2010]. 

 
7
 ‘Testing Your Application with Java Verified’ <http://javaverified.com/testing> *accessed 15 November 2010+. 
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iOS – Apple 

Advantages: 

 Immensely popular with large App store for publishing application 

 Supports all modern features such as GPS, multi touch and a rich UI 

 Supports background applications on the newest version of the OS (iOS 4) 

Disadvantages: 

 Don’t own requisite hardware for testing 

 SDK is not free and requires an Apple Developer Subscription 

 Until the App Store accepts the application there is no way to use the application except for 

limited testing on multiple handsets. 

 Applications are written in Objective-C, which is a strict superset of C. I have no experience 

programming this language and do not believe it would be possible to learn to a required 

level in the time available and complete the project. 
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3.1.3 Location Methods 
This section details the research done into the main ways of locating a mobile device, as well as an 

overview of how a location is given. Google Latitude uses all the methods given below. 

3.1.3.1 What is Latitude and Longitude? 

Latitude and Longitude are a geographic coordinate system that enables any location on Earth to be 

specified by a set of numbers, but does not give altitude or depth.  

Latitude is measured from the equator with positive north values for all points above the equator 

and negative values for all points south of the equator. The measurement is usually degrees. 

Longitude is the angle East or West of a reference point, which in most of the world is the Prime 

Meridian that runs through the rear of the Royal Observatory in Greenwich. 

The position of Sussex University in this notation is 50° 52.0084' N and 0° 5.2154' W 

3.1.3.2 Calculating Distances Using Latitude and Longitude 

There are two very popular formulas that can be used to calculate distances using Latitude and 

Longitude. The first is the Haversine formula, which is quite simple but assumes that the earth is a 

completely spherical ellipsoid. This causes problems with accuracy over large distances so is only 

used for quick calculations. 

The second method is Vincenty’s formula, which uses a theoretical representation of the earth; the 

most widely used model being WGS-84. This formula is the one most likely used by Google Latitude 

and Foursquare for calculating distances, as it is the most accurate and very efficient, although in 

rare circumstances it does not return a result. 

3.1.3.3 GPS 

GPS stands for Global Position System which is owned and run the by United States Government. 

GPS was originally designed for use by the military, but was made available for civilian use by the 

USA when it was realised how many applications it could have. It is often used in scientific 

experiments to give precise timings. 

The system is made up of around 30 satellites orbiting the Earth at a height of 20,200km, with each 

satellite broadcasting a signal that can be used by a GPS receiver to calculate its position. The 

message includes the time the message was transmitted, orbital information and the general health 

and rough positions of other satellites. 

For a receiver to get an effective fix, four or more satellite signals are used at one time to calculate a 

position accurate up to 10 meters. 

A disadvantage of GPS is that it cannot be used if the view of the sky is obstructed and it can take a 

few minutes to get an accurate fix if the receiver has not been used in a while (known as a cold 

start). GPS can also consume a lot of battery when in use or even idle. 
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3.1.3.4 AGPS 

AGPS stands for Assisted Global Positioning System. AGPS is the same as GPS in every respect except 

it uses a known position on start-up near to the user such as a cell tower to increase the speed a 

location fix is obtained. Most GPS chips in phones are AGPS chips as they reduce the amount of time 

the GPS needs to be active, saving battery life. 

3.1.3.5 Cell Towers 

When a mobile phone is connected to a mobile network it connects to one single based station 

called a Cell. Using API’s built into the phone it is possible to access all the information about a Cell 

which can be used to uniquely identify it. Passing this data into a database of Cell Tower ID’s will 

return the rough position of a mobile phone.  A few services exist to do this: SkyHook8, CellDB9 and 

Google (though an unofficial API10 for Google’s service has to be used and access may be terminated 

at any time). 

Accuracy is usually around 500m but can be as low as 5km and as high as 100m depending on the 

location. In cities where there are many more cell towers accuracy is highest, which is very useful as 

GPS can fail around large buildings due to the obstruction of the sky.  

3.1.3.6 Wi-Fi 

Locating a mobile via Wi-Fi Access Points works on the same principle as locating a mobile via Cell 

Towers; the mobile phone scans for local Wi-Fi access points and sends the data to a database. If the 

MAC address of the Access point is found then the phone can be located with quite high accuracy 

due to the limited range of Wi-Fi networks. Again, Skyhook and Google provide this service, although 

the Google API is closed to outside developers. Accuracy can be as high as a few meters and at worst 

(in extreme cases) 50m. 

3.1.3.7 Bluetooth 

Currently no application uses Bluetooth in combination with other location methods to bring a user 

exactly to another user. The system would work by both users’ mobiles scanning for each other 

devices when the other location systems say the users are close. More research needs to be done 

into the viability of this method but if this system was implemented successfully into the application 

it would help to further compete with other social location applications. 

                                                           
8
 ‘Skyhook: How It Works > Overview’ <http://www.skyhookwireless.com/howitworks/> [accessed 21 April 

2011]. 
9
 ‘CellDB’ <http://www.celldb.org/index.php> *accessed 21 April 2011+. 

10
 ‘Toyz Wiki: MyLocationAPI’ <http://www.toyz.org/cgi-bin/wiki.cgi/MyLocationAPI> [accessed 21 April 2011]. 
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3.2 Focus Group 
A focus group was brought together to help identify the functionality of the application and fill in any 

features that may not have been previously considered for development. 

The group was composed of 5 people, all third year students but each taking a different degree as 

well as being a mix of genders and computer literacy.  A small presentation was given about the 

software as well as a demonstration of the main competitors, Foursquare and Latitude. The general 

consensus for each question is shown below with participants’ responses in quotes. 

1. Do you own a smartphone? 

 4 out of 5 did: two Android handsets, one iPhone and one Blackberry. The non-

smart phone was a very basic Nokia 1661. 

2. Do you use one or more social networking sites (Facebook, MySpace, Bebo)? 

 All participants use Facebook, one participant uses Twitter 

3. Do you use Google Latitude or Foursquare, Facebook Places or a similar service?  

 One participant used Foursquare 

4. If you don’t use any of the above services, why? 

 “I didn’t know about them” 

 “I don’t see the need” 

 “No one I know uses them” 

5. Do any of the features below seem unnecessary?  

a. Live viewing of friends’ locations 

b. In-built messaging to friends 

c. Complete privacy control (using groups of friends) 

d. Separate website for non-Android users 

e. Step by step navigation to meet friends 

f. Use Facebook to manage friends 

g. Ability to share location temporarily 

h. Location logging 

 “No, all features seem like a good idea as long as the user can delete their data at any 

time.” 

6. Are there any other features that you would find useful? 

 Shareable Markers to help meet in a location.” Would be very useful for me when 

organising pub crawls to mark out a route” 

 Privacy – Most up to date live location only shown if user agrees to meet another user. 

One participant said “This would make me feel better about privacy issues so I don’t feel 

like I’m being stalked”. 
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7. Would you use this service? 

 “Yes if it works on the phone without draining the battery. I have real trouble 

with battery life on my phone (Phone Model: HTC Desire)” 

8. Any Comments? 

 “I really like it. I’d use it at festivals and it would’ve been very useful at the recent 

protests when I wanted to find my friends”.  

 “Good for society pub crawls in case anyone gets lost” 

From the focus group there definitely seems to be a need for the application, as their highly positive 

feedback suggests that others may also find the application useful. Even though the focus group 

consisted of only one demographic (students), the results suggest that, at the very least, this section 

of the target audience would utilise and benefit from the application. 
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3.3 Use Case Diagrams 

3.3.1 Overview 
A use case has been developed to show how the user will interact with the system. The use case 

helps to identify problems and requirements the system must meet while still staying fairly abstract 

and not dealing with specific implementation details. 

3.3.2 High level Use Case Diagram 
The diagram below gives a very high level overall view of the proposed system. All of the activities 

are further explored in use case scenarios below. 

 

There is no connection between the server and display as only the user is involved in initiating the 

display to appear. 
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3.3.3 Use Case Scenarios 
This section contains use case scenarios depicting how the system may function from a user’s point 

of view. 

3.3.3.1 Initial System Setup 

Primary Actor: End User 

Goal: The application is setup and working with privacy filtering the users location to friends 

accordingly.  

Preconditions: The user has a Facebook Account. 

Trigger: User wishes to install the Application 

Scenario:  

1. User: starts application  

2. System: prompts user asking whether to login or register 

3. User: selects register 

4. System: prompts user for Facebook login details 

5. User: inputs Facebook details 

6. System: verifies Facebook details and the user is taken back to the login screen 

7. User: Enters login details and selects login 

8. System: Verifies details and downloads information to the device. Displays a map 

showing the location of all friends currently using the service 

Exceptions:  

1. User has no Facebook Account – The user must sign up to the service externally or 

via the built in Android Web Browser. 

2.  User enters invalid Facebook details – The system notifies the user and allows them 

to try again. 
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3.3.3.2 Meeting another User 

Primary Actor: End User 

Goal: User A sets off to find user B. 

Preconditions: Both users A and B are signed up for the service as well as having the application 

installed on two separate compatible handsets. 

Trigger: User A wishes to meet User B 

Scenario:  

1. User A: From the map view turns on navigation mode 

2. User A: Messages User B via the Android App or another method saying they would like 

to meet 

3. User B: Replies to User A and turns on their navigation mode 

4. Users: A and B navigate to one another using the map view 

Exceptions:  

1. User B never replies to User A 

3.3.3.3 Message User 

Primary Actor: End User 

Goal:  A message is sent to a user’s friend. 

Preconditions: Both users are signed up for the service as well as having the application installed on 

two separate compatible handsets. 

Trigger: User wishes to message a friend 

Scenario:  

1. User: selects friend from the friend list and selects message 

2. System: prompts user to enter the message 

3. User: enters message and selects send 

4. System: message is sent and an alert displayed on the friend’s handset 

5. Friend: views the other user’s message after selecting the alert or checking the message 

tab 

Exception:  

1. User enters a blank message – System prompts user asking for some text to be sent 
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4 Requirements Specification 

4.1 Functional Requirements 
The functional requirements have been split into two different categories: core features that the 

system must implement (barring any extenuating circumstances) and extended features that will be 

added if there is time.  

These requirements have arisen from research into existing systems as well as a focus group. 

4.1.1 Core Features 
The System must: 

 Display live location of Friends on a map 

 Allow users to message one another from within the application 

 Allow users to messages users that are nearby (Proximity Messaging) 

 Have near real time messaging using push notifications or polling if push fails 

 Allow simple navigation to other users of the system 

 Allow signup to the service from within the application 

 Implement a website allowing non Android phone users to view friend’s locations on 

both desktop and mobile devices 

 Allow friend management from the website 

 Allow sharing of location from the website 

 Have comprehensive privacy controls allowing user to only show their location to certain 

users at differing levels of accuracy 

 Allow markers to be placed on the map and shared with friends 

 Allow navigation to markers 

 Have a background service in the Android app so updates can be made in the 

background as well as alerts to the user 

 Integrate with Facebook and use Facebook Friends in the system 

 Allow friends to be found via Bluetooth or Wi-Fi for close range navigation  

 Allow the user to stop the service quickly 

 Keep data traffic to and from the webserver to a minimum to save battery and possible 

costs 

 Not impact battery life 

4.1.2 Extended Features 
These features are to be added to the system once the core functionality is in place if there is time.  

 Integrate the service with FourSquare or Facebook Places, allowing users to Check-In to 

either service from my application. This would, in my opinion, hugely increase the 

usefulness of the application  

 Integrate a security system into the application so that the phone can be tracked if the 

phone is lost or stolen or even if the SIM card is changed 
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 Integrate the system further with Twitter or Facebook to allow the displaying of tweets 

or Facebook Status Updates on a map to see what friends were thinking at different 

locations 

 Allowing posting of Facebook Updates or Twitter Tweets from the application 

 Implement advanced step by step navigation to friends 

 Add alerts and timeouts to messages on the map allowing a message such as “leaving 

Campus here at 3, ring me for a lift” to aid in lift sharing and other meetings, with the 

message expiring after a set interval 

4.2 Non Functional Requirements 
Non-Functional requirements are used to define how the system must operate 

The Non Functional Requirements are: 

 The system must be intuitive and easy to 

 The application must be as quick and responsive as possible 

 The application must run on as wide a selection of Android OS versions as possible 
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5 Architectural Diagram 

An architectural diagram has been created to aid in the planning and design process, as seeing the 

system from a high abstract level helps to identify what needs to done. 

The web server will be Apache on Linux with PHP 5.3. PHP has been chosen as I have worked with 

PHP for many years and I feel comfortable coding in it.  

The database will be the latest version of MySQL for storage of all the data using spatial storage as it 

allows you to order results by distance if this feature is needed. 11  

                                                           
11

 Andy Rubin, ‘Geo Distance Search with MySQL’ <http://www.scribd.com/doc/2569355/Geo-
Distance-Search-with-MySQL> [accessed 16 November 2010]. 
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6 Project Plan 

From the Requirements Specification the main milestones in this project have been identified and a 

plan made to aid in the development of the system and to help ensure it is completed on time. 

6.1 Project Milestones 
The project has been broken down into six milestones that must be met for the project to succeed. 

These have been further broken down below to show what each milestone consists of. 

 Milestone One: Design – High Importance 

o Activity Diagrams 

o Class Diagram 

 Milestone Two: Basic Implementation – High Importance 

o Signup and integration with Facebook Implemented 

o Friends Live Location Shown on Map using combination of location technologies 

o Privacy Controls Implemented 

o Background Service for updating location 

o Messaging system 

o On-going testing of software 

 Milestone Three: Further Implementation – Medium Importance 

o Simple user navigation  

o Distances to each friend show in the Friend List 

o Marker System 

o Push Server and Notification System 

o Close Range navigation 

o On-going testing of software 

 Milestone Four: Supporting website- Low Importance 

 Milestone Five: Final Review Testing  - High Importance 

o Battery Usage 

o Data Usage 

o Time Taken to meet a friend both with and without using the application 

o Integration testing 

 Milestone Six – High Importance 

o Implement one or more of the extended features  

 If an extra feature is implemented, further testing may be required 

o Produce the final draft documentation for the project.  
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6.2 Gantt Chart 
The chart below shows how the project will hopefully progress with enough time left for any major problems to be resolved.  

The weeks are numbered starting from the November 22nd up to final hand in date of 5th May 2011. The final draft report is due on the 18th March and so 

everything needs to be finished to an acceptable level by then. 

 

 Weeks: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

M1                                                 

M2                                                 

M3                                                  

M4                                                 

M5                                                 

M6                                                 

Extra Work                         

 

Extra work is the finalisation of the report after feedback as well. 
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6.3 Interdependency of Tasks 

 

The diagram above details how each feature of the system relies on another which if time is short 

allows me to pick which tasks to drop and how this will affect the system further along in the 

project. 

6.4 Points of Failure  
The most likely task to fail is implementing the push server using Google’s Beta Cloud to Device 

messaging service. If this happens, an alternative that also works on more handsets has been found 

using a combination of PHP and a Really Small Message Broker (RSMB) called Mosquitto12. Another 

alternative service is Xtify, which is free to freelance developers, and has a simple XML Web 

Service.13 

The second most likely failure will be the close range Bluetooth navigation that could fail due to the 

limitations of the platform such as an inability to measure signal strength.  

                                                           
12

 ‘How to Implement Push Notifications for Android’ <http://tokudu.com/2010/how-to-implement-push-
notifications-for-android/> [accessed 16 November 2010]. 
13

 ‘Xtify: Xtify Smart Notifications Platform - Push Notifications for iPhone, Android and BlackBerry’ 
<http://www.xtify.com/> [accessed 5 March 2011]. 

Figure 11 - Dependency Diagram 
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7 High Level Design 

The high level design consists of Activity Diagrams detailing roughly how each function should be 

performed. Activity Diagrams were chosen because they offer a very high level overview of 

functionality and program flow. 

As PHP had already been decided on for the programming language of choice, as it is well known to 

me, research was carried out into PHP frameworks that could be used to speed up the development 

of the Web Service and accompanying Website. After a lot of research it was decided that the 

CodeIgniter14 Framework would be used as it allows the programmer huge freedom to do things as 

they please but with full support of the Model View Controller (MVC) Paradigm for the website 

whenever needed. The framework also includes a lot of helper functions for data validation and 

database access to help speed along development, which will be needed, as time will be tight to 

implement all the features I would like to see. 

Model View Controller was chosen as the paradigm for both the Website and Android Application as 

it offers the most backend code reuse and a proper separation of Data and the User Interface. For 

example, to port the Android Application to the Blackberry platform, the only code changes would 

be needed in the View code as the backend Model should work fine. This also allows the Website to 

have one backend and serve up pages for both Mobile and Desktop websites alike with no changes 

to the Model. 

7.1 Design Methodology 
As the system to be designed was very large and I was starting with limited knowledge of a few of 

the major technologies to be used, an Iterative Methodology was chosen. This meant that the 

Design evolved as the system grew with lots of feedback from testers as early as possible. This is 

expanded on in the Implementation Section. 

7.2 What is Pikoo? 
Pikoo is the name I have chosen for my application. The reason for the name is “Piku” in Japanese 

means “to peek” but unfortunately the domain wasn’t available so I went for a phonetically similar 

name. 

                                                           
14

 ‘CodeIgniter - Open Source PHP Web Application Framework’ <http://codeigniter.com/> *accessed 2 May 
2011]. 
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7.3 Detailed Use Case Diagram 
The Use Case Diagram is shown below that was used as a starting point for the design. A Use Case 

was chosen as it lists all the functionality the application must have. 
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7.4 Activity Diagrams 

7.4.1 Login 
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7.4.2 Register 
 

 



Candidate Number: 10264    

 33 

7.4.3 Message 
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7.4.4 Share Marker 
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7.4.5 Update 
All Updates are broadly similar so to stop repetition only one Diagram is included. 
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7.4.6 Navigate 
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8 Low Level Design 

The Low Level Design has been split into two main sections, the Website / Web Service and the 

Android Application. The Web Service will be covered first as the Android Application relies on the 

Web Service. 

8.1 Website and Supporting Web Service 

8.1.1 File System Layout Design 
As stated earlier, the Website and supporting Web Service was made using PHP and the CodeIgniter 

framework. The framework uses folders to help organise an application and is split into two main 

sections, Application and System. The System folder contains the entire framework data so will not 

be covered in detail whereas the Application folder contains all the code for one application. 

The layout of the web server is: 

 Application 

o Config – this folder contains all the configurations files for the application including 

database and session configuration 

o Controllers – this folder contains all the controllers 

 Api.php – the API controller which handles every function of Pikoo 

 Fbconnect.php – handles registration and integration with Facebook 

 Fbfix.php – handles the fixing of the Facebook token bug 

 Home.php – handles all pages on the website that are seen when a user is 

not logged in 

 Pikoo.php – handles user authentication and validation as well as the 

secured part of the website  

o Errors – pages for errors such as 404 

o Libraries 

 Facebook.php – Facebook’s own Library for accessing their API 

 Mobile.php – Used to detect a mobile browser and switch the websites 

layout 

o Models – contains all the models used by Pikoo 

 User_model.php  - contains all the functions relating to a user and returns 

data from the database 

o Views - This folder contains all the views used by Pikoo grouped by the name of the 

controller that calls them 
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8.1.2 Web Service API 
The Web Service API processes all data to and from the Website and the Android Application once a 

user has registered.  

Calls to the Web Service API are in the POST format and follow the syntax of 

“http://pikoo.co.uk/api/FUNCTION” and always require the User’s email and password (as a SHA1 

hash) if the request is coming from a remote location (i.e. the Android App). Local requests from the 

website do not need the username and password pair as authentication is handled via PHP sessions. 

All required data must be sent or the API call will fail. SQL injection is avoided by the use of query 

binding which effectively sanitises all data and also type checks. 

The functions possible are: 

Function Description Return 
Data 

Input Variables 

Index (or blank) Checks if POSTed user data is valid JSON No Extra Variables 

Locationupdate Receives and processes a new user 
location 

None Lat – Latitude 
Lon - Longitude 
Bat – Battery level 
Acc – Accuracy of fix 

Getfriends Updates the locally stored Facebook 
friends list by requesting an update 
from Facebook and returns a JSON 
array containing all the user’s friends 
details 

JSON No Extra Variables 

Updatefriendprivacy Changes a friends privacy level to 
either fully share the users location, 
share their rough location or not share 
their location at all 

None Id – Friend’s ID 
Privacy – Their New 
Privacy level  

multipleprivacyupdate Changes multiple friends’ privacies in 
one request. Currently only used by the 
Web Interface and not the Android 
application 

 G1 – Friends ID’s in 
group 1 (full location) 
G2 – Friend ID’s in 
group 2 (rough 
location) 
G3 – Friend ID’s in 
group 3 (hide 
location) 

Friendslocations Returns a JSON array containing all a 
user’s friend’s latest locations. If /true 
is appended to the request, the users 
names are returned as well. This is 
useful for AJAX calls on the Web Site. 
i.e. “api/friendslocations/true” 

JSON No Extra Variables 

Getmessages Returns a JSON array containing all the 
non-downloaded messages for a user 
unless “all” is POSTed with a value of 1, 
which returns all messages ever sent or 
received by a user 

 All – 1 or 0 
Last – only returns 
messages received 
after this unix 
timestamp 

sendmessage Sends a message to a user’s friend as None Id – Friend’s ID 
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well as calling a method to generate a 
push alert to instantly alert the friend 
on their Android Handset 

Message – message 
to send 

 
sendproximitymessage 

 
Sends a message to all the friends 
listed in the JSON sent in the POST 
request.  The function will also 
generate a push alert to instantly notify 
all the friends of a new message on 
their Android Handset 

 
NONE 

 
JSON array containing 
all the ID’s of friends 
to message 
Message – the 
message to send 

Sharemarker Shares a map marker with an attached 
message with any friends listed in the 
posted JSON as well as calling a 
function to alert friends with a push 
alert that a marker has been shared 
with them  

NONE Start – the time now 
End – time when the 
marker expires 
Lat – latitude 
Lon –Longitude 
Message – the 
message 
JSON – contains JSON 
array of friend ID’s 
 

Getmarkers Returns all markers shared with the 
user that have yet to be downloaded 
unless  “all” is POSTed with a value of 
1, which returns all markers ever sent 
or received by a user 

JSON All – 1 or 0 
Last – only returns 
messages received 
after this unix 
timestamp 

Getpushkey Returns the unique push key the 
android app needs to register to 
receive push updates 

String No extra variables 

 

For example, to request all the current locations of friends, the Android Application (or any other 

service) would POST to “http://pikoo.co.uk/api/friendslocations” with the variables “email” and 

“pass” containing the users registered email address and password as a SHA1 Encrypted String. 

The result from the query would be returned encoded in JSON following the Format: 

{"S":{"v":1}, 

"Lcs":[{ 

"i":"566616961", 

"lt":"50.8378986", 

"ln":"-0.125787766666667", 

"a":"60", 

"t":"1298408517"}]} 

 
{"S":{"v":1}  

The line above indicates whether the username and password were accepted. “v”:0 would indicate 
that authentication failed. 
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"Lcs":[{"i":"123456","lt":"50.8378986","ln":"-0.125787766666667", 

"a":"60","t":"1298408517"}]}  

 

The line above contains the locations of Friends indicated by “Lcs”. “Lcs” contains a JSON array of 
information about each Friend who has shared their location with the User. 

 “i”:  is the Facebook ID of the friend 

 “lt”: is the latitude of the friend 

 “ln”: is the longitude of the friend 

 “a”: is the accuracy of the location in meters 

 “t”: is the Unix timestamp of when the location was sent 
 
JSON (JavaScript Object Notation) was chosen over XML, as it is more lightweight for transferring 

data as well as generally being quicker to process15 16. Small variable names were used in the JSON to 

try to reduce as much as possible the size of data being received and the data is further compressed 

by GZIP which generally reduces the size by 50%. 

                                                           
15

 ‘JSON Vs XML – Part 1: Data Size | myDevNotes’ <http://xphone.me/devnotes/2011/02/json-vs-xml-part-1-
data-size/> [accessed 6 March 2011]. 
16

 ‘Is JSON Better Than XML? | NCZOnline’ <http://www.nczonline.net/blog/2008/01/09/is-json-better-than-
xml/> [accessed 6 March 2011]. 
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8.1.3 Website 
This section contains an overview of the design of the layout and technologies used on the 

supporting website. 

8.1.3.1 Accessibility 

The website had to be accessible to desktops and mobile devices as well as having as small a data 

size as possible to reduce the bandwidth requirements for mobile devices. To reduce the data the 

site was designed with as little CSS and HTML as possible as well as having different HTML and CSS 

for the desktop and mobile site. This was achieved by detecting the “User-Agent” of the browser 

using a PHP library and returning different content if the browser was a mobile or desktop browser. 

The mobile site was designed in Mobile XHTML with appropriate Meta tags to configure the “view 

port” and handle rotation correctly. The desktop site was written in strict XHTML. CSS was used for 

styling and the look of the site between both mobile and desktop sites was kept as similar as 

possible with a single column design as it maps easily to both mobile and desktop browsers. 

The entire website (including JSON) is also sent compressed using GZIP which typically reduces the 

size by 50% or more. 

 

Figure 12 - The Login page on a Desktop Browser 



Candidate Number: 10264    

 42 

 

Figure 13 - Login page on a Mobile Browser 
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8.1.3.2 Model 

To follow the MVC pattern correctly, a model was produced which handled all data being passed to 

and from the database. As all the data directly relates to the user, it was decided that only one 

model need be produced, the user model. 

Below is a class diagram for the user model:  
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8.1.3.3 Controller 

A controller passes data between the model and the view.  

The functionality of the Website was broken down into four controllers: one for the API; one for the 

registration and Facebook integration; one for all the standard pages (home, login, registration 

start); and one for the secured part of the website (Friend Map, Friend Management and 

Messaging). The website login works via the use of PHP sessions. 

A class diagram of the four controllers is shown below: 
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8.1.3.4 Views 

Views are individual pages of the Website that are called by the controller. They are the front end of 

the application and interpret the data from the model passed via the controller. 

As the website had to be on both mobile and desktop browsers but share the same content, it was 

decided that the design for each would be split up into a header and footer and routed via a 

template file. The template file then chooses whether to load the mobile or desktop version of the 

site and displays it to the user. 

8.1.3.4.1.1 State Chart Diagram of Routing: 
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8.1.3.4.2 Map View 

The Map View page displays a map of the world with friends’ locations shown as markers as well as 

any map markers shared with a user. Two icons were used to differentiate the markers and friends. 

The map is rendered using the Google Maps API v317, which is the newest version of the Google 

Maps API. This API was chosen over the Microsoft API in design as it did not require a developer 

signup and has been completely rewritten to support mobile devices. 

The design was to use JQuery18 is to catch the OnReady() DOM event which tells the JavaScript that 

the DOM (Document Object Model) is ready to be used. JQuery then initialises the map and starts a 

refresh loop of friend’s locations and shared markers.  The data for the markers and friends locations 

is loaded from the Web Service and the returned JSON is parsed by JQuery and added to the map. 

The refresh loop uses the JavaScript timer task, which will execute a task after a certain time period. 

Once the task has executed, the timer task is called again starting the timer to call the function 

again. 

The Map View also allows the sharing of the user’s location using the HTML 5 Location API or the 

Google Gears API if the browser is not HTML 5 compatible. A JavaScript Library called Geo – Location 

– JavaScript19 handles all the different types of Location API’s for all browsers, including mobile ones, 

allowing a simple call to “geo_position_js.init()” to check if it’s possible to determine the user’s 

location.  The location obtained from the location API is sent to the Web Service and stored in the 

database. This allows non-Android users to use the service and share their location as well.  

An interesting problem was encountered when designing the map view: if the map spanned the 

entire width of the view, users could not scroll the view, as the scroll movement was caught by the 

map. The solution was to set the width of the map to 80% with a height of 500px and align the map 

left. The resulting map will display correctly on a desktop site but on a mobile device, a white strip is 

left to the right of the map allowing scrolling if the user places their finger on the strip and drags. For 

non-touch screen phones like the Blackberry this is not a problem. 

                                                           
17

 ‘The Google Maps Javascript API V3 - Google Maps JavaScript API V3 - Google Code’ 
<http://code.google.com/apis/maps/documentation/javascript/> [accessed 22 March 2011]. 
18

 ‘jQuery: The Write Less, Do More, JavaScript Library’ <http://jquery.com/> *accessed 22 March 2011+. 
19

 ‘Javascript Geo Location Framework for the Mobile Web’ <http://code.google.com/p/geo-location-
javascript/> [accessed 23 March 2011]. 
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8.1.3.4.3 Friend View 

The Friend View allows the viewing and editing of privacy settings for friends. The original design 

was for draggable boxes that could be put into one of 3 columns representing the levels of privacy. 

Unfortunately it was found that draggable DIVS on mobile browsers was not possible, but a library20 

was tracked down to allow it to work. Unfortunately, non-touch smart phones like Blackberrys still 

would not be able to use the system. The final design was to have a separate page for non-touch 

screen phones, which is selected by the user. The page consist of 3 drop down lists (one for each 

privacy level) containing the friends, the user then selects the friend they wish to edit and uses 

controls at the bottom of the page to modify their settings.  

Both views again uses JQuery to do an AJAX call to the Web Service to load a list of all the users’ 

friends and their privacy details when the DOM ready even is fired. The returned JSON is then parsed 

and puts each friend into the correct column or drop down menu. 

When a user makes a change to a friend’s privacy, the result is stored in a temporary JavaScript 

variable and when the user selects save, the list of changes is send via a POST call to the Web Service 

API which updates the relevant details. 

                                                           
20

 ‘Jquery-ui-for-ipad-and-iphone - JQuery UI for iPhone, iPad and iPod Touch - Google Project Hosting’ 
<http://code.google.com/p/jquery-ui-for-ipad-and-iphone/> [accessed 21 April 2011]. 
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8.1.3.5 Persistent Storage 

The Website and Web Service are supported by a MySQL database that stores all the data. MySQL 

was chosen as it works extremely well with PHP and can easily scale to support this application. The 

database has been kept secure by the use of prepared queries, which protects completely against 

SQL injection attacks.  

The logical structure of the database was designed by drawing Entity Relationship Diagrams and 

following the Normalisation procedure until 3rd Normal Form. There is no enforced referential 

integrity on the database as research had shown that as the database will be handling a lot of 

inserts, it can be extremely slow and referential integrity can and is enforced at the application level. 

MyISAM was chosen over InnoDB as the storage engine, as it seemed to be a faster engine due to its 

lack of support for referential integrity.  

 

Figure 14 - ERD of Web Service Database 

The “name” field is duplicated over the Groups and Users table as without this duplication, you 

could not show the names of friends to a user who does not have a Pikoo account. 
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8.2 Android Application 
This section details the design of the Android Application, as well as how it functions with an 

explanation of each package. The Android application was also based on the Model View Controller 

Paradigm. 

8.2.1 Overview 
Android applications are very loosely coupled applications with no direct links between one view and 

another.  The different components are: 

 Activities: 

o Represents a single screen with a user interface. Activities work together to form an 

entire application but each Activity is independent of another and cannot directly 

communicate, so instead Broadcast Messages are used. Android can start any 

activity from an application allowing a user to be taken to the message view in an 

application from a notification instead of having to navigate there after starting the 

application. This system also allows different applications to share functionality, 

such as calling the web browser or making a call without a developer having to 

duplicate functionality in their application. 

o Views can be created programmatically but are usually XML based. 

 Services: 

o A service is a component of an application that runs in the background to perform 

long running operations such as updating a user’s location periodically. Data can be 

passed back to Activities using Broadcasts. A service has no User Interface. 

 Broadcast Receivers 

o A broadcast receiver is a component that responds to a system wide announcement. 

Broadcasts can originate from anywhere but usually come from the Android system 

to notify of changes in battery level or connectivity. An application can register a 

broadcast receiver to receive certain updates, allowing the application to indirectly 

access the Android system. Broadcasts can also be caught and used to start services, 

such as the “Boot Complete” broadcast which, if caught, will auto-start a service. 

Broadcast receivers again have no user interface but can generate notifications 

displayed in the status bar of the phone.  
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8.2.2 Package Layout 
The application was split into 7 packages:  

 Pikoo – This is the root package containing all other packages as well as the tab view 

controller, the registration screen and the splash screen 

 Api – All the classes relating to storing, sending, processing or receiving data 

 FriendTab - All the classes relating to the displaying and managing of friends  

 MapTab – All the classes relating to mapping 

 MessageTab – All the classes relating to any kind of messaging 

 Preferences – Contains the class for generating the preferences screen 

 Service – All the classes used to run the background services 

The Class Diagram for each package is shown in the section below. An overall class diagram could 

not be produced because it was too large. 
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8.2.2.1 Class Diagram for Pikoo Package 
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8.2.2.2 Class Diagram for the API Package 

 

This Package’s class diagram is continued on the next page. 
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8.2.2.3 Class Diagram for the Friend Tab Package 
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Class Diagram for the Map Tab Package
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8.2.3 Thread Handling and Asynchronous Tasks 
As Android is a phone platform and generally only has a single core processor, the number of 

threads needs to be kept to an absolute minimum as ultimately only one thread can be executed at 

any one time. Generating threads is also a very expensive exercise and so should be avoided as much 

as possible. Android also does not let any thread other than the User Interface thread update the UI,  

and if a piece of code tries, a concurrent access exception is thrown and the program is closed by the 

Android System. Luckily all is not lost and Android has a structure called an ASyncTask, which 

contains three generic methods: onPreExecute, doInBackground and onPostExecute. Any code 

executing in onPreExecute or onPostExecute executes on the UI thread, allowing the UI to be 

modified and any code in doInBackground runs on an already created background task thread that 

pools all background tasks and executes them at once. 

ASyncTask’s are heavily used throughout the Android App as they are by far the easiest way to do UI 

updates and run computationally expensive and slow tasks in the background without losing the 

responsiveness of the UI. 

UI Thread Background Thread 
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8.2.3.1 Event Handling – “Intents” and Broadcasts 

As already mentioned, every Activity in Android is independent of one another so messages must be 

passed as Broadcasts containing Intents. An “Intent” usually describes where the message should go 

(specified by package and/or class) and also contains any other information the programmer wishes 

to send. 

As a tabbed interface was chosen as the starting point of the UI, a problem emerged in the design 

where there was no way to programmatically change the current Tab, as the tab is a separate 

Activity from what is actually displayed in the tab. For example, from the friend tab a user selects a 

friend and wants to view their friend’s location on a map, the Tab Activity needs to catch that this 

has happened, switch tabs and then the Map Activity must process the information and display the 

friend’s location. The final design solution was to use broadcasts and use the Tab Activity as a 

controller to route requests. 

The Interaction Diagram below shows how this would occur: 



 
 59 

8.2.4 Background Service 
The background service was one of the trickiest designs to get correct due to a lot of conflicting 

information about how long they should stay active for and how the location should be obtained. 

The original plan was to have a never ending service that registered a broadcast receiver to listen for 

location changes (broadcast by the Android OS), but after testing it was found to use too much 

battery and the frequency of the “Location Change” broadcasts was intermittent. 

The final design was to use a short lived service that starts based on a timer and finishes once it has 

performed its task. The service also has to obtain a “Wake Lock” from the Android System. Normally 

the Android OS turns the phones CPU off if no work needs to be done to save battery, but this 

unfortunately stops background services as well. Using the Alarm method, the service is started at a 

user set interval and it then obtains a “Wake Lock”, stopping the phone sleeping until the service’s 

task is finished and the location data is sent via POST to the Web Service. Once finished, the service 

stops and the “Wake Lock” is released, turning the phones CPU off if the phone was asleep. The 

service will be started again automatically by the Alarm at the next interval. 
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8.2.4.1 Location Method 

The Android Location API was used to obtain the phones location in the Location Service. The 

programmer has the choice of using the GPS or Network Location, which uses a combination of Cell 

Tower information and nearby Wi-Fi access points automatically. This system by default only uses 

the Network Location method, as it is usually accurate enough at around 60m, as well as using 

almost no battery. The user can enable the background service to use GPS if they wish. 

 Android has no way checking for a location for a specified length time, so a class was designed that 

uses timers to only listen for a specified time or until a location update is found. This allows fine 

control over how often the user’s location is updated which in turn allows the user to decide how 

much battery they are willing to sacrifice to background updates. 
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8.2.4.2 Push Messaging 

Through the use of a third party library called Xtify it was possible to add true Push Messaging to 

Pikoo.  When the user registers, they are given a unique push key by the Web Service, which is then 

registered on the Xtify Service running on the phone. The user is notified instantly of Messages and 

Shared Markers via a notification in the Android Notification tray. If the user selects the notification, 

an “Intent” is broadcast to start Pikoo and download the Message or Marker and then display either 

the Message Screen or Map Screen with the new information. Only downloading the information 

when the user actually requests it, rather than when the push message is received, helps to conserve 

battery life as messages wont constantly be downloading in the background. 

The MySQL database on the server also keeps track of all messages that have been downloaded by 

the App so a request for new messages will only ever return new messages keeping data transfer to 

a minimum. 

 

Figure 15 - Notification shown in the Android Notification Tray 
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8.2.4.3 Views 

This section details the final design of each view activity as well as how they function. All views in 

this project are generated from XML files that have been created by hand and loaded via the 

“setContentView(R.layout.view)”. All views have been designed using fluid layouts as the application 

must function in both landscape and portrait modes as well as over a large range of differing 

resolutions. All sizes have been specified in “sp” units instead of “px” units. SP units are screen size 

independent units allowing the design to look the same on any platform. 

8.2.4.4 Splash Screen 

This is the first screen the user is presented with on installing the program on Android: 

 

Figure 16 - Android App Splash Screen 

The screen allows a user to register for the service, login using their existing credentials or recover a 

lost password. The recovery option launches the Android browser and displays the Pikoo Website 

which handles the password recovery. 

The view cannot use an image for the logo as images do not scale well and the app would have to 

target a specific resolution on Android. Instead the logo was designed using a box with a repeating 

background image and the text is horizontally and vertically centred using built in android functions.  
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8.2.4.4.1 Login Sequence Diagram 

 

The postRequest() method calls the Web Service and data is returned as  a string of JSON for 

processing by the method that called postRequest().  

onCreate() is a built in Android method that is called when an Activity is started and displays a view. 

The call to the API is done via an ASyncTask that keeps the user informed, as well as stopping the UI 

thread from locking up. 

If a user is already registered then the SplashScreen loads the PikooTabHost and then quits, which 

displays the normal tabbed interface to the user. 
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8.2.4.4.2 Register Sequence Diagram 

 
 

The RegisterWeb class is a web browser which loads the Register page on the website. This allows 

the user’s Facebook access token to be caught allowing access to their friends list, which is tricky to 

do from within the application. It also meant that two separate registration systems did not need to 

be designed. 
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8.2.4.5 Tab Host 
 

The tab host is not an entire view; instead it is an activity that spawns an activity below each tab.  

The tab host as mentioned earlier is also used to route broadcasts between activities, as there is no 

way to directly access one activity from another. 

 

8.2.4.6  

Tab Host Activity 

Separate Activity Spawned 
By Tab Host 
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8.2.4.7 Map Tab View 

The Map View is one of the most important Views in the whole project. It allows the viewing of 

friend’s locations and map markers as well as updating of their positions and the viewing of your 

own position. 

The Map Tab View displays an instance of MyMapView, which is an extended MapView. The 

MapView had to be extended to allow the “double tap” gesture to be caught and add a marker to a 

point on the map. The MapView automatically handles scrolling, zooming and downloading of the 

map as well as allowing the users position to be added to the view.  

The Map contains two overlays, one for the friend’s positions and one for the markers. The items to 

be displayed are loaded from an internal SQLite database when view is started or when the 

updateOverlay () function is called. The overlay stores the location of all the items to be displayed as 

well as handling events when they are interacted with. To add a context menu to a message marker 

proved quick tricky but the final design was as follows: 

 protected boolean onTap(int index) 

 {   

  lastTouch = items.get(index); 

   

  mapTab.setLastTouchType(MapTabView.TOUCH_TYPE_MARKER); 

  mapTab.openContextMenu(mapView); 

  return true; 

 } 

The overlay stores the object of the last touched item and calls the code to open the context menu. 

The context menu on opening then checks what caused the menu to be opened by checking the 

lastTouchType and then loads the correct menu. This allows complex interactions to be added to the 

Message Markers, these are: display the message, delete the marker from the map or navigate to 

the marker through a call to Google Maps using an ”Intent”. 

Figure 17 - Map View Showing Placed 
Marker 

Figure 18 - Marker Context Menu 
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Figure 19 – Marker Message 

Figure 20 – Marker Navigation Using Google Maps 

The Navigation Mode and Refresh options of the Map View are available to the user by pressing the 

menu key on the device. The Navigation mode when activated starts a refresh loop that 

automatically updates the map overlays every 20 seconds, as well as sending the users location 

every 20 seconds. This functionality was tricky to design as the original idea of using a separate 

update thread caused an intermittent concurrent access problem. The solution was to use a delayed 

handler, which is akin to a timer task, but no new thread needs to be created. The handler is then 

caught when it activates, which creates a new ASyncTask, which uses the API class to update the 

database with new friend and marker positions received from the Web Service. The user’s location is 

also sent off using the API. The ASyncTask solves the problem of concurrent access as the UI 

updating is done on the already existing single UI thread so concurrent access cannot occur. If 

navigation mode is still active another delayed handler is sent to start the process again in another 

20 seconds. 

 

Figure 21 - Menu for Map View 
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8.2.4.7.1 Navigation Mode Sequence Diagram  

This diagram shows how the navigation mode once started uses the API to update the database and 

refresh the Map View. 
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8.2.4.7.2 Update Sequence Diagram 

This diagram shows how the App updates the internal store of friend’s locations. Not shown is an 

optimisation technique where the App passes the timestamp of the latest location update it 

received. The Web Service then only returns locations that have come in after this time so no 

unnecessary data is ever transferred to the App to help reduce bandwidth cost. 

All updates follow the pattern below with API class accessing the Web Service and storing the results 

in the internal database on the device. 
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8.2.4.8 Friend Tab View 

The Friend Tab View displays a list of friends using a Separated List Adapter and three List Views (one 

for each privacy group) all loaded from the backend SQLite Database using the API. 

 

Figure 22 - Friend Tab View Showing Full Location, General Location and Hidden Lists 

An OnClick listener is used to catch if a friend is selected. When a friend is selected a context menu is 

created allowing the user to view their location on a map, send the user a message or edit their 

privacy. The privacy editing is handled using the API and an ASyncTask.  

 

Figure 23 - Context Menu when Friend Is Selected and when “Change Privacy” is Selected 

List 1 

List 2 

List 3 
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To view a friend’s location a broadcast is sent to the Tab Host as mentioned earlier. To send the user 

a message, a new activity, the Message Thread View, is started and passed the friends ID in the 

“Intent”. This activity will be covered later. 

The View also has the ability to be sorted as the Friend Class used to store each friend on the list 

implements Comparable. This allows the list to be sorted by distance so glancing at the list will show 

you which of your friends are nearby. The straight-line distance is calculated using the last known 

user’s position, which is stored internally on the device, and the friend’s latitude and longitude using 

an inbuilt Android function. The list can also be sorted alphabetically by first name and filtered to 

show friends whose locations are unknown. The API and a database query handle the filtering. This 

is accessed via the menu key on Android. 

The user also has the ability to refresh the view, calling the Web Service via the API class and 

updating the friend list stored on the phone. This actually proved quite tricky to design as the friend 

list could not simply be dropped and re-added as referential integrity was used on the data. Instead 

the system stores a list of all the friends’ added and then compares that list to the friends now in the 

database. Any discrepancy means that a friend has been removed on Facebook and must now be 

deleted from the Apps internal Friend List.  The menu key on Android also accesses this function. 

 

Figure 24 - The Menu for the Friend Tab 

 

App Menu 
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8.2.4.9 Message Tab View 

The Message Tab View displays all the messages the user has sent and received grouped by Friends. 

The view loads its data from the internal database using the API and uses a ListView to display the 

friend’s name and a snippet of the last message sent or received with the newest message at the 

top. A menu is also available allowing the user to force downloading of new messages. Again an 

ASyncTask is used with the API class to do call the Web Service and process the result. 

      

Figure 25 - Message Tab and Menu 

An OnClick listener is used to catch if a message thread is selected. The listener starts a new 

Message Thread View Activity and passed the friend’s id in the Intent. This View is discussed in the 

next section. 

If the user holds their finger down, known as a long press in Android (or “right click”), a context 

menu appears allowing the user to delete the message thread.  

 

 

 

 

 

 

 

 

Figure 26 - Context Menu for 
Message View 
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8.2.4.10  Message Thread View 

This view displays all the messages between the user and a friend in chronological order (newest at 

the bottom). The messages are loaded from the database using the API by using the friend’s ID 

passed with the Intent when the onCreate() method is called at the start of the Activity. This view 

can only be accessed via the user selecting a message thread from the Message Tab View. Messages 

can be selected and individually deleted, or the entire thread can be deleted. 

       

Figure 27 - Message Thread View Context Menu and View 

The view is a combination of a ListView with an Input Box and Submit button. The user sends a 

message by typing in the input box and clicking submit. The button calls an ASyncTask, which calls 

the API to send the message, which stores the message in the local database as well as sending a 

POST message containing the data to the Web Service. The Web Service will generate a Push 

Message to be sent to the recipient allowing instant messaging. 
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8.2.4.10.1 Message Sequence Diagram 
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8.2.4.11 Friend Picker View and Share Marker View 

The Friend Picker view is accessed by double tapping on the map view and sharing a marker. The 

view allows you to select which of your friends to share the marker with and forces at least one 

friend to be selected. The friends are loaded from the database using the API. The view has a menu 

allowing the filtering of friends who have yet to share their location with you to reduce the list’s 

length. 

    

Figure 28 - The Friend Picker View Showing Menu and No Menu 

Once the Share Marker button has been pressed, the user can then enter a message to be displayed 

on the marker. The marker is shared by the pressing the “Share Marker” button. An ASyncTask calls 

the API and sends the message to the Web Service. 

 

 

Figure 29 - Share Marker View 
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8.2.4.11.1 Sequence Diagram of Sharing Marker Process 

 

 



Candidate Number: 10264    

 77 

8.2.4.12 Proximity Message 

The Proximity Message view is accessed via the Android Menu Key on any of the three tabbed views. 

The View allows you to message friends who are within a user-defined distance modified by a slider. 

On loading, the view refreshes the location of all the users’ friends so the system has the most to 

date picture of where all the users’ friends are. The system then calculates the distance to all the 

user’s friends using the user’s last known position and returns the count of the number of friends 

within that distance so the user can decide whether to message or not. Changing the distance slider 

causes the calculation to be run again and the count updated. The calculation is an internal Android 

method but most likely uses Vincenty’s Formula 

 
Figure 30 - Proximity Message View 

On selecting “Send” an ASyncTask is started and the message sent using the API to the Web Service 

and stored on the internal database. The user is then returned to the last screen they were on. 
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8.2.4.12.1 Proximity Message Sequence Diagram 
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8.2.4.13 Preferences View 

The system has preferences the user can edit and view via the Preferences View.  The view is entirely 

XML based, including the option menus. The user pressing the menu key and selecting “Settings” 

accesses the screen from any of the three tabs views.  From here the user can: 

 Logout – Deletes database, stops background services and returns user to the login screen. 

 Edit Message Check Frequency – just in case the Push Service Fails 

 Edit Location Update Frequency 

 Configure GPS Settings – Pikoo by default doesn’t use GPS in the background as it drains the 

battery too much but if a user wishes they can enable it. 

 Notification Settings 

The Pikoo Tab Host is added as a listener for Preference Changes and when the user exits the 

preference screen, the preferences are automatically saved into a structure called 

SharedPreferences by the Pikoo Tab Host listener. This structure is then accessed whenever the 

programmer wants something to use a user’s preference. 

    

Figure 31 - Preferences Screen 

 

 

 

Figure 32 - Update Times for 
Message and Location 
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8.2.5 Storage 
The Android App has an internal database for storage of all information. This cuts down massively on 

data transfer as data can be cached locally and only new data is fetched by the App. The database is 

accessed via the API class that handles all errors thrown by the database. 

SQLite has 5 different data types: 

 Null 

 Integer 

 Real 

 Blob 

 Text 

The limited number of types made the design of the tables quite easy. 

Referential integrity was used to cut down on database errors and as the database is very small the 

performance overhead is small. 

Below is an Entity Relationship Diagram of the final database design: 

 

If the Friend is deleted, the delete will cascade and remove all associated information.  

Only the latest location is stored for each friend as there is no need to store a friend’s location 

history. This also helps to keep the database size down. 
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8.2.6 Handling Connectivity 
Connectivity on a mobile device is a big problem as it can be lost at any time and the loss must be 

handled gracefully by the App with good feedback to the user.  The final design was a combination 

of two approaches, a listener in the Pikoo Tab Host and using the API’s method to return a Boolean 

value. 

The first approach, the listener method, uses a Broadcast Receiver in the Pikoo Tab Host that 

receives a “Connectivity Action” from the Android OS. If the message contains “Connecting” or 

“Connected” a “Toast” is displayed to the user with a short lived informative message. If any other 

message is received then the data connection has been lost and the user is informed via a longer-

lived “Toast” 

A “Toast” is a simple way to display information to a user if the information does not require any 

interaction. Toasts time out after a short or long interval depending on their initialisation. 

 
Figure 33 - Example of Android Toast 

The second approach is handled by the API class, in which every method interacting with the Web 

Service returns a Boolean value or an integer if more information is required. The ASyncTask’s that 

calls the methods checks the return value and if the value is false or doesn’t match the correct 

integer value, the connection to the Web Service has failed; therefore there must be no data 

connection. The ASyncTask then displays a “Toast” to the user informing them of the failure of the 

task.  

These two methods keep the user informed as to why the application might not be working without 

the application crashing or the user becoming frustrated. 

8.2.7 Extended Features 
No extended features have been designed due to time constraints but the system has been designed 
in a modular way so it would be very easy to add new features. 
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9 Implementation 

This section details the process of the implementation as well as any problems encountered. 

9.1 Developer Environment 
The system was developing using Netbeans for the web service and website and Eclipse was used to 

develop the Android app. Subversion was used for version control and backup for all code. An 

Android handset was also used which allowed live debugging on the device which proved invaluable. 

9.2 Development Process 
The system was implemented following an iterative development process as shown below: 

 

Figure 34 - Diagram of Iterative Development 

This process allowed the project to be built and tested bit by bit with feedback from multiple testers 

integrated as early as possible. The testers were invaluable in finding UI bugs and implementation 

errors. 

While implementing, the Android Development Guidelines21 were following, specifically trying to 

create as few objects as possible and avoiding floating point operations. 

9.3 Difficulties 
Many difficulties were encountered during implementation. The three most serious difficulties were 

an integer overflow bug caused by a change by Facebook to their API, a timing bug that caused 

messages to not be received and an issue with the login tokens for use with the Facebook API 

expiring even though they’re not supposed to. 

The first bug occurred when Facebook changed the length of some users unique Facebook ID’s to 17 

digits causing integer overflows in the MySQL database, which changed the user’s ID to 4294967295. 

This bug was hard to track as the system appeared to work normally but some friends would be 

missing as the database would overflow their ID (if it was one of the long ones) and not insert them 

                                                           
21

 ‘Designing for Performance | Android Developers’ 
<http://developer.android.com/guide/practices/design/performance.html> [accessed 29 April 2011]. 
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as there was an ID conflict. The problem was eventually tracked down and fixed, but caused 

problems for a while, as it was easy to miss an integer and not change it to a double in the Android 

App’s code. 

Users having the incorrect time on their phone caused the second bug, the timing bug. This caused 

messages to not be received as the original design relied on a timestamp in the phone being correct. 

To fix this, a different method was designed using the MySQL database to count whether a message 

had been downloaded or not. Then it was a simple task of only returning non-downloaded 

messages, avoiding timestamps completely. 

The third bug was another hugely serious bug that occurred if a user had changed their Facebook 

password or modified the permission of the Pikoo App on Facebook. This caused the OAUTH access 

tokens for that user to expire. This error was thrown in PHP but originally was ignored as the 

developer documents for the API said the tokens should never expire. The solution was to catch the 

error, alert the user in the android app and redirect them to log into Facebook through Pikoo again, 

effectively re-registering Pikoo with Facebook and resetting the tokens. 

Bluetooth navigation was planned for close range location awareness but was dropped after initial 

testing found the range to be lacking and the speed of the search to be too slow to be useful. It was 

easily possible that two users walking past each other and initiating a scan would not find one 

another. The Android Location API proved to be accurate enough anyway, either using GPS or Wi-Fi 

triangulation. 
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9.4 Deployment 
Initially the system was deployed as a closed alpha for the testers who used a web link to update the 

app to the latest version on the phone. This became unwieldy as testers wanted a way to auto 

update the app to be sure they had the latest version. The solution was to put the app on the 

Android Marketplace, as updates would automatically be pushes to their handset. This was done but 

soon non-testers started to download and use the app as well. Currently the app has 241 installs and 

is in use by 74 users (as of 11/04/2011). The app is also deployed to a huge range of devices, proving 

that the UI has been written well and scales properly.  

After deployment it was noted that the tables for user locations and user groups was growing very 

quickly. This may be a problem in the future if the project was carried on and may mean the 

database needs switching to a different architecture such as a distributed database. 

 

Figure 35 - Android Marketplace Feedback for Pikoo 

 

 

Figure 36 - Map of Pikoo User's Locations 
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10 System Testing 

10.1 Requirements Specification 
This section deals with testing the final system against the original specification. 

10.1.1 Core Features 
The table below shows the results of testing the original core features against the final specification. 

 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

Requirements Result Reason 

Display live location of Friends on a map Pass Feature Implemented 

Allow users to message one another from 
within the application 

Pass Feature Implemented 

Allow users to messages users that are 
nearby (Proximity Messaging) 

Pass Feature Implemented 

Have near real time messaging using push 
notifications or polling if push fails 

Pass Feature Implemented 

Allow simple navigation to other users of the 
system 

Pass Feature Implemented 

Allow signup to the service from within the 
application 

Pass Feature Implemented 

Implement a website allowing non Android 
phone users to view friend’s locations on 
both desktop and mobile devices 

Pass Feature Implemented 

Allow friend management from the website Pass Feature Implemented 

Allow sharing of location from the website Pass Feature Implemented 

Have comprehensive privacy controls with 
differing permission levels per user  

Pass Feature Implemented 

Allow markers to be placed on the map and 
shared with friends 

Pass Feature Implemented 

Allow navigation to markers Pass Feature Implemented 

Have a background service in the Android 
app so updates can be made in the 
background as well as alerts to the user 

Pass Feature Implemented 

Integrate with Facebook  Pass Feature Implemented 

Allow friends to be found via Bluetooth or 
Wi-Fi for close range navigation 

Pass Feature Implemented using Wi-Fi 

Allow the user  to stop the service quickly 

Pass 

Feature Implemented with Two 
Options: User can either logout or set 
the app to stop sharing their location. 

Keep data traffic to and from the webserver 
must to a minimum 

Pass Proved through Testing 

Not impact battery life Pass Proved through Testing 

No extended features were fully implemented due to time constraints. The Wi-Fi for close range 

navigation is handled by Android’s Location API. 
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10.1.2 Non-Functional Requirements 
The non-functional requirements from the original specification have been tested below against the 

final system using a variety of methods. 

 The system must be intuitive and easy to use: 

o The system was developed with the use of multiple constant test users and all UI 

complaints were addressed. The testers now feel that the system works well. 

o The Application is (possibly) being used by non-English speakers, which suggests that 

the program is intuitive. 

 

Figure 37 - Pikoo usage by Language from the Android Market 

 The application must be as quick and responsive as possible 

The Android OS will flag applications if the UI becomes unresponsive and report the 

error to the Android Marketplace. Currently there are no errors. 
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 The application must run on as wide a selection of Android OS versions as possible 

o Pikoo was designed to use the lowest possible Android version 1.6 so is compatible 

with almost every device currently active. 

 

Figure 38 - Versions of Android Pikoo is Currently Installed On 
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10.2  Comparison Testing 
Pikoo has been compared to the original systems looked at in the research stage, FourSquare and 

Google Latitude. Below are the results: 

Features Google Latitude FourSquare Pikoo 

Live Tracking   

Privacy Controls   

Map Marking / Notes   

Friends   

Integrated Messaging  Partial 

Proximity Messaging   

Ability to Share Location with Non 

Users 
  

Configurable Background Update 

Times 

Partial  

Navigation To Other Users   

Location Logging  Partial Partial

User Configurable Alerts (Proximity 
etc.) 

Partial  

 

As you can see from the table above, the system has improved upon some of the aspects of Google 

Latitude and Foursquare. The feature missing from Pikoo, which is in both Foursquare and Google 

Latitude, is the ability to share your location with non-users and location logging. These features 

could be easily added as an extension if there was more time to complete the project. 

The main improvement the system has over Google Latitude is the privacy controls, which on Google 

Latitude are very limited, whereas Pikoo allows per user customisability with differing levels of 

location accuracy.  The push messaging is also a huge improvement over the messaging system 

employed by Foursquare. 
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10.3 Integration testing 
Integration testing is the testing of whole parts of the system by carrying out actions and comparing them to the desired result. The results for some actions 

can be verified on screen whereas others have to be verified on the internal Android database or the external MySQL database. This is mentioned were 

appropriate. Below is the results table for the Android App testing. Integration was not carried out on the Web Service any problems would have been 

thrown up in the testing of the Website and Android App. 

10.3.1 Android App Testing 

View Action Expected Result 
Actual 
Result 

Verified 

Tab Host Map Tab Selected Map View shown Pass Visual 

 Friend Tab Selected Friend view shown Pass Visual 

 Message Tab selected Message view shown Pass Visual 

     

Map View Start Application with Non 
Logged in User 

Application Starts and displays login page Pass Visual 

 Start Application with Logged in 
User 

Application Starts and displays tabbed interface Pass Visual 

 Register button pressed in 
Android App 

Registration screen shown in WebView Pass Visual 

 User attempts to login with 
invalid details 

Error Message Displayed Pass Visual 

 User attempts to login with 
valid details 

Tabbed interface displayed Pass Visual 

 User press zoom in button on 
map 

Map Zooms in Pass Visual 

 User pinches map Map Zooms in Pass Visual 

 User double taps on map when 
map is zoomed out 

Error message for dropping marking as the user is zoomed out too 
far. 

Pass Visual 

 User double taps on map when 
map is zoomed in 

User Prompted to drop marker Pass Visual 
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 User taps on friend marker Prompt with detailed correct friend information show Pass Internal Database + 
Visual 

 User taps on shared marker Menu for actions relating to that marker appear Pass Internal Database + 
Visual 

 User selects view message from 
marker menu 

The message relating to that marker appears Pass Internal Database + 
Visual 

 User selects navigate to from 
marker menu 

Android loads Google maps app with Pikoo marker Pass Internal Database + 
Visual 

 User selects delete from 
marker menu 

The marker is removed from internal database and map screen Pass Internal Database + 
Visual 

 User presses menu key on map 
view 

User is show the map view's menu Pass Visual 

 User selects settings on map 
view menu 

User is taken to the settings page Pass Visual 

 User selects Refresh on map 
view menu 

The internal database is updated with new location data and 
markers on the map updated 

Pass Visual + External 

Database + Internal 

Database 

 User selects My Location on 
map view menu 

User is shown their current location on the map Pass External App 

 User selects Proximity Message 
on map view menu 

Use is show the proximity message view Pass Visual 

 User selects Start Navigation 
Mode on map view menu 

Navigation Mode Started Pass Visual using Toasts 

 Navigation mode started User location sent, friends locations updated in database and on the 
map 

Pass Visual + External 

Database + Internal 

Database 

     

Friend View Friend view loaded Separated list is shown to user with friends loaded into their correct 
sections 

Pass Visual + Internal 
Database 
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 Friend selected Friend interaction menu is shown Pass Visual 

 Show location is selected in 
friend interaction menu 

The current tab is changed to the map view, the users location is 
shown or an error toast is displayed if their location is unknown 

Pass Visual + Internal 
Database 

 Change privacy is selected in 
friend interaction menu 

The user is displayed 3 levels of privacy to choose from Pass Visual 

 Change privacy option is 
selected in friend interaction 
menu 

The user is shown a blocking prompt while the update is applied to 
the internal and external database via the web service 

Pass Visual + External 

Database + Internal 

Database 

 Send message is selected in 
friend interaction menu 

The user is taken to the compose message view for that friend Pass Visual 

 Android menu key is pressed The user is shown the correct menu for the friend view Pass Visual 

 User selects settings on friend 
view menu 

User is taken to the settings page Pass Visual 

 User selects Refresh Friends 
List on friend view menu 

The internal database is synced with the external database via the 
Web Service and the view updated 

Pass Visual + External 

Database + Internal 

Database 

 User selects Hide Unknown 
Friends on friend view menu 

The view hides all friends whose positions is unknown Pass Visual 

 User selects  “Show all Friends” 
on Friend view menu 

The view shows all friends  Pass Visual + External 

Database + Internal 

Database 

 User selects Sort A-Z The view shows the friends list sorted A-Z Pass Visual 

 User selects Sort by Distance The view shows the friends list sorted by distance from the user Pass Visual 

 User Selects Send Proximity 
Message 

The user is taken to the Proximity Message View Pass Visual 

     

Message 
View 

Message View loaded The user is shown a list of messages sorted by user with a snippet of 
the newest message per user shown below the friends name 

Pass Visual + Internal 
Database 
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 User selects message The user is taken to the compose message view for that user Pass Visual 

 User "Long presses" message Menu shown allowing message thread to be deleted Pass Visual 

 User selects delete thread from 
message menu 

Thread is deleted Pass Visual + Internal 
Database 

 User presses menu key The menu for the message tab is shown Pass Visual 

 User selects settings from 
menu 

User is taken to the settings page Pass Visual 

 User selects compose from the 
menu 

User is taken to the Friend Tab Pass  

 User selects Send proximity 
Message 

The user is taken to the Proximity Message view Pass Visual 

 User selects Refresh Messages The internal database is synced with the external database via the 
web service and new messages highlighted 

Pass Visual + External 

Database + Internal 

database 

     

Message 
Thread 
View 

View is loaded The messages for the selected user are shown in chronological order 
with the newest at the bottom 

Pass Visual + Internal 
Database 

 User long presses message in 
view 

Menu is shown for message interaction Pass Visual 

 user selects delete thread in 
message menu 

thread is deleted and user taken back to the message tab Pass Visual + Internal 
Database 

 User selects delete message in 
message menu 

Message is deleted but thread is intact Pass Visual + Internal 
Database 

 User inputs message into box 
and pressed send 

Message is sent using ASyncTask and API to the Web Service Pass Visual + Internal 

Database + External 

Database 

     

Share View is loaded User is shown list of friends using the same view settings as the Pass Visual 
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Marker 
View 

Friend Tab 

 User selects Friend and presses 
share 

The friend is selected and the user shown the second share marker 
view 

Pass Visual 

 User inputs message into input 
box and presses share 

The marker is shared with all selected users via the Web Service Pass Visual + Internal 

Database + External 

Database 

     

Proximity 
Message 
View 

View is loaded User is shown the view and the current number of friends within a 
certain distance 

Pass Visual + Internal 
Database 

 User moves slider Distance's recalculated and the new number of friends within the 
new distance is shown 

Pass Visual + Internal 
Database 

 User enters message and press 
send 

All users within the selected distance are messaged via the Web 
Service 

Pass Visual + Internal 

Database + External 

Database 

     

Settings 
View 

Settings view loads All the settings on the page represent the last set settings Pass Visual 

 User unticks share my location The background service stops sending the users location Pass External Database 

 User ticks share my location The background service starts sending the users location Pass External Database 

 User ticks always use GPS The background service uses GPS to get a location fix Pass Visual (Android Displays 
GPS icon) 

 User unticks always use GPS The background service does not use GPS to get a location fix Pass Visual (Android doesn't 
display GPS icon) 

 User presses logout The user is logged out and the internal database removed Pass Visual + Internal 
Database 

 User changes location update 
time 

The background service changes its update time Pass External Database 
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 User changes message update 
time 

The background service changes its message update time Pass External Database 

 User edits Alert settings The alert settings change to reflect what the user has set Pass Visual  

 

The final results of testing are a complete pass on all functionality. 
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10.3.2 Web Site Testing 

Controller and View Action Expected Result Actual 
Result 

Verified 

Home Controller Home link pressed User shown the home page Pass Visual 

 Login link pressed User shown the login page Pass Visual 

 Register link pressed User shown first registration screen Pass Visual 

 Password recovery link 
pressed 

User shown the password recover page Pass Visual 

 User enters valid email into 
password recovery form 

Password recovery is successful and the user is emailed a link to reset their 
password 

Pass Visual + 
Database 

 User enters invalid email 
into password recovery 
form 

User informed of an invalid email address Pass Visual 

   Pass  

Pikoo Controller User attempts to login with 
invalid details 

User is returned to the login page and an error message displayed Pass Visual 

 User attempts to login with 
valid details 

User is taken to the Map View and logged in. Pass Visual 

   Pass  

Map View User loads map view User is shown the map and the map zooms to their position if it can be 
determined. The page also loads all friends who have shared their location with 
the user and places markers on the map and populates the dropdown list of 
friends 

Pass Visual + 
Database 

 User presses "Show my 
Position" 

The user's position is shown or if it cannot be determined an error message is 
displayed 

Pass Visual + 
Database 

 User selects a friend and 
presses "Zoom to Friend" 

The map zooms to the friend's position Pass Visual 



Candidate Number: 10264    

 96 

 User selects a friend on the 
map 

The user is shown further info about the user's position Pass Visual 

   Pass  

Friend Management User loads friend 
management view 

 Pass Visual + 
Database 

 User drags and drops friend The friend moves from the old column to the new Pass Visual 

 User presses save privacy 
settings button 

The current settings for friends are saved and the user is informed of the success Pass Visual + 
Database 

   Pass  

Friend Management 
Alternate Interface 

User loads the alternate 
friend management view 

The user is shown the friend management page and all the user's friends are 
automatically loaded from the database via the Web Service and the 3 lists are 
populated correctly 

Pass Visual + 
Database 

 User selects a friend from 
one of the drop down 
menus 

The friend selection is displayed below the 3 lists with the correct details Pass Visual + 
Database 

 User edits selected friend's 
details 

The friend is moved to a different list representing the changed privacy details Pass Visual 

 User presses save privacy 
settings button 

The current settings for friends are saved and the user is informed of the success Pass Visual + 
Database 

   Pass  

 User presses Logout The user is logged out the system and unable to go back to any secure view Pass Visual 

   Pass  

FBConnect  User attempts to register The user is directed to Facebook and asked to Link app Pass Visual 

 User is returned from 
Facebook with credentials  

The user is shown the Pikoo registration screen and asked to pick a password for 
Pikoo 

Pass Visual 
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 User enters non matching 
password into registration 
form 

The user is shown an error message Pass Visual 

 User enters matching 
password into registration 
form 

The user is registered and shown the success screen Pass Visual 

 

The final result of testing is a complete pass.
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10.4 Hardware Testing 
Originally the system was designed and tested on a Windows based Laptop, and iPod Touch and 

Android based Nexus One. The system performed admirably on these devices and after being 

released on the market place the Android App has now been tested on a huge array of devices, 

including Tablets without any automatically reported errors or crashes.  

Below is a picture of the system running on three different platforms: 

 

Figure 39 - Pikoo on iPod Touch, Windows Laptop and Android Phone 
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10.5 Field Testing 
The system was tested in a few real world scenarios to check that the system functioned as intended 

and the goals of the system were met. 

An interesting side note for testing is during the implementation stage, one of the tester’s phones 

was stolen. The device was tracked to a single address in Hove to an accuracy of a few metres using 

Pikoo’s Navigation Mode and the information was passed on to the police. Their investigation is 

currently on-going. This helps to show the usefulness of this technology, not only as a social tool but 

as a security tool as well. 

10.5.1 Test 1: Battery Usage and Background Data 
One of the non- functional requirements of the app was to keep battery usage and background data 

usage to a minimum, and below is the setup and results of the battery and data usage test. 

10.5.1.1 Setup 

The phone had all applications turned off and run for an hour with minimal usage to establish a 

baseline for the phone; both data and battery life were measured.  The Pikoo app was then started 

with the background update time set to 5 minutes (the default) and the battery life and data 

measured again for another hour. This test was run again with GPS forced on in Pikoo  

10.5.1.2 Results 

 

State Data Usage  Battery Drop 

Pikoo On GPS On 18KB -6% 

Pikoo On GPS Off 18KB -1% 

Pikoo Off 1KB -1% 

 

10.5.1.3 Conclusion 

The System has kept data usage to a minimum with no noticeable increase in battery usage (as long 

as GPS is not used in the background). The test was a success. The test also highlights the huge drain 

on the battery that comes from using GPS and proves that it was a good design choice to not rely on 

it. 
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10.5.2 Test 2: Data Compression 
All data sent to the handset is compressed, this test was run to see how much of a difference the 

compression made and whether it was worth using. 

10.5.2.1 Setup 

Three different types of data were tested with GZIP encoding turned off and on to see whether 

compression was any use. They were: 

 Websites Map View  - Large amount of data 

 Friends List in JSON format  - Medium amount of data 

 Friends Locations Update in JSON format – Small amount of data 

The results were then compared and a conclusion drawn. 

10.5.2.2 Results 

 GZIP ON  GZIP OFF Reduction Reduction Percentage 

Website Map View 1.08KB 3.04KB 1.96KB 64.47% 

Friends List (JSON) 3.78KB 11.93KB 8.15KB 68.31% 

Location Update (JSON) 0.47KB 0.51KB 0.04KB 7.84% 

10.5.2.3 Conclusion 

GZIP encoding is definitely worth using and helps to keep data transfer to a minimum.  It was 

definitely worth implementing. 



Candidate Number: 10264    

 101 

10.5.3 Test 3: Pikoo vs. Phone Call 
A test was devised to see if Pikoo could actually be used to navigate to a friend and see if it was an 

improvement over a phone call by monitoring battery life and the time taken to reach the friend. 

10.5.3.1 Setup 

Two Users, User A and User B were given identical Android handsets. A third user, User C, hid 

themselves on the University of Sussex campus on the edge of woodland, to simulate the low 

visibility that a crowd would afford and used Pikoo to share their location with User A. Users A and B 

were then told to find User C. User A used Pikoo’s navigation mode with GPS turned on while User B 

used the phone to ring User C and was guided by their instructions. To ensure no cheating, a one 

minute gap was left between User A setting off and User B setting off. The time taken for both users 

to reach User C was measured as well as the battery drop on the two devices. 

10.5.3.2 Results 

Users Time (minutes) Battery Drop 

User A: Pikoo  06:30 1% 

User B: Phone Call 07:00 3% 

10.5.3.3 Conclusion 

From this limited test Pikoo comes out on top due to its lower battery usage and quicker meeting 

time. Feedback from the tester using Pikoo was positive and they really liked the ease of use of the 

meeting mode. The results from the phone call are rather surprising as it was not thought that 

phone calls really drain the battery that much. User C also liked that he could see how close User A 

was on his version of Pikoo during the call to User B. This throws up another way the system could 

be used, as a combination of voice call and map display. It is also interesting to note that the phone 

call is entirely dependent on individual ability to both give and follow directions – other testers 

might have succeeded in half or double the amount of time that User B took, depending on their 

ability and knowledge of the area in which they were searching (as well as the knowledge and ability 

of User C who was giving the directions). This is the major advantage of Pikoo, as there are fewer 

variables to affect how long it takes to find/meet someone.  
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10.6 User Acceptance Testing 
A questionnaire was supplied to five users of the Pikoo system to help evaluate the final system. 

Their responses were generally positive, with a few suggestions of additional features. These were: 

 More supported platforms with identical features 

 Ability to spoof fake location and share with certain users  

 Shake to update 

 Better point to point navigation 

 Navigation to a group 

 Desktop Widget 

 Themes for the App 

Of all the features suggested, I really like the ability to spoof your location to add another layer of 

privacy to the system. This would be included if the project had more time as an extension. 

All users felt the system performed well, that their all-important battery life was not being impacted 

greatly by the app and all users said they would continue to use the system. 

The results for the social question were more mixed but some users felt the system did improve 

their socialness by knowing who’s around on campus. I think for this to be measured a much more 

in-depth study needs to be done on the completed system that is beyond the scope of this project.   

The questionnaire as well as the results can be seen in the Appendix. 
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11 Conclusion 

I set out to create a geographically aware social application which would work mainly on mobile 

devices, but with a small desktop presence so the system could be as inclusive as possible. I wanted 

a system that could allow friends to view each other’s locations on a map to make meeting up 

easier, especially in an area unknown to one or both parties. The idea expanded to bring a more 

social aspect to the system, through the use of messaging and background updates, whilst 

maintaining the user’s privacy as much as possible. This is the main area of improvement over 

existing systems. I also wanted a system that used an existing social network, so a user would not 

have to recreate their online social sphere.  

This project was started with a fairly clear idea of what the system would do and how it would 

function. These ideas were further developed through research into existing systems and through 

the use of a focus group. The ideas were made concrete through the design and implementation of 

the system and on-going testing by a range of test users. The system was further tested and the 

results can be seen in the previous section. 

Overall I feel that the project has been a success. A working Android Application has been developed 

as well as the Mobile / Desktop web site that fulfils all the projects core requirements, as well as 

passing all the tests in the testing section, including User Acceptance.  Most importantly, battery life 

and data transfer have been kept to the absolute minimum. The Android application can actually be 

used to navigate to other users and in the testing it proved to be an improvement over a phone call, 

due to lower battery usage and speedier meeting times, as well removing the need for either party 

to have knowledge of the area which is necessary to give accurate instructions over the phone. The 

application and the system in general have also turned out how I originally envisaged with no core 

features dropped along the way (except for Bluetooth navigation due to poor performance). The 

application is also being used by real users worldwide, which I view as a huge success for the project, 

as this shows the system is genuinely useful and wanted. The system has helped a few users to be 

more social but no real concrete conclusions can be drawn from the results so it is partial success on 

that front. 

The project has been a great learning exercise and as a result I now feel I can comfortably code many 

applications for Android commercially, as I now understand the underlying architecture and design 

patterns specific to Android. 

A big surprise during the project was the speed at which users on the Android Marketplace started 

to use the app, but as pointed out by a computer scientist on the course it could be due to the Beta 

status in the description of the app. People often want to try out the latest applications, even if they 

are not finished, which would explain the high download rate but low user retention. Current only 

30% of all users that downloaded the app are still using it. It would be interesting to see if, with 

further work, the user retention increased. 

If the project was attempted again from scratch I would try to create an iPhone app as well as the 

Android app as this would hugely increase the desirability and use of the system. I would also 

decouple the system more from Facebook, as it has been the root of many problems while 
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implementing. Although these issues were resolved it took up time that could have been spent 

developing other features. I would also spend more time on HCI to make the system consistent 

across platforms as well as removing the tabbed interface as it caused a lot of problems. I also wish 

that I had much more time to implement the Web Interface to support messaging, as then there 

would be no feature disparity between the App and Website, which was a complaint of one of the 

users during user acceptance testing. 

11.1 Further Work 
Some further work has already been mentioned and the system has a pretty much limitless amount 

of possibilities that can be explored aside from implementing the extended features. As the system 

at its most basic level is a “geo logger”, that is to say it logs a user’s geographical location at periodic 

intervals, the data can be used by the user for all sorts of things. A user could use it to calculate 

distance travelled for work purposes, automatically geo tag photos taken by their camera (using the 

timestamp of the photo), as a security device if the device is stolen – the list goes on!  

Personally, the two most interesting features that I wish I had had time to implement are “geo 

alarms”, when a friend is nearby, and the ability to share your location with non-users for a short 

amount of time. The ability to “spoof your location” which was suggested by a user in the User 

Acceptance Testing is another very interesting feature that I would definitely implement if this 

project was continued on, further enhancing privacy and reducing the feeling of being “stalked”. 

If the system reached a suitable level of penetration or was supplied to a group of friends, it would 

be interesting to research whether the application actually made users more social, i.e. met up more 

or kept in contact more than a control group who did not have the system. The testing would need 

to be done with a range of different social groups to remove any bias with inherently social or 

unsocial groups, as this would better demonstrate the effect the system has on people’s social 

interactions. 

I would like to do long term research into people’s perceptions of tracking technologies and also find 

ways to alleviate as much as possible the worry or feeling of being stalked, although from this 

project it seems most people are not too worried as long as they have an off switch for the 

technology. 
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12 Background Reading 

Professional Android 2 Application Development - Reto Meier 

Computer Science, An Overview (10th Edition) – J. Gleen Brookshear 

Vincenty’s Formula 
http://www.movable-type.co.uk/scripts/latlong-vincenty.html – 15/11/2010 
 
History of GPS 
http://www.kowoma.de/en/gps/history.htm - 15/11/2010 
 
History of Latitude and Longitude 
http://www.nationalatlas.gov/articles/mapping/a_latlong.html - 15/11/10 

Android Developer Guidelines 
http://developer.android.com/guide/practices/ui_guidelines/index.html -15/11/10 
 
J2ME UI 
http://today.java.net/article/2005/04/26/j2me-tutorial-part-2-user-interfaces-midp-20 - 15/11/2010 
 
Location Based Phone Tracking 
http://sites.google.com/site/toswang/ICC2008LBSforMobilessimplifiedR2.pdf?attredirects=0 – 
15/11/2010 
 
Dealing with spatial data in MySQL: 
http://www.scribd.com/doc/2569355/Geo-Distance-Search-with-MySQL  - 12/10/2010 

Privacy Issues when dealing with location data: 
http://www.comp.lancs.ac.uk/~adrian/Papers/miles-locprivacy-ieeepc03-preprint.pdf  - 12/10/2010 

Privacy Issues From Bluetooth Tracking: 
http://www.guardian.co.uk/uk/2008/jul/21/civilliberties.privacy - 12/10/2010 

Research for PHP frameworks: 
http://codeigniter.com/ - 12/10/2010 

Android Developer Documentation: 
http://developer.android.com/index.html - 12/10/2010 

Project which used cell towers and Bluetooth to track users: 
ftp://ftp.geog.uu.nl/pub/papers_bergen/Diminescu_Licoppe_et_al.pdf - 12/10/2010 

Using Geo-Information for Elderly Care: 
http://www.springerlink.com/content/y446524355304114/ - 12/10/2010 

Overcoming challenges in delivering services to social networks in location centric scenarios: 
http://portal.acm.org/citation.cfm?id=1629890.1629910 – 12/10/2010 

Using Bluetooth for Indoor Location: 
http://www.springerlink.com/content/2fgwhfacygc011hy/– 12/10/2010 
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Location Aware Services: 
http://ir.lib.nctu.edu.tw/bitstream/987654321/28635/1/01.pdf - 16/10/2010 

Positioning With Bluetooth: 
http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?reload=true&arnumber=1191568 – 16/10/2010 

Locating a user using one WiFi Access Point: 
http://www.springerlink.com/content/9q7m21550m67j71n/fulltext.pdf - 16/10/2010 

Tracking Using WiFi 
http://www.springerlink.com/content/d6te47r6rfnu8dxb/ - 17/10/2010 
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14 Appendix 

14.1 Work Diary 
This section is the diary kept during the design and implementation of this project. Some diary 

entries have been lost so the activities done for that week have been listed instead. 

Term 1 Work Completed 

Week 1  Met with Supervisor 

 Started on project Proposal 
 
Outcome of Talk with Dan: 

 Research various location methods 

 Check out laws for storing private data 

 Design some experiments to check which methods work 

 Check which methods android supports 
  

Ideas For location using Android: 
 

Cell Tower - advantage quick and low battery usage low accuracy 
GPS - slow but high accuracy and high battery usage 
Wi-Fi - accurate to within 50m? High Battery? Needs Research... 
Bluetooth - no signal strength measurements and scans slow according to  
android docs, 
Would allow accuracy to around 10m as that’s the distance of Bluetooth at 
most! 
Sound - 0 - 5m depending on ambient noise. High battery usage?? 
  
Compass will also give orientation pointing direction to other user - only useful if 
position of other user can be tri-angulated relative to other user. 
  
Battery issue could by solved by ONLY turn on Wi-Fi / BT / GPS when needed 
   
Ultrasonic sound could be used for super accurate locations in a tight crowd if 
users cannot see each other. Needs more research! But android does support 
directly writing wav to audioline and listening on audio line. - might end up being 
too big a drain on time 
 

Research: 
Trying to avoid problems of privacy by being very explicit about what data is stored 
and the option to remove all data very easily. If im open I shouldn't have any problems 
like Bath. 
  
Read about: http://www.guardian.co.uk/uk/2008/jul/21/civilliberties.privacy after talk 
with dan 
  
http://www.springerlink.com/content/y446524355304114/ different types of tracking 
  

http://www.guardian.co.uk/uk/2008/jul/21/civilliberties.privacy
http://www.springerlink.com/content/y446524355304114/
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http://uservoice.com/signup?ref=getting-started – feedback tool for the website??  

Week 2 Met with Supervisor 
Researched further location systems using Wi-Fi and Bluetooth 
Researched Android and alternative platforms 

Week 3 Met with Supervisor 
Submitted Project Proposal 
Started Interim report 
Started Android Tutorials on Android.com 

Week 4 Met With Supervisor 
Continued work on Interim Report 
Research Android development books, purchased and started to read development 
book 
Continued tutorials on Android.com 
Setup web server from scratch 
Installed LAMP + firewall + mosquito 
Testing Mosquito 

 After testing with changing phone connectivity between WiFi and 3G, push 
notifications were lost in the change over so on a state change, check for new 
data? 

 QOS seems to be ignored by the MQTT service 

Week 5 Met With Supervisor 
Continued to work through Android Tutorials 
Researched Location API in Android 
Researched different ways of implementing push notifications on the Android 
Platform. Applied for Beta access to Google’s Push Notification System 

Week 6 Met With Supervisor 
Continued work on Interim Report 
Created Simple GUI for application after completing a GUI tutorial 
Carried out Focus Group analysis 
Accepted for Beta access to Google’s Push Notification System – researched 
implementation in application 

Week 7 Met With Supervisor 
Completed and Submitted Interim Report 
Started on Milestone 1 of the plan – Design 

Week 8 Started On PHP and Application 
Using WebView in android to take unregistered user to website to register and link 
facebook too Pikoo 

 Had trouble-catching URL that is actually being displayed. 

 Fixed by calling a function when the page finishes loading.  

 Facebook API not deleting cookies properly - trying to work around by 
destroying PHP session.  

 
Week 9 Continued Work on Facebook Integration 

Facebook API still not working correctly 

 Workaround devised - catch url that is fbconnect/retry and then remove all 
cookies and cache data from the webView removing the facebook data. 

Facebook details and user password as hash now captured in the database 

 Application detects that details have been captured from webview and closes 
registration view allowing user to login 

Map view crashing due to out of memory after zooming and scrolling.  

http://uservoice.com/signup?ref=getting-started


Candidate Number: 10264    

 111 

 Fixed by explicitly calling garbage collector before and after zooming 
Added message to test markers  
Experimented with the UI of the tabs.  

Week 10 Experimented with Bluetooth scanning, not much use! Range too limited and speed of 
scanning too slow. Easy to miss someone. 
 

Christmas 

Break 

19th December 
Experimented with location listeners to get the users current location  
 
Had problems converting the lat and lon to a geopoint for displaying on a map but 
problem solved! 
 
Trying to figure out how to make the mapview display my location 
 
Tried to make the context menu zoom to users location but as each screen is a 
separate activity calls to change something must be done via a broadcast listener 

 Created broadcast listener to help control the mapview  

 Couldn't get it to work but I WILL need to solve this problem later so a user can go 
from the friends list screen to friends position on the mapview screen 

While writing XML, decided to switch to using JSON as it is more compact and so saves 
bandwidth. It is also faster to process saving precious battery  
 
Converted web service to accept post data and changed get requests to POST in the 
application 
 
20th December 
Preliminary background service made for updating the users position  
Started work on the friend system and local database storage system to reduce data 
transfer 
 
When getting updates - search local database for latest location update (or store it 
somewhere to cut down DB searching) and only return results with an update time 
newer than the latest update to cut down on wasted data transfer  
 
Learned about SQL-Lite syntax and data types 

 Name has to be stored twice in DB as if the user is not registered on the system 
there is nowhere to store their name 

 Had problems with DB query in SQLite - doesn't support UNSIGNED - very basic 
data types  

 
21st December 
Finished backend DB 
Logout system modified so when a user logs out the database is emptied 
 
Encountered huge difficulty in communicating between activities while still keeping 
the tabs at the top of the screen. 

 First attempt was to send broadcast to the tab host but then still encountered the 
problem of how to pass information to the mapview. 

 Second attempt was to send intent to the tabhost to display mapview then send a 
broadcast to the map in the hope that it would execute without breaking out of 
the tab host… 
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 Worked after afternoon of trying - was missing the registerReceiver function so 
the receiver actually listened 

 Extra data passed with intent allowing unlimited actions to be performed by the 
controller and map by changing map & extra data 

 
Tracked down and fixed all database errors with not closing connections after use to 
speed up the program. 
 
Friend List layout changed to include extra information - added useful onclick listener 
to allow the bringing up on friends position on map by passing intent to the tabhost 
and then a broadcast to the map. 

 
BUG: opening the application multiple times seems to create multiples activites as the 
mapview picks up a view command repeatedly with repeated openings of the program 
– fixed by forcing android to only have one activity 

o Have to unregister broadcast receiver onDestroy() or the activity hangs 
about in memory leaving multiple instances of the activity 

 
22nd December  
Started Work on the messaging system by modifying the database to have a Message 
Table. 

o Cleaned Up DB Separating out to 3 tables Friends, Locations, Messages for 
ease of use. 3rd Normal form. 

Created sections on the friend view to separate groups out to the levels of privacy 
Started to create context menu to allow editing of friend list 

o Had a huge problem trying to create sub menu with editable checkboxes 
o Couldn't seem to access the sub menu and checkboxes 

 
BUG: Update query wouldn't work 

o Using rawQuery doesn’t work with update statements, only selects! 
o Used execSQL to do query - worked. 

Editing privacy settings now updates the server as well keeping settings in sync 
Finished context menu for editing friend list 
 
23rd December 
Live location of friend added to map with checking carried out by background thread 
added 
Clicking on the icon of a friend displays when it was last updated 
 
24th December 
Map View updated so clicking on user icon displays accuracy of fix, distance from you 
and when the user was last active 
Time display changed from date to time since as that seemed more appropriate 
Distance: Unknown added to users who's distance is unknown on the friend display 
 
27th December 
Started Work on the messaging system interface and backend 
Created new row adapter to handle the messaging overview 
Create new DB table on the phone and MySQL to handle messaging 
Created new activity on phone to display messages as well as broadcast/intents to 
create and view messages 
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 Message compose is not displayed in tab view as it would get too complicated 
switching out the contents of tabs. 

 
Concurrent Modification error… on TabHost map draw?? - BUG - Possibly Fixed 
 
2nd January 
Tracked down slow startup bug - when starting activity the  startActivity method will 
not return until the onCreate method finishes so don't do anything intensive in it! 
Found AsyncTask to do background updates on UI - stops UI thread error where 
background thread access UI so android closes application 

o Started to implement AsyncTasks 
Possibly use handler for repeating UI Updating - better paradigm 
 
3rd January 
Messaging system modified to use proper system service for checking for messages 
Two services are now trigged by the AlarmManager, this is the preferred way of doing 
android services as the service is only in memory while it runs and then is destroyed 
and restarted by the alarmManager when needed. 

o The alarmManager is similar to CRON but a bit fiddly to get working and a 
few extra classes has to be made but it was well worth it. 

Sending messages now implements Async to display alert dialog and update display 
properly! 
Fixed bug with the SQL for getting friends locations was returning everywhere they 
had been, not just their latest location. Fixed with inner SQL Query 
 
4th January 
Settings screen implemented with all settings working except hide/show location 
Menu implemented on every screen and all functionality works 
Removed background update of mapview as it kept causing an error with concurrent 
modification, now user can refresh the screen whenever they want. 
Added refresh button to each screen using ASyncTask properly 
 
5th January 
Compiled a production version of Pikoo and posted a link of Facebook. 

o Awaiting feedback. 
Milestone One Complete! 
  
FEEDBACK: 

o Needs to support rotation as phones with inbuilt keyboards are always 
portrait –FIXED 

o Bug with messages not fitting in message view – FIXED 
o Bug with SplashScreen Toast causing force close –FIXED 

7th January 
Modified the background location service so it is more reliable. 
Needs more work using Thread.wait and Notify 
 
 

 
Spring 

Term 

Proximity Messaging implemented with a JSON object sent to the server containing all 
friends to send the message to cut down on number of POSTS needed 
Background service now uses a semaphore so is only active for as long as actually 
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Week 1: needed not 30 seconds always. 
  
Cloud messaging further researched:  
  
Systems That can use used: 
  

Technology Advantages Disadvantages 

Google Cloud to 
Device Messaging 

 Native System 
Calls  

 Already installed 

 Only works on android 2.2 
 Poor documentation 
 Complicated system 
 Requires google app engine 
 Beta service 

  

Urban Airship  Relatively easy 
implementation 

 Free for limited 
use 

 Requires separate app 
 Cant customise notifications very 

much 
  

Mosquitto   Completely 
customisable 

 Free 
 Lots of sample 

code 
  

 Possibly limited number of users 
(Limited by TCP/IP connection limit 
to socket connections to port) 
  

  
After a lot of thought im going to first try Urban Airship as it should be relatively easy 
to implement. If it doesn’t work well I'll try mosquitto. 
  
I'm not going to use google c2dm as it limits the application to android 2.2+ 
 
Rob leggat's facebook iD was vast, over 15 characters long causing an  integer overflow 

 FIX - all fields that were int are now long to stop the overflow problem 
 Still not fixed! Rob leggat is not in my friend list on the phone, assumedly INT is 

somewhere…. 
 Tracked Down remaining ints and fixed! 

  
Added Progress Bar to Webview after feedback from users who werent sure that the 
registration was doing anything. 
  
Added logout button to settings screen 

Week 2: Drew Interaction Diagram  
 
Important Notes 
 Most requests to the server and sent with the last update time so that data isn't 

sent that the phone already has! 

 Messages and location updates could get lost - add a 30 second leeway when 
returning to make sure no data is not lost!!! -DONE! 

BUGS: 
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 My location overlay is gone 
 Cant message rob (assumedly int problem again) 

Added filtering to the friend list to only show friends who's distances are known and 
therefore using pikoo - added due to feedback from testers 
 Implemented Shareable markers in WEB db and the android db 
  
Started work on shareable markers UI 

Week 3 24th January 
Marker implementation carried on with 
  
Ran into huge KNOWN bug with android where a list view with checked items glitches 
when scrolled. Not sure of a fix 
  
Workaround after a few hours of trying is to only allow sharing of a marker with ONE 
friend at a time and if a solution appears further in the project the system will be 
changed to allow multiple friends. 
  
Double tab listener added to Mapview class by extending map view and creating a 
custom gesture listener. If two taps are detected within 250ms it is assumed a double 
tap. 
 
If the map is zoomed in suffienctly then the user is prompted about wether they want 
to drop a marker or not and if yes is selected they are taken to a user select screen to 
pick who they want to share their marker with 
 
Had a problem with lat and lon not storing on the database, problem tracking down to 
setting UNSIGNED on the table 
 
Markers Now add and appear correctly on the map 
  
25th January: 
Marker implementation is now complete with sharing of markers with multiple friends 
working with workaround 
  
Started work on deleting of messages and threads to allow better functioning of app. 
  
All messages, message threads and markers can be deleted at any time by the user.  
  
Had a problem where the OnContextItemSelected callback wasn’t being called, 
problem tracked to  onMenuItemSelected being overridden instead of 
onOptionsItemSelected which handles both menu and context instead of doing it 
separately as your supposed to in two methods. 
   
Markers now have a context menu (details, navigate, delete) and notifications linked in 
to web service. 
  
Markers are updated in the background and are updated at the same time as 
messages 
  
27th January 
After a lot of thought and a sit down session with a focus group it was decided the 
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original meeting system was too complicated 
  
A new much simpler method was implemented, a user puts themselves in navigation 
mode which hugely increases the speed updates are sent to the server as well  as 
turning on auto updating on the map.  
  
The user can then navigate themselves to the user by viewing the map 
  
Push Server 
  
After further research I've found xtify which allows free unlimited push messages for 
all developers as well as handling the hosting for the push server. 
  
They also have an easy to use XML api for pushing messages so it looks to be a perfect 
solution. 
  
Push server partially implemented 11:30 PM 
 
28th January 
Feedback from testers: 

 I want to use GPS for satnav but if I forget to turn it off Pikoo uses GPS and 
drains my battery, I would like to be able to leave gps on but stop pikoo from 
using it. 

o FIX: add disable GPS to the settings screens 

 I would like Lost password recovery  
o FIX: add lost password screen to login page taking you to the website 

and emailing you a reset password link 

 I would like a way to sort my friends list by distance so I can see whos close by 
o FIX: add sorting to friend list 

Decided not to implement bluetooth scanning, too much power drain and too little 
range  
  
Continued implementation of xtify push server 
 

Week 4 31st January 
Push Server implemented using webservice on the webserver and push service listener 
on android 
  
Fixed time bug with markers 
 
Added sort by distance to the friends list allowing both sorting by distance/name and 
friend filtering at the same time! 
  
Push Messaging Didn’t work… Find out why 
 Third party api stopped funcitoning - back up now 

Fixed webservice so if push fails the function still returns correctly 
 

Week 5 7th February 
Facebook Error with Oauth Tokens expiring. Not sure why as they never should! 
  
Found error: 
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http://stackoverflow.com/questions/4214148/facebook-access-token-expires-even-
with-offline-access 
   
Push Service can be slow to start, re-enable message service but only every hour just 
in case 
   
Facebook returns all the friends of all users using the application. This is a HUGE bug 
and has been reported to facebook - Bug Fixed! 
  
Started work on mobile site- fixed layout of registration form 

 Added mobile device detect to automatically pick layout depending on 
browser 

  
Drap and drop doesn’t work on ipad or mobile devices, needs fix. 
 

Week 6 No Progress 

Week 7 21st February 
Bug Fixing 
Feedback from Testers: 

 Share marker needs to be a button and not a context menu to fit in with the 
rest of the UI 

 Shake to update map requested for quick updated  

 Implement updating facebook status 

 Implement security (get sim number) 

 Implement lost password feature 
 

Week 8 Worked on write up 

Week 9 Worked on write up 

Week 10 18th March 
Share marker button added to market sharing after feedback 
Implemented password recovery system  

Easter 

Break 

20th March 
Fixed drag and drop for iphone & ipad using library 
Added secondary friend management to website 
 
21st March 
Implemented facebook API error catching in the app as well as a way to repair the 
error via another activity. 
 
22nd March  
Editing login screen for app to match the Website design 
Final bug fixes 
Uploaded new version to android market 
 
23rd March and Onwards 
Testing and Write up. 

 

http://stackoverflow.com/questions/4214148/facebook-access-token-expires-even-with-offline-access
http://stackoverflow.com/questions/4214148/facebook-access-token-expires-even-with-offline-access


Candidate Number: 10264    

 118 

14.2 User Acceptance Questionnaire 
Below is the questionnaire used for User Acceptance testing. The users were given the questionnaire 

as well as a list of the functional requirements to allow them to answer the first question properly. 

14.2.1 Questionnaire 
 

1. How much do you agree with this statement? 

“The produced system has met all the goals originally set out.” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

2. Has the system improved your social life? 

3. How much do you agree with this statement? 

“The produced system is useful” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

4. How much do you agree with this statement? 

“I would use the system” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

5. Are there any key features you feel are missing? 

a. Yes 

b. No 

6. If Yes to the previous question, what are they? 

7. What is your favourite feature of the system? 

8. Are they any unnecessary features? 

a. Yes  

b. No 

9. If yes to the previous question, what are they? 

10. How much does the system impact your battery life? 

a. A lot 

b. Somewhat 

c. Not very much 

d. Not at all  

11. Any there any comments you’d like to make? 
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14.2.2 Results 
The results were handwritten but have been typed up for readability. 

14.2.2.1 User 1 

1. Strongly Agree 

2. It’s handy to know who’s on campus so maybe 

3. Agree 

4. Agree 

5. Yes 

6. More cross platform capabilities (and standard across all) 

7. Tracking lost phones 

8. No 

9. – 

10. Not at all 

11. Well Done! 

14.2.2.2 User 2 

1. Strongly Agree 

2. In a way, I’ve found it easier to avoid people I don’t like 

3. Strongly Agree 

4. Agree 

5. Yes 

6. Ability to spoof fake location and share with certain users 

7. Privacy Controls 

8. No 

9. – 

10. Not at all 

11. - 

14.2.2.3 User 3 

1. Agree 

2. Yes. I come onto campus because I can see who’s in the labs! Also definitely chatting more using 

the chat. 

3. Strongly Agree 

4. Strongly Agree 

5. Yes 

6.  

a. Shake to update 

b. Better point to point navigation 

c. Navigation to a group 

d. Desktop Widget 

e. Themes for the App 

7. Proximity Messaging 

8. No 

9. – 

10. Not very much 
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11. Not really, no. 

 

14.2.2.4 User 4 

1. Agree 

2. The proximity messaging has been fun so I guess we’re more social 

3. Agree 

4. Strongly Agree 

5. No 

6. - 

7. Being able to stalk my boyfriend 

8. No 

9. – 

10. Not very much 

11. Good Job! 

14.2.2.5 User 5 

1. Strongly Agree 

2. Yes, always know when to come in. 

3. Strongly Agree 

4. Strongly Agree 

5. No 

6. - 

7. The pinpoint accuracy of finding specific people, this is useful for people like me who are rubbish 

at explaining directions. 

8. No 

9. – 

10. Not at all 

11. Fantastically straight forward and simple to use, ideal for people worried about younger 

relations, would definitely use this! 
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