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Abstract 
The project described in this thesis implements a position based offer 

system that allows the user to receive offers when they enter zones 

specified in a database. The goals associated with this project were: to 

find and evaluate products with similar functionalities and to design 

and implement a working prototype. The system consists of four main 

parts, a smartphone, a server, a website, and a billing system. The 

smartphone is based upon the Android operating system and uses the 

global positioning system (GPS) to track its position. The server is the 

brain of the system and all the other devices communicate through it. 

The server runs JBoss and has a connection to an Oracle database 

through hibernate. JavaServer Pages (JSP) is used by the server to gen-

erate the website and to connect the Java methods with the HTML-forms 

at the website. User privacy is one aspect that has been investigated in 

relation to this project. The user should have options to choose the 

information that is to be shared and stored. When storing private infor-

mation it is important to secure the information, preferably by encryp-

tion and a log in system. A small program was developed to test the 

scalability of the server and the result showed that the server could cope 

with 1000 simultaneous users polling the server with a 5 second interval. 

This will, however, increase several times when a dedicated server 

machine is used. Today there is no other product at the market that has 

a connection to the billing system; this means that this product will have 

a huge advantage and market potential compared to similar products.  

Keywords: Android, Smartphone, JBoss, Offers, Deals, GPS, Java, Ad-

vertisement. 
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Terminology  
The acronyms that are used throughout this report are listed here. 

Acronyms  

3NF Third Normal Form. Database notation where 

the structure of the tables is optimized. 

API Application Programming Interface. 

CDR Charging Detail Record.  Contains information 

about the usage of mobile phone services. 

DAO Data Access Object. 

EJB Enterprise JavaBean. 

GPS Global Positioning System. 

GUI Graphical User Interface. 

HTML HyperText Markup Language. Most common 

language to create the layout of a web page. 

HTTP HyperText Transfer Protocol. Protocol used 

when transferring websites. 

HTTPS HyperText Transfer Protocol Secure. Protocol 

used when transferring websites securely.  

IP Internet Protocol. Communication protocol 

used when transferring data over internet. 

JMS Java Message Service. 

JSON JavaScript Object Notation. Used to define and 

structure data. 

JSP JavaServer Pages. Technology used to generate 

HTML based web pages. 
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LAN Local Area Network. 

PHP Personal Home Page. Scripting language 

mainly used in web programming.  

SQL Structured Query Language. Used to fetch 

information from databases. 

URL Uniform Resource Locator. 

XML eXtensible Markup Language. Used to define 

and structure data. 
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1 Introduction 
This is a report describing a project conducted at Tieto during the spring 

and summer of 2013. The writer of this report is studying for a Master of 

Science in Computer Engineering and this is his master thesis. 

1.1 Background and problem motivation 

While our society is becoming ever more technically focused, companies 

are constantly developing and evolving. This means that if a company 

wants to be competitive it is necessary to continue in this vein and 

develop marketing processes in the same way. Mobile phones are one 

technical device that has, within a few years, evolved from being very 

simple machines used for calls and possibly a few simple text messages, 

to what they have become at present. A mobile phone can now be a 

small hand held computer called a smartphone and is owned by a 

significant portion of the population. Every smartphone involves some 

sort of subscription within a telephone company, resulting in a bill. Each 

month the bill contains different services that the telephone operator 

offers and these services have to be paid for by the user. Bearing this in 

mind, it is quite natural to believe that it will be possible to develop new 

services that can be offered in a more convenient way. This could be 

achieved by automatically providing the user with an offer in their 

phone with the option to either accept or decline it. If the user chooses to 

accept the offer it will automatically appear on their bill and the user is 

not required to deal with different payment methods. The user will not 

miss any offers that might exist as well as the fact that the telephone 

company can add offers that normally would not exist as a bonus. 

1.2 Overall aim  

The thesis is based on improvements of the user experiences when using 

technical services. As a user, the cheapest offer that exists on the market 

is generally the desired option as long as it meets certain quality stan-

dards. With this in mind, a prototype will be developed and tested. The 

prototype will consist of three objects, a smartphone application, a 

server that handles requests from the smartphone, and a website that 

compiles the information to an easily understandable source. 
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The smartphone will collect positioning data that registers where the 

device is and will send this information to the server. The server will 

then check this position to determine wether there is a zone in the data-

base containing this position and will then return an offer depending on 

what zone the user is within. The user will then decide if he/she wants to 

accept or decline this offer. If the user decides to accept the offer and to, 

additionally, use it, this offer will automatically be added to their bill. 

The offer will not appear on the bill if the user accepts but does not use 

the offer, as it will then be discarded. 

The purpose of the offers is that the user will never have to pay more 

than would have been the case without the offers and will therefore be 

open to using the application and its offers. Consequently, the problem 

statement in this thesis is to enable everyone who uses a smartphone to 

be able to do this as cheaply as possible by enabling location aware 

advertisements. In order to solve this, the product will aim at providing 

the users with different offers that can be used to lower the users’ 

monthly subscription fee. 

1.3 Goals 

The goals that have been set up for this project: 

1. To find and study similar already existing products within the pre-

sent market. 

2. To design a functioning smartphone application, website, database 

and finally a server that connects them together. 

3. To implement a working prototype where:  

a. The smartphone will show if the device is within a zone 

and will allow the user to accept or decline offers. It will 

also fetch all the zones and offer information from the 

server and have some kind of log in system.  

b. The server will have a connection to a database where it 

will fetch all the information. It will handle requests from 

the smartphone and the website.  
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c. The website will allow the administrators’ to 

add/remove/update the zones and offers as well as the us-

ers and partners. It will also have a layout that is easy to 

understand and use. 

4. To evaluate and compare how this product behaves in relation to 

existing products on the market. 

1.4 Scope 

The thesis is limited to only being implemented on Android devices on 

the client side and does not take into consideration that other systems 

are available where there is a large market. It will only be a prototype 

and not a finished product; it will therefore not have all the functionality 

available for the finished product. The prototype will only have zones 

that most of the central parts of Sundsvall. The security implementation 

will be limited to only having a user log in, which means that there will 

be no encryption of the network traffic. When choosing and evaluating 

similar products, only applications which are based on location will be 

considered. Applications which provide offers without location-

sensitivity will be discarded. 

1.5 Outline 

Chapter 2 describes the theory behind this project as well as some re-

lated work. Chapter 3 concerns the methodology used and chapter 4 

handles the implementation and design of the prototype. Chapter 5 

shows the results and chapter 6 contains the final conclusions and a 

discussion about this project. 

1.6 Contributions 

This project had some assistance from different people: Fredrik Linde 

assisted during the development process and provided some useful 

articles. Tomas Eriksson provided guidance during the development 

and some assistance with the configuration of the server. Stefan Forss-

tröm provided useful guidance when writing this report. 
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2 Theory and Related work 
When conducting a project on this scale, a significant amount of differ-

ent functionality is required. This chapter will describe the theory be-

hind this project, explain the different utilities that are used, and also 

describe some related work. 

2.1 Location aware applications 

The definition of context aware applications are basically that they are 

applications that are aware of their surroundings, such as sensing ob-

jects, people, and/or time and can act based on these observations. One 

part of context aware applications is location awareness and sometimes 

when location awareness is part of the application it is referred to as a 

location aware application [1]. The definition of a location aware appli-

cation is: an application that uses its locations to provide relevant infor-

mation to the user. This means that a location aware application can be 

anything from a service of tracking the best areas for harvesting rasp-

berries to getting directions from a navigator when driving a car. [2] 

2.1.1 Location privacy 

Is it ethically correct to know where the users are at all times? Who 

should know where the users are? What information should be stored? 

What information should be shared? 

There are many privacy issues when it comes to location aware applica-

tions. The possibility must be considered that a malicious user can 

obtain the information and the consequences that could follow if this 

occurs. Some applications may have security holes that allow other 

users to track their location in real time or near to real time. Leaking 

position information to unwanted users becomes a matter of privacy as 

well as security. It might compromise human rights and raise legal 

issues that could involve fatal consequences if the company is not able to 

deal with their information leakage. [3] 

If a malicious user manages to obtain a defined dataset consisting of 

position data with timestamps, it becomes possible to distinguish differ-

ent individuals by merely having four different locations with time-

stamps associated with each individual. This is possible based on the 
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unique manner in which a human behaves and moves and therefore 

four locations can be used to identify about 95% of all people included 

in that defined dataset. [4] 

2.1.2 Early location aware systems 

The active badge system was developed to create a technique of locating 

individuals by determining their location within a building. This is 

performed by locating their active badge, which is a small device that 

the individuals whom are part of this system should wear at all times. 

This badge transmits a unique infra red signal every 10 seconds; the 

signal is then picked up by a nearby sensor. This means that, when 

installing this system, the building will also require many sensors to be 

installed everywhere in order to be able to collect the infra red signal 

anywhere inside the building at any time. [5,6] 

The first active badge prototype was developed between 1989 and 1992. 

This version used a unique five-bit code as the identifier for the badges 

but later versions have expanded to longer codes. Today there are 

badges that incorporate a small microprocessor as well as a 48 bit identi-

fication code and bi-directional communication. [6] 

2.1.3 Geofencing 

Geofencing is a means of creating virtual areas around geographical 

locations. A common way of defining these areas is to give a latitude and 

longitude position to the centre and set a radius; this makes a circular 

area around the given position. One practical use for this technology can 

be that parents receives a notification if their children leave a designated 

area such as their home or the schoolyard. One other use could be 

advertisements for which a specific brand of shop could send out a 

specific advertisement to anyone within a certain radius of their shop. 

[7,8] 

2.2 Sensing the users location 

With smartphones developing and increasing in popularity, sensors 

have become a significant part of everyday life. Smartphones can con-

tain several different sensors such as thermometer, camera, light sensors, 

and others. One of the most developed and used sensors is the global 

positioning system (GPS) which locates the position of the device at any 

given time. 
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GPS was originally developed by the American military and consists of 

three segments, the space segment, control segment and user segment. 

The space segment is basically the satellites orbiting the earth. There are 

27 active GPS-satellites operational at all times and that means there are 

at least four visible at any spot on the earth's surface at any time of the 

day. [9] 

The control segment is used to communicate with the satellites, track 

their movement, monitor transmissions and perform analysis of the 

usage and performance of the system. [10] 

The user segment is the part that collects the signals transmitted by the 

satellites and uses those signals to calculate its position. The position 

calculation is performed by checking the timestamps of each message 

and the location of the satellites. From the timestamps and location it is 

possible to calculate the distance to the satellite, which means a sphere 

around the satellite can be obtained with possible locations. When all 

four spheres from all satellites are combined, the incoming signals 

provide the intersection and thus the position on the earth's surface is 

achieved. With really good receivers it is possible to achieve an accuracy 

within millimeter. [11]  

2.3 Data transfer 

Serialization is the process of converting data objects sent over a net-

work into a format that can be stored on a device. The time to serialize 

and, in addition, the size of the data sent is of significant importance in 

mobile network transactions since the bandwidth is limited. The limit in 

relation to the bandwidth is because it is highly likely that users will 

have a monthly limit with regards to the amount of network traffic 

available for use each month as well as the slow speed of the wireless 

network used by mobile devices. Even though the computing power is 

increasing in smartphones it is still limited, which means the serializing 

time might not be as significant but might still affect performance and 

user experience. 

2.3.1 Formatting 

Two widely used formats for data transfer are eXtensible Markup Lan-

guage (XML) and JavaScript Object Notation (JSON). These are both text 

based and must therefore be serialized character by character. When 

comparing these two formats the serialized size of a data object does not 
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significantly differ but JSON is a little bit smaller than XML and the 

larger difference is seen when comparing the serialization times where 

JSON is several times faster than XML. [12]  

Before mobile devices, the character by character serialization was not 

such a big issue and developers preferred ease of use over the small 

increase in performance that a more complex method would provide. 

Since the development of mobile devices the user experience has suf-

fered due to low computing power and lack of bandwidth, which forced 

developers to develop a new approach, namely the binary format. 

Binary formatting uses a separate file, which is stored locally and there-

fore is not required to be sent over the network. This file contains all the 

name-value pairs which causes the data sent to be very light-weight and 

the serialization does not have to be character by character but rather, 

name by name. The data size is smaller and the serialization times are 

lower than for both XML and JSON. However the disadvantage of 

binary formatting is that the data sent requires the locally stored file to 

be serialized in addition to the increased development time which is 

necessary because of the increased complexity. [12]  

2.3.2 Java message service 

Java message service (JMS) is a Java library which allows the developer 

to create, send, receive and read messages without knowing all the 

concepts about the messaging services. JMS provides an easy means of 

creating a reliable queue that ensures that the messages are delivered 

only once. If desired by the developer, there are also other levels of 

reliability such as if an application can afford to lose some messages or 

that some messages arrive multiple times, this can easily be achieved by 

changing the settings of the library. JMS also features both asynchronous 

and synchronous message delivery. The asynchronous delivery means 

that the client does not have to request messages; they are sent when the 

queue receives them. Synchronous delivery means that the client has to 

explicitly request messages in order to receive them. 

JMS supports two kinds of queues; queue and topic. Queues are ordi-

nary queues which work by sending the oldest message when the client 

requests a message. Topics are a little more complicated because they 

can provide many clients with the same messages. They work by allow-

ing the clients to become subscribers and when the client have requested 

a message they cannot reveive that message again, even though the 
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other clients, who have not yet received that message, can still obtain it 

from the topic. This enables JMS to be used when dealing with distribut-

ed systems and synchronization between different units. [13]  

2.4 Security 

Security is a crucial part of almost any application. The application will 

have to restrict the access of different users so that only the users who 

are supposed to access certain aspects are able to do that. Cryptography 

is a big part of securing an application since it protects the information 

from unwanted users by preventing them from reading and understand-

ing the information. [14] 

2.4.1 Client side 

The Android operating system is based upon the Linux kernel which 

implements security to such an extent that millions of security-sensitive 

environments use it. The Linux kernel provides security such as user 

based permission, process isolation and the prevention of one user 

exhausting all the system's resources.  Android security implements the 

user based permission, in a smart way, by assigning each application an 

unique user ID which makes the Linux kernel isolate applications with-

out interaction from either the developer or the user. In a Linux envi-

ronment the file system permissions ensure that only the user who owns 

a file can access it, unless the developer specifically exposes the file to 

other users, this is also the method used in Android. [14] 

If a malicious user manages to obtain permissions and gains access to 

sensitive hardware such as GPS or camera, the infected application 

might distribute information about the user without the user having 

knowledge of it and which the user did not want passed to anyone else. 

One other scenario is that the malicious code might gain access to 

SMS/MMS functions or other features that might cost money for the 

user and which could be very expensive if the malicious code distributes 

great deals of this. [14, 15] 

2.4.2 Server side 

A web server is basically a server that handles requests from a user 

(most likely a browser). The server processes the request and returns a 

copy of the entire HTML-file found at the location specified in the URL 

(see figure 1) [16]. To prevent malicious users from accessing the server 
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in a way that the developers do not allow, the server must somehow be 

secured. 

Figure 1. Browser sending a request to a web server. 

Securing a server is difficult and requires hours of dedication. In relation 

to web servers several aspects must be bourn in mind to make sure that 

the server is secure at all times. The best choice when accessing the 

server as an administrator would be to access the server locally, but 

since that is nowadays a rare occurrence in servers it is important to 

ensure that the remote access is properly secured and that this is pref-

erably conducted using tunnelling and encryption. When developing 

the server and configuring it, it is also good practice not to use the 

production server as a testing server, as the server might be attacked by 

a malicious user who can exploit security vulnerabilities in the testing 

environment, which is not meant to be public and therefore might not be 

as secure. [17] 

2.5 Applied architectures 

Almost every system at the present time, which is based upon some 

kind of user log in or data storage, has a database where the information 

is stored. When a system is growing and its user base increases, it is 

important to have a database that can cope with the pressure placed 

upon it by the users, therefore the database structure and methods used 

in the database have a significant impact on the performance of the 

system. With regards to the architecture of the system, it is desirable as a 

developer to have something that is easy to implement and does what it 

is supposed to within a reasonable time limit. 

2.5.1 Application programming interface 

Application programming interface (API) is a way of making develop-

ment easier. APIs are widely used and assist programmers all around 

the world by providing useful building blocks in their programs, which 
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significantly reduces the development time since the programmer is 

receiving a great deal of free code. [18] 

One example of an API in this project is the Google maps API, which is 

used to provide a default map that can be quite easily modified and 

configured in a customized way. This map is added using just a few 

rows of code, while programming it from scratch would be several 

thousand rows of code. 

2.5.2 Hibernate 

Hibernate provides a mapping between Java-classes and database tables 

and between Java data types and SQL data types in a simple way so that 

the developer is not required to manually develop the data process-

ing[19]. Hibernate is also a powerful tool that offers a simple way to 

achieve persistence. This means that the data outlives the applications 

process and that the data is preserved even if the system is shut down. 

[20] 

Hibernate uses data access objects (DAO) to implement data operations 

like "get" and "set" on different database objects and it is quite common 

to use controller classes to handle communication between the Hiber-

nate tables and the Java code. [21] 

2.5.3 JavaServer Pages 

JavaServer Pages (JSP) is a server-side Java component that works in a 

similar manner to a web server but with a little twist, as the JSP handles 

the requests from the browser by dynamically generating HTML code, 

which is to be displayed in the browser. JSP is a method of creating a 

link between HTML and Java in a simplified way, which enables the 

developer to use Java as the underlying logic instead of scripting lan-

guages such as PHP or JavaScript. Since the code is compiled before 

being implemented at the server it is not the same as PHP which must 

be compiled every time the server receives a request. [16,22,23] 

2.5.4 Enterprise JavaBean 

Enterprise JavaBean (EJB) is a server side architecture that enables fast 

and simplified development of Java based applications. 

An EJB is aiming towards being a component that provides a simplifica-

tion for a developer so that it is not necessary to understand low-level 
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transactions and state management details such as multi-threading, 

connection pooling, read and write to database, and similar complex 

low-level APIs [22,24]. The EJB architecture also enables compatibility 

with existing server platforms as well as other Java programming lan-

guage APIs such as JSP. 

When comparing EJBs with JavaBeans it is noted that the only similari-

ties is that they are both components. An EJB consists of two interfaces 

and two classes while a JavaBean only consists of one class. Thus do not 

have the same structure and, additionally, a JavaBean cannot be shared 

between users while this is possible for some types of EJBs. EJBs have 

more in common with JSP and servlets than with JavaBeans, which 

means that the name could be misleading. [22] 

2.6 Agile software development 

The biggest difference between agile projects and traditional projects are 

that there is no project leader when working with the agile project 

method, but rather a self-organizing team [25]. 

In agile projects, scrum is the method that is mostly used and is there-

fore a good way of describing roughly what agile projects are and how 

they work. There are three roles in a scrum project: a Scrum Master, a 

Product owner, and the team. It is the team that determines which team 

member is best suited to achieve a certain goal and thus that member 

will be assigned that task. In a traditional project, the project leader has 

a significant role and has a great deal of responsibility and has to per-

form tasks such as calculating cost of the project, quality, communica-

tion, risks, personnel and much more, whereas in agile projects all the 

duties of the project leader are shared among the team. During the 

project, the team discusses and changes the project plan all the time and 

every task is delegated to the team member who is best suited to per-

form that task. It is common to have a very short meeting every morning 

and roughly every two weeks there is a project briefing where the whole 

team is updated on the progress achieved during the last two weeks. 

Agile software development was developed with one main thought, that 

a finished and working product is more important than thorough 

documentation. All projects require documentation but agile projects 

reduce the documentation to a minimum. [26] 
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2.7 Related work 

There are some systems with similar functionality, or at least some 

similar functions, when compared to the prototype in this thesis. 

2.7.1 Google Offers 

Google Offers is an offer based application currently covering a few 

chosen cities in the USA but in the near future Google plans to expand to 

more cities and other countries. The offers can be anything from food 

and drinks to health and wellness and it is possible to browse offers 

according to a few chosen categories. It is also possible to see offers 

pinned to a map (see figure 2). Google Offers also has a feature which 

notifies the user if he/she is close to a shop where they have an offer; this 

is to prevent the user from missing any available offers.  [27,28] 

Figure 2. Google Offers application showing categories on the left and a map with 

offers to the right. 
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2.7.2 Turf 

Turf is a map based application focused on encouraging a user to enter 

zones and receiving points for doing so. The users are supposed to 

walk/run around in different cities arriving in different zones that have 

not been taken by other users (See figure 3). By doing so the user re-

ceives points and the goal is to obtain as many points as possible. Turf 

has features to check score boards as well as online players' current 

locations. [29] 

Figure 3. To the left a map showing different zones in turf, red zone indicates that the 

zone is taken. To the right, a ranking table showing the top players. 

Turf implements a system which prevents the user from using GPS 

spoofing software such as “Fake GPS” or similar. 

2.7.3 Foursquare 

Foursquare is a way of receiving information about close by points of 

interest. The user can check in at these locations as well as viewing 

online friends who are checked in at different locations (See figure 4). 

Foursquare implements a ranking system which allows the user who 
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visits a certain location the greatest number of times during that month 

to become the major of that specific location. [30] 

                             
Figure 4. Map showing friends last check ins and also showing some locations of 

interest. 

Foursquare utilizes the location of the user, the user’s friends, and 

people with similar interests as the user, to give recommendations 

concerning points of interest for the user. [30] 

2.7.4 OfferBeam 

OfferBeam is a location based offer service that provides offers and 

notifications to users based on their position. As a retailer OfferBeam 

provides a way of marketing a product and promoting a brand. The user 

can locate an offer by ether using a map view or a list view (See figure 

5). At the time of writing this thesis OfferBeam only has offers located in 

the USA but there are plans to expand worldwide in the near future. [31] 



 ZoneDeals!   -  An innovative way 

of providing offers   

 Morten Bugge   

2 Theory and Related work 

2013-11-07 

 

15 

Figure 5. Left figure showing a map where different offers are marked with a green 

pin. Right figure shows a list of nearby offers. 
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3 Methodology 
The project will be executed using an agile project management.  Once 

every two weeks there will be a sprint meeting which means that the 

sprints will be two weeks long. At the sprint meetings a plan for the next 

two weeks will be discussed and there will be a review regarding what 

has been achieved so far in the project in addition to whether the goals 

set up on the previous sprint meeting have been reached. Every morn-

ing there will be a very short meeting where the progress with regards 

to each task will be discussed. In this project, agile project management 

means that the project plan and methods will be developed and changed 

on an almost daily basis during the whole project and achieving a work-

ing prototype will be the main focus and therefore that will also be the 

aim of the project.   

The first goal: A search in different web based sources will be performed 

to discover applications with similar or some similar functionality to the 

prototype in this project. This is important because the newly found 

applications will then be studied and tested according to how this pro-

ject's prototype is supposed to perform. There will be several different 

aspects to investigate, among others whether any other application is 

available that provides deals in some way and at the same time are 

connected to the phone bill. Another aspect will be whether the applica-

tions are providing deals around the world or marely in specific coun-

tries. Examples of applications that have similar functionalities might 

include one that has a map with different zones or an application that 

offers deals combined with positioning in some way. 

The second goal: The design of the system will consist of one smart-

phone application and a server. These two will require a development 

platform which will must be chosen and installed; the development 

platform will probably require some plugins such as a virtual smart-

phone and some server device. There will also be a website which will 

have a design that will be very easy to understand. It will be possible for 

an administrator to add different zones and offers to the database 

through this website and the administrator will also be able to delete 

and update existing zones and offers as well as add/delete/update user 

accounts. The database will be running in the background and only be 
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connected to the server, this means that the smartphone and website will 

not be able to contact the database directly; they will have to go through 

the server to access data that is located in the database tables. 

The third goal: The smartphone will use Android since this is the most 

common operating system for smartphones [32] and therefore the most 

beneficial for a developer to use. For this, a suitable development plat-

form will be found, most likely from a web based source. The server will 

use JBoss because Tieto already has licences for this and would thus be 

the natural choice. Java will be the programming language for the server 

side of the system because JBoss utilizes Java as its programming lan-

guage. A suitable development platform will be found for the server and 

the best solution will be to have the same platform for the smartphone 

development and the server development, to provide ease of testing and 

to obtain the best cooperation between the sources. The database will be 

running on an oracle database server and using a relational database 

structure. The tables will be created and normalized according to third 

normal form (3NF) and connected using different unique identifiers 

(primary keys). The website will use JSP (JavaServer Pages) which is a 

method that automatically creates HTML according to what is declared 

in the Enterprise Java bean (EJB). This HTML can implement forms that 

automatically connect to Java-classes and its "getter" and "setter" meth-

ods. 

The fourth goal: The evaluation with regards to how this prototype 

performs compared to other similar products will consist, in the main, of 

graphical testing. This means that only the layout and simplicity of the 

application will be considered, not hardware dependent functionalities 

such as the GPS precision. This is the same as for the processing time of 

the server which will also not be compared; however, the processing 

time will be tested for the project prototype. A small test program will 

be written, which will evaluate how the server response time changes 

when being accessed by multiple users. In relation to evaluating the 

functionalities of the applications, there will be a comparison to discover 

unique functions for this project and what the potential market share 

will be. 
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4 Design and Implementation 
This chapter handles the design and implementation of the prototype 

which means that each part of the system will be discussed and thor-

oughly described. To obtain a quick overview of the project, figure 6 

shows graphically how all parts of the system are connected. 

 

Figure 6. Overview of the system with the server, smartphone, website, database, and 

billing domain. The figure also shows what kind of data is sent between the different 

parts. 

As seen in figure 6, the system consists of a smartphone, a server, a 

website, a database and a billing domain. The smartphone sends call 

data to the phone towers, the smartphone also receives position data 

from the satellite, which is sent to the server. The website and database 



 ZoneDeals!   -  An innovative way 

of providing offers   

 Morten Bugge   

4 Design and Implementation 

2013-11-07 

 

19 

are only connected to the server and send all their data and information 

to it. The server is also connected to the JMS topic, which, in turn, is 

connected to the billing system. The billing system receives the charging 

detail record (CDR) information from the phone tower and compiles this 

into a bill.  

The phone tower involves  regular towers used by mobile phones and is 

not changed in any way and the same applies to the satellites, which are 

standard GPS satellites. The bill is only changed by adding a few rows 

to the history, showing that the user has used his/her phone with this 

application. 

4.1 Website 

The website is mostly created using JSP and a template that is dealing 

with the navigation bar is at the top of the window. The template is also 

dealing with some layout implementations. The navigation bar contains 

shortcuts to pages such as add and get where the administrator can 

manage the data in the database. The navigation bar is shown at every 

page, but at the login screen it does not contain any shortcuts. 

The website has a map, which the administrator can access using the 

shortcut on the navigation bar. The map is made by implementing 

Google maps API v.3 and when the administrator enters the page where 

the map is, JavaScript is used to fetch the zones from the database. These 

zones are then graphically shown to the user by adding red circles to the 

map. When loading the map, a listener is also created that listens for 

clicks. If the listener registers a click it will check if the click is inside a 

circle or not, if it is within a circle a request is sent to the server to fetch 

all the deals that are within that circle. When the zones are received 

from the server an info window is generated that contains these deals as 

well as a button with the option to add more deals to this zone. The 

content of the info window is also generated using JSP which makes it 

highly dynamical and easy to modify. If, however, the click is at a spot 

where there is currently no zone, the administrator will obtain the 

option to add a new zone at this spot. To be able to show a Google map, 

the developer has to use Google APIs console website [33] and from this 

website fetch a key. The developer also has to enable the service from 

the API website to enable the developer’s website to access the map 

data. When this is completed, the map is shown every time someone 

loads that specific website.  
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Since the website is created using JSP, the connection between the HTML 

and the Java code at the server is smooth and auto implemented. This 

makes it convenient to use and to manipulate variables. JSP implements 

that with the press of a button on the website a method is called on the 

server. This method is implemented to perform what is appropriate for 

that HTML form. Of course, the methods have to be implemented 

manually but all underlying functionalities are generated automatically 

when compiling. 

Figure 7 shows a use case when the user enters the website. The user 

starts by logging in and after a successful login the user is redirected to a 

welcome page. From this welcome page the user can choose any direc-

tion desired. If the user wants to add something to the database they can 

just press add in the navigation bar. If they want to add a deal to the 

database they just enter the deal information and press add from the 

add page. 

 
Figure 7. Tree-structure of how the websites different pages are connected. 
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If the user is not logged in and attempts to enter any web page they will 

be redirected to the log in page automatically. To log in to the website 

the user enters a username and password and these are sent to the 

server, which checks the database to determine whether the username 

and password are correct. The user then receives the answer and is ether 

logged in or has to retry depending on the answer from the server (see 

figure 8). 

 

Figure 8. Showing what happens when the user log in. 

When the user is logged in they have access to the website and all its 

features and when they are not logged in the user will be redirected to 

the log in page no matter what page they attempt to enter, even if they 

enter the URL manually. 

4.2 Server 

As described in chapter 3 the server is using JBoss and therefore the 

programming language that is used is Java. 

The server acts as the central part of the system and the smartphone, 

website, database and billing domain are connected to it and communi-

cates through it. This means that those parts never communicate directly 

with each other but they have to go through the server to reach any 

other part of the system, and, additionally,  to reach the database. 

When the configuration file of JBoss has been declared with the data-

base's IP-address and port, JBoss will automatically connect and manage 
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the connection to the database without any interaction or supervision by 

the administrator. The connection is created at the server start and 

persists for as long as the server is running and no disconnects have 

occurred. The server uses hibernate because it is a simple and powerful 

tool when dealing with database connections. All the SQL requests that 

are made from the server are generated in get-, set-, and modify-

controller classes that contain all the different methods required by the 

rest of the system in order to manipulate the data. 

When the server receives an http-get request, it checks what parameters 

are set and what their values are. According to this, the server requests 

data from the database and responds to the request with the corre-

sponding data. 

The server incorporates JBoss’s JMS server HornetQ which creates a JMS 

topic on which it pushes the accepted deals every time they are created. 

The JMS topic is used because this is a good way of implementing guar-

anteed delivery of the messages as well as persistence [34]. The billing 

domain connects to the JMS topic as a subscriber and fetches the ac-

cepted deals which it attempts to match to the CDR coming from the 

phone towers. 

4.3 Database 

The database is running on an Oracle database server and is connected 

to the server using a local area network (LAN) connection. 

The database consists of five tables, deal, partner, zone, accepted deal, 

and user. Every entity in the tables has its own unique id that act as the 

primary key for the specific table. The tables deal and accepted deal 

both has foreign keys as well as the primary key. Each table also has one 

or more attributes depending on what data should be shown by the 

tables. The relationships between the tables are as follows: A partner can 

have many deals but every deal can only have one partner. Every deal 

has to have a zone and there can be several deals in the same zone. One 

accepted deal contains one deal and one deal can be in several accepted 

deals. One accepted deal also contains one user and one user can have 

many accepted deals (See figure 9). 
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Figure 9. Entity-relationship (ER) diagram showing the database structure. 

The database is created according to third normal form (3NF) to reduce 

redundancy and to create as small and flexible structures as possible 

[35]. All the tables and relations are automatically created from the 

server using Java classes for which Hibernate uses the different classes 

to define tables using annotations. This makes it easy to manage and 

extend if more information or tables are required. 

4.4 Smartphone 

The testing device is a Samsung galaxy Tab 10.1 which is a 10.1 inch 

tablet running the operating system Android. Any device with an An-

droid API later than version 12 is able to run this application and use all 

of its functionalities. Previous versions will not function as they are 

supposed to because methods introduced in version 12 are used. 

When starting the application while logged out the user has two op-

tions, to log in using an existing account or to create a new account. 

Logging in works in a similar manner to that on the website except that 
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the user also enters their phone number on the smartphone (See figure 8 

in chapter 4.1). When creating a new user, the user merely enters his/her 

user information, presses create and the new user is automatically sent 

to the server and stored in the database. 

The Android device collects GPS data and tracks its position in a back-

ground process. In Android a background process is called a service. 

The other activities that use the position variables, longitude and lati-

tude, use a binder to bind to the service. The binder is used to fetch the 

longitude/latitude values whenever the activities require them. This 

means that the application only has one GPS listener running. Every 

fifth second the service sends the device’s position data to the server, 

which checks whether the device is within a zone that contains deals. As 

soon as the smartphone enters one of the zones that has a deal associ-

ated with it, the smartphone will receive a response from the server 

which provides information regarding the existing deals. The user is 

then able to accept or decline the deal by choosing the according option 

that appears on the screen. If there is more than one deal in a certain 

zone they will appear one by one on the screen (a new one is shown 

when the user has chosen what to do with the previous one). 

The start screen of the application shows the user position as well as two 

buttons. One button sends the user to a page that list deals sorted by a 

few different parameters and the other button is used to show a map 

(See fig 10).   

Figure 10. Figure showing how the different activities of the application are connected. 

The map uses Google maps API v.2 and when it is loaded the applica-

tion fetches zones from the server which it displays as circles on the map 

(similar to the website). The user can then click on the zones and obtain 

information about the deals within the zone that is clicked. In contrast to 

the website, the user is, however, not able to add anything or interact 

with the map outside of the zones. 
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The application also has an activity where the user can view a list of 

deals that  are able to be sorted according to the distance from the user, 

deal popularity and the start date of the deal. The users can then click on 

deals in the list and obtain additional information about that deal. The 

list is implemented using the Android webview class, which loads a 

website and inserts that in the view. This website is retrieved from the 

server which creates it using JSP. 

4.5 Billing domain 

The GPS position from the smartphone is sent to the server and then the 

server places a message into the JMS topic. The billing domain is regis-

tered as a subscriber of this topic and retrieves messages from it. The 

messages in the topic contain information about the accepted deals from 

the smartphones. Since it is easy to tamper with the GPS position, the 

billing domain crosschecks the CDR positioning reference with the GPS 

position given from the smartphone. The billing domain matches them 

to determine whether it is possible for the user to actually have been 

located in the corresponding area at the given time or if it has been 

possible for the user to tamper with the position. Obviously the users 

are not able to grant any discount or offers if they have not been in the 

correct area If the user is registered in the correct area, the billing do-

main calculates the price of the service and then adds that to the user’s 

bill. 

As shown in figure 6, the billing domain contains a part called pricing, 

which is where all the information from the JSM topic is checked and 

compiled to create the bill sent to the user. 

4.6 Satellite, phone tower, and bill 

The satellites are the regular GPS satellites provided by the government 

of the USA which constantly send out position data. Since anyone can 

use this position data and it provides a precision of within a few meters 

at worst, it is very suitable for an application of this kind. 

The phone towers are already set up and used by all mobile phones 

today. Since the phone towers already create a CDR with the id of the 

specific phone tower, this could be matched with the position data to 

prevent tampering with the positioning from the client side. 
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The bill is merely a regular phone bill with a few extra rows of usage 

history where the specific user's accepted deals are shown. 



 ZoneDeals!   -  An innovative way 

of providing offers   

 Morten Bugge   

5 Results 

2013-11-07 

 

27 

5 Results 
The results of this project are handled in this chapter and the server, 

website, and smartphone applications completed functionality is de-

scribed. This chapter also shows some screenshots of the graphical user 

interface (GUI) and a description about the design. 

5.1 Server 

The server part of the project does not have any graphical parts and the 

functionality operates with only minimum output in the console. The 

server acts as the brain of the system and connects the different units 

and handles the messages sent between them. It handles the database by 

using hibernate and one EJB for each table in the database. 

The server uses a get class, a set class, and a modify class to handle all 

the communication with the database EJBs. These classes have the 

necessary methods required by the remainder of the server structure to 

manipulate the database information in every way. 

When the server receives an http request from the Android device the 

server first checks whether or not that user is logged in, if the user is not 

logged in, the server merely returns that: the user has to log in to be able 

to continue using the application. If the server instead finds that the user 

is logged in, it continues with checking the parameters that are set and 

according to that returns the correct information or, if there is no infor-

mation corresponding to those parameters, returns an error message. 

Every time the server receives a request from the website it checks 

whether the session used for that request is logged in or not. If the 

session is not logged in, the server responds with a redirect which sends 

the user to a log in page (See figure 12). After a successful log in, the 

user can access the different web pages without having to log in again. 

The server creates the website using JSP which means that the web 

pages are connected with the Java-code and can manipulate the vari-

ables from different HTML forms. The website still sends requests to the 

server with these variable manipulations, but since they are dealt with 

automatically by the JSP declarations, the developer has nothing to do 
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with it apart from linking the web pages with the corresponding Java-

class. 

5.2 Website 

As mentioned previously, the website uses JSP. This makes the conver-

sion between HTML and Java smooth and without any interaction from 

the developer. 

The website basically has four different pages, Add, Get, Modify, and 

Map. The “add” page is used to add different entities to the database 

and JSP assists with the connection. “Get” retrieves data from the data-

base and shows the data in a table on the web page. The data shown 

corresponds to the button pressed and the table dynamically expands or 

collapses depending on how much data there is to be shown. These 

different pages are easily accessed using the navigation bar at the top of 

the screen (See figure 11). 

Figure 11. Showing the navigation bar at the top of the website. 

When the user enters the website for the first time (or when logged out) 

they will be redirected to the log in screen (See figure 12) and from there 

they will only be able to log in with the correct username and password, 

which means that the navigation bar will not provide links to other parts 

of the website nor will the user be able to access these parts if the URL is 

entered manually. 

Figure 12. The log in screen of the website. 



 ZoneDeals!   -  An innovative way 

of providing offers   

 Morten Bugge   

5 Results 

2013-11-07 

 

29 

As mentioned previously the website has a map, which is used as a 

simplified means of adding and looking at existing zones and offers (See 

figure 13). To do this, the administrator simply clicks anywhere on the 

map and, if the click is within a zone, a window pops up a showing 

deals at this specific location, as well as a button which is used to add 

new deals to this zone. If the click is at a location where there currently 

is no zone, a window will appear with the option to add a new zone at 

this location by merely adding its radius. 

Figure 13. A map where an administrator can add zones and deals. 

The map was programmed in JavaScript implementing Google maps 

API v3. When the website is loaded, a listener is started that listens for 

map clicks and when a map click is registered an info window will 

appear. The data inside the info windows that appears is implemented 

using JSP, which makes the info windows highly dynamic and easy to 

change and tweak in any way that is desired by the developer. 

When the map is loaded, JavaScript is used to send an http request to 

the server retrieving all the zones and when these are received by the 

browser, they are graphically shown on the map by adding a red circle 

to the map. 
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5.3 Smartphone application 

When the user starts the application for the first time, the login screen is 

displayed and the user is able to choose to log in or to create a new 

account. To log in the user enters his/her username, password, and 

phone number (See figure 14). 

Figure 14. The log in screen of the application showing that user name, password and 

phone number is needed to log in. 

If the server successfully authenticates the user information, the user is 

sent to the start screen; otherwise, an error message will be received. The 

start screen is probably where the user will spend the majority of his/her 

time. It consists of the user position displayed as longitude/latitude 

coordinates (See figure 15). The start screen also has two buttons, one to 

get to a map, and one to get to a screen which lists different deals. If the 

user manages to arrive at the start screen without being logged in 

(which will occur, for example, if the server conducts a restart) the user 

will see a message informing him/her that a log in is required. No deals 

will be provided to the user during this state. 
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Figure 15. The start screen of the application showing user position and two buttons. 

It is at the start screen that the users will receive any existing deals and 

also be offered the options to accept or decline those deals (See figure 

16). If the zone contains more than one deal they will appear one by one 

in the same way as one deal appears. 

Figure 16. If a user enters a zone which contains at least one offer, it will appear on the 

start screen of the application. 

The map in the application is implemented using Google maps and 

displays the zones as a red circle with the centre position and radius as 

defined in the database. If the user touches these circles it will show 

deals within the zone inside an info window (See figure 17). 
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Figure 17. Map showing zones. If a user clicks on a zone the deals inside this zone will 

appear in a list. 

The map can act as guidance regarding where the deals are, but the user 

also has another way of finding deals, namely, by pressing the “Deals” 

button on the start screen (See figure 15). When the user presses this 

button he/she is redirected to a window with three buttons. Depending 

on which button is pressed a list with deals will be shown, ordered in 

the manner referred to by the text on the pressed button (See figure 18). 

Figure 18. A list showing deals, ordered according to what button is pressed. 
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There is a service running in the background of the application and 

whenever the user is logged in it is tracking the position of the device. 

This service is listening to the GPS API and updates the longitude and 

latitude variables whenever the GPS position is changed.  

5.4 Comparison with similar products 

The products with some similar functionality to this prototype are: 

Google Offers, Turf, Foursquare, and OfferBeam. When comparing these 

products the result can be seen in table 1. 

 

 Positioning Phone 

bill 

connec-

tion 

Offers Game User 

ranking 

Friends Need 

inter-

net 

World

wide 

ZoneDeals ✓ ✓ ✓ X X X ✓ X 

Google   

Offers 
✓ X ✓ X X X ✓ X 

Turf ✓ X X ✓ ✓ X ✓ ✓ 

Foursquare ✓ X X X ✓ ✓ ✓ ✓ 

OfferBeam ✓ X ✓ X X X ✓ X 

Table 1. Table showing different functionalities in different products. 

There is currently no other product that has the functionality of offering 

advertisements and deals and is simultaneously connected to the phone 

bill. All of the applications that have been compared use some kind of 

positioning to locate the user and give information accordingly. All 

applications also require an internet connection to be able to function 

properly. Only Turf and Foursquare are worldwide but since they do 

not offer any offers they do not affect the market for the other applica-

tions.  Turf and Foursquare are also the only two applications that have 

a user ranking. OfferBeam and Google Offers are similar regarding 

deals and location awareness and both are likely to be launched world-

wide in the near future. These two applications are probably to be 
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considered the biggest competitors to ZoneDeals because they are both 

managing offers. 

All of the applications, with the exception of Foursquare, use Google 

powered maps, which is the same as for ZoneDeals. Foursquare uses a 

map by MapBox instead. 

5.5 Minimum zone diameter 

Each zone is created using a radius and a position. This makes a circle 

and it is within this circle that the administrators can add offers. 

The minimum diameters of the zones depend on the time interval in 

which the application polls the server with positioning data as well as 

how fast the user is travelling. In the prototype of this project the polling 

time is five seconds, which means that the minimum zone size that is 

theoretically possible without the user being able to pass through the 

zone and not notice it, depends on the speed that the user is travelling at 

(See graph 1). 

 
Graph 1. Showing the smallest possible size of zones according to what speed the user 

is travelling. 

When travelling at walking speed (approximately 5-10 km/h) the mini-

mum size of the zone is about 15 meters thus, if the zone is smaller than 

this the user might walk straight through it without ever knowing that 

the zone was there (See graph 1). If,, instead, the user is located inside a 

car moving at 100 km/h the minimum size of the zone will be roughly 
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140m in diameter. These diameters are if the user hits the zone straight 

on, but if they only go through the edge of the zone they might miss it 

anyway. 

It must be considered that the value shown in the database is the radius 

of the zone, which means that it is half the size seen in graph 1. 

 

5.6 Scalability 

A small program was developed to test the scalability of the prototype. 

The program was designed to test the response time of the server when 

there is more than one user connected to the server (See graph 2).  

Graph 2. Figure showing the response time from the server when multiple users are 

connected. 

The program uses one Java-class that is creating threads (one thread for 

each simulated user), which then send one message every 1 second or 5 

seconds depending on which part of the test is being performed. The 

threads are created at the same time but this should not have any nota-

ble influence on the test. Each response time is timed and the average 

value is then calculated and it is this mean value that is then used in the 

graph (See graph 2). 
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The results of the test show that there is about the same response time 

when polling using 1 second as is the case with 5 seconds until there are 

approximately 100 users polling the server. When this limit is reached 

the 1 second polling starts to involve longer response times, this is due 

to the server being overloaded and not being able to process one request 

before the next one arrives.  

Even though the server and the test program are running on the same 

machine, there is no problem running the test with 1000 users polling 

the server at five seconds interval. 
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6 Conclusions  
ZoneDeals is the only product on the market that has a connection to the 

billing-system and thus its impact on the market is quite high and it will 

also have the potential of opening up completely new kinds of offers 

that will attract customers previously not interested in this kind of 

application; this could be anything from discounts on SMS and phone 

calls to free internet connection. When stating that the product is the 

only one with connection to the billing-system, this is, indeed, world-

wide, if instead a national perspective is used it is the only system that 

exists that offers any kind of position based offering and thus there is a 

very large market potential. 

The first goal was to discover and study products with similar function-

alities as the prototype in this project. This was conducted by means of a 

web based search and the products that were found by this means were: 

Google Offers, OfferBeam, Turf and Foursquare. To read more about 

these products, see chapter 2.7. All similar products that were involved 

with offers also included positioning; this is because only comparing 

offers is not of importance at this stage of the prototype because there 

are no real offers with which to make a comparison. This does not mean 

that applications which only provide offers without locations are not a 

potential market competitor, it is just unnecessary to compare them in 

this report. 

The second goal was to design a functioning smartphone application, 

website, database and server. This goal was achieved by firstly designing 

the system as a whole (see figure 6 in chapter 4). When the overall 

system design was satisfactory, each part was individually with different 

structures and layouts. 

The third goal was to implement the system that was designed in goal 

two. The smartphone has a map which shows all the zones as well as the 

user position. The user also has to log in to be able to obtain any infor-

mation from the server. The website is easy to understand and uses a 

simple navigation bar at the top of the window that allows the user to 

navigate easily between pages. Through the website, the administrator 

can modify and add data to the database by manually entering the 

numbers or by using a map to add deals and zones. The server acts as a 
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central hub in the system and connects all the different units. The server 

also uses the database to store all the information that is required by the 

application and website. 

The fourth goal was to evaluate and compare this product with existing 

products on the market. As seen in the comparison table in chapter 5.4 

this product is the only one that has a connection to the phone bill. This 

opens up a huge market potential since there can be offers that are 

directly connected to the phone usage as well as offers from other things 

called partner deals, where any other company can add deals into this 

system. 

6.1 Discussion 

The prototype developed in this project fulfils the goals that were set up 

at the beginning of this project. The project method and development 

was found to be quite successful and if the project were to be repeated 

then there would only be a limited number of changes required. There 

could, however, be improvements in the initial planning of the project 

which should have been more thorough to speed up the development 

process.  

6.1.1 Implementation 

The implementation of this project has been a challenge, firstly because 

it was the first time that the majority of the templates were being used 

and, in addition, the first time using Java. 

The controller classes used by the server implements get and set classes. 

By using get- and set classes it is easy to implement new functionalities 

by simply adding the methods required in the corresponding class. This 

simplifies further development of the system and also makes it easier for 

the developer to find errors in the code. 

XML is used between the Android device and the server, which is not 

the best way to transfer data since XML requires a great deal of data and 

the serialization times are quite high. Bearing this in mind, it would be 

better to use JSON which has approximately the same implementation 

time. JSON also sends less data and the serialization times are signifi-

cantly lower. JSON is, however, not the best way possible when size and 

speed are considered, as binary formatting is even better. Using binary 

formatting does, however, come at a cost as it is harder to implement 
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and it requires a separate file at both the sender and receiver. The file 

contains a lookup table with all the possible tags. Since the advantage of 

binary formatting does not outweigh its complexity, JSON would be the 

best format to use if there is no specific requirement that there has to be 

as little data sent as possible and where the development time or com-

plexity of the system is not considered. 

Since there is an urge to reach as many users as possible the application 

would preferably be device independent. Creating a device independent 

application would probably also reduce the development time because 

the developer does not have to construct several different versions. The 

fastest and simplest way of making this application device independent 

would be to use a website instead of the device dependent Android 

language and implement the application using only HTML 5. Using this 

method, the user merely creates a link with an icon on the desktop so 

that it has the appearance of a normal application but it is HTML that is 

creating the layout and not Android. This does, however, require more 

data to be transferred between the server and smartphone and might 

not be desirable for a user. 

6.1.2 Scalability 

As seen in chapter 5.6 there is no problem running 1000 simultaneous 

users on a single machine. The bottleneck in this case would be the 

connection between the server machine and the database server. The 

database server itself cannot cope with the pressure placed on it, and 

this is where the greatest amount of time is lost. 

When running the test program with different settings, the result 

showed that 2000 users provided a decent response time when polling 

with a five second interval. When conducting the one second polling 

test, the mean response time was above 20 seconds when 200 users were 

connected, which is not an acceptable time frame with regards to delay 

in network communication. 

If the server is changed, and a dedicated server machine is used instead 

of a laptop, this will significantly increase the user capacity several times 

and it is quite possible that as many as 500000 users can be online at the 

same time. The database server should also be changed to a dedicated 

server machine (possibly the same as the server, but this could overload 

the server) which would also provide a contribution to the increase in 
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user capacity. Everything depends on the hardware used in the server 

and database as well as the connection bandwidth between the server 

and database. 

6.1.3 Website 

The decision to use JSP to develop the website was a very good decision 

because it makes the connection between the implemented Hibernate 

EJB’s and the website, as well as the website itself, quite easy to imple-

ment. It did take some time for the first connection to be achieved, but 

the remainder proved to be rather straightforward. 

By using the navigation bar at the top of the window it simplifies the 

ability of the administrator to navigate the website and locate what is 

required more rapidly. The administrator will most likely be using the 

map when adding zones and deals because it is quite time consuming to 

look up coordinates all the time in order to be able to add a zone. Also, 

when adding a deal it takes time to determine what zone the deal is 

supposed to be within. The map is the easiest way of adding zones and 

deals and therefore it will probably be the desired means for adding 

zones by the administrators. 

Since the map on both the website and smartphone is rendered using 

Google Maps there is always the possibility that Google will shut it 

down. However, this is a somewhat unlikely scenario because there are 

many applications running Google maps and Google would receive bad 

publicity if they started to shut down applications just because they 

might prove to be possible competitors. 

6.1.4 Smartphone 

The smartphone must have the GPS active at all times to be able to use 

the application. This will reduce the battery lifetime a little but will 

probably not have any significant impact on the distribution of the 

application. 

The user experience when dealing with technical services will increase 

when using this product because the product provides a means of 

lowering the monthly subscription fee of the user; this is however, only 

in specific locations. This means that users might not actually lower their 

fees, neither will they ever increase. The application also provides a 
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method for the user to find locations that they would previously not 

have considered.  

6.1.5 User Privacy 

User privacy is a very delicate matter and it can differ greatly from 

person to person with regards to what is considered appropriate to 

share. It is therefore important to consider privacy when developing 

location aware applications and to allow the user to have options to 

choose what to share with the rest of the users. It is also important to 

make the application secure so that it will prove difficult for malicious 

users if they attempt to obtain information that they are not supposed 

to.  

The storage aspect of user privacy is also important to consider and a 

choice must be made with regards to what information has to be stored 

and where it should be stored. If the decision to store all the users loca-

tions at all times is taken, the place where the information is stored has 

to be as secure as possible. Furthermore, there must be strict limitations 

as to who can access the information and when it can be accessed. In 

relation to the option regarding where the information is going to be 

stored the two main options would be: at the user’s device or at the 

server itself. If the information is stored at the server, the information 

will probably be more secure than at the user’s device. However, if it is 

the case that a malicious user obtains the information and it is stored at 

the server, they will obtain the information from all users, not just 

information about one user, which makes this approach more. But the 

users might feel more secure if the information is stored at the server 

instead of risking their information being leaked from their devices. It is 

important to choose carefully what information actually has to be stored 

and what information can be discarded once it has been used once. The 

best solution for this project would probably be to only store the posi-

tioning data on the JMS topic until the billing system has retrieved it, 

after that it should not be stored anywhere. This solution might, how-

ever, have to be changed if different services which require knowledge 

of the previous positions the users have obtained. One example of a 

service like this would be if the user wants to be able to see their previ-

ous deals, those have to be saved in the database. 

The size of the zones also matter when it comes to user privacy. If the 

zones are small and the positioning information is leaked, the one look-
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ing at this leaked data will be able to more precisely distinguish where 

the specific users are. If instead the zones cover a larger area and there is 

a leakage, it will be harder for the user who obtains the information, to 

be able to distinguish where the individuals are. This is however de-

pendent on how the information is saved. The preferred way would be 

to only save the user location if they are within a zone, or, even better 

merely to save the zone that the user enters. If this is combined with 

larger zones, then the user privacy will be safer than if the information is 

stored with a precise position.  

If there are users who do not feel that the application meets their secu-

rity standards there might be a loss of customers as well as bad publicity 

for the application. 

6.1.6 Comparison and evaluation 

When comparing ZoneDeals, which has zones, to Google Offers and 

OfferBeam which does not have zones, the ZoneDeals approach pro-

vides a less accurate description with regards to where the user has 

been. This makes ZoneDeals a better system when it comes to hiding the 

user information, even if all the positioning information is leaked. 

As seen in table 1 (chapter 5.4) there is no other application connected to 

the phone bill. This makes ZoneDeals unique within the market and will 

probably attract users. This is quite a strong marketing question because 

the offers that can be provided through this application are not only 

unique for this application; they are not possible to offer within any other 

application of this kind. The fact that there is no other application pro-

viding these services in any country outside the USA are probably going 

to be a significant plus when marketing this product.  

Turf and Foursquare do not have any offers which means they will not 

be competing with regards to market shares. Turf implements zones 

which in contrast to this project’s circular zones can be any shape. This 

makes the creation of new zones in Turf rather more complicated but 

the result is a more dynamic and flexible structure. Among the compari-

son applications, only ZoneDeals and Turf have zones, the remainder of 

the applications use another approach, in that they implement a point 

location. This is not really possible with ZoneDeals since it requires the 

user to be within a specific zone when utilizing the deals. If this ap-
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proach is desirable then it is possible to change the database tables and 

set a fixed radius value to each deal instead of using zones.  

6.2 Future Work 

This project can be expanded with video streaming and augmented 

reality. The video streaming could be something similar to the following: 

the user is at a sport event and does not see the whole competition due 

to the terrain or distance, then this application is able to notice that the 

user is located at this event and allows the user to stream the event from 

any source that is broadcasting it. Since the user is located at this event it 

should obviously be for free. The augmented reality could be that the 

user can rotate the device and see the direction and location of different 

deals on the screen. This might be shown using the camera function of 

the majority of smartphones and merely pinpoint the locations virtually 

on the screen.  

Partners should obtain their own administration website which allows 

them to only add deals with their partner id. The “adding zone” part of 

the website might be constrained to only allowing the partner to add 

zones where they had a particular type of a business such as a storage 

facility or a shop. There could also be developed a part of the website 

aimed at users where they could see their offers and possibly obtain 

some statistics about how much they have saved using this system and 

more.   

Extensive testing, tweaking, and adding functions will be necessary in 

order to address the user privacy issues arising with this kind of applica-

tion. There will have to be some type of settings menu where the users 

themselves can change and choose what information should be shared, 

how often the application should update the position and much more. 

One important part of security is to prevent GPS spoofing. With this 

application it becomes an issue of money, in contrast to the case involv-

ing a game it will “only” upset the opponents and rarely makes anyone 

benefit from it in real money. With this product a unique way of pre-

venting GPS spoofing is available, that is to use the CDR and match the 

cell tower id with the location variables that the user sends to the billing 

system. However, this will only be as precise as the radius of the cover 

area of the cell towers, but it will indicate if the user is within a reason-
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able distance from the spot where they supposedly are, according to the 

location data.  

The security of the data can be further improved by implementing the 

protocol HTTPS instead of HTTP between the smartphone/website and 

the server. 
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