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Abstract 

To remain competitive and successful in today’s globalized market, companies need a strategy to 
ensure that they are constantly at the leading edge in terms of products and services. The 
implementation of a mobile application is one approach to fulfill this requirement. This report 
describes an overview of the topic, by introducing briefly today’s development tools for mobile 
application development and subsequently focusing on the Soundhailer application, as the 
application done by the author. The problem in focus is to find out whether a native or web-based 
application is preferred for an iOS application production strategy for a start-up company. 

Moreover, the report delivers an insight into a well-structured method that works good for 
setting up measuring points for a website, also Soundhailer’s, and the factual realization of a 
development tool for iOS development. This insight is based on a lot of help from a former student 
of the Royal Institute of Technology, who has had some previous experience within the area. To 
show prospective similarities and differences between theory and reality, the experiences are 
subsequently compared to the theoretical part. Finally, the results are critically discussed.  

Two versions of the application were developed, both a native version and a web-based version, 
and the results show that both native and web-based applications can be convenient solutions for 
companies to implement and use. The results also provide a foundation upon which others can build 
and better understand how an iOS application is used and developed.  

Keywords 

Mobile application development, Mobile devices, iOS, Google Analytics, Software engineering, 
Xcode 
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Sammanfattning 

För att förbli konkurrenskraftiga och framgångsrika i dagens globaliserade marknad, behöver 
företagen en strategi för att se till att de ständigt är i framkant när det gäller produkter och tjänster. 
Att framställa en mobilapplikation är ett av många sätt för att nå upp till detta krav. Denna rapport 
ger en överblick över ämnet genom att först gå igenom dagens utvecklingsverktyg för 
mobilapplikationer och därefter fokusera på företaget Soundhailers mobilapplikation, eftersom 
denne har utvecklats av undertecknad. Problemet i fokus består av att ta reda på om en 
hårdvarukodad eller webbaserad applikation är att föredra för produktionsstrategin av en iOS-
applikation för ett start-up-företag. 

Dessutom ger rapporten en inblick i en välstrukturerad metod som fungerar bra för att inrätta 
mätpunkter för en webbplats, med fokus på Soundhailers webbplats, samt det faktiska 
genomförandet av ett utvecklingsverktyg för iOS-utveckling. Denna insikt bygger på en hel del hjälp 
från en före detta elev på Kungliga Tekniska Högskolan som har tidigare erfarenheter inom 
området. För att sedan visa potentiella likheter och skillnader mellan teori och verklighet jämförs 
erfarenheterna med den teoretiska delen. Slutligen diskuteras resultaten kritiskt.  

Två versioner av applikationen har utvecklats, både en hårdvarukodad version och en 
webbaserad version, och resultaten visar att både hårdvarukodade och webbaserade applikationer 
kan vara praktiska lösningar som företag kan implementera och använda sig av. Resultaten ger 
också en grund på vilken andra kan bygga vidare på samt en bättre förståelse för hur en iOS-
applikation kan användas och utvecklas.     

Nyckelord 

Mobilapplikationsutveckling, Mobila enheter, iOS, Google Analytics, Mjukvaruutveckling, Xcode 
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1 Introduction 

This chapter describes the specific problem that this thesis addresses, the context of the problem, 
the goals of this thesis project, and outlines the structure of the thesis. 

Since mobile application development is a fairly new topic, there is more practical information 
on this area on the Internet than in the form of books and other publications. This thesis project 
involves a comparison of a native and a web-based application for start-up companies such as 
Soundhailer AB. More precisely, the application is about music streaming and selling deals and is 
developed for the users of Apple’s iPhone, namely for the iOS market.  

The overall problem definition of this thesis project is to better understand how an iOS 
application is used and built. The research includes different strategies of testing and analytical 
thinking in order to get in contact with the audience for the service. The motive for this is to make 
the application user-friendly.  

1.1 Background 

Smartphones today are more affordable than before and there are numerous ways to use them. The 
service costs are getting lower and the growing need for various types of products and services 
within the phones are becoming increasingly important. Such services are called applications [1]. 
However, as there exist a huge amount of applications in the Android Market (Google Play) and iOS 
Market (App Store) [2], the providers for the different platforms constantly aim to build high quality 
applications [3].  

The mobile operating system [4] market is currently dominated by two major platform 
providers as listed in Table 1-1: 

• Google’s Android operating system 
• Apple iOS 

Table 1-1: Mobile phone market share 2015Q2 [5] 

Android 82.8% 
iOS 13.9% 
Windows Phone 2.6% 
BlackBerry OS 0.3% 
Others 0.4% 
 

In order to reach most of the user base around the world, a developer needs to make the 
application work on the two major platforms, Android and iOS, as listed above. This however costs a 
lot of time and money if doing it natively. Therefore, some companies use web-based applications, 
and those that do not use web-based applications frequently use multi-platform tools that have been 
developed by some other developers and are available through different websites. This allows the 
developer to only code once, but use the code for multiple platforms and avoid developing 
applications for each platform natively. However, the usage of these multi-platform tools entails 
performance degradation. But for a start-up company, where performance is secondary, while 
development time and cost is primary, these tools can be of suitable choice [5]. 

In this report, the multi-platform tool PhoneGap* is tested, but the focus is on a web-based 
application and a native application in iOS with Apple as a provider. A thorough analysis is provided 
of iOS development using the program Xcode [7] as well as indications for developers on how to 

                                                           
* PhoneGap is an open source framework which was introduced in 2008 and it allows the developer to, from a WebView, call native code from 
JavaScript [6]. 
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make an iOS application and how to use it to position the application in the market, namely 
AppStore. 

1.1.1 Soundhailer Group 
The company consists of eight persons who together possess over 80 years of experience in the 
entertainment industry, 27 years of experience in Information Technology and 12 years of 
experience in business, economics, and law. Besides these eight majority owners, three additional 
partners have invested money into the business idea. 

Soundhailer’s business concept is to market a web-based service with focus on nightlife music 
streaming from the nightclub dance floor in real time to the user’s mobile phone and computer. The 
goal is to be first with a mobile application for live streaming music in nightclubs. The service will 
initially be launched in Sweden and in two years in all the Nordic countries, and the vision is to 
within five years conquer the European market. 

The target group for the service is 18 to 35 year olds. The service is designed to drive the choice 
of club for a visitor and enable members to take part in nightclub music through the application, i.e. 
bring the nightclub music to their own private party. The music streaming part of the service will be 
ad-supported and free for registered members with the possibility for an ad-free version for a 
surcharge. Affiliated clubs who deliver music to the service, together with hotels and restaurants, 
offer a measurable marketing channel which through digital discount coupons (deals) sells nightlife 
related offers; for example, admission, food and drinks for a reduced price. The intermediation 
margin, which is the sum of income from financial service activities, net interest income, and net fee 
and commission income, of this business is the supporting part of Soundhailer’s business model.  

A prototype of a technical solution to stream music in real time has already been developed and 
tested at Soundhailer AB prior to this thesis project. This will however not be mentioned or 
described in this report. This thesis project is about the web and mobile applications being created 
after which the service is to be ready to enter the market. 

1.2 Problem definition 

This thesis project is within the field of mobile application development. The main objective is to 
evaluate which iOS application production strategy that is preferred in order to develop an 
application for a start-up company (Soundhailer AB) and in less than five months of work. Hence, 
the research questions are as follows:  

Is a native or web-based application preferred for an iOS application production strategy? Does 
the same apply for start-ups?  

To answer these research questions, we need to describe the two different production strategies 
(see Section 1.6).  

1.3 Purpose 

The purpose of this thesis project is to explore the topic of mobile development for iOS and to obtain 
a deep understanding of this area. Thus, a rough overview of today’s mobile development is given. 
In addition, this thesis provides a deeper introduction to one of the most common platforms today, 
the iOS platform. It explains the technical architecture of an iOS application and defines which 
input methods are required to enable a functional mobility solution for a start-up company. The 
project evaluates how an application should be developed with the help of Xcode (see Section 4.3 
and 4-4). 

Beyond these theoretical basics, the report delivers an insight into Soundhailer AB, as one 
producer of an iOS-application, and the factual realization of how an application is developed. This 
insight is based on five months of fulltime work at the company as mentioned above.  
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Finally, the experience of the work is compared to the beforehand presented theory and 
subsequently critically discussed. 

1.4 Goals and benefits 

The goal of this thesis work is to develop a user-friendly, native iOS mobile application, compare 
this native implementation to a web-based implementation of the same application, and evaluate 
the feasibility of the two implementations of the application for the company, which can then be 
used for the decision of which production strategy to go with. The benefits that can be drawn from 
this will be of such:  

• The company will expand the number of users 
• The service will be more accessible for users in the sense that they will get to exploit the 

application to the fullest 
• The company, together with their service, will be more visible 

1.5 Ethics and Sustainability 

One of the objectives of this thesis project is to give the company a tool to increase their potential 
market. The aims of the company are to increase their profitability and to grow their market (share). 
The company wants to invest in their deals (coupons) and they want to give users better access to 
live streaming of music, rather than the user needing to buy physical media, such as CDs. The later 
should be more sustainable as it avoids both the production of the physical media and the transport 
of this media. 

Making the design of the application user-centered also supports the economic and social 
aspects of the sustainable development. Usage of the product and its quality is improved and at the 
same time, efficiency is increased. This leads to cost-effective solutions, the risk that a user rejects a 
product reduces, and at the same time, wastage is minimized. 

With the application, more people get the chance to listen to nightclub music without having to 
travel anywhere and that results in reduction of the need of transportation, which in turn can lead to 
the carbon emissions being reduced.  

As for the ethical issues, the system should not allow the violation of user’s privacy by enabling 
the company to know who listens to what. In addition, the possibility to run into malware and 
viruses is considerably minimized due to the reason that users can avoid visiting multiple unknown 
pages and instead they can find all the relevant content within the application itself. 

1.6 Method 

Today, iOS mobile applications can be developed either by native programming or as a web-based 
application. In this thesis project, both development methods have been utilized. As for the 
advantages or disadvantages of these approaches, we can find some huge differences, one of them 
being that Apple does not allow applications to be released through AppStore if they are only web-
based (more of these differences can be found in Chapters 5 and 6). 

In compensation for this, there are several Master’s Thesis projects and articles available on the 
Internet, which were of great help and guidance during this thesis project. Additionally, there are an 
enormous number of forums where the subject is discussed. Hence, in this project greater attention 
was paid to Internet sources (especially the discussion forums) and less to other types of sources. 

The research method of this thesis work was conducted through Soundhailer AB prior to the 
start, as the company provided both the research directions and more or less the problem definition 
themselves. Once the description was read, the research process and approach were chosen. The 
research process introduced a case study, whereas the approach contained a lot of literature study.  
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The reasons why case studies are preferred are mainly for companies to be able to show the 
outside world how customers have successfully implemented their products and/or services when 
using case studies. Case studies make it possible for companies to demonstrate how their products 
and/or services can actually be used rather than just talking about them. Moreover, what case 
studies primarily focus on are the already known facts through previous research. As follows, this 
results in more reliable outcomes, which allows the analysis and conclusions to be more accurate. 
Despite this, there exist an incredible number of other research processes that can be used in similar 
work, but since the case study process is a convenient method used for these types of problems, it 
also becomes the central research process step throughout this report. 

In addition, testing was a part of the research moving in the right direction. A target population 
was chosen to go through the application and give constructive and critical suggestions in order to 
let the developer get feedback in what to do in the next iteration (see Section 5-1). 

Lastly, to answer the research questions stated in Section 1.2, the two different production 
strategies were described in order to decide which one was of more interest, both in general cases, 
and for start-ups. Additionally, one of the strategies, where the users got the most from, was 
defined, since large user bases lead to better chance of profiting from an application. 

1.7 Delimitations 

The developing of the application will be limited only to the iOS platform. In addition, the hardware 
that is connected to the different music sources will not be covered or considered in this report, 
since the hardware is classified. Furthermore, no analyses of agile methods for app start-ups are 
given. 

1.8 Structure of the thesis 

The report is divided into seven chapters. After a short introduction of the company Soundhailer AB 
and the thesis work itself in chapter one, chapter two gives a broad overview of the theoretical basics 
by describing the different tools for collecting data and how to attain more visitors on a webpage. 
Moreover, this chapter especially focuses on the native applications versus web-based applications. 
Subsequently, chapter three provides the method the whole report is based on. Next, chapter four 
describes the implementation of the thesis work by describing how to code an application. While in 
chapter five, the results are shown, which are discussed in chapter six. Finally, in chapter seven, a 
conclusion is given.  
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2 Background 

This chapter provides basic background information about mobile application development in 
Section 2.1. Additionally, Section 2.2 gives a brief summary of related work. Section 2.3 describes a 
marketing technique called Growth Hacking, which can be used on virtually anything on the 
Internet. Section 2.4 describes the comparison between native and web-based applications, while 
Section 2.5 mentions a powerful tool to use to optimize the traffic on a website or an application, as 
part of what the company was aiming to get better at. Section 2.6 focuses on the research process. 
Finally, Section 2.7 states the required specification.   

In order to understand this report, the reader must have basic knowledge of what native and 
web-based applications are and understand the term iOS, as this is a term used for Apple’s 
operating system on their different devices. Plenty of research has been conducted in the similar 
area before, but what this report focuses more on is an application used for a start-up company, 
namely Soundhailer AB. 

2.1 General overview of mobile application development 

Mobile application development has attracted attention in recent times and the results have reached 
both the commercial sector and ordinary consumers including smartphones and Personal Digital 
Assistants (PDAs). These devices can run different applications, which in turn can access their 
information through a web gateway.  

In the past decade, the development of mobile services was to a large extent administered by the 
mobile operators and phone manufacturers [1]. However this changed in July 2008, when new 
mobile phones together with their development platforms where released, more precisely the 
change occurred when Apple’s AppStore was opened [8]. An example of such a platform is iOS, the 
operating system used in Apple’s iPhones. The development of mobile applications has attracted a 
lot of interest among independent developers as well as freelancers. 

The developer uses development tools to create a mobile application, after which the developer 
releases the application on a portal where consumers can download the application onto their 
mobile devices. The development tools can either be closed systems (such as used when targeting 
Apple, Microsoft, and RIM products) or open source technology. The latter is used together with 
Google’s Android and Linux. Apple restricts and controls which applications can be published in 
their AppStore, hence all of these applications need to be submitted for approval prior to their being 
released via the Apple AppStore [3]. 

Mobile application development is about developing software for mobile phones, or today, most 
commonly only for smart phones. There exist some differences between developing applications for 
mobile phones versus for other devices such as computers. One of the biggest differences - if not the 
biggest - is the absence of a common standard between the various platforms, meaning that, for 
instance, if one is to develop an application for iPhones, that application will not work on Android 
phones. Thus, before developing an application, the developer must decide for what platform the 
application should be developed. The developer must also consider compatibility problems, time 
duration for the making, market conditions and the hardware requirements such as the resolution 
and the screen sizes of different devices. For a mobile application to be considered as good and 
useful from the user’s perspective, it must also have a very fast loading time [9]. 

The restrictions are thus different on mobile phones compared to other devices. In addition, 
many smart phones today use so-called touch screen, and that gives further limitations for the 
application development. Furthermore, in order to meet the market’s demands, updates for the 
applications are mostly released within short time intervals [10]. 
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2.2 Summary of Related work 

In order to familiarize readers with what has already been done, a collection of related work is 
chosen and described. However, the collection is limited to the concepts of growth hacking, mobile 
applications and the possibility to build them either natively, web-based or through a cross-platform 
development framework, A/B testing, and primarily iOS application development and an 
appropriate research process method used for it – as these are essential to the thesis work and 
project.  

2.2.1 The concept of Growth Hacking 
As is shown later in Section 2.3, the concept of Growth Hacking (GH) has been implemented by 
many successful companies already. Since the marketing technique introduces analytical thinking, it 
is worthwhile for companies to invest in this and really learn all there is about the technique.  

GH was the main topic of a conference in Silicon Valley for three years ago where the discussion 
mostly included the relevance of identifying a product’s “Aha! moment”, which means that 
companies have to pay attention and try to figure out any leading indicators of whether a user will 
become an engaged user or not. Eventually, this targeted websites but it can as easily be used for 
mobile applications [11]. 

2.2.2  Mobile applications and the possibility to build them in different ways 
Briefly, since the moment mobile application development has been possible, many companies have 
invested time, effort and money into it. The mobile applications today are increasing and with cell 
phone manufacturers delivering many more phones (in different price ranges) with the possibility to 
use applications, the market is getting bigger and more people can afford to have a phone with 
applications running on their device. 

The development of an application for a start-up company is not a brand new subject, as people 
have done it before; however, there are many different ways to build it, some of the ways still 
waiting to be exploited and others being explained in Section 2.4. There also exists a variety of 
platforms to develop an application for. This thesis focuses on the iOS platform. What makes this 
report different to previous reports regarding the same topic is that this thesis report centers the 
usability of an application and emphasizes some new techniques to achieve that, both for the 
developer and the company as a whole.  

2.2.3 The concept of A/B testing 
The concept of A/B testing has been influential for many successful companies, as it has generated 
in more traffic on their websites and in their applications. Since A/B testing involve testing different 
versions of a website or an application, it is profitable to make sure that different versions exist so 
that these could be tested against one another. Section 2.5 describes A/B testing in more detail.  

2.2.4 iOS application development and an appropriate research process method 
Prior to developing an iOS application, the research process must be determined to follow an 
appropriate method. Many successful companies have used different strategies for the research 
process, one being the implementation of a case study, which is described in Section 2.6. 

Applications running on Apple devices are unlike applications on other devices, due to 
regulations from Apple. Even though Xcode is not essential as the interface to build an application 
in, it is heavily recommended from Apple, as they provide it through Apple Store (their market 
store). Nevertheless, what is essential is to join the Apple Developer Program, where a license for a 
cost is required. Every other platform allows the developer to code and upload it to the market with 
no charge. 

 Related work within iOS application development can easily be found on the Internet. Still, 
since this topic is fairly new and huge, there is a tremendous need for more research into it. This 
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thesis presents the iOS application development with regards to start-ups, but can of course be 
applied for well-established companies as well. 

2.3 Growth Hacking 

Growth Hacking is a marketing technique that uses creativity, analytical thinking, and social 
measurement protocols for selling products and exposure (i.e. Facebook, Twitter, Dropbox, 
LinkedIn etc.). This marketing focuses on low cost and innovative alternatives, such as social media 
rather than buying advertising from a radio and/or TV broadcaster. 

The central question for any business is: How do I get customers for my product? There is no 
single correct answer to this question, rather there exist many correct answers, such as: namely by 
product instincts, by sending the right message, and most importantly by sweeping messages into 
user’s products, so that the messages are placed in users’ lives and thoughts, without interrupting 
their day. 

Normally, start-up companies do not have sufficient resources and/or experience in marketing. 
Therefore, the focus of such start-up’s is on innovation, scalability, and user connectivity (how many 
people click on what, who goes further into the page/app and so on) [12]. 

Here are two examples of different Growth Hacking techniques: 

• Twitter uses the “Suggested Users List” based on marketing directly into the product 
instead of building infrastructure to perform a lot of marketing.  

• Dropbox offers more storage space if you invite your friends to the service. 

Traditional media is fading away more and more, and that opens up for new innovative 
solutions and niches online. People are bombarded with new information and are drowning in this 
information overload. Hence, they find it difficult to pay attention to all of the information. 
Distribution is now a big problem facing every product and every start-up.  

Therefore, it is important to insert measurement points into a website in order to find out what 
the users really want. Figure 2-1 shows the key activities to be measured according to Richard 
Price’s article ‘Growth hacking: leading indicators of engaged users’ [13]. He says that for a website, 
acquisition is the stage that causes users to visit a website. It is the major measurement point, as 
without users, the other activities are impossible. That is why it is essential that the user experience 
a good first visit. The next stage is the activation stage and the goal here is to get users to visit again, 
for instance by signing up for something. Once this is done, the aim is to cause the users to be active, 
i.e. via e-mails that they regularly receive and have to open to once again visit the website. This is 
the retention stage. The referral stage seeks to get active users to recommend the website to others; 
and lastly, the revenue stage is designed to make money on active users. Altogether, these steps are 
called the AARRR online customer lifecycle metrics (with the first letter of each step).  

 

 
Figure 2-1: Stages of the online business model. (Inspired by Growth Hack figure on page 1 of [14]) 
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Key to these activities is to recognize and develop active users. This can be seen in the gaming 
industry where Zyngas’ Nabeel Hyatt has said: “If someone returned to the game the day after 
registration, they were most likely a frequent user.” [15]. Similarly for Twitter, Josh Elman has 
said: “An active user is someone who has been visiting the service at least seven times during the 
last month” [11]. 

2.3.1 Google Analytics 
Google Analytics (GA)* is a service used for search engine optimization. It is free for anyone with a 
Google account. It provides statistics and analytical tools for an existing webpage [16]. The aim of 
using GA is to learn about your user base and to anticipate what might happen based on small or 
large changes. 

The product is the result of its conversion. 

There are plenty of ways to learn about the users of a webpage. Some of these ways can be by 
being them, talking to them, and analyze what they actually do. 

For larger user bases  Segment the people and try to find patterns.  

For smaller user bases  All information is important!  

Even with little traffic on a webpage and without much user data, the information accessed from 
the page through GA can still be beneficial [17]. An example of the output of GA for the website 
www.soundhailer.com is shown in Figure 2-2. Figure 2-3 shows another example of the statistics 
and analytical tools that can be provided when using Google Analytics. 

 

 
Figure 2-2: Example of the views and results achieved from a webpage using Google Analytics. The picture 

illustrates the site www.soundhailer.com on 2014-03-07. 

                                                           
* http://www.google.com/analytics/  

http://www.google.com/analytics/
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Figure 2-3: An example of the statistics and analytical tools that are provided with the usage of Google 

Analytics. The picture shows www.soundhailer.com on 2014-03-11. 

2.3.2 User Experience 
Working with desktop and laptop computers is far different from working with mobile devices. For 
desk and laptop computers, gestures, sensors, and location data are typically only used for games, 
while for mobile devices they play a major role. The smaller screen also makes a difference, and the 
application development is the key [8]. 

The Awareness, Interest, Desire, and Action (AIDA) principle can be applied when trying to 
provide a good user experience. First, the visitor is drawn to the webpage, which requires that the 
visitor is aware of the webpage. This attention can then be brought by highlighting the benefits for 
the visitor. Then, emphasis is added to persuade the customer the idea to want the product or 
service. This requires that a website developer explicitly consider the question: What is it we want 
to achieve with our website? [18] 

2.4 Native vs. web applications and portability 

A native application is an application written to run directly on a specific platform. Because of this, 
the application normally interacts better with other software within that platform and with the 
operating system running on that platform’s device. A native application is installed and run directly 
on the mobile device. Such applications have the ability to use hardware and software that are 
device-specific [19]. 

In contrast to a native application, a web-based application uses a web browser client to interact 
with a remote server (which executes the actual application code). An advantage of web-based 
applications is that they run on any platform that supports a sufficiently capable web browser. 
Another advantage is that the developer does not need to build an instance of the application for 
each platform (as is the case for a native application). However, the disadvantage is that the web 
browser cannot perform all of the actions that a native application can [20]. 
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A variety of programming environments is available for mobile platforms. For example, Apple 
offers the Xcode package through their iOS Dev Center [7]. Xcode has different components, one of 
them being the Interface Builder. Using this Interface Builder together with an iPhone Emulator 
enables a developer to easily test their application without the need for a mobile device [21]. 
Additionally, the open source PhoneGap cross-platform development framework can be used to 
build native applications for multiple platforms at the same time. PhoneGap is an application 
framework used to build natively installed applications for several platforms at once using 
JavaScript, CSS3 and HTML5 and is a distribution of Apache Cordova. This of course simplifies the 
developer’s work, but a disadvantage of using this cross-platform development framework is that 
JavaScript is much slower than native language for data processing on mobile devices [8, 22]. 

Moreover, it is quite expensive for a developer to support multiple platforms given that there 
are several versions of each platform. The developer has several options. For example, the developer 
can develop for a common platform and use a limited set of each device’s available features. This 
will mean that the user cannot take advantage of all the characteristics of each specific device. 
Alternatively, the developer could build a native application for each platform, which enables the 
application to be optimized for each platform. Yet another alternative is to develop a web-based 
application, so that the amount of code that needs to be written is minimized. However, it is unclear 
if this option meets the needs of the market due to the restrictions of Apple’s. Finally, the developer 
could map a “write once” application into a native program’s, so that the application can directly run 
on multiple platforms. Regardless of which option is chosen, the application presents a series of 
research questions in order to support cross-platform development [6, 8]. 

Because of the cost, a start-up company may therefore only be able to support just one device. 
For example, as of year 2016, Soundhailer only supports their application running on Apple’s 
iPhone.  

2.5 A/B testing 

When a company wants to increase its number of users, A/B testing is a powerful tool to use. A/B 
testing lets the developer choose at least two of the best suggestions for the website or application 
and test them against one another. A new version(s) of a website or application is created, and the 
traffic is distributed evenly between the old and the new version. The aim is to decide which version 
is converting better on the market, based on data and statistics. Since the measured data is based on 
these metrics, it is possible to ensure that every small change yields positive outcome, by measuring 
the impact that one suggestion or version has over a previous one [23, 24]. 

2.6 Research Process 

A proper way to describe the research process is by a case study, which is a suitable methodology for 
this thesis as a whole. A case study should tell something that the reader did not know prior to 
reading the study. It must also be interesting. Additionally, the research case study must be 
appropriate for exploratory research in order to discover, but also to test, to explain, or to compare. 
Therefore, case study research is best applied at any stage of the research and at any time on a given 
topic (see Section 2.8) [25]. 

Due to many different software engineering processes used by developers for the mobile 
application development, consideration must be made for which method to use. In addition, start-
ups are moving more than other companies in a changing world and need to iterate quickly. In 
Table 2-1 below, the two methods: agile methods versus plan-driven methods, are described and 
from that table, some benefits in using agile methods are shown [26]. Despite the fact that the use of 
agile methods in software development has received both supporting and opposing arguments, agile 
methods do provide an organized development approach, especially for start-ups [27]. 
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Table 2-1: Home grounds of the software development for agile and plan-driven methods. (Inspired by Table 
1 on page 68 of [26]) 

Area Agile Methods Plan-driven Methods 

Developers Agile, knowledgeable, 
collocated, and collaborative 

Plan-oriented; adequate skills; 
access to external knowledge 

Customers Dedicated, knowledgeable, 
collocated, collaborative, 
representative, and 
empowered 

Access to knowledgeable, 
collaborative, representative, 
and empowered customers 

Requirements Largely emergent; rapid 
change 

Knowable early; largely stable 

Architecture Designed for current 
requirements 

Designed for current and 
foreseeable requirements 

Refactoring Inexpensive Expensive 

Size Smaller teams and products Larger teams and products 

Primary objective Rapid value High assurance 

 

Thus, the agile home grounds of the software development are mapped and the view of mobile 
software development is presented in Table 2-2. 

 

Table 2-2: Mapping home grounds of the software development to the traits observed in mobile software 
development. (Inspired by Table 1 on page 22 of [28]) 

Ideal agile characteristic Mobile software 

High environment volatility High uncertainty, dynamic environment: Hundreds of new mobile 
phones published each year. 

Small development teams Majority of mobile software is developed in micro or SME 
companies, or development teams. 

Identifiable customer Potentially unlimited number of end-users. Business customer 
easier to identify, e.g. distributor. 

Object-oriented 
development environment 

E.g., Java and C++ used. Some problems in proper tooling e.g. for 
refactoring and test-first approach. 

Non-safety critical software Majority of existing mobile software is for entertainment purposes. 
Mobile terminals are not reliable. 

Application level software While mobile systems are complex and highly dependent, mobile 
applications can be stand-alone applications. 

Small systems Sizes of mobile applications vary, but generally, they are less than 
10.000 lines of code. 

Short development cycles Development cycles vary. Generally, mobile applications and 
services can be developed within the period of 1-6 months. 
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By reading Table 2-1 and Table 2-2, it becomes clearer to use agile methods when working with 
mobile software. Agile methods are inexpensive to refactor and are used for smaller teams and 
products, which all works well when developing a mobile application. Additionally, requirements 
can change very spontaneously and/or be added or deleted, and for that, these methods are 
preferable since they allow resiliency for the requirements of the application [28].   

2.7 Requirement specification 

Below are the relevant input variables for the assignment. 

• The application must provide the user an opportunity to exploit the company’s’ developed 
service. 

• The application must operate in the iOS environment. 

• The application must be easy to use and be similar to the webpage, in the meaning of design 
and functionality. 

• The application must have a well-documented code so that it can be easily maintained and 
managed in the future. 

• The application should give the user the ability to log in. 

• The application should give the user the option to pay for extra services.  

• The application should potentially have extended support and opportunity for plugins.  
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3 Methodology 

This chapter describes what application development is and evaluates the framework as well as the 
research method used in this thesis. The framework has been chosen to address iOS devices since 
the company wanted to address iOS devices over Android or other mobile operating systems.  

The purpose of this chapter is to provide an overview of the research method used in this thesis. 
Section 3.1 focuses on the data collection techniques used for this research. Section 3.2 mentions the 
case study along with the qualitative interview study technique being used. Section 3.3 evaluates the 
reliability and validity of the data collected. Finally, Section 3.4 describes the framework selected to 
evaluate a mobile application.  

3.1 Data collection 

To evaluate the usefulness of the mobile application, a test was used in which a certain number of 
users were able to test the application through the tool TestFlight prior to the release. TestFlight is a 
tool for deploying an iOS application to selected testers, so that the developers can test their 
products/applications upon release [20]. The users were asked to give constructive feedback that 
would otherwise have been hard to measure quantitatively. The feedback was then evaluated and 
thus formed the basis before the final version was ready.  

The users that were chosen to test the application, i.e. the target population, were friends, family 
or colleagues of the company or the developer himself.  

3.1.1 Test environment/test bed 
For the testing, the chosen users were informed to access a web address through their iPhones and 
from there download the beta version of the application. This was possible from any browser 
compatible with Apple Devices, Safari being the default one (but it was also possible to use for 
instance Google Chrome or Opera), and once downloaded head right into the application for testing 
whereupon giving constructive critique along with the evaluation. The URL used for this is shown in 
Table 3-1. 

 

Table 3-1: URL used by the users in order to test the early versions of the application. 

Group URL 

Test users http://tflig.ht/1qBZiWq 

 

During the testing, users were forced to use either iOS6 or iOS7, as the application was not 
compatible with any older versions. It did not feel necessary since the application was meant to be 
released well after the release of iOS7.   

3.2 Case study 

A case study was conducted for mobile applications. The reason for this was to present and explain 
all relevant aspects within the mobile application. A case study is based on gathering information 
about a certain field, where the result is not only objective as in a traditional scientific research. 
Further, it can allow for a greater in depth analysis and typically generates qualitative data for the 
researcher to interpret. It provides strong evidence for a problem that you want your audience to 
understand. 

http://tflig.ht/1qBZiWq
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The study, more specifically, focuses on a case study to try to find factors that influence the 
outcome. The advantage of doing a case study will eventually be of such that it allows the reader to 
pay his/her deepest focus on a particular event and get deeper in one field instead of learning 
several topics in a glance [10]. The case study includes interpretations and an evaluation of the work 
conducted at the company that has been documented and analyzed.  

One way of getting this qualitative data is by performing a qualitative interview study along the 
original case study. This way, the lack of generalizability that is the major downside with using case 
studies strengthens, as a qualitative interview study includes replies from many more respondents 
[29]. 

3.3 Assessing reliability and validity of the data collected 

As there are many subjective evaluations in this study, it is difficult to ensure the validity of the 
study. This implies that if another person would like to do this study all over again, that person 
might receive some parts of the study, which will result in the same solutions, but other parts could 
be slightly different, or so, other conclusions could be drawn. This is because other persons have 
other experiences and make other interpretations of things [28]. 

As goes for the reliability, this thesis can be considered reliable if the same measurements are 
collected on a later stage. In addition, time matters here, since the time gap between this test and a 
retest can be long, leading to the gain of new experiences and recollections, thus changing the 
behavior of the outcome in a systematic way.  

3.4 Evaluation framework 

In order to develop an iOS application, certain knowledge is required. For that, a search for tutorials 
on how to work in Xcode is appropriate. Since application development is a relatively new 
phenomenon, the best way to find decent help is by start looking at tutorials on the Internet. Besides 
the online tutorials, another rather mandatory way is by looking at Apples development page [30] 
and on previous application codes. Some of these codes are available at pages like Stackoverflow 
[31].  

The research problem is to find out which strategy is more preferable for a company, and 
specifically for a start-up – a native application or a web-based one. Note that, in general, none of 
them is necessarily better than the other one. Both have their advantages and disadvantages (see 
Section 6.2). However, for a specific application design – one of the methods normally seems to be 
better than the other. Therefore, this Master’s thesis focuses on specifying the best method given the 
set of requirements and needs. This option can then be right for most start-up companies with 
similar demands. 
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4 Implementation 

This chapter describes how the native and the web-based applications were built and developed. 
Further, it explains what design decisions were made and how the study was performed in its 
entirely with the usage of a case study.  

Section 4.1 evaluates the definition of a user-friendly software design and gives an overview of the 
next sections of this chapter. Next, Section 4.2 explains how the applications were tested, while 
Section 4.3 describes the method used for the data analysis, i.e. the research approach together with 
the case study. Section 4.4 mentions how the Soundhailer application was developed. Finally, 
Section 4.5 and Section 4.6 explain how a native iOS-application is developed, in general and for 
Soundhailer, respectively.  

Note that the topic regarding Growth Hacking was in the beginning one of the main parts in this 
report, as previous knowledge of Growth Hacking can be linked to how a software process works for 
a mobile application. However, it was selected not to be used and as a result of this, the focus 
quickly changed. Instead, the development and evaluation of a mobile application got interesting. 

4.1 Evaluation of the usability and software design 

It is important to be able to meet a lot of user needs in order to have success in the app market. For 
that, it is of interest to know if the users feel that the application is easy to use (/is user-friendly) and 
the developer must make sure that the users know what is going on in the application itself. The 
application must also be appropriate, meaning that it must meet the set objectives and perform the 
task(s) properly. However, most significant is that the functionality within the application is 
performed during an average good response time, i.e. the time it takes for the different views to load 
and so on [10].   

The case study used an agile development model to test, to explain and to compare. Since the 
focus was on the users, the main concept consisted of finding out what the users wanted to change, 
and improve these specific areas through iterations (as seen in Figure 4-5 in Section 4.3). Only when 
the feedback had been given on what needed to be changed, the functionality was edited to achieve 
the needs of the users [10].  

Figure 4-1 shows the iOS Simulator for the native application as well as the web-based 
application (the last two applications being the right ones). From the development tool TestFlight, 
the test users downloaded these applications and tested them before giving their critical feedback.  

Figure 4-1: The iOS Simulator for the native and web-based application is downloaded and 
then tested by the users before giving their critical feedback. 
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4.2 How the applications were tested 

The native application (see Figure 4-2) and the web-based application (see Figure 4-3) were 
both tested amongst friends, colleagues and family through TestFlight, which lets the developer test 
the applications before releasing them on the AppStore [32]. Friends, colleagues and family could 
then register and go through the application and give critical suggestions on what they felt needed to 
get improved and for what reason. The target population gender and age distributed are shown in 
Table 4-1. 

  

 

 

 
Table 4-1: An overview of the target population that tested the application(s) prior to the release. 

 

 

 

 

 

 

Gender Age 
Male 52 
Male 46 
Male 36 
Male 34 
Male 29 
Male 28 
Female 35  
Female 31  
Female 24 
Female 20 

Figure 4-2: The illustration of Soundhailer’s 
Facebook-page through a web-based 
application. 

Figure 4-3: Soundhailer application developed 
natively and web-based. 
Unfortunately, we learned that Apple 
does not allow applications to be 
released through AppStore if they are 
entirely web-based. 
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4.3 Research approach 

The first six weeks of the Master thesis project consisted of a literature study. This was mostly done 
through the reading of research articles and previous works and only a few books were used. The 
reason for this being that the subject of application development is a fairly new field and there has 
not been written a lot of books on this topic as of today. The purpose of the review was to learn more 
about the construction of an iOS application, and specifically how to develop an iOS application that 
can handle live streaming as well as purchasing deals. Additionally, plenty of time was spent on 
watching tutorials on the Internet regarding this area.  The objective was also to check how to 
arrange measuring points for websites in order to optimize these. 

It was during this time that the research questions were honed, and through this, it quickly 
became clear that a case study had to be done (as talked about in Section 3.2). Every time something 
interesting came up, it was written down, and at the end of each day, these observations were 
summed up and reflected upon in journal entries. In addition, a project plan and some guideline 
documents and protocols were conducted in order to examine how the workload was acceptable and 
possible to issue with.  

A case study was conducted of an agile development life cycle model for mobile applications. 
One of many agile development life cycle models consists of different stages as seen in Figure 4-4. 
What was appropriate with this model was that the model included every step from the early stages 
of planning a project (in this case, an application) to releasing it to the market. All of this in a very 
explicit manner.  

 

 
Figure 4-4: An agile development life cycle model used for the mobile application development. The focus in 

the Master’s thesis project relies on the development part of the cycle but covers little of all 
parts. (Inspired by a figure of [33]) 
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The main focus was indeed on the part were the application itself was developed and a few 
questions were raised on the life cycle: 

• What options can meet the needs? 
• What can the technology be used for? 
• Are the demands realistic?  

The case study was engineered to create an improved understanding of the case. It conducted 
how the case being studied was defined as for defining the relevant data to be collected and what to 
do with this data. By covering all phases of the Case Study Research in Figure 4-5 together with the 
agile development life cycle model in Figure 4-2, the research question(s) were answered. 

 

 
Figure 4-5: The Case Study Research. The six first weeks were spent for the planning of the project whereas 

the rest weeks were spent within the loop. (Inspired by a figure on page 1 of [34]) 

During the Case Study Research, an important aspect was to take some agility principles into 
account, such as [33]:  

• “Our highest priority is to satisfy the customer through early and continuous delivery of 
valuable software.” 

• “Welcome changing requirements, even late in development.” 
• “Deliver working software frequently.” 
•  “Continuous attention to technical excellence and good design enhances agility.” 
• “Simplicity – the art of maximizing the amount of work not done – is essential.” 
• “At regular intervals, the team* reflects on how to become more effective, then tunes and 

adjusts its behavior accordingly.  

The customer satisfaction is the key concept of successfully design the application and put it up 
on the market. Therefore, the changes of requirements are often essential, as it is for the customer’s 
competitive advantage. The design of an application mostly comes last during the developing part, 
but is as important as the rest of the making, since a sleek design exudes a serious application and 
the users become more fascinated by using it. However, with sleek design, the application cannot 

                                                           
* In this case myself and sometimes the industrial advisers. 
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afford to be difficult to handle and “messy”. Hence, the developer should always have people around 
that can reflect on these things in order to become more operative and effective [34]. 

4.4 Implementation of Soundhailer’s application 

This iOS application is developed using the program Xcode together with its embedded iOS 
simulator, as seen in Figure 4-1 above. The programming language for iOS development is 
Objective-C and a Macintosh computer is used (for more details, see Section 4.4.1).  Within the iOS 
application, the user can browse the different nightclubs throughout Stockholm (soon to be more 
cities added) and choose to stream any music from these nightclubs live. A prerequisite is of course 
that the nightclub is open and the music there is on. The user can also look for deals for some of the 
nightclubs and, if interested, even buy them. The user can further listen to the streams live from the 
computer site application or from the actual website. An example of the user interface and code are 
shown in Figure 4-6. 

 
Figure 4-6: The application is being programmed natively in the very early stages. Here we can see the login 

page being produced. 

The implementation itself is set up in an agile way using a physical scrum board [35] containing 
a huge amount of post-its of what to do. Unfortunately, due to patent protection, these post-its 
cannot be shown in a figure. 

4.4.1 Hardware/Software being used 
Table 4-2 shows the hardware and software being used throughout this thesis work, respectively. 
Note that the required hardware and software are marked with an asterisk symbol (*). The ones not 
being marked can perhaps be changed with a similar outcome, but for the ease of reproduction, 
exactly the same environment is recommended in order to receive the same results. 
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Table 4-2:  Hardware and software needed. 

 

 

 

 

 

 

 

For some parts of this thesis project, access to the company’s development site was also needed. 

4.4.2 Ideas from Soundhailer AB 
From the beginning, the company wanted a working application for the iOS platform. Once they saw 
the result, which is stated in Chapter 5, they were satisfied with the work and wanted more.  Now 
they wanted an Android application as well. Since it is expensive and takes a lot of time to develop 
applications for each platform, PhoneGap (and Cordova) was tested. 

4.5 How to develop a native iOS-application 

From AppStore, Xcode is downloaded to begin the coding. Then, since iOS applications are written 
in Objective-C programming language*, the basic concepts on how to program in that language is 
learned. Remember that Objective-C provides object-oriented capabilities and a dynamic runtime 
compared to normal C programming [30]. 

Building the application in Xcode is mostly done in Xcode’s so called Storyboard (also known as 
the Interface Builder, see Figure 4-5). From here, a functional prototype is quickly built. Storyboard 
works with multiple screens simultaneously and connects them using drag and drop technology. 
This particular part does not require any coding, but the more the application is designed, the more 
technical problems can be found in every scene, which forces the developer to go into the various 
code directories and change some code to make the functions work properly. 

A significant advantage that Xcode possesses is that the created prototypes can always be 
previewed and tested directly on an iPhone. In that way, bugs and errors are rapidly detected right 
on the phone [36]. 

4.6 How to develop a native iOS-application for Soundhailer 

Briefly, the strategies used for iOS application production is mentioned above. Every week, the 
company wanted a meeting on what had been done and what was yet to be done. For that, the usage 
of a scrum board and agile system development came in handy.  

Some problems that occurred during the application production were:  

• Once sound was introduced to the application, it started playing the music directly when 
the application started, and not when the user wanted it to.  

• When a live streaming channel was chosen and the user went out of the application, for 
instance to watch the time, the music died alongside it. 

• The login page did not cooperate with the website initially and did not recognize the 
existing user information. 

• The map-search, which is linked to Apple Maps, was to a beginning only showing the U.S 
and not the desired country Sweden. 

                                                           
* As of April 8th 2015, the developer can choose to use Objective-C programming language or the new programming language called Swift. 

Hardware and Software  
One MacBook Pro 2009 running: 
Mac OS X Mountain Lion v10.8.3 

 

Xcode v7.2.1  
Google Chrome v34-38  
Apple ID*  
Apple Developer Program License*  
One iPhone 5s running:  
iOS7.0.1  
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Eventually, iOS was configured with XML-RPC, which made the application ready to talk and 
communicate to the server. XML-RPC is a method for doing so [37]. iAd, which is advertising with 
Apple, was introduced to the application but since the company did not like it, it was later removed 
[38]. The layout for the clubs was fixed through a Navigation Controller, and the functionality for 
every club was fixed. Code was implemented for the user to post things to Facebook and Twitter. A 
field for “About Us” was introduced together with “Contact Us” which automatically took the user to 
their mail client with the company’s mail already fed into the field.  

The deals got a little too tough and for that, instead of having the deals directly in the 
application, the user was linked to the web application to finally buy the deal(s) from there.  

Connecting the login page to the database locally was done by accessing a SQL dump of the dev 
side (development site) to get the local host to work on the computer. 

The architecture of the application was again build on the Navigation Controller so that it 
worked as navigation. 

The Drupal iOS SDK [19] was explored and log in did initially take place in a Web View. 

4.6.1 Coding the application 
As for the coding of the application, Xcode provides us with some tools to simplify the work itself. 
The Interface Builder suggests different options and from the right hand side a toolbar is shown to 
continuously enhance the experience for the developer (see Figure 4-7). 

 
Figure 4-7: The Interface Builder and the toolbar to the right simplify for the developer and enhance the 

experience. 

With the Interface Builder, it becomes easier to design an own user interface with minimal code 
writing. Instead, the developer drags windows, text fields, buttons and objects on to the design 
canvas, and these are converted directly by the editor into functioning user interface in order to 
support Mac, iPhone, iPad and iPod Touch [39]. 

However, not everything is as simple as that, we still need to somehow call the database from 
the application so that the music is played through the application. We also have to link the 
application to the website to prevent registered users on the website to register again in the 
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application or vice versa. This is done through Drupal, which is a framework used to build a Content 
Management System (CMS) [40]. Through calls to the server, the responses of the server are parsed 
out. That makes it possible to search for “User”, “Object Name”, “Age” and such. To explain it 
thoroughly, if something specific is asked of the server, a number that is tied to the answer is 
obtained.  
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5 Results 

In this chapter, the results are presented. First, the outcome of the application is briefly explained in 
Section 5.1 to give the reader an overview of what was achieved. Section 5.2 details the results 
conducted through iterations, while Section 5.3 lists the results of the Growth Hacking technique 
that were learned and observed. At last, Section 5.4 presents the A/B testing combined with the 
Google Analytics results.  

5.1 The outcome of the application development 

The research case study was engineered to create an improved understanding of which iOS 
application production strategy was preferred over the other for a start-up company. Moreover, the 
case study was suitable for exploratory research in order to discover, test, explain and compare. It 
was conducted for five months. After that, the status was as below shown: 

 The latest software build was Soundhailer v0.26. 

 The testing program still consisted of 10 people giving feedback. 

 Two iterations of the application had been exposed for the users to evaluate. 

 Despite the application ready to meet the needed criteria from Apple, it was not 
launched by the company because of changed plans regarding the release. Also, the 
company decided to launch the web-based application instead and keep the native 
application, potentially for the future. 

The project was however considered successful, even though the application was not released, since 
all the obligatory requirements were fulfilled for both the native application and the web-based 
application (one can argue that an application never is ready, though it always needs maintenance 
and updates need to be launched). 

The web-based application was configured in a manner to meet the users’ needs rather than 
built from scratch, since the website of the company already existed. Yet, the native application was 
developed and configured to also meet the needs, and becoming user-friendly through the help of 
the test users. PhoneGap was introduced halfway through the development, but since the linking 
between PhoneGap and the json-file for the website was nearly impossible to perform, the web-
based application became the comparison part to the native application (instead of a hybrid version 
of the application, which would have been conducted from a PhoneGap version of the application). 

In Section 2.1, some requirements for a mobile application were considered as good and useful, 
and in order to meet user satisfaction, an application was simply forced to deliver “a very fast 
loading time”. Therefore, a test was made where the test users had to press a specific button within 
both the native application and the web-based application. The initial loading time was measured to 
3 times faster for the native application than for the web-based application as it took 1 second to 
load the next view for the native application and 3 seconds for the same button to load the next view 
in the web-based application. This was done 10 times, with the average loading time becoming 1.14 
seconds for the native application and 3.36 seconds for the web-based application. 

The answers to the research questions thus became that a native application is preferred for an 
iOS application production strategy, both for already established companies, but also for start-ups. 
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5.2 Iteration results 

A certain number of users (10) were able to test the application prior to the release. The tool used 
for this was TestFlight, where the application was uploaded, and the feedback was later received 
from a survey. 

Two iterations of the application were issued for users to evaluate. The question asked was 
simply: “Can the application get better/improved in any way?” and the answers are stated below: 

Iteration 1: 

 The deals (coupons) are not shown. 

 The live streaming music is only played through two clubs and not all of them.  

 The application is “trembling” (goes sideways) on the cell phone when scrolling down. Is it 
possible to get it to be stable (like the HTML page)? 

 The links within the section “About Us” are not working when not already logged in.  

 The section “Edit profile” has some words written in Swedish. 

 The section “Checkout” is not fully responsive and the Agree-button should not be already 
checked in! 

Iteration 2: 

 The deals (coupons) are shown but when trying to access the link provided it prompts for 
account details again. 

 It would be nice to include a new field in “FAQ” with the question being “What happens 
next?” to let your users know what the company is striving for.  

 Facebook Connect is not working. 

Note that similar answers are assembled into one. Therefore, there are not ten unique answers in 
every iteration. Also, out of the ten respondents, six experienced the application to be difficult to 
work with. Three did not find it either easy nor difficult, and only one of the ten test users found the 
application to be easy to work with in the early stages.  

The advantage of working with case studies is that the method of data collection can be selected 
adaptively. The method of using a case study together with a qualitative interview study generated 
in some valuable results as mentioned above, but was still only sufficient for drawing conclusions 
about the examined group rather than being able to generalize the results completely.  

5.3 Using Growth Hacking techniques 

Growth Hacking is mentioned a lot in this thesis report and despite the technique not being the 
main subject of this report, it has been of great value to the results. Table 5-1 states some problems 
and the corresponding results are shown in Table 5-2. Note that the results are not written 
accordingly to the questions, but are the overall outcome of them. 
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Table 5-1: Problem statements used with Growth Hacking techniques. 

Questions: 

How do I extend the life of a user (i.e. so he/she does not disappear from the site)? 

How do I get more users to become active? 

What is our AHA moment (so that the user is increasing interest in our particular service)? 

How do I measure the effectiveness of new extensions/plugins (e.g. A/B testing)? 

How do I attract/get more users? 

 
 

Table 5-2: Results achieved while implementing Growth Hacking techniques. 

Results: 

By running a “Tour Guide” alongside the user registration. 

By running different types of contests with some simple price, generates more to find to the 
website/application and to register.  

By introducing mailshots if someone has been inactive for too long. 

By adding on a website/in an application that the user can “Suggest friends to” the service.  

By getting people to share the service on already well-known pages/communities/forums. 

 

 

5.4 A/B testing and Google Analytics results for the website 

A “Tour Guide” was announced to the website upon registration, which let the user get through the 
entire website at the very first visit for user comfort to understand the different pages. This made a 
positive outcome and the users became more active which resulted in the company to keep the 
“Tour Guide”. Furthermore, some links were tested with images instead, all to generate more traffic 
on the website. Thus, the GA parameter increased during this period. 
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6 Analysis and Discussion 

In this chapter, the major results are analyzed in Section 6.1 and then discussed in Section 6.2. 

6.1 Major results 

The goal of this thesis work was to develop a native iOS mobile application and compare the native 
application to a web-based one, and then evaluate the feasibility of the two implementations. The 
evaluation was done by first developing a native iOS-application and then comparing it to a 
configured web application (the website actually being configured prior to the start).  

The result is that, for Soundhailer AB, or any other start-up company for that matter, if they 
have the expertise or funding needed to develop a native application, this is the best way to get the 
most users and translate the activity within the application into revenue.  

A disadvantage with a web-based application is that the user must have access to the Internet, 
while in a native application; this is not necessarily an obligation. Further, a web-based application 
may not be able to access all of the phones hardware, such as the GPS for geolocation, the compass 
and last but not least the camera [41]. 

Therefore, I make the assessment and recommend start-ups with similar prerequisites and 
conditions to develop a native application for their service. As seen from the results in Chapter 5, 
not only does the loading time improve exceptionally when using a native application over a web-
based application, but also the application becomes more user-friendly. In addition, as stated above, 
the users are presented a chance to access some of the information offline. A demarcation that 
would also be applicable is that start-ups need to be more agile, as talked about in Section 2.6. 

As for putting up measuring points for a website such as Soundhailer’s, Google Analytics is a 
useful tool in order to set up objectives to gain traffic on the website.  

The case study and the qualitative interview study were positive, as they gave me (the developer) 
a chance to make the most of the native application upon release. Something that came to my 
knowledge at an early stage was that the testers felt the application was more difficult to use than I 
had predicted. By allowing them to provide me with feedback, it became possible to improve both 
the functionality and the user interface before the application was ready for release. 

6.2 Discussion 

Regardless of Xcode, applications today rely on a developer with a lot of code experience. It is 
important to design an interface allowing the users to interact with the device in an efficient, 
satisfying and easy fashion. In order to develop an application that works on every platform, a so-
called cross-platform application, a framework is needed to devise good standpoints, such as 
PhoneGap. This does not always be the best choice, but arguably the easiest for the application to 
work on several devices. For the amateur coder, the web-based application might be the best 
solution. However, Apple does not allow applications to be released if they are entirely web-based – 
that is the reason why some companies still do not have an application to download from AppStore 
as of today. 

Further, the discussion of a native application versus a web-based application can be 
summarized by stating the advantages and disadvantages of each of them, with the help of Table 6-1 
and Table 6-2 below. These are partly my own conclusions, but also based on the literature study 
done for this thesis. 
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Table 6-1: Advantages and disadvantages of a native application. 

Advantages Disadvantages 
The user experience is arguably best here 
because a native application in general 
exploits a smartphones capacity to the fullest 
and delivers the best performance at all 
stages.  

The cost of a native application is high. 
Mainly because it takes a lot more time to 
develop it, but also in terms of the amount of 
programming languages the developer needs 
to master. This is probably the main cause 
why most start-ups choose to build a web-
based application instead of a native one, due 
to lack of resources. 

The design is notably nicest in a native 
application, where the developer has the 
greatest freedom to shape the application as 
desired. 

The time consumption will increase rapidly 
for the production of several native 
applications.  

 
 

Table 6-2: Advantages and disadvantages of a web-based application. 

Advantages Disadvantages 
As goes for time consumption, this kind of 
web application takes the least time to 
develop.   

The performance is hence worse in a web 
application and alongside with this, the 
application itself works a lot slower than a 
native application.  

It is also the easiest way to develop a finished 
product because the learning phase is the 
shortest.  

The design remains limited and generally 
poorer than for a native application. A skilled 
developer can get this design to look almost 
as good as that of a native application, but 
for a cost of even slower performance of the 
application itself. 

 A web-based application cannot be launched 
in AppStore. 

 
 

The native application was in my opinion the best choice for the company to present and release 
alongside their product (as mentioned in Section 6.1). This due to many factors. It had the nicest 
graphical design, was most user-friendly of the alternatives, would increase the user base, and had 
shortest loading time. Nevertheless, since the web application was introduced which allowed users 
without an Apple product to also access the company’s services, the latter option became the better 
one for them.  If looking beyond the factors mentioned above, the usage area actually got wider with 
the web application. However, with a cost that it could not be released through AppStore and 
operated much slower than the native application.  

The test population was not randomly selected. Instead, the people were chosen from a 
convenience sample. The individuals found themselves to be friends, family, or colleagues to anyone 
in the company. In addition, they were in the age range of 20-52 (as seen in Section 4.2), meaning 
that not even all ten people within the test population were in the target age for the application. This 
in turn may have affected/limited generalizability of the result. The reason that these individuals 
were not selected randomly was because they actually happened to be available. It was also for cost 
reasons that convenience sample was considered both the easiest, but also the best approach. 
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Google Analytics (GA) is a good tool for measuring sales and conversions. It gives us insights 
into how users use the website. However, many filtering software and extensions block the tracking 
code. For example, AdBlock and NoScript are two huge extensions in people’s websites today. Some 
people do not even have JavaScript activated [42]. This makes it impossible for us to get the correct 
data for all users. GA is also based on cookies. Without cookies, GA cannot gather any information.  

An excellent way to expand and increase the unique users is, in my opinion, to promote the 
services for your own product on already well-known pages. That way, the heavy traffic on the 
already popular pages will make the awareness for your website much bigger.   

Learning more about how to use the modules in Drupal can be essential for a native application 
to work alongside a website so that it can retrieve any json-file to increase security within the 
application. Building a view first that presents the information might be needed. 





 Conclusions and Future work | 31 

 
 

7 Conclusions and Future work 

In this chapter, Section 7.1 provides the conclusions of the thesis. This is followed by some 
suggestions for future work in Section 7.2. Section 7.3 discusses some limitations before Section 7.4 
finally describes some required reflection on the economic, social, environmental, and ethical 
aspects of the thesis. 

7.1 Conclusions 

In this report, a unique mobile application is described and the different tools are discussed in order 
to develop the application. 

Developers can find plenty of guidance for the programming part of an application. Apple, for 
instance, has published a guide for development of iPhone applications alone that is called the 
“iPhone Application Programming Guide” [8, 43]. However, the production of mobile applications 
still leaves much room for improvement to even produce better-designed applications, as it is still a 
relatively undeveloped area. It is up to the developer to design the application in a way that it 
ensures a high level of usability and at the same time good user experience and an affordable 
loading time. Moreover, there should be sufficient space for the design process in agile development 
methods, as these characterizes modern software development. 

Application development today is slowly moving towards the cloud, which is a fairly new 
computing paradigm. Right now it is only affecting the development processes of computer-based 
objects, but we can surely take into account that it will also have an impact on application 
architectures in the near future [8]. 

Google Analytics is a considerably good tool to use to actually find out what the visitors of a 
certain page are doing (and also liking). One can see that changing a small thing such as a button to 
an image or vice versa, that alone can generate in a lot more traffic on the page. 

If you want to use device-specific hardware or software such as a global position system (GPS) 
or camera, a native application is to prefer over a web-based application. 

In the very early stages, if a company instead of deciding that they only want an iOS-application 
decides to want an application running on several platforms; the usage of PhoneGap (or any other 
multi-platform services) might be vastly helpful. However, one should still look at how much code 
that specifically needs to be written for the various platforms and how long the learning curve for 
that will get compared to the one when the developer builds more applications for several platforms. 
This is entirely individual from one developer to another. The company’s plan must also include 
how much of the smartphone market that they would like to cover with their product and decide 
which fields are prioritized in the sense of performance, how much knowledge the 
developer/developers at the company already possesses and if the application should cost money.  

Delivering beautiful experiences as well as making sure that the application(s) actually scale and 
perform is important steps in reaching success on the application market. Most users will eventually 
abandon an application if it does not respond relatively fast. This means that developers need to 
make sure, not only does their applications look and feel like modern applications; but that they also 
test the applications to make sure these applications can withstand scale. Additionally, all of the 
applications that are being used across all of the different devices (not only iPhones) generate tons 
of data, and if the insight from this data is not gained, it becomes useless and developers will not be 
using it to their advantage.   

In this transformative environment, it is challenging to choose which platform to develop a 
mobile application on. It is up to the developer or company to choose carefully [3]. 
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The purpose of this thesis has been fulfilled as the application got finished and results could be 
drawn from it. 

7.2 Future work 

As this evaluation only had its main center in Sweden, it would be of enormous interest to 
investigate how this application works in other countries, especially since the company’s object is to 
expand their horizons, outside of the borders. Users may have other preferences abroad, and there 
might be other development techniques in those countries that have yet to be tested in Sweden.  

Another interesting aspect to look at in the future is the one of cross-platform development 
tools and how these can be improved to be the preferred choice of the developers. 

7.3 Limitations 

Since someone else had already produced the website, using JavaScript/HTML-5, it felt difficult to 
embrace all the information and a lot of time were consumed in order to understand the existing 
code. I think it would have been easier to let two students instead of just one do the work. That way, 
the technical parts of the project would have been easier to understand and the cooperation of the 
application together with the website would have been better and more genuine.   

7.4 Reflections 

The project has focused on developing and implementing an iOS application for a start-up company 
in Sweden. It has touched every aspect within economic, social, environmental, and ethical aspects 
in one or another way. 

As for the economic contribution, the application itself has been completely developed and as 
the AARRR lifecycle metrics states, the revenue always comes at the end. By introducing the 
company to a completely new platform and accordingly a brand new marketplace, the profitability 
has and will increase.  

For the social impact, again, because of the possibility to present the service on an entirely new 
platform, this has and will increase the popularity of the service. 

What goes for the environmental contribution, people who use the service provided, no longer 
need to buy physical media, and at the same time have the chance to listen to their favorite music 
and DJs without needing to travel somewhere, which in turn minimizes the transportation, most 
likely leading to carbon emissions being reduced.  

Lastly, for the ethical impact, no confidential information from Soundhailer AB has been 
considered nor included in this thesis report. This also means that the application itself has not been 
revealed but only some of the development stages allowed for this report.  
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