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摘  要 

开发移动应用程序时，传统方法是针对其运行的每个平台编写特定的（原

生）代码。通常是针对两个最大的 Android 和 iOS 平台来开发两套独立的应用

程序。这种方法的替代方案是在不同的平台使用同样的代码。 

React Native 是相对较新的跨平台开发框架，实现了在 Android 和 iOS 应

用编写相同代码。同时它使用原生用户界面的控件来解决跨平台开发经常会遇

到的性能问题。 

本论文评估了 React Native，并将其与原生 Android 进行比较。该比较是通

过用 React Native 复制了一个原生 Android 的社交媒体应用的主要功能来实现

的。然而，React Native 版本不是完全复制 Android 版本，因为若是完全复制，

可能会限制 React Native 的解决方案。此项评估是在一家创业公司完成的，因

此聚焦在对创业公司重要的方面。  

开发移动应用程序的另一个问题是使用什么类型的后端技术。性能、可扩

展性和复杂性都是对于选择框架或语言作为后端架构基础比较重要的方面。虽

然的确有可以用于构建后端架构的理论框架，但这些框架经常需要一些创业公

司中没有的资源。 

而 AWS Lambda 则声称其是一个省钱的构建可扩展应用程序的平台。本论

文评估了 AWS Lamba 来确定其是否可作为这类社交媒体应用的可自动扩容后

端。 

React Native 评估的结论是，它适合作为原生 Android 开发的替代方案。如

果一个团队有之前的 Web 开发经验，但缺乏移动应用程序开发方面的经验，选

择 React Native 会是一个明智的选择，因为团队无需再学习原生 Android 和原

生 iOS 这两个开发框架。React Native 也可以用于快速创建向潜在投资者展示

的功能原型。其最大的缺点则是动画效果，但通常都有办法能通过其他手段解

决这个问题。在本论文的评测当中，此缺点并不影响最终应用的用户体验。 

通过评估 AWS Lambda 得出的结论是它并不适用于所有项目。在本论文中，

由于应用程序的数据库操作有点繁重，因此框架的自动扩容功能无法正常运转。

但是，对于需要大量计算能力的服务，以及团队中有人之前有 AWS 环境下的

开发经验的时候，AWS Lambda 会是一个很好的选择。  

 

 

关键词：React Native，跨平台开发，Android，AWS Lambda，无服务器，移动应用 
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Abstract 

When developing mobile applications, the tradition has been to write code 

specific (native) for each platform they are running on. Usually it’s about writing 

two separate applications for the biggest platforms, Android and iOS. There exist 

alternatives to this approach that uses the same code for different platforms.  

React Native is a relatively new cross-platform development framework that 

makes it possible to use the same code for application to Android and iOS. It also 

uses native UI-elements as a possible solution for performance issues that is often 

associated with cross-plattform development.  

This thesis evaluates React Native and compares it against native Android. The 

implementation is done by replicating the main functionality from a social media 

application written as a native Android application. However, the application is not 

made as an exact replica since that could limit the solutions in React Native. The 

evaluation is done in a Startup company and therefore focuses on aspects important 

in a Startup.  

Another issue when developing a mobile application is what type of backend 

that shall be used. Performance, scalability and complexity are all important aspects 

when choosing a framework or language as a base for the backend architecture. 

There do exist theoretical frameworks that could be used when building the backend. 

However, these frameworks require resources that are often missing in a Startup. 

AWS Lambda is a platform that claims to be a cost-effective way of building a 

scalable application. In this thesis AWS Lambda is evaluated to see if it can be used 

to create an automatically scaled backend for this type of social media application.  

The conclusion of the React Native evaluation is that it can be a suitable 

alternative to native Android development. If the team has previous experience in 

web development but lack experience in mobile application development it can be a 

wise choice since it removes the need to learn two frameworks in native Android 

and native iOS development. React Native is also good to fast create functional 

prototypes which can be shown to potential investors. The biggest drawback is 

performance in animations. However, there are often ways to work around that. In 

our case this drawback did not affect the user experience of the end application.  



 Thesis for Master’s Degree at HIT and LiU 

III 

 

The evaluation of AWS Lambda concludes that it is not for every project. In 

this thesis, the application was a bit too database heavy and therefore the auto 

scaling ability did not work properly. However, for a service that needs a lot of 

computing power, AWS Lambda could be a good fit. It could also be a suitable 

alternative if someone in the team has previous experience in the AWS 

environment.  

 

Keywords: React Native; Cross-platform development; Android; AWS Lambda; 

Serverless; Mobile Application; 
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Chapter 1 Introduction 

When developing mobile applications, the tradition has been to write code 

specific (native) for each platform they are running on. Usually it’s about writing 

two separate applications for the biggest platforms, Android and iOS. There exist 

alternatives to this approach that uses the same code for different platforms. The 

biggest benefit of doing this is of course that you only need to write one application. 

This could lower cost both in development and maintenance. Another benefit is that 

you don’t need to know two separate languages. For example, Java for Andro id and 

Objective-C or Swift for iOS. This could help companies that are more focused on 

web development to still be able to write applications without hiring new people 

with the knowledge base needed for native application development.  

Historically there have been four main cross-platform development approaches, 

Web, Hybrid, Interpreted and cross compiled. J. Friberg tested frameworks from 

each approach and found that they either lack performance or design of user 

interface to replace native development all together. However, he does see it as a 

good complement to native development.[1] [2]  

React Native is a relatively new cross-platform development framework, under 

the Interpreted approach, that attempts to solve these issues. By using native UI 

components, they claim that React Native produce an application that is 

indistinguishable from a native Android or iOS-application.[3] 

Previous research has shown performance issues regarding animations in React 

Native. However, all of them have tried to create an exact replica of another 

application and therefore been limited on the solutions. In this project, we will 

replicate the features in an existing application however it does not have to be 

implemented to look or work exactly the same. This way we hope to open for 

solutions that have satisfactory performance in React Native instead of being stuck 

with a specific solution that might suffer from performance issues. The research 

method will in other aspects be based on the same previous research. We will also 

use parts from the evaluation framework developed by S. Dhillon et al. for 

cross-platform mobile application development.[4]–[7] 

Another issue when developing mobile applications is the backend, the server 

which the mobile application communicates with. A backend should be invisible to 
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the user, but a bad and slow backend will affect the user experience of the 

application. Performance, scalability and complexity are all important aspects when 

choosing a framework or language as a base for the backend architecture. 

Performance and scalability should be high while keeping it simple and efficient for 

the developers. 

PresenceCloud is a theoretically scalable server architecture specifically for 

social network applications. It fits the needs of big companies like Facebook and 

Twitter well since they have the resources to implement a quite complex 

architecture. However smaller companies, for example Startups, often do not have 

these resources and therefore need to look for alternatives.[8] 

Lambda architecture is a relatively new concept of working with big data 

analysis. It has been shown to be able to recommend content based on up-votes and 

down-votes with low latency and high throughput.[9] 

In 2014 Amazon introduced Lambda [10] into Amazon Web Services (AWS). 

AWS Lambda is a service that automatically scales applications continuously 

depending on traffic. AWS Lambda runs the code and manages resources and you 

only pay for the time your code runs. Amazon claims [11] that it is a cost-effective 

way of building a scalable application. According to M. Villamizar et al. AWS 

Lambda can be used to reduce infrastructure cost by up to 77.08% compared to a 

traditional backend [12].  

AWS Lambda can be used to create an automatically scalable backend 

application. Hopefully this service can help to create a backend with good 

performance and scalability with a low complexity. It also keeps the risks down 

since you only pay for what you use. The cost depends on the success of the mobile 

application. 
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1.1 Background 

A company that is about to, or recently did, release a new application is often 

called a Startup. There is not just one definition on what exactly a Startup is and 

some say that it has more to do with the feeling and atmosphere in the company 

then numbers on a paper [13]. In this thesis, a Startup is defined as a company that 

is about to release a new mobile application. 

The topic of this thesis originates from an application idea called Bobbr which 

is developed by a Startup called 2nd Media HB. 2nd Media HB wants to release the 

application for both Android and iOS at the same time but the team lack experience 

in iOS development however is experienced in making web and Android 

applications. The developers have started to create an Android prototype which 

already have most of the functionality in Bobbr. They realized that they do not have 

the resources to create and maintain two different versions of the application, one 

for iOS and one for Android and therefore needs to consider the possibility to have 

a shared code base between the platforms. Since they have previous experience in 

web-development with the framework React [14], they consider using React Native 

[3], which is based on that framework but for mobile applications instead of web 

development. 

2nd Media HB is also interested into migrating the backend to a serverless 

architecture. A serverless architecture means that you do not have your own servers 

but use 3rd party services to host your application. There exist some alternatives 

like Google Cloud [15], Microsoft Azure [16], AWS Lambda[10] and others. They 

have decided to go with AWS Lambda since they have more experience with 

Amazon Web Services then with Google Cloud and Microsoft Azure. The backend 

is today written in Java and hosted in a virtual server running Linux hosted by 

DigitalOcean [17] and they want to see if AWS Lambda can make it easier to scale, 

develop and maintain the application. 
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1.2 The purpose of project 

Cross-platform development with React Native seems to be able solve the big 

problem of coding for two platforms. However, there might be some trade-offs and 

problems that comes with it. One problem that is mentioned in previous research is 

substandard performance during animations and transitions. This is something that 

can have a bad influence on user experience. However, all previous research has 

tried creating an exact replica of the application. Therefore, the focus in this project 

is not to build an exact replica. The previous native Android application and the 

new React Native application shall have the same main functionality but it can be 

implemented differently. This can lead to solving problems in a way which React 

Native is good for. For example, it could mean using other animations and 

navigation flows which better fit the React Native architecture. The team behind 

React Native also fixes problems in the framework fast and the platform was 

released just before previous research (see [4]–[6]) and might have suffered from 

problems that have been fixed now.   

Another problem is the limitations in React Native. For example, there is no 

built-in way to access the camera without writing native code for both platforms. 

This can be solved by using 3rd party libraries instead of writing the code yourself. 

The only question is how reliable and developed the 3rd party libraries are since 

React Native is relatively new on the market compared to native Android and iOS 

development. There are also other cases where you might think of using 3rd party 

libraries instead of writing the code yourself. For example, for communication with 

a REST API. The question is if there exist enough mature 3rd party libraries for 

React Native yet. 

The above-mentioned problems might affect both performance and user 

experience. Depending on how much these problems affect the user experience it 

may be worth the benefit of sharing most of the code for Android and iOS. 

Facebook have also mentioned that React Native might support Windows and Tizen 

in the future which further speaks for using React Native [18]. During this project, 

Microsoft released ReactXP which is a layer on top of React Native which adds 

support for web and Windows in React Native [19].  

The purpose of this thesis is to find out the differences in the end applications 

and see if there are any limitations to using React Native compared to a native 
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approach. There can be potential problems when it comes to performance, 

user-experience and maintainability of the application which is we want to find out 

in this thesis. 

By implementing and comparing Bobbr in React Native against the existing 

Android implementation, performance, user- and developer experience can be 

evaluated to see the differences. 

At the same time of creating the application React Native we will write a new 

backend in AWS Lambda which will also be compared to the previous Java backend. 

The purpose of this is to evaluate AWS Lambda to see if it can be used to create a 

backend which scales automatically and that is as easy to develop as a traditional 

backend. 

The aim of the thesis is to try to improve Bobbr with the help of the React 

Native framework and AWS Lambda and find out the differences by evaluating the 

new implementations and compare it with the old one. Since the Android 

application is in a prototype stage it won't necessarily have identical features as the 

new React Native implementation. However, the main functionality shall be the 

same. The goal is to improve Bobbr and not just creating an exact replica of the 

application using these frameworks. 

 

1.3 Research Questions 

1. How difficult is it to use React native to develop a social media mobile 

application, like Bobbr, in a Startup? 

a. How difficult is it to create a good user experience compared to 

native Android? 

b. How big is the performance difference between React Native 

compared to native Android? 

c. How do the limitations, if any, in React Native affect the end 

application? 

d. What benefits does React Native have, compared to native 

development, in a Startup?  

2. How difficult is it to use AWS Lambda to create a scalable backend 

application? 
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 The first question is divided into four sub-questions and can be answered by 

answering the sub-questions. The first sub-question cannot be answered with only 

numbers, even though performance issues can indicate bad user experience. The 

second sub-question can be answered by comparing performance metrics such as 

CPU-usage, memory-usage and frames per second, in both the Android- and React 

Native implementation. The third sub-question can be answered by developer 

experience both from this project and from other React Native developers. The 

fourth sub-question can be answered by researching the benefits with using React 

Native in a startup and comparing them to native development. 

The goal with the second questions is to find out if AWS Lambda is a suitable 

alternative to the current Java-backend. It is answered by researching advantages 

and disadvantages with AWS Lambda and comparing them. The advantages and 

disadvantages comes from a discussion about development experience and a 

performance test of AWS Lambda which will be compared to the same performance 

test on the old Java-backend. 

 

1.4  Scope & Limitations 

The goal is to produce two testable applications which together fulfills the 

requirements of Bobbr. For the mobile application, we want it to work for both 

Android and iOS. However, the iOS version will not be as extensively evaluated as 

the Android version since we have nothing to compare it with. The goal is that the 

React Native application is better or at least as good as the current native Android 

application in the sense of user experience. However, we do expect it to have 

slightly worse performance but it is important that we can out weight that with other 

benefits and be worked around to not affect the end user too much. 

React native will only be compared against the Android implementation of 

Bobbr. However, the react native implementation will still be built and briefly 

tested1 on iOS since part of the reason for using react native is the support for both 

Android and iOS. 

The evaluations are also limited by the needs in the startup. The main goal is to 

create an application that fits the need of 2nd Media HB which sometimes can mean 

other design decisions that make it harder to compare to the old application. It also 

                                                 
1 Make sure that it works and looks the same, or similar, for both Android and iOS. No performance and 

usability tests will be performed against the iOS version. 
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means that the evaluation is based on what 2nd Media HB wants to find out and 

does not, necessarily, reflect other company’s needs. 

 

1.5  The status of related research 

This section summarizes earlier research related to the subject and 

technologies used in the thesis. 

 

1.5.1 React Native application development 

W. Danielsson researched how difficult it is to replicate an Android application 

in React Native and if the result is indistinguishable with the original application. 

When the author had created the application in React Native he let people with 

experience with Android and qualified to distinguish any faults in the application. 

They were handed the two applications and could use the applications without 

limitations. At the end, they got the question: “Which application is created in React 

Native?”.[4] 

The results of the evaluation are that a majority (18 of 25 participants) could 

distinguish which application were written in React Native. Furthermore, the last 7 

participants did not make a guess and just put down that they do not know which 

one is React Native. However, the participants also got the question if they could 

use a React Native application and only 1 out of 25 said no.[4] 

The author also did a performance evaluation where he focused on the 

parameters listed below using the tool Trepn Profiler [20]. The device was also put 

in flight mode to reduce external influences.[4] 

 

• GPU Frequency 

• CPU-usage 

• Memory required by the application 

• Batter power drainage 

 

The conclusion of the performance test is that the React Native application 

does not have as satisfactory performance as native Android. However, W. 

Danielsson states that it is less differences than expected and in some areas, React 
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Native was better. The author explains the differences with saying that the 

JavaScript engine cannot achieve the same result as the native engine (ART).[4] 

W. Danielssons conclusion is that creating a React Native application was 

easier and faster than expected even though the framework was quite new at the 

time. He also states that animations and transitions were the biggest reason that the 

React Native application could be distinguished from the native original 

application.[4] 

 

1.5.2 Effects on performance and usability for cross-platform 

application development using React Native 

N. Hansson et al. also researched the performance differences and between an 

application written in React Native versus native application. They also researched 

if the React Native application has the same look and feel2 as the native application. 

However, the authors also researched how much of the code base in React Native 

can be used for both Android and iOS. They compared the React Native application 

against both Android and iOS unlike W. Danielsson [4] who only compared against 

Android.[6] 

For the performance evaluation, they choose the parameters a bit differently. 

They also measured CPU and memory usage but replaced the other parameters with 

frames per second (FPS), response time and application size since they state that 

those factors have shown problems in other cross-platform frameworks. They used 

the ADB Shell [21] and Systrace [22] for measurements on the Android platform.[6] 

The result of the performance evaluation showed some problems regarding 

CPU usage. The authors states that even with this low intensity application they 

usage was noticeable higher during user interactions and that this could be troubling 

in applications that are more CPU-intensive. The applications size was always 

bigger then native Android which was expected by the authors but they could not 

distinguish if the size overhead is constant or affected by the size of the application. 

In other areas, there were no big differences.[6] 

They also measured the code sharing in React Native between Android and 

iOS manually by looking in each file and classified code as shared, 

Android-specific and iOS-specific. The reason for manually doing this, was because 

                                                 
2 Similar to that the React Native application is indistinguishable from a native application.  
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they could not find a tool that automated the process at the time. The result is that 

they could use 60% of the code on both platforms while 40% had to be written for 

both platforms.[6] 

At last they did a user study with 32 people on the look and feel of the 

application. The base of the evaluation was the UEQ framework. It is used to 

measure user experience by using a questionnaire with questions in six distinct 

categories. Each question is answered on a scale 1 to 7. The score was then 

calculated using the UEQ data analysis tool. The authors then analyzed the score 

between the React Native version and the native version. They did not find any 

significant differences between React Native and the native application.[6] 

 

1.5.3 Evaluation Targeting React Native in Comparison to Native 

Mobile Development 

O. Axelsson et al. also researched performance, user experience and user 

interface is indistinguishable from a native application on both Android and iOS. 

However, they also focused on the efficiency during development as well as how 

well it utilizes the hardware sensors and the interruptions that occur in everyday 

usage. With interruptions, they mean for example calls, SMS, notification,  network 

outage and power saving mode.[5] 

To evaluate the user experience, they used a form of interview based on three 

types of surveys “Single Ease Questions (SEQ)”, “System Usability Scale (SUS)” 

and “Wordlist”. SEQ is similar to the UEQ framework used by N. Hansson et al. [6]. 

SUS uses a 5-scale grading between Strongly Disagree and Strongly Agree. Lastly 

the word list is a list of words where the participant should mark the words that best 

describe the experience with the application. O. Axelsson et al. also used a tool 

called Lookback [23] to capture the user’s emotions with the camera during the 

interaction with the application.[5] 

The interviewees did not notice any differences between the applications until 

they could look at them side by side. Then they noticed some performance problems 

with animations and image loading and they did not have any problems when asked 

which application was the React Native version. The word list also shows that React 

Native had some less positive words like “Annoying” and “Unpredictable” that did 
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not occur in the native versions. However, it was mostly positive words on both 

platforms.[5] 

For the performance benchmark where they included CPU usage, memory 

usage, power consumption, network performance and application size as parameters 

in the evaluation. They also used Systrace to gather the data needed for the analysis. 

The authors found significant differences between React Native and native 

applications in CPU usage, memory usage and application size. CPU usage was 

especially bad during animations in the React Native application. Memory usage 

was worse on React Native where it almost used the double amount compared to 

native iOS. The application size however had no significant difference on Android 

but the native iOS-version was significantly bigger then React Native due to 

packaging the full Swift (native language) library in the application file.[5] 

O. Axelsson et al. conclusion is that animations suffer from performance 

problems in React Native and they also mention development issues in that area 

with inconsistent animations. They can recommend React Native if prior knowledge 

of JavaScript exists in the team but if experience with the native platforms exists 

they state that React Native can cause confusion. Without knowledge in JavaScript 

or application development they state that React Native can be faster and easier to 

get started with for deployment on two platforms.[5] 

1.5.4 Cross-platform development approaches 

According to Rahul Raj C.P et al. [1] there are four main approaches to cross 

platform development. 

 

• Web Approach 

• Hybrid Approach 

• Interpreted Approach 

• Cross Compiled Approach 

 

The Web Approach can be developed in HTML, CSS and JavaScript and uses a 

web browser to run. This makes it platform independent since the browser can run 

on different platforms. However, there are many disadvantages with this for 

example the performance, look and feel similar to a native solution often suffer 

from this approach.[1] 
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There are many similarities with the Hybrid Approach with the main difference is 

that this approach uses a full screen web view in a native application to display the 

web application. It also adds an abstraction layer with API to native functions. 

Some advantages against the Web Approach are that it can make use of device 

features through the abstraction layer and can be distributed through application 

stores. However, the performance and native look and feel is still hard to achieve 

since it still uses a web view.[1] 

Next approach is the Interpreted Approach which interprets the code and uses 

abstractions layers to get access to native APIs. The interpreter and abstraction layer 

is implemented on each platform and application code is often written in a 

description language. This can generate the native look and feel however 

performance can still suffer. Another disadvantage is that there are limitations on 

what the application can achieve since the features must be provided by the 

framework.[1] 

The last approach is the Cross Compiled Approach which uses a compiler to 

produce a different executable for each platform. With this you can achieve good 

performance however not all the code is reusable. For example, code for the user 

interface and code that uses hardware features like camera, location and 

notifications.[1] 

 

1.5.5 An evaluation framework for cross-platform mobile 

application development tools 

Dhillon et al. [7] introduce a framework for evaluation of cross-platform 

development tools (CPDT). The framework consists of three phases, CPDT 

capabilities, Performance benchmarks, development experience discussion. These 

phases will be shortly summarized in the subsections below. 

 

1.5.5.1 Phase 1: CPDT capabilities 

The first phase is based on a checklist to evaluate what the tool is capable of. 

Each item can either be supported, not supported or partially supported. The 

evaluator creates a chart showing the compatibility. The checklist consists of items 

from the following categories.[7] 
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• CPDT basic elements includes which platforms that are supported, 

license and cost of the CPTD. 

• Development environment includes robustness of the IDE, 

development language, debugging and a lot of other aspects that affect 

the development experience. Is the development environment of the 

CPDT of the same quality as the native environment? 

• User experience focus on how flexible the UI is in the CPTD. How 

well does it handle the interface guidelines provided by the platform 

vendors? 

• Device access, Sensors & Geolocation. Some applications need to 

access lower-level device functions and hardware. How well can the 

CPTD do this? This includes using sensors and GPS-hardware. 

• Notifications is often needed in an application. How reliable is the 

method for sending notifications in the CPTD? 

• Monetization. There is often need for some in-app monetization like 

purchases or advertisements. How is this implemented in the CPTD? 

• Security. Can the CPTD securely store user data and hide deployed 

application source code? 

 

1.5.5.2 Phase 2: Performance metrics 

Next phase is testing and analyzing performance metrics. Each implementation 

will be tested on the same metrics with testing suites that is developed for each 

CPDT. Some metrics may not always be testable due to restrictions on the platform 

or the tool. There are four distinct types of tests.[7] 

 

• Processor-intensive benchmarks 

• Data-driven benchmarks 

• Device access benchmarks 

• User experience benchmarks 

 

1.5.5.3 Phase 3: Development experience discussion 

According to Dhillon et al. [7] not all criteria can be measured or checked from 

a checklist. These criteria can be discussed using the experience from phase 1 and 2. 

Dhillon et al. mentions two areas for discussion, tool-related and development 
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experience. The tool-related could consist of how well maintained the CPDT is, 

how often new features are being released, how fast bugs get fixed etc. For the 

development experience discussion, the authors mention relative application size, 

strength of UI toolkit. Also, if there is anything that differs on the target platforms 

or if the exact same code works on all supported platforms. The learning curve 

could also be discussed here.[7] 

 

1.5.6 User Experience Questionnaire (UEQ) 

M. Schrepp has written a handbook for User Experience Questionnaires (UEQ) 

to bring all pieces from independent publications into one document. This section 

summarizes that handbook. UEQ is based on 26 items where each item consists of 

two terms with opposite meanings and a rating scale. Each item can be scaled from 

-3 to +3 where 0 is neutral, -3 the most negative, +3 the most positive answer. UEQ 

has been investigated in 11 usability tests which has shown that it has good 

consistency and validity.[24][25] 

 

 

Figure 1-1: All categories with items (Source: M. Schrepp, 2015 [25]) 
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The items are categorized in the following 6 categories. See Figure 1-1: All 

categories with items (Source: M. Schrepp, 2015 [25])Figure 1-1 for all items and 

categories.[25] 

 

• “Attractiveness: Overall impression of the product. Do users like or 

dislike the product?”[25] 

• “Perspicuity: Is it easy to get familiar with the product? Is it easy to 

learn how to use the product?”[25] 

• “Efficiency: Can users solve their tasks without unnecessary 

effort?”[25] 

• “Dependability: Does the user feel in control of the interaction?”[25] 

• “Stimulation: Is it exciting and motivating to use the product?”[25] 

• “Novelty: Is the product innovative and creative? Does the product 

catch the interest of users?”[25] 

 

M. Schrepp also writes about how to statistically compare the user experience of 

two products by using a two-sample t-test. Excel-documents to do this is available 

through their website [24]. M. Schrepp also adds that it is important for the users to 

get familiar with the product before collecting data. UEQ can also be used to 

determine if a product has sufficient user experience and to find out what areas that 

can be improved.[25] 

Other important aspects are to not let the participants discuss the product before 

collecting the data since this can affect what the users think about the product. M. 

Schrepp also states that at least 20 participants are needed to give stable results.[25] 
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1.5.7 Background of development technologies 

This section includes background of React Native and related technologies 

used in this thesis. 

 

1.5.7.1 React for Web-development 

React is a library for building interactive user interfaces in web applications. 

The idea is to build simple views and components for each state in the application. 

When the state changes, for example on user input, react will update the views 

which are affected. So, react renders what the user can see, while other technologies 

often update and create the data stored in the state. There are however no 

requirements or assumptions on these other technologies. This way you can 

integrate React into an existing code base. For example, if you are using the 

Model-View-Controller design pattern you could replace the view with React while 

keeping the models and controllers.[14] 

 

1.5.7.2 React Native 

React Native uses the same design as React where the difference is that it 

produces native mobile applications in the end. Native building blocks, for example 

buttons and images, are linked together using JavaScript. According to the 

documentation this makes the app indistinguishable from an application built in 

Objective-C or Java. If there is something that you can't achieve in JavaScript there 

is also the possibility to build parts of the application in the native language and link 

it together with the rest of the code base. You could also do it the other way around 

where just some parts of the application are built in react native where the rest is 

native code.[3] 

 

1.5.7.3 JavaScript, ECMAScript and Babel 

ECMAScript (ES) is a language standard while JavaScript is the actual 

implementation of ES. For the first 15 years of ES it didn't change much and 

therefor JavaScript and ES were often seen as synonyms. Since ES5, which was 

released in 2009 this has changed. Two new versions have since been released in 

ES6 and ES7 and have widened the gap between different JavaScript 
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implementations. Developers now must think about that not all features in for 

example ES6 works in every browser or JavaScript engine.[26] 

Babel was created to fix this problem by compiling ES6 and ES7 features to 

code that works in earlier ES-versions. This way developers can take advantage of 

the new features without having to worry about compatibility with JavaScript 

engines implementing older ES-versions.[27] 

React Native has built in Babel’s functionality and therefore developers can 

take advantage of the newest ES-features without depending on different JavaScript 

implementations on Android and iOS. However, since there are different 

implementations there can still exists inconsistencies.[28] 

However, AWS Lambda is not using the latest Node.js-version. Therefor we 

need to manually setup Babel to use the latest JavaScript functionality in AWS 

Lambda. 

 

1.5.7.4 Ignite 

As mentioned React is the actual view and React Native is what connects 

JavaScript to the native building blocks. To get a full stack architecture there are 

some libraries that can be used. Since React make minimal assumptions on the 

technology stack [14] it's up to the developer to choose and set up these libraries. 

Before even using React native in a real project the choice of an architecture is a 

hard decision. That is what Ignite [29] helps with. 

Ignite is a so-called boilerplate which sets up a react native project structure 

including all basic libraries needed for the structure. This included some of the most 

popular libraries when developing applications with React Native. For example, 

reduxsauce [30] for state management, apisauce [31] for communicating with JSON 

APIs and AVA [32] for testing. This makes it easier to set up an architecture as a 

React Native beginner.[29][33] 

 

1.5.7.5 Node.js in AWS Lambda 

AWS Lambda supports Java, Node.js, C# and Python. This project will use and 

evaluate AWS Lambda with Node.js since it adds the benefit of using the same 

language as React Native. AWS Lambda includes support for Node.js version 

v0.10.42, v4.3 and during this project they also released support for v6.10. [10] 
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1.5.7.6 Serverless 

Serverless is a framework for building applications on AWS Lambda. It 

automates uploading and configuration during development of the application. The 

framework also makes it easier to add plugins during development like babel, 

testing and the possibility to run a debugging environment locally which will be 

similar to AWS Lambda environment. This way it is possible to build an application 

using the latest JavaScript features with continuous integration and local debugging 

without uploading files between each change.[34] 

 

1.6  Method 

The thesis will be divided into five main phases; pre-study, requirement 

analysis, design, implementation and evaluation where each phase has its own 

chapter. The pre-study includes planning the other phases by studying earlier 

research. This includes gathering the knowledge needed for creating a research 

method for evaluating the React Native implementation against the native Android 

implementation of Bobbr and the AWS Lambda backend vs the Java backend.  

The knowledge was gathered by reading related literature, including other 

thesis papers, articles and documentation. The literature was found by searching for 

keywords on different search engines. Some of the keywords that were used used 

are React Native, cross-platform development evaluation, AWS Lambda and 

serverless. 

The next phase is requirement analysis where we are going to analyze the 

requirements for Bobbr by looking at the existing Android application and the needs 

of 2nd Media HB. That will be the base of the requirements that the new 

implementation of both the mobile- and backend-application will follow.  

In the next phase a high-level design of the system is created based on the 

requirement analysis. To be able to do this more research is eneded about the 

frameworks. This includes the programming language used, overall workflow, 

architecture and development tools. In this phase the research method for evaluation 

of the applications is specified according to the theory from the pre-study. That 

includes the specific test-cases that will be used for the evaluation. 

The fourth phase is the actual implementation where the mobile application and 

the backend will be implemented in React Native and AWS Lambda. The 

implementation is done according to the earlier phases; requirement analysis and 

design.  

The last phase is the evaluation where React Native is evaluated and compared 
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to native development and AWS Lambda is evaluated and compared to a tradional 

Java-backend. The React Native evaluation includes user experience, development 

experience and performance where the user experience evaluation is based on a test 

with real users. Another part of this phase is to evaluate and compare AWS Lambda 

to a Java-backend regarding development experience and performance.  

After these phases, there will be a discussion about the results and research 

method used in this thesis. At the end, there will be a conclusion to wrap up the 

thesis. 

 

1.7  Main content and organization of the thesis 

The thesis will investigate and evaluate the cross-platform framework React 

Native and the serverless service AWS Lambda. The thesis starts with introducing 

background information about the research and summaries of theoretical 

frameworks. Thereafter, the steps in the method is summarized. The next step is the 

requirement analysis where the old applications are anlysed to find out the 

requirements needed to replicate the applications in the new frameworks. Then there 

is chapter about the design of the applications and evaluations followed by the 

implementation of the mobile application and the backend. The implementation 

includes flow charts, interfaces and screenshots of the applications. After the 

implementation comes the evaluation where both applications are evaluated. The 

thesis is wrapped together by a conclusion and discussion about the results. Finally, 

there is a conclusion and some propositions for further research on this subject.
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Chapter 2 System Requirement Analysis 

In this chapter, the requirements of the system are introduced.  

 

 

Figure 2-1: System overview 

 

As shown in Figure 2-1 the system includes two applications. The mobile 

application which is based on React Native and the backend application which 

should run as a AWS Lambda service. The requirements are split so both 

applications have their own requirements. However, there are also some general 

requirements that the full system needs to fulfill. 

The requirements for the mobile application are given by what is implemented 

in the Android implementation of Bobbr. The goal is that both the Android 

prototype and the new React Native implementation shall meet these requirements. 

The requirements are also based on what is important for the company, 2nd Media 

HB, and it is important that the requirements do not limit the implementation in 

React Native by what is implemented in the prototype. Therefore, the new 

implementation can be able to implement the requirements differently than the 

Android prototype. This opens for solutions that might be both easier and better 

than coping the native Android implementation. 

The requirements for the backend applications are based on the same principle 

and based on the existing Java application. They are also written in a way that will 

not limit the implementation in a new language which has different benefits and 

drawbacks. 
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2.1 The goal of the system 

This chapter includes the use-cases of the application. 

2.1.1 Use-cases 

The use-cases can be seen in Figure 2-2 and are described in the section below. 

 

Figure 2-2: Use Case Diagram 

 

 



 Thesis for Master’s Degree at HIT and LiU 

21 

• Take Photo. A user sees something interesting and decides to capture a 

photo of it and upload to Bobbr. He opens Bobbr and navigates to the 

camera. He then captures a photo and proceeds to upload it.  

• Browser images from phone storage. A user has taken photos with the 

camera application in his phone. He is very happy with one of the 

photos and decides to upload it to Bobbr. He opens the Bobbr 

application and navigates to the camera gallery where he can pick the 

photo from his photo gallery. He then proceeds to upload it.  

• Upload image. The user has either taken a new image or picked one 

from the phone storage. The application then reads the users current 

location and uploads the photo and current location. 

• Browse uploads nearby. The users want to see what is going on around 

him. He opens Bobbr and navigates to the list view. Here he can see a 

list of uploaded images close to his location. The list is sorted based on 

distance, popularity and time since the upload. 

• See popular uploads world-wide on a map. The user opens Bobbr and 

navigate to the map view. Here the user can travel around the world and 

see recent and popular uploads around the world. For example, he can 

travel to Harbin by swiping and zooming on the map and see recently 

uploaded photos there. 

• Interact with uploads. The user can interact with uploads with 

up-votes and comments. 

• See profile information. The user can navigate to the profile view to 

see his recent uploads and some basic statistics, for example, number of 

uploads. He can also change his profile settings here. 
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2.2 The functional requirements 

This chapter lists the functional requirements of the application. The 

requirements for mobile and the backend is split into two sections.  

 

2.2.1 Mobile application 

In this section, the functional requirements for the mobile application (FRM) 

are listed. 

 

FRM1. The user shall be able to register and sign-in by providing email 

and password. 

FRM2. The application includes a list of images sorted on distance, 

popularity and time. 

FRM3. The application included a map with recently uploaded images. 

FRM4. The user can take photos and upload through the application 

FRM5. The user can list and upload images from their phone gallery 

FRM6. All uploaded images are placed on the user’s position.  

FRM7. The user can up- and down-vote other user’s images. 

FRM8. The user can see comments on images. 

FRM9. The user can comment on images. 

FRM10. The user can see their own earlier uploaded images. 

FRM11. The user can edit their account information. 

FRM12. The user can see basic statistics about earlier uploads. 

FRM13. The user can set a profile picture. 

 

2.2.2 Backend application 

In this section, the functional requirements for the backend application (FRB) 

are listed. 

 

FRB1. The application shall be able to handle the requests needed for 

implementing the mobile application. 



 Thesis for Master’s Degree at HIT and LiU 

23 

2.3  The non-functional requirements 

This chapter lists the non-functional requirements of the application. The 

requirements for mobile and the backend, is split into two sections. There is also 

one section about requirements that are the same for the mobile and backend 

application. 

 

2.3.1 System 

In this section, the non-functional requirements for the full system (NFRS) are 

listed. 

 

NFRS1. All JavaScript code shall be supported all features in ES6 [35].  

 

2.3.2 Mobile application 

In this section, the non-functional requirements for the mobile application 

(NFRM) are listed. 

 

NFRM1. The application is written in JavaScript for React Native. 

NFRM2. The application shall compile and run on Android 5.0 and above. 

NFRM3. The application shall compile and run on iOS 10 and above. 

NFRM4. All animations and transitions shall run at minimum 40 frames per 

second3. 

 

2.3.3 Backend application 

In this section, the non-functional requirements for the backend application 

(NFRB) are listed. 

 

NFRB1. The application shall be coded in JavaScript. 

NFRB2. The application shall be deployed as an AWS Lambda service. 

NFRB3. The application shall use a database that supports indexing of 

spatial data. 

                                                 
3 Measured on Samsung Galaxy S7 Edge using Systrace.  
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NFRB4. The average query time on the database shall be below 1 second.  

NFRB5. The application shall implement a REST-API.  

NFRB6. All responses from REST-API shall be JSON structured data. 

NFRB7. The application shall be tested with an automated test suite.  

NFRB8. The API shall use JWT-tokens for secure authentication. 

NFRB9. The average processing time4 shall be below 3 seconds for all 

requests. 

 

2.4 Brief summary 

This chapter introduces the application and its requirements. The purpose is to 

create a common ground between the old and the new implementation of the 

application. The first section explains that the implementation can be different, 

however they both need to fulfill the requirements and use-cases listed in this 

chapter. The next section specifies and explains the use-cases. The last section lists 

the functional and non-functional requirements for the application. 

                                                 
4 The time from received request to ready to send response. 
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Chapter 3 System Design 

3.1 Technical method 

In this section, a preliminary architecture and the evaluation method is 

introduced. The architecture is based on the previous experience with web 

development within the company as well as best practices in React Native and 

JavaScript. 

 

3.1.1 Mobile application architecture 

This section starts with some background information on React and React 

Native, since they share a lot of technologies and design patterns. React is a library 

for building interactive user interfaces in web applications. The idea is to build 

simple views and components for each state in the application. When the state 

changes, for example on user input, react will update the views which are affected. 

So, react renders what the user can see while other technologies often update and 

create the data stored in the state. There are however no requirements or 

assumptions on these other technologies. This way you can integrate React into an 

existing code base. For example, if you are using the Model-View-Controller design 

pattern you could replace the view with React while keeping the models and 

controllers.[3] 

React Native uses the same design as React where the difference is that it 

produces native mobile applications in the end. Native building blocks, for example 

buttons and images, are linked together using JavaScript. According to the 

documentation this makes the app indistinguishable from an application built in 

Objective-C or Java. If there is something that you can't achieve in JavaScript there 

is also the possibility to build parts of the application in the native language and link 

it together with the rest of the code base. You could also do it the other way around 

where just some parts of the application are built in react native where the rest is 

native code. 

Now we know that React Native itself is not necessarily a full architecture. 

You could of course keep all code in the view and be done with it, but there are 



 Thesis for Master’s Degree at HIT and LiU 

26 

reasons why design patterns that abstract the view from the logic exists. Even 

Facebook themselves recommend Redux [36]to handle the “state” of the application. 

Facebook also mentions Ignite as a starter kit which uses Redux and some other 

libraries to create a full architecture around React Native [37]. 

So, the architecture used in this project is based around the one used in the 

Ignite [33] starter pack. The architecture will be explained below.  

As mentioned before we use Redux for state management which we also 

complement with Redux Saga [38]. It uses some of the latest features in JavaScript 

(ES6 [35]) to handle asynchronous tasks, like fetching data from an API, in a clean 

way. You can think of it like Redux Saga runs in a separate thread which handles all 

asynchronous tasks so it does not affect the GUI-thread. 

 

 

Figure 3-1: Detailed mobile application architecture 

 

The architecture in Figure 3-1 is based around Redux Saga. We start from top 

to bottom. First, we have the components that includes the templates and visible 

elements. The component is dependent on the state which is stored in the Redux 



 Thesis for Master’s Degree at HIT and LiU 

27 

Store. All components have their own local state which includes information that 

only regards that component. The state stored in the Redux Store however are the 

global state which often target more than one component. The components cannot 

change this state directly. Instead you can dispatch “actions” to the Redux Thread 

(it is not necessarily a physical thread that run parallel to the GUI, but it works 

similar to that). Redux notices the events and finds the correct Saga to run. The 

sagas then fetch new data, for example from an API, and then sends the data to the 

reducer. This may seem complex, but the reducers are only a simple mapping 

between the data and the global state.  

Shortly we have a list of actions which are bound to distinct functions (sagas). 

These functions can change the application state by sending data to the correct 

reducers. An example is when a user logs in. When pressing the log in button an 

action named “Login” is dispatched. A saga is called which communicate with the 

API. If it succeeds a reducer will be called that sets the current user in the global 

state. If it fails another reducer will be called which sets an error in the state.  

After this all components can access to current user directly from the state. 

This has several benefits, for example all components will update if the user data 

updates. 

 

3.1.2 Backend application architecture 

Since the backend application shall be deployed as an AWS Lambda service it 

is a clever idea to keep all services within AWS. AWS works differently than a 

normal server where you can install whatever application you need. For example, 

you cannot save files as you normally do in node.js. Instead you need to use their S3 

service which is used as file storage. In this section, we introduce how we use the 

different AWS services. 
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Figure 3-2: AWS Services in the backend application 

 

As seen in Figure 3-2 we use API Gateway [39]. Lambda, S3 [40] and RDS[41] 

services. First, the API Gateway acts as a middleman between the mobile 

application and the Node.js application. It translates the REST-requests into 

Lambda inputs and the outputs to REST-responses. This is needed since Lambda 

cannot by itself act as a REST API which is easy to use from the mobile application.  

Lambda is the service that runs the Node.js code. The application is written so 

each route is in its own function. This way Lambda can call one function without 

knowing anything about the rest of the application. The actual application will be 

deployed as several functions instead of as one application. The functions can then 

run independent on each other. This is a requirement for Lambda to be able to scale 

the application depending on traffic. Most functions are called from the API 

Gateway but there could also be functions that run on schedule or by events inside 

the AWS environment, for example to crop a newly added image to S3.  

This leads us up to S3 which is used as file storage. For example, it is used to 

store all images uploaded by the users. All files are stored in several buckets. S3 can 

also be used to store static images used in the application. 

The last service is RDS which stands for Relational Database Service. RDS 

supports several popular relational databases such as Oracle, MySQL, MSSQL, 

PostgreSQL, Aurora and MariaDB [41]. For this application, we will use 
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PostgreSQL [42] because of their support of spatial data through PostGIS [43]. 

There are other services that also offer support of spatial data but PostgreSQL is 

chosen because it is open-source and that we have earlier experience with it. 

3.2 Mobile application Evaluation Method 

The mobile application will go through an extensive evaluation based on 

earlier research on cross-platform development with focus on the factors that affects 

a startup the most. The evaluation method is based on the framework introduced in 

section 1.5.5. The biggest difference to that framework is the added phase for 

usability evaluation. The following section describes how the separate phases will 

be used in this specific case. 

 

3.2.1 Phase 1: CPDT capabilities 

The CPDT capabilities affect all applications differently. In this section, the 

most important aspects in this project are defined through all categories summarized 

in section 1.5.5.1. The following section summarizes how the categories will be 

used for evaluation in this project. The evaluation will use native Android 

development as comparison. 

 

3.2.1.1 CPDT basic elements 

One important aspect in these projects is which platforms are supported and if 

there is any other platform that may be supported in the future. It is also interesting 

to investigate the license of React Native. 

 

3.2.1.1.1 Development environment 

One big advantages of React Native could be that it is more like web 

development since it uses the language mostly used in web development. Therefore, 

it is interesting to discuss other similarities to web development. For example, if the 

debugging tools and IDE is comparable with web counterpart.  
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3.2.1.1.2 User experience 

The flexibility will be briefly investigated and further evaluated by doing user 

experience benchmarks and a usability evaluation, explained in later sections, in the 

coming phases. 

 

3.2.1.1.3 Device access, Sensors & Geolocation 

Good support for geolocation, camera and microphone is essential for this 

project and need to be investigated. It is also interesting if React Native can use the 

GPU to speedup transitions and animations since earlier research has shown that 

performance during animations can be a problem in React Native. In the future, 

there may also be features that need to use other sensors, like gyroscope, 

accelerometer, etc. and therefore it is also interesting to find out more generally 

how React Native handles this kind of problems. 

 

3.2.1.1.4 Notifications 

Notifications are not included in the implementation of this project. However, 

it could be implemented in future versions and is therefore interesting to briefly 

investigate. 

 

3.2.1.1.5 Monetization 

This application has no need for in-app monetization or advertisements at this 

stage and is therefore not included in the evaluation. 

 

3.2.1.1.6 Security 

The data in the application will not need any special secure storage and 

therefore this aspect is not included in the evaluation. 
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3.2.2 Phase 2: Performance metrics 

This is the biggest phase which both consist of performance and usability tests. 

The testing can be split into four categories as mentioned in section 1.5.5.2.  

 

3.2.2.1 Tools & Parameters 

This section includes all tools used to measure the parameters. 

 

3.2.2.1.1 Android Monitor  

Android Monitor [44] can be used to track and measure memory-usage. It can 

also be used as an overview tool to measure CPU-usage, GPU-usage and 

network-usage. 

 

3.2.2.1.2 Systrace 

Systrace can be used to collect detailed data about for example CPU-usage and 

GPU-usage. The collected data can be used to analyze the performance of an 

application. First step is to generate a trace by running Systrace when going through 

the test case in the application. The collected trace can then be analyzed in many 

ways. 

 

3.2.2.1.3 Trepn Profiler 

Trepn Profiler [20] is a tool that is installed on the device. It can then measure 

CPU-, GPU and memory-usage as well as many other parameters. The values can 

then be saved as CSV-files that can be opened with Excel or any other CSV reader.  

 

3.2.2.2 Test cases – Performance 

This section contains all test cases that will be used in the performance 

evaluation. 
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Table 3-1: Test case 1 - Take Photo 

Name Take photo 

Category Processor-intensive & Device access & User experience 

Requirements The user has just logged in and has stayed on the first page. 

Scenario Open camera and take photo. 

Aim & Description The reason that this scenario does not include uploading the photo is to  

remove the need for position. Geolocation will be tested in further 

test-cases. The aim with this scenario is primarily to compare 

CPU-usage between React Native and native Android. This test case 

will trigger a transition when opening the camera. It is also interesting 

to see if there are any differences in performance in the camera usage. 

Parameters 1. CPU-usage 

2. Memory-usage 

3. GPU-usage 

4. Time until photo is taken 

 

 

Table 3-2: Test case 2 - Upload Photo 

Name Upload 

Category Processor-intensive & Data-driven & Device access & User experience 

Requirements Taken a photo and geolocation turned off. 

Scenario The user chooses to upload a recently taken photo which includes 

activating geolocation on the phone. 

Aim & Description The primary aim is to measure how long it takes from starting to find 

position to finish upload of photo. It is important that these tests will 

run multiple times and that the phone is on the same spot to minimize 

the external effect on geolocation. 

Parameters 1. CPU-usage 

2. Memory-usage 

3. GPU-usage 

4. Time until finished upload 

 

Table 3-3: Test case 3 - Refresh content 
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Name Refresh content 

Category Data-driven & User experience 

Requirements User is logged in and on the List View 

Scenario Refresh the content in the list 

Aim & Description The aim is to find out how long it takes to refresh the content in the 

list. This consists of an API-call and redrawing the list. 

Parameters 1. CPU-usage 

2. Memory-usage 

3. GPU-usage 

4. Time until updated content rendered 

 

 

Table 3-4: Test case 4 - Log in 

Name Log in 

Category Data-driver & User experience 

Requirements First time opening application. (Clear data between tests) 

Scenario Log in using email and password 

Aim & Description The aim is to find out how long it takes to load and show content on 

first log in. This also includes a transition. 

Parameters 1. CPU-usage 

2. Memory-usage 

3. GPU-usage 

4. Time until content is shown in the list 
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Table 3-5: Test case 5 - Static data 

Name Static data 

Category Static data 

Requirements No specific requirements 

Scenario Scenario & Measure application size and memory usage on first startup 

of the application. 

Aim & Description These parameters are not bound to a specific page or function in the 

application but is still important to evaluate to see if there are any 

differences between React Native and native Android. 

Parameters  

1. Application size 

2. Memory-usage 

 

 

3.2.3 Phase 3: User experience evaluation 

In this phase, a user experience will be evaluated for both the React Native and 

the native application. The result of the evaluations will then be compared to each 

other. The aim of the evaluation is to find out if there are any differences to user 

experience in an application developed in React Native against a native application.  

The evaluation is based on the UEQ described in section 1.5.6 and the data will 

consist of 20 anonymous participants. The participants will test both the versions of 

the application and then fill in the questionnaire. The order of the testing will be 

different where half of the participants start with the React Native version and half 

with the native Android version.  

First, the participants will get a brief description of the application. This 

description focuses on what the aim with the application is and not how the 

application works. It is important that it does not include too much information on 

how to use the application. After this the participants get to play around freely with 

the application for a few minutes. They will also be handed a few small tasks that is 

used to make sure all parts of the application are included in the evaluation.  
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Task 1. Sign up: The user shall sign up to get started with the application if 

he or she is not already signed up. 

Task 2. Like a photo: The aim is for the user to scroll through the list and 

like at least one photo. 

Task 3. Comment on a photo: The aim is for the user to scroll through the 

list and leave at least one comment on a photo. 

Task 4. Upload at least one photo: This task includes finding the camera, 

taking a photo or selecting from gallery and uploading it.  

Task 5. Find your uploaded photos: The aim is for the user to find their 

profile information. 

3.2.4 Phase 4: Development experience discussion 

In the last phase, the development experience of React Native is discussed. As 

mentioned in section 1.5.5.3, this includes the release rate of new features and bug 

fixes, if anything differs between the target platforms such as iOS and Android. 

Another aspect is how the active the development communities are and how easy it 

is to find answers to problems during development. 

3.3  Backend application Evaluation Method 

The backend application will be evaluated and compared to the old 

Java-application in two phases. 

 

3.3.1 Phase 1: Load-testing 

This phase aims to test performance and scalability of the applications. 

Artillery [45] is a toolkit used for load testing. It can be used to script the test cases 

in JavaScript and build advanced scenarios. The toolkit will be used to test the 

scenarios listed below. Each scenario will run multiple times when the server has 

different loads. The loads can either be easy, medium or heavy. Easy load always 

consists of only one user and request at the time where medium and heavy is 

different depending on the scenario. The parameters that will be used in the 

comparison are latency, requests per second, concurrency and throughput. 

 

Table 3-6: Scenario 1 - Log in and fetch content 



 Thesis for Master’s Degree at HIT and LiU 

36 

Name Log in and fetch content 

Description This scenario is used to simulate a mobile user logging in and fetching the 

list of content for the first time. This is a common scenario in the 

application and is therefore interesting to test. 

Medium load Create 5 virtual users every second for 120 seconds and do this request.  

Heavy load Same as medium load but with 8 virtual users over 300 seconds.  

 

Table 3-7: Scenario 2 - Upload an image 

Name Upload an image 

Description This scenario is used to simulate a mobile user who recently took a picture 

and want to upload it. It is possible that the users need to make more than 

one request to upload an image. 

Medium load Create 2 virtual users every second for 60 seconds and do this request. 

Heavy load Same as medium load but use 4 virtual users each second over 60 seconds.  

 

Table 3-8: Scenario 3 - Refreshing content 

Name Refreshing content 

Description This scenario is used to test the refreshing of content. It will just request 

the content that is shown in the applications List View. 

Medium load Create 5 virtual users every second for 120 seconds and do this request.  

Heavy load Same as medium load but use 10 virtual users each second over 300 

seconds. 

 

Table 3-9: Scenario 4 - Sign up, like photo and sign out 

Name Sign up, like photo and sign out 

Description This scenario is used to multiple endpoints of the API at the same time. 

All users will sign up, refresh content in the list and like random photos. 

After a while the users will also sign out. 

Medium load Create 3 virtual users every second for 120 seconds. 

Heavy load Same as medium load but use 6 virtual users each second over 300 

seconds. 
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3.3.2 Phase 2: Development experience 

In this phase, the development experience is discussed. The aim of this is to 

find out how the development is different. The development environment can be 

different and it is interesting to compare how it works to run the application during 

development. For example, if it is hard to debug or to find information online. It is 

also interesting to compare development tools such as IDE. Other experiences that 

can be discussed are limitations, amount of 3rd party libraries, community and 

reliability. Since the same developer has done both the old Java application and the 

new AWS Lambda application it is interesting to compare the experience in both. 

AWS Lambda is the technology that is in focus and therefore it is also interesting to 

discuss general thoughts about the development experience.  

 

3.4  Brief summary 

This chapter introduces the design of the new application. In other words, the 

React Native application and the backend written for AWS Lambda. The chapter 

starts with some background information and common architecture of React Native 

that is important when designing the mobile application. The next section goes 

through the backend application architecture which includes some information 

about AWS ecosystem and its services.  

The next part is the design of the evaluation method which is split into two 

parts. One about the mobile application and one on the backend application. The 

first part is based on frameworks and methods introduced in related research. It is 

built by four phases where the first is meant to find out research the capabilities on 

paper. The second phase is meant to evaluate performance where the third phase 

includes the evaluation of user experience. The last phase explains on what parts 

that can be discussed in the final development experience discussion.  

The backend application evaluation method is based on two phases. The first is 

the load-testing phase which is about stress-testing to find out how well the 

application scales. It includes the scenarios that will be tested and some general 

information. The last phase is the same as for the mobile application, developer 

experience discussion but since it is two completely different applications it 

explains various parts that can be discussed during this developer experience 

discussion. 
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Chapter 4 System Implementation 

4.1 The environment of system implementation 

This chapter lists the technical and experiment condition of the 

implementation. 

 

4.1.1 Technical condition 

• Mobile application 

o React Native is used to build the application 

o Redux and Redux Saga are used for global state management 

o Ava is used for testing 

• Backend application 

o Node.js is used to build the application 

o Babel is used to enable all JavaScript ES6 features 

o AWS Lambda is used for deployment 

o AWS S3 is used as file storage 

o AWS RDS with PostgreSQL is used as database 

o Mocha and supertest are used for testing [46], [47] 

o Serverless for automatic configuration of AWS. (See section 

1.5.7.6) 

 

4.1.2 Experiment condition 

• Operating System: Ubuntu 16.04 

o React Native 0.41.2 

o Redux 3.6.0 

o Redux Saga 0.11.2 

o Node.js 6.10 

o Serverless 1.4.0 

• Samsung Galaxy s7 Edge with Android 7.0 
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4.2 Key program flow charts 

This chapter includes flow charts on the most common use-cases in the 

application. 

 

4.2.1 Mobile application 

This section lists the flow charts for the mobile application. In the figures, blue 

diamonds are actions and green rectangles are state of the application.  

 

Figure 4-1: Flow chart when opening application for the first time 
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4.2.1.1 Connecting on first start 

Figure 4-1 shows the flow when the users opens the application for the first 

time. First, they get a welcome screen with a brief introduction to the application. 

Then they have a choice of connecting with Facebook, Google, E-mail or just to 

skip the step for the moment and connect anonymously. It is always possible to 

connect the anonymous account later. All historical data will be synchronized if 

they have previously connected with the same method, for example on a different 

device. It is also possible to connect with multiple devices at the same time, 

however the synchronization is not necessarily always up to date. For example, the 

user will have to close and re-open the profile screen to see latest updates from 

another device. 

 

4.2.1.1.1 Facebook 

The connection to Facebook uses a 3rd party component [48] which makes it 

simple to connect using the Facebook API. The application opens a pop up window 

where the user can log in to Facebook and give Bobbr permission to their account.  

 

4.2.1.1.2 Google 

Connection to Google works very similar to Facebook and uses another 3rd 

party component [49]. This plugin will also open a pop up where the user can 

choose from the accounts currently logged in to the device or add a new account by 

logging in. 

 

4.2.1.1.3 E-mail 

The connection with e-mail creates an account on Bobbr’s backend and is not 

connected to any 3rd party. Since the old application only have this and the 

anonymous option they are the only methods that will be included in the evaluation.  

 

4.2.1.1.4 Anonymous 

This option actually creates a hidden account using the unique device id. This 

is important to be able to block users that abuse the API. This account also makes it 

possible to create an anonymous profile for everyone where they can see all their 

previous uploads. It shall also be possible to link this account with Facebook, 

Google or E-mail later. 
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Figure 4-2: Flow chart overview of navigation in the application 

 

4.2.1.2 Navigation overview 

Figure 4-2 shows how the navigation between the different screens in the 

application works. The user will always start at the List Screen (except for the f irst 

launch see section 4.2.1.1) and from there the user can swipe (or press the Map 

Button) to go to the Map Screen. The Navigation bar is always visible when on the 

List or Map Screen but otherwise hidden. From the navigation bar, the users can 



 Thesis for Master’s Degree at HIT and LiU 

42 

find their Profile Screen and from there also find their Setting Screen. The sign out 

button is “hidden” quite deep in the navigation flow since it is meant for the user to 

stay signed in. From the navigation bar, the user can also find the Upload Button 

which leads to the Upload Flow Chart (see section 4.2.1.3).  

The List Screen contains content based on time, location and popularity. The 

user can choose to like or comment on each item. In the future, it shall also be 

possible to report abuse, visit the uploaders profile and more from each item on the 

List View. 

The Map Screen works a bit differently and consists of Markers on the map. 

Each marker corresponds to one item or a cluster of items. The cluster can be 

expanded to choose a specific item. An item can be opened by clicking on it which 

will lead to a new page with comments and options such as “like” and in the future 

“report abuse”, “visit uploaders profile” and more. 
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Figure 4-3: Flow chart on Uploading photos 

 

 

Figure 4-4: Class diagram on Uploading photos or Text 
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4.2.1.3 Upload User Process 

The user can currently upload items in three separate ways as seen in Figure 

4-3. Video capturing will be added as a fourth method in a later version. All 

methods produce an image locally in the phone which can then be uploaded to the 

backend. First, the user reaches the Upload Screen which contains a Gallery Screen, 

a Camera Screen and an Editor Screen (as seen in Figure 4-4) which the user can 

navigate between using buttons or by swiping. The different screens are explained 

later in this section.  

When the users are done in the Screens they will get a preview on what is 

going to be uploaded to the backend. This includes information such as location, 

user information and the resulting image. The user also gets to confirm their 

location before uploading and if location settings are off, they will be directed to the 

device settings to turn location on. The last step is to upload the image to the 

backend and then redirect the user to the newly created item. There could 

potentially be an option to upload the image in the background.  

 

4.2.1.3.1 Gallery Screen 

The Gallery Screen consists of an all images from the device storage. The 

result will be the chosen image. 

 

4.2.1.3.2 Camera Screen 

The Camera Screen consists of a stream from the Camera where the user can 

snap a photo with basic settings like flash mode, front or back camera. In the future, 

this will also include recording. When the user has taken a photo, they will get the 

option to add text on it using a simple editor. The result will be an image with 

potential overlaying text. 

 

4.2.1.3.3 Editor Screen 

The Editor Screen is like the Camera Screen except the user gets to choose a 

background color instead of taking a picture. The user can add basic text and 

emoticons to the resulting image. 

 



 Thesis for Master’s Degree at HIT and LiU 

45 

4.2.2 Backend application 

This includes flow charts about the more advance cases in the API. In the 

figures, blue diamonds are options and pink rectangles are states of the flow. 

 

Figure 4-5: Flow chart on authentication 

 

Figure 4-6: Authorization flow chart 
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4.2.2.1 Authentication 

Before accessing most part of the API, the client must authenticate itself. The 

process of authentication is shown in Figure 4-5. 

The client has three options, to request, refresh or revoke access to the API. 

The authorizer is used to make sure the client is authorized before calling all 

protected routes (see Figure 4-6).  

As seen in Figure 4-5, the client can request access in three separate ways; 3rd 

party provider, internal provider with E-mail or device-ID explained later in this 

section. With internal provider means that the logic for authentication is internal in 

the backend and no external calls are necessary. The flow chart does not include 

basic data validation like empty string checking and so on. The provider validates 

the client, either by password, device-ID or 3rd party token and then checks if an 

account exists. If it does not already exist it creates a new account before sending 

access- and refresh-token to the client. If it does exist then it sends the token right 

away which gives access to the account.  

The access-token is short-lived, around 1 hour, while the refresh-token is 

long-lived and may never expire if it is not revoked by signing out. Therefore, the 

client needs to refresh the access-token if it is expired. This is done in security 

purpose so if someone would get a hold of the client’s access-token they could only 

use it for around 1 hour. Since the refresh-token does not need to be used as much it 

is less likely to be hijacked by someone. The tokens include an encrypted user-id 

and role that is used to identify and authorize the client. This also adds the 

possibility for a stateless API where no user-data is stored anywhere else then in the 

database. The encrypted data cannot be changed or decrypted without the secret key 

used when encrypting it. 

 

4.2.2.1.1 3rd Party provider 

The application uses both Facebook and Google as 3rd party providers and 

authenticate using their APIs which work very similar. The user sends in an 

authentication-token and the user-id at the provider. The data is validated asking the 

providers API if the token and user-id matches. If they do the token is saved in the 

database and can be used to fetch data from the API. The providers user-id is also 

matched with the internal user-id. 
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4.2.2.1.2 Internal provider 

The internal providers work very similar but instead of a token it takes an 

email and password or a device-id and matches that to existing users. If the user 

does not exist it will create a new one. Otherwise it will send the access- and 

refresh-token. This way the access can later be revoked if someone is abusing the 

API. 

 

Figure 4-7: Flow chart on upload process 
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4.2.2.2 Upload Process 

One drawback of using AWS Lambda is that it cannot, with exceptions, handle 

file uploads over HTTP. Hypothetically you shall be able to encode the data with 

base64 and send it as a string, but it has a limit in the maximum HTTP-request size. 

That idea can be good for files that will never exceed that limit, however you will 

still pay for the time it takes the lambda function to process the data. Since the 

clients need to be able to upload quite big image files this is not an option in this 

case. A better idea is to upload the file directly to the file storage, AWS S3. 

However, it is important that people can upload files however they want. Somehow 

the upload needs to be authorized to prevent abuse.  

Figure 4-7 shows a process that can authorize the upload while still uploading 

the file directly to S3. Client sends all information about the upload, except for the 

actual image, to the lambda function. The lambda function can verify the data and 

authorize the user and then send a temporary one-time-use access-token to S3. 

There is also possible to create events in S3 that will call lambda functions. This is 

used to create an event that fires when file is uploaded which flags the upload as 

complete in the database. The user can then see a temporary item while the lambda 

processes the image. In the future, it is possible to add a lambda process that 

automatically copies the image into the most common sizes which for example can 

reduce the data usage for mobile users among other benefits.  
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4.3 Key Interfaces of the software system 

This chapter includes the most important interfaces of the application. 

 

4.3.1 Mobile application 

This section includes the most important interfaces of the mobile application.  

 

4.3.1.1 Graphical User Interface (GUI) 

The GUI consists of Containers/Screens and Components. Each Container can 

consist of other containers and components while components only can use other 

components. This section introduces all containers and components used. Figure 4-9 

shows a hierarchy of how the containers and components consist of each other. The 

most important screens can also be found in the following screenshots.  

 

 

Figure 4-8: First startup page. Left: React Native, Right: Native Android 
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Figure 4-9: Hierarchy diagram of containers and components. Containers are yellow while components are blue.
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Figure 4-10: Screenshot of the ListScreen. Left: React Native, Right: Native Android 
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Figure 4-11: ProfileScreen, the color on the background is randomized for each user. 

Left: React Native, Right: Native Android 

 

 

Figure 4-12: CameraScreen. Left: React Native, Right: Native Android 
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4.3.1.2 API Interface 

The API is called through Redux Sagas that updates the global state of the 

application. This section introduces the Sagas. 

 

• UserSaga handles all user information and stores authorization tokens 

and provider information like avatar, real name and so on. 

• ListSaga handles all content information on the List Screen. 

• MapSaga handles all markers and information shown on the Map 

Screen. 

• ContentSaga handles all information regarding a specific item. 

• StartupSaga handles the process during startup of the application. For 

example, refreshing access-token and user data. This is the only saga 

that can alter the full global state. 
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4.3.2 Backend application 

This section includes the most important interfaces of the backend application.  

 

4.3.2.1 Routes 

In this section, all HTTP-routes are described. There are two types of requests, 

POST and GET. GET-requests will only fetch information and not change anything 

in the database while POST-requests will create new entries in the database. 

 

4.3.2.1.1 POST /auth/connect 

This route is used to generate access- and refresh-token. It takes the following 

three arguments 

 

• {provider} The provider method. 

o facebook/google/email/anonymous 

• {key} The provider key 

o User-ID for 3rd party provider 

o E-mail or Device-ID for internal provider 

• {data} The provider data 

o Response from 3rd party API when authenticated application. 

Shall at least include provider token and user-id. 

o Password for e-mail registration 

o Nothing for anonymous registration 

 

4.3.2.1.2 POST /auth/refresh 

This route takes refresh token as argument and responds with a new access 

token. 

 

4.3.2.1.3 GET /user/me 

This route does not need any argument, except access-token, and returns the 

authorized users profile information. 
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4.3.2.1.4 GET /user/{uuid} 

UUID stands for Universally unique identifier and is used as user id in the 

backend. Each user has their own unique ID which and this route uses that to fetch 

profile information. 

 

4.3.2.1.5 GET /item/list/hot 

Takes location and returns hot items nearby. Hot items are sorted based on 

distance, time and popularity (likes).  

 

4.3.2.1.6 POST /item/prepare 

Takes location and returns S3 one-time-access token for uploading of file and 

an item-id for the upload. This is called before the user will upload a new item.  

 

4.3.2.1.7 POST /item/{itemid} 

Fetch all information when given an itemid. Each upload gets a unique itemid. 

 

4.3.2.1.8 GET /item/{itemid}/comments 

Fetch all comments on a specific item. 

 

4.3.2.1.9 POST /item/{itemid}/comment 

Adds a new comment to the item. 

 

4.3.2.2 Events 

This section introduces all events configured in AWS Lambda. 

 

4.3.2.2.1 S3 – File upload 

Will be called when a file is finished uploading. This event will trigger a 

lambda function that will finalize the upload and publish it.  

 

4.4 Brief summary 

This chapter starts with listing the most important libraries and versions used 

in this project. It also defines the experiment condition and which phone that is used 

during testing. 
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The next section includes the most important flow charts of the mobile 

application to get an idea on how the application is implemented. Further down the 

flow charts for the backend is also introduced and explained.  

In the next section, you can read about the key interfaces of the software 

system. For the mobile application, this includes the graphical user interface and a 

class/view hierarchy diagram. For the backend application, all routes in the API is 

listed and documented in this section. 
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Chapter 5 Evaluation 

5.1 Mobile application Evaluation 

This chapter consists of the results from the evaluation of the mobile 

application. 

 

5.1.1 Phase 1: CPDT capabilities 

In this section, the CPDT capabilities are listed. 

 

5.1.1.1 CPDT basic elements 

React Native right now supports iOS and Android. However, the recently 

released ReactXP from Microsoft adds support for Windows and Web as mentioned 

before. The fact that Microsoft also supports React Native to some extent further 

ensure that it is here to stay and not to be abandoned by the authors since it now has 

at least two big companies, in Facebook and Microsoft, which support it.  

React Native uses the BSD License which means developers are free to modify 

and release versions of the product, even for commercial use. The only limitation is 

that Facebook does not give any warranty or have any liability to the use of the 

product. React Native is open-source and it does not cost anything to use it. This is 

not much different from native Android which is also open source. [50] 

One benefit of React Native is if you do need to write native code you can. For 

example, if performance is not enough or there is a distinctive feature that is not 

available in JavaScript. This way there is nothing that cannot be done in an 

application written in React Native that can be done in native Android. However, 

the benefit of writing code that just works on both platforms disappears for that part 

of the application and you need to write, test and maintain code on all supported 

platforms. However, this is still better than having to write the full application for 

all supported platforms. 
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5.1.1.2 Development environment 

The environment is quite different between React Native and native Android. 

 

Table 5-1: Differences in development environment between React Native and 

Android 

Item React Native Native Android 

Official IDE Nuclide Android Studio 

Package manager NPM Gradle 

Debugging Chrome development tools Android Monitor 

 

The following sections will briefly discuss each item listed in Table 5-1. 

 

5.1.1.2.1  Official IDE  

Android Studio is built by Jetbrains and is a quite powerful IDE. Nuclide 

however is built on-top of Atom which is more of a text editor with plugins then a 

full IDE. However, with the plugins it can be used as a full IDE and this is what 

Nuclide does. Of course, the developer can always choose to use any other IDE that 

support React Native, for example Intellij IDEA or Visual Studio Code. With the 

default configuration, however it seems like Android Studio is a more powerful tool 

at the moment. It also has more built in support in the IDE instead of using the 

terminal and external tools, like chrome development tool. 

 

5.1.1.2.2 Package manager  

This is more complex than just saying React Native uses NPM and native 

Android using Gradle. Since React Native creates an ordinary Android application 

as base it also uses Gradle. However, it is often automatically included by the 

packages installed through NPM when needed. NPM has the benefit of including 

many plain JavaScript libraries written for web or Node.js which can be used in 

React Native. However, this is not only a benefit, it could cause potential problems 

since not all libraries are not well tested in a mobile application.  

 

5.1.1.2.3 Debugging  

Both tools have similar features. Chrome development tool is good for people 

that are used to web-development, since it is widely used in that area. 



 Thesis for Master’s Degree at HIT and LiU 

59 

 

5.1.1.3 Device access, Sensors & Geolocation 

React Native lack support for many cases with device access and hardware 

sensors without writing native code. Luckily enough there exists many libraries that 

have implemented the support for both Android and iOS. Some of the libraries are 

written by Facebook themselves but most are written by 3rd parties. Support for 

geolocation however is built in from the start.  

Animations can be hardware accelerated in some cases but there are limitations. 

For example, there is no way to accelerate transitions between screens at the 

moment. So, for satisfactory performance you will need to optimize the code to load 

most of the content after the transition. [51] 

 

5.1.1.4 Notifications 

There is only limited access to notifications in React Native without extra 

libraries. However there exists a lot of widely used libraries to choose from.  

 

5.1.2 Phase 2: Performance metrics 

All performance metrics is measured using Trepn Profiler. Android device 

monitor was also used while testing to validate the metrics. 

The test cases 1-4 has all one parameter that is measured in time. Figure 5-1 

shows these times and you can see that the native application is faster in all but one 

case, when uploading photos. This has to do with the camera implementation where 

the native application must convert the image to another format before uploading it. 

This takes up most of the time during the photo upload. 

Figure 5-2, Figure 5-3, Figure 5-4 show CPU, memory and GPU-usage during 

the test cases 1-4. “Old” stands for the old native android implementation and 

“react” stands for the new React Native implementation . The results of all test cases 

will be described briefly in this section and analyzed further in the discussion.  
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Figure 5-1: Time values during all test cases 1-4. Lower is better. 

 

 

Figure 5-2: CPU usage during test case 1. Lower is better. 
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Figure 5-3: Memory usage during test case 1. Lower is better. 

 

Figure 5-4: GPU usage during test case 1. Lower is better. 

 

Test case 1 starts with opening the camera and the first part (between 9-60 on 

X-axis) in the graphs (see Figure 5-2, Figure 5-3 and Figure 5-4) is during the 

transition to the camera. It shows clearly that the animation takes more resources in 
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the React Native application then in the native application. The actual capturing of 

the photo is visible in the second part (between 60-180) and shows that it takes 

more CPU and GPU in native Android while React Native uses more memory. The 

part after 180 on the x-axis happens after the test case ends. 

 

Figure 5-5: CPU usage during test case 2. Lower is better. 

 

Figure 5-6: Memory usage during test case 2. Lower is better. 
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Figure 5-7: GPU usage during test case 2. Lower is better. 

 

Test case 2 is shown in Figure 5-6, Figure 5-7 and Figure 5-8. What’s 

interesting here is that native Android clearly uses more CPU and GPU then React 

Native. In the React Native implementation you can see a spike in memory usage 

around 105 on the X-axis. This is exactly when the image starts to upload and the 

reason is that React Native must copy the image from storage to memory during the 

upload.  
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Figure 5-8: CPU usage during test case 3. Lower is better. 

 

 

Figure 5-9: Memory usage during test case 3. Lower is better. 
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Figure 5-10: GPU usage during test case 3. Lower is better. 

 

Test case 3 is shown in Figure 5-8, Figure 5-9 and Figure 5-10. In this test case, 

the user refreshes the list which fetches latest information from the backend and 

re-renders the list. React Native nor native Android need a lot of resources to do this, 

however React Native needs more resources in CPU and GPU for this.  
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Figure 5-11: CPU usage during test case 4. Lower is better. 

 

 

Figure 5-12: Memory usage during test case 4. Lower is better. 
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Figure 5-13: GPU usage during test case 4. Lower is better. 

 

Test case 4 is shown in Figure 5-11, Figure 5-12 and Figure 5-13. In this test 

case, the user writes email and password and then logs in. First, this triggers a 

transition to the List View and therefore a refresh of the empty List View which 

downloads and renders items. It is quite a lot of data and animations to process at 

the same time. None of the applications have any trouble with this but it is worth 

noting that React Native needs more resources, especially when it starts rendering 

the list at 400 on the X-axis.  

 

Table 5-2: Test case 5: Static data directly after the first start of the application.  

Parameter Native Android React Native 

Application size [MB] 42.2 30.8 

Memory usage at first start [MB] 29.8 32.7 

 

In test case 5 (see Table 5-2) the native Android application takes more storage 

to install while React Native uses slightly more memory at first start. 
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5.1.3 Phase 3: User experience evaluation 

This section summarizes the results from the user experience evaluation.  

Table 5-3: Table of significant UEQ results. 

Parameter Significant / Not significant 

Attractiveness Significant Difference 

Perspicuity Significant Difference 

Efficiency Significant Difference 

Dependability No Significant Difference 

Stimulation No Significant Difference 

Novelty Significant Difference 

 

 

Figure 5-14: UEQ results. Native Android is blue and React Native is orange.  

 

Table 5-3 shows that the React Native-version is significantly better in all 

areas except stimulation and dependability. More detailed results can be found in 

Figure 5-14.  

Table 5-4: Benchmark compared to UEQ-scale 

Scale Native Android React Native 

Attractiveness Above average Excellent 

Perspicuity Above Average Good 

Efficiency Above Average Good 

Dependability Below Average Above Average 

Stimulation Above Average Good 

Novelty Excellent Excellent 
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The results are also compared to the UEQ-scale (see Table 5-4) which shows 

that React Native has better scores in all scales of the benchmarks compared to the 

standard values in UEQ.  

5.1.4 Phase 4: Development experience discussion 

After using React Native for some time we would say that one of the biggest 

benefits is the development environment, especially during prototyping. Changes in 

the code are being reflected in the application in real time and it is working great. 

However it has a limitation and for some parts of the code you either must reload 

the package (which takes a few seconds) or in exceptional cases recompile the 

application (which takes about one minute). Android Studio which is the default 

IDE for native Android development also has this feature (called Instant Run). 

However, in our experience the React Native version is faster, more reliable and 

more flexible. Instant run tended to need a recompilation a lot more often than 

React Native in this case. 

Some of the benefits that React Native has over Android comes from our 

experience with web development. The React Native environment is very similar to 

web development and even the debugging is done by using Chrome development 

tools which we often used during web development too. In our opinion, the 

development is very straight forward if you have experience with web development 

before. 

Android have a head start in 3rd party libraries since it has been on the market 

for such long time now. However, since React Native is built above JavaScript and 

the package manager NPM it is not far behind. In our experience, some libraries in 

React Native lack in reliability and sometimes in consistency between Android and 

iOS. 
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5.2 Backend application Evaluation 

This chapter consists of the results from the evaluation of the backend 

application. 

5.2.1 Phase 1: Load-testing results 

In this section, the results from the stress tests of the backend are introduced. 

The tests run multiple times with similar results. There will also be a brief 

interpretation to make it easier to understand the results. 

 Overall interpretations on all scenarios shows that the old backend is quite a 

bit faster under easy and medium load. However, both backends has acceptable 

response rates under those loads. During heavy load, this change and both backends 

has trouble keeping up with the requests. However, the old Java-backend has a lot 

bigger problem and sometimes will not even finish the requests. Neither of the 

backends has good enough performance under heavy loads for all scenarios. In  

Figure 5-15, Figure 5-16, Figure 5-17 and Figure 5-18 you can see that AWS 

lambda is, at least, a bit faster in all tested scenarios. 

 

Table 5-5: Scenario 1: authenticate and fetch list with items nearby (see section 

3.3.1). 

Test Min [ms] Max [ms] Median [ms] P95* [ms] P99** [ms] 

Java Easy 690 690 690 -*** -*** 

AWS Easy 1114 1114 1114 -*** -*** 

Java Medium 449 629 518 565 592 

AWS Medium 821 2023 937 1136 1310 

Java Heavy**** 841 154861 56692 93169 120867 

AWS Heavy 208 33073 19232 28110 30416 

* 95% of the request has a lower response time than this. 

** 99% of the request has a lower response time than this. 

*** Not enough requests. 

**** 240 out of 2400 requests timed out and did not return any results 
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Figure 5-15: Scenario 1 under heavy load 

 

Scenario 1 (see Table 5-5) shows that the Java-backend cannot handle the 

heavy load and 10% of the requests fails and the connection times out. AWS is a lot 

faster, even though it has a long way to go to acceptable response rates, but at least 

it does not time out. On easy and medium load, you can see there is some type of 

overhead on AWS since the Java backend only has half of the response times. 

 

Table 5-6: Scenario 2: upload an image. (See section 3.3.1) 

Test Min [ms] Max [ms] Median [ms] P95* [ms] P99** [ms] 

Java Easy 1561 1561 1561 -*** -*** 

AWS Easy 677 677 677 -*** -*** 

Java Medium 1158 2155 1329 1593 1820 

AWS Medium 281 623 356 500 586 

Java Heavy**** 1182 39217 10130 34199 37051 

AWS Heavy 313 31193 10841 24234 29123 

* 95% of the request has a lower response time than this. 

** 99% of the request has a lower response time than this. 

*** Not enough requests. 

**** 2 out of 240 requests timed out and did not return any results  
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Figure 5-16 : Scenario 2 under heavy load 

 

Scenario 2 (see Table 5-6) is almost backwards then the previous scenario 

where the Java-backend performs worse under easy and medium load while they are 

quite even, except for the 2 timeouts, under heavy load. The biggest bottleneck in 

this scenario is the actual file upload. The new AWS-backend first runs a lambda 

function which creates the database entry and then uploads the file directly to S3. 

The results indicate that S3 is better at handling traffic then the lambda-functions. 
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Table 5-7: Scenario 3: Refresh authentication token. (See section 3.3.1) 

Test Min [ms] Max [ms] Median [ms] P95* [ms] P99** [ms] 

Java Easy 408 408 408 -*** -*** 

AWS Easy 1395 1395 1395 -*** -*** 

Java Medium 312 449 346 398 415 

AWS Medium 759 1874 870 1040 1219 

Java Heavy 737 118827 55049 106792 111838 

AWS Heavy 189 74712 39456 69489 72134 

* 95% of the request has a lower response time than this. 

** 99% of the request has a lower response time than this. 

*** Not enough requests. 

 

 

Figure 5-17: Scenario 3 under heavy load 

 

Scenario 3 (see Table 5-7) is very similar to the first scenario which is 

expected since they are also quite similar in complexity. 
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Table 5-8: Scenario 4: Login and fetch list, then like and comment on the first item in 

the list. (See section 3.3.1) 

Test Min [ms] Max [ms] Median [ms] P95* [ms] P99** [ms] 

Java Easy 607 607 607 -*** -*** 

AWS Easy 1805 1805 1805 -*** -*** 

Java Medium 524 971 714 890 936 

AWS Medium 838 1869 1046 1279 1471 

Java Heavy 891 72142 36491 53601 57325 

AWS Heavy 395 6174 762 1115 5085 

* 95% of the request has a lower response time than this. 

** 99% of the request has a lower response time than this. 

*** Not enough requests. 

 

Figure 5-18: Scenario 4 under heavy load 

 

Scenario 4 (see Table 5-8) is the most complex scenario and therefore the 

heavy load is a bit “easier”. This really shows the strength in AWS Lambda where it 

has no problems handling the heavy load while the Java-backend still have some 

troubles. This is the only scenario where even the heavy load has acceptable 

performance in AWS Lambda. 95% of the requests is below 1.12 seconds is 

acceptable and all requests are below 6.2 seconds which is quite high but also 

acceptable under this heavy load. 
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5.2.2 Phase 2: Development experience 

At the start Serverless was a convenient tool to get started with AWS Lambda 

development. You just had to write ordinary Node.js code and configure the 

HTTP-routes in the configuration file (serverless.yml). At first it was as easy as it 

sounds, you just bound a HTTP-route with a JavaScript-function and run the 

deployment command and you had your first basic API up and running. See Code 

example 5-1, for details on the first basic test API. We quickly added a plugin called 

serverless-offline which emulated the AWS Lambda environment on your local 

computer and changes to the code get recognized automatically which made 

debugging a lot easier than having to deploy, which could take a few seconds to 

minutes, every time. When deployed it was also harder to look at logs in real-time 

so the serverless-offline plugin is almost a requirement for development. 

 

Code example 5-1: A Node.js handler for running as a AWS Lambda function 

// handler.js 

module.exports = function (event, context) { 

    return context.succeed({ 

        some: "JSON-data" 

    }); 

} 

 

Code example 5-2: Example serverless configuration 

// serverless.yml 

service: bobbr 

provider: 

  name: aws 

  runtime: nodejs6.10 

functions: 

  authorizer: 

    handler: handler.AuthorizerHandler 

  testroute: 

    handler: handler 

    timeout: 15 

    events: 
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      - http: 

          path: test 

          method: get 

          integration: lambda 

 

Code example 5-3: Example deploy command 

// Result of deployment command 

// 'serverless deploy --stage staging --region eu-central-1' 

Service Information 

service: bobbr 

stage: staging 

region: eu-central-1 

api keys: 

  None 

endpoints: 

  GET - https://XXKEYXX.execute-api.amazonaws.com/staging/test 

functions: 

  testroute: bobbr-staging-testroute 

 

The first problem came up when trying to add database support. We choose to 

start using a library for Postgres-databases in Node.js called 'pg' (later replaced it 

with sequalize). At first a simple SELECT was added to the code above, just to see 

if it worked. Locally it worked perfectly. However, when deployed it did not work. 

It could not use the library. This was the first non-standard library that was tested 

and somehow it tried to find it through the local path 

(/home/jonas/bobbr-serverless/node_modules/pg), which would not work in AWS 

Lambda, instead of a relative path (./node_modules/pg) like it normally would. The 

problem was solved by starting to use webpack which bundles all files to single 

JavaScript-file with all dependencies. It also added support for compiling the 

JavaScript with babel for using the latest ES6 features even though the 

node.js-version in AWS Lambda did not support it. This was basically the only big 

problem we encountered until the last phase in the development. 

The problem started when implementing authentication through Google's API. 

Most of the authentication flow for Google is handled in the client, however, the 
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backend need to validate the data sent so users can not create fake user data. It takes 

a Google API token and the users Google ID and then basically asks Google if the 

token and ID matches the same user. The code worked perfectly locally however the 

connection to Google timed out when deployed. The problem was that outbound 

connections as blocked by the virtual network (VPC) that held the 

Lambda-functions and the database. There were two options for solving this. Either 

you could disable the VPC so nothing would block the outbound connections, but 

this would also mean that the Lambda-functions could not reach the RDS-database 

locally which would add a lot of latency to the database. That was not really an 

option since that would affect the performance badly on all functions in the 

application. The other option was to create a NAT-gateway which handles 

port-forwarding and could be used to allow outbound connections. This was quite 

advanced but after lots of trial and error with the help of a guide [52] the problem 

was solved with one big disadvantage, AWS was no longer free during 

development.  

AWS has a convenient free tier program that allows a small database, some 

(more than enough for this use-case) requests to Lambda-functions and some free 

usage of other services. This is perfect during development since you can use the 

services for free and start paying when you start to get users. However, the 

NAT-gateway does not have a free tier. The monthly rate went from $0 to around 

$40 because our function needed both local connection to the database and 

outbound connections to Google's API.  

The last problem had to do with connection pooling to the database. The 

common practice with databases is to share a few connections between the 

application and database and to queue the communication through those 

connections. This is used since each connection will create some overhead and too 

many parallel connections can slow down the database. At first, we thought this 

worked perfectly in AWS Lambda as well until we started with the stress-testing. 

The connections to the database was limited and would run out on the heavies t load. 

This was because AWS Lambda would create multiple parallel environments when 

running the applications which would create multiple connections pools. We were 

not able to solve this completely but it worked better when setting maximum 

connections in the pool to 1 and limiting the unused pool connections to be open for 
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more than 1 ms which basically removes the advantages with using a connection 

pool. 

Apart from these problems, where most is regarding to the database and 

internal structure of AWS, it has been surprisingly easy to get started with AWS 

Lambda thanks to the Serverless framework. Sometimes there have been slight 

differences between the local and deployed environment but that is a frequent 

problem with ordinary backends too. A small disadvantage however is that when a 

Lambda-function is not used for a while, AWS will kill the environment and it must 

be restarted when it gets a new request which takes a few seconds. This will not be a 

problem when the application is released but is still worth mentioning.  

We have been using the same development tools as when we develop a 

standard Node.js server and the only difference have been another command for 

running and deploying the code. Most libraries that work with Node.js version 6.10 

also works in AWS Lambda. There is some exception where the plugins need some 

native libraries that does not exist in the AWS Lambda environment. Another 

difference is that all configuration takes place in the AWS Console which is a 

website. It is a bit more limited but supports all options you typically need in a web 

service like this, there may be some edge cases that is not possible. However, some 

settings can be hard to do in this environment then on a standard Linux-based 

server. 

 

5.3 Brief summary 

This chapter includes the results and explanations of the results from the 

evaluations. It starts with going through phase by phase in the mobile application. 

Phase 1 lists the capabilities and compares them to native Android where phase 2 

consists of the performance results and descriptions on the data. Phase 3 lists the 

results from the user experience evaluation and the last phase consists of the 

development experience discussion.  

The next section consists of the evaluation results for the backend application 

which starts with the load-testing results and ends with the development experience 

discussion in the second phase. 
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Chapter 6 Discussion 

6.1 React Native 

In this section, the method and result of the first question and its sub-questions 

is discussed. 

6.1.1 Result 

Most of the results in the performance evaluation are expected and shows that 

React Native needs more resources than a native Android application. There are 

however exceptions where the Android implementation uses more resources. 

Especially the use of the camera and upload of images where the implementation in 

React Native is a clear winner. However, this can be a problem specific for this 

native Android application and can probably be fixed with a new implementation. 

Overall the differences in performance is quite small and even if native Android 

shows better results they are not too bad for React Native. We believe that the 

performance results are quite impressive for code that works on multiple platforms.  

Another aspect is animations where it is obvious that React Native uses more 

resources than native Android. However, in our opinion it is a lot easier to create 

custom animations in React Native than in Android. There is also room for a lot of 

optimizations in this area where some animations can be run on the native side to 

improve the performance. But for the easiest to use, standard animations, native 

Android performance much better. 

A lot of decisions throughout the development has been made with the 

company in mind. We needed a working product, for both Android and iOS, fast 

and that was more important for us than optimizations and performance. React 

Native really helped in that area since it was really fast to get a prototype without 

backend working which we could use to further develop our application idea. It was 

then easy to add the backend when that part was finished. This is a big benefit for 

React Native which, in our opinion, is much easier and faster to create working 

prototypes. It was a huge benefit when the changes were shown live in your phone 

or on the emulator. Native Android has similar functionality in Instant run but it did 

not work nearly as fast or good and in some cases produced unreliable results.  
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For other aspects of the development environment we would say both native 

Android and React Native draws equally. We decided to use Jetbrains Intellij IDEA 

instead of Nuclide for React Native development which makes it very similar  to 

Android Studio since both are based on the same platform. For us however React 

Native wins this aspect since it is much like web development and it is in that area 

we have the most experience and resources. 

This leads us to the user experience evaluation results, which does not surprise 

us. Since we have more experience in web development, and that React Native work 

in a comparable manner, it made it possible to create a better application. React 

Native has some drawbacks as we mentioned before, like performance in animations. 

However, we could work around them when we did not have to create an exact 

replica of the native version. This way we made it possible to create an application 

which according to the UEQ results, is better in all areas and significantly better in 

all but one area.  

 

6.1.2 Performance evaluation method 

The method for performance testing can be improved in some areas. First, we 

had trouble to use Android Device Monitor and Systrace to log performance metrics. 

We tried on two phones and on two computers but every time we would get an error 

message that the file could not be saved. Therefore, we chose to use Trepn Profiler 

instead. The limitation in this is that we were not able to track frames per second 

which would have been interesting to analyze during animations. The impression 

was that it was approximately the same amount of frame drops on both applications. 

Even though it would have been interesting, we decided that it was enough to 

measure CPU and GPU load instead of FPS in this project. 

It was also hard to compare two applications which work a bit different since 

the metrics will not line up perfectly. We attempted to fix this by moving the 

metrics to line up the processes. This would of course be a lot easier if the 

applications work exactly the same. However, this is not possible when using two 

different frameworks and especially not when we did not have a requirement to 

create an exact replica of the application. Our goals was to create a better 

application in React Native which we could not have done if we tried to make it 
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exactly the same. One good example is the camera where the React Native 

implementation often has better performance than the native Android version. That 

is because that we could not find a good library for native Android so it had to be 

implemented from scratch while React Native has a widely used library which is 

already tested and optimized by the community. However, that library cannot work 

exactly as the native Android implementation and therefore we would have had to 

implement that from scratch if we wanted the exact same functionality.  

 

6.1.3 User experience evaluation method 

The descision to use UEQ as the evaluation method came from the literature 

study in the beginning. After reading about different methods and reading other 

research where UEQ was used we thought that it was a good fit for comparing two 

versions of the same applications. We did not have any specific target group for the 

evaluation but most of the testers were used to smartphones and social media 

applications.  

One risk when doing a questionnaire is that users answer extra positively to 

make the creator happy. Therefore, we choose testers that do not know who the 

creator is and made them answer completely anonymous to minimize that risk.  

The results of the user experience method can also be influenced by some 

major differences between the applications. The React Native-version consists of 

less features, but since we could learn from the native Android application, the 

features that are implmeneted are more polished and has more thought behind the 

development decisions. The combination of learning from old mistakes and the 

ability to create fast prototypes made it possible for the implemented features to be 

better and more polished in React Native. In other words, the React Native-version 

may feel less like a prototype compared to the native Android-version. This is also a 

problem due to not creating an exact replica. The results of the user experience 

evaluation might have been different if we had started developing the React 

Native-version and later developed a native Android.  
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6.2 AWS Lambda 

In this section, the method and results of the second research question is 

discussed. 

 

6.2.1 Result 

Some parts of the performance result are expected while other parts are 

unexpected. Overall, we expected better performance in AWS Lambda. It is slightly 

faster during heavy load, however there is some type of overhead which makes the 

easier loads quite slow compared to the Java-version. There are some sources of 

error that can cause this. First, the backends are hosted in separate locations and by 

different providers. Both are hosted in Germany however AWS Lambda is hosted 

by Amazon in Frankfurt and the Java-backend is hosted by DigitalOcean in 

Amsterdam. The geographical distance is a bit different however that should not be 

the full reason for the different results. The most probable reasons are that Amazon 

Lambda gives exactly as much power to the lambda function as needed while the 

server hosting the Java-version has some extra power under easy loads and therefore 

can work faster. This is also validated by Scenario 4 (see Table 5-8) where AWS 

Lambda performance very similar under all types of loads while the Java-versions 

becomes slower and slower depending on load. 

We did not expect that the AWS-version were going to become this slow 

during heavy load. We expected more from the auto-scaling of the Lambda 

functions. However, we cannot blame it all on AWS Lambda. Our use-cases 

includes a database, file storage and REST-API which is not supported by Lambda 

itself. We did need to include PostgreSQL in RDS, S3 as file storage and 

API-gateway as a bridge between the Lambda-function and the REST-API. The 

limit could be in any of those and does not necessarily have to do anything with the 

Lambda itself. There is also some proof that the problem lies somewhere else since 

there is a timeout of 15 seconds on every lambda function and it never reaches that 

even though some requests takes up to 75 seconds, far beyond the timeout. The 

timeout only includes processing time (which also includes database query) while 

the measured time includes the time for API-gateway to receive and translate the 

request then translate the response and for the client to download the produced data.  
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For this case, however we were not interested in only the AWS Lambda power 

but the whole environment with RDS, S3, API-Gateway and all other services used 

in AWS. It is quite different to work in that environment when you are used to a 

Linux based server. This leads us to the development experience. We expected that 

there would be some more differences in the actual code between a standard Node.js 

application and an application for AWS Lambda. However, the biggest difference is 

that you must compile the code to be able to use the latest JavaScript features since 

AWS Lambda does not support the latest Node.js. However, there is a lot of 

differences in the system environment around the application which took a while to 

get used to.  

In a typical Linux system, including the system that hosts the Java-backend, 

there is many ways to solve a problem. In the AWS environment, you are more 

limited in the configuration. While most configuration is possible, there can 

sometimes be quite hard if it does not fit in any default configuration provided by 

Amazon. For example, the Internet and local database access on the 

Lambda-function earlier mentioned. It was really hard to solve that problem and to 

find documentation about it. At last we found a guide, produced by a 3rd party, 

which helped us solve the problem. Even though there are some configuration 

differences and a lot to learn inside the AWS environment we did not expect the 

experience to be this similar between a standard Node.js server and AWS Lambda. 

We had some technical difficulties but most of them had nothing to do with AWS 

Lambda itself but was more general to Node.js. 

 

6.2.2 Evaluation method 

It was difficult to find earlier research on AWS Lambda and to find good 

research methods for the evaluation. Since this is not the main evaluation in the 

thesis it was decided to use previous knowledge about performance testing together 

with ideas from the React Native evaluation and simply compare the results. A 

discussion about the development experience was also added to make it more 

elaborate than just comparing performance metrics. Since resources were limited 

the evaluation has left out some major areas for further research such as pricing and 

a more elaborate investigation of AWS Lambda itself and not the whole AWS 

ecosystem. The application behind the evaluation is based on what we needed for 
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this mobile application and not what was needed to do the best evaluation of AWS 

Lambda. If we would have redone the AWS Lambda evaluation we would create an 

application that better fit the use-case of AWS Lambda with more computation and 

less database and other services to really research the power in AWS Lambda. 

However, in this project we wanted to focus on how well it performs for our 

specific mobile application. 

Another aspect that can be improved is the environment for the performance 

testing. It was done using only one computer. Therefore, one source of error can be 

that the network card or the home router is not fast enough to handle all requests at 

the same time. Unfortunately, we did not have access to any other resources in this 

case. Another issue is that the AWS ecosystem maybe could have been more 

researched to get a better understanding of the full system and use that knowledge 

for better testing. 

However, for the use case of this project the evaluation is elaborate enough to 

decide if AWS Lambda is a suitable alternative.
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Chapter 7 Conclusion 

This chapter summarizes the result and discussion and answers the research 

questions. The conclusion is divided between research question one (and its 

sub-questions) about React Native and the research question two about AWS 

Lambda. 

7.1 React Native 

In this section, we start with the sub-questions and end with the main questions 

about React Native. 

Sub-question 1 

“How difficult is it to create a good user experience compared to native Android?”  

In our case, it was easier to create a good user experience in React Native then 

native Android due to a combination of reasons. First, the similarities between 

React Native and web development made it possible to get started with development 

fast. Another reason was that because it was easier to prototype features in React 

Native we could test different implementations and designs faster then in native 

Android and choose the best one.  

 

Sub-question 2 

“How big are the performance difference between React Native compared to native 

Android?” 

The performance is, in our case, better in native Android, but the differences 

are small enough to not affect the user experience of the application. The biggest 

drawback in React Native is performance in animations. But this could in our case 

be optimized and did not affect user experience. Hopefully this also gets better in 

later versions of React Native since it is still quite new. 

 

Sub-question 3 

“How does the limitations, if any, in React Native affect the end application?”  

In this case the limitations in React Native has not affected the end application, 

at least not for the end users. The only limit we have encountered is that sometimes 

some functionality is missing in React Native, like the camera. In these cases, we 
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had to use 3rd party libraries since we want support for both Android and iOS and 

we do not have the expertise to create the libraries, for both platforms, ourselves. 

There is however, always possible to combine native code with React Native which 

removes all limitations, if you have experience with both Android- and 

iOS-development. In our case, where we rely on 3rd party libraries, there might be 

limitations that affect the end application since it can be harder to modify a library 

than writing it for your need directly. If you have experience with both Android and 

iOS, the only limitation is that you still need to write some code for both platforms.  

 

Sub-question 4 

“What benefits does React Native have, compared to native development, in a 

Startup?” 

The main benefit for the Startup has been the fast prototyping in React Native 

compared to native Android. This may have to do with our experience with web 

development. It made it possible to show and discuss and modify features before 

making the finishing touch and creating the backend. In the end, this led to a better 

application and is, in our opinion, one of the main reasons that the React 

Native-version has a better user experience. 

 

Main Question 

“How difficult is it to use React native to develop a social media mobile 

application, like Bobbr, in a Startup?” 

Our conclusion is that it in our case has been easier to create the application in 

React Native then in native Android, especially since it works on both iOS and 

Android with only small modifications. The biggest benefit of React Native is the 

speed of development where it in our case has been a lot faster to develop new 

features which is important in a startup where you want to make a good impression 

on potential partners and investors. With React Native we quickly got a working 

prototype for both Android and iOS which we can and will use when we explain our 

idea for future partners. 

React Native has shown to be a really interesting tool for cross-plattform 

development. Similar evaluations, as mentioned before, creates an expact replica 

and therefore limits the solutions. This thesis contributes with another angle, where 

the applications features are replicated, but they do not have to look or work exactly 
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the same. This opens for more solutions where you can choose solutions that React 

Native takes advantage of. The conclusion of this is that it made it harder to 

compare the evaluation results but made it possible to use sulotions in React Native 

that are better or on par with native Android, instead of solutions that does not fit in 

the React Native architecture and therefore lack in performance.  

7.2 AWS Lambda 

Overall AWS Lambda does not exceed our expectations. We got a bit carried 

away by the promise auto-scaling and forgot about all other services that are needed. 

AWS Lambda seems good for doing complex computations but that is not enough in 

a mobile application API which is quite heavy for the database. In AWS, the 

database runs as a RDS service which basically acts as a pre-configured virtual 

server. This means that even though the Lambda-functions themselves scales 

automatically the database does not. You need to choose how many virtual CPUs 

you need and how much RAM the database can use. Of course, it is easy to change 

this if needed, but not easier than changing the same values in a standard virtual 

server like on DigitalOcean. Horizontal scaling with multiple database instances 

might be easier than the DigitalOcean alternative, however we did not try that in 

this project.  

 

“How difficult is it to use AWS Lambda to create a scalable backend 

application?” 

 

The answer to the research question is that it depends. AWS Lambda is not for 

every project. If the project has a massive amount of traffic and rely heavily on a 

database or other services outside the AWS Lambda it can be at least as difficult to 

scale the project as it would with a Linux-based server where you will be a lot more 

flexible in how to scale. However, for a small project which mostly do computations 

and has a simple or no database at all it is very easy if the project does not rely on a 

library that is not supported by in AWS Lambda. Lastly it also depends on previous 

knowledge in the team. Maybe there is someone that is good at AWS and knows 

every setting there is to know, then it can be a promising idea to go with the AWS 

ecosystem which does not necessarily mean AWS Lambda, a viable alternative is 

EC2 service which is virtual servers that you can configure yourself at the cost of 

not getting auto-scaling like AWS Lambda. There is also the other way around, if 

there is someone in the team that is an expert at scaling applications in a 

Linux-environment then that is probably a better idea. It all comes down to the use 

case. In this project, it probably will not matter. If the project is successful and we 
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get lot of traffic, then we probably have resources for scaling the application. 

7.3 Future work 

This section introduces some areas which could be further researched in the 

future. 

7.3.1 React Native 

We have two interesting aspects that we think is worth looking further research. 

First, it is the animations where it would be interesting to evaluate the performance 

in a small well optimized application that consists of animations seen in any 

application which is known for good user experience with a lot of animations. This 

way you could really find out how well animations in React Native can perform in 

relation to native Android. Another limitation in our evaluation is that we only 

include Android in the evaluation. This was most interesting in our case since the 

iOS became a bonus. However, it would be interesting to do the same evaluation for 

iOS to see how well React Native perform in iOS. 

Another aspect is that sometimes there was some barely noticeable frame drops 

in both applications. Unforntantly we could not find a reliable method to compare 

these drops. There would, however, be interesting to investigate by doing, as earlier 

mentioned, deeper research on animations. 

7.3.2 AWS Lambda 

We were unable to find out exactly where the bottlenecks in AWS Lambda are. 

It could be the database, number of connections, a simple configuration setting in 

AWS or something else. A further investigation on exactly where the bottleneck is 

would be interesting in future research. Our focus was on how well it performs and 

the developer experience with AWS Lambda. We did not evaluate the pricing model 

which would be interesting in future work. Especially since we saw a problem with 

the NAT-gateway which seems to be quite expensive.   

It would also be interesting to compare this solution to a more tradional way of 

scaling. For example, using a load balancer and multiple application servers and see 

if that is more successful in this type of project.
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