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With the increase in demand of smartphones globally, it is very important for the developers 
to know the development process of the mobile applications for different operating systems. One 
major problem for the development process is that the developers need to know various features 
of different platforms which can be time consuming.  

This thesis study focuses on the comparison of two frameworks – a cross-platform tool and 
native development methods. Among various cross-platform tools available, React Native is cho-
sen and compared with Android and iOS platforms. The main method used for this thesis is liter-
ature study. Different papers and articles related to the topic are studied based on some strict 
criteria and the performance among these frameworks is compared. The study is also performed 
to analyse the user experience of the applications developed using React Native compared to 
that of applications developed using iOS and Android development process. Another factor such 
as development process of application for these frameworks and platforms is analysed to find out 
if there are any major differences in the development process. 

The primary findings of the study show that the performance of native application development 
frameworks is comparatively better than that of React Native. React Native takes higher CPU 
usage. Also, the memory consumption of React Native applications is higher than that of native 
applications. However, the response time is almost similar for these frameworks. Moreover, a 
same code written using React Native can be shared between iOS and Android which reduces 
the development time if the application needs to be built for both iOS and Android devices. There 
were also no significant differences in terms of user experiences found during this study. In con-
clusion, the choice of framework for the mobile application development has to take into consid-
eration performance, development time and developer’s preference of programming language. 
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1. INTRODUCTION 

The mobile application and the development are the latest technology that is rapidly 

growing in this era also the development process is greatly used in the field of software 

engineering and their major target is audience that are using the mobile applications in 

a range of billion. According to the research of the statistic, almost 1.6 billion people are 

using the android cell phone along with the IOS smartphone and in the global market, a 

high range of cell phone are sold. Therefore, it is the growth and the demands of the 

mobile applications is increasing rapidly. Therefore, the developer major intentions are 

to analyse the user level of interest and develop the application that can attract more 

users.  In the research of 2017, almost 198 billion applications are downloaded from the 

cell phone store similarly in the growing years this number increase 198 to 210 billion in 

2019 that download the apps for their personal use [1].  

There are almost more than 3 billion smartphones in the market that are running with 

different operating system. Android mobiles have great demand in the market platform 

that we progressively sold to the end users [2].  As we can see in figure 1, Android had 

72.6% of the global market share in 2019. Although the android mobile has high demand 

in the market for sharing the applications but still there are some limitations and compli-

cations that arises with the native application platforms. Therefore, companies now want 

to compete each other on the basis of the mobile applications and the platform that de-

veloper used for the mobile development [3]. Companies are now focusing to create such 

native environment or native applications for the entire market that can compete all the 

challenges in the market as well as their motive is to create such hybrid applications that 

can use the similar platform or the similar web applications [4]. 

From the past 10 years, the mobile phones are facing the several competitions with 

different emerging companies such as (blackberry, Windows Mobile, Android, IOS) and 

down the market towards the two major platform like IOS and the Android. Hence if the 

developer focus on the development of the android then the problem of fragmentation 

will still exist [5]. Therefore, the researchers demonstrate the different kinds of fragmen-

tation that can be developed for the field of mobile development. These kinds of frag-

mentation can be performed on different platform that are fragmented on the same plat-

form [4]. Further, the Android and the IOS have the different sort of development envi-

ronment, their development kits, and the programming languages as well as the standard 
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libraries they use are also very different.  Even within just the single platform, a multiple 

array of the phone and the devices are found, such as phones, watches, TV, devices 

and even more. However, multiple device devices have different sets of configurations, 

sizes of screen and their supportive operating systems.  Hence to reach out the level of 

the fragmentation in the development of the software is kind of challenging to reach the 

goals for the entire mobile market [6]. 

Hence from the last several years the researcher main focused is to find out the mo-

bile applications and development methods that can efficiently reach the huge level of 

the audience by putting the lesser effort. Furthermore, the researcher is focusing on the 

development of the different approaches by using the different programming languages 

as well as uses of different tools and frameworks for their experiments [7].  Since the 

large options available and are difficult in terms for developing to know from where to get 

the starting point for the support of the multiple operating systems. While this problem is 

still a challenging task for the development of the mobile applications and also for con-

tinuous evolution in the market development of the framework [8]. 

 

 

 

Figure 1.  Mobile operating system market share worldwide (Jan – Dec 2019) [13] 
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1.1 Motivation 

Development of different mobile applications that can be used on the multiple plat-

forms and can generate the different sets of code for the specific functionalities and the 

business logics is time-consuming.  The applications are different in terms of syntax, 

languages, and the suits of test, package that used in different platforms as well as dif-

ferent kind of shared code and the reusability of the mobile etc [9].  These attributes 

increase the amount of time that is needed to release, the test and maintaining applica-

tions for different platforms that lead to the development of higher applications and the 

maintenance or test of the application [10]. Therefore, different React Native, iOS and 

android applications are discussed in this research work in order to compare their per-

formance on the mobile applications. React native gives the possible solutions about 

how one codebase can used in multiple platforms.  

The research work is done on two platforms cross platform application development 

and native application development platform. To analyze the different platforms, React 

Native is taken as a reference for cross-platform, and iOS and android applications are 

taken for native platform analysis. With react native, a single codebase can be shared 

among different platforms like iOS and Android, so it is beneficial to get the idea about 

the advantages of the React native. Hence the comparison of the platforms is performed 

briefly in order to analyze the differences in the mobile applications.  
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1.2 Objectives 

This thesis is done to examine a new area for mobile application development. Main 

purpose of the paper is to evaluate the capabilities of React Native and compare it with 

other Native applications, and to find out if some quality of the attributes are improved 

when we use cross-platform tool like React Native instead of other native application 

development tools. The main objectives of this research work are: 

• What is the difference in performance between react native and other native ap-

plication development platforms? 

• What is the user experience with react native and other native application devel-

opment tools? 

1.3 Thesis structure 

This thesis is basically prorated into six chapters. The main content and goals of the 

chapters are briefed below, 

1. Chapter 1 introduces the main objectives and background of the study. This also 

explains the research process, methodology and data gathering process. 

2. Chapter 2 offers the mobile application in general and native mobile development 

in detail.  

3. Chapter 3 contains the description of different options for cross-platform mobile 

application development. 

4. Chapter 4 is the introduction to React Native, a cross-platform framework. This 

chapter tells us more about how this framework attempts in achieving native user 

understanding and experience regardless of platform. 

5. In chapter 5, React Native has been compared with native mobile application 

development process with the help of literature review. Then, performance attrib-

utes of React Native are studied and assessed against the similar attributes of 

native applications to find out if there are any significant differences. 

6. Chapter 6 concludes the study of this paper. 
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1.4 Delimitations 

Although with numerous mobile operating systems available in market currently 

world-wide, the focus of this paper is based on the two popularly utilized mobile operating 

system, iOS and Android, as shown in Figure 1. Also, among various cross-platform 

utilities described in below section, this paper focuses on only React Native. 
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2. THEORETICAL BACKGROUND  

This section contains the chapters related to mobile application in general, native mobile 

application development and various types of cross-platform application development 

tools. 

2.1 Mobile Applications 

There are basically three types of architectures used in the mobile application develop-

ment: web, native, and hybrid applications. 

2.1.1 Native Applications 

Native mobile application development is one of the traditional ways to develop 

an application, where the applications usually are designed and developed for specific 

platform or device. Since a native application is platform oriented, development of the 

application uses the platform’s native programming languages and software architec-

tures, which is then compiled to a true native application. For Android, Java programming 

language is generally used to develop the applications, whereas the applications on iOS 

are coded using Objective-C/Swift. Similarly, Model-View Controller (MVC) is the recom-

mended architecture for iOS, and for Android, the generally architecture is Model-View-

View Model (MVVM) [15][16]. Also, the applications can be downloaded and installed 

with the help of app store, per se Google Play store or Apple App Store [14]. The appli-

cation has to be directly installed on the device which aids the applications to utilize both 

the hardware & software which are specific to the device, such as Global Positioning 

System (GPS), camera, etc.  

One of the advantages of the native mobile applications can be user experience 

(UX). The developers write the native codes for such application development, so, it pro-

vides them with an opportunity to use native APIs (Application Programming Interfaces) 

and the libraries supported by that particular platform. The developers can also create 

the user interface (UI) with the help of the native UI components. Moreover, as the ap-

plication is installed on the device, the applications usually do not need to be connected 

to the Internet to run, however, there might be a few tasks in application which may 

require the Internet facility to function. 
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While native application provides better UX, it still requires separate codebases 

for different platforms. When the same application needs to be developed in various 

platforms, the developers need to have the required knowledge about the development 

methods, programming languages, design guides and technologies specific to that plat-

form. Due to this, development and maintenance of native applications need a larger 

number of persons with the necessary skillset. This increases the cost of the develop-

ment. 

2.1.2 Web Applications 

The web applications are developed with the help of technologies like as CSS, 

HTML5 and JavaScript. Therefore, these applications can be processed in a web 

browser, that makes them easily accessible to most of the devices. The look and feel of 

these applications is consistent on multiple devices [46]. The applications can perform in 

different platforms with some minor changes as one codebase is used for several plat-

forms and the look and feel of the applications is similar in those platforms. The feature 

of using a single codebase is one of the edges of web applications.  

The major drawback of web applications is the intense graphics and the problems 

that occur when the applications need to be adjusted to that graphics, and also these 

applications cannot be used without Internet connection [17]. Moreover, the features 

such as GPS, camera, push notifications, databases, etc. are not accessible while using 

web applications. However, with an HTML5 API standard, some of these features are 

nowadays accessible. To make these features available, a new type of web applications 

was designed, called progressive web applications (PWA).  

PWA uses a single application in different platforms such as Android, iOS and 

windows. It is reliable and efficient. It allows instant loading and push notifications even 

when there is no internet connection [17]. It contains the positive aspects of a native 

application; it would be able to access resources on mobile and will not need an app 

store functions. However, this technology is new and not mature.  

2.1.3 Hybrid Applications 

Hybrid applications consist of the features of both native and web applications. Sim-

ilar to native applications, hybrid applications can be downloaded and installed in the 

device directly. This gives the application access to the device hardware capabilities. At 

the same time, the hybrid applications are developed using web application technologies 

such as HTML5, CSS and Javascript. 
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Figure 2. Comparison of various mobile application development technologies      
 [20] 

2.2 Cross-platform Tools 

Cross-platform application is an application which can be implemented in multiple 

platforms. According to Techopedia, which is a cross-platform system or computer prod-

uct or the system that can work well across various platforms or operating environments 

[18]. Cross-platform is a term used in different parts of an IT industry with a goal of de-

veloping a service that can be analysed or deployed to multiple operating systems and 

provide a native feeling. It is a technology which exists for a very long time. The first 

cross-platform framework for mobile application development, Phonegap, which was re-

leased in the early part of 2008 [19]. The development of these applications is done using 

cross-platform tools. Since the applications developed using cross-platform tools can 

reuse a lot of code among various platforms, it makes these applications similar to hybrid 

and progressive web applications. Similarly, these applications need to be downloaded 

from a store in the device itself like hybrid and native applications, however, unlike hybrid 

applications, cross-platform tools compile the code to the native code which provides the 

application with the functionalities of native application. 

There are many cross-platform tools which are briefly discusses in the preceding 

sections. However, React Native is the framework which is chosen for this thesis. 
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2.2.1 React Native 

React Native is defined as a native scripting tool/framework for in-general cross-

platform mobile application development introduced by Facebook and released in 2015. 

React Native applications are designed and developed using JavaScript ECMAScript 

2015 (ES2015 or ES6) [21]. ECMAScript is a scripting language based on JavaScript 

and affects how the webpages look or behave. React Native supports both Android and 

iOS operating systems.  

The architecture of React Native basically consists of three parts: native modules, 

JavaScript virtual machine and React Native bridge. The native codes for iOS and An-

droid are mostly written using Objective-C and Java respectively. However, in React Na-

tive, the developers do not need to write the native codes for either iOS or Android. Also, 

React Native uses JavaScriptCore to run the code. JavaScriptCore is an open source 

JavaScript engine built for WebKit [22]. React Native bridge is a communication bridge 

between native and JavaScript threads. React Native bridge helps to route the calls from 

the native modules to the native APIs. 

React Native is built upon the principles which are used and implemented in Re-

act.js, simply known as React.  React is a component-based framework for creating in-

terfaces for the web applications whose basic element is a component. React component 

implements a render() method which takes an input and returns the output accordingly 

[23]. According to the requirement of a project, various components are composed to 

build a more complex UI and the transfer of the data among the components is done 

using props, from parent to child. 

2.2.2 Xamarin  

Xamarin is a cross-platform open source framework for building Android and iOS 

applications. It is developed by Microsoft and allows the developers to build applications 

for any platform using C#. It extends .NET developer platform with tools and libraries to 

build applications for various platforms [24]. Since Xamarin is built on top of .NET, it 

automatically manages certain tasks such as memory allocation, garbage collection and 

interoperability with underlying platforms. IDE platforms - Xamarin Studio IDE and Xama-

rin plugin are some examples where developers could use for the Visual Studio in order 

to create, to build & also to deploy projects of Xamarin. 
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2.2.3 Titanium  

Titanium is a cross-platform tool to create native, hybrid or mobile web applica-

tions for various platforms using JavaScript [25]. It consists of JavaScript-based SDK for 

various platforms such as iOS, Android, Windows, Blackberry and HTML5. It is used to 

build fully native mobile applications, thus, provides a real native experience. 

2.2.4 Adobe AIR 

Adobe AIR is a cross-platform desktop runtime developed by Adobe [26]. It allows 

the developers to use web technologies and build and deploy Rich Internet Applications 

(RIAs) and web applications for desktop. The applications are built using ActionScript or 

HTML/ JavaScript. In Adobe AIR, the developer does not need to develop the applica-

tions for specific operating systems, instead they target the runtime for development. 

The runtime will be installed in the device and therefore the AIR applications will use 

that same runtime. The installation of runtime is feasible on both Windows and Android 

models, however, in iOS, the application will require a captive AIR-runtime. If the appli-

cation runs the captive AIR runtime, Android can use it, otherwise, runtime needs to be 

installed in the Android devices. For Windows, AIR runtime is pre-installed. 
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3. RESEARCH METHODOLOGY AND MATERIALS 

Research is the fundamental process to gain knowledge about any specific topic 

stated that the choice of methods for data generation plays a crucial role when it comes 

to case study research [11].  In studies, both the qualitative and the quantitative data 

generation methods have been utilized. It also examines an academically interesting is-

sue in its practical context [12]. One of the benefits of using a case study is that it often 

answers the “why?” question as well [12]. However, the systematic process by collecting 

qualitative data are usually the most common method of conducting a research. Accord-

ing to Gummesson [11], below methods can be used to generate qualitative data: 

 

• Using existing material 

• Questionnaire surveys 

• Qualitative interviews 

• Observation 

• Action science 

Firstly, the existing materials provides perspectives on how to start the work by utiliz-

ing the already available materials. It is often described as a secondary data gathering 

method as it was carried out for somebody else’s purpose.  In general, existing material 

refers to all kinds of data, which is carried from media sources such as books, any kind 

of publications or brochures. However, the data gathering of existing material in this case 

also includes qualitative comparison of available product data from the company’s data-

base against the emerging platform. Improving them if they require any update. Sec-

ondly, questionnaires and surveys are the direct data gathering method which can be 

obtained by performing different types of written, oral surveys and feedback gatherings. 

This is the most financially viable (cost effective) data gathering method that still involves 

people. 

Thirdly, qualitative interviews are organized to extract crucial information with a chis-

elled approach. In contrast with questionnaires, this can happen mostly with an open-

ended question which paves the path for exploring emergent data points. Fourthly, ob-

servation is one of the most highly regarded aspects among data gathering methods. It 

involves identifying the tasks which are important and which are not, to be ignored. Such 

filtering of good from bad lead to optimal path. This mainly allows gathering and recording 

of data by observing the subject of study. Finally, action research method is the most 
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challenging among the rest. This method influences the quality of the activity by enabling 

the researcher in taking it one step further [11]. 

 

     

Figure 3. Data gathering methods [11] 

  

 Among the available methods as mentioned in the figure above, the existing ma-

terials method is chosen as the primary method for the review process. The main objec-

tive of this study is to assess the developing process using React Native framework and 

evaluate it with other native application development platforms. For this purpose, differ-

ent articles and papers are studied and then comparison among these frameworks are 

done based on the evaluation of the study of the existing materials. 

 Any application development requires the developer to have knowledge about 

various factors that can affect the overall application development process, which can 

include learning a programming language, knowledge about certain IDE, being up-to-

date about version changes or the overall workflow. 

 The literature study is the main method of this thesis study, as shown in section 

3.1. In literature study, different papers related to the execution and user experience of 

the applications developed using React Native compared to iOS and/ or Android appli-

cations are studied. This sub-section provides the main results for the base of the thesis 

as seen in section 4.1. For the comparison purpose, the thesis study also contains brief 

discussions about other factors such as version release, development process, analysis 

of menu and navbar, and metrics to evaluate React Native. Version releases for React 

Native, iOS and Android basically provide a brief idea of how frequently the changes are 

implemented in different frameworks which helps the developer to keep track of the 

changes. Additionally, general development process for these frameworks are also 

shown and the comparison is done by taking an example of “Hello, World!” application 
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for these frameworks. This part explains the base of development process when using 

different frameworks and platforms. Furthermore, a basic structure of an application with 

navbar and menu components are taken and further evaluated in terms of how they can 

be developed and how they perform in React Native, iOS and Android. Finally, different 

metrics of React Native are analyzed briefly which helps the developer to understand if 

React Native is easy to use and understand or not. 

3.1 Literature study 

Some papers and articles are studied to further compare the React Native framework 

with native frameworks. The full-fledged performance testing was not performed for the 

study; however, a few papers were studied and analysed to evaluate the performance in 

different frameworks. In total, five papers are studied, and the results of the study are 

discussed in section 4.1. The papers related to React Native were limited as it is a new 

framework. However, among the papers found, the selection of the papers was done 

with some strict criteria. The selected papers have following performance measurement 

parameters in common. 

• CPU usage 

• Memory usage 

• Response time 

The papers contain the discussion of comparison between React Native, iOS and 

Android frameworks. In these papers, the authors have basically developed an applica-

tion, using React Native framework for iOS and/ or Android devices, for the purpose of 

their study and comparison of various performance parameters are done for different 

frameworks using some performance testing methods. Moreover, the authors have also 

performed the user experience testing and the results of the differences of user experi-

ence is discussed. 

 

3.2 Version releases 

Using different operating systems and building applications for various operating sys-

tems require the developer to be updated to the new version release as with new version 

different features are added or changed. The short description of the versions of React 

native, iOS and Android are presented below: 
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• iOS: Usually, Apple versions are presented as X.Y.Z. Here, X is the latest ver-

sion, Y is the popularly and major release and Z is usually the minor release [29]. 

Apple releases a new version basically once a year with some minor changes 

throughout the year. The latest version is 13.6 with some added features and 

some resolved issues of the previous version [30]. 

• Android: The versions of Google is also presented in the form of X.Y.Z, similar 

to that of iOS. Here, X is the latest/new version, Y is the major release and Z is a 

minor batch [31]. The latest version of Android is Android 11 Beta [32]. 

• React Native: The initial release of React Native was on March 26, 2015 with 

v0.5 and the changes are made, and new release is scheduled ever since with a 

latest stable version release of v0.62 [27]. With every new release, new features 

are added and bugfixes are presented.  

3.3 Development comparison 

In order to develop an application, a developer needs to know about the overall 

working mechanism for a particular platform. To compare the different frameworks, an 

example of implementation of “Hello World”, developed using React Native, Android and 

iOS, is studied. 

3.3.1 Development process of a React Native application 

While developing a React Native application, React components wrap existing native 

code and use React’s declarative UI paradigm and JavaScript to communicate with the 

native APIs as shown in figure 4. 
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Figure 4. React Native application structure [27] 

 

   

 The installation of React Native requires Homebrew to be installed in Apple’s mac 

OS in order to develop a React Native application for iOS device. Homebrew can be 

located at brew.sh. It is a package manager that allows to download and install different 

dependencies through the built-in terminal [28]. It is then used to Node.js. React native 

can be installed from the command line using node package manager (npm). To run a 

React Native application to run in Android, Java JDK and Android SDK along with An-

droid SDK Build-Tools need to be installed in the device. Also, to access the iOS library, 

Xcode needs to be installed. 

When all the required tools are installed, a React Native application can be developed 

and run using a set of commands which is shown in Figure 5. 
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Figure 5. Commands to create and run a new React Native project [27] 

 

 The command in Figure 5 is used to run a React Native application in an Android 

device. To run the application in iOS device, instead of npx react-native run-android, a 

command npx react-native run-ios can be used: 

 HTML is not used to render the application in React Native. There are alternative 

components which can be used to render the application. Most of these components are 

a bit similar to HTML as seen in Figure 6. In a React Native application, CSS animations 

are not required since various components used in the application can be animated in a 

completely new way using JavaScript. The built-in APIs of React Native can be used for 

the animations for the components. 

 

Figure 6. Using alternative components to HTML, to render the application [27] 
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In Figure 6, View component is similar to HTML div tag and Text component is similar 

to that of p tag. 

 Also, the stylesheet looks like CSS and is used for styling the React Native com-

ponents [27]. A tool known as Flexbox can be used to design the layout of React Native 

applications. It is used to design a consistent layout on various devices with different 

screen sizes, and usually consists of flexDirection, alignItems and justifyContent [27]. 

The styling of the components with Flexbox is shown in Figure 7. In the figure below, flex 

is defined to divide the space to each element. 

 

 

Figure 7. Styling of React Native application using Flexbox [27] 
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The implementation of “Hello, World!” using React Native is shown in Figure 8. 

 

 

Figure 8.  “Hello, World!” code using React Native 

 

 The implementation shown in Figure 8 is done using JavaScript. Some of the 

components (lines 4 to 9) are imported from React Native framework. The component 

called Component is used to build the layout of the application using different compo-

nents. Similarly, StyleSheet is used to modify the look of different components, Text is 

used to include text, View is used to separate the layout in different views, and finally 

Dimension is used to get the dimensions of the screen of the dimension in which the 

application is running.  

 As the application is built, the execution of class HelloWorld takes place. In this 

class, there is a method render(), which is used pass the information about the content 

of the display to the device when the class is executed. There is a Text component in 

render() which is used to add a text. This Text component is wrapped in a View compo-

nent. Here, View component gives a space for the text to be displayed. The style of the 

View component is set to helloView which is then used in StyleSheet styles. Also, the 

values of width and height are set to the dimensions of the device’s screen. 
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3.3.2 Development process for Android application 

Android applications are mostly written in Java programming language and for 

designing UI, XML is used. It uses Android Studio, an official Android IDE [32]. Android 

Studio along with SDK consists of different tools which can be used to develop, test and 

debug applications for various devices. With the use of SDK, all the APIs provided by 

the Android Framework can be accessed. Figure 9 shows the code for implementation 

of “Hello, World!” for Android. 

 

Figure 9. “Hello, World” code for Android 

 

 The implementation, shown in Figure 9, is done using Java. The class MainActiv-

ity (line 11) is executed when the application runs. There is a method onCreate inside 

this class which is called as soon as the application is executed. There are basically 

three steps involved in this method. The first step gathers the information about the de-

vice’s display, which can be done as shown in line 17. In this first step, the information 

about the object size is stored, as seen in lines 18 and 19, the width and height of the 
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device’s screen is also stored, as seen in lines 20 and 21, and then it creates a Linear-

Layout params using these width and height, as in line 22. Then, the second step is to 

initialize TextView helloView and set it to the text “Hello, World!”. In this second step, the 

size is set based on the value of the params, and also the text orientation is set to center. 

Finally, the contentView of the application is set to helloView. 

3.3.3 Development process for iOS application 

The requirement for developing an iOS application is the latest version of Xcode and 

the development must be done in a Mac OS. Xcode is an Apple’s IDE which provides 

graphical interface to write code for iOS applications. It consists of iOS SDK, tools com-

pilers and frameworks which are required to design, develop and debug an iOS applica-

tion. Figure 10 shows the code for the implementation of “Hello, World” for iOS using 

Swift.     

 

 

Figure 10. “Hello, World!” code for iOS using Swift 

 

 In Figure 10, there are two constants which are initialized, screenSize and label. 

The constant screenSize is used to get the information about the size of the device’s 

screen. UIScreen, which is a part of UIKit, is used to create screenSize. Then, the size 

of the label is based on screenSize and the text “Hello World!” is added to this constant. 

The alignment of the text is done within the method viewDidLoad(), which is executed 

when the view is loaded in the device’s screen. 
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3.4 Analysis of navbar and menu 

In order to analyse the differences in the views among React Native, Android and 

iOS, a basic structure of a sample application is taken as an example. The navbar and 

the menu in the application’s structure is taken into consideration and different aspects 

of them are compared in terms of development using React Native, iOS and Android 

frameworks.  

3.5 Metrics used in evaluation of React Native 

A framework of metrics has been formulated to evaluate the cross-platform ap-

proaches, which includes both development and infrastructure perspectives [43]. For this 

thesis, to evaluate React Native framework, a few metrics such as documentation, com-

munity and learnability are considered.  
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4. RESULTS AND ANALYSIS 

This section contains the results of the of the research done in section 3. 

4.1 Literature study of different frameworks 

Since React Native is a new framework, there are a few articles available for this 

framework. However, the available articles show the performance testing and compari-

son of React Native with other native frameworks based on some performance parame-

ters. The parameters mostly compared among the various papers are CPU usage, 

memory consumption and response time. Also, the authors of the papers have per-

formed some testing to identify UX. 

According to Furuskog M. and Wemyss S. [45], the React Native and other native 

frameworks are not so scalable on terms of performance, and simple native Android 

applications seem to perform a bit better than that built with React Native. This paper 

evaluates iOS and Android applications in React Native and Xamarin frameworks. The 

authors used Bubble sort algorithm to calculate the performance of these frameworks 

with an objective that Bubble sort leads to fast and clear results. The tests are performed 

in iOS and Android devices using the frameworks mentioned above. For the purpose of 

the study, the sorting was performed in 10 implementations and the execution time for 

each implementation was recorded, which was later on used to find the mean value for 

each implementation and platform. The results of mean value calculated in the paper 

suggests that React Native scales worse than native Android and native iOS frameworks. 

The application size also differs among these frameworks. React Native applications 

take more space compared to that of native applications. Also, to access the user expe-

rience, the authors have developed a test application using React Native for both iOS 

and Android devices, which contains main view for user navigation, an emotion view 

where a user can choose his/ her mood by selecting a button, and a simple to-do list 

where a user can add and delete the tasks. The authors have then selected 10 users 

and asked them to test the application. Based on the results of user testing, the results 

suggest that React Native application for iOS devices did not have any differences in 

terms of user experience for the different views. However, some users have mentioned 

that the emotion view took longer time to execute the different emotions when the users 

pressed the button. This results in the user experience of React native for iOS device is 

similar to native iOS applications, however, it is not similar to native Android applications. 
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Similarly, in another study performed by Hansson N. and Vidhall T. [46], the per-

formance evaluation is done based on CPU load, memory load, frames per second 

(FPS), application size and response time. To analyse the performance and user expe-

rience of the frameworks, the authors have developed an application for React Native 

and other native frameworks like iOS and Android. The application developed for the 

study purpose was a home automation application along with smart home devices such 

as lamps and radiators, where user can change the settings of these smart devices and 

see the overall information about the devices, a room or the house through this applica-

tion. The performance scenarios were selected to perform a stress test for the device 

and to evaluate the performance. The calculation of response time was done using a set 

of user interactions. To measure CPU usage and memory consumption, the adb shell 

command was used on Android and the Activity Monitor was used on iOS. The mean, 

median, maximum and minimum values were calculated from the data collected from 

memory consumption. This data was then compared with the total amount of RAM of the 

mobile devices, hence generating the percentage usage. To analyse the performance 

scenarios, the update of UI was set to 60 FPS and the actual performance of the appli-

cation was compared to this benchmark. The results of the paper show that CPU usage 

of React Native applications is considerably higher compared to native applications. The 

CPU load of React Native is very high when the application starts than those of native 

applications. Similarly, React Native consumes more memory when the application 

starts, however, as the application is used for a longer time, the difference in memory 

usage among React Native and other native applications becomes lower. However, ac-

cording to the measurement shown in the study, the response time of application devel-

oped using React Native are almost similar to, sometimes even quite better, the native 

applications. Based on the results of FPS measurements, React Native is equal or better 

than other native applications.  

Also, in this paper [46], the authors have created a questionnaire to evaluate the 

user experience. the user experience of the application built using React Native is very 

similar to that of native applications. The mean values of native applications and React 

Native applications are measured for different UEQ scale, such as attractiveness, per-

spicuity, efficiency, dependability, stimulation and novelty. The difference in the mean 

values are studied to find out the user experiences of the application on different frame-

works. Also, T-test is performed to evaluate if there is any significant difference in the 

result of the applications. The overall result shows that the user experience of the React 

Native application is very much similar to that of native applications with no significant 

differences. 
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Moreover, a study done by Lelli A. and Bostrand V. [47] compares native Android 

application along with the React Native Android application. For this comparison pur-

pose, the authors have selected some application features, such as battery consump-

tion, startup time and navigation. For this purpose, the authors have developed an appli-

cation, known as The Budget Divider application similar to an existing application called 

Tricky Tripper. To calculate application start-up time, the authors have written an auto-

mated test and the tests was performed 10 times to measure average time to start the 

application and standard deviation, and thus, the final result was calculated. The meas-

urement of battery consumption was performed battery statistics which were collected 

using a predefined set of tasks. To get the results for battery consumption, the test was 

performed 5 times.  According to the results presented in the study, the React Native 

application takes more time (approximately 25%) to launch the application than native 

Android application. Similarly, the battery consumption is also very high (124%) for the 

developed React Native application than native Android application. Similarly, FPS is 

calculated for these applications, taking an average frame rate of 60 FPS. This meas-

urement resulted in Android application maintaining a steady frame rate while React Na-

tive implementation has frames dropped regularly. Thus, the memory usage of React 

Native implementation is very high compared to native implementation. The CPU load is 

quite similar to both the implementations when fewer items are taken into consideration. 

However, as the items increases, the CPU load of React Native is seen higher than that 

of native implementation. The authors have used the timing method execution for CPU 

activity. The React Native implementation takes more time to complete the same task 

than native Android application, thus, the CPU load is larger in React Native implemen-

tation than native implementation.  

Furthermore, another study performed by Danielsson W. [48], compared React 

Native with native Android framework. For this study, the author has selected an availa-

ble Android application, Budget Watch, and developed a similar React Native applica-

tion. The performance measurement was carried out using a profiling tool Trepn Profiler, 

and the two applications’ performance was tested. In this study, the author has taken 

performance parameters such as GPU frequency, CPU load, memory usage and battery 

power. the performance was tested for React Native application and native Android ap-

plication based on CPU usage, memory usage and power consumption. To evaluate the 

performance, three tests were performed, and after each test the GPU frequency, CPU 

load, memory usage and power consumption were calculated. The first test was per-

formed when the applications were idle for 30 seconds with three runs for each applica-

tion. The results of the first test showed that the GPU frequency dropped drastically for 
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both implementations when the application starts, and the overall GPU frequency of Re-

act Native application is slightly lower than that of native Android application. After the 

second test, the GPU frequency was same for both the implementations. Finally, the 

results of third test displayed that average GPU frequency of React Native application is 

slightly more than that of a native Android application. 

Also, the average value of CPU load according to the author [48], after first test 

showed almost similar values for both the implementations. However, the results of sec-

ond and third testing showed that the CPU load value of React Native application is 

slightly more than that of native Android application. Similarly, memory usage of React 

Native application is slightly on the higher side compared to that of a native Android 

application. This increased drastically throughout second and third testing. The final pa-

rameter that the author has selected for this study is power consumption. The results of 

the tests showed that power consumption of React Native is slightly higher than that of 

Android application for the first and second testing. However, the third test resulted in 

Android application consuming more power than that of React Native application.  

Also, in this paper [48], the users were asked three questions to measure the user 

experience. As the questions, the users were asked to select which one of the applica-

tions is React Native, the level of certainty of the answers selected and if they can use 

React Native application as easily as native application. The results of the questions 

suggested that no user chose the wrong application as React Native application, the 

level of certainty was also high, and majority of the users did not have any problems 

using React Native applications. The result suggests that the user experience of React 

Native application is similar to that of Android application. 

Another paper taken for this thesis is written by Bilberg D. [49]. In the paper, the 

author has performed the study between React Native application and native iOS appli-

cation by developing two similar applications for native iOS and React Native frame-

works. The author has used Xcode IDE to develop both the applications. The primary 

focus of this paper is to calculate the execution time. In order to measure the code exe-

cution, a total of ten performance tests were performed to measure the cold boot time. A 

UI automated test was carried out to perform each test. The performance of React Native 

application is found to be slightly better in terms of memory consumption than that native 

iOS application. The author has calculated average code execution time with different 

number of elements of the applications – 3 elements, 5 elements, 10 elements and 100 

elements. The execution time is also slightly better for React Native application com-

pared to native iOS application when the number of elements taken were 3 elements 
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and 5 elements. However, as the number of elements increased, execution time for Re-

act Native application also increased significantly. 

4.2 Version releases 

The Figures 11 and 12 shows the version history for iOS and Android respectively. 

 

Figure 11. iOS version history [29] 
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Figure 12. Android version history [31] 

 

React Native has released a version 0.40 in December 2016. Ever since that re-

lease, new version of React Native is released every month, with version 0.41 being re-

leased in January 2017, version 0.42 being released on February 2017 and so on [27]. 

The latest stable version is version 0.62 which was released in March 2020 with 1429 

commits [44].  
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4.3 Development comparison results 

The results of the Hello, World! implementation discussed in the section 3.3 are 

shown in Figures 11, 12 and 13. 

    

(a)      (b) 

Figure 13. React Native implementation of Hello, World! For iOS devices (a) 
and Android device (b) 
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Figure 14. Implementation of Hello, World! In Android device 

 

 

Figure 15. Implementation of Hello, World! In iOS device 
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As we can see from section 3.3, there not a huge difference in terms of writing code 

among the different frameworks. The major difference seen in this particular case is the 

number of lines. The total lines of code with Android is 25, iOS is 10 and React Native is 

27 (excluding the empty lines). However, the difference in lines of code can also occur 

based on the developer’s way of approach to the writing of the code and experience with 

certain programming language.  

4.4 Analysis of existing application’s navbar and menu  

An already available basic structure of an application is taken as an example as 

shown in Figure 16, to describe different parts of the application and compare the differ-

ences in terms of applications developed using React Native, Android and iOS. 

 

 

 

 

Figure 16. Example application showing navbar [39] 
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4.4.1 Navbar  

Navbar is the topmost bar of an application. In the example application, navbar con-

tains a menu bar in the left, a title in the center and usually a search button in the right 

as shown in Figure 16. The additional features in this navbar for this application is when 

the search button is pressed the appearance of the navbar changes. A text field is dis-

played when the search button is pressed, and it allows the user to input what they want 

to search in the particular page. Also, the menu bar is the list of various items, so, press-

ing the menu bar opens the list of items that are available for the user. The user can go 

back to the original navbar view by pressing the back button in their mobile devices. 

Figure 17 shows the example of the navbar only. 

 

 

Figure 17. Example of navbar with hamburger menu, title & search button [33] 

 

 The development process of navbar is different for various platforms, like iOS, 

Android and React native. The process is described briefly below. 

• iOS:  

The navbar for iOS applications usually consists of UINavigationController, that is a con-

tainer view controller and manages one or more child view controllers in a navigation 

interface [34]. It is a part of UIKit. The UIKit is a framework which provides all the required 

infrastructure for an iOS application [35]. It provides the window and view architecture 

for the UI implementation. It also allows event handling. 

• Android:  

To develop a navbar for Android applications, android.widget.Toolbar & android.app.Ac-

tionBar are used [36][37]. These are standard Android components for handling a 

navbar. Due to the use of these components, the written code for the navbar for an An-

droid application is mostly focused on creating the component for different views.  
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• React Native:  

The main component used to create a navbar in React Native is the React Native stand-

ard component Navigator. It is used to manage the presentation and transition between 

multiple screens of a mobile application [38].  

4.4.2 Menu   

Menu is the list that can be assessed when the menu button is pressed. In the ex-

ample application, menu can be chosen by pressing the three white lines on the topmost 

left side. Another way to present the menu is swiping from left to right. This way menu 

will be presented to the user. It contains various items which can be selected to navigate 

through different views in an application. Menu component can be used to add or display 

different views in an application. Figure 18 depicts an example of the menu implemented 

using React Native for iOS device. 

 

  

Figure 18. Example of menu with menu items 
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 The implementation of menu for iOS, Android and React Native frameworks are 

briefly described below. 

 

• iOS: 

In iOS application, the menu component is bigger than the navbar. The menu can be 

customized according to the needs and requirements using SSCustomSideMenu, a side 

menu custom control for iOS applications. It has various options for animations, and the 

menu size can also be changed [40][41]. 

 

• Android: 

For developing a menu in Android, the developers can use a standard XML format to 

define menu items. This XML format is provided by Android. The developer can define a 

menu and all its items in an XML menu resource, and then load it as Menu object in the 

activity code [42]. 

 

• React Native: 

In React native, menu is a component which can be used with other standard components 

for different platforms, Drawer for iOS and DrawerLayoutAndroid for Android [27]. 
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4.5 Evaluation of React Native framework 

This section contains the evaluation of React Native framework based on various metrics 

mentioned in section 3.5. 

4.5.1 Documentation 

The documentation of React Native consists of sections on how to get started, 

some guides for the installation of React Native, and covers the available components 

and APIs to some extent. The documentation of React Native focuses more towards 

presentation through examples as compared to the documentation of Android Studio and 

Xcode. This type of documentation helps to understand React Native in most of the 

cases, but it is not as thorough as the documentations of the native frameworks. This 

can sometimes create some difficulties for the developers to understand some features 

that need to be implemented in some program. Thus, the overall documentation is not 

so much complete as compared to native documentations. 

4.5.2 Community  

As the project developed with React Native is an open source project, the com-

munity is very important. The community for React Native includes the developers of 

React Native and its users. Although Facebook being the developer is continuously mak-

ing changes in the framework, the users have a great significance in finding the bugs 

and limitations in the framework and reporting it. As the documentation of React Native 

is limited, all the members in the community share their knowledge and help in the de-

velopment process. Thus, the community can also be used for educational purposes.  

4.5.3 Learnability 

As React Native uses JavaScript for mobile application development, the web ap-

plication developers might not face much problems using this framework, since JavaS-

cript is mostly used in the development of web applications. However, using JavaScript 

for mobile application development might require the mobile application developers to 

learn the language. Due to this, the framework should be easy to learn. It is found out 

that understanding JavaScript in a mobile application development environment is quite 

straightforward without any problems [45]. 

Fast refresh can be considered as one of the reasons for the easy learnability of 

React Native. Fast refresh is a React Native feature which allows the developers get 
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immediate response for the changes made in the React components [27]. With this fea-

ture, the developers can see the effects of the changes in the component instantly which 

makes it easier to understand the working mechanism of the components. 
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5. CONCLUSION 

The market for smartphones is growing extremely nowadays. Due to this, the devel-

opment of many mobile applications for different platforms is needed. This has created 

some difficulty in time and cost for the developers and various companies. React Native 

is a new framework which allows the developers to build an application that can perform 

in multiple platforms like iOS and Android mobile devices. The objective of this thesis is 

to figure out if React Native is a feasible option for application development compared to 

native frameworks, in terms of performance and the user experience.  

The method to perform the thesis study was mainly literature study, where different 

articles and papers were studied to evaluate the performance of React Native applica-

tions and comparison is done with iOS and Android applications. The overall result 

shows that there are many factors that can affect the choice of the framework, which can 

include time and cost. Since an application developed using React Native can be run in 

both iOS and Android devices, it is less time-consuming in terms of development process 

as the developers do not have to write the code for the same application again while 

developing it for another platform. Similarly, the development is done using one program-

ming language is used, it does not require the developer to have knowledge about dif-

ferent languages, hence, it reduces the cost of the overall development. So, the choice 

of the framework also depends on the developer’s preference of the programming lan-

guage. Also, React Native is an open source which allows the developer to get help from 

the React Native community.  

Furthermore, if the performance is taken into consideration and is the priority of the 

application, the native frameworks are better than the React Native. As seen in section 

4.1, the performance of native applications is higher than that of React Native applica-

tions. Though the performance is better in native applications, the development of native 

applications might take longer time. Similarly, if the size of the application is to be con-

sidered then native frameworks are better than React Native; however, if the application 

to be developed is not a large application then it takes less space when developed with 

React Native. The size of the application basically depends on the number of features 

added to the application and how complicated or advanced the features are. Moreover, 

new versions are released in a monthly basis with changes and modifications, so, React 

Native can have better performance soon. The user experience is usually found to be 

similar to that of the applications developed with native frameworks, with not so much of 

differences.  
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6. FUTURE WORK 

Due to limited time, the performance testing was not possible to do for this thesis 

work. To further access React Native framework and compare with native frameworks, 

the performance testing can be performed in the applications developed using React 

Native and native frameworks for iOS and Android devices. One of the ways to do this 

can be selecting one of the quality models and identifying the quality attributes. This way 

a precise testing can be done on a selected quality attribute and the evaluation can be 

done in depth. In addition, the performance test can be performed using some algorithms 

like Bubblesort or Quicksort, so that exact performance measurement can be done. 

Additionally, the comparison of React Native with other cross-platform tools can be 

done to identify the performance parameters and reliability of React Native framework 

as a cross-platform tool.  
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