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ABSTRACT 

 

Clean Architecture principles, Model-View-ViewModel (MVVM) 

architecture, Reactive Programming, and declarative UI (user interface) are a set 

of principles and practices aimed at producing highly maintainable, scalable, and 

testable applications. In this thesis, the writer demonstrates how the application of 

those principles and practices when implemented can produce maintainable, 

scalable, and testable applications and supports that with tests all of which have 

passed successfully. The application produced is for an institution in Indonesia that 

was tracking the absent students from the daily meetings using semi-manual 

methods that were consuming more time and energy that they had hoped. The 

application helped them reduce the time needed to create new reports and helped 

them entirely automate processing the reports. 
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Chapter I  

INTRODUCTION 

I.1 Introduction 

STAIIS (STAI Imam Syafi’i) is an educational institution where the students are 

required to attend daily meetings. The management has been using manual methods to keep 

track of the students that violate these rules. The manual methods consume much more time 

and energy than needs to be when using a software to automate what can be automated. An 

application to automate the processing is developed with the principles and practices to keep 

it maintainable and scalable to continue to be used and to continue adapting with ease to new 

requirements as they are needed.  

Software being easy to change compared to hardware is one of its defining 

characteristics. Software that cannot be easily changed cannot be adopted to new requirements 

as it grows in size and complexity. Maintaining software maintainability and ease of change 

are two of the responsibilities of software engineers as without these two, as software grows 

in size and complexity, if it the cost of maintaining it outweighs the profits, that would lead to 

the abandonment of projects and to the waste of the energy invested in developing them as 

doing otherwise is economically unviable for the stakeholders (Martin 2017). 

Various attempts have been made, with varying degrees of success, to make the 

complexity of software manageable as it grows in size. Those attempts include the introduction 

of principles and programming paradigms that have been found by others to help them 

maintain the complexity of software manageable as it grows in size. The principles and 

paradigms to be demonstrated an application of in this thesis include a subset of the clean 

architecture principles, the MVVM (Model-View-ViewModel) architecture pattern, the 

declarative UI (User interface) programming paradigm, and the reactive programming 
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paradigm. All of these principles will be demonstrated an application of in this thesis with the 

aim of maintain the complexity of the software manageable as it grows in size and the aim of 

making it easy to change and adapt to new business requirements changes.  

As a use case, an Android application will be developed for an educational institution 

in Jawa Barat, Indonesia which will help them with managing their students’ data. In the piece 

of software to be developed, an application of the principles and paradigms mentioned above 

will be demonstrated.  

I.2 Research Problem 

Given the aim of this thesis, the research questions can be formulated as follows: 

1. How are Clean and MVVM architecture patterns implemented in a Modern 

Android application? 

2. How are Reactive programming and Declarative UI paradigms implemented in 

a Modern Android application? 

I.3 Research Aims 

1. The production of a mobile application that will be used on a daily basis by a 

group of supervisors at STAIIS. 

2. Contributing to the literature by providing a demonstration of how Clean 

Architecture principles, MVVM architecture pattern, Reactive Programming 

and Declarative UI paradigms are implemented in a Modern Android 

application 

I.4 Research Benefits 

1. By the end of this project, the following is hoped to be achieved 

2. Making the management of the students’ data at STAIIS less time consuming 

3. Producing a scalable and maintainable application 
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4. Making the implementation of the principles and paradigms mentioned above 

easier for other developers by providing an example of how that is done 

I.5 Project Scope 

The project scope will be limited to the following: 

1. The application to be developed will be a native Android one 

2. Testing will be limited to unit and instrumental tests that will be based on the use 

cases of the functional requirements 

I.6 Writing Organizational System 

The organizational system of writing of this thesis will follow the standard of the 

faculty of computer science of Sriwijaya University 

I.6.1 Chapter 1 

This chapter gives a background to the research and includes the problem statement, 

research aims, research benefits, and project scope. 

I.6.2 Chapter 2 

This chapter explains the concepts used in the following chapters 

I.6.3 Chapter 3 

This chapter explains the steps to be taken starting with the analysis all the way to the 

implementation 

I.6.4 Chapter 4 

This chapter includes steps taken to implement the application and the problems faced 

during the implementation of the application. 
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I.6.5 Chapter 5 

This chapter includes the analysis of the results of the implementation and the analysis 

of the test results 

I.6.6 Chapter 6 

This chapter includes a summary of the research and suggestions for those who 

continue to take this further. 

I.7 Summary 

Clean Architecture principles, the MVVM paradigm, Reactive programming, and 

Declarative UI help developers create testable, maintainable, and scalable applications. As a 

demonstration of how those principles and paradigms come together to produce such 

applications, a native Android application for solving the problems the supervisors at STAIIS 

are facing with managing a subset of their students’ data will be developed where all those 

principles and paradigms will be applied to develop an app that can continue to be developed 

and benefitted from by the supervisors at STAIIS. 
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