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Preface

Kotlin Crash Course is a fast-paced, hands-on introduction to Kotlin, preparing readers to 
build robust applications efficiently using the latest language features and best practices.

The book is divided into comprehensive chapters that cover key Kotlin programming topics 
such as object-oriented and functional programming, collections, concurrency, and unit 
testing. Each chapter takes a Learning by Doing approach, focusing on practical projects 
rather than solely theoretical knowledge. This strategy improves knowledge retention by 
simulating real-life experiences, allowing students to apply concepts in practice as they 
learn them.

Furthermore, the book is interwoven with an abundance of best practices obtained from 
industry experience. This approach ensures that even beginners can gain seasoned insights 
and apply their knowledge confidently to real-world challenges.

Whether you are new to Kotlin or looking to refresh your skills, this book offers a step-
by-step guide to quickly mastering the language features, preparing you for advanced 
development tasks and boosting your career opportunities. 

Chapter 1: Discovering the Power of Kotlin Programming - This chapter provides an 
introduction to Kotlin, a modern programming language that runs on the Java Virtual 
Machine (JVM), can compile to JavaScript, and can be used for native code via LLVM based 
backend or GraalVM Native. The chapter starts by explaining what Kotlin is and how it 
was developed, including its key features and benefits compared to other programming 
languages. It then dives into the advantages of using Kotlin, such as its concise syntax, null 
safety, interoperability with Java, and support for functional programming. The chapter 
also discusses the growing popularity of Kotlin in the industry and its potential for future 
development. Additionally, we will explain the “Learn by Doing” approach of this book. 
By the end of this chapter, readers will have a good understanding of Kotlin's advantages, 
its multi-platform capabilities, and why it is an attractive choice for modern software 
development, including frontend, backend, serverless, and cloud computing. In addition, 
readers will become aware of the book's very hands-on approach to learning Kotlin.

Chapter 2: Kotlin Syntax and Basic Coding Conventions - This chapter provides an 
overview of Kotlin’s syntax and basic coding conventions. The chapter covers essential 
topics such as naming conventions, comments and documentation, and code formatting 
and style guides. Readers will learn the basic building blocks of the Kotlin language, 
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including variables, functions, control flow statements, and null safety. The chapter 
also discusses how to write clean and maintainable code by adhering to Kotlin’s coding 
conventions, including naming conventions and commenting guidelines. By the end 
of this chapter, readers will have a good understanding of Kotlin’s syntax and coding 
conventions, allowing them to write clean and maintainable code in Kotlin. It also lays the 
foundation for more advanced programming concepts covered in later chapters.

Chapter 3: Setting up the Development Environment - This chapter guides readers 
through setting up their development environment with IntelliJ IDEA, a popular and user-
friendly IDE for Kotlin development. The chapter covers how to install and configure 
IntelliJ IDEA, as well as how to create a Kotlin project and set up Gradle with Kotlin 
DSL for building and testing the application. This also includes building a simple Hello 
World like program using the new development environment, compiling and running the 
program, and generating KDoc documentation for it. By the end of this chapter, readers 
will have a fully functional Kotlin development environment set up and ready for building 
and testing Kotlin applications.

Chapter 4: Fundamental Building Blocks of Kotlin - This chapter covers the fundamental 
building blocks of Kotlin programming. Topics include variables and data types, string 
templates, functions, null safety, control flow statements, and exception handling. Through 
a dynamic, hands-on project, readers will progressively build a command-line Formula 
One simulation, applying new concepts in real-time. This chapter emphasizes practical 
application, encouraging experimentation with Kotlin in IntelliJ’s scratch files. Readers 
will learn how to declare variables, create functions, and use control flow statements to 
create conditional statements and loops. The chapter also covers null safety, an important 
feature in Kotlin that helps prevent null pointer exceptions. By the end of this chapter, 
readers will have a solid understanding of the basics of Kotlin programming, which will 
be essential for the more advanced programming concepts covered in later chapters.

Chapter 5: Object-oriented Programming - This chapter covers the fundamental 
principles of Object-oriented Programming (OOP) in Kotlin, including classes and objects, 
inheritance, polymorphism, interfaces, and generics. The chapter also covers advanced 
topics such as data classes, enum classes, sealed classes, and the object keyword. Readers 
will learn how to use smart casts and destructuring declarations to write clean and efficient 
Kotlin code. The chapter includes a hands-on project that provides practical experience 
in implementing OOP concepts. By the end of this chapter, readers will have a solid 
understanding of OOP principles in Kotlin and how to apply them in practice, enabling 
them to build robust and maintainable applications.
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Chapter 6: Kotlin Collection Framework - This chapter covers Kotlin’s powerful 
collection framework, which includes List, Set, and Map data structures. The chapter 
explains the key features of each collection type and explores how to manipulate their 
elements using various functions such as filter, map, any, all, none, find, findLast, first, 
last, count, associateBy, groupBy, partition, flatMap, minOrNull, maxOrNull, sorted, map 
element access, and zip. Readers will learn how to use these functions to perform common 
operations such as searching, filtering, and sorting data. The chapter also includes a hands-
on project to help readers reinforce their understanding of the material. By the end of this 
chapter, readers will have a solid grasp of Kotlin’s collection framework and will be able 
to use it effectively in their own code.

Chapter 7: Scope Functions - This chapter introduces readers to Kotlin’s scope functions, 
including let, run, with, apply, and also. These functions provide a concise and efficient 
way to work with objects and simplify code. Readers will learn how to use each of the scope 
functions and when to apply them to different scenarios. The chapter includes a hands-on 
project to help readers practice using the scope functions in real-world examples, such as 
manipulating a list of integers and implementing a “safe call with let” operator. By the  
end of this chapter, readers will have a good understanding of Kotlin’s scope functions 
and how they can improve their code.

Chapter 8: Functional Programming - This chapter dives into the world of functional 
programming, introducing readers to the key concepts and techniques for writing efficient 
and concise code. The chapter begins with an introduction to functional programming 
and the benefits it offers, followed by an exploration of higher-order functions, lambda 
functions, extension functions and properties, infix functions, operator overloading, and 
function composition. Readers will also learn how to work with Kotlin DSL using functional 
programming techniques, and will have the opportunity to apply their knowledge through 
a hands-on project that also includes a front-end component using Jetpack Compose. 

Chapter 9: Exploring Delegation Design Pattern - This chapter explores delegation, a 
design pattern that allows objects to delegate certain responsibilities to other objects. In 
Kotlin, delegation can be achieved through the use of interfaces or delegated properties, 
which can lead to more efficient and concise code. By delegating responsibilities to other 
objects, the programmer can reduce code duplication, increase code reuse, and write 
more maintainable code. Additionally, delegated properties can be used to optimize 
object creation and memory usage. This chapter covers the delegation pattern, functional 
delegation, property delegation, and provides hands-on project that uses delegation within 
the business logic as well as Jetpack Compose frontend. By the end of this chapter, readers 
will have a solid understanding of delegation and its benefits for both the efficiency of 
code and the productivity of programmers. 
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Chapter 10: Concurrency and Parallelism - This chapter focuses on concurrency and 
parallelism in Kotlin, introducing both threads and coroutines as approaches to manage parallel 
execution. The chapter covers the basics of coroutines, structured concurrency, coroutines 
context and dispatcher, and context management to help readers write efficient concurrent 
programs. The topics of synchronization are also covered to ensure thread safety and avoid 
race conditions. Channels and flow are introduced as powerful tools for communication and 
data flow between coroutines, while exception handling is discussed to help manage errors in 
concurrent programs. Hands-on project allows readers to apply their knowledge in practice. By 
the end of this chapter, readers will have a solid understanding of concurrency and parallelism 
in Kotlin and be able to write efficient and safe concurrent programs.

Chapter 11: Unit Testing in Kotlin - This chapter introduces readers to unit testing in 
Kotlin, a critical aspect of modern software development. The chapter covers the basics of 
writing unit tests with Kotlin, including popular testing frameworks. Readers will learn 
hands-on how to write tests and how to use the MockK library to write tests for classes 
that depend on external services. The chapter also covers how to measure test coverage. By 
the end of this chapter, readers will have a solid understanding and hands-on experience 
in writing effective unit tests for their Kotlin code, ensuring that their code is reliable, 
maintainable, and robust.

Chapter 12: Building a Simple REST API- This chapter introduces readers to building a 
simple REST API with Kotlin using the Ktor framework. The chapter covers the basics of 
building endpoints and handling requests. By the end of the chapter, readers will have a 
fully functional REST API that can perform CRUD operations on a collection of data. The 
chapter also includes a hands-on project to help readers solidify their understanding of the 
material, including building the REST API, creating an integration test, and running the API 
locally, and trying it out using Swagger. Overall, this chapter provides a solid foundation for 
readers to start building their own REST APIs using Kotlin and Ktor.

Chapter 13: Building Event - Driven Cloud Native Serverless Application- In this chapter, 
the readers will learn about serverless computing, with a focus on its scalability and the 
simplicity of not having to manage infrastructure. Building a serverless application and 
deploying it to the cloud will provide readers with practical experience. In the process 
of building a serverless application, readers will learn about the benefits and challenges 
of serverless systems. Throughout the process, readers will experience how they can use 
Kotlin to write infrastructure as code to configure their cloud resources, how to implement 
the function as a service, and then automate their deployment to the cloud. The objective is 
to provide readers with a thorough grasp of how serverless technologies work in practice 
and to show why Kotlin is a good fit for modern cloud-based applications.
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Introduction
This chapter provides an introduction to Kotlin, a modern multi-platform general purpose 
programming language. The chapter starts by explaining what Kotlin is, including its key 
features and benefits compared to other programming languages. It then dives into the 
advantages of using Kotlin, such as its concise syntax, null safety, interoperability with 
Java, and support for functional programming. The chapter also discusses the growing 
popularity of Kotlin in the industry and its potential for future development. Additionally, 
we will explain the learn by doing hands-on approach of this book. By the end of this 
chapter, readers will have a good understanding of Kotlin’s advantages, its multi-platform 
capabilities, and why it is an attractive choice for modern software development, including 
frontend, backend and cloud computing.

Structure
This chapter covers the following topics:

•	 Kotlin

•	 Advantages of using Kotlin

•	 Learn by doing approach of this book

Chapter 1
Discovering the  
Power of Kotlin 

Programming
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Objectives
This chapter introduces you to the world of Kotlin programming, where you will learn 
about an innovative and adaptable language that is changing the way developers build 
applications. JetBrains developed Kotlin, an open-source language that is rapidly growing 
in popularity in the tech industry. This chapter will walk you through Kotlin’s key 
features and the practical benefits it has over other languages. You will learn why Kotlin 
is an excellent choice for a variety of projects, including backend development, cloud 
computing, mobile, desktop, web development, and data analytics.

Kotlin
Kotlin is an open-source, all-purpose, multi-platform, statically typed programming 
language created by JetBrains, suitable for a wide range of development needs. From 
building engaging mobile, desktop, and web applications to robust backend systems, 
including cloud-native solutions and data science projects, Kotlin’s versatility is 
exceptional. 

The language is designed to be fully compatible with Java, allowing it to take use of the 
vast ecosystem of Java libraries and frameworks, making it an excellent alternative for 
developers wishing to move to a more concise and expressive language while maintaining 
Java’s functional richness.

Kotlin’s ability to target multiple platforms derives from its ability to compile to bytecode 
for the Java Virtual Machine (JVM), translate to JavaScript for web development, and 
generate native code using LLVM or GraalVM for resource-constrained situations and 
quick startup times. This makes Kotlin an ideal choice for creating multi-platform mobile 
applications as well as server-side applications, particularly in cloud-native ecosystems 
where performance and resource management can be crucial.

Kotlin offers clarity and conciseness to data science, making it easy to manipulate data 
and perform difficult computations. Its static type system and powerful features, like as 
extension functions and lambdas, allow developers to construct clean and maintainable 
analytical applications.

The Kotlin Foundation https://kotlinfoundation.org controls the language’s development 
to ensure its long-term sustainability, which was significantly enhanced when Google 
chose Kotlin as its preferred language for Android app development in May 2019. This 
support has resulted in a fast rise in Kotlin’s popularity and acceptance for both mobile as 
well as backend development.

By adopting Kotlin, developers can benefit from a language that is not only modern and 
powerful but also supported by a large community and strong corporate backing, assuring 
a rewarding learning curve and an investment in skills that will be relevant for years to 
come.
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Advantages of using Kotlin
In this section, we look at the numerous benefits of using Kotlin, a language that integrates 
the principles of object-oriented and functional programming with safety features and 
multiplatform flexibility.

All-around language capabilities
Kotlin is a modern language that supports object-oriented (OO) and functional 
programming (FP) from the ground up. Kotlin is designed to avoid the drawbacks of 
languages like Java, which introduced functional programming features long after its 
origin, and JavaScript, which retrofitted object-oriented capabilities, by providing a more 
accessible approach to both paradigms. Kotlin integrates both programming paradigms, 
making software development not only more pleasant but also more robust, testable, and 
safer. This dual capacity means that Kotlin developers always have the correct tool for the 
job, making the language extremely adaptable and enjoyable once mastered.

Object-oriented programming in Kotlin
Object-oriented programming (OOP) is a paradigm that uses objects to store data 
(properties) and code (methods). OO programming leverages:

•	 Encapsulation: ensuring that data structures and operations are used as intended.

•	 Inheritance: the process of directly obtaining the attributes and behavior of other 
objects in order to create a new object.

•	 Polymorphism: the ability of methods to behave differently depending on the 
object on which they operate, enabling a single interface to be used for different 
underlying data types.

Kotlin also integrates built-in design patterns like singleton and delegation directly into its 
type system, making typical OO patterns easier to implement and less error-prone. 

In this book, you can learn about object-oriented programming with Kotlin in Chapter 5, 
Object-Oriented Programming and explore Kotlin’s delegation pattern in Chapter 9, Exploring 
Delegation Design Pattern.

Functional programming in Kotlin
In Kotlin, functional programming focuses on developing software with pure functions, 
which have no side effects and do not rely on or change any state outside their scope. This 
programming approach has many benefits:
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•	 Immutability: reducing runtime errors by not changing the state once it has been 
created. This strategy reduces runtime errors, making the code more predictable 
and debuggable.

•	 Higher-order functions: increasing the language’s versatility by letting functions 
to be provided as arguments, or returned as values. This feature improves the 
language’s flexibility and power, allowing for more modular and expressive 
programming.

•	 Expressiveness: allowing developers to produce more concise and readable code. 
This minimizes the number of defects and the effort required to read and maintain 
the code.

Kotlin also introduces scope functions that bring additional clarity and brevity to operations 
that would be more verbose in other languages. This book covers scope functions in Chapter 
7, Scope Functions, and functional programming in Chapter 8, Functional Programming.

Safety features
Kotlin has numerous safety features which inherently make the code less buggy and easier 
to read and understand: 

•	 Null safety: Kotlin’s type system contains nullability checks, which the compiler 
enforces to avoid NullPointerExceptions. This strict handling of null values 
means that all null-related operations are explicitly handled, improving the safety 
and stability of your applications.

•	 Safe casting: Kotlin includes safe casting capabilities to avoid 
ClassCastException. This feature guarantees that objects are cast appropriately, 
increasing application stability by preventing frequent type mistakes.

•	 Immutability: Kotlin advocates the usage of immutable objects, which improves 
safety by preventing objects from being modified after they are created. This 
immutability results in more predictable code, which is easier to debug and 
maintain.

•	 Structured concurrency: Kotlin’s concurrency model is structured, making it 
easier to manage multiple operations that execute concurrently. This methodology 
encourages simpler and more efficient concurrent code, eliminating the complexity 
typically associated with asynchronous programming.

•	 Smart casts and type safety: Kotlin’s type system is inherently safe since variables 
must be explicitly declared and handled within their type constraints. On top of 
this, Kotlin provides smart casts, which decrease boilerplate and improve code 
readability by automatically casting types once their conditions have been verified. 
This enables you to deal with variables more fluidly without sacrificing safety, 
ensuring that operations are both safe and straightforward. For example, after a 
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variable is confirmed as non-null or of a certain type, Kotlin smartly casts it within 
the condition block, simplifying subsequent actions and lowering the margin for 
errors.

The book discusses safety features in Chapter 4, Fundamental Building Blocks of Kotlin, and 
structured concurrency in Chapter 10, Concurrency and Parallelism.

Multiplatform development
Kotlin’s multiplatform capabilities let developers create applications that operate on 
variety of platforms while reusing common code, resulting in reduced development 
time and effort. This functionality is very useful for developing frontend and backend 
applications that need to work across many platforms.

Frontend development: Kotlin allows you to build sophisticated, responsive front-end 
applications for Android, iOS, desktop, and the web. Jetpack Compose Multiplatform 
is one of the standout technologies, allowing you to create declarative UIs for Android, 
iOS, desktop and the web from a single codebase.  For further information, see Jetpack 
Compose Multiplatform https://www.jetbrains.com/lp/compose-multiplatform and 
Kotlin Wasm https://kotlinlang.org/docs/wasm-overview.html.

Backend development: Kotlin’s adaptability extends to the backend, where it can compile 
to the JVM, allowing for easy integration with Java and its ecosystem. For situations that 
need specific languages, such as certain language restrictive cloud-native components, 
Kotlin can be compiled to JavaScript using NodeJS to ensure broad compatibility, see 
https://kotlinlang.org/docs/js-project-setup.html. Furthermore, Kotlin may be built to 
native binaries using LLVM-based backend https://kotlinlang.org/docs/native-overview.
html or GraalVM https://www.graalvm.org in circumstances demanding optimized 
memory consumption and faster startup times.

You will use Jetpack Compose in hands-on projects of Chapter 8, Functional Programming, 
and Chapter 9, Exploring Delegation Design Pattern, create a REST API backend application 
in Chapter 12, Building a Simple REST API, and develop, deploy and run a Kotlin application 
on cloud native in Chapter 13, Building Event Driven Cloud Native Serverless Application. 

Interoperability with Java
One of Kotlin’s most important characteristics is its compatibility with Java, which allows 
it to smoothly integrate into existing Java environments. This compatibility has various 
practical benefits:

•	 Seamless integration on JVM: Kotlin’s seamless integration with the Java Virtual 
Machine (JVM) allows it to run anywhere Java can, including any cloud platforms 
that support the Java language. This makes Kotlin an ideal choice for enterprises 
and developers that want to use the current infrastructure without making major 
modifications.


