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Preface
Functional programming makes my job more pleasant every day, even if it
drives me crazy sometimes.
Learning about the functional style has profoundly changed how I design my
applications; not only that, but it also made programming fun again. So my
aim here is to write the book that I wished I had read when I started learning
functional programming.
I ended up as a developer by chance, I learned programming by writing videogames in BASIC and then I started writing small programs as a part-time job
when studying philosophy at my university. At that time, I was writing a lot
of (horrible) code and having a lot of fun. I didn’t know anything about objectoriented principles, design patterns, and other such things. Still, my code
worked, which was magic enough for me.
Around the year 2000 I started working on bigger projects where I discovered
automatic tests. This was a revelation for me, and it pushed me to study
computer science more seriously. Once I learned more, my programs became
more maintainable but also more complicated. I struggled more with writing
code. This somehow removed the fun out of my job, but I told myself that I
was a more “professional” programmer.
Then at some point, I decided to pursue simplicity and productivity over
abstract principles, and started having fun again. With this book, I want to
show how it is possible to use a functional design style and still have fun
writing applications. In other words, this is a book written by a developer
writing code every day for the benefit of other people like him.
As an industry, I think we need to improve the quality of the software we
write. Functional Programming is not a silver bullet1 but it can help reduce
the amount of work needed to deliver value to the business.

1.

https://en.wikipedia.org/wiki/No_Silver_Bullet
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Still, quality alone cannot give us good velocity, but it can provide us with
speed. To transform it into velocity, we also need direction. Without direction,
we may build the perfect software only to find that it was not what our business needed.

About This Book
The main goal is not to present original ideas or novel techniques but to show
an easy way to learn and use the functional thinking in your daily work. I
hope that the diagrams and explanations in this book will help you to
understand how it is possible to effectively avoid mutable state and side effects
and instead rely on functional programming constructs.
Still this is not a book about functional programming. At least not only about
functional programming. The best description of this book I heard from one
of the reviewers is that this is a book on how to write better software using
functional programming and other good practices, according to Uberto.
Well, for sure I’m very opinionated, and I’m presenting practices and ideas
I’ve refined for more than twenty years of professional coding, but I hope they
may be useful for others as well. You may have different ideas about some of
the code presented here, I think this is perfectly fine. I hope to pass the idea
of how to design software in a functional way, not tell you to copy my specific
patterns.
Putting it in another way, this book is like a kind of journey, and like all
adventures, there are many side quests that the hero (that will be you) needs
to complete before advancing with the main mission.
For this reason, in this book, we will also cover how to transform user stories
into high-level tests to verify them. We will look at other good practices for
delivering a successful project. Even if they may not seem related to functional
programming at first, they are part of the whole functional approach to writing
applications, of which writing code is only a part.
I realize there is a risk of covering too much but not going deep enough and
making everybody unhappy. Still I think it’s important to cover all the aspects
of software development to show how to build software in a functional way.
I may fail, but it won’t be for lack of trying.

Who Should Read This Book
This is a book aimed at intermediate and expert programmers; I will try to
introduce each new concept, but this book takes many things for granted.
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But it should be possible to read this book without knowing Kotlin—it should
be enough to know Java, C#, or a similar language.
When writing this book I kept three categories of readers in mind:
• Developers well experienced with object-oriented programing that are
interested in knowing more about functional programming and its benefits
• Functional programming beginners who struggle to translate the classic
textbook example into a full application
• Programmers used to functional programming in another language, like
Scala or F#, who are interested in Kotlin
I don’t expect that you can learn from this book without studying the code
and doing the exercises. You may be able to do that, but I won’t expect it. I
don’t even think I would be able to do it myself.

How to Read This Book
I’ve tried to make this book as light and concise as possible without compromising the clarity of the explanations. Unfortunately the effort to keep the
book light has forced me to leave out some detailed explanations and many
other interesting topics. Try the code yourself if you are unsure or contact
me through social media:
Twitter: https://twitter.com/ramtop
Medium: https://medium.com/@ramtop
Linkedin: https://www.linkedin.com/in/uberto/
Here are some suggestions to get the most out of this book.
The introduction tries to answer the question of why adopting functional
programming can be a good idea. But for a better understanding of what
functional programming really is, there is the first appendix. If you are new
to functional programming I suggest you read that appendix before starting
the rest of the book. There we will look at the basic principles of functional
programming and how it differs with object-oriented style.
Chapters 1 through 12 are the core of the book, and they will show how we
can progressively build an application following functional design. They start
gradually, but as our application progresses, we will cover advanced concepts
like monads, applicatives, and profunctors.
The idea is that reading the chapters in order will help you understand the
process of building a complete application. For this reason you will find the
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code from the book repository split into different steps, each covering a
chapter or two. This will allow you to compile it yourself to see how it works.
Still, if you are not interested in some parts, it should be possible to skip to
the next chapter. Each chapter starts with an explanation of what we will
focus on and ends with a recap of what we’ve discussed.
Each of these chapters has exercises at the end to help you understand the
general application of functional principles and verify your functional insight.
In my experience as both a teacher and a student, you can learn functional
programming only with a lot of practice. The exercises are especially beneficial
when you find something hard to grasp. Writing and playing with code until
you get it entirely is the best way to master any new concept.
The final chapter is about how to design and build a microservice architecture
using a functional approach. It can be read independently from the previous
chapters, and it has a higher-level perspective than they do.
If you are new to functional programming, you can read the functional programming appendix before chapter 1. It will introduce a bit of history of
functional programming and practical examples for its principles.
If you don’t know (much) about Kotlin, you can look at the Kotlin appendix
to better understand Kotlin syntax, comparing it with the Java one. It concentrates on Kotlin’s functional idioms used in the rest of the book. Please
remember that this book is not a complete tutorial on Kotlin or the JVM. If
you want a more complete—and fun-to-read—introduction to the Kotlin language from the ground up, I suggest Programming Kotlin by Venkat Subramaniam.
Each chapter has exercises to help you understand the concepts discussed.
The exercise appendix has hints and explanations for the exercises, so you
can read it if you are not sure about the solution. The full solutions for all
the exercises are in the repository.
If after having read this book you are craving more stuff on functional programming, then in the category theory appendix there is an introduction to
category theory and some suggestions on where to find material to study this
fascinating field further and help you better understand it.
Dear reader, I will be happy if you enjoy reading this book even a fraction of
how much I enjoyed writing it.
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