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Introduction

Welcome to Beginning Kotlin.

Kotlin may have (initially) gained popularity as a drop-in replacement
for Java for building Android apps, but it’s ubiquitous now. You can use
it to build web apps—both on the front and back end. Kotlin is quickly
gaining popularity in areas that used to be Java strongholds. If you want to
get a head start on Kotlin, this book is an excellent place to start.

Chapter Overviews

Chapter 1 (Introduction to Kotlin) - Brief introduction to the Kotlin
language. You'll learn a bit about the language's history and some of its
well-known capabilities. The chapter also walks you through the steps on
how to install Kotlin and get started with a quick project.

Chapter 2 (A Quick Tour of Kotlin) - Discusses the language
elements of Kotlin. You'll learn the syntax with brisk examples. You'll know
how to declare strings, variables, and constants. You'll also learn how to
move around using Kotlin’s control structures for looping, branching, and
exception handling.

Chapter 3 (Functions) - There’s a whole chapter dedicated to
functions because Kotlin’s functions have something new up their sleeves.
It has all the trimmings of a modern language like default and named
parameters, infix functions, and operators, and with Kotlin, we can also
create extension functions. Extension functions let you add behavior to an
existing class without inheriting from it and without changing its source.

xvii
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Chapter 4 (Types) - This chapter deals with object-oriented topics.
You'll learn how Kotlin treats interfaces, classes, and access modifiers.
We'll also learn about the new data classes in Kotlin. It also talks about
object declarations—it’s the replacement for Java’s static keyword.

Chapter 5 (Higher Order Functions and Lambdas) - Now, we go to
Kotlins’s functional programming capabilities. It discusses how to create
and use higher order functions, lambdas, and closures.

Chapter 6 (Collections) - Walks through the classic collection classes
of Java and how to use them in Kotlin.

Chapter 7 (Generics) - Using generics in Kotlin isn’t that much
different from Java. If generics are old hat for you, then most of this chapter
will be a review. But try to read through it still because it talks about reified
generics, which Java doesn’t have.

Chapter 8 (Debugging) - Kotlin has plenty of language improvements
that help us avoid errors. Still, errors are a big part of a programmer’s life.
This chapter walks you through the steps to do a debugging session in
Intelli].

Chapter 9 (Unit Testing) - If you're a fan of unit testing—why
shouldn’t you be?—this is for you. We’ll walk through the steps to write
and run unit tests using JUnit5.

Chapter 10 (Writing Idiomatic Kotlin) - Kotlin was designed to be
very similar to Java, but it also has plenty of features that make it stand out.
This chapter points out those unique Kotlin features and shows examples
of how to use them.

Chapter 11 (Creating a Spring Boot Project) - A quick introduction
to how to create a Spring Boot project using Kotlin.
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Source Code and Supplementary Material

All source code used in this book can be downloaded from github.com/
apress/beginning-kotlin, where you will also find the following online-
only extras:

Appendix A (Java Interoperability) - You can use Kotlin classes
from Java codes and vice versa. This chapter explores Java-Kotlin
interoperability.

Appendix B (Building a Microservices App Part 1) - Spring Boot is
an excellent choice for building microservices. This appendix details how
to build a sample microservices project.

Appendix C (Building a Microservices App Part 2) - Continues from
Appendix B.

Appendix D (Cloud Deployment) - It’s the age of cloud-native apps.
This chapter discusses the workflow for bringing Spring Boot apps into
the cloud.

Xix



CHAPTER 1

Introduction to Kotlin

Kotlin is a new language that targets the Java platform; its programs run on
the JVM (Java Virtual Machine), which puts it in the company of languages
like Groovy, Scala, Jython, and Clojure, to name a few.

What we’ll cover:

e Overview of the Kotlin language
e How to get Kotlin
e Getting Kotlin running in Intelli]

Kotlin is from JetBrains, the creators of Intelli], PyCharm, WebStorm,
ReSharper, and other great development tools. In 2011, JetBrains unveiled
Kotlin; the following year, they open-sourced Kotlin under the Apache
2 license. At Google I/0 2017, Google announced first-class support for
Kotlin on the Android platform; since then, Kotlin’s ubiquity has spread.
You can use Kotlin for web development (server-side and/or client-side),
desktop development, and of course, mobile development. With Kotlin/
Native in the works (still in beta at the time of writing), you should soon
be able to write Kotlin codes that compile to native code that can run
without a VM. In this book, we will focus on Kotlin for server-side web
development—using Spring Boot.

If you're wondering where the name Kotlin came from, it’s the name
of an island near St. Petersburg, where most of the Kotlin team is located.
According to Andrey Breslav of JetBrains, Kotlin was named after an island
just like Java was named after the Indonesian island of Java—however, you
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might remember that the history of the Java language contains references
that it was named after the coffee, rather than the island.

About Kotlin
It’s Simple

fun main() {

val name = "stranger" // Declare your first variable
println("Hi, $name!™") // ...and use it!
print("Current count:")
for (i in 0..10) { // Loop over a range
from 0 to 10
print(" $i")
}

Asyou can see from the preceding code—which I lifted from https://
kotlinlang.org—we don’t (always) have to write a class. Top-level

functions can run without wrapping them inside classes.

It's Asynchronous
import kotlinx.coroutines.*
suspend fun main() { /] #1
val start = System.currentTimeMillis()
coroutineScope { /1 #2
for (i in 1..10) {
launch { /] #3
delay(3000L - i * 300) /] #4

log(start, "Countdown: $i")


https://kotlinlang.org
https://kotlinlang.org
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/] #5

log(start, "Liftoff!")
}

fun log(start: Long, msg: String) {
println("$msg " +
"(on ${Thread.currentThread().name}) " +
"after ${(System.currentTimeMillis() -
start)/1000F}s")

#1 This is a function that can be suspended and resumed later.

#2 This statement creates a scope for starting coroutines.

#3 Start ten concurrent tasks.

#4 Pause the execution.

#5 Execution continues when all coroutines in the scope have finished

It’s Object-Oriented

abstract class Person(val name: String) {
abstract fun greet()

}

interface FoodConsumer {
fun eat()
fun pay(amount: Int) = println("Delicious! Here's $amount
bucks!™)

}
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class RestaurantCustomer(name: String, val dish: String) :
Person(name), FoodConsumer {

fun order() = println("$dish, please!™)

override fun eat() = println("*Eats $dish*")

override fun greet() = println("It's me, $name.")

fun main() {
val sam = RestaurantCustomer("Sam", "Mixed salad")
sam.greet() // An implementation of an abstract function
sam.order() // A member function
sam.eat() // An implementation of an interface function
sam.pay(10) // A default implementation in an interface

Like Java, it’s object-oriented. So, all those long hours you've
invested in Java’s OOP and design pattern won'’t go to waste. Kotlin classes,
interfaces, and generics look and behave quite a lot like Java’s. This is
definitely a strength because, unlike other JVM languages like Scala, Kotlin
doesn’tlook too foreign. It doesn’t alienate Java programmers. Instead, it
allows them to build on their strengths.

It’s Functional

Kotlin is a functional language. Higher order functions are functions that
operate on other functions, either by taking them in as parameters or by
returning them.

In a functional language (like Kotlin), functions are not just a named
collection of statements. You can use them anywhere you might use a
variable. You can pass functions as an argument to other functions, and you
can even return functions from other functions. This way, coding allows for a

different way of abstraction. Functions are treated as first-class citizens.
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main() {

// Who sent the most messages?

val frequentSender = messages
.groupBy(Message: : sender)
.maxByOrNull { (_, messages) -> messages.size }
?.key

println(frequentSender) // [Ma]

// Who are the senders?
val senders = messages
.asSequence()
.filter { it.body.isNotBlank() && !it.isRead }
.map(Message: :sender)
.distinct()
.sorted()
.tolist()
println(senders) // [Adam, Ma]

data class Message(

val

val sender: String,
val body: String,
val isRead: Boolean = false

messages = listOf(

Message("Ma", "Hey! Where are you?"),
Message("Adam", "Everything going according to plan
today?"),

Message("Ma", "Please reply. I've lost you!"),

// #1

/1 #2
/1 #3
/1 #4

/1 #5

/] #6

/1 #7

/] #8
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#1 Get their names.

#2 Make operations lazy (for a long call chain).
#3 Use lambdas ...

#4 ... or member references.

#5 Convert sequence back to a list to get a result.
#6 Create a data class.

#7 Provide a default.

#8 Create a list.

Ideal for Tests

// Tests

// The following example works for JVM only
import org.junit.Test

import kotlin.test.*

class SampleTest {

@Test

fun “test sum () { /] #1
val a = 1
val b = 41

assertEquals(42, sum(a, b), "Wrong result for
sum($a, $b)")
}

@Test
fun “test computation™() {
assertTrue("Computation failed") {
setup() /] #2
compute()
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// Sources

fun sum(a: Int, b: Int) = a + b
fun setup() {}

fun compute() = true

#1 Write test names with whitespaces in backticks
#2 Use lambda returning the test subject
Other things we can say about Kotlin are the following:

o It'sless ceremonious than Java. We don’t need to
explicitly write getters and setters for data objects;
there are language features in Kotlin which allow us
to do away with such boiler-plate codes. Also, the
natural way of writing codes in Kotlin prevents us
from ever assigning null to a variable. If you want to
explicitly allow a value to be null, you have to do so in a
deliberate way.

« It’s statically and strongly typed. Another area that
Kotlin shares with Java are the type system. It also uses
static and strong typing. However, unlike in Java, you
don’t always have to declare the type of the variable
before you use it. Kotlin uses type inference.

o Interoperability with Java. Kotlin can use Java
libraries, and you can use it from Java programs as
well. This lowers the barrier to entry in Kotlin, and the
interoperability with Java makes the decision to start a
new project using Kotlin a less daunting enterprise.

All the sample codes above are from kotlinlang.org. If you'd like to
try the codes without investing time (yet) on IDE setup, go to https://
kotlinlang.org. You should see the code samples I used above
(Figure 1-1).
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Try Kotlin

Simple

i}

L name, =
printlnf
print(

(i

print(

Figure 1-1. Try Kotlin

If you click the “Run” button or the “Open in Playground” link, you
should be able to run the codes, see the result, and even edit the codes.

The Kotlin playground is good for short snippets and for
experimenting. If you intend to do non-trivial coding work in Kotlin, you'll
need an IDE.

Itis possible to use Kotlin without Intelli]. You should be able to find Kotlin
plugins for Eclipse or NetBeans—you can even use the Kotlin command line
SDK ifyou feel really up to it, but the simplest way to get started is to just use
JetBrain's Intelli]. After all, Kotlin was a brainchild of JetBrains.

Setup and Configuration of IntelliJ

With Intelli], you don’t need to download the JDK (Java Development Kit)
separately; you also don’t need to install the Kotlin plugin manually. You
can manage both the JDK and Kotlin plugins within Intelli].

To download Intelli], go to https://jetbrains.com, click “Developer
Tools’, then “Intelli] IDEA’, as shown in Figure 1-2.
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C 1t @ jetbrains.com

JET
BRAINS

per Tools

IDEs PLUGINS & SERVICES WNET & VISUAL STUDIO LANGUAGES &
FRAMEWORKS
AppCode Intelli) IDEA % All Plugins Rider
Kotlin
ClLion PhpStorm IDE Themes ReSharper
Ktor
DataGrip PyCharm Big Data Tools ReSharper C++
MPS
DataSpell Rider Code With Me dotCover
Compose for
Fleet RubyMine QA Tools dotMemory Desktop
Goland WebStorm Rust dotPeek
Scala dotTrace
Toolbox App .NET Teols Plugins
RiderFlow

Figure 1-2. Developer Tools section on the JetBrains site

Then, in the screen that follows (Figure 1-3), choose either the
Community or the Ultimate edition.

Download IntellJ IDEA

Windows macOS Linux

Ultimate

For web and enterprise development

Version: 2022.2.1

Build: 222.3739.54 onond
17 August 2022 ownloa

Release notes A

Free 30-day trial available

System requirements COI‘I‘II‘?I'Il.;ll'li't)ir

Installation instructions For JZWM and Android development

Other versions
o Download .dmg (Intel) w
Third-party software

Free, built on open source

Figure 1-3. Download Intelli]



