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Let's get started!
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JVM Alien
Runs on the JVM but isn’t Java
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Very easy to get started with Kotlin on existing Java Codebase!
IntelliJ additionally provides (best-effort) automatic conversion of Java files to Kotlin.
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2017: Android app development introduces first-class support for Kotlin



2019: Kotlin becomes standard language for Android app development
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2023: Kotlin becomes standard language for Gradle build scripts



Strongly Typed
Multiplatform

Garbage Collected

Compiled

Concurrent
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Javas Type System Kotlins Type System

()

Every non-primitive type can be null! Null is a separate type!
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At compile time:
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String x = null;
int length = x.length();




String x = null;
int length = x.length();
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K At compile time:
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val x: String = null ’
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K At compile time:
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val x: String = null
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Compile error: cannot

assign null to non-nullable
type String.

.1 WEDONT
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At compile time:

Q‘

val x: String? = null : K“Tll“ compllin

val length = x.length \\\




At compile time:

val x: String? = null
val length = x.length
AAAAAAA

Compile error: cannot
invoke method length on
nullable type String?




At compile time:

val x: String? = null
val length = x?.length ?: @



A program written purely in Kotlin can never throw a NullPointerException
because the compiler will not permit it.
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Meanwhile at Oracle...

JEP 358: Helpful NullPointerExceptions

Authors Goetz Lindenmaier, Ralf Schmelter
Owner Goetz Lindenmaier
Type Feature
Scope JDK
g et Status Closed /Delivered
Bylaws - Census Release 14
Legal Component hotspot/runtime
Workshop Discussion hotspot dash runtime dash dev at openjdk dot java dot net, core
45R.Pracess dash libs dash dev at openjdk dot java dot net
Mercuria Effort S
GitHub Duration S
Tools Reviewed Alex Buckley, Coleen Phillimore
iJeg hamess by
Groups Endorsed Mikael Vidstedt
(o »ew', by
Created 2019/03/15 10:27
Updated 2021/12/22 14:02
Issue 8220715
Summary

Improve the usability of NullPointerExceptions generated by the JVM by
describing precisely which variable was null.

IDE Tooling & Support
Internatinnalization
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Data Classes

Step 1. Create the class.
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Step 2: add the fields
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Step 3. add the constructor
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Step 4: add the getters and setters
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Step 5: add hashCode() and equals()
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Step 6: add toString()
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Step 3. Add the constructor
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Step 4: Add the getters & setters
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Step 5: Add hashCode() and equals()
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Step 6: Add toString()
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( Data Classes

import lombok.Data;

@Data
public class Student {

private String studentId;
private String firstName;
private String lastName;
private Date birthDate;

}

Lombok is an annotation processor.

It hooks into the Java build process and
generates new bytecode based on the
annotations. Your IDE and tooling needs
to support this explicitly!

data class Student(
var studentId: String,
var firstName: String,
var lastName: String,
var birthDate: Date,




( Data Classes

import lombok.Data;

@Data
public class Student {

private String studentId;
private String firstName;
private String lastName;
private Date birthDate;

}

Lombok is an annotation processor.

It hooks into the Java build process and
generates new bytecode based on the
annotations. Your IDE and tooling needs
to support this explicitly!

data class Student(
var studentId: String,
var firstName: String,
var lastName: String,
var birthDate: Date,

These are language features.
Every Kotlin IDE and tool knows and
supports them out of the box.




import lombok.Data;

@Data
public class Student {

private String studentId;
private String firstName;
private String lastName;
private Date birthDate;

Lombok is an annotation processor.

It hooks into the Java build process and
generates new bytecode based on the
annotations. Your IDE and tooling needs
to support this explicitly!
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Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T> forEach(collection: Collection<T>, action: (T) -> Unit) {
for(element in collection){
action(element)
}
}

// ... and call it!
val collection = listOf("banana", "apples")

forEach(collection, { element -> println(element) } )

This works, but it's rather... verbose.
Kotliners don't like this. It's the type of
Kotlin a Java developer would write.




Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T> forEach(collection: Collection<T>, action: (T) -> Unit) {
for(element in collection){
action(element)
}
}

// ... and call it!
val collection = listOf("banana", "apples")

forEach(collection, { element -> println(element) } )

This works, but it's rather... verbose.
Kotliners don't like this. It's the type of
Kotlin a Java developer would write.

Let’s try to make it better!




Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T> forEach(collection: Collection<T>, action: (T) -> Unit) {
for(element in collection){
action(element)
}
}

// ... and call it!
val collection = listOf("banana", "apples")

forEach(collection, { felement —>|println } )

If a lambda has a single argument,
we can address the argument
using “it".
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Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T> forEach(collection: Collection<T>, action: (T) -> Unit) {
for(element in collection){
action(element)
}
}

// ... and call it!
val collection = listOf("banana", "apples")

forEach(collection, [{ println(it) }|)

If the last argument of a method
call is a lambda, we can move it out
of the parentheses.
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Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T> forEach(collection: Collection<T>, action: (T) -> Unit) {
for(element in collection){
action(element)
}
}

// ... and call it!
val collection = listOf("banana", "apples")

forEach(collection) {
println(it)
}

That's nice, but can we go further?




Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T> forEach{collection: Collection<T>] action: (T) -> Unit) {

for(element in collection)}
action(element) This collection is actually “the thing
} we operate on”. In Kotlin speak, we
} call this a “receiver”.
// ... and call it!
val collection = listOf("banana", "apples")

forEach(collection) {
println(it)
}

That's nice, but can we go further?




Fun with Kotlin Magic

// let's define the "forEach" method!
ction: Collection<T>] action: (T) -> Unit) {

fun <T> forEach{colle

for(element in colTection)y
action(element) This collection is actually “the thing
} we operate on”. In Kotlin speak, we
} call this a “receiver”.
// ... and call it!
val collection = 1listOf("banana", "apples") Kotlin allows us to demarcate that...

forEach(collection) {
println(it)
}

That's nice, but can we go further?




Fun with Kotlin Magic (




Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T>|C011ection<T>.lorEach(action: (T) -> Unit) {

for(element in fthis n . . .
ac(:tion(elemen"t')_ { The collection is now the receiver of the method. So inside the
} body, “this” refers to the collection. This is called an Extension
} Method and can be defined anywhere, i.e. it doesn’t need to be
inside the Collection class to work.
// ... and call it!
val collection = listOf("banana", "apples")

collection.forEach() {
println(it)
}



Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T>|Collection<T>.lorEach(action: (T) -> Unit) {

for(element in fthis n . . .
ac(:tion(elemen’c')_ { The collection is now the receiver of the method. So inside the
} body, “this” refers to the collection. This is called an Extension
} Method and can be defined anywhere, i.e. it doesn’t need to be
inside the Collection class to work.
// ... and call it!
val collection = listOf("banana", "apples")
collection.forEachf) { i .
BrintIn(it) An extension method can be called like a regular method on the
} receiver! This is great for discoverability via Code Completion. No

need to remember the name of the CollectionUtilXY class anymore!




Fun with Kotlin Magic

Neat! ... but we're not quite done.




Fun with Kotlin Magic

// let's define the "forEach" method!
fun <T> Collection<T>.forEach(action: (T) -> Unit) {
for(element in this){
action(element)

}
}

// ... and call it!
val collection = listOf("banana", "apples")

collection.forEac{

println(it)
}

If a method call contains only a
single lambda as argument, the
parentheses can be dropped.

Neat! ... but we're not quite done.
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Fun with Kotlin Magic

But wait! We will call the action as
a method every time! That's
overhead!
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Fun with Kotlin Magic

nlinel fun <T> Collection<T>.forEach(action: (T) -> Unit) {

ot's define the "forEach" method!
-i
or(element in this){

T By marking the method as “inline” we tell the
) kotlin compiler to copy the lambda body in place
} of the method call. Zero overhead!
// ... and call it!
val collection = listOf("banana", "apples")

collection.forEach {
println(it)
}

But wait! We will call the action as
a method every time! That's
overhead!




Fun with Kotlin Magic

// let's define the "forEach" method!
inline fun <T> Collection<T>.forEach(action: (T) -> Unit) {
for(element in this){
action(element)
}
}

// ... and call it!
val collection = listOf("banana", "apples")

collection.forEach {
println(it)

} Does this look like a Code Block to you? That's no

coincidence. Kotlin uses this to build Domain Specific

Languages (DSLs).
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A basic HTML Builder that fits on a slide

class Html { val htmlDocument = Html(
var head: Head = Head() Head (
} :@"Hello World",
Named Method - dstyle =]".h1{ color: red; }"
class Head( Call Parameters )
var title: ng = )

var style: ng
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Java has great libraries.
Tons of them.
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Java has great libraries.
Tons of them.
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Java-Kotlin-Interop

Create objects from Java classes in Kotlin!

¢

I public class Student { I

private String name;
private List<Course> courses;

public String getName(){
return this.name;

}

public void]jsetName(String name){
this.name o

}

public List<Course> getCourses(){
return this.courses;

}

val student =|Student()|

studensd. name = “John"l

udent.courses += Course(

"Programming in Kotlin'

Call Java
getters/setters
with

Property syntax!
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(( Java-Kotlin-Interop

Create objects from Kotlin classes in Java!

Course course =fnew Course("Programming in Java");_> @JvmOverloads
course.getNames : rogramming in Java" class Course(
course setLocatlonz Seminar Room 3 ;'l g

- var name: ring,

var location: String? =

Call Kotlin properties with )
Java getters/setters syntax!

null,



Full Backend Feature:

Saving and listing Students with Spring via JSON+REST with SQL persistence




Full Backend Feature:
Saving and listing Students with Spring via JSON+REST with SQL persistence

ON A SINGLE SLIDE
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@Entity

class Student(
@Id
val id: UUID,
@Column
val name: String,
@Column
val email: String,
@Column
val birthDate: Date,

)

Java-Kotlin-Interop

interface StudentRepo: JpaRepository<Student, UUID> @RestController

@Service
class StudentService(
private val repo: StudentRepo

) A

@Transactional(readOnly = false)

class StudentController (
private val service: StudentService

) A

@GetMapping("/api/students")
fun getAllStudents(): List<Student> {
return this.service.getAllStudents()

fun saveStudent(student: Student): Student { }

return this.repo.save(student)

}

@Transactional(readOnly = true)

fun getAllStudents(): List<Student>{
return this.repo.findAll()

}

@PostMapping("/api/students")
fun saveStudent(@RequestBody student: Student): Student {
return this.service.saveStudent(student)
}
}



@Entity

class Student(
@Id
val id: UUID,
@Column
val name: String,
@Column
val email: String,
@Column
val birthDate: Date,

)

Java-Kotlin-Interop

Used Java libraries:

@ g O ’ JA}Z;;SNI]N

interface StudentRepo: JpaRepository<Student, UUID> @RestController

@Service
class StudentService(
private val repo: StudentRepo

) A

@Transactional(readOnly = false)

fun saveStudent(student: Student): Student { }

return this.repo.save(student)

}

@Transactional(readOnly = true)
fun getAllStudents(): List<Student>{
return this.repo.findAll()

}

class StudentController (
private val service: StudentService

) A

@GetMapping("/api/students")
fun getAllStudents(): List<Student> {
return this.service.getAllStudents()

@PostMapping("/api/students")
fun saveStudent(@RequestBody student: Student): Student {
return this.service.saveStudent(student)
}
}



(( Java-Kotlin-Interop

@Entity

clace Student( Used Java libraries:

val id: UUID,

@Column

val name: String,

e ‘ JACKSON
val email: String,

@Column ‘ JSON

val birthDate: Date,

)

interface StudentRepo: JpaRepository<Student, UUID>

All in 100% Kotlin.
Yes, this works. Txture is doing thls smce 2018.

@Transactional(readOnly = false) t thi tAl1Student

fun saveStudent(student: Student): Student { } return this.service.ge St ()
return this.repo.save(student)

; @PostMapping("/api/students")

fun saveStudent(@RequestBody student: Student): Student {

iansscinsne Lireadonly = o) return this.service.saveStudent(student)

fun getAllStudents(): List<Student>{ )

return this.repo.findAll() }
}



Summary

e The Java Virtual Machine is pretty damn cool

@)
@)

Great platform, tools and libraries
Future looks very bright! (Valhalla, Loom, Panama, Lilliput, Babylon ...)

e Java - the language itself - is still sluggish in 2024

@)
@)

Still extremely verbose in spite of all efforts
Not null-safe, and likely never will be because of backwards (in)compatibility

e Kotlin offers a modern, safe and highly productive alternative

O

@)
@)
@)
@)

Low cost of entry: Integrates well into existing Java projects
Effortless bidirectional interoperability with Java

Can use all existing Java libraries (plus new Kotlin libraries!)
Null-Safety by default, Extension Methods, DSLs...

Powerful type system with flow typing and type inference

e Get the best of both worlds - run Kotlin code on your JVM today!



