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What is Kotlin



What is Kotlin

e Statically typed



What is Kotlin

e JVM targeted



What is Kotlin

® Open-source



What is Kotlin

* general-purpose programming language



What is Kotlin

* developed by JetBrains with help from the community



Backgrouna

e Started in mid 2010

* Huge Java codebase (>30k classes, 10 years old)
e Building tools for many nice languages

o Still using Java to write the tools



Design Goals



Design Goals

* Full Java interoperability
generics, overloading, arrays, primitives...



Design Goals

* Compiles and runs as fast as Java



Design Goals

® Maore concise than Java



Design Goals

® Prevents mare kinds of errors than Java



Design Goals

* Simple enough to learn for ordinary progra H‘umers



Design Goals

e Efficient tooling from the very beginning
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Performance

e Straightforward, Java-like generated bytecode
* No constant runtime overhead
* No boxing for non-nullable primitive types



Easy to Learn

* Not a research project
* Too few exciting features is a feature

® Building upon skills learned from other languages
Groovy, Scala, C2, Gosu...



Hello World

package hello yptional semicolons

fun main(args: Array<String»): Unit {
printin("Hello, world!")
h

—



Classes

class User(val name: String, orimary constructc

val age: Int) {
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fun fullName() = "$name, age $age"
shorthand syntax for single-exfiression

}

printin({User("John Doe", 38).fullName())
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Hello World

package hello antional semicolons

fun main(args: Array<String»): Unit {
printin("Hello, world!")
}
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Classes

class User(val name: String, primary constructor

val age: Int) {
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fun fullName() = "$name, age $age"

}

printin(User("John Doe", 38).fullName())
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Classes

class User({CIMEL R Strlng, // primary constructo

{

fun fullName() = "$name, age $age”

printiniUser("John Doe”, 38).fullName())



Classes

class User(val name: String,
val age: Int) {
fun fullName() = "$name, age $age"
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}

printin{User{"John Doe", 38).fullName())
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Classes

class User(val !qgj A s e L s
val age: Int) {

fun fullName() = "$name, age $age”

}

printin{User("John Doe", 38).fullName())



Classes

class Llﬂer*{valﬂam:: String,
val age: Int) {
fun fullName() = "$name, age $age"

}

printin{User({"John Doe", 38).fullName())
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Classes

class User(val name: String,
val age: Int) {

fun fullName() = "$name, age $age"

‘Tand svntax for single-expression 1

}

printin{User({"John Doe", 38).fullName())



Classes

class User(val name: String,

val aMgﬁ:} { I

fun fullName() = "$name, age $age"

JLE-EX0FE55100

}

printin{User({"John Doe", 38).fullName())



Classes

class User(val-name: String,
val age: Int) {

" el

fun fullName() = "$name, age $age"

}

println{User("John Doe”, 38).fullName())
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Classes

class User(val name: String,
val age: Int) {

]
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fun fullName() = "$name, age $age"

}

printin{User({"John Doe", 38).fullName())
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Classes

class User(val name: String,
val age: Int) {
fun fullName() = "$i N age $age”
t

printin{User("John Doe", 38).fullName())



Classes

class User(val name: String,
val age: Int) {
fun fullName() = "$name, age $age"
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}

printin{User("John Doe", 38).fullName())
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Classes

class User(val name: String,
val age: Int) {
fun fullName() = "$name, age SEEEF

"—-'-l-.

}

println{User{"John Doe", 38).fullName())



Classes

class User(val name: String,
val age: Int) {
fun fullName() = "$name, age $age"
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}

printin{User("John Doe", 38).fullName())
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Classes

class User(val name: String,
val age: Int) {
fun fullName() = "$name, age $age"
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}

printin(TEEs("John Doe", 3@).fullName())



Classes

class User(val name: String, primar

val age: Int) {

fun fullName() = "$name, age $age"

}

printin({User("John Doe", 38).fullName())
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Traits

trait StuffContainer {
fun isEmpty(): Boolean bstrac e
fun containsStuff(): Boolean = |15Empty{}

}

class MyList<T»() : ArrayList<T»(), StuffContainer

val list = MyList<String»()
1ist.add{"foo")
printin{list.containsStuff())




Traits

trait StuffContainer {

jun isEmpty(): Boole:ly abis vt

fun containsStuff(): Boolean = |15Empty{}
h

class MyList<T»() : ArrayList<T»(), StuffContainer

val 1ist = MyList<String»()
list.add("foo")
orintin{list.containsStuff())




Traits

trait StuffContainer {
fun isEmpty(): Boolean abstrac jé
fun containsStuff(): Boolean = |15Empty{}

}

class MyList<T»() : ArrayList<T»(), StuffContainer

val 1ist = MyList<String»()
list.add("foo")
orintin{list.containsStuff())




Traits

trait StuffContainer {
fun 1sEmpty(): Boolean ract |
n containsStuff(): BoolZELRERRREA=iN4TH

class MyList<T>() : ArrayList<T»(), StuffContainer

val 1ist = MyList<String»()
1ist.add("foo")
println{list.containsStuff())




Traits

trait StuffContainer {
fun isEmpty(): Boolean abstrac
fun containsStuff(): Boolead = |15Empty{}

}

class MyList<T»() : ArrayList<T»(), StuffContainer

val 1ist = MyList<String»()
1ist.add("foo")
println(list.containsStuff())




Traits

trait StuffContainer {
fun isEmpty(): Boolean abstrac
fun containsStuff(): Boolean = l{

}

class MyList<T»() : ArrayList<T»(), StuffContainer

val 1ist = MyList<String»()
list.add("foo")
println{list.containsStuff())




Traits

trait StuffContainer {

fun Iﬂﬁﬂﬂﬂﬂi} Boolean abstract

fun containsStuff(): Boolean = |15Empty{}
h

class MyList<T»() : ArrayList<T»(), StuffContainer

val 1ist = MyList<String»()
1ist.add("foo")
orintin{list.containsStuff())




Traits

trait StuffContainer {
fun isEmpty(): Boolean abstrac jé
fun containsStuff(): Boolean = |15Empty{}

}

. IIREIBEG<T>(), StuffContainer

val 1ist = MyList<String»()
list.add("foo")
printin{list.containsStuff())

class MyList<T:()




Traits

trait StuffContainer {
fun isEmpty(): Boolean gbstract by de
fun containsStuff(): Boolean = !isEmpty()

}

class MyList<T»() : ArraylList<T>(), StuffContainer

val 1ist = MyList<String»()

list.add("foo")
println{list.containsStuff())




Extension Functions

fun String.iterator() = StringIterator(this)
class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.51ze
}

for (c 1n "abcd") {
printin(c)
}



Traits

trait StuffContainer {
fun isEmpty(): Boolean abstract by default
fun containsStuff(): Boélean = !isEmpty()

}

class MyList<T»() : ArrayList<T»(), StuffContainer

val 1ist = MyList<String»()
list,add("foo")
orintin{list.containsStuff())




Extension Functions

fun String.iterator() = Stringlterator(this)

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() = 1 < s.size
}

for (c in "abcd") {
printin(c)
h



Extension Functions

fun String.iterator() = StringIterator(this)
thik ' means object on which extension functic

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size

}

for (c in "abcd") { calls
printin(c)
h



Extension Functions

fun Etr*ing+= Stringlterator(this)

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size

}

for (c in "abcd") { calls
printin(c)
h



Extension Functions

fun Strlng

StrlngIteratur{thls}

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size

}

for (c in "abcd") { calls
printin(c)
h



Extension Functions

fun ,iteratﬂr{} = Stringlterator(this)

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size
}

for (c in "abcd") { calls
printin(c)
)



Extension Functions

fun Stri ng = 5tri ngIteratur{t hls}

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size

}

for (c in "abcd") {
printin(c)
)



Extension Functions

fun String.iterator() = Stringlterator(this)
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class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size
}

for (c in "abcd") { calls
printin(c)
)



Extension Functions

fun String.iterator() =A@ UldN--10 k10 E),

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]
public override val hasNext: Boolean
get() =1 < s.size property gette

}

for (c in "abcd") {
printin(c)

}



Extension Functions

fun String.iterator() = StringIterator(this)

class Stringlterator(val s: 5tring) : Iterator<Char: {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size

}

for (c in "abcd") { alls
printin(c)
h



Extension Functions

fun String.iterator() = StringIterator(this)

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolea

get() = 1 < s.size // property gett

}

for (c in "abcd") {
printin(c)
h



Extension Functions

fun String.iterator() = Stringlterator(this)
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class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]
public override val hasNext: Boolean

() = i < s.size

}

for (c in "abcd") {
printin(c)
h



Extension Functions

fun String.iterator() = Stringlterator(this)
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class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]
public override val hasNext: Boolean
get() =1 < s.size property gettel
}

for (c in "abed") {
printin(c)
h



Extension Functions

fun Stri ng = 5tri ngIteratur{t hls}

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() = 1 < s.size
}

for (c in "abcd") { calls
printin(c)
}



Extension Functions

fun String.iterator() = Stringlterator(this)

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]
public override val hasNext: Boolean
get() = 1 < s.s5ize

}
for (c in "HN) {

printin(c)
}



Extension Functions

fun String.iterator() = StringIterator(this)
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class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size
}

for (c in Yabcd") {
printin(c)
}



Extension Functions

fun String.iterator() = StringIterator(this)

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]

public override val hasNext: Boolean
get() =1 < s.size
}

for (c in ETITR) {

printin(c)
}



Extension Functions

fun String.iterator() = Stringlterator(this)

class Stringlterator(val s: String) : Iterator<Char> {
private var 1 = @
public override fun next(): Char = s[i++]
public override val hasNext: Boolean
get() = 1 < s:size
}

for (c in "abcd") {
printin(c)
}



Function Literals

val users = arraylist(
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1it.age }
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printin("Youngest user is ${ages.min()} years old")




Function Literals

val users = {

User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1t.age }

-
e

println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arrqyfist{
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1t.age }

m -
e

println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylisti(
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1t.age }

o{{ (u: User) -> u.age})

println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

println{"Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1it.age }

println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

println{"Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1it.age }
Isers.map({ .- -3 U.0Qg¢
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println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

println{"Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

n
o

println{"Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

m
o

println{"Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = usersflJ R e -0

println{"Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }
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8t ¢ Isure parameter

printin("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { m.aga ]

e
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println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

m -
e

-1t closure parameter

println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }
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println{“Youngest user 1s E{ages.min{}} years old")
[




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

n -
S

printin("Youngest user is yJgJfss.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1it.age }

println{“Youngest user 1s m{agea.min{}}_years old")
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Function Literals

val users = arraylList(
User("John Doe", 3@),
User("Jane Doe", 27))

val ages = users.map { 1it.age }

// closure can be outside of parenthelEE

println("Youngest user is ${ages.min()} years old")




Function Literals

val users = arraylist(
User("John Doe", 3@),

User("Jane Doe", 27))

val ages = users.map { 1it.age }

n -
S

println("Youngest user is ${ages.min()} years old")




Operator Overloading

fun BigDecimal.minus(other: BigDecimal) = this.subtract{other)

val String.bd : BigDecimal
get() = BigDecimal(this)
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val a = "2.8".bd
val b = "1.18".bd
printin(a - b)




Operator Overloading

fun BigDecimal.minus(other: BigDecimal) = this.subtract{other)

val String.bd : BigDecimal
get() = BigDecimal(this)
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val a = "2.8".bd
val b = "1.18".bd
printin{a - b)




Operator Overloading

fun BigDecimal.minus(other: BigDecimal) = this.subtract{other)

val Etring:ﬁd : BigDecimal
get() = BigDecimal(this)
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val a = "2.8".bd
val b = "1.18".bd
printin{a - b)




Operator Overloading

fun BigDecimal.minus(other: BigDecimal) = this.subtract{other)

val Etring+Eﬂl: BigDecimal
get() = BigDecimal(this)
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val a = "2.8".bd
val b = "1.18".bd
printin{a - b)




Operator Overloading

fun BigDecimal.minus{other: BigDecimal) = this.subtract{other)

val String.bd : BigDecimal
get() = BigDecimal(this)
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val a = "2.0".[%
val b = "1.18".bd
printin{a - b)




Operator Overloading

fun BigDecimal.minus{other: BigDecimal) = this.subtract{other)

val String.bd : BigDecimal
get() = BigDecimal(this)
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val a = "2.8".bd
val b = "1.18".0d
printin{a - b)




Operator Overloading

fun BigDecimal.minus{other: BigDecimal) = this.subtract{other)

val String.bd : BigDecimal
get() = BigDecimal(this)
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- ot - | Fid L P | - -
L - - - - | L - ' . -— I 1 L

val a = "2.8".bd
val b = "1.10".[F
printin{a - b)




Operator Overloading

fun BigDecimal.minus{other: BigDecimal) = this.subtract{other)

val String.bd : BigDecimal
get() = BigDecimal(this)
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val a = "2.8".bd
val b = "1.18".bd
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Operator Overloading

fun BigDecimal.minus{other: BigDecimal) = this.subtract{other)

=i i

val String.bd : BigDecimal
get() = BigDecimal(this)
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val a = "2.8".bd
val b = "1.18".bd
println(a - b)




Nullability

val f = File("readme.txt")
println("$f has ${f.listFiles().size} children")

Only safe calls (7.} are allowed on a nullable receiver of type jet. Array<java.io.Filel>]



Nullability

E
val f = File("readme.txt")
println("$f has ${f.listFiles().size} children")

Only safe calls {{.) are allowed on a nullable receiver of type jet. Array<java.io.Filel>]

Safe Calls

f.listFiles()?.size() 7: ©
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Nullability

val f = File("reddme.txt")
println("$f has ${f.listFiles().size} children")

Only safe calls i{.) are allowed on a nullable receiver of type jet. Array<java.io.Filef>]



Nullability

val f = File("readme.txt")
println("$f has ${f.)SEx{SRLE

(}.size} children”)

Only safe calls i7.) are allowed on a nullable receiver of type jet. Array<java.io.Filef>]



Nullability

val f = File("readme.txt")
printin("$f has ${f.listFrles().size} children")

Only safe calls i7.) are allowed on a nullable receiver of type jet. Array<java.io.Filel>]



Nullability

val ¥ = File("readme.txt")
println("$f has S{FRSCaSATARMIF M= 1dren”)

Only safe calls ({.) are allowed on a nullable receiver of type jet.Array<java.io.Filels]



Nullability

val f = File("readme.txt")
println("$f has ${fENCFACARMI* Y Rchildren”)

Only safe calls ({.) are allowed on a nullable receiver of type jet.Array<java.io.Filels]



Nullability

val f = File("readme.txt")
printin("$f has ${f.listFiles().size} khildren")

Only safe calls ({.) are allowed on a nullable receiver of type jet. Array<java.io.Filefs]



Nullability

val ¥ = File( readme.txt")
println("$f has S{ASEaSRACTLY

.5ize} children")

Only safe calls i{.) are allowed on a nullable receiver of type jet. Array<java.io.Filels]



Nullability

val f = File("readme.txt")
println("$f has ${f.listFiles().size} children")

Only safe calls i{.) are allowed on a nullable receiver of type jet. Array<java.io.Filefs]



Nullability

val f = File("readme.txt")
printin("$f has ${f.listFiles().size} children")

Only safe calls {£.) are allowed on a nullable receiver of type jet.Array<java.io.Filef>!

Safe Calls

f.listFiles()?.size() ?: ©
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Nullability

val f = File("readme.txt")
printin("$f has ${f.listFiles().size} children")

Only =afe callz {{.) are allowed on a nullable receiver of type jet. Array<java.io.Filef=]

Safe Calls

f.listFiles()?.size() f o
b
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Nullability

val f = File("readme.txt")
printin("$f has ${f.listFiles().size} children")

Only safe calls ({.) are allowed on a nullable receiver of type jet. Array<java.io.Filef>!

Safe Calls

f.listFiles()?.size()} 7: 8
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Nullability

val f = File("readme.txt")
println("$f has ${f.listFiles().size} children")

Only safe calls i{.) are allowed on a nullable receiver of type jet. Array<java.io.Filef>]
Safe Calls

Data Flow

val f = File("readme.txt")
val files = f.listFiles()
if (files != null) {

println("$f has ${files.size} children")
]

| —



Nullability

val f = File("readme.txt")
printin("$f has ${f.listFiles().size} children")

Only safe callz i{.) are allowed on a nullable receiver of type jet. Array<java.io.Filel>]

Safe Calls

f.1istFiles()?.size()l ?: B
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Nullability

val f = File("readme.txt")
println("$f has ${f.listFiles().size} children")

Only safe calls i{.) are allowed on a nullable receiver of type jet. Array<java.io.Filel>]
Safe Calls

Data Flow

val f = File("readme.txt")
val files = f.listFiles()
if (files != null) {
orintln("$f has ${files.size} children")
}
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Nullability

val f = File("readme.txt")
printin("$f has ${f.listFiles().size} children")

Only safe calls i{.) are allowed on a nullable recerver of type jet. Array<java.io.Filels]

Safe Calls

i’ il 1 e

Data Flow

val ¥ = File("readme.txt")
val files = f.listFiles()
if (files != null) {
printin("$f has ${gILE.size} children")
}



Nullability

val f = File("readme.txt")
println("$f has ${f.listFiles().size} children")

Only safe calls i{.) are allowed on a nullable recerver of type jet. Array<java.io.Filel>!

Safe Calls

Data Flow

val f = File("readme.txt")
val files = f.listFiles()
if (files != null) {

println("$f has ${files/size} children")
}



Pattern Matching and Smart Casts

trait Expr
class Number(val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when{(e) {
1s Number -» e.value
is Sum -» eval(e.left) + eval(e.right)
is Mult -» eval{e.left) * eval(e.right)
else -> throw IllegalArgumentException("Can't eval $e")
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trait Expr
class Number(val value: Int): Expr
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class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
1s Number -» e.value
is sum -» eval(e.left) + eval(e.right)
is Mult -» eval(e.left) * eval(e.right)
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trait Expr
class Number(val value: Int): Expr
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Pattern Matching and Smart Casts

trait Expr
class Number(val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult{val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
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Pattern Matching and Smart Casts

trait Expr
class Number(val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult{val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
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15 Sum -» eval(e.left) + eval(e.right)
is Mult -» eval(e.left) * eval(e.right)
else -> throw IllegalArgumentException("Can't eval $e")



Pattern Matching and Smart Casts

trait Expr
class Number(val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
is Number -> €.value
15 Sum -» eval(e.left) + eval(e.right)
is Mult -» eval(e.left) * eval(e.right)
else -> throw IllegalArgumentException("Can't eval $e")
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trait Expr
class Number(val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
1s Number -» e.value
is Sum -> eval(e.left) + eval(e.right)
is Mult -» eval(e.left) * eval(e.right)
else -> throw IllegalArgumentException("Can't eval $e")
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trait Expr
class Number(val m Int): Expr
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1s Number -» e.value
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else -> throw IllegalArgumentException("Can't eval $e")
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trait Expr
class Number(val value: Int): Expr
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trait Expr
class Number{val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when{e) {
1s Number -» e.value
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Pattern Matching and Smart Casts

trait Expr
class Number{val value: Int): Expr

class Sum{val LSas={: MR IS T\ & xnr): Expr

class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
1s Number -» e.value
15 Sum -» eval(e.left) + eval(e.right)
is Mult -» eval(e.left) * eval(e.right)
else -> throw IllegalArgumentException("Can't eval $e")



Pattern Matching and Smart Casts

trait Expr
class Number(val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
1s Number -» e.value
15 Sum -» eval(e.left) + eval(e.right)
is Mult -»> eval(e.left) * Euﬂt{e.fight}
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Pattern Matching and Smart Casts

trait Expr
class Number(val value: Int): Expr
class Sum{val left: Expr, val right: Expr): Expr

class Mult(val left: Expr, val right: Expr): Expr

fun eval(e: Expr): Int = when(e) {
1s Number -» e.value
15 Sum -» eval(e.left) + eval(e.right)
is Mult -» eval(e.left) * eval(e.right)
-} throw IllegalArgumentException("Can't eval $e")

}
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Typesafe Builders

val result = html {
head {
title {+"XML encoding with Kotlin"}
}
body 1
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}
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athref = "http://jetbrains.com/kotlin”) {+"Kotlin"}
h

t
printin(result)
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Typesafe Builders

val result = html {
head {
title {+"XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}
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3 E= "http://jetbrains.com/kotlin") {+"Kotlin"}
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}
printin(result)
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Typesafe Builders

val result = html {
head {
title {+"XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}
[
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a(href = "http://jetbrains.com/kotlin") {+"Kotlin"}
h

t
orintin{result)

E—



Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {
fun String.plus() {
children.add(TextElement (this))

}
)

I —

i e b b

%

class HTML{) : TagWithText("html") {

fun head(init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -> Unit) = initTag(Body(), 1init)
t
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.fR() {
children.add( TextElement (this))
I
}

P

class HTML{) : TagWithText("html") {
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fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add(TextElement (this)y

class HTML{) : TagWithText("html") {

fun head(init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders

val result = html {
head {
title {+7XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}

a Sy .'_I_ _|.|..|.:_.'_. l_—-':. clala _—-'J.I- — e ey e g e e
- L

a(href = "http://jetbrains.com/kotlin") {+"Kotlin"}
h

'
printin(result)
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Typesafe Builders

val result = html {
head {
title {B"XML encoding with Kotlin"}

}
body {

hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}
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a(href = "http://jetbrains.com/kotlin") {+"Kotlin"}
h

}
printin(result)
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Typesafe Builders

val result = html {
head {
title {+"XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}

1 i
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= B F i e i L=

a(href = "http://jetbrains.com/kotlin") {+"Kotlin"}
h

'
orintln{result)
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Typesafe Builders

val result = html {
head {
med - XML encoding with Kotlin"}

}
body {

hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}

a(href = "http://jetbrains.com/kotlin") {+"Kotlin"}
h

1
println{result)




Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add( TektElement (this))
I
}

P

class HTML() : TagWithText("html") {

fun head(init : Head.() -» Unit) = initTag(Head(), init)

fun body{init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add(US343E G this) )
I
}

T

class HTML() : TagWithText("html") {

fun head{init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}

T ———



Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag{name) {

fun String.plus() {
children.add(TextElement ((ut:) )
h
}

T

class HTML() : TagWithText("html") {

fun head{init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag{name) {

fun String.plus() {
children.add(TextElement (this))

class HTML{) : TagWithText("html") {
fun head{init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
!
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add( TextElement (this))
I
}

T

class HTML() : TagWithText("html") {

fun head{init : Head.() -» Unit) = initTag(Head(), init)

fun body{init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {.
children.add( TextElement{{d 53}

class HTML() : TagWithText("html") {
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fun head(init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
chil&ren,add{TExtElement[this}J
}
}
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class HTML{) : TagWithText("html") {
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fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add(TextElement (this))
I
}
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class HTML{) : TagWithText("html") {
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fun head{init : Head. () -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add(TextElement (this))
I
}

T

class HTML{) : TagWithText("html") {

i
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fun head(init : Head.() F» Unit) = initTag(Head(), init)

fun body{init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add(TextElement (this))
I
}

——

class HTML{) : TagWithText("html") {
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fun head(init : Head.() Mf} = initTag(Head(), init)

fun body{init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add(TextElement (this))
I
}

T

class HTML{) : TagWithText("html") {

i
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fun head(init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add( TextElement (this))
I
}

PEE——

class HTML{) : TagWithText("html") {

i
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fun head(init : AEEE![} -» Unit) = inifTagEHeadE], init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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Typesafe Builders

val result = html {
head 1
title {+"XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}
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Typesafe Builders

val result = html {
head {
Hitle {+"XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}
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Typesafe Builders

val result = html {
head {
IS8k {+"XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin™"}

p {+"this format can be used as an alternative markup to XML"}
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a(href = "http://jetbrains.com/kotlin") {+"Kotlin"}
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'
orintini{result)
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add(TextElement(this))

h
}
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class HTML{) : TangthText{"html"} {

fun head(init : Head.() -» Unit) = initTag(Head(), init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
}
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abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add( TextElement (this))
I
}
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}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add( TextElement (this))
I
}

T

class HTML{) : TagWithText("html") {
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fun head(init : Head.() -» Unit) = {Head[], init)

fun body(init : Body.() -»> Unit) = initTag(Body(), init)
}
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Typesafe Builders

val result = html {
head 1
title {+"XML encoding with Kotlin"}
}
body {
hl {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}
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a(href = "http://jetbrains.com/kotlin") {+"Kotlin"}
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}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun String.plus() {
children.add( TextElement (this))
I
}

IR ——

class HTML{) : TagWithText("html"} {
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fun body(init : Body.() -»> Unit) = initTag(Body(), init)
}
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Typesafe Builders: Implementation

abstract class TagWithText(name : String) : Tag(name) {

fun Strlng plus ) {

children. add (NI this))

h
J

T —

class HTML() : TagHithText{“html"} {

o
—'
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fun head(init : Head. [} - Unlt} = 1n1tTagEHeadE], init)

fun body(init : Body.() -» Unit) = initTag(Body(), init)
!
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Kotlin Libraries

e Not trying to replace the JOK or ecosystem
e Extension functions for JOK classes
e Play! Framework integration planned for Web development

:



Tooling and Integration
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* Not trying to replace the JOK or ecosystem
e Extension functions for JOK classes
* Play! Framework integration planned for Web development
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Tooling and Integration

¢ IntelliJ IDEA plugin



Tooling and Integration

¢ JavaScript backend



Tooling and Integration

* Android development support

+



Tooling and Integration

* Building via Ant, Maven and Gradle



Tooling and Integration

e Java to Kotlin converter



Tooling and Integration

® kdoc (documentation generator)



Tooling and Integration

® and more to come...



IntelliJ IDEA
Plugin Demo
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e Kotlin is ready for you to try today
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e Kotlin fits nicely into existing projects
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* Kotlin is a pleasure to develop in






Try Kotlin Now

http:/ /kotlin-demo. jetbrains.com
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Twitter: DOIC
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