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L]

0ooo

0oo
0000000000000

package my.demo
import java.util.*

W oo

O00oO00O0ODOROO0OCOROO00O00OC

o L.

0ooo
0000 Int 00000 Int 000

fun sum(a: Int, b: Int): Int {
returna +b

}

HoOOdoOOdoOOdooOdooooa:

funsum(a:Int,b: Int)=a + b

0oooboooa:

fun printSum(a: Int, b: Int): Unit {
print(a + b)
}

Unit 00000000:



fun printSum(a: Int, b: Int) {
print(a + b)
}

0o L

000000
00000 val 000000

vala:Int=1

valb=1 // Int" 000000

val c: Int// J0000000000000000C00000
c=1 /0000

uoobd var pooooo:

varx =5 // 00000 Int” 00
X+=1

00 Ao00c

ad
00 Java [J JavaScriptKotlin 0000000000

/1 0000000

/* 0000000
0ooa */

0 Java O0000Kotlin 000000000

00 O _Koetlin 0000000000000C0000

0o0ooon

fun main(args: Array<String>) {
if (args.size == 0) return

print("First argument: ${args[0]}")
}

00 Ao00c

0oooon



fun max(a: Int, b: Int): Int {
if (@ > b)
return a
else
return b

}
00 if 00000:

fun max(a: Int, b: Int) = if (a > b) a else b
00 if 00

00000 null 00
0000000000null D000000000000000 ? 0000000000

00 str OOOOOO000Nul:

fun parselnt(str: String): Int? {
/...
}

0ooobooa:

fun main(args: Array<String>) {
if (args.size < 2) {
print("Two integers expected")
return

}

val x = parselnt(args[0])
val y = parselnt(args[1])

// 0000 “x * y" 0000000000000 null
if (x!=null &&y !'=null) {
// 00000000x 0 y 0000000000non-nullablef]
print(x * y)
}
}

gd



/...

if (x ==null) {
print("Wrong number format in '${args[0]}'")
return

}

if (y == null) {
print("Wrong number format in '${args[1]}"")
return

}

// 00000000 0y 000000000
print(x * y)

00 Null .

Ooodoooooooon
is 000000000 0000000000000 00000000000000000000000000000000000000000000000000000000

fun getStringLength(obj: Any): Int? {
if (obj is String) {
// " obj" 0000000000000 *String”
return obj.length

}

// 00000000000 “obj™ 00O “Any™ 00O
return null

}

0o

fun getStringLength(obj: Any): Int? {
if (obj !is String)
return null

// " obj" 0000000000000 *String
return obj.length

}

gd

fun getStringLength(obj: Any): Int? {
/1 "obj” 0 "&& 0000000 "String”™ 00O
if (obj is String && obj.length > 0)
return obj.length

return null

}



000 and [0

00 for OO

fun main(args: Array<String>) {
for (arg in args)
print(arg)
}

gd

for (i in args.indices)
print(args[il)

0a forfC.
Using a while loop

fun main(args: Array<String>) {
vari=0
while (i < args.size)
print(args[i++])
}

See while [][1.

00 when 000

fun cases(obj: Any) {
when (obj) {
1 -> print("One")
"Hello" -> print("Greeting")
is Long -> print("Long")
lis String -> print("Not a string")

else -> print("Unknown")
}
}
00 when .
too00drangef]
00 in OO00C0O00DO000000000

if (xin 1..y-1)
print("OK")



HoOodooodooooa:

if (x lin O..array.lastindex)
print("Out")

ooooo:

for (xin 1..5)
print(x)

a0 Range.

aooa
ooooooo:

for (name in names)
printin(name)

00 in 00000000000000000

if (text in names) // 00 names.contains(text)
print("Yes")

00 lambda O00000Cfilter00000mapd000

names
filter { it.startsWith("A") }
.sortedBy { it }
.map { it.toUpperCase() }
forEach { print(it) }

00 00000Lambdain




oooa

000 Ketlin 0000000000000000CCCCCCC0000000O pull request 0000000

(0 DTOs[JPOJOs/POCOs[]

data class Customer(val name: String, val email: String)

00 Customer 00000000
— 00000 getters O00var Q0000 setters(]

— equals()

— hashCode()

— toString()

— copy()

— 00000 component1() , component2(), ... 00 (QOJO0)

0oooooa

fun foo(a: Int =0, b: String=""){ ... }

00 list

val positives = list.filter { x-> x>0}

oooooo:

val positives = list.filter { it> 0}

String [

printin("Name $name")

oo

when (x) {
is Foo -> ...
is Bar -> ...
else -> ...

}

00 map/pair(list

10



for ((k, v) in map) {
printin("$k -> $v")
}

k[0 v 000COOOOO

gid00range(]

for (iin 1..100) { ... } // closed range: includes 100

for (i in 1 until 100) { ... } // half-open range: does not include 100
for (xin2..10step2){ ... }

for (xin 10 downTo 1) { ... }

if (xin1..10) { ...}

00 list

val list = listOf("a", "b", "c")

00 map

val map = mapOf("a"to 1, "b" to 2, "c" to 3)

00 map

printin(map["key"1)
mapl["key"] = value

0o

val p: String by lazy {
// compute the string

}

oo

fun String.spaceToCamelCase() { ... }

"Convert this to camelcase".spaceToCamelCase()

0o

11



object Resource {
val name = "Name"

}

If not null [J[]

val files = File("Test").listFiles()

printin(files?.size)

If not null and else [

val files = File("Test").listFiles()

printin(files?.size ?: "empty")

if null 000000

val data = ...
val email = data["email"] ?: throw lllegalStateException("Email is missing!")

if not null [0

val data = ...

data?.let {
...// 00000000, O0datagdnull
}

O0when[0

fun transform(color: String): Int {
return when (color) {

"Red" -> 0
"Green" -> 1
"Blue" -> 2

else -> throw lllegalArgumentException("Invalid color param value")

‘try/catch’ (0

12



fun test() {
val result = try {
count()
} catch (e: ArithmeticException) {
throw lllegalStateException(e)

}

// Working with result
}

‘i’ 000

fun foo(param: Int) {
val result = if (param == 1) {
"one
} else if (param == 2) {
"two"
} else {
"three"

}

}

00000 Unit 0000 Builder 0000

fun arrayOfMinusOnes(size: Int): IntArray {
return IntArray(size).apply { fill(-1) }
}

0ooooo

fun theAnswer() = 42

goa

fun theAnswer(): Int {
return 42

}

000000000CCCCCCCC0o0oooowhen OOOCCCOO

fun transform(color: String): Int = when (color) {

"Red" -> 0
"Green" -> 1
"Blue" -> 2

else -> throw lllegalArgumentException("Invalid color param value")

13



0000000000000 with(

class Turtle {
fun penDown()
fun penUp()
fun turn(degrees: Double)
fun forward(pixels: Double)

}

val myTurtle = Turtle()
with(myTurtle) { //draw a 100 pix square
penDown()
for(iin1.4){
forward(100.0)
turn(90.0)
}
penUp()
}

Java 7 ] try with resources

val stream = Files.newlnputStream(Paths.get("/some/file.txt"))
stream.buffered().reader().use { reader ->
printin(reader.readText())

}

Convenient form for a generic function that requires the generic type information

// public final class Gson {
/1l

/I public <T> T fromJson(JsonElement json, Class<T> classOfT) throws
JsonSyntaxException {

/1

inline fun <reified T: Any> Gson.fromJson(json): T = this.fromJson(json, T::class.java)

Consuming a nullable Boolean

val b: Boolean? = ...
if (b == true) {
} else {

// “b" is false or null

}

14



oooa

0000000 Ketlin 0OOOCOO

aooo
0000000000000)avaiioo0o000

— Oo0O000OoOO00O0O0R0OO0

— U000o0oooO

— U000o0oooooa

— 00 4 00000

— 00000000000000000000000 Kotlin Doc [J

ad
HOnooooooonoobodooobobddooooooddooooo

interface Foo<out T : Any> : Bar {
fun foo(a: Int): T

}

Lambda[][][]

OlambdaJ00, 000000000000000000CCCCCC0000 Ofambdadi000000000000

list.filter { it> 10 }.map { element -> element * 2 }

000000'ambdafd0000000000000000 it 0000000000 000000000lembdad000000000000000

Unit

000000 Unit 0000000000000

fun foo() { // ] ": Unit"

}

Functions vs Properties

In some cases functions with no arguments might be interchangeable with read-only properties.
Although the semantics are similar, there are some stylistic conventions on when to prefer one to
another.

Prefer a property over a function when the underlying algorithm:

— does not throw

15



— has a O(1) complexity
— is cheap to calculate (or cached on the first run)

— returns the same result over invocations

16



L]

0ooo

0 Kotlin 0000000000CO00CO00CO00CO00CO00CO00CO00C0000000000000000000000000000C000000000;
O00000OO0O0OROROD000OR0OO0

ad

Kotlin 000000000000 Javal00000000000000CCCCC0000000 Java int OO0CCCC long ——000) 000000000
0ooooon

Kotlin J0000000000000000 Java 00000

Type Bit width

Double 64
Float 32
Long 64
Int 32
Short 16
Byte 8

000 Kotlin 0000000

0ooo
00o0b000oooo:

— [0oO: 123
—Long 0000 L OO: 123L

— [O000: OxOF
— [000: 0b00001011

00 000000

Kotlin 0000000CO0CO00:

— [ double[]1123.5[]123.5el10
—Float[ f OO0 F 0OO: 123.5f

17



aooo
(0 Java 0000000000 JVM 000000C00C00C0000000 Int? 00000 000000000000

val a: Int = 10000

print(a ===a) // [ 'true’

val boxedA: Int? = a

val anotherBoxedA: Int? = a

print(boxedA === anotherBoxedA) // !!![][] 'false'!!!

000ooooooooo:

val a: Int = 10000

print(a == a) // Prints 'true’

val boxedA: Int? = a

val anotherBoxedA: Int? = a

print(boxedA == anotherBoxedA) // Prints 'true'

0o

ubobbbbbbbbobobbbbobobooobo bobbbbobobobbobon

/I 0000000000C00C0O
val a: Int? = 1 // 0000 Int (java.lang.Integer)

val b: Long? = a // 0000000000 Long (java.lang.Long)
print(a == b) // 000000 "false" 00 Long [ equals() 00000000 Long

OO000oOO0O0OROoOO0O0OR0OO0

000000MO00000000000 BO0CO0C00000C0000000 Byte (0O0O0OO Int 000

val b: Byte = 1 // OK, 00000000
vali:Int=Db// [

HoOOdoO0oooOOa

val i: Int = b.toInt() // OK: ][]

O00o000000000:

— toByte(): Byte

— toShort(): Short
— tolnt(): Int

__ tolLong(): Long

— toFloat(): Float

18



— toDouble(): Double
— toChar(): Char

HoOOdoOodooodoobdooodoobdtoOdboOddoOOdooddooe

vall =1L + 3 // Long + Int => Long

ad
KotlinOOOOOOOOO000000C000CO00C000C000CO00C000C0000 OmiCOm

val x = (1 shl 2) and 0xO000FF000

00000000000000 Int 0 Long OO0

— shl(bits) - 00000 (Java's <<)

— shr(bits) - 0000 (Java’'s >>)

— ushr(bits) - 00000 (Java's >>>)
— and(bits) - [

— or(bits) -0

— xor(bits) - 00O

— inv() -00

gd
000 Char 000000000000000

fun check(c: Char) {
if (c ==1) {// 00000000
/...
}
}

0000000000000: 'L 0 0000000000000 000000000 \e 0 \o O\n O\rO\' O\" O\ 0 \$ O 00000000
Unicode 000000 "\uFFOO' []

000000000000 Int 000

fun decimalDigitValue(c: Char): Int {
if (c!in'0'..'9")
throw lllegalArgumentException("Out of range")
return c.tolnt() - '0'.toInt() // [0
}

HoOOdooOdooooonbdtoOddooOdooodon

19



ad
000 Boolean [000000000rue (Jfalse[

0000ooooo

— |l - 00000
— && - 0000
— ! -000

ad
000 Ketlin 000 Array 000000000 get 0 set OO00DO00DOO0COOOC [1 00 size DO000O000O0000O00O

class Array<T> private constructor() {
val size: Int
fun get(index: Int): T
fun set(index: Int, value: T): Unit

fun iterator(): Iterator<T>
/] ...

000000000 arrayOf() OO00O00CO00000000OC arrayOf(1, 2, 3) 000 array [1, 2, 310 000000
arrayOfNulls() 0000000000000000000000

HoOOdoOOdooodoobdooodooboooOCooOCoood doOOdoo0doooa

// 0000 Array<String> ooo [*o*, "1, "4", "9", "16"]
val asc = Array(5, { i -> (i *i).toString() })

00000 [1 00000000000 get() O set() O

00: 0 Java J0000Ketlin O0000O000iInvariantOO0000 Kotlin 0000 Array<String> [0 Array<Any> [
00000000000000000 Array<out Any> , 0000000

Kotlin J00000000000000CC0000 ByteArray [1 ShortArray [ IntArray (000000 Array (000000000 0000
HOO00o000oDOdoo00oo0:

val x: IntArray = intArrayOf(1, 2, 3)
x[0] = x[1] + x[2]

0o
0000 String O0000000000000 O0OOCO—-—000000000000C stil 0 000 for O0O0OOOO:

20



for (cin str) {
printin(c)
}

aooooo
Kotlin J00000000000: O0000CO00CO00CO0000000000000000000000000 Java O00:

val s = "Hello, world!\n"

N

77/ 8 8 A

val text = """
for (c in "foo")
print(c)

You can remove leading whitespace withtrimMargin() function:

val text = """
|Tell me and | forget.
|Teach me and | remember.
[Involve me and | learn.
[(Benjamin Franklin)
""" trimMargin()

By default | is used as margin prefix, but you can choose another character and pass it as a
parameter, like trimMargin(">") .

aoooa

0000000727747000000000000000000000000 00000000 $ 00000000000000:
vali=10
vals="i = $i"// 00000 "i = 10"

HobOdooodoooooo:

val s = "abc"
val str = "$s.length is ${s.length}" // [0 "abc.length is 3"

0000000000C00000000 0000000000000000 $  00000000000000000000000

21



val price = """
{'$'}9.99

22



[

00oob00oooo:

package foo.bar
fun baz() {}
class Goo {}

/...

000000C000CO00C000000000000 D000 baz() 0000 foo.bar.baz [ Goo OO0 foo.bar.Goo ]

uibbbbbbbobobobbbboboooo

ad
HoOOdooodooooooOdtooodoood doodmoooon

O00o0o000000a.

import foo.Bar // [J[] Bar 00000000

import foo.* // 'foo' (0000000

uibbbbbbbobotes OhobobOoboboboooo

import foo.Bar// Bar [[]]
import bar.Bar as bBar // bBar [[] 'bar.Bar'

000 import 0000000C00CO0C00CO0CO

— 000oooo
— Uooormnooooooa:
— o0
0 Java [J00Kotlin 00000 “import static” 000 O000000C import 000000

0oooooo
O000000private DOODO000000000000CCO00M0

23



i

If000
0 Kotlin O0if00000000C00CO0C0 00000000O0000C ? 00 : 000000008 000000000

/1 0000
varmax = a

if (@ <b)
max =>b

// [ else
var max: Int
if (@ >Db)
max = a
else
max=>b

/1 00000
valmax=if(a >b)aelseb

if000000000C0000000000000

val max = if (a > b) {

print("Choose a")
a

}

else {
print("Choose b")
b

}

00000 if 000000000000CCCCCCC0D 00000000000000 else 000
00 if 0

When[][[]
when 000 C 000 switch OO00O0O00O0OO0O00O0O

when (x) {
1-> print("x == 1")
2 -> print("x == 2")
else -> { // 00000
print("x is neither 1 nor 2")
}
}

when [000000000000C00000000000000&vhen OO00O00O00O00000O0000000C0000000 0000000000000
00000000000000 000000000000 if 0000000000C000000000 0000000000000

24



000000000000000Ce!se 000 DO when O00000000000OCe!se 000 OO00COOCO0CO0000000C0000

HoOOdoOOdooOdooodooodoobdooooooOdoooCo

when (x) {
0,1-> print("x == 0 orx == 1")
else -> print("otherwise")

}

ubbbbbbbbobobbbbbboboooo

when (x) {
parselnt(s) -> print("s encodes x")
else -> print("s does not encode x")

}

000000000000~ 000000 in000 000000

when (x) {
in 1..10 -> print("x is in the range")
in validNumbers -> print("x is valid")
lin 10..20 -> print("x is outside the range")
else -> print("none of the above")

}

000000CO00CO0Ms000000MsDO000O0000000 OmMECC000000000000000000 0b000000

val hasPrefix = when(x) {
is String -> x.startsWith("prefix")
else -> false

}

when [0000000if-else if 0 O00O00000000000000000O0CO0C00C00C00C000000000

when {
x.isOdd() -> print("x is odd")
x.isEven() -> print("x is even")
else -> print("x is funny")

}

00 when [[]

For(][]
for J000000000000iteratorO000000000000:

for (item in collection)
print(item)

25



000000000000

for (item: Intin ints) {
/] ...
}

0000Cfor OO0OCOO0O0C000000000

— 000000000000 iterator() OOOOOOO
— 000000000000 next() OOO
— 0000000000000 hasNext() OO0 Boolean []

00000000000 operator [

0000 for O0O000OOCOOCOOCOOCOOCO0OO

0000000000000000000 listoooooooa

for (i in array.indices)
print(arrayl[il)

0000000000 Do000000RO000000000

000000000 withindex [

for ((index, value) in array.withindex()) {
printin("the element at $index is $value")

}
00 for [

While[J[
while [Jdo..while 0000

while (x > 0) {
X__

}
do {

val y = retrieveData()
} while (y '= null) // y 0000

00 while .

(000Break[Jcontinue
0000 Kotlin 0O000break O continue OO000ICCCM



Hoood

Kotlin OOOOO0000CCO

— return.(000000000C0O0OMOOCO00

— break.000000000000
— continue.0000000000000O0

Break[]Continue[][]

0 Kotlin 000000000000Meel00000 OOOO00000CC @ 000000 abe@ [ fooBar@ OO0000CCCMIIIO0 000000
di0o0ooO0OdOoOOoon

loop@ for (i in 1..100) {
/] ...
}

000000000000break Ofcontinuef]

loop@ for (iin 1..100) {
for (jin 1..100) {
if (...)
break@loop
}
}

00000 break 0O000C00C00CO0C00CO00Gontinue OO000CO0CO0CO0CO

0ooog

Kotlin 00000000000000000000 Ketlin 000000000 DO0OReturn 000000000000 DOOOOOO0000 lambda 000
dido0ooo0odOoOoooO

fun foo() {
ints.forEach {
if (it == 0) return
print(it)
}
}

00 return O000000000000C foo 0000 OOOOOCOOO0OODOOOMCON fambda 00000 OO00000 lambda 00000
0000000000000000 return(

27



fun foo() {
ints.forEach lit@ {
if (it == 0) return@lit
print(it)
}
}

0000000 lambda 0O0000CO00000000000000 0000000 lambda 000000

fun foo() {
ints.forEach {
if (it == 0) return@forEach
print(it)
}
}

00000000000 lambda 0000 OO000O0return 0000000000000

fun foo() {
ints.forEach(fun(value: Int) {
if (value == 0) return
print(value)
}
}

O0oOoO00000000000R00000 returni0

return@a 1

00“000 @a [0 1"0000"00000000000C (@a 1) "0

28



U

0ooo

{
Kotlin J00000class 000

class Invoice {

}

HoOOdoOOdooOdooodon tdttddobOdddtOddooddoobdooodoog itoOdooOdooOddoooa

class Empty

aooo
0 Kotlin 000000CO0MOOO0MOO00MO00MO O0000000000000000000000000000

class Person constructor(firstName: String) {

}

OO000oOO0O0OROOOO00COROO00000@onstructor (IO

class Person(firstName: String) {

}

000000CO00CO00000000000000 Oinit 0000000MO0OOinitializer blocks(TI0

class Customer(name: String) {
init {
logger.info("Customer initialized with value ${name}")
}
}

HoOOdooOdooodoobdooodtoood oddooodooOdoooc

29



class Customer(name: String) {
val customerkKey = name.toUpperCase()

}

0000000000000000000000Ketlin 0000000

class Person(val firstName: String, val lastName: String, var age: Int) {
/...
}

0000000000000000000000 BOOVerO00000val o0

O00000000000000000censtructor OO00000000 O0OOOOOOCO

class Customer public @Inject constructor(name: String) { ... }

000000 D000

00000
000000000constructor** OOO000**0

class Person {
constructor(parent: Person) {
parent.children.add(this)
}
}

000000000CCO00000000000000O0O0 boOO0000000oooOitOO000000000000000O0OrnTs 000000

class Person(val name: String) {
constructor(name: String, parent: Person) : this(name) {
parent.children.add(this)
}
}

000000000CCCCCCC0000o0oooooooo00 DoDooCCCCtiiioonoonn epublici00000CCD OOOO00OOOOOO000C
di0o0o0o0odOCoO0

class DontCreateMe private constructor () {

}

0000 JVM 000000000000000000000000000 00000000000000000000000 Ketlin OO00CO Jackson (0
JPA D0000O0OOOCO0COO00O000

class Customer(val customerName: String = "")

30



dooooo
OO0oO00O0ODOROO0OCOROO0000O

val invoice = Invoice()

val customer = Customer("Joe Smith")

00 Kotlin O00new 0000

Creating instances of nested, inner and anonymous inner classes is described inNested classes.

aoo
0ooto
— U0000000o

ad
0 Kotlin J00O0OO0000CC Any O000000OOOO000OOOOOO

class Example // [] Any 000

Any [0 java.lang.Object 00000000 equals() [0 hashCode() [ toString() 00000000 OO00O0OMavalldo00

HoOOdoOOdooOdooOdooddoobdon

open class Base(p: Int)

class Derived(p: Int) : Base(p)

HoOOdooOdooOdooodooodoood dhddtoOddoOddoo0dooo

000000CO00CO00CO000000 OBuper{d.keyword } O0000CO00CO00CO00CO000000000 DOOOOOOO0O00DO00OC
O0000oOO0O00ROR0OO0

class MyView : View {
constructor(ctx: Context) : super(ctx) {

}

constructor(ctx: Context, attrs: AttributeSet) : super(ctx, attrs) {
}
}

31



000 open{.keyword} 00 Java 0fina[0.keyword} 000000000 O0000CO00COO0C Ketlin OOOOCOO finald
000 Effective Java[id 0 17 OMO0000000000000000C000CO0O

0o

00000000Ketlin 00000000 Java 000Kotlin 0000 000000000000QM@N00000000

open class Base {
open fun v() {}
fun nv() {}

}

class Derived() : Base() {
override fun v() {}

}

Derived.v() 0000000override000000000000000 O000000Cepen O Base.nv() 000000000000000000 O
0000 everride[000 final 00000 open 0000000000COCOO

000 override{].keyword } J00000000C0000O00000COCO000000000C00000@aK0.keyword} 0000

open class AnotherDerived() : Base() {
final override fun v() {}

}

Overriding properties works in a similar way to overriding methods. Note that you can use the
override keyword as part of the property declaration in a primary constructor:

open class Foo {
openval x: Intget { ... }

}

class Barl(override val x: Int) : Foo() {

}

You can also override a val property with a var property, but not vice versa. This is allowed
because a val property essentially declares a getter method, and overriding it as a var
additionally declares a setter method in the derived class.

000000COhackoOoO

0000000000CO00(C0000fina ) 00000000000000000000hackd

HoOOdoOoooOdoooco

— 000000000000000hacks
— 00000000000OC++0C#000000000
— (000000 hackOOOODOCCOOOOO Java 00 hack 00 Kotlin 00U 72 va £N000000Aspect00000000000

32



0o

0 Kotlin 0000000000CO00CO00CO00CO00CO00CO00C000 O0O00000000000000000000000000000 0000000
0000000000000D00000000000 super(d super<Base> []

open class A {
open fun f() { print("A") }
fun a() { print("a") }

}

interface B {
fun f() { print("B") } // 00000000 ‘open' [
fun b() { print("b") }

}

class C() : A(), B {
// 0000000 fO0
override fun f() {
super<A=>.f() // [I[]1 A.f()
super<B>.f() // [[] B.f()

}
}
0000 A 0 B 000000 a() 0 b() 0OO00O0 € 0OOCOOCOOCOOCO OC fO 0 € 0000000C00CMOO € 000 fO
Libbbbtbtbboboton
ao0
00000000000000abstract{0.keyword }[1 O00000000000000 OO0COOCO0CO0CL epen  OO000000000——00
0ooooo

O000000O000OROO0000R0OO0

open class Base {
open fun f() {}

}

abstract class Derived : Base() {
override abstract fun f()

}

0ooo
0Java 0 C# 0000 Kotlin 0000000000000000000000000 00000

Ui0o0o0oOO0OROOOOUOCOROO0O0ODOO0 OUOtooiodotitoodooooOnod Oooon

000000DOCODOCDOCO00EOOD DO00000O Java/C# J0000000OCODOCOOCO000000OC DOCDOO

aon
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HoOOdoOodooodooodoooOooboo OddooddoobdoobdooOtoOdooOdooOddoOOdood ooDOdooOdooOddooc
000000 LORO000000000ROR0O00

00000000000000000C sealed 000000000000 O0O0COOCOOCOOCOOCOOCO0CO0COO

sealed class Expr {
class Const(val number: Double) : Expr()
class Sum(val el: Expr, val e2: Expr) : Expr()
object NotANumber : Expr()

}

Oi0oOoOO0OCDOROOOO0OCOROOOOOODOOOODO0OCO OOOCORO000

0000000000000Rvhen [0 00000000 00CO0CO0CO0000000000000C else 0000

fun eval(expr: Expr): Double = when(expr) {
is Expr.Const -> expr.number
is Expr.Sum -> eval(expr.el) + eval(expr.e2)
Expr.NotANumber -> Double.NaN
// 0000 else OO000COCOOOOCOCOO

}
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Hoood

aooo
KotlinOOOOOOO. 000000000008 ar000000000val.

public class Address {
public var name: String = ...
public var street: String = ...
public var city: String = ...
public var state: String? = ...
public var zip: String = ...

000000000O0OOD0OODODD0ODavalioooon

fun copyAddress(address: Address): Address {
val result = Address() // there's no 'new' keyword in Kotlin
result.name = address.name // accessors are called
result.street = address.street
/...
return result

Getters [] Setters
00000000000

var <propertyName>: <PropertyType> [= <property _initializer>]
[<getter>]
[<setter>]

0000000000(initializer)Ogetter [ setter JO00000CCO(PropertyType)J00CCCCOOOOOOOOOOOOOOOO0O
ag:

var allByDefault: Int? // error: explicit initializer required, default getter and setter implied
var initialized = 1 // has type Int, default getter and setter

000000000CCCCCCCCCooooooOipooenT val O00C var: 20000000setter

val simple: Int? // has type Int, default getter, must be initialized in constructor
val inferredType = 1 // has type Int and a default getter

O000000O0O000, DO0OCO0, DO0ODO0O0O0000R 009 etterdO0:
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val isEmpty: Boolean
get() = this.size ==

O000setter00:

var stringRepresentation: String
get() = this.toString()
set(value) {
setDataFromString(value) // parses the string and assigns values to other properties

}

0000,setterg00000“value”,000000000COCO000O00O00

tibbbbbbbbbobobbbbo.bobbbboboooo, bobbbboboboobooa:

var setterVisibility: String = "abc"
private set // the setter is private and has the default implementation

var setterWithAnnotation: Any? = null
@Inject set // annotate the setter with Inject

0ooo

OKotlin00000000,0000000000000000000000000000000, Ketlin00 0000,000000 field 0000

var counter = 0 // the initializer value is written directly to the backing field
set(value) {
if (value >=0)
field = value

}

field O00O0OOOOO000000

A backing field will be generated for a property if it uses the default implementation of at least one
of the accessors, or if a custom accessor references it through the field identifier.

0000000000 DOCOO0OOO

val isEmpty: Boolean
get() = this.size ==

aooo
00000000000 0000000 BO00000000" 000000 (backing property)O000
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private var table: Map<String, Int>? = null
public val table: Map<String, Int>
get() {
if (_table == null)
_table = HashMap() // Type parameters are inferred
return table ?: throw AssertionError("Set to null by another thread")

}

0000000000 avaldnoBeanOOOOOOOO0O0OOCOCOOgetterOsetter 00000000000

Compile-Time Constants

Properties the value of which is known at compile time can be marked ascompile time constants
using the const modifier. Such properties need to fulfil the following requirements:

— Top-level or member of an object

— Initialized with a value of type String or a primitive type

— No custom getter

Such properties can be used in annotations:

const val SUBSYSTEM_DEPRECATED: String = "This subsystem is deprecated"

@Deprecated(SUBSYSTEM DEPRECATED) fun foo() { ... }

Late-Initialized Properties

Normally, properties declared as having a non-null type must be initialized in the constructor.
However, fairly often this is not convenient. For example, properties can be initialized through
dependency injection, or in the setup method of a unit test. In this case, you cannot supply a non-
null initializer in the constructor, but you still want to avoid null checks when referencing the
property inside the body of a class.

To handle this case, you can mark the property with the lateinit modifier:

public class MyTest {
lateinit var subject: TestSubject

@SetUp fun setup() {
subject = TestSubject()
}

@Test fun test() {
subject.method() // dereference directly

}
}
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The modifier can only be used on var properties declared inside the body of a class (not in the
primary constructor), and only when the property does not have a custom getter or setter. The
type of the property must be non-null, and it must not be a primitive type.

Accessing a lateinit property before it has been initialized throws a special exception that clearly
identifies the property being accessed and the fact that it hasn’t been initialized.

aoaoo

00 Overriding Members

aooo

000000CO00CO00(00)0 0000, D000DgetterOsetter00000000C0000 DOOOCO.000CO00CO00CO00CO0000O: lazy
values, (0000000, 0000000, C000000.000

O0000000000000 elegated propertied]
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Kotlin 0000 Java 8 O000CCCCCCOOOO0OD 0O0000000CCCCCCCCCO00000D 00000000 abstractOOO0OOOO0O

00000 interface OO0O0O0O0

interface Mylnterface {
fun bar()
fun foo() {
// optional body
}
}

0000
0000000000000000000

class Child : Mylnterface {
override fun bar() {
// body
}
}

aooo
HOnooooooooboooddooboobdotobobodotoobooddooobbodooobooodooooooodoon

interface Mylnterface {
val property: Int // abstract

val propertyWithImplementation: String
get() = "foo"

fun foo() {
print(property)
}
}

class Child : Mylnterface {
override val property: Int = 29

}

O0000Override00
J00000000000000000OOO0Oa
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interface A {
fun foo() { print("A") }
fun bar()

}

interface B {
fun foo() { print("B") }
fun bar() { print("bar") }
}

classC:A{
override fun bar() { print("bar") }

}

classD: A, B{
override fun foo() {
super<A>.foo()
super<B=>.foo()

}
}
000000 A O 8 000000 foo() O bar(X1 OO0O00 foo(), OO0O0 8 OO0 bar() (bar() 0 A DOO000 abstract 000000
00000 abstractO000 € 000000A O000000000O00%ar() 0 D00000000P 000000 bar¢A000000A O 8000000
000 80 var() 0000 D000000000O0feo()O000000C £ 00000000000 D 000 foo(X
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Hooooo

0000000000000000Osetterd00000_visibility modifiers_[0000 Ogetter J0000000000000 OKoetlinOOOOOOO
00000 private 0 protected [J internal [J public 0 0OO000O000O000O00OC public O

O00o000000R0000

ad
HOoooooooonoooodooobobodooon

// file name: example.kt
package foo

fun baz() {}
class Bar {}

— 0000000000O00CO00C00000 public 000000000000 O000;
— [0000C private 0000000000000

— 0000C internal 0O0000CO00CO0O0O

— protected (00000000

0a:

// file name: example.kt
package foo

private fun foo() {} // visible inside example.kt

public var bar: Int = 5 // property is visible everywhere
private set /] setter is visible only in example.kt

internal val baz = 6 // visible inside the same module

aooo
00000000

— private J00000000000(0000CO)-

— protected — ] private 00+000000

— internal — [J0O000/nside this module IOO00OLC internal OO00O00;
— public — 0000000000000 public OO0

Ar00javall:0000000KetlinO000OprivatedO0

If you override a protected member and do not specify the visibility explicitly, the overriding
member will also have protected visibility.

0a:
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open class Outer {
privatevala =1
protected openvalb =2
internalvalc =3
vald =4 // public by default

protected class Nested {
public vale: Int=5
}
}

class Subclass : Outer() {
// a is not visible
// b, c and d are visible
// Nested and e are visible

overridevalb =5 //'b'is protected

}

class Unrelated(o: Outer) {
// 0.a, 0.b are not visible
// o.c and o.d are visible (same module)
// Outer.Nested is not visible, and Nested::e is not visible either

}

oooo
0000000CCCCCCCE.000000(000000000 DOHAG {: - keyword} keyword)[]

class C private constructor(a: Int) { ... }

00000000000000000000000000000000C eublic 00000 DOODOOOOOOOOOO0OO(O0CO0CO0C000 00000000)-

0o

Modules

The internal visibility modifier means that the member is visible with the same module. More
specifically, a module is a set of Kotlin files compiled together:

— an Intelli] IDEA module;
— a Maven or Gradle project;

— a set of files compiled with one invocation of theAnt task.
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KotlinOc#[Gosul00000000000000000000CCO000000000000000 D000DO0000_extensions_[IKotlin([
_extension functions_[] extension properties.

0oo0
00000000000000002777700000000000000000 000 MutableList<int> OO0C swap 000

fun MutableList<Int>.swap(index1: Int, index2: Int) {
val tmp = this[index1]// 'this' corresponds to the list
this[index1] = this[index2]
this[index2] = tmp

}

00thisO0000C000CO00CO0000000000000 00000000000000001 MutableList<Int> :

val | = mutableListOf(1, 2, 3)
I.swap(0, 2) // 'this' inside 'swap()' will hold the value of 'I'

000000000C MutableList<T> 000000000

fun <T> MutableList<T>.swap(indexl: Int, index2: Int) {
val tmp = this[index1]// 'this' corresponds to the list
this[index1] = this[index2]
this[index2] = tmp

}

00000000000000000000000000000 O9eneric functions.

0oooooa
0000000000000000000000000000000000000 000000000000000000000000

J000000000000000000DO00000000000O This means that the extension function being called is
determined by the type of the expression on which the function is invoked, not by the type of the
result of evaluating that expression at runtime. For example:
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open class C
class D: C()

fun C.foo() = "c"
fun D.foo() = "d"

fun printFoo(c: C) {
printin(c.foo())
}

printFoo(D())

This example will print “c”, because the extension function being called depends only on the
declared type of the parameter ¢, which is the C class.

If a class has a member function, and an extension function is defined which has the same

receiver type, the same name and is applicable to given arguments, the member always wins.
For example:

class C {
fun foo() { printin("member") }
}

fun C.foo() { printin("extension") }

O0000C € O0d € O e.foo() 00000 member 000" extension”.

However, it's perfectly OK for extension functions to overload member functions which have the
same name but a different signature:

class C {
fun foo() { printIn("member") }

}

fun C.foo(i: Int) { printIn("extension") }

The call to C().foo(1) will print “extension”.

Nullable[][]

N0000000000000000000000000000000 0OO0OOnull 00000000 this == null 000000 DOOO0Onul00000
Kotlin[JJtoString()OODOOOO0OO0OOCOO
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fun Any?.toString(): String {
if (this == null) return "null"
// after the null check, 'this' is autocast to a non-null type, so the toString() below
/] resolves to the member function of the Any class
return toString()

0ooo
O00000Ketlin0oO00D

val <T> List<T>.lastIndex: Int
get() =size-1

I00000OOOOOOOOOOOOOOOOOOOOOOOOD Dooekcking field.JO0000MOOOO0OOO OO0MO0O0O0OOOOOOO
getters/setters.

go:

val Foo.bar = 1 // error: initializers are not allowed for extension properties

0oooooo
000000000000 000000000000 0000000

class MyClass {

companion object will be called "Companion"
}
fun MyClass.Companion.foo() {

/.
}

ubbbbbibbobobbbbbbobobbbbobon

MyClass.foo()

aooo
000000000000000000000000

package foo.bar

fun Baz.goo() { ... }

HO000oOO0O0OROOOO0O0OR0OO00
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package com.example.usage

import foo.bar.goo // importing all extensions by name "goo"
/] or
import foo.bar* // importing everything from "foo.bar"

fun usage(baz: Baz) {
baz.goo()
)

000000mports

Declaring Extensions as Members

Inside a class, you can declare extensions for another class. Inside such an extension, there are
multiple implicit receivers - objects members of which can be accessed without a qualifier. The
instance of the class in which the extension is declared is called dispatch receiver, and the
instance of the receiver type of the extension method is called extension receiver.

class D {
funbar() { ... }
}

class C {
fun baz() {...}

fun D.foo() {
bar() // calls D.bar
baz() // calls C.baz
}

fun caller(d: D) {
d.foo() // call the extension function

}
}

In case of a name conflict between the members of the dispatch receiver and the extension
receiver, the extension receiver takes precedence. To refer to the member of the dispatch receiver
you can use the gualified this syntax.

class C {
fun D.foo() {
toString() // calls D.toString()
this@C.toString() // calls C.toString()
}

Extensions declared as members can be declared as open and overridden in subclasses. This
means that the dispatch of such functions is virtual with regard to the dispatch receiver type, but
static with regard to the extension receiver type.
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open class D {

}

class D1 : D() {
}

open class C {
open fun D.foo() {
printin("D.foo in C")

}

open fun D1.foo() {
printin("D1.foo in C")

}

fun caller(d: D) {
d.foo() // call the extension function

}
}

class Cl1:C() {
override fun D.foo() {
printin("D.foo in C1")

}

override fun D1.foo() {
printin("D1.foo in C1")

}
}

C().caller(D()) // prints "D.foo in C"
C1().caller(D()) // prints "D.foo in C1" - dispatch receiver is resolved virtually
C().caller(D1()) // prints "D.foo in C" - extension receiver is resolved statically

Motivation

ad

MJavaO00000000"*Utils”: FileUtils , StringUtils OO000 java.util.Collections 00000000000 OOOOUtils-
classes[00000000000000

// Java
Collections.swap(list, Collections.binarySearch(list, Collections.max(otherList)),
Collections.max(list))

HobOdooodooodopbdoobdoooc

/I Java
swap(list, binarySearch(list, max(otherList)), max(list))
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O000000000C0RO00bENORO00000CO00000D0000000

/l Java
list.swap(list.binarySearch(otherList.max()), list.max())

00000000 List 000000000C000000000000000
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000000000CCCCCC000000000000000 D0D0DDOKetlinDO0OM7000C data [

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

HoOOdOoOOdooOoooOdooddooooon

— equals() / hashCode() OO

— toString() 00 "User(name=John, age=42)"[]
— componentN() functions J0000000000000O

— copy() 00000000

ubbbbbbbbobobbbbobobbbbbbobobbobobn

To ensure consistency and meaningful behavior of the generated code, data classes have to fulfil
the following requirements:

— The primary constructor needs to have at least one parameter;

— All primary constructor parameters need to be marked as val or var;

— Data classes cannot be abstract, open, sealed or inner;

— Data classes may not extend other classes (but may implement interfaces).

VMIOOOOOOOOOOOOOCOOOO0000000000000000 (Odonstructors).

data class User(val name: String = "", val age: Int = 0)

ad
000000000CCCCCCCC000000oooon O copy() OOOOOOOOOOOOC User 0OOOOOOO0O0000

fun copy(name: String = this.name, age: Int = this.age) = User(name, age)

0ooooo

val jack = User(name = "Jack", age = 1)
val olderjack = jack.copy(age = 2)

0oo00ooo
0000_0000000mED

val jane = User("Jane", 35)
val (name, age) = jane
printin("$name, $age years of age") // prints "Jane, 35 years of age"
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0oooo
000000 Pair 0 Triple 00000000000000000000000000 0000000000000

50



il

[Java(00KetlinOOOOO00000000

class Box<T>(t: T) {
var value =t

}

HoOOdoOOdooOdooOdooddoobdon

val box: Box<Int> = Box<Int>(1)

Oi0oOoOOOOOOROOOOOOCDOROOOOOOCOROO0O0OC

val box = Box(1) // 1 has type Int, so the compiler figures out that we are talking about
Box<Int>

[[Variance

Java[OOOOOOOOOOOOO0OOwildcardsOOn0(d0ava Generics FAQ)[ OOKotlinOOOOOOOOOOOOCOO0CDO0OOO
(declaration-site variance(JJdddd

O0000000avadooooowildcardsO000000000(Effective Java, Item 28: Use bounded wildcards to

increase API flexibilityJ]00000000 O00JavadddOOOOOOOO List<String> 00 List<Object> 00000 00000
O0List00000000 DOjavalddo0ODOODOo0OoO0o00oO

/I Java

List<String> strs = new ArrayList<String>();

List<Object> objs = strs; // !!! The cause of the upcoming problem sits here. Java prohibits
this!

objs.add(1); // Here we put an Integer into a list of Strings

String s = strs.get(0); // !!! ClassCastException: Cannot cast Integer to String

O0avallo0O0O000000CO00O0OD000D0C000000N Collection OO0OC addAll() I0000CO0OO0OOOOOCOCOO0OOL
0o

// Java
interface Collection<E> ... {
void addAll(Collection<E> items);

}

HoOOdoOddooodooodoon
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// Java
void copyAll(Collection<Object> to, Collection<String> from) {
to.addAll(from); // !'!'! Would not compile with the naive declaration of addAll:
I/ Collection<String> is not a subtype of Collection<Object>

}

O0000000CEffective Java, Item 25: Prefer lists to array]
000000C addAll() 00000000000

/I Java
interface Collection<E> ... {
void addAll(Collection<? extends E> items);

}
O0o0oowildecardd000 ? extends T 0000000000000 T 04270000000 T 000 00000000O000000C TOOOOOOO
00000 T 00000 000000 T 000000MOMO00 000000000C Collection<String> [ Collection<? extends
Object> 0000 D0000OOeXxtends000000000000wildcardO0000MO00covariant(]

ODO00OD000DO0O0O0OOOOOCOOOCO00COO0COO0COO0ON000OC String OO0 OOOC Object NO00 OO0OOO0OOOOOO
_[O0_0000000 Object OO00000C String OJava List<? super String> [] List<Object> 0010

O0000000“000” oDeontravariance ] 000000000000000O0N IStringl List<? super String> 0000 0oooooo
0 add(String) [0 set(int, String) ),J00 O00O0OOOL List<T> 00 T 000000OOL String 0000 Object [

Joshua Bloch[O00000Preducers(000)0 O000OCOO00CensumersO00000000000000 220000000

iiyynasyryayyyyyygnn i

PECS [10000000000roducer-Extends, Consumer-Super(jf]

[Mo00000000000C List<? extends Foo> 0000000000 add() O set() 00000000 000MOMOOCCOOO
clear() 00DOO000000000O clear() 00 OO00000000OOOCCOOO0O00MCCOOO000000000

aoooa
00000000C Source<T> 00000000 T OOOOOOCOOCOOCO T O0OO

// Java

interface Source<T> {
T nextT();

}

00000 Source<Object> (00000 Source<String> [0000C000C0000000000000000C000CO00avalnnOn
Uo0oootooog

// Java

void demo(Source<String> strs) {
Source<Object> objects = strs; // !l Not allowed in Java
/...

}
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00000000000000000001 Seurce<? extends Object> N00000000000000000000000C00CO0CO0CO0CO00COI

Oi0o0o0o000OR0OO0

OKotlinO000CO00CO00CO00CO0000MEO0MCO00CO0MO0mM T 00000C Source<T> O0MIOO0000CO00CO0 O
Uoooooomooo

abstract class Source<out T> {
abstract fun nextT(): T
}

fun demo(strs: Source<String>) {
val objects: Source<Any> = strs // This is OK, since T is an out-parameter
/.

}

0000000C € 000C T 000000MO0000000C € LRO00-000000C C<Base> (000000 C<Derived> 0000

000000C € 000 T 000000 T 0000000000 00000C € 0T 0000000000C T 00000

out[|JI0MO0MO00CO0O00000CO000O0C00000M mWavaeMOODMOOCOO00O0C000000

0000eutKotlinO0OOO00CO0GnO00CO00MOO00CO00C000 O0O000O000000000 Comparable ]

abstract class Comparable<in T> {
abstract fun compareTo(other: T): Int

}

fun demo(x: Comparable<Number>) {
x.compareTo(1.0) // 1.0 has type Double, which is a subtype of Number
// Thus, we can assign x to a variable of type Comparable<Double>
val y: Comparable<Double> = x // OK!

}

0000mOoutI00000000O00OCOOOC#000 DO0O000000000000000O0

The Existential Transformation: Consumer in, Producer out! [[000000000:)0

aooo

00oobooooo
000000 TOewt0000000000000CCCCCCCCCCO00000000000OE T 0000000 0000000 ArrayQ

class Array<T>(val size: Int) {
fun get(index: Int): T { /* ... ¥/ }
fun set(index: Int, value: T) { /* ... ¥/ }

}

000C T 000000co- DOO00DO00000D00000000C000
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fun copy(from: Array<Any>, to: Array<Any>) {
assert(from.size == to.size)
for (i in from.indices)
to[i] = from[i]

}

tibbbbbbbotcopynbbbUbOOOORODODOOROOO

val ints: Array<Int> = arrayOf(1, 2, 3)
val any = Array<Any>(3)
copy(ints, any) // Error: expects (Array<Any>, Array<Any>)

00000000000000OC Array<T> [0 T 00000000OC Array<int> [J Array<Any>  [000000000000000Ccopyd
000000000000000C00000mOOStringd OO0O00O00O! Int OO000 ClassCastException 000000000

0000000000000 copy () OOO00OCOOOCOOOCO00CO000000000

fun copy(from: Array<out Any>, to: Array<Any>) {
/...
}

000000MO0M O D0000000O0DOCO0CO0000000000000 T 00000000D000OC get() 000ODOODOMOCO00O
Java[Jd Array<? extends Object> [J 000000000

uooboooobmOboboon

fun fill(dest: Array<in String>, value: String) {
/...
}

Array<in String> [JJJavalll Array<? super String>, [J0000OC fill() 000000 CharSequence 00000
Object [0

0-00 Star-Projections

O0000ORO00O000ODORORON000O00O000OD0OC0 bODOO0O000O0E w00

KotlinOdOOOOMOmMOoOoo

— For Foo<out T>, where T is a covariant type parameter with the upper bound TUpper ,
Foo<*> is equivalent to Foo<out TUpper> . It means that when the T is unknown you can
safely read values of TUpper from Foo<*> .

— For Foo<in T>, where T is a contravariant type parameter, Foo<*> is equivalent to Foo<in
Nothing> . It means there is nothing you canwriteto Foo<*> in a safe way when T is
unknown.

— For Foo<T>, where T is an invariant type parameter with the upper bound TUpper, Foo<*>
is equivalent to Foo<out TUpper> for reading values and to Foo<in Nothing> for writing
values.
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If a generic type has several type parameters each of them can be projected independently. For
example, if the type is declared as interface Function<in T, out U> we can imagine the following
star-projections:

— Function<*, String> means Function<in Nothing, String>;

— Function<Int, *> means Function<Int, out Any?>;

— Function<*, *> means Function<in Nothing, out Any?> .

AmiooojavaddrawdooO00rawOO00000

0ooo

HoOOdooOdooooooodoooOdooOdooodn

fun <T> singletonList(item: T): List<T> {
/...
}

fun <T> T.basicToString() : String { // extension function
/...
}

To call a generic function, specify the type arguments at the call siteafter the name of the
function:

val | = singletonList<Int>(1)

0ooo

Oi0o0oOOOO0OROoOOODO0MOoOO00

ad
00000000MO0000avallextendsO00

fun <T : Comparable<T>> sort(list: List<T>) {
/] ...
}

0000000O0MOOOC T 0000 Comparable<T> [OO00000O0

sort(listOf(1, 2, 3)) // OK. Int is a subtype of Comparable<Int>
sort(listOf(HashMap<Int, String>())) // Error: HashMap<Int, String> is not a subtype of
Comparable<HashMap<iInt, String>>

000000000000CC Any? OO00000OO0O00000000 DoCCCCCC000000oooooo00where-0000:
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fun <T> cloneWhenGreater(list: List<T>, threshold: T): List<T>
where T : Comparable,
T : Cloneable {
return list.filter { it > threshold }.map { it.clone() }

}
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uooboboobobon

class Outer {
private val bar: Int=1
class Nested {
fun foo() = 2
}
}

val demo = Outer.Nested().foo() // == 2

aoa
O0000000000C00000000000inner” OO000O0C0O00O000000000000000

class Outer {
private val bar: Int=1
inner class Inner {
fun foo() = bar
}
}

val demo = Outer().Inner().foo() // == 1

Ohthis-expressions.htmI“this” 00000000000000000“this” 0000000

Anonymous inner classes

Anonymous inner class instances are created using anobject expression:

window.addMouselListener(object: MouseAdapter() {
override fun mouseClicked(e: MouseEvent) {
/...
}

override fun mouseEntered(e: MouseEvent) {
/...

}
})

If the object is an instance of a functional Java interface (i.e. a Java interface with a single abstract
method), you can create it using a lambda expression prefixed with the type of the interface:

val listener = ActionListener { printin("clicked") }
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tobbbbbbbobobobboboboon

enum class Direction {
NORTH, SOUTH, WEST, EAST

}

O000OOOONORTHOSOUTH........ O000000000000000%, 000

ooa
OOO00000REDOGREEN........000000000000000000000

enum class Color(val rgb: Int) {
RED(0OxFF0000),
GREEN(0x00FF00),
BLUE(OxOOOOFF)

}

0o
O00oOo0O0OCDOROO0OOOROOOOOOCOROODO0OROO0OO00

enum class ProtocolState {
WAITING {
override fun signal() = TALKING
}I

TALKING {
override fun signal() = WAITING

};

abstract fun signal(): ProtocolState

}

with their corresponding methods, as well as overriding base methods. Note that if the enum class
defines any members, you need to separate the enum constant definitions from the member

definitions with a semicolon, just like in Java.

Working with Enum Constants

Just like in Java, enum classes in Kotlin have synthetic methods allowing to list the defined enum
constants and to get an enum constant by its name. The signatures of these methods are as
follows (assuming the name of the enum class is EnumcClass ):

EnumcClass.valueOf(value: String): EnumcClass
EnumcClass.values(): Array<EnumClass>
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00000000000000000000000000001 valueOf() OO00000O0 lllegalArgumentException []

HoOOdooOdooodooodoooOdooodooodon

val name: String
val ordinal: Int

00000000=emparable OO00000000000COOOCCOOOO000O
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Hotoooooon

000000000CCCCCCC0000000o0ooo000000000000000000 Javal0000MAZ M DKetlin00000CCCCCC00ML
oo

0aooo
00000000000000000000000000

window.addMouselListener(object : MouseAdapter() {
override fun mouseClicked(e: MouseEvent) {
...
}

override fun mouseEntered(e: MouseEvent) {
/...

}
})

HoOOdooodooodopbdootdtbOooood dooOdoobdootdtoooo

open class A(x: Int) {
public open val y: Int = x

}
interface B {...}
val ab: A = object : A(1), B {

override valy = 15

}

val adHoc = object
varx: Int=0
vary: Int=20

}

print(adHoc.x + adHoc.y)

00JavalioO0000000000000000000000 O0Mjavaibiooooo0ofinal DO0000

60



fun countClicks(window: JComponent) {
var clickCount =0
var enterCount = 0

window.addMouseListener(object : MouseAdapter() {
override fun mouseClicked(e: MouseEvent) {
clickCount++

}

override fun mouseEntered(e: MouseEvent) {
enterCount++

}
})
W ooc

}

i
[00M000000000000KetilinO0Scalal000000000000000

object DataProviderManager {
fun registerDataProvider(provider: DataProvider) {
/...
}

val allDataProviders: Collection<DataProvider>
get() =// ...
}

0000Z77M00000ebject00N0000000000000000_O00_O 0O000O000O00CO00CO00CO00CO00CO00CO000000000
ag

object DefaultListener : MouseAdapter() {
override fun mouseClicked(e: MouseEvent) {
/...
}

override fun mouseEntered(e: MouseEvent) {
/...
}
}

NOTE: J000000000000000000000000C00C00C000000000000000

aooo
000000000000000Gompaniond00000
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class MyClass {
companion object Factory {
fun create(): MyClass = MyClass()
}
}

tobbbbbbbobobobboboboon

val instance = MyClass.create()

00 companion O00000000C00000000

class MyClass {
companion object

}
}

val x = MyClass.Companion

interface Factory<T> {
fun create(): T

}

class MyClass {
companion object : Factory<MyClass> {
override fun create(): MyClass = MyClass()
}
}

0000 VMOOOO00C @JvmStatic O0000000CO0000000000000000000 O0@va interoperability 00 00000

uiobbbibbobobobboboboooo

— HUoDOOooOdooOdimMInotdoobdo

— J0000000000000,00modlazily 0000

— a companion object is initialized when the corresponding class is loaded (resolved), matching
the semantics of a Java static initializer
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il

aoo
[00r000000000000- Ketlin0OOOOO OOC Derived 0000000 Base O000000000000000000

interface Base {
fun print()
}

class Baselmpl(val x: Int) : Base {
override fun print() { print(x) }

}
class Derived(b: Base) : Base by b

fun main(args: Array<String>) {
val b = Baselmpl(10)
Derived(b).print() // prints 10

}

000 Derived (00 by-0000 b 000 000 Derived 000000 0OOCO0O00O00DOC b O base 000
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oooa

uibbbbbbbbbotobbbbobobobbbbobobbbioboboobooo boboobobobobooboboobotota

— O0000lazy properties[]: OO000000CO00CO00O
— [JO00000observable properties]: JOO00000000000000
— pibbbbtotomapiiibooobobobon

000000(0000)000Kotlin OO

class Example {
var p: String by Delegate()
}

0dg: val/var <property name>: <Type> by <expression>.[by(000000/ 00 get() (O set() ) 0000
00000000 getvalue() O setValue() 000 O00ODOCOOCOO0O0OCOODOOC getValue() OO0O0 setValue() — 00
var’s[ [0:

class Delegate {
operator fun getValue(thisRef: Any?, property: KProperty<*>): String {
return "$thisRef, thank you for delegating '${property.name}' to me!"

}

operator fun setValue(thisRef: Any?, property: KProperty<*>, value: String) {
printin("$value has been assigned to '${property.name} in $thisRef.')
}
}

000000C Delegate 00000 p . Delegate [ getValue() 0000, 00000000OCOC e 00O00O.0000000 p 00OO
00 (0000000000)- 0o000:

val e = Example()
printin(e.p)

adooa
Example@33al17727, thank you for delegating ‘p’ to me!

00000000 e 00, setvalue() O0O0000- O000COOCOOCOOCOOCOOCOOCOO:

e.p = "NEW"

aooao
NEW has been assigned to ‘p’ in Example@33al7727.

aoooon
00000000000000
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000000 0o (Oval), O0OOOOOOOOD getvalue OO00000CCLC:

— 000 — 000_00000_000000o000(000000000000000m) .
— (000 — 0000 KProperty<*> (00000000,

HoOOdoOOdooOdoobdooodooo

000000 00 (O var), 00000000000000C setValue O0000000:

— 000 — 0O getValue() ,
— 0000 — O getValue() ,
— 000 — 00000000000000000

getValue() [/O setValue() O000000000000COOCOOCOOCO0 DOOOOODOODOOOOOOOOOOOCOOCO0CO0CO00OI
00 00000000 operator O0OOOOCO

aooa

0000000000C00000000factoryd000

0000 Lazy

00 lazy() 0000 lambda 000000000C0000000CO Lazy<T> 000: 00000 get() OO00000CO0000OO lazy() O

lamda{0000000, 000 get() OOO00O0COO000O

val lazyValue: String by lazy {
printin("computed!")
"Hello"

}

fun main(args: Array<String>) {
printin(lazyValue)
printin(lazyValue)

}

000000lezy000O0mMOOOsynchronized(] [I: O0000000C000CO00CO00CO00CO00C00000000000000000000
000000000000 LazyThreadSafetyMode.PUBLICATION O0000000C lazy() 000CO00CO00CO00CCO000000C
0000 LazyThreadSafetyMode.NONE [10J, O0000CO00CO00COO00O

00000 Observable

Delegates.observable() 00000000000handler[] 00 handler J00000000000000 (COCOCO). 0O0OOO:0000
Uo000o0ooo0n
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import kotlin.properties.Delegates

class User {
var name: String by Delegates.observable("<no name>") {
prop, old, new ->
printin("$old -> $new")
}
}

fun main(args: Array<String>) {
val user = User()
user.name = "first"
user.name = "second"

0oooooa

<no name> -> first
first -> second

0000000000000 000000000C vetoable() [0 observable() . 0000 vetoable [Ohandlerd00000000_00_0
a

000000 Map 1

000000CO00Cmap00000000 DO0000000/SONOOO00O“ 00" bi000000 00DO00CO00COOma 000000000000

class User(val map: Map<String, Any?>) {
val name: String by map
val age: Int by map

}

O0o00ORO0000000Omap000

val user = User(mapOf(
"name" to "John Doe",
"age" to 25

)

000000map000 (O0string000key00000000)

printin(user.name) // Prints "John Doe"
printin(user.age) // Prints 25

00 varJ0000000000C Map 00 MutableMap 0000
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class MutableUser(val map: MutableMap<String, Any?>) {
var name: String by map
var age: Int by map

}
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[N[ILambdas[][][]

ad

aooo
OKotlinO00000000COfun

fun double(x: Int): Int {
}

aooo
00oob00o0oo

val result = double(2)

00000oooooeo

Sample().foo() // create instance of class Sample and calls foo

aoooa
HoOOdoO0oooOo0a

— 0000000 OoCC00

— 00000000
— They are marked with the infix keyword
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// Define extension to Int
infix fun Int.shl(x: Int): Int {

/I call extension function using infix notation
1shl 2
/I is the same as

1.shl(2)

gd

0000000Pascallddddname: typel000000COO000000000OO

fun powerOf(number: Int, exponent: Int) {
}

00oo(Cooo
OO0o0o0O,.DOROo0OOOROoOODOCOROO0O00C0

fun read(b: Array<Byte>, off: Int = 0, len: Int = b.size()) {
}
O0000000O* * = * *00000

Overriding methods always use the same default parameter values as the base method. When
overriding a method with default parameters values, the default parameter values must be
omitted from the signature:

open class A {
open fun foo(i: Int=10){ ... }
}

class B : A() {

override fun foo(i: Int) { ... } // no default value allowed

}

oo

HoOOdooOdooOdooodooodtoOddoOodooOdooOdooo
0oooooo:
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fun reformat(str: String,
normalizeCase: Boolean = true,
upperCaseFirstLetter: Boolean = true,
divideByCamelHumps: Boolean = false,
wordSeparator: Char ="'") {

reformat(str)

HobOdooOdooodon

reformat(str, true, true, false, ' ')

Oi000o0O0O000DO00OO00

reformat(str,
normalizeCase = true,
upperCaseFirstLetter = true,
divideByCamelHumps = false,
wordSeparator ="'

)

00000oooooeo

reformat(str, wordSeparator ="' ')

Note that the named argument syntax cannot be used when calling Java functions, because Java
bytecode does not always preserve names of function parameters.

00Unit00
0000000000000000000000 Unit OUnit 00000000 - Unit” 000 000000000

fun printHello(name: String?): Unit {
if (name !'= null)
printin("Hello ${name}")
else
printin("Hi there!")
/l “return Unit® or “return’ is optional

}

Unit 00000000000000000000
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fun printHello(name: String?) {

}

0ooooon
0000000CO0RO0D00RO0DO0000 =**+000000

fun double(x: Int): Int = x* 2

00000D000mNEn. dooooo0oa

fun double(x: Int) = x * 2

0ootooa

00000000000000000000000 Unit 0 Q0000000000 KetlinOOOOOOOOOOOOOOOOOOOCOOCO0C00C00C00000K

Oi000oOO0O0OROoOO0O0OR0OO0

0000000(Eeen)

00000000000000000  vararg 000

fun <T> asList(vararg ts: T): List<T> {
val result = ArrayList<T>()
for (tin ts)// ts is an Array
result.add(t)
return result

}

0ooob0ooooo:

val list = asList(1, 2, 3)

000C vararg (0 T O000array T ,000000CC ts OO0 Array<out T> {00

00000000000 vararg .If a vararg parameter is not the last one in the list, values for the following
parameters can be passed using the named argument syntax, or, if the parameter has a function
type, by passing a lambda outside parentheses.

0000C vararg 000000000000000000C asList(1, 2, 3) O0000000000C000 O00C000000C0000CSpread 000
0000000 * 00

val a = arrayOf(1, 2, 3)
val list = asList(-1, 0, *a, 4)
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00000(Co00)

OKotlinOOOOOOOO00ODOCOOO0000O000DO0)avadC#0Scalad0iN000000000000C0 O000O000OKetlinOODO0O00OC
Oiodo0oodooon.

aooo
KotlinO0OOOOO, 000000000000

fun dfs(graph: Graph) {
fun dfs(current: Vertex, visited: Set<Vertex>) {
if (!visited.add(current)) return
for (v in current.neighbors)
dfs(v, visited)
}

dfs(graph.vertices[0], HashSet())
}

000000CO00C0000000000000000D000Cthevisitea 0000

fun dfs(graph: Graph) {
val visited = HashSet<Vertex>()
fun dfs(current: Vertex) {
if (!visited.add(current)) return
for (v in current.neighbors)
dfs(v)
}

dfs(graph.vertices[0])
}

Member Functions

### (000

uiobobooL, Dbobooboon

class Sample() {
fun foo() { print("Foo") }
}

00ooboooa

Sample().foo() // creates instance of class Sample and calls foo

0000000000 [asses []Inheritance

0o
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HoOOdoOOdooOdoobdooodooo

fun <T> singletonList(item: T): List<T> {
/...
}

0000000000000GenNerics

0ooo
000000 here

0o

O00000their own section

O0000Lambdas[]
Oo000LambdasO00000000cheir own section

Tail recursive functions

Kotlin supports a style of functional programming known astail recursion. This allows some
algorithms that would normally be written using loops to instead be written using a recursive
function, but without the risk of stack overflow. When a function is marked with the tailrec
modifier and meets the required form the compiler optimises out the recursion, leaving behind a
fast and efficient loop based version instead.

tailrec fun findFixPoint(x: Double = 1.0): Double
= if (x == Math.cos(x)) x else findFixPoint(Math.cos(x))

This code calculates the fixpoint of cosine, which is a mathematical constant. It simply calls
Math.cos repeatedly starting at 1.0 until the result doesn’t change any more, yielding a result of
0.7390851332151607. The resulting code is equivalent to this more traditional style:

private fun findFixPoint(): Double {
varx = 1.0
while (true) {
val y = Math.cos(x)
if (x==y)returny
XxX=y
}
}

To be eligible for the tailrec modifier, a function must call itself as the last operation it performs.
You cannot use tail recursion when there is more code after the recursive call, and you cannot use
it within try/catch/finally blocks. Currently tail recursion is only supported in the JVM backend.
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00000lambda(in

aooo
0000000000000000000000000000L lock() DOOOOOOOO0DOO0O000O0OockOODOOOOOOOOOO0CO0C00C00C0

fun <T> lock(lock: Lock, body: () -> T): T {
lock.lock()
try {
return body()
}
finally {
lock.unlock()
}
}

0000000000000L bedy OOOCOOC: () -> T OObody0000000000CO! T 00000000 OGry000000OC lock OOOO
0 lock() 0O00OOOOOCOOO

000000C leck() DOOOODOOOOOCOOCO0CO0O(OMICOD):

fun toBeSynchronized() = sharedResource.operation()

val result = lock(lock, ::toBeSynchronized)

000000CO000000C02ambda [

val result = lock(lock, { sharedResource.operation() })

lambda 0000000000, DO000000O0000CO00000000

— [0 lambda 0000000000000
— OO000000ROO00OC -> Oo000o00o000
— 0000 -> 00 (Oooooo)-

OKotlinfl, 0000000CO0CO0C00C00C00C00C00000

lock (lock) {
sharedResource.operation()

}

00000000000 map() (MapReduce):
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fun <T, R> List<T>.map(transform: (T) -> R): List<R> {
val result = arrayListOf<R>()
for (item in this)
result.add(transform(item))
return result

}

0ooobooooo:

val doubled = ints.map { it->it*2}

Note that the parentheses in a call can be omitted entirely if the lambda is the only argument to
that call.

000000000000000000000000 00000000000 -> 000 it 000

intsmap {it*2}

O00000COLINO-[0 O00:

strings filter {it.length == 5} sortBy {it} map {it.toUpperCase()}

0ooo
000000000000000000

Lambda (0000000
[0 lambda 0000000000000000". O 000000000 000000000000000000

max(strings, { a, b -> a.length < b.length })

max (00000000, 0000 0O0000000000. dOofOROo000ORO000000O, DOOoOooo-toooo0o00tOo0

fun compare(a: String, b: String): Boolean = a.length < b.length

oo
Uoo00oo0ooodotoioooiidoiidobido0oOo oot max 000000
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fun <T> max(collection: Collection<T>, less: (T, T) -> Boolean): T? {
var max: T? = null
for (it in collection)
if (max == null || less(max, it))
max = it
return max

}

00 less OO0 (T, T) -> Boolean 0000, OOOC less OO0OOC T 0O0OO00OOOC Boolean [0: OO000O00COOO
[ True .

0000000, less OO000000: O0O0OCT OOO0O0.

HoOOdooodon, oooooooo. bodooodooOooooc

val compare: (x: T,y: T)-> Int = ...

Lambda(000

Lambda (000000000, COCCCCOODOO. Doooooo:

valsum = { x:Int,y: Int->x+ vy}

000Lambdali00000000000 O0000O00000000000000000000000 bOO0O00-> 000 0000000000000000000
0oo00ooooo

val sum: (Int, Int) -> Int={x,y->x+y}

0000000000 lambda 0000000000 O0KetlinO0ODO00DO00CO00CO00CO00C00000000! it 0000000

ints.filter { it > 0 } // this literal is of type '(it: Int) -> Boolean'

0000000000CCO000000000000 lambda 000000000 000000000 O000@@ HSuffix.

0o

00 lambda 00000000000000 000000000 0000000000, 000000C000CO00C0000000. 0000000000000000C
000000:-L00c

fun(x: Int,y: Int): Int=x+y

uiobbbobboboboooo, bobbbooboot bbobobbbbobobooboooo:

fun(x: Int, y: Int): Int {
return x +vy

}
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HoOOdoOOdooOdoobdoobdoobdooooo odooOdooOdooOddoOOdooOdooo:

ints.filter(fun(item) = item > 0)

000000CO00CO00CO0000000000000000000000000000 Unit 0000O000000000000

00000000000000000000000 0000000000000000 lambda 000

000 lambda 0000000000 on-local returnsO000000000Creturn{0. keyword} [0 O00Gun 0000000000
000000 lambda O0000Oreturn {: .keyword } [00000000 AO0000feturn*{: . keyword } 0000000000000

ad
00 lambda O0000000000000COCO0C00C00000M 000000_00_.0000000000000javalii00000000000000C

varsum =0

ints.filter { it > 0 }.forEach {
sum +=it

}

print(sum)

0ooobooooo

kotlinOO0O00O000 recedverf]7 0000000000- O000COOCOOCO 00000 DOOOOOCOOOO0O00CO OO0 0000 bOOCO00C
HOoooooooooooooa

00000000000y pe-safe Groovy-style builderdJ00

00000000000000OreceiverdO000

sum : Int.(other: Int) -> Int

0000000Creceiver(000000000000C0000

1.sum(2)

000000CO000000000receiverd00 O000000OreceiverI00000C000CO00C0000000000000000

val sum = fun Int.(other: Int): Int = this + other

Oreceiver(00000000000000Lamdald0000000receiver00000
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class HTML {
fun body() { ... }
}

fun html(init: HTML.() -> Unit): HTML {
val html = HTML() // create the receiver object
html.init() /I pass the receiver object to the lambda
return html

}

html { // lambda with receiver begins here
body() // calling a method on the receiver object

}
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0000 inline

000 O0000000000000000000C00E00000C00000000 bO00000000000000 DO0D(E0000000 0000000000
ao

0000000000000 Tambda OO00CO0000000 0O0000000000000000000 lock()  0OCO00COO0COO0000000000O
ag

lock(l) { foo() }

uibbbbbbbobotobbbbobobbbiobobobbbooboobota

I.lock()
try {
foo()

}
finally {
l.unlock()

}

00000000000000L leck() OOOOOC inline O00:

inline fun lock<T>(lock: Lock, body: () -> T): T {
/...
}

inline 0000000000OOO00000Iambdas: 0000000000 0000

00000000000000000000000000000(E0000000) 0000 0OD000000000000(megamorphic)00000000

O0000noinline[]
0000 DO0000COOO000000OOO00000O0lamdas 00000000000 neinline O0000000O0:

inline fun foo(inlined: () -> Unit, noinline notinlined: () -> Unit) {
/] ...
}

00000lambdasO0000000000000000000C0000000 000 neinline OO0000000C000CO00CO00CO00CO00

000000CO00CO00CO00CO00C000000MECD, 000CO00CO00C00000000 BO000000(000s upressO0000CO000O
Oon).

O0O00ONon-localdO00

OKotlinOOOOOO0OO0O0O0O0O0OL return OOO0000000000C000 O0O00O0O0O0OOlambda, 0000000000 000
lambda[] return 00000000000000'@ambdad0do0000000:
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fun foo() {
ordinaryFunction {
return // ERROR: can not make "foo" return here
}
}

0000lambda0000000CCCC0C0returnO0000000000000000

fun foo() {
inlineFunction {
return // OK: the lambda is inlined
}
}

00000(0fambda0000000000)00@#on-/feca/000000 0O0CCCCCCCOOOOOOOOOOOO000

fun hasZeros(ints: List<Int>): Boolean {
ints.forEach {
if (it == 0) return true // returns from hasZeros

}

return false

}

O00000000DOODODO000000ODOODOODOCOOlambdas OO00000000000000C0DOCO0000000000D00000 non-
localIO00 OOolambdasOO0000000000lambda00n0 [ crossinline [J[:

inline fun f(crossinline body: () -> Unit) {
val f = object: Runnable {
override fun run() = body()
}
...
}

break [J continue [JO00lambdasO0000, OO00O00000000O

0000
0000000000000000000000000

fun <T> TreeNode.findParentOfType(clazz: Class<T>): T? {
var p = parent
while (p '= null && !clazz.isinstance(p)) {
p = p?.parent
}
@Suppress("UNCHECKED_CAST")
returnpasT
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HoOOdoOOdooOdoobdoobdoobboood toOdobOddoOdooOOdoocd

myTree.findParentOfType(MyTreeNodeType::class.java)

Oi0oOo0O0OCDOROO0OOOROOOO0000OO

myTree.findParentOfType<MyTreeNodeType>()

HOnooooooonoo coc: doboooddoon

inline fun <reified T> TreeNode.findParentOfType(): T? {
var p = parent
while (p '= null && p lis T) {
p = p?.parent
}

returnpasT

}

0000000C reified OO000000000000O0000C000C00000C00CO0CO0CC 0ODOOCO0OOOCO00000000Yis O as 000
0000 000000000000000: myTree.findParentOfType<MyTreeNodeType>() .

uibbbbbbbbbobobbbbobobobbbooboen

inline fun <reified T> membersOf() = T::class.members

fun main(s: Array<String>) {
printin(membersOf<StringBuilder>().joinToString("\n"))
}

00000 (00000000) 00000000. DO0C0000000000 (D000000000000000 Nething ) 00OO0COOCOOCO

O000000seec document.
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L]

0ooo

O000000_00_O0000o0o0000a:

val (name, age) = person

000000_0o00_0oo0biooooo0ooooo bobdoooootneme [0 age ,000000000CO

printin(name)
printin(age)

O00o0o0O0O00DO00OO00

val name = person.componentl()
val age = person.component2()

componentl() [J component2() OO0 principle of conventionswidely [JKotlin 00000000 (DOOQOC + O
*, for-loops [) J00000000000000CDOCDOCO00000000 00000D000O0C component3() [0 component4() .

00000 for-loopsO00

Destructuring declarations also work infor-loops: when you say

for ((a, b) in collection) { ... }

00 a 0 b 0000 componentl() 0 component2() J0000collectionJJgddd

0o00oo0otooo
0000000000000000000000000000000000 OKetlin0000000000000d@ta c/2ss000000000
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data class Result(val result: Int, val status: Status)
fun function(...): Result {
/| computations

return Result(result, status)

}

// Now, to use this function:
val (result, status) = function(...)

000000000 componentN()  0O000000000000

NOTE: 00000000 Pair 000 function() 00 Pair<Int, Status>, Q00000000000000CCO

0: 000000
0000000000000000000

for ((key, value) in map) {
// do something with the key and the value

}

00000000000

— 00000 iterator() NO0ONOOOOOOOOOOOCOO
— 000000000000 component1() [ component2() .

HoO0dooOdoooao:

operator fun <K, V> Map<K, V>.iterator(): Iterator<Map.Entry<K, V>> = entrySet().iterator()
operator fun <K, V> Map.Entry<K, V>.componentl() = getKey()
operator fun <K, V> Map.Entry<K, V>.component2() = getValue()

000000CO00000Ofor-loops OOOOX(O000000000COOMmO
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il

000000000Ketlin OOO0000000000NstsOsetsOmaps 0000000000CCCCCCO00O0 bug 0O00OO APIO

0000000000000 DOOOOODOCOOOOoOOOoORODO0OOOOOOOOROdOdODOOOOE OROd00O000o 000

Kotlin [J List<out T> 00000000000 size [0 get 000000 Java 0000000 Collection<T> 0000
Iterable<T> [0 list OJJ000 MutableList<T> 000000000000 Set<out T>/MutableSet<T> []

Map<K, out V>/MutableMap<K, V>[]

000000 list 0 set 0O0OOOOO

val numbers: MutableList<Int> = mutableListOf(1, 2, 3)
val readOnlyView: List<Int> = numbers
printin(numbers) /100 "1, 2, 31"

numbers.add(4)

printin(readOnlyView) // [ "[1, 2, 3, 4]"
readOnlyView.clear() //-=> [

val strings = hashSetOf("a", "b", "c", "c")
assert(strings.size == 3)

Kotlin 00000000000 list 0 setD 0000000OC! listOf() 0 mutableListOf() 0 setOf() 0 mutableSetOf() 0
0 map 0000000000C0O000C00OC0 mapOf(a to b, ¢ to d)

00000 readOnlyView 000000000000000 numbers 00000000 list 0000000 0000 list O00000000000000
O00000000000000000000000000

val items = listOf(1, 2, 3)

00 listOf 00000 array list O00000000000000000CO00CO00CO00CO000000000000

0000000DC000000000000 List<Rectangle> [0 List<Shape> [ Rectangle [J00 Shape0000000000
00000000000000000

tiobbbbbbbbobobbbboboboooh, bobbobobo

class Controller {
private val items = mutableListOf<String>()
val items: List<String> get() = _items.toList()

}

00 toList O0000000000C00000 list DO00O0O00O0O

List 0 set 0000000CO00000C
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val items = listOf(1, 2, 3, 4)
items.first() ==

items.last() ==

items.filter {it% 2==0} //[[1[2, 4]

val rwList = mutableListOf(1, 2, 3)

rwlList.requireNoNulls() // returns [1, 2, 3]

if (rwList.none { it > 6 }) printin("No items above 6") // prints "No items above 6"
val item = rwList.firstOrNull()

...... O000000000000000 sortfzipdfolddreduce 000

Map 00000000000000000000C0000

val readWriteMap = hashMapOf("foo" to 1, "bar" to 2)
printin(readWriteMapl["foo"]) // prints "1"
val snapshot: Map<String, Int> = HashMap(readWriteMap)
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0000000rangeTo” OO0000CCCCCNL - Oin0!in000 DO0OOOOOO0000.00000CCCCCC00000000000000g

if (iin 1..10) { // equivalent of 1 <= i && i <= 10
printin(i)
}

0000C IntRange , LongRange , CharRange [(O000000C:0000000 O0O000OO0OOO0OM)avandiartd. 00000
aoooa

for (i in 1..4) print(i) // prints "1234"

for (i in 4..1) print(i) // prints nothing

0000000000007 000000000000000 downTo() (0

for (i in 4 downTo 1) print(i) // prints "4321"

0000000000000,.000000000010700 step() OOOCOO

for (i in 1..4 step 2) print(i) // prints "13"

for (i in 4 downTo 1 step 2) print(i) // prints "42"

0o0ooon

Ranges implement a common interface in the library: ClosedRange<T> .

ClosedRange<T> [0I000000000.0000000000 O00O0OO: ‘start’0D*endInclusive’, 000000000 00000
0 contains ,0J0in //in {: .keyword }00000

Integral type progressions (IntProgression, LongProgression, CharProgression ) denote an
arithmetic progression. Progressions are defined by the first element, the last element and a
non-zero increment. The first element is first, subsequent elements are the previous element
plus increment. The last element is always hit by iteration unless the progression is empty.

A progression is a subtype of Iterable<N> , where N is Int, Long or Char respectively, so it can
be used in for-loops and functions like map, filter, etc. (JL Progression [JJava/JavaScriptd0000For00
a:

for (inti = first; i '=last; i += increment) {
/...
}
0000, - D0000000000OL ClosedRange [O0C Progression [] For example, IntRange implements

ClosedRange<Int> and extends IntProgression, thus all operations defined for IntProgression
are available for IntRange as well. downTo() J step() J000OOOOC Progression [
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Progressions are constructed with the fromClosedRange function defined in their companion
objects:

IntProgression.fromClosedRange(start, end, increment)

The last element of the progression is calculated to find maximum value not greater than the
end value for positive increment or minimum value not less than the end value for negative
increment such that (last - first) % increment ==

aoooon

rangeTo()

000 rangeTo() 0000C00CO0COOL *Range [1.00:

class Int {

/...
operator fun rangeTo(other: Long): LongRange = LongRange(this, other)

Wooe
operator fun rangeTo(other: Int): IntRange = IntRange(this, other)

/...
}

Floating point numbers (Double , Float ) do not define their rangeTo operator, and the one
provided by the standard library for generic Comparable types is used instead:

public operator fun <T: Comparable<T>> T.rangeTo(that: T): ClosedRange<T>
The range returned by this function cannot be used for iteration.

downTo()

downTo() O000000000000000O.0000000:

fun Long.downTo(other: Int): LongProgression {
return LongProgression.fromClosedRange(this, other, -1.0)

}

fun Byte.downTo(other: Int): IntProgression {
return IntProgression.fromClosedRange(this, other, -1)

}

reversed()

00 reversed() 000000000 *Progression [O000,0000000000
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fun IntProgression.reversed(): IntProgression {
return IntProgression.fromClosedRange(last, first, -increment)

}

step()
step() 00000000 *Progression 0000, 0000000000! step 0(0000)D O0,stepO00000000000000000000000

fun IntProgression.step(step: Int): IntProgression {
if (step <= 0) throw lllegalArgumentException("Step must be positive, was: $step")
return IntProgression.fromClosedRange(first, last, if (increment > 0) step else -step)

}

fun CharProgression.step(step: Int): CharProgression {
if (step <= 0) throw lllegalArgumentException("Step must be positive, was: $step")
return CharProgression.fromClosedRange(first, last, step)

}

Note that the last value of the returned progression may become different from the last value of
the original progression in order to preserve the invariant (last - first) % increment == 0. Here is
an example:

(1..12 step 2).last == 11 // progression with values [1, 3,5, 7, 9, 11]
(1..12 step 3).last == 10 // progression with values [1, 4, 7, 10]
(1..12 step 4).last ==9 // progression with values [1, 5, 9]
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Hotooooa

is [ NisO0
00000C is 00O000C Yis DO00DOODOCDO0O000000000On

if (obj is String) {
print(obj.length)
}

if (obj !is String) { // same as !(obj is String)
print("Not a String")
}

else {
print(obj.length)
}

a0
0000000CKetlinO0000000000000000000000000000C0000000000000 is DO0000

fun demo(x: Any) {
if (x is String) {
print(x.length) // x is automatically cast to String
}
}

HoOOHoOOdooOdooOdooodooodooog

if (x !is String) return
print(x.length) // x is automatically cast to String

00000C && 0O (10

/] x is automatically cast to string on the right-hand side of " ||
if (x lis String || x.length == 0) return

/I x is automatically cast to string on the right-hand side of "&&"

if (x is String && x.length > 0)
print(x.length) // x is automatically cast to String

O000O000Owhen-expressions [] while-loops [O000

when (x) {
is Int -> print(x + 1)
is String -> print(x.length + 1)
is IntArray -> print(x.sum())

}
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Note that smart casts do not work when the compiler cannot guarantee that the variable cannot
change between the check and the usage. More specifically, smart casts are applicable according
to the following rules:

— val local variables - always;

— val properties - if the property is private or internal or the check is performed in the same
module where the property is declared. Smart casts aren’t applicable to open properties or
properties that have custom getters;

— var local variables - if the variable is not modified between the check and the usage and is not
captured in a lambda that modifies it;

— var properties - never (because the variable can be modified at any time by other code).

“000" 000000

O0000000000OCO00000DOCO00000C0000 7 NoKetlin0000000000000000@sS (see operator

precedence)[]
val x: String = y as String

O0nullI0O0CMIOOOC String O000OC y 00000C000000C0C000ave000000C000000C0000000000
val x: String? = y as String?

“000"D00D00O00C0OO

O00000000000CO0MZN0000——as? O00000000000mulO

val x: String? = y as? String

000000000Ss?0000000C String 000000000000
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ThisOO0

00000000000000®NisOo0:

— 000000, thisOoOoooooa
— 0000 M0000000000 thisOoO0oO0o0o.

00 this J000000CCCCCCCC000000000000000 this OOOCOOOO

thisO000

O0000000his (OO0, 000000 000000000C00000000C this@label O0label[ on the scopethis is meant to
be from:

class A { // implicit label @A
inner class B { // implicit label @B
fun Int.foo() { // implicit label @foo
val a = this@A // A's this
val b = this@B // B's this

val ¢ = this // foo()'s receiver, an Int
val c1 = this@foo // foo()'s receiver, an Int

val funLit = lambda® fun String.() {
val d = this // funLit's receiver

}

val funLit2 = { s: String ->
/] foo()'s receiver, since enclosing lambda expression
// doesn't have any receiver
val d1 = this

}

}
}
¥
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Kotlin0OOOOCOOOO:

— 0000(00000000000)
— 0000 (equals() )

i
00000C === 00000(O000C Y== ). a === b O0C a 0 b 0000000000truel]

0ooo
00000C == 00000(0000C = ). 00, @ == b 00000000

a?.equals(b) ?: (b === null)

00000 a 00 null 000 equals(Any?) OO00000 @ 0 null 000 b 0000 null 000

0000 null J0000COCO00O0000CC @ == null 00 a === null 00000000000
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Hooooo

KotlinOdOOOOOOOCOOOOOOCOCO0OOCDOC00000000 0 + 00 * 000000 C00C000000C0C000000R0000D 0000
D000000000000000000000O0 Functions that overload operators need to be marked with the

operator modifier.

ad
HOoooooodoooooooaa

0ooto
0oo - 000

+a a.unaryPlus()
-a a.unaryMinus()

la a.not()

HOnooooooonoooodooot +e dooooodd

—0O0a0oo oocTo

— O0000C T 00 operator OO0O0OC unaryPlus() ,000000000000000
— {UI0OOOOOOOOOOOOOE

— 0000000000000 R OO0OC +a 0 R OO0

L7 00000000000, DOooodOmodotooooooa

ood - 0do
a++ a.inc() + 000

a-- a.dec() + 0
0

O00o0o0O0O0OROO0O0

. inc()/dec() 000000000
“00000" D000000000O0000O

HobOdooOMZ000o0de a++ -

—0O0a 0o oocTo
— 00000OC T 00 operator 00000000 inc()O
— [00OOOCR.OOROT OOC.

00oob0oo0o

—0a0oocaon,
— DOa.inc() 00000 a,
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— [0 a0 000ooooo.
a- 0000000000
000000C ++a 0 --a 0000000000, 000:

—Qa.inc()J00a,
— 000C a 00000000

aoooo

aoo 0oo

a+b a.plus(b)
a-b a.minus(b)
a*b a.times(b)
al/b a.div(b)

g% a.mod(b)

a..b a.rangeTo(b)

Expression Translated to

ainb b.contains(a)
alinb Ib.contains(a)
in [ 'in 00000000C000000C0000
ac aoa
alil a.get(i)
ali, jl a.get(i, j)
ali 1, ...,in] a.get(i_1, ...,in)
alil=>b a.set(i, b)
ali,jl=»>b a.set(i, j, b)
ali_1, ...,i_n] = a.set(i_1,...,i_n,
b b)
0000000 get set [0
al aoa
a() a.invoke()
a(i) a.invoke(i)
a(i, j) a.invoked(i, j)
a(i 1, ..., a.invoke(i_1, ...,
in) in)
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0000000000000 invoke 000

ada aoa

a+=b a.plusAssign(b)
a-= a.minusAssign(b)
a*=b a.timesAssign(b)
a/l=b a.divAssign(b)

a %= a.modAssign(b)

000 a+= bOO0O0OOOOOOO:

— 000000000
— (00000000 (€ plus() O plusAssign() )OO0, OOOOOOOO
— 000000CC Unit 00, 0000000
— 00 a.plusAssign(b) *00000Ca = a + b 00 (0000000 a + b 000C a 0000)-

[} assignments[KotlinJJOOOO.

aoo NN
g == a?.equals(b) ?: b === null
al=b I(a?.equals(b) ?: b ===
null)
Ak === [ '== (00000000, 000000000
The == [000000: 0000OCOODOOOOOCOC null OOOO null == null [ true
a0 NN

a>b a.compareTo(b) > 0

a<b a.compareTo(b) < 0

a>= a.compareTo(b) >=
b 0
a<= a.compareTo(b) <=
b 0

00000000C compareTo [O000000000C Int [

00oo00ooa
000000000000 000000000000
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O00NullableJ00000Non-Null[] [
Kotlin 0000000000000C0O00000C0C0000M

000000000 Java O0000CO00CO00CO00000000000000 Java 00 O0C NullPointerException [O00 NPE []

Kotlin O0000000000000000OC NullPointerException [ NPE (000000

— 0000 throw NullPointerException()

— Usage of the ! operator that is described below
— 00 Java 0000

— 000000C0000000 (BO0000000C this 0000000O0CO0)

[ Kotlin J00000000000O00COOhull Onullable referencesO0000000 OOOOOOnon-null references] 0000
00 String OO000Onullg

var a: String = "abc"
a = null /0000

000000 null 00000000CCCCCC00000C String? [0

var b: String? = "abc"
b = null // ok

00000000/0000 @ 00/000000C @ O00000000C00000000C00C NPE 0000000000000

val | = a.length

00000000 b 000000000CCCCCCC0000ooo

val | = b.length // 0000 b 000 null

HoOOdoOddooOdooodoooOooOdooo0o

00000000000 null
00000000000 b 000 nulO0000000000

val | = if (b !'= null) b.length else -1

000000000000000000000f 000 length
HoOOOoooooOoooodono
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if (b '= null && b.length > 0)
print("String of length ${b.length}")
else
print("Empty string")

000000000000 b O0O0OOOI.e. a local variable which is not modified between the check and the usage
or a member val which has a backing field and is not overridableJJJ00000 00000OOOOOO00OO

0ootO
0000000000000000C ?- 0

b?.length

00 b 000000000 b.length O0000nuliD0000CO0000 Int? .

0000000000000000000000BebI0000C00C00D00000000000000000 Beb OOOCOOCOOOCOOCOO0CO00C00C0

bob?.department?.head?.name

000000000CCCCCCC000ooooothwln

To perform a certain operation only for non-null values, you can use the safe call operator together
with let:

val listWithNulls: List<String?> = listOf("A", null)
for (item in listWithNulls) {
item?.let { printin(it) } // prints A and ignores null

}

Elvis (00
0000000000000 r 000000 000 v D0000000000000000000

val l: Int = if (b !'= null) b.length else -1

00000i#f-000, 0000 Elvis 000000, Oc ?: :

val | = b?.length ?: -1

00 ?: 00000000000 elvis 000000000000, 00O00OOCO0O
HOoooooooooboobOdooboooooo

00, 00 throw Jreturn [ Kotlin 0000000000000000 Elvis 0000000000000000000000
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fun foo(node: Node): String? {
val parent = node.getParent() ?: return null
val name = node.getName() ?: throw lllegalArgumentException("name expected")
/...

}

H oo

0000000000 NPE 000000000C b!! O00000000O00C b 0000000000000 String 00000 b 00000000 NPE
ao

val | = b!l.length

0000000000 NPE OO00O00O0Obut you have to ask for it explicitly, and it does not appear out of the
blue.

aooo
0000000000000 ClassCastException [1 NOO0O00CO00CO00OO000000000OGNUNO

val alnt: Int? = a as? Int

Collections of Nullable Type

If you have a collection of elements of a nullable type and want to filter non-null elements, you can
do so by using filterNotNull .

val nullableList: List<Int?> = listOf(1, 2, null, 4)
val intList: List<Int> = nullableList.filterNotNull()
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ooa
Kotlin0OOOOOOD Throwable 0000 O00000000000000000000000000

0000 throw-expression (0000000

throw MyException("Hi There!")

00 *try*{: .keyword }-expression J0000000

try {
// some code

}

catch (e: SomeException) {
// handler

}
finally {
// optional finally block

}

0000000 cateh OOfinally 000000 catch [ finally 0000000000

Try(00000

try 0J00000000ROR00000000

val a: Int? = try { parselnt(input) } catch (e: NumberFormatException) { null }

try-expression [0000try 0 000000000Ccatch OO0000O000Ofinally O0O000000000000000

0ooto
KotlinO0OO00000000000000000000000000000

O0O000OJDKE StringBuilder OO000
Appendable append(CharSequence csq) throws IOException;

What does this signature say? It says that every time | append a string to something (a
StringBuilder , some kind of a log, a console, etc.) | have to catch those IOExceptions . Why?
Because it might be performing IO ( Writer also implements Appendable )... So it results into this
kind of code all over the place:
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try {
log.append(message)

}

catch (IOException e) {
// Must be safe

}

ON0000000000Effective Java,ltem 65: 7777

Bruce Eckel[]Does Java need Checked Exceptions? [[:

pbbbbbobbbbobobbbbbbobbobboobothoboboboobbooboboobodobooobo0on - eooboOoboobobodooM
uon

0oooa

— Java’'s checked exceptions were a mistake (Rod Waldhoff)

— The Trouble with Checked Exceptions (Anders Hejlsberg)

Java (000

00 Java Interoperability section O000000avadd0d000
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0ooto
0000000000000000000008nnotation 00000000000

annotation class Fancy

Additional attributes of the annotation can be specified by annotating the annotation class with
meta-annotations:

— @Target specifies the possible kinds of elements which can be annotated with the annotation
(classes, functions, properties, expressions etc.);

— @Retention specifies whether the annotation is stored in the compiled class files and whether
it’s visible through reflection at runtime (by default, both are true);

— (@Repeatable allows using the same annotation on a single element multiple times;

— @MustBeDocumented specifies that the annotation is part of the public APl and should be
included in the class or method signature shown in the generated APl documentation.

@Target(AnnotationTarget.CLASS, AnnotationTarget.FUNCTION,
AnnotationTarget.VALUE_PARAMETER, AnnotationTarget.EXPRESSION)

@Retention(AnnotationRetention.SOURCE)

@MustBeDocumented

public annotation class Fancy

0o

@Fancy class Foo {
@Fancy fun baz(@Fancy foo: Int): Int {
return (@Fancy 1)
}
}

to00ooO0o0OOOO0O0ODOOO000EHEpnstructor000 OOOOOOOOOOO

class Foo @Inject constructor(dependency: MyDependency) {
/...
}

000000000000

class Foo {
var x: MyDependency? = null
@lnject set
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aooo
HOoooooooooon

annotation class Special(val why: String)

@Special("example") class Foo {}

Allowed parameter types are:

— types that correspond to Java primitive types (Int, Long etc.);
— strings;

— classes ( Foo::class );

— enums;

— other annotations;

— arrays of the types listed above.

If an annotation is used as a parameter of another annotation, its name is not prefixed with the @
character:

public annotation class ReplaceWith(val expression: String)
public annotation class Deprecated(
val message: String,

val replaceWith: ReplaceWith = ReplaceWith(""))

@Deprecated("This function is deprecated, use === instead", ReplaceWith("this === other"))

If you need to specify a class as an argument of an annotation, use a Kotlin class KClass). The
Kotlin compiler will automatically convert it to a Java class, so that the Java code will be able to see
the annotations and arguments normally.

import kotlin.reflect.KClass
annotation class Ann(val argl: KClass<*>, val arg2: KClass<out Any?>)

@Ann(String::class, Int::class) class MyClass

Lambdas

O000000lambdald000000000 lambda 00 invoke() 00 O00Quasar(00000 000000000000000

annotation class Suspendable

val f = @Suspendable { Fiber.sleep(10) }

Annotation Use-site Targets
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When you’re annotating a property or a primary constructor parameter, there are multiple Java
elements which are generated from the corresponding Kotlin element, and therefore multiple
possible locations for the annotation in the generated Java bytecode. To specify how exactly the
annotation should be generated, use the following syntax:

class Example(@field:Ann val foo, // annotate Java field
@get:Ann val bar, // annotate Java getter
@param:Ann val quux) // annotate Java constructor parameter

The same syntax can be used to annotate the entire file. To do this, put an annotation with the
target file at the top level of a file, before the package directive or before all imports if the file is
in the default package:

@file:jJvmName("Foo")

package org.jetbrains.demo

If you have multiple annotations with the same target, you can avoid repeating the target by
adding brackets after the target and putting all the annotations inside the brackets:

class Example {
@set:[Inject VisibleForTesting]
public var collaborator: Collaborator

The full list of supported use-site targets is:
— file
— property (annotations with this target are not visible to Java)
— field
— get (property getter)
— set (property setter)
— receiver (receiver parameter of an extension function or property)
— param (constructor parameter)
— setparam (property setter parameter)

— delegate (the field storing the delegate instance for a delegated property)

To annotate the receiver parameter of an extension function, use the following syntax:

fun @receiver:Fancy String.myExtension() { }

If you don’t specify a use-site target, the target is chosen according to the @Target annotation of
the annotation being used. If there are multiple applicable targets, the first applicable target from
the following list is used:

— param
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— property
— field

Jave[[
JavaJ00000000Kotlin{

import org.junit. Test
import org.junit.Assert.*
import org.junit.Rule
import org.junit.rules.*

class Tests {
// apply @Rule annotation to property getter
@get:Rule val tempFolder = TemporaryFolder()

@Test fun simple() {
val f = tempFolder.newFile()
assertEquals(42, getTheAnswer())
}
}

000aval0i000000000OCO0000O00O000 Oooiiooooobooooohionoootooa

// Java

public @interface Ann {
int intValue();
String stringValue();

}

// Kotlin
@Ann(intValue = 1, stringValue = "abc") class C

000aved0000000000CO0" value™ O0;0000C000000000000

// Java
public @interface AnnWithValue {
String value();

}

// Kotlin
@AnnWithValue("abc") class C

O00Javal value JO0arraydd00KoetlinOOOO0O vararg 00000
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// Java

public @interface AnnWithArrayValue {
String[] value();

}

// Kotlin
@AnnWithArrayValue("abc", "foo", "bar") class C

For other arguments that have an array type, you need to use arrayOf explicitly:

/I Java
public @interface AnnWithArrayMethod {
String[] names();

}

// Kotlin
@AnnWithArrayMethod(names = arrayOf("abc", "foo", "bar")) class C

000000000KotlinO0O0

/l Java
public @interface Ann {
int value();

}

// Kotlin
fun foo(ann: Ann) {
val i = ann.value

}
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tibbbbibbobobobbbbobobobiobo bhobobobbbbobotobbobobooobooboboo Hoboobobobotoohoboboon

& [Java(00000000000000000000000 Jar Oiketlin-reflect.jar).0000000000000CCO0000. 0000CCO
000, D0000ooooooo0oa.

0o
HOnooooooonoooodooobobod doobboodooooooooo:

val ¢ = MyClass::class

OO0KClass[0.H

[0KotlinO00000W/avaliin0-Oilava interop section 00000
0000
000000000000000:

fun isOdd(x: Int) = x% 2 !=0

000000001isOdd(5) ), 0000000000000000. b00 :: Do000:

val numbers = listOf(1, 2, 3)
printin(numbers filter(::isOdd)) // prints [1, 3]

00 ::isOdd 00000000 (Int) -> Boolean .

:: can be used with overloaded functions when the expected type is known from the context. For
example:

fun isOdd(x: Int) =x% 2 !=0
fun isOdd(s: String) = s == "brillig" || s == "slithy" || s == "tove"

val numbers = listOf(1, 2, 3)
printin(numbers.filter(::isOdd)) // refers to isOdd(x: Int)

Alternatively, you can provide the necessary context by storing the method reference in a variable
with an explicitly specified type:

val predicate: (String) -> Boolean = ::isOdd // refers to isOdd(x: String)

00000000000000000000000000000, L String::toCharArray O00C String : String.() -> CharArray 00000
0.
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00= 0000
O0o0oo00
fun <A, B, C> compose(f: (B) -> C, g: (A)-> B): (A)-> C {

return { x -> f(g(x)) }
}

fun length(s: String) = s.length

val oddLength = compose(::isOdd, ::length)
val strings = listOf("a", "ab", "abc")

printin(strings.filter(oddLength)) // Prints "[a, abc]"

i
000000 < D00000KetlinO000000000

varx =1

fun main(args: Array<String>) {
printin(::x.get()) // prints "1"
:x.set(2)
printin(x) // prints "2"

}

000 ::x 000 KProperty <Int> O000000,00000 Or get() 00000O0ODOC name 000000000000 O@ocs on the
KProperty class.

O000o00,.0C vary = 1, =y 0000OKMutableProperty<Int>, 000 set() 0O0.

A property reference can be used where a function with no parameters is expected:

val strs = listOf("a", "bc", "def")
printin(strs.map(String::length)) // prints [1, 2, 3]

To access a property that is a member of a class, we qualify it:

class A(val p: Int)

fun main(args: Array<String>) {

val prop = A::p
printin(prop.get(A(1))) // prints "1"
}
0ooooo:

107



val String.lastChar: Char
get() = this[length - 1]

fun main(args: Array<String>) {

printin(String::lastChar.get("abc")) // prints "c"
}

Wavajiod

0 java J000000000D0CO000O000 java 00 00000(O koetlin.reflect.jvm [0)0 DO00O00O000000O0 java getter [J
000000000

import kotlin.reflect.jvm.*
class A(val p: Int)
fun main(args: Array<String>) {
printin(A::p.javaGetter) // prints "public final int A.getP()"

printin(A::p.javaField) // prints "private final int A.p"
}

To get the Kotlin class corresponding to a Java class, use the .kotlin extension property:

fun getKClass(o: Any): KClass<Any> = o.javaClass.kotlin

aoooon

O0000o0O0O0OR0OO0. OoOooOCODOOOODOCOROO0D ROROOOOCOROODOOODOROO0O0O0. oo == 00000000-0000
000 00000000000000 Foo -

class Foo

fun function(factory : () -> Foo) {
val x : Foo = factory()

}
Using ::Foo , the zero-argument constructor of the class Foo, O000000000OC:

function(::Foo)
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Type-Safe Builders

HX(builders)0000Greovy/1000000 OOO0000ODOOOO(semi-declarative)J00000C0000000CO00GEMLO [OUI
[, d03DAmonooooed. ..

000000KetlinO 7 0000000Groovy 0000000000000

O00000KetlinO00Z0mOoo00

0000000000000
O00000EHEEEEEHEBRAEEEEED

import com.example.html.* // see declarations below

fun result(args: Array<String>) =
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"}

// an element with attributes and text content
a(href = "http://kotlinlang.org") {+"Kotlin"}

// mixed content
p{
+"This is some"
b {+"mixed"}
+"text. For more see the"
a(href = "http://kotlinlang.org") {+"Kotlin"}
+"project”
}
p {+"some text"}

/| content generated by

p{
for (arg in args)
+arg

}
}
}

000000000KetlinO0000000O0000000000000000000

0o0ooooa

000000000KetlinO0000000000000000 O000C00C000000000000000000HTMLOO0C00 000000000000 O
0 HTML 000000C <htmi> 000000000C <head> [J <body> [1 (OOOOOCIC.)
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HoOOdOoO0doOOdOooOdoooon:

html {
W oo
}

htm! 000000000000000embda (00 000000000

fun html(init: HTML.() -> Unit): HTML {
val html| = HTML()
html.init()
return html

}

O00000000C init 00000000000 The type of the function is HTML.() -> Unit, which is a function type
with receiver. This means that we need to pass an instance of type HTML (a receiver) to the
function, and we can call members of that instance inside the function. The receiver can be
accessed through the this keyword:

html {
this.head { /* ... */ }
this.body { /* ... */ }
}

(head [J body [0 HTML [O0OO0O)

00000000Ohis000000000000000000000000000000:

html {
head { /* ... ¥/ }
body { /*... */ }

}
000000000000 0000000000 htmi 0OCOOCOOCO00C HTML O00000000000000000000000l HTML 0000
0 html 00000C body() O00DOO0O0thisOO0 000OOOCCOOO
HTMLOOOOC head [ body O000000C htm! O00CO00CO00CO000000000htmIOchildren00000000
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fun head(init: Head.() -> Unit) : Head {
val head = Head()
head.init()
children.add(head)
return head

}

fun body(init: Body.() -> Unit) : Body {
val body = Body()
body.init()
children.add(body)
return body

}

0000000000000000000000000000000C initTag O

protected fun <T : Element> initTag(tag: T, init: T.() -> Unit): T {
tag.init()
children.add(tag)
return tag

}

00oob00ooooo:

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

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

00000000000 <head> [1 <body> (.
Oi0oOooO0ODOROO0OCDOROOOOOODOOOO0O0OR 000G

html {
head {
title {+"XML encoding with Kotlin"}
}
/...
}

0000C0C0000000000D0C000000000C + 000 000OD0000000000 unaryPlus() 00000 unaryPlus() 000
0 TagWithText ( Title JO0)000O0OOO

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

}

00000 + 00000000000 TextElement O0000000000children0000000000C0000000O

00000000C com.example.htm! OO0000000C000000000 O00000COOCO0C00C0000000000
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Jcom.example.htmIJd000
000C com.example.htm! 0O00000000000000000C00C00C00OHTMLOO O00000COMOC0 D000 ambde

package com.example.html

interface Element {
fun render(builder: StringBuilder, indent: String)

}

class TextElement(val text: String) : Element {
override fun render(builder: StringBuilder, indent: String) {
builder.append("$indent$text\n")
}
}

abstract class Tag(val name: String) : Element {
val children = arrayListOf<Element>()
val attributes = hashMapOf<String, String>()

protected fun <T : Element> initTag(tag: T, init: T.() -> Unit): T {
tag.init()
children.add(taqg)
return tag

}

override fun render(builder: StringBuilder, indent: String) {
builder.append("$indent<$name${renderAttributes()}>\n")
for (c in children) {
c.render(builder, indent + " ")
}
builder.append("$indent</$name=>\n")

}

private fun renderAttributes(): String? {
val builder = StringBuilder()
for (a in attributes.keys) {
builder.append(" $a=\"${attributes[a]}\"")
}

return builder.toString()

}

override fun toString(): String {
val builder = StringBuilder()
render(builder, "")
return builder.toString()
}
}

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

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

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

class Head() : TagWithText("head") {
fun title(init: Title.() -> Unit) = initTag(Title(), init)
}

class Title() : TagWithText("title")

abstract class BodyTag(name: String) : TagWithText(name) {
fun b(init: B.() -> Unit) = initTag(B(), init)
fun p(init: P.() -> Unit) = initTag(P(), init)
fun h1l(init: H1.() -> Unit) = initTag(H1(), init)
fun a(href: String, init: A.() -> Unit) {
val a = initTag(A(), init)
a.href = href
}
}

class Body() : BodyTag("body")
class B() : BodyTag("b")

class P() : BodyTag("p")

class H1() : BodyTag("h1")

class A() : BodyTag("a") {
public var href: String
get() = attributes["href"]!!
set(value) {
attributes["href"] = value
}
}

fun html(init: HTML.() -> Unit): HTML {
val html| = HTML()
html.init()
return html
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oooa

' The dynamic type is not supported in code targeting the JVM

0000000000, KetlinOOOOCOOOCOOOCO00CO000 DjavaScript, OO000000C dynamic 000

val dyn: dynamic = ...

dynamic [J0000KotlinOO0O0:

— HoOOUdoooobbdbonooooddoooon,
— 00000000 dynamic O00000000000000C dynamic 00000000
— 0000C null 000

dynamic 00000000000 dynamic 0000000000 O

dyn.whatever(1, "foo", dyn) // 'whatever' is not defined anywhere
dyn.whatever(*arrayOf(1, 2, 3))

OJavaScriptd000000000"as is”: dyn.whatever(1) JKotlin[] dyn.whatever(1) 000 JavaScript 0.

00000C dynamic OO000000C000CO00CO00

dyn.foo().bar.baz()

0000000000 lambda 0000000000000 dynamic 1

dyn.foo {
x -> x.bar() // x is dynamic

}

oooa, .
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Grammar

We are working on revamping the Grammar definitions and give it some style! Until then, please
check the Grammar from the old site
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U

[Kotlin[lJavall

Kotlin 00000000 java 0000000000 Java 00000 ketlin 000000 Kotlin 00000 O Java 00000000000000
kotlin [J00 Java 000000

00000 Java 0000000

import java.util.*

fun demo(source: List<Int>) {
val list = ArrayList<Int>()
// 'for'-loops work for Java collections:
for (item in source)
list.add(item)
// Operator conventions work as well:
for (i in 0..source.size() - 1)
list[i] = sourceli] // get and set are called

}

Getters [] Setters

000000getter/setterJ000000000000(getter]0 get O00000/setter(0C set 00 DO00D)OOO0KotlinOOOODOOOC
0o0ooooo

import java.util.Calendar

fun calendarDemo() {
val calendar = Calendar.getinstance()
if (calendar.firstDayOfWeek == Calendar.SUNDAY) { // call getFirstDayOfWeek()
calendar.firstDayOfWeek = Calendar.MONDAY /I call setFirstDayOfWeek()
}
}

0000000000O0setter000000KotlinO00000CO000000

O0voiddd0

0000avandooveidOdooKetlinOOO00C Unit 0 OO0000000000KetlinOO000000000000 0O00000000000000(0L
000 Unit )
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MavadifdketlinOOOOCOOOOOCOO

O0KotlinOOOOMavaOdo00000:in, object, is, O00. O00avall00000OKetlinO00,000000000C0 000CO( 0000
0o

foo. is" (bar)

NullJO000O000

JavalJ0o00oOo0chulpOo0OKetlinOOOnullO000Mavadlo000000000 OKetlinfjavadOO000000MRYatform
types.(000ONulONO00000 OO0OO0O0MavaiOioooon (OoOmo

oooooo:

val list = ArrayList<String>() // non-null (constructor result)
list.add("ltem")

val size = list.size() // non-null (primitive int)

val item = list[0] // platform type inferred (ordinary Java object)

000000000OCO000000KetlinO0000000000000000 boDOitOO0000000ooo0OibOO000000OketlinOOOONnulIgy
0oo00oooO

item.substring(1) // [1[1, [0item o000

O0000Z4000000E00000000000000 00o0000C0000ketlin000000C000000C00000000 DO00OL item 00000
0000000000C00000000000nullablednon-nullg000000

val nullable: String? = item // (000000
val notNull: String = item // [[000000000

000000000000C000000C0000000000000Ketlin000000000 0000E000000000000000kelin0B00000000000
00 O00ORO0OOO000DOROCNO00O000000 OoOo000000oo0

0ooooon
000000000000000000000 020020000000 0000000 EQOOD0000(00000000000M 000000 0000000000000

— T o “TooT?e
— (Mutable)Collection<T>! [ “T [javall0000000000COOOOCO”
— Array<(out) T>! [I0 “T (0 T 00D 0javaldOOO00000"

0ooto

Java types which have nullability annotations are represented not as platform types, but as actual
nullable or non-null Kotlin types. The compiler supports several flavors of nullability annotations,
including:

— JetBrains ( @Nullable and @NotNull from the org.jetbrains.annotations package)
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— Android (com.android.annotations and android.support.annotations )
— JSR-305 ( javax.annotation )

— FindBugs ( edu.umd.cs.findbugs.annotations )

— Eclipse (org.eclipse.jdt.annotation )

— Lombok ( lombok.NonNull ).

You can find the full list in the Kotlin compiler source code.

oooo
KotlinOOOOOOOjavaddoOoonO0000asOisO0000000_00_000onketlinOO00 00000ODOO000O0OO0000000O0 javaC
J00000OkoetlinO0000O D000

Java[j] Kotlin[J

byte kotlin.Byte

short kotlin.Short

int kotlin.Int

long kotlin.Long

char kotlin.Char

float kotlin.Float

double kotlin.Double

boolean kotlin.Boolean
UUOO000000000

Java[[ Kotlin[][]

java.lang.Object kotlin.Any!

java.lang.Cloneable
java.lang.Comparable
java.lang.Enum
java.lang.Annotation
java.lang.Deprecated
java.lang.Void
java.lang.CharSequence
java.lang.String
java.lang.Number

java.lang.Throwable

kotlin.Cloneable!
kotlin.Comparable!
kotlin.Enum!
kotlin.Annotation!
kotlin.Deprecated!
kotlin.Nothing!
kotlin.CharSequence!
kotlin.String!
kotlin.Number!

kotlin.Throwable!

JO000OKetlinOO000ODOO0O000O)avaldddooOOO0 000onoKetlinOOC Kotlin OO0
Java[]] Kotlin[JJ0 Kotlin[J[J
Iterator<T> Iterator<T> Mutablelterator<T>

Ilterable<T>

Iterable<T>

Mutablelterable<T>
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(Mutable)lterator<T>!
(Mutable)lterable<T>!



e oo fpimiesales < (ebisateron<T>!

List<T> List<T> MutableList<T> (Mutable)List<T>!
Listiterator<T> Listlterator<T> MutableListlterator<T> (Mutable)Listlterator<T>!
Map<K, V> Map<K, V> MutableMap<K, V> (Mutable)Map<K, V>!

Map.Entry<K, Map.Entry<K, MutableMap.MutableEntry<K,V> (Mutable)Map.
V> V> (Mutable)Entry<K, V>!

Javal000000000kelown

Java[] Kotlin[]J
int[] kotlin.IntArray!
String[] kotlin.Array<(out) String>!

Kotlin[JJJava[l]

KotlinJOOOJavadOoO0000GenericsO0000javadddooooooooood

— Javal0o00oo0o00
— Foo<? extends Bar> []J[] Foo<out Bar!>!

— Foo<? super Bar> [J[J[J Foo<in Bar!>!

— Java[Jl0000000000
— List OO List<*>!, 000 List<out Any?>!

JavaOddKetlinOOOOOOOOOOOOOOOOOOOOO0CO0C00C00000000 OO0 ArrayList<integer>() [J
ArrayList<Character>() 00000000 000000CO0Os-000000 KotlinOOOOs-000000000000:

if (a is List<Int>) // 00: O00O000000INtList
// but

if (a is List<*>) // OO0000NstO000000

Java[]]

Olava(00KetlinOOOOOCOOOOKetlinOOOOO[ Array<String> (00 Array<Any=> [1 0000000C000000KotlinO0O0O
000000000DOODOC000OO0KetlinO0000 O00avadOOODOOOO0OO00O00000OOe latform types Array<(out)
String>! [0

JavaJi00000000D0CO0C0000/00000000 Oo0KetlinDOO0O0000D0ODODDOCOMavallond 0Oo0C00000000000C
(specialized class)JJ00000O( IntArray , DoubleArray , CharArray ...)0 JOOC Array 00000000javaOooOoOd!
000000000

O0000avadlOoDOo00000OintO00O00O
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public class JavaArrayExample {

public void removelndices(int[] indices) {
// code here...
}
}

OKotlinOO00CO00CO0000:

val javaObj = JavaArrayExample()
val array = intArrayOf(0, 1, 2, 3)
javaObj.removelndices(array) // passes int[] to method

0000jvmO000000000C000C000C0000000000000

val array = arrayOf(1, 2, 3, 4)
array[x] = array[x] * 2 // JJ000get() 0 set()000

for (x in array) // 0000000
print(x)

00o0b00o0oo

for (i in array.indices) // [1000000
array[i] +=2

000in-0000000000

if (i in array.indices) { // [J (i >= 0 && i < array.size) [][]
print(arrayl[il)
}

Java Varargs

Java[J000000000000000000

public class JavaArrayExample {

public void removelndices(int... indices) {
// code here...

}
}

00000000000000 * 000 IntArray [0
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val javaObj = JavaArray()
val array = intArrayOf(0, 1, 2, 3)
javaObj.removelndicesVarArg(*array)

000000 null 000000000

0o

00)avalioOo0oO000OKetlinO000 0O00000000000000D000CO00C00000000 invoke() 000 DOavadiooOon
00000( infix call syntax ) 0000000

aooo
OKotlin000000000CCCD, O000000CCCCCCC000000D 0000000000000Ojavaiioo00ketlin00000000D

fun render(list: List<*>, to: Appendable) {
for (item in list)
to.append(item.toString()) // JavaJJ00000IOException
}

aooo

OiavaJ00000kotlinO000OC java.lang.Object 0000000000 Any 0 OC Any 000000CO00000COCO!
00 toString() , hashCode() 0 equals() 0 O0O0O0OOOL java.lang.Object OO0000kotlinOOMO0O

wait()/notify()

Effective Java 069000000000concurrency[00 wait() 0 notify() 0 000 Any 000000000 O0OOO0OCOOO0OO
[java.lang.Object [J

(foo as java.lang.Object).wait()

getClass()

0000000000000000O;avaClassOn00000

val fooClass = foo.javaClass

OjavaClass()0000javadddd Foo.class™[

val fooClass = javaClass<Foo>()

clone()

000 clone() OOC kotlin.Cloneable
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class Example : Cloneable {
override fun clone(): Any { ... }

}

0000 Effective Java,0Y110: 000000

finalize()

000 finalize() , OO0000CO0CO0COoverride 0000

class C {
protected fun finalize() {

/10000
}
}

00 Java 0000 finalize() OO0 private

0 Javalion
Okotlin00000000000ODjaval(javad0dd000)000javaldd00000000000

aooooo
javald000000000 “B000" 000000000 0000" 00000000 O0000000000000

if (Character.isLetter(a)) {
/] ...
}

Java [

Java(OOO0O0OkotlinOO0O0OO00000000000 instance.javaClass [ ClassName::class.java (000
java.lang.Class [java(dddQ

Other supported cases include acquiring a Java getter/setter method or a backing field for a Kotlin
property, a KProperty for a Java field, a Java method or constructor for a KFunction and vice
versa.

SAM(00000) 0O

00 Java 8 [J00Ketlin OO0 SAM 0000000 Kotlin 0O000C00C00CO0 0O0COOCOOC Java O0000000000000000 OC
000 Ketlin 000000000000

0000000SAMO00000

val runnable = Runnable { printin("This runs in a runnable") }
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---000o00:

val executor = ThreadPoolExecutor()
// Java[][]: void execute(Runnable command)
executor.execute { printin("This runs in a thread pool") }

00 Java D0000000OO0OOCO0OO0OO OOCOOCOOOO00OO sAM 0000000DO00O0ROOCO0O

executor.execute(Runnable { printin("This runs in a thread pool") })

O0SAMOO0000000000000000000C0000 00000

000000000000 Java 0000000 Ketlin 0O00000000000C0C0O Ketlin O0CO0CO0CO0COOCO0CO

(OKotlin[JONI
0000000000000(C 00 C++)00000000000C external OO0(O0O0avalL native )

external fun foo(x: Int): Double

O0000mavadooo

125



Java[J[JKotlin[][]
JavaJ0O000OKetlinOO0O

ad
O0gettersO000 get-000settersO00set-000

0ooooa
example.kt 000 org.foo.bar OO0000000000000000000 org.foo.bar.Examplekt [javaldn

/] example.kt
package demo

class Foo

fun bar() {
}

// Java
new demo.Foo();
demo.ExampleKt.bar();

0000 @JvmName [0000000ava 00000

@file:jvmName("DemoUtils")
package demo

class Foo

fun bar() {

}

// Java
new demo.Foo();
demo.DemoUtils.bar();

000000000D0DDavaddOO0O0ODO0DO0D00C @lvmName J0000000000000000000OC @)vmMultifileClass [J
HOnooooooonoooodooobobodooboobddtoboboddoon
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// oldutils.kt
@file:JymName("Utils")
@file:JvmMultifileClass

package demo

fun foo() {
}

// newutils.kt
@file:JymName("Utils")
@file:JymMultifileClass

package demo

fun bar() {
}

// Java
demo.Utils.foo();
demo.Utils.bar();

oo

000 Java 00000000000 Ketlin JO000O0OC @)vmField OO00000000000COCO000000000CO(backing field)O0
00000 open , override [0 const O0000000000000000000 @JvmField 000

class C(id: String) {
@JvmField val ID = id
}

// Java
class JavaClient {
public String getID(C c) {
return c.ID;

}
}
O0000 00000javadddOoOOOOO0OOOOOOOOOl lateinit gOgd00setter0o00
aooo
000000000DOODODOOKeltinO000O000000O(backing fields)O00000000000OCODOCDOCOO
000000000private0000000OO00000OO0OOOO
— @JvmField [7;
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— lateinit [J00;
— const 0.

0 @JvmField 0000000CCOO00000000COOOOCO

class Key(val value: Int) {
companion object
@JvmField
val COMPARATOR: Comparator<Key> = compareBy<Key> { it.value }
}
}

// Java
Key.COMPARATOR.compare(keyl, key?2);
// public static final field in Key class

OOOoOo0O0OCDOROmECOLD] DodODOoOO0ODOROO000OCsetterIO0OOOOOO

object Singleton {
lateinit var provider: Provider

}

// Java
Singleton.provider = new Provider();
// public static non-final field in Singleton class

00 const 00000 Kotlin 00000 Java 0000000

// file example.kt

object Obj {
const val CONST =1
}

class C {
companion object
const val VERSION = 9
}
}

const val MAX = 239

In Java:
int c = Obj.CONST;
int d = ExampleKt.MAX;

int v = C.VERSION;
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0o
0000000Ketlin 0O000000000000 OKetlin 0O00OC @)vmStatic 000000000000000000000000000000 000

class C {
companion object
@JustvmStatic fun foo() {}
fun bar() {}
}
}

000 foo() Ojaval0000000C bar() 000

C.foo(); //
C.bar(); // 00: 00000000

00ooboooa

object Obj {
@JvmStatic fun foo() {}
fun bar() {}

}

Java [0

Obj.foo(); // [

Obj.bar(); // (1]
Obj.INSTANCE.bar(); // 00000000
Obj.INSTANCE.foo(); // [

0000C @)vmStatic 00000000000000000getter [ setter [O00000000000000000000000000
0@JvmName[00000
00000000 Kotlin 0O00000000000000 JVM 000 0O00000MA77

fun List<String> filterValid(): List<String>
fun List<Int> filterValid(): List<Int>

OD000000000000000 JVM 000000 filterValid(Ljava/util/List;)Ljava/util/List; . 00000000000 KotlinOOOOOO
0000000 @jvmName O00000000000COCOD0000000000O0O

fun List<String> filterValid(): List<String>

@JvmName("filterValidint")
fun List<Int> filterValid(): List<Int>

(OKotlinOOOOOOr filterValid JO0O000O0JavalOOOL filterValid [J filterValidint .
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00000000000 x 000 getX() 000

val x: Int
@JvmName("getX prop")
get() = 15

fun getX() = 10

aooo

0000000000000000 Ketlin 0000 Java O0000000C00CO0CO0C00C00000Oavalinion0O00 @JvmOverloads
ad

@JvmOverloads fun f(a: String, b: Int = 0, c: String = "abc") {

}

OO0oO0OO0ODOROOOOCOROOOO0ODOROODOCOROODO0OROROODODOROODO0OROO0O0OC

// Java

void f(String a, int b, Stringc) { }
void f(String a, intb) { }

void f(String a) { }

HoOOdOoOOdooodoobdoobdoobdoobdoot ttoodoo

00000Secondary Constructors OO000000000000000000000 DOOOOO0O000000000000 O0@JvmOverloads
0oooo

i
O0000ketlinO000000 0O0000ketlinO0javal0000000000 000000000kt ind0D

/] example.kt
package demo

fun foo() {
throw IOException()

}

0000000javalOd0000000000
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// Java

try {
demo.Example.foo();

}

catch (IOException e) { // [J[]: foo() 000 IOException
/...

}

00 foo() OOOO 10Exception [javadO000000CO 000000OOCOOKotlin0O0 @throws 00

@Throws(IOException::class)
fun foo() {

throw IOException()
}

Nullgo0

00 Java 00 Kotlin 000000000000 00000000 DO0OCO Ketlin OO0O0OO0COCOCOOOO0O0OC O0OCOOCO Java
0000000 NullPointerException [J

aooo
OKotlin OO000declaration-site variance[Java 0000000000CCO0O0000CO0COODOCODOCOOO

class Box<out T>(val value: T)

interface Base
class Derived : Base

fun boxDerived(value: Derived): Box<Derived> = Box(value)
fun unboxBase(box: Box<Base>): Base = box.value

000000000000C00 Java 000000000000

Box<Derived> boxDerived(Derived value) { ... }
Base unboxBase(Box<Base> box) { ... }

00000Ketlin 00000000 unboxBase(boxDerived("s")) 000000000 Java 00000000000 Java Box 00000
T 701 Box<Derived> [0000C Box<Base> 000000 Java O00000000CO00000 unboxBase [ [//]1:#
(The problem is that in Kotlin we can say , but in Java that would be impossible, because in Java
the class Box is invariantin its parameter T, and thus Box<Derived> is not a subtype of
Box<Base> . To make it work in Java we’d have to define unboxBase as follows:)

Base unboxBase(Box<? extends Base> box) { ... }

000000000 Java OO0 ? extends Base ) [0declaration-site variance[JO00 Java 0000000
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O00000000000 Ketlin [0 API OO0 Box [UdKoltin JJ Box<Super> []Java 000 Box<? extends
Super> ( Foo 000 Foo<? super Bar>) O000000000000COO0COO0COO0ODO0O00O00O Java OO0O00COOC0OOOC
0000 Java 000D O0000000000O00CDO0C0O0000

// 000000 - 0000
Box<Derived> boxDerived(Derived value) { ... }

// 0000 - 0000
Base unboxBase(Box<? extends Base> box) { ... }

0000000000 final 000000C000000C000000 Box<String> (00 Java 000000 Box<String> []

0000000000C00000000000000 @)vmWildcard 000

fun boxDerived(value: Derived): Box<@)JvmWildcard Derived> = Box(value)

/1 00000
// Box<? extends Derived> boxDerived(Derived value) { ... }

000000000CCCCCCC000000000000 @)vmSuppressWildcards

fun unboxBase(box: Box<@JvmSuppressWildcards Base>): Base = box.value

// 00000
// Base unboxBase(Box<Base> box) { ... }

000 @JvmSuppressWildcards [J0000000000CO00000000000O0OCCO0 DRCOOOO000000OO00ODOO00 ava
aoooa

Nothing 0000

Nothing (000000000000 Java 0O000000C0OC0OC Java OO00000! java.lang.Void 00000 null 0000
Nothing (00000 Java OO0000000C000C00000000000Ketlin 000000000000 Nothing 1

fun emptyList(): List<Nothing> = listOf()

/0000
// List emptyList() { ... }
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L]

O0kotlin0000

KDoc[JJ0JKotlingOJO0O00OOjaval JavaDocOJO0000000KDoc OffjavabocOdnidnodOMarkdownO0000000C
KotlinOOOOOOO

Generating the Documentation

Kotlin's documentation generation tool is called Dokka. See the Dokka README for usage
instructions.

Dokka has plugins for Gradle, Maven and Ant, so you can integrate documentation generation into
your build process.

KDoc [0
[avaDocOOOKDocOL /#* O00C */ 00,00000000000C0O000 DO0000000000000

HoOOdOooodooodopbdoobOtobddoood oddooodoobdoooc

O0000ORO000000 @ 0000

000 Kboc OO000COOCO

/**
* A group of *members*,
*

* This class has no useful logic; it's just a documentation example.
*
* @param T the type of a member in this group.
* @property name the name of this group.
* @constructor Creates an empty group.
&/
class Group<T>(val name: String) {
/**
* Adds a [member] to this group.
* @return the new size of the group.
&/
fun add(member: T): Int{ ... }
}
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0o
KDocOOODOOOOOOO

@param <name>

@param name description.
@param[name] description.

@return

0ooooo

@constructor

aooto

@receiver

Documents the receiver of an extension function.

@property <name>

Documents the property of a class which has the specified name. This tag can be used for
documenting properties declared in the primary constructor, where putting a doc comment directly
before the property definition would be awkward.

@throws <class>, @exception <class>

000000000CCCCC0CKetlinOO0000D 000000000000CCCCCCOCO00DO0oooo0000000000000 booooo

@sample <identifier>

HoOOdooOdooooonodooodoooodon dooodooodoooc

@see <identifier>

@author

00ooboooa

@since

@suppress

000000000O0OOD00O0000APID DODOOOOCO0000000OOa
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i KDoc 00 @deprecated 0000. 00 @Deprecated]

OO0MarkupQd
OOMarkupddOKDocOOOnOOMarkdown 00,0000 OO000OO0COO0COO0COOO0O

aooon

Use the method [foo] for this purpose.
If you want to specify a custom label for the link, use the Markdown reference-style syntax:

Use [this method][foo] for this purpose.

000000000000C000000R0000iavadocON00000000000 EO000O0C0000000

Use [kotlin.reflect.KClass.properties] to enumerate the properties of the class.

O0000000000ORO00000RO0000000CO000 bODOOOOCDOROOO00ORODO00000RO00K DocO000000000

00KDocOO000000000000000000KetlinO000 DOO00O0O000000000000000000000000 000000000

Module and Package Documentation

Documentation for a module as a whole, as well as packages in that module, is provided as a
separate Markdown file, and the paths to that file is passed to Dokka using the -include command
line parameter or the corresponding parameters in Ant, Maven and Gradle plugins.

Inside the file, the documentation for the module as a whole and for individual packages is
introduced by the corresponding first-level headings. The text of the heading must be “Module
<module name> " for the module, and “Package <package qualified name> " for a package.

Here’s an example content of the file:

# Module kotlin-demo

The module shows the Dokka syntax usage.

# Package org.jetbrains.kotlin.demo

Contains assorted useful stuff.

## Level 2 heading

Text after this heading is also part of documentation for “org.jetbrains.kotlin.demo”
# Package org.jetbrains.kotlin.demo?2

Useful stuff in another package.
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[[] Maven

aooan
kotlin-maven-plugin 000 Kotlin JO0000000O0OOO Marven V3

00 kotlin.version (00000 Kotlin OJ00The correspondence between Kotlin releases and versions is
displayed below:

Milestone Version
1.0.3 1.0.3
1.0.2 hotfix update 1.0.2-1
1.0.2 1.0.2

1.0.1 hotfix update 1.0.1-2
2

1.0.1 hotfix update 1.0.1-1

1.0.1 1.0.1
1.0GA 1.0.0
Release Candidate 1.0.0-rc-1036
Beta 4 1.0.0-beta-4589
Beta 3 1.0.0-beta-3595
Beta 2 1.0.0-beta-2423
Beta 1.0.0-beta-1103
Beta Candidate 1.0.0-beta-1038
M14 0.14.449
M13 0.13.1514
M12.1 0.12.613
M12 0.12.200
M11l.1 0.11.91.1
M11 0.11.91
M10.1 0.10.195
M10 0.10.4
M9 0.9.66
M8 0.8.11
M7 0.7.270
M6.2 0.6.1673
M6.1 0.6.602
M6 0.6.69
M5.3 0.5.998

a

Kotlin J000000000000000000 pom 0000000000
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<dependencies>
<dependency>
<groupld>org.jetbrains.kotlin</groupld>
<artifactld>kotlin-stdlib</artifactld>
<version>${kotlin.version} </version>
</dependency>
</dependencies>

000 Kotlin 00
0 <build> 0000000000 Kotlin 00000

<build>
<sourceDirectory>${project.basedir}/src/main/kotlin</sourceDirectory>
<testSourceDirectory>${project.basedir}/src/test/kotlin</testSourceDirectory>
</build>

Maven 0000 Ketlin 000000000

<build>
<plugins>
<plugin>
<artifactld>kotlin-maven-plugin</artifactld>
<groupld>org.jetbrains.kotlin</groupld>
<version>${kotlin.version} </version>

<executions>
<execution>
<id>compile</id>
<goals> <goal>compile</goal> </goals>
</execution>

<execution>
<id>test-compile</id>
<goals> <goal>test-compile</goal> </goals>

</execution>

</executions>
</plugin>
</plugins>
</build>

0000 Kotlin [ Java [0

J000000 Ketlin OO00O0O0 Java 00000000 O Maven 0000 kotlin-maven-plugin [J[] maven-compiler-plugin
0o

It could be done by moving Kotlin compilation to previous phase, process-sources(0000000000000

0od
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<build>
<plugins>
<plugin>
<artifactld>kotlin-maven-plugin</artifactld>
<groupld>org.jetbrains.kotlin</groupld>
<version>${kotlin.version} </version>

<executions>
<execution>
<id>compile</id>
<phase>process-sources</phase>
<goals> <goal>compile</goal> </goals>
</execution>

<execution>
<id>test-compile</id>
<phase>process-test-sources</phase>
<goals> <goal>test-compile</goal> </goals>

</execution>

</executions>
</plugin>
</plugins>
</build>

OSGi

0SGifJJd0 Kotlin OSGi page.

Oa
Maven O000000Github (0]
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Using Ant

Getting the Ant Tasks
Kotlin provides three tasks for Ant:
— kotlinc: Kotlin compiler targeting the JVM

— kotlin2js: Kotlin compiler targeting JavaScript

— withKotlin: Task to compile Kotlin files when using the standard javac Ant task

These tasks are defined in the kotlin-ant.jar library which is located in the /ib folder for the Kotlin
Compiler

Targeting JVM with Kotlin-only source

When the project consists of exclusively Kotlin source code, the easiest way to compile the project
is to use the kotlinc task

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml|" classpath="${kotlin.lib}/kotlin-
ant.jar"/>

<target name="build">
<kotlinc src="hello.kt" output="hello.jar"/>
</target>
</project>

where ${kotlin.lib} points to the folder where the Kotlin standalone compiler was unzipped.

Targeting JVM with Kotlin-only source and multiple roots

If a project consists of multiple source roots, usesrc as elements to define paths

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-
ant.jar"/>

<target name="build">
<kotlinc output="hello.jar">
<src path="rootl"/>
<src path="root2"/>
</kotlinc>
</target>
</project>

Targeting JVM with Kotlin and Java source

If a project consists of both Kotlin and Java source code, while it is possible to usekot/inc, to avoid
repetition of task parameters, it is recommended to use withKotlin task
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<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-
ant.jar"/>

<target name="build">
<delete dir="classes" failonerror="false"/>
<mkdir dir="classes"/>
<javac destdir="classes" includeAntRuntime="false" srcdir="src">
<withKotlin/>
</javac>
<jar destfile="hello.jar">
<fileset dir="classes"/>
</jar>
</target>
</project>

To specify additional command line arguments for <withKotlin> , you can use a nested
<compilerArg> parameter. The full list of arguments that can be used is shown when you run
kotlinc -help . You can also specify the name of the module being compiled as the moduleName
attribute:

<withKotlin moduleName="myModule">
<compilerarg value="-no-stdlib"/>
</withKotlin>

Targeting JavaScript with single source folder

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-
ant.jar"/>

<target name="build">
<kotlin2js src="root1l" output="out.js"/>
</target>
</project>

Targeting JavaScript with Prefix, PostFix and sourcemap options

<project name="Ant Task Test" default="build">
<taskdef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-
ant.jar"/>

<target name="build">
<kotlin2js src="rootl" output="out.js" outputPrefix="prefix" outputPostfix="postfix"
sourcemap="true"/>
</target>
</project>
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Targeting JavaScript with single source folder and metalnfo option

The metalnfo option is useful, if you want to distribute the result of translation as a
Kotlin/JavaScript library. If metalnfo was set to true , then during compilation additional JS file with
binary metadata will be created. This file should be distributed together with the result of
translation.

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml|" classpath="${kotlin.lib}/kotlin-
ant.jar"/>

<target name="build">
<!-- out.meta.js will be created, which contains binary descriptors -->
<kotlin2js src="rootl" output="out.js" metalnfo="true"/>
</target>
</project>

References

Complete list of elements and attributes are listed below

Attributes common for kotlinc and kotlin2js

Name Description Required Default
Value

src Kotlin source file or directory to compile Yes

nowarn Suppresses all compilation warnings No false

noStdlib Does not include the Kotlin standard library into the No false
classpath

failOnError Fails the build if errors are detected during the No true
compilation

kotlinc Attributes

Name Description Required Default Value
output Destination directory or .jar file name Yes

classpath Compilation class path No

classpathref Compilation class path reference No

includeRuntime If output is a .jar file, whether Kotlin No true

runtime library is included in the jar

moduleName Name of the module being compiled No The name of the
target (if specified) or
the project

kotlin2js Attributes

Name Description Required
output Destination file Yes
library Library files (kt, dir, jar) No
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NamgPrefix
outputSuffix
sourcemap

metalnfo

main

Presieription for generated JavaScript files
Suffix to use for generated JavaScript files
Whether sourcemap file should be generated

Whether metadata file with binary descriptors should be
generated

Should compiler generated code call the main function
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No
No
No
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[[] Gradle

In order to build Kotlin with Gradle you shouldset up the kot/in-gradle plugin, apply it to your
project and add kot/in-stdlib dependencies. Those actions may also be performed automatically in
Intelli) IDEA by invoking the Tools | Kotlin | Configure Kotlin in Project action.

You can also enableincremental compilation to make your builds faster.

aooda
00 kotlin-gradle-plugin [JJKotlinOOOOOOO.

000 Kotlin OOO00O0O0O&otin. versionO0O00:

buildscript {
ext.kotlin_version = '<version to use>'

repositories {
mavenCentral()

}

dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin: $kotlin_version"

}
}

The correspondence between Kotlin releases and versions is displayed below:

ado a0

1.0.3 1.0.3

1.0.2 hotfix update 1.0.2-1

1.0.2 1.0.2

%.0.1 hotfix update 1.0.1-2

1.0.1 hotfix update 1.0.1-1

1.0.1 1.0.1

1.0 GA 1.0.0

Release Candidate 1.0.0-rc-1036
Beta 4 1.0.0-beta-4589
Beta 3 1.0.0-beta-3595
Beta 2 1.0.0-beta-2423
Beta 1.0.0-beta-1103
Beta Candidate 1.0.0-beta-1038
M14 0.14.449

M13 0.13.1514
M12.1 0.12.613

M12 0.12.200
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M1 f1.91.1

M11 0.11.91
M10.1 0.10.195
M10 0.10.4
M9 0.9.66
M8 0.8.11
M7 0.7.270
M6.2 0.6.1673
M6.1 0.6.602
M6 0.6.69
M5.3 0.5.998
0ofvMm

O00VMOOD, KetlinOOOOODODO

apply "kotlin"
KotlinOJOOOJavaldO0O0OOOOCOOO0O, OO0O0000O00. DO0OCOC0000O:
project
- src
- main (root)
- kotlin
- java
O00000000000000000OsourceSets (00

sourceSets {
main.kotlin.srcDirs += 'src/main/myKotlin’
main.java.srcDirs += 'src/main/myJava’

}

000 JavaScript
0000 JavaScript 000, 00000000000

apply "kotlin2js"

000000CKetlinOODO000O0000000OKetlinfjavall (DO00CO00CO000O0)avandooom - 00 00000000000000
JVMOO00000000000 sourceSets

sourceSets {
main.kotlin.srcDirs += 'src/main/myKotlin’

}
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0000000000000, OC ketlinOptions.metalnfo  O0OOOCCOO000SOO. 0OOOCOCOOOO0000OO.

compileKotlin2]s {
kotlinOptions.metalnfo = true

}

(00 Android

Android[] Gradle(O0000Gradled000, 000000O000OKetlinOOOOOANdroidd, O0O0®otlin-android 00000
kotlin:

buildscript {

}

apply ‘com.android.application’
apply 'kotlin-android'

Android Studio

0000000ANdroid Studio, 0000000000COCOC:

android {

sourceSets {
main.java.srcDirs += 'src/main/kotlin’'
}
}

O0000OCkoetlindO0ANdroid Studio[000000000, 0000OCOCOOIDEOOOOOCO. Alternatively, you can put
Kotlin classes in the Java source directory, typically located in src/main/java .

aooo

In addition to the kotlin-gradle-plugin dependency shown above, you need to add a dependency on
the Kotlin standard library:
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buildscript {
ext.kotlin_version = '<version to use>'
repositories {
mavenCentral()

}
dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

}
}

apply "kotlin" // or apply plugin: "kotlin2js" if targeting JavaScript

repositories {
mavenCentral()

}

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib:$kotlin_version"

}

If your project uses Kotlin reflection or testing facilities, you need to add the corresponding
dependencies as well:

compile "org.jetbrains.kotlin:kotlin-reflect:$kotlin_version"
testCompile "org.jetbrains.kotlin:kotlin-test: $kotlin_version"
testCompile "org.jetbrains.kotlin:kotlin-test-junit: $kotlin_version"

Annotation processing

The Kotlin plugin supports annotation processors like Daggeror DBFlow. In order for them to work
with Kotlin classes, add the respective dependencies using the kapt configuration in your
dependencies block:

dependencies {
kapt 'groupld:artifactld:version'

}

If you previously used the android-apt plugin, remove it from your build.gradle file and replace
usages of the apt configuration with kapt . If your project contains Java classes, kapt will also
take care of them. If you use annotation processors for your androidTest or test sources, the
respective kapt configurations are named kaptAndroidTest and kaptTest .

Some annotation processing libraries require you to reference generated classes from within your
code. For this to work, you'll need to add an additional flag to enable the generation of stubsto
your build file:

146



kapt {
generateStubs = true

}

Note, that generation of stubs slows down your build somewhat, which is why it’s disabled by
default. If generated classes are referenced only in a few places in your code, you can alternatively
revert to using a helper class written in Java which can be seamlessly called from your Kotlin code.

For more information on kapt refer to the official blogpost.

Incremental compilation

Kotlin 1.0.2 introduced new experimental incremental compilation mode in Gradle. Incremental
compilation tracks changes of source files between builds so only files affected by these changes
would be compiled.

There are several ways to enable it:
1. add kotlin.incremental=true line either to a gradle.properties or a local.properties file;

2. add -Pkotlin.incremental=true to gradle command line parameters. Note that in this case the
parameter should be added to each subsequent build (any build without this parameter
invalidates incremental caches).

After incremental compilation is enabled, you should see the following warning message in your
build log: Using experimental kotlin incremental compilation

Note, that the first build won’t be incremental.

OSGi

OSGi [JJ00Kotlin OSGi page.

ad

Kotlin Repository O0000:

— Kotlin
— Mixed Java and Kotlin

— Android
— JavaScript
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Kotlin and OSGi

To enable Kotlin OSGi support you need to include kotlin-osgi-bundle instead of regular Kotlin
libraries. It is recommended to remove kotlin-runtime , kotlin-stdlib and kotlin-reflect
dependencies as kotlin-osgi-bundle already contains all of them. You also should pay attention in
case when external Kotlin libraries are included. Most regular Kotlin dependencies are not OSGi-
ready, so you shouldn’t use them and should remove them from your project.

Maven

To include the Kotlin OSGi bundle to a Maven project:

<dependencies>
<dependency>
<groupld>org.jetbrains.kotlin</groupld>
<artifactld>kotlin-osgi-bundle</artifactld>
<version>${kotlin.version}</version>
</dependency>
</dependencies>

To exclude the standard library from external libraries (notice that “star exclusion” works in Maven
3 only)

<dependency>
<groupld>some.group.id</groupld>
<artifactld>some.library </artifactld>
<version>some.library.version</version>

<exclusions>
<exclusion>
<groupld>org.jetbrains.kotlin</groupld>
<artifactld>*</artifactld>
</exclusion>
</exclusions>
</dependency>

Gradle
To include kotlin-osgi-bundle to a gradle project:
compile "org.jetbrains.kotlin:kotlin-osgi-bundle:$kotlinVersion"

To exclude default Kotlin libraries that comes as transitive dependencies you can use the following
approach
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dependencies {

compile (
[ 'some.group.id’, 'some.library’, 'someversion'],
..... ) {
exclude ‘org.jetbrains.kotlin'
}
FAQ

Why not just add required manifest options to all Kotlin libraries

Even though it is the most preferred way to provide OSGi support, unfortunately it couldn’t be
done for now due to so called “package split” issue that could’t be easily eliminated and such a big
change is not planned for now. There is Require-Bundle feature but it is not the best option too
and not recommended to use. So it was decided to make a separate artifact for OSGi.
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U

FAQ

aooo

Kotlin[J[J
Kotlin 000000 JVM [ JavaScript 00000000C0000000000C0COCO

000 JetBrains J00000000000CCOOSSOOCCCCOOO0OOO

Uo0oootooon
0 JetBrains (0000 Java 00000000000000C000)avaOdind 000000000000000000 Java O000000000000000K
000000000000 Java 000000000 0O00O0O00000R0000 VM 00000000000 O000000R0000000000

The core values behind the design of Kotlin make it

— Interoperable: Kotlin can be freely mixed with Java,

— Safe: statically check for common pitfalls (e.g., null pointer dereference) to catch errors at
compile time,

— Toolable: enable precise and performant tools such as IDEs and build systems,

— “Democratic”: make all parts of the langauge available to all developers (no policies are
needed to restrict the use of some features to library writers or other groups of developers).
How is it licensed?

### (0000
Kotlin 000000000 Apache 2 000000000000 Intelli) OOCCOOOOO

0000 Github O000000000C000

Where can | get an HD Kotlin logo?

Logos can be downloaded here. Please follow simple rules in the readme.txt inside the archive.

O0aval]
0000000000 Java O000Ketlin 0000 Java [0 Java 00000 KotlinO(M ava [T
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O0Kotlin(00000Mavalnooon

Kotlin 00000000 Java 6 O00CCOOOOD Kotlin 0000 Android 00000000000 Java 6 0000000

00000000
0000000 Apache 2 00000000 Intellij IDEA 00000 [OCOOO00CCM Intellij IDEA 000000 KotlinQ

O00Eclipse0
000000000000C0

0oo00o00o0O
000000 Github O000MO00C00000000000

Kotlin[[000000

Kotlin 000000000000000000000 lambda OO0000000000C Ketlin O000CO0C0000000000000 mapd
flatMap[Jreduce J000000000000MO00C00C000000O Kotlin OO00O0O

Kotlin[00000

Kotlin J0000000O0CO00O0000OOKetlin 0O00O0COOCO00O000000C0O0

00ootooo
00oobooo0o

do0oootooon
0000000000C0000000000000000000000000000000Scala 00 000000000000

uibbbbibbobobbbboboon

Kotlin[00OoO0O0

HoOOdooOdooooooodoooOdooOdooodn

000000DSLO0000000

000Koetlin 00000000C00CO0CO0C00C00C00C00C00C000000000000000

Kotlin for JavaScript (00 ECMAScriptJ00000

0oo 50

JavaScript[000000000
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00000000 CommonjS [0 AMD 00000
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[[1Java

KotlinO000mavainoood
Kotlin 000Javad000000000000

— 00rO00000o0.a.

— Q000

— KotlinOOOmoo

— [J00Java[JSAM-conversions[JKotlin(OOO0MOO0
— 0000000Ckite variance

— Kotlin JO0000

Java[JJIKotlin00000

Kotlin(Oavaoooo
— Lambda [0+ 0000 = 00000000

— Data classes

— Separate interfaces for read-only and mutable collections
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[[]Scala

The main goal of the Kotlin team is to create a pragmatic and productive programming language,
rather than to advance the state of the art in programming language research. (000, J00OOScalagdd
0000,000000000Kotlin

Scala[JjKotlinJ]

— 0000, 00000, oo
— [Scala[], 0000000000000000000debugger,00000code00000000
— [000OOOOOOKetlinOO00OCL,

— 000000
— U0ooooo
—0
— 0000
— 000 0000000000

— 0000000000
— 00 D000

— 000000
— 00 D000

— 0000

— 00o
— We plan to supportProject Valhalla once it is released as part of the JDK

— Yield operator
— Actors

— Kotlin supports Quasar, a third-party framework for actor support on the JVM

— 0000
— Kotlin supports Java 8 streams, which provide similar functionality

Kotlin[JJScala[
— L0000
— Scala [J Option(0000000000
— L0
— Kotlin(OOOO0O000o0000d
— 00000 Also implemented via 3rd party plugin: Autoproxy
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