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// B & BAL P EITIZARA
fun asyncOverlay = async {
// B RA- TR
val original = asyncLoadImage('"original™)
val overlay = asyncLoadImage("overlay")
// RBRR&mE] AR
applyOverlay(original.await(), overlay.await())

// £ UL ETXPRBHIFHIHAR
launch(UI) {
/] FHEFTERTR
val image = asyncOverlay().await()
Kief UL FEF
showImage(lmage)

ZE > async { .. 1 BAH—AMWAR s BERAVE await() B HEAERBAEGIAT 0 RIATE
EFFGRE FRLEFHFOBREZRNKE (TRERRGSEEL) o

tREEAT yield A7 yieldall HFAE M AR XBHEHARFI] o ERBEGFIT - K
BEHENAEIGHERREFIAEGRER » FEFRT ML ERFKE - LEAH—
¥

import kotlin.coroutines.experimental.*

fun main {
//sampleStart
val seq = buildSequence {
for (i in ) {

/] EAE—A L RS
yield(i * 1)

}
/] FAE—AKRN
yieldAll( )

// %A
println(seq.toList())
//sampleEnd
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https://www.kotlincn.net/docs/tutorials/coroutines-basic-jvm.html
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//sampleStart
typealias OscarWinners = Map<String, String>

fun countLalLalLand(oscarWinners: OscarWinners) =
oscarWinners.count { it.value.contains('"La La Land") }

/) HiER RBLHR (kLA RAHE) LT EHkE :

fun checkLalLaLandIsTheBestMovie(oscarWinners: Map<String, String>) =
oscarWinners["Best picture"] == "La La Land"

//sampleEnd

fun oscarWinners(): OscarWinners {
return mapOf(
"Best song" to "City of Stars (La La Land)",
"Best actress" to "Emma Stone (La La Land)",
"Best picture" to "Moonlight" /* ... /)

fun main(args: Array<String>) {
val oscarWinners = oscarWinners()
val lalalandAwards = countLalLalLand(oscarWinners)
println("LaLaLandAwards = $lalLalLandAwards (in our small example), but actually it'

s 6.")

val lalalandIsTheBestMovie = checkLalLaLandIsTheBestMovie(oscarWinners)
println("LaLaLandIsTheBestMovie = $lalLalLandIsTheBestMovie")
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https://github.com/Kotlin/KEEP/blob/master/proposals/type-aliases.md

//sampleStart

val numberRegex = "\\d+".toRegex()

val numbers = listOf("abc", "123", "456").filter (numberRegex: :matches)
//sampleEnd

fun main {
println("Result is $numbers")

£ i w1z Bk & AR KEEP

R ELE S
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//sampleStart
sealed class Expr

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

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

}

val e = eval(Sum(Const( ), Const( )))

//sampleEnd

fun main {
println("e is $e") // 3.0

}
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https://github.com/Kotlin/KEEP/blob/master/proposals/bound-callable-references.md
https://github.com/Kotlin/KEEP/blob/master/proposals/sealed-class-inheritance.md
https://github.com/Kotlin/KEEP/blob/master/proposals/data-class-inheritance.md

fun main(args: Array<String>) {
//sampleStart
val map = mapOf(1 to "one", 2 to "two")
// XA
println(map.mapValues { entry ->
val (key, value) = entry
"$key -> $value!"

1)
/! Rk

println(map.mapValues { (key, value) -> "gkey -> $value!" })
//sampleEnd

}
L e s Bk A 0 L Ut AL KEEP e

TRIGA T ARALA o) 5%
T AA 5 AR HH lambda AKX > TOMER | FABSRRA 8 &5 L

fun main(args: Array<String>) {
val map = mapOf(l to "one", 2 to "two")

//sampleStart

map.forEach { _, value -> println("$value!") }
//sampleEnd

3

R ALE R TR A
data class Result(val value: Any, val status: String)
fun getResult() = Result(42, "ok").also { println("getResult() returns $it") }
fun main(args: Array<String>) {
//sampleStart
val (_, status) = getResult()

//sampleEnd
println("status is '$status'")

% if tm iz Bk & M 2 KEEP o
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https://github.com/Kotlin/KEEP/blob/master/proposals/destructuring-in-parameters.md
https://github.com/Kotlin/KEEP/blob/master/proposals/underscore-for-unused-parameters.md

//sampleStart

val oneMillion = 1_000_000

val hexBytes = OxFF_EC_DE_5E

val bytes = 0b11010010_01101001_10010100_10010010
//sampleEnd

fun main(args: Array<String>) {
println(oneMillion)

println(hexBytes.toString(16))
println(bytes.toString(2))

£ tmAz Bk 4 B KEEP o
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HFRABRLFFEE ~ AW getter & XA KK X TIRG B > A TAE % B RK

A

//sampleStart
data class Person(val name: String, val age: Int) {
val isAdult get() = age >= 20 // BMERIEW A “Boolean”

}
//sampleEnd

fun main(args: Array<String>) {
val akari = Person("Akari", 26)
println("$akari.isAdult = ${akari.isAdult}")

P 8% & Mg 1R

W RBVERRGEFE  WAETVER inline 4545 kAr101% B 15 9
R R 55 11Tk A ] <

//sampleStart

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

//sampleEnd

fun main(args: Array<String>)
val list = listof('a', 'b'
// X getter £A¥K
println("Last index of $list is ${list.lastIndex}")

{
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https://github.com/Kotlin/KEEP/blob/master/proposals/underscores-in-numeric-literals.md
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import java.util.Random
fun needAnswer () = Random().nextBoolean()
fun main(args: Array<String>) {

//sampleStart
val answer by lazy {

println("Calculating the answer...")
42
}
if (needAnswer()) { // BEEAE
println("The answer is $answer.") // StBHHEEEZ
}
else {
println("Sometimes no answer is the answer...")
}
//sampleEnd

}
¥ ¥ miz Bk A W KEEP -

FAC B I T 0 2,

stF e s AT VAE R provideDelegate IRVEMAERZICLB BRI E o Hlde >
W RENBEERT IR EBELAE » BRNTURAIHKE


https://github.com/Kotlin/KEEP/blob/master/proposals/inline-properties.md
https://github.com/Kotlin/KEEP/blob/master/proposals/local-delegated-properties.md

class ResourcelLoader<T>(id: ResourceID<T>) {
operator fun provideDelegate(thisRef: MyUI, property: KProperty<*>): ReadOnlyPrope
rty<myur, 1> {
checkProperty(thisRef, property.name)

...... // EMEAIE
}
private fun checkProperty(thisRef: MyUI, name: String) { ... }
}
fun <T> bindResource(id: ResourceID<T>): ResourcelLoader<T> { ... }

class MyUI {
val image by bindResource(ResourceID.image_id)
val text by bindResource(ResourceID.text_id)

provideDelegate 7 /AAEQIZE wmyur FBIHARG & A A BIEIAR o F LT L2 Bp AT L3
8 35T o

P iz Bah A LA o

2R AL A 7]
e T AR 2 77 KoM K AT

//sampleStart
enum class RGB { RED, GREEN, BLUE }

inline fun <reified T : Enum<T>> printAllValues() {
print(enumValues<T>().joinToString { it.name })

3
//sampleEnd

fun main(args: Array<String>) {
printAllvalues<RGB>() // 4t RED, GREEN, BLUE

st F DSL 18 X4 6915 A B4z H

@slMarker JEMEAVFIRFI R A DSL LT U P 69 9M3R1E A 3G B 0948 ) o =5 B AR Al
8 HTML & & =) :



td { +"Text" }

£ Kotlin 1.0 ¥ » #£3% % td 8 lambda & & X F 69 XA T XA15 Bl Z AN NEMCE - 1584
table > tr A7 td 8o XAFRERALELETXPEA EZLGF & Blda 2 td 2 @R
A tr » AW <td> PRE—N <tr> #2Z o

7 Kotlin 1.1 F » ARTVARRB| X APHF A » UME R A A td WRXIBERFET LT ELELL
% td # lambda REX X PTH o RT LB E LAR1EH @psiMarker sGIE AR EARF 05 K
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$ifmfE Bk A L A AR KEEP o

rem EAEHF

mod BEMFAECHFR » MAEA rem B o FHAA LA o
iR EE

FA BB HF 0 R

f String £FA —EHOT K ARBECHBRART > RS ELKET EREFF

String.toIntOrNull(): Int? > String.toDoubleOrNull(): Double? g}" °

val port = System.getenv("PORT")?.toIntOrNull() ?: 80

ﬁ%%ﬁ%ﬁ%gﬂﬁ"ﬁﬂ Int.toString() >~ String.toInt() > String.toIntOrNull() °* ‘g:/l\
HA—NFH radix FROER > CAFETHEHRGEK (25 36) -

onEach()

ontach Z—A/D~faxt T ESFF7EA RAGT KRtk CAFTEEZ TG ELSIF7)8
FAAERAT—RIRE > TRFANER o st THRETAH1E foreach 12 &4t —F RS
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https://github.com/Kotlin/KEEP/blob/master/proposals/scope-control-for-implicit-receivers.md
https://youtrack.jetbrains.com/issue/KT-14650

inputDir.walk()
.filter { it.isFile && it.name.endsWith(".txt") }
.onEach { println("Moving $it to $outputDir") }
.forEach { moveFile(it, File(outputDir, it.toRelativeString(inputDir))) }

also() ~ takelf() 7= takeUnless()

RSN THEMTERE G ZANARY E R o

also A% apply @ BHEZLHERE ~ M—LahtE ~ FEREHRBENRE o —F R HZE apply
R AR 8 RAD e F I L this o r?ﬁ/fi also MBREIRAIRT A it (F B RARAEHGE
HRITRXLECHR—MNEF) o B &k B INSRAE A B89 this BTRXARAZIER

class Block {
lateinit var content: String

}

//sampleStart

fun Block.copy = Block().also {
it.content = this.content

}

//sampleEnd

// &R “apply” K&

fun Block.copyl = Block().apply {
this.content = this@copyl.content

}

fun main {
val block = Block().apply { content = "content" }
val copy = block.copy()
println("Testing the content was copied:")
println(block.content == copy.content)

}

takeIf FAZEAMMEE filter o ERETHERFLEH A ZIFE > FLAFHANRGDZHEREE
W R AR E S null o 44 elvis-ERA R FRE » CAFR B TEH :

val outDirFile = File(outputDir.path).takeIf { it.exists() } ?: return
// HAH outDirFile #EFH



fun main {

val input = "Kotlin"

val keyword = "in"
//sampleStart

val index = input.indexOf(keyword).takeIf { it >= } ?: error("keyword not found"
)

// HBMAFHE R REFTRINBEFR > X T8k
//sampleEnd

println("'$keyword' was found in '$input'")

println(input)

println(" ".repeat(index) + "A")
}

takeUnless 5 takeif #8F] » RZECRA TR GIFHE o B¢ K #H LG FNERDERE » &
D‘!IJ:EEE] null ° lkka ’ L\ﬁléﬁ%f?’]i—‘ﬁ]‘v}(ﬁ] takeUnless ﬁ%-ﬁa']f :

val index = input.indexOf(keyword).takeUnless { it < © } ?: error("keyword not found")

LARA — AT R 8951 A & 15 lambda B > A% AR 7 1%

private fun testTakeUnless {
//sampleStart

val result = string.takeUnless(String::isEmpty)
//sampleEnd

println("string = \"$string\"; result = \"$result\"")

}

fun main {
testTakeUnless("")
testTakeUnless("abc")

}

groupingBy()

APl TAA T RBatst £ 5347490 > F RN EFANL o Pldo > CTURATIHEIKRT
FH IR



fun main {

val words = "one two three four five six seven eight nine ten".split(' ')
//sampleStart

val frequencies = words.groupingBy { it.first() }.eachCount()
//sampleEnd

println("Counting first letters: $frequencies.")

// A —# 7 XAE A “groupBy”F= “mapValues” €] & — A F I a9 B4 »

// ®“groupingBy” &9 7 X 4 Bp T4 o

val groupBy = words.groupBy { it.first() }.mapvalues { (_, list) -> list.size }
println("Comparing the result with using 'groupBy': ${groupBy == frequencies}.")

Map.toMap() /= Map.toMutableMap()
AR R FCT VAR R 5 B Al w4t

class ImmutablePropertyBag(map: Map<String, Any>) {
private val mapCopy = map.toMap()

Map.minus(key)

ZRAF plus BT — AP A e B R R B P A RIS B 7k 0 (2R R A — A
09 7 ik R okn ROBGARAE ¢ B AT M e — AN R AR 2 B 7 Nde mMap.filter() 2R
Map.filterKeys() ° 5%15‘-357%;475‘ minus 5&%’?1‘7@4\?‘5\@7 ° ;ﬁ— 4 ANTTRGES : ﬁ]ﬂ—‘%]%‘\ﬁ
O I SR SR SOV IR EE - S0 R &

fun main {
//sampleStart
val map = mapOf("key" to )
val emptyMap = map - "key"
//sampleEnd

println("map: $map")
println("emptyMap: $emptyMap")

minOf() 7= maxOf()

3L K F o R %é?ﬁ@/l\ﬁi/l\%‘iﬁ_q’ﬁ@ﬂ%']‘ﬁ“ﬂ%kﬂ'ﬁi ’ %Wﬁi%}? i#{?‘«‘& Comparable
tH o HNARBEA —NER D CHEL NI comparator FEH| 0 WwRARB LA F T
T ey st £ 89 4% o



fun main {
//sampleStart

val listl = listOof("a", "b")

val list2 = listOof("x", "y", "z")

val minSize = minOf(listl.size, list2.size)

val longestList = maxO0f(listl, list2, compareBy { it.size })
//sampleEnd

println("minSize = $minSize")
println("longestList = $longestList")

R AR 69 7] & 245140 R L

EWT array #ERE > NAEAFCE List #7 mutableList B4 K%k > AL AA
lambda & & Xk #4LHEANLE ¢

fun main {

//sampleStart
val squares = List(10) { index -> index * index }
val mutable = MutableList(10) { }

//sampleEnd

println("squares: $squares")
println("mutable: $mutable")

Map.getValue()

Map LEIEAY R JFCRE NG5S it AL RERE—-AFF > BRI E
At o e RZES LA withpefault £ RH) > IAJIF R DKL > T ARFF o



fun main {

//sampleStart
val map = mapOf("key" to )
// REXRTE Int {4 42
val value: Int = map.getValue('"key")

val mapwithDefault = map.withDefault { k -> k.length }
// RE 4
val value2 = mapWithDefault.getValue("key2'")

// map.getValue("anotherKey") // <- &X¥## NoSuchElementException
//sampleEnd

println("value is $value")
println("value2 is $value2")

MR RS

EAH AT UE LI Kotlin 2o Rt AERAR - T EAREES A
AbstractCollection “ AbstractList > AbstractSet #7 AbstractMap ° rﬁ'?iﬂ‘ﬂ“T’T‘)fE%é\’

75 AbstractMutableCollection “ AbstractMutableList “ AbstractMutableSet #7
AbstractMutableMap ° 42 JVM b > X Z T T ESIN IDK 89 F R 5% KT K390

24
AE °

o 3F Rk

AREENAERET —AR TEAMTERELAG KL - L3R ( contentEquals #=
contentDeepEquals ) ’ "é\fﬁ/ﬂ&‘i‘l‘ﬁl ( contentHashCode 77 contentDeepHashCode ) » AREE
P —ANFH % ( contentToString #7 contentDeepToString ) ° BATAF X4F JVM (EA14E
A java.util.Arrays T894 HEKH L) 2 JS (£ Kotlin Az E PR L) -

fun main {

//sampleStart
val array = arrayof("a", "b", "c")
println(array.toString()) // JVM 3L @ 7 AL AELA
println(array.contentToString()) // R4F4&S4L% 7] &

2
X

//sampleEnd
3

JVM 5 3



Java 8 F ¥ A I &

Kotlin #7427 k4% 4 A% Java 8 ¥ & (4 A4TE N -jun-target 1.8 HH
Ant/Maven/Gradle ¥ #4948 m360) © B @l X H# R~ i}i—?—ﬁ“ﬂa #9153 (4% 2 » # o4 lambda
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Java 8 iR I

PER XFE Java7 F2 8 T #Rwty JIDK API 6947 & 69 0% SRR K o Jo AR 35 947 89
APl > %1% Al kotlin-stdlib-jre7 #7 kotlin-stdlib-jres maven ##F » f R ZAr A6
kotlin-stdlib ° X MM AL kotlin-stdlib X E&HIY & » €14 ©AHE A 45 # R R
W B RE P oo
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TEROEE

AT/ lambda A X X FPHRTEHE L EHEMETHELA volatile FH - EXRZT B
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javax.scripting X%

Kotlin .4 Hjavax.script APl (JSR-223) % & o £ API A% /£ B 478 RIE R B -

val engine = ScriptEngineManager().getEngineByExtension("kts")!!
engine.eval("val x = 3")
println(engine.eval("x + 2"))

Xx T4 APl 8 =61 B A L 2 o

kotlin.reflect.full


https://docs.oracle.com/javase/8/docs/api/javax/script/package-summary.html
https://github.com/JetBrains/kotlin/tree/master/libraries/examples/kotlin-jsr223-local-example

A Java 9 ZLAFAEE o £ kotlin-reflect.jar & P8y & X EFe g1k A 5 3]
kotlin.reflect.full €L F © & &, ( kotlin.reflect ) T & &AR T FHA » K £ Kotlin 1.2 + M
Mo hiEE o MR DT (4= kelass ) & Kotlin &2 & (M & kotlin-reflect ) #J—
a0 A HF R o

JavaScript )z #

%— 094 B E

Kotlin 47 A & 69 K38 5~ B 8] 5T VAIARAS %1% &, JavaScript kA£ /A o 4558 » X4 £ &

( ArrayList > HashMap f}‘) 7‘6-']‘- % ( IllegalArgumentException 5;‘) VAR F A JUAS R4 K
( stringBuilder ~ Comparator ) fﬂﬁ'zﬁiiﬁ kotlin & TF o £ JVM F& L — 24k
A JDK £ XA FL » Mk JS F6 L > Z& K E Kotlin 45 &+ L o

& 45 09 ARAG A Ry,

JavaScript & 3% LA A R B e # A &R > Xt JS RAALE LA (4= minifiers ~
optimisers ~ linters %) & n Z4F ©

external 154 4F

Yo RARE B AR 22465 77 X 42 Kotlin P15 F] JavaScript 3889 % » 48T 1L4E A external
B4 iF 5 —4 Kotlin 81 o (/£ Kotlin 1.0 ¥ » A T g@native M@ ) 5 JVM BizF &
FE 2 JS F & AH K Fe B4R ] external 1545 4F o Blde o T A3 AT 7 X % 8] DOM

Node X :

external class {
val firstChild: Node

fun : Node
fun : Node
}
ey FAL T

72 7T VA B A A Hodh 3 R % A JavaScript Bk G A8 B B o 4o R4 SNER B B iAo
@IsModule("<Hhs>") EM 0 CREBIFIEERFAEERLZL (CommonS
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https://blog.jetbrains.com/kotlin/2017/01/kotlin-1-1-whats-coming-in-the-standard-library/

7 AR A B 3k R4 B JavaScript & £ A 0 TTEME @isNonModule EAE ©

Bl o VAT A JQuery § A Kotlin A2 3k 69 77 7%

external interface JQuery {
fun toggle : JQuery
fun click -> Unit): JQuery

}

@JsModule("jquery")

@JsNonModule

@JsName("$")

external fun jquery : JQuery

L ZAELT 2 JQuery BAEA LA jquery BIARIRF N o HA > T UAAME §-HF 0 BRI
FTKotlin% ¥ & B EE AR AL o

R T AL o AL 4 o FPT 7 ) 2R  75 9

fun main {
jquery(".toggle-button").click {
jquery(".toggle-panel').toggle( )
}
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Multiplatform Projects (experimental)

Multiplatform projects are a new experimental feature in Kotlin 1.2, allowing you to reuse
code between target platforms supported by Kotlin — JVM, JavaScript and (in the future)
Native. In a multiplatform project, you have three kinds of modules:

e A common module contains code that is not specific to any platform, as well as
declarations without implementation of platform-dependent APls.

e A platform module contains implementations of platform-dependent declarations in the
common module for a specific platform, as well as other platform-dependent code.

e Aregular module targets a specific platform and can either be a dependency of platform
modules or depend on platform modules.

When you compile a multiplatform project for a specific platform, the code for both the
common and platform-specific parts is generated.

A key feature of the multiplatform project support is the possibility to express dependencies
of common code on platform-specific parts through expected and actual declarations. An
expected declaration specifies an API (class, interface, annotation, top-level declaration
etc.). An actual declaration is either a platform-dependent implementation of the APl or a
typealias referring to an existing implementation of the API in an external library. Here's an
example:

In common code:



expect fun : String

fun {

val greeting = hello("multi-platform world")

println(greeting)

}

expect class (spec: String) {
open fun : String
open fun : String

}

In JVM platform code:

actual fun : String =
"Hello, $world, on the JVM platform!"

actual typealias URL = java.net.URL

See the documentation for details and steps to build a multiplatform project.

Other Language Features

Array literals in annotations

Starting with Kotlin 1.2, array arguments for annotations can be passed with the new array
literal syntax instead of the arrayof function:

@CacheConfig(cacheNames = ["books", "default"])
public class {

}
The array literal syntax is constrained to annotation arguments.

Lateinit top-level properties and local variables

The 1ateinit modifier can now be used on top-level properties and local variables. The
latter can be used, for example, when a lambda passed as a constructor argument to one
object refers to another object which has to be defined later:


http://kotlinlang.org/docs/reference/multiplatform.html

class <T>(val value: T, val next: () -> Node<T>)

fun {

lateinit var third: Node<Int>

val second = Node(2, next = { third })
val first = Node(1, next = { second })

third = Node(3, next = { first })
val nodes = generateSequence(first) { it.next() }
println("Values in the cycle: ${nodes.take(7).joinToString { it.value.toString() }

Foooed")
}

Checking whether a lateinit var is initialized

You can now check whether a lateinit var has been initialized using isinitialized on the
property reference:

class {
lateinit var lateinitVar: String

fun {
println("isInitialized before assignment: " + this::lateinitVar.isInitialized)
lateinitvar = "value"
println("isInitialized after assignment: " + this::lateinitVar.isInitialized)
}
}
fun {
Foo().initializationLogic()
}

Inline functions with default functional parameters

Inline functions are now allowed to have default values for their inlined functional
parameters:



inline fun <E> Iterable<E>. -> String = { it. }) =
map { transform(it) }

val defaultStrings = 1listOf(1, 2, 3).strings()
val customStrings = listOf(1, 2, 3).strings { "($it)" }
fun {

println("defaultStrings = $defaultStrings")
println("customStrings = $customStrings")

Information from explicit casts is used for type inference

The Kotlin compiler can now use information from type casts in type inference. If you're
calling a generic method that returns a type parameter 1 and casting the return value to a
specific type Foo , the compiler now understands that Tt for this call needs to be bound to
the type Foo .

This is particularly important for Android developers, since the compiler can now correctly
analyze generic findviewById calls in Android API level 26:

val button = findViewById(R.id.button) as Button

Smart cast improvements

When a variable is assigned from a safe call expression and checked for null, the smart cast
is now applied to the safe call receiver as well:



fun countFirst : Int {

//sampleStart
val firstChar = (s as? CharSequence)?.firstOrNull()
if (firstChar !'= )
return s.count { it == firstChar } // s: Any is smart cast to CharSequence

val firstItem = (s as? Iterable<*>)?.firstOrNull()

if (firstItem != )
return s.count { it == firstItem } // s: Any is smart cast to Iterable<*>

//sampleEnd
return

3

fun main {
val string = "abacaba"
val countInString = countFirst(string)
println("called on \"$string\": $countInString")
val list = 1listof(1, 2, 3, 1, 2)
val countInList = countFirst(list)
println("called on $list: $countInList")

}

Also, smart casts in a lambda are now allowed for local variables that are only modified
before the lambda:

fun main {
val flag = args.size ==

//sampleStart
var x: String? =
if (flag) x = "Yahoo!"

run {
if (x I= ) {
println(x.length) // x is smart cast to String
}
}
//sampleEnd

Support for ::foo as a shorthand for this::foo

A bound callable reference to a member of this can now be written without explicit
receiver, ::foo instead of this::foo . This also makes callable references more
convenient to use in lambdas where you refer to a member of the outer receiver.



Breaking change: sound smart casts after try blocks

Earlier, Kotlin used assignments made inside a try block for smart casts after the block,
which could break type- and null-safety and lead to runtime failures. This release fixes this
issue, making the smart casts more strict, but breaking some code that relied on such smart
casts.

To switch to the old smart casts behavior, pass the fallback flag -xlegacy-smart-cast-after-
try as the compiler argument. It will become deprecated in Kotlin 1.3.

Deprecation: data classes overriding copy

When a data class derived from a type that already had the copy function with the same
signature, the copy implementation generated for the data class used the defaults from the
supertype, leading to counter-intuitive behavior, or failed at runtime if there were no default
parameters in the supertype.

Inheritance that leads to a copy conflict has become deprecated with a warning in Kotlin
1.2 and will be an error in Kotlin 1.3.

Deprecation: nested types in enum entries

Inside enum entries, defining a nested type that is not an inner class has been deprecated
due to issues in the initialization logic. This causes a warning in Kotlin 1.2 and will become
an error in Kotlin 1.3.

Deprecation: single named argument for vararg

For consistency with array literals in annotations, passing a single item for a vararg
parameter in the named form ( foo(items = i) ) has been deprecated. Please use the
spread operator with the corresponding array factory functions:

foo(items = *intArrayOf(1))

There is an optimization that removes redundant arrays creation in such cases, which
prevents performance degradation. The single-argument form produces warnings in Kotlin
1.2 and is to be dropped in Kotlin 1.3.

Deprecation: inner classes of generic classes extending
Throwable



Inner classes of generic types that inherit from Tthrowable could violate type-safety in a
throw-catch scenario and thus have been deprecated, with a warning in Kotlin 1.2 and an
error in Kotlin 1.3.

Deprecation: mutating backing field of a read-only property

Mutating the backing field of a read-only property by assigning field = ... inthe custom
getter has been deprecated, with a warning in Kotlin 1.2 and an error in Kotlin 1.3.

Standard Library

Kotlin standard library artifacts and split packages

The Kotlin standard library is now fully compatible with the Java 9 module system, which
forbids split packages (multiple jar files declaring classes in the same package). In order to
support that, new artifacts kotlin-stdlib-jdk7 and kotlin-stdlib-jdk8 are introduced,
which replace the old kotlin-stdlib-jre7 and kotlin-stdlib-jres8 .

The declarations in the new artifacts are visible under the same package names from the
Kotlin point of view, but have different package names for Java. Therefore, switching to the
new artifacts will not require any changes to your source code.

Another change made to ensure compatibility with the new module system is removing the

deprecated declarations in the kotlin.reflect package fromthe kotlin-reflect library. If

you were using them, you need to switch to using the declarations in the
kotlin.reflect.full package, which is supported since Kotlin 1.1.

windowed, chunked, zipWithNext

New extensions for Iterable<T> , Sequence<T> , and charSequence cover such use cases
as buffering or batch processing ( chunked ), sliding window and computing sliding average
( windowed ), and processing pairs of subsequent items ( zipwithnext ):



fun main {
//sampleStart
val items = ( Y.map { it * it }

val chunkedIntoLists = items.chunked(4)

val points3d = items.chunked(3) { (x, y, z) -> Triple(x, y, z) }
val windowed = items.windowed(4)

val slidingAverage = items.windowed(4) { it.average() }

val pairwiseDifferences = items.zipWithNext { a, b -> b - a }
//sampleEnd

println("items: $items\n")

println("chunked into lists: $chunkedIntoLists")
println("3D points: $points3d")

println("windowed by 4: $windowed")

println("sliding average by 4: $slidingAverage")
println("pairwise differences: $pairwiseDifferences")

fill, replaceAll, shuffle/shuffled

A set of extension functions was added for manipulating lists: fill , replaceAll and
shuffle for MutableList , and shuffled for read-only List :

fun main {
//sampleStart
val items = ( ) .toMutablelList()

items.shuffle()
println("Shuffled items: $items")

items.replaceAll { it * }
println("Items doubled: $items")

items.fill(5)

println("Items filled with 5: $items")
//sampleEnd

Math operations in kotlin-stdlib

Satisfying the longstanding request, Kotlin 1.2 adds the kotlin.math API for math
operations that is common for JVM and JS and contains the following:

e Constants: p1 and E;
e Trigonometric: cos , sin, tan and inverse of them: acos , asin, atan, atan2 ;



e Hyperbolic: cosh , sinh , tanh and their inverse: acosh , asinh , atanh
e Exponentation: pow (an extension function), sqgrt , hypot , exp , expmi ;
e Logarithms: log , log2, logi0 , 1n, 1nip ;
e Rounding:
© ceil , floor , truncate , round (halfto even) functions;
© roundToInt , roundToLong (half to integer) extension functions;
e Sign and absolute value:
o abs and sign functions;
©o absolutevalue and sign extension properties;
o withsign extension function;
e max and min of two values;
¢ Binary representation:
o ulp extension property;
© nextUp , nextDown , nextTowards extension functions;
© toBits , toRawBits , Double.fromBits (these are inthe kotlin package).

The same set of functions (but without constants) is also available for rFloat arguments.

Operators and conversions for Biginteger and BigDecimal

Kotlin 1.2 introduces a set of functions for operating with Biginteger and Bigpecimal and
creating them from other numeric types. These are:

® toBigInteger for Int and Long ;
® toBigbDecimal for Int , Long , Float , Double , and BigInteger ;
¢ Arithmetic and bitwise operator functions:

o Binary operators +, -, *, /, % andinfix functions and , or, xor , shl,
shr ;
o Unary operators -, ++, --,andafunction inv .

Floating point to bits conversions

New functions were added for converting pouble and Float to and from their bit
representations:

e toBits and toRawBits returning Long for pouble and 1int for Float ;
® Dpouble.fromBits and Float.fromBits for creating floating point numbers from the bit
representation.

Regex is now serializable



The kotlin.text.Regex class has become serializable and can now be used in
serializable hierarchies.

Closeable.use calls Throwable.addSuppressed if available

The closeable.use function calls Throwable.addsuppressed when an exception is thrown
during closing the resource after some other exception.

To enable this behavior you need to have kotlin-stdlib-jdk7 in your dependencies.

JVM Backend

Constructor calls normalization

Ever since version 1.0, Kotlin supported expressions with complex control flow, such as try-
catch expressions and inline function calls. Such code is valid according to the Java Virtual
Machine specification. Unfortunately, some bytecode processing tools do not handle such
code quite well when such expressions are present in the arguments of constructor calls.

To mitigate this problem for the users of such bytecode processing tools, we’ve added a
command-line option ( -xnormalize-constructor-calls=MoDE ) that tells the compiler to
generate more Java-like bytecode for such constructs. Here mobe is one of:

e disable (default) — generate bytecode in the same way as in Kotlin 1.0 and 1.1;

® cenable — generate Java-like bytecode for constructor calls. This can change the order
in which the classes are loaded and initialized;

® preserve-class-initialization — generate Java-like bytecode for constructor calls,
ensuring that the class initialization order is preserved. This can affect overall
performance of your application; use it only if you have some complex state shared
between multiple classes and updated on class initialization.

The “manual” workaround is to store the values of sub-expressions with control flow in
variables, instead of evaluating them directly inside the call arguments. It's similarto -

Xnormalize-constructor-calls=enable .

Java-default method calls

Before Kotlin 1.2, interface members overriding Java-default methods while targeting JVM
1.6 produced a warning on super calls: super calls to Java default methods are deprecated
in JVM target 1.6. Recompile with '-jvm-target 1.8' . In Kotlin 1.2, there's an error instead,
thus requiring any such code to be compiled with JVM target 1.8.



Breaking change: consistent behavior of x.equals(null) for
platform types

Calling x.equals(null) on a platform type that is mapped to a Java primitive ( 1nt! ,
Boolean! , Short !, Long! , Float! , Double! , char! )incorrectly returned true when
x was null. Starting with Kotlin 1.2, calling x.equals(...) on a null value of a platform type
throws an NPE (but x == ... does not).

To return to the pre-1.2 behavior, pass the flag -xno-exception-on-explicit-equals-for-boxed-
null to the compiler.

Breaking change: fix for platform null escaping through an
inlined extension receiver

Inline extension functions that were called on a null value of a platform type did not check
the receiver for null and would thus allow null to escape into the other code. Kotlin 1.2 forces
this check at the call sites, throwing an exception if the receiver is null.

To switch to the old behavior, pass the fallback flag -xno-receiver-assertions to the
compiler.

JavaScript Backend

TypedArrays support enabled by default

The JS typed arrays support that translates Kotlin primitive arrays, such as 1intarray ,
DoubleArray , into JavaScript typed arrays, that was previously an opt-in feature, has been
enabled by default.

Tools

Warnings as errors

The compiler now provides an option to treat all warnings as errors. Use -werror on the
command line, or the following Gradle snippet:

compileKotlin {
kotlinOptions.allwWarningsAsErrors =

}


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Typed_arrays

1.2 89345
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package my.demo

import java.util.*

AR5 0 5HAETLE | RARKDTIUE XA LNEREE o

%

Je e

FTAHBA Int B~ RS 1t KL

//sampleStart
fun sum : Int {
return a + b

}

//sampleEnd

fun main {
print("sum of 3 and 5 is ")
println(sum(3, 5))

}

P R AE RAE A Rk ~ REE LA A W6 R4

//sampleStart

fun sum =a+hbhb
//sampleEnd

fun main {

println("sum of 19 and 23 is ${sum(19, 23)}")



HoahE ik

EESAE R SEIE

//sampleStart
fun printSum(a: Int, b: Int): Unit {
println("sum of $a and $b is ${a + b}")

}
//sampleEnd

fun main(args: Array<String>) {
printSum(-1, 8)

unit REEATIAL e ¢

//sampleStart
fun printSum(a: Int, b: Int) {
println("sum of $a and $b is ${a + b}")

}
//sampleEnd

fun main(args: Array<String>) {
printSum(-1, 8)

\=4

TXR=E

3

— R (A1) AT

©

fun main(args: Array<String>) {
//sampleStart
val a: Int =1 // ZBFIMMA
val b = 2 // B#zEHE Ints XA
7

val c: Int // wREHWBERE T L%
c =3 /7 PAEA IR AL
//sampleEnd

println("a = $a, b = $b, c = $c")

TEEE :



fun main(args: Array<String>) {
//sampleStart
var x = 5 // B#fEHE Int> XA
X += 1
//sampleEnd
println("x = $x")

i 2

MERE :

¥

//sampleStart
val PI = 3.14
var x = 0

fun incrementX() {
X += 1

}

//sampleEnd

fun main(args: Array<String>) {
println("x = $x; PI = $PI")
incrementX()

println("incrementX()")
println("x = $x; PI = $PI")

BB P e TR e

ERE
iE 4= Java = JavaScript » Kotlin X 34728 Rk 24 o

/] BR=ATER

/* BR—A3178
i fE o %/

5 Java TR #55% » Kotlin #1328 T 4 £ o

N

% W% 5 Kotlin /X L4 & %X T XA EBEXGEZE -

1% 543 % AR AR
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fun main(args: Array<String>) {
//sampleStart

var a = 1

/7 BERF R AR

val s1 = "a is $a"

a =2

// BRFHEZREX

val s2 = "${sl.replace("is", "was")}, but now is $a"
//sampleEnd

println(s2)

BT B AR o

1% A & AR R A 5

//sampleStart
fun maxOf(a: Int, b: Int): Int {
if (a > b) {
return a
} else {
return b
}
}
//sampleEnd

fun main(args: Array<String>) {
println("max of © and 42 is ${max0f (O, 42)3}")

R if EA &K

//sampleStart
fun max0f(a: Int, b: Int) = if (a > b) a else b
//sampleEnd

fun main(args: Array<String>) {
println("max of © and 42 is ${max0f (@, 42)3}")

KR, if RN o

1 Bl 7T A8 % npull #M
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WwR ostr WAZETZHFRE null

fun parseInt(str: String): Int? {
/)

1% JH 1R ] VT AR B R 4

fun parselInt(str: String): Int? {
return str.toIntOrNull()

//sampleStart

fun printProduct(argl: String, arg2: String) {
val x = parseInt(argl)
val y = parseInt(arg2)

// BEAER x Yy AFBHHBFHEZ BAMNTEAS null
if (x = null && y !'= null) {
/] EERMNE > x foy SBAFHERAGEEME (non-nullable)

println(x * y)

}
else {
println("either '$argl' or '$arg2' is not a number")
}
}
//sampleEnd

fun main(args: Array<String>) {
printProduct("6", "7")
printProduct("a", "7")
printProduct("a", "b")

A

NREQMBETAA nu11 AR > LM EF ALY XY G R0 2 RRRZIHATH



fun parselInt : Int? {
return str.toIntOrNull()

}
fun printProduct {
val x = parseInt(argl)
val y = parselInt(arg2)
//sampleStart
/)
if (x == ) {
println("wWrong number format in argil: '$argil'")
return
}
if (y == ) {
println("wWrong number format in arg2: '$arg2'")
return
}
/) EERNE X 7y S BHBRAFZME
println(x * y)
//sampleEnd
}
fun main {
printProduct("6", "7")
printProduct("a", "7")
printProduct("99", "b")
}
B REG A o

A XAEAAMNA B 5 KRB R

is ERFEM—PEREXRZEFEERG—AEH] 0 wR-ATTEHHHLTERERTE
FIWT A KRR ARREMB G L TA BRI ZEREA » £ F 2 Kd5dk
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//sampleStart
fun getStringLength(obj: Any): Int? {
if (obj is String) {
// "obj EZAMS LA A SRR “String’
return obj.length

// EEBFEMENS XG0 “obj MAAE “Any KA
return null

}
//sampleEnd

fun main(args: Array<String>) {
fun printLength(obj: Any) {
println("'$obj' string length is ${getStringLength(obj) ?:

ing"} ")
}
printLength("Incomprehensibilities")
printLength(1000)
printLength(1listOf (Any()))
}
A
//sampleStart

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

// “objs ER—5 X A#HEEHA “String’
return obj.length

}
//sampleEnd

fun main(args: Array<String>) {
fun printLength(obj: Any) {
println("'$obj' string length is ${getStringLength(obj) ?:

ing"} ")
}
printLength("Incomprehensibilities")
printLength(1000)
printLength(listOf(Any()))
}
#*z

. err, not a str

. err, not a str

51
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//sampleStart
fun getStringLength(obj: Any): Int? {
// "obj £ C&& A AFHEFEHMA "StringT £
if (obj is String && obj.length > 0) {
return obj.length

}

return null
}
//sampleEnd

fun main(args: Array<String>) {

fun printLength(obj: Any) {

println("'$obj' string length is ${getStringLength(obj) ?: "... err, is empty

or not a string at all"} ")

}

printLength("Incomprehensibilities")

printLength("")

printLength(1000)

%

LK o KR -

1¢ Bl for BN

fun main(args: Array<String>) {
//sampleStart
val items = listOf("apple", "banana", "kiwi'")
for (item in items) {
println(item)
}
//sampleEnd

}

A

fun main(args: Array<String>) {
//sampleStart
val items = listOof("apple", "banana", "kiwi")
for (index in items.indices) {
println("item at $index is ${items[index]}")
}
//sampleEnd

}

52
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i¢ Bl while 1B3IR

fun main {
//sampleStart
val items = listof("apple", "banana", "kiwi")

var index =
while (index < items.size) {
println("item at $index is ${items[index]}")
index++
}
//sampleEnd

3

A I while 78 F o

1% K] when %& ik 5\

//sampleStart
fun describe : String =
when (obj) {

-> "One"
"Hello" -> "Greeting"
is Long -> "Long"
lis String -> "Not a string"
else -> "Unknown"
}
//sampleEnd
fun main {

println(describe(1))
println(describe("Hello"))
println(describe( L))
println(describe(2))
println(describe("other"))

% W, when £ &, o

& A 18] (range)

A in BEEAFRBMNEINEZFESLEBIRANA :



HoakaE R

fun main(args: Array<String>) {

//sampleStart
val x = 10
val y = 9

if (x in 1..y+1) {
println("fits in range")
}
//sampleEnd

3

o R AT R F A8 R RS

fun main(args: Array<String>) {
//sampleStart
val list = listof("a", "b", "c")

if (-1 !in 0..list.lastIndex) {
println("-1 is out of range")

}
if (list.size !in list.indices) {
println("list size is out of valid list indices range too")

}
//sampleEnd

3

X 18] % AXK:

fun main(args: Array<String>) {
//sampleStart
for (x in 1..5) {
print(x)
}
//sampleEnd

}

K| HEA

fun main(args: Array<String>) {

//sampleStart
for (x in 1..10 step 2) {
print(x)
}
for (x in 9 downTo O step 3) {
print(x)
}
//sampleEnd
}
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fun main(args: Array<String>) {

val items = listOf("apple", "banana", "kiwi")
//sampleStart

for (item in items) {

println(item)
}
//sampleEnd
}
A in EEFRAMEEARTEEXEH

fun main(args: Array<String>) {
val items = setOf("apple", "banana", "kiwi")
//sampleStart
when {
"orange" in items -> println("juicy")
"apple" in items -> println("apple is fine too")
}
//sampleEnd

}

1% F lambda & & X kL& (filter) fe8e 4t (map) £4 :

fun main(args: Array<String>) {
val fruits = listOf("banana", "avocado", "apple", "kiwi")
//sampleStart
fruits
.filter { it.startswith("a") }
.sortedBy { it }
.map { it.toUppercCase() }
.forEach { println(it) }
//sampleEnd

}

% 03 M &R & Lambda & ik X, o

ol Ny 3 ]
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fun main(args: Array<String>) {
//sampleStart

val rectangle = Rectangle(5.0, 2.0) // & %“new” <45

val triangle = Triangle(3.0, 4.0, 5.0)
//sampleEnd

println("Area of rectangle is ${rectangle.calculateArea()}, its perimeter is ${rec
tangle.perimeter}")

println("Area of triangle is ${triangle.calculateArea()}, its perimeter is ${trian
gle.perimeter}")

3

abstract class Shape(val sides: List<Double>) {
val perimeter: Double get() = sides.sum()
abstract fun calculateArea(): Double

interface RectangleProperties {
val isSquare: Boolean

class Rectangle(
var height: Double,
var length: Double
) : Shape(listOf(height, length, height, length)), RectangleProperties {
override val isSquare: Boolean get() = length == height
override fun calculateArea(): Double = height * length

class Triangle(
var sideA: Double,
var sideB: Double,
var sideC: Double
) : Shape(listOf(sideA, sideB, sideC)) {
override fun calculateArea(): Double {
val s = perimeter / 2
return Math.sqrt(s * (s - sideA) * (s - sideB) * (s - sideC))

IETYETrIP
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—# & Kotlin /7 248 M 8935 % 3 1 o 4o RARA L EKEGE % D B R A& - Z—4 pull
request T #k 25 & A11vE |

£]% DTOs (POJOs/POCOs)

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

24 customer RAREVAT 4 :

o A EME getters (T var & XLHEA setters)
® equals()

® hashCode()

® toString()

® copy()
FT A /&) componenti() > component2() ...... FE (HFRAIER)

[ ]
N

SR ENE NI e

fun { o}

F 8 list

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

KA T AR5

val positives = list.filter { it > }

String A &

println("Name $name")

5 ]



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

¥ /1 mapl/pair# list

for ((k, v) in map) {
println("sk -> $v'")
3

k ~ v TUBRREZLFE o

¢ ENEQL

for (i in ) { . } // ARHF: &4 100

for (i in 1 until ) { Y // FAREFEE 100
for (x in step 2) { ... }

for (x in downTo 1) { ... }

if (x in ) { }

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

|4

R 1% map

et

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

17 7] map

println(map["key"])
map["key"] = value

ARt



val p: String by lazy {
I/ HEREH

fun String.spaceToCamelCase { . }

"Convert this to camelcase".spaceToCamelCase()

o & £ 15

object Resource {
val name = "Name"

If not null & %

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

println(files?.size)

If not null and else 4% 5

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

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

if null AT — /% %)

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

if not null 471X 4%



val value = ...

value?.let {
...... // REB&IATEI L, fidedata® Anull

BR4ET ZAE (e RIFEEE)

val value = ...

val mapped = value?.let { transformValue(it) } ?: defaultValueIfValueIsNull

R B when & ik &,

fun transform : Int {
return when (color) {
"Red" ->
"Green" ->
"Blue" ->

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

“try/catch” & ix &

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

// 1A result

“if”iii i‘i‘



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

}

REEAA Unit 47 %4 Builder R A& R %

fun arrayOfMinusOnes : IntArray {
return IntArray(size).apply { fill(-1) }
3

fun theAnswer = 42
0T
fun theAnswer(): Int {
return
}

¥ REXJRG LA E - ARHICRE > fldefs when &k X—A&EM :

fun transform : Int = when {
"Red" ->
"Green" ->
"Blue" ->
else -> throw IllegalArgumentException("Invalid color param value")

st—Aat L EHRA S A5 % (with )



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

val myTurtle = Turtle()
with(myTurtle) { // &—4 100 {26957
penDown ()
for(i in 1..4) {
forward(100.0)
turn(90.0)
}
penup()

Java 7 % try with resources

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

ST EEZAR BN RN ETH X

// public final class Gson {

/]

// public <T> T fromJson(JsonElement json, Class<T> classOfT) throws JsonSyntaxExc
eption {

/!

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

1% T 2 A iR

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

// "b> & false H# null



R %
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o EMIEZTL (FHBETLEHTRIR)

o RAZLUKEFHI L

o F kA B NG FHAK

o & 4 NEAYEH

o NARFLIEE R 0 IH LIS A 4 HAE Kotlin Doc F

= =2

B
AUPRBRBLAGE FHEHA—NEW > REGRRULAGE ST RER T

interface Foo<out T : Any> : Bar {
fun T

3

Lambda & ix

flambda&k ik NP, KIEFTELEEWEXK » 7 RAKGRAIRG I K ELELEREK o
lambda & # R TRIREE EFIES P

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

R E6 4 lambdak X A ¥ 0 TIFE A D TR KINSEE it RBERIXNEFALLLL o
L EGH S Nlambdaf X NP » 2R ZELIXNFEA -

% kA8 A

H T RIUAHHKEG KT UG R —4T



class (id: Int, name: String)

AARKRERGERGAE R ABEENIWNERRSRETHRABHRGER T o 3
Ih s BT R G AT R EAME A LR > 2B EMZERFOARA RE TRNE TR
=T 554 R 8G4TE

class (
id: Int,
name: String,
surname: String

) : Human(id, name) {

HTEAED ) R A AKEREMERFOAR > RGN E LT RRMOITTE

class (
id: Int,
name: String,
surname: String
) : Human(id, name),
KotlinMaker {

}
MERRHAETUE RN FA G RE L EE (EGFRER) -

Unit
o R R FRE Unit £ > % KA %%

fun {

}

o F T A B T

RS HETRAGRETHREEMEIH o REBELMYE » WH —RBREH RS T -

J&JB F R AR R Bt f R AR
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ARARH

J& Kotlin % » FTH A &H Lt % » ARIANELEHEN T AAEF T E LR R R LA B
Moo — S RAT A R0 NI R T—Blde 0 HF ~ FRFH RAET AL BT ZT AR
A RAE S AZR TR P R S EARRGE LAY L o AT T » KIT4H K Kotlin P
BRAMERER BT~ FH AR ZASFHS o

T

Kotlin 232 & F & XA 42 L3 Java » 122 F R R4 R o flde » S THRFRABRKNET
% (4o Java T int TR XEE#RA long 1%/’3‘/1) s IR B DL F @A A T
F] o

Kotin B T THAERXA R FHF (5 Java 1kA4aiL)

Type Bit width
Double 64
Float 32
Long 64
Int 32
Short 16
Byte 8

&AL Kotlin P F/4 1~ AT

=
A

=%

F
AL F = F@AEA AT JUA:
o TutHl: 123
o Long £MHKE L #R1€: 1231

o T x#tHl: oxoF
o —##|: 0beeee1011

23)*:

EE R A
Kotlin Fl# X 4% & $t0 F MA T 7 %

e %A double : 123.5 - 123.5e10



e Float 1 £ HA F A710: 123.5f

HFFEBEPOTRIL (8 1.14)

HRTAE R TAEERFEEEHS

val oneMillion = 1_000_000

val creditCardNumber = _5678_9012_3456L
val socialSecurityNumber = _99_9999L

val hexBytes = _EC_DE_5E

val bytes = 0b110160010_011016001_1601016060_10016010

AT T A

i Java FEHFAMIBHEMA IVM R AEER > BIERNEEZ—ATENINA (o
Int? ) X2 EEHRATLELTEM -

ERRTEMTLREG F —

val a: Int =

print(a === a) // #rdi“true”

val boxedA: Int? = a

val anotherBoxedA: Int? = a

print(boxedA === anotherBoxedA) // | | l#rdi“false” | | |

B—Zd o BRE T A FMR

val a: Int =

print(a == a) // & true”

val boxedA: Int? = a

val anotherBoxedA: Int? = a

print(boxedA == anotherBoxedA) // #rdi“true”

SRR

BT AR ERTH R AP ERAATABRRKERG TR o wREMEZGE KL BEA TR

=) AR

val a: Int? =1 // —4 8 Int (java.lang.Integer)
val b: Long? = a // ¢

print(a == b) // 1z | ¥ “false” T Long % equals() # M4 54T Long

kA —ANEAME Long (java.lang.Long)

TR — P E A AR AR R AP A A R BHRE o



A sbig o) KA R XA B A IR R0 KA o R A £ T AT B XA T LT RAT A

& Byte BAML—N Int TE o

val b: Byte = 1 // 0K, F@EE #4084
val i: Int = b // 4%

KATT LR XA k46 B

val i: Int = b.toInt() // OK: 2 Ris7

TN F T ER L R e T 095

® toByte(): Byte

® toShort(): Short

® tolInt(): Int

® toLong(): Long

® toFloat(): Float

® toDouble(): Double

® toChar(): Char

HZBARVHERATLE > AAXRB RN ET UM E k> mARER A ERME L4
Be o Holde

val 1 = 1L + // Long + Int => Long

iz K
Kotlin ¥ 3 # iz L thdr e 4 » B HARRZ LAMA N ERR (12545 % 2% 2308 A 464 A 42
FLEgFEA) o HNEI A EH o

Tl f o RARKRFHEREAT > mATA &5 XNEAFSE R > Bl

val x = (1 shl 2) and

BAZEYGEEZELI A (RAT 1t # Long )

® shl(bits) — AT A (Java #y << )

® shr(bits) — AT A& (Java 5 >> )

® ushr(bits) — B 5T A (Java 5 >>>)
® and(bits) — 125

® or(bits) — 1L,

® xor(bits) —fLFHK



o inv() —1L3F

ERE N
A A5 R AR AT

[ ] #H—C*?'fi#’i/ﬂ'] . a==o> -l% al=b
o WIRBEMHEMF: a<b > a>b > a<=b > a>=b
o RIAEHARRIEAIEM :© a..b ~ x ina..b > x 'in a..b

B HPIEIER a 5 b #AAHATEE Float 3K Double RE VI megTERA (F
A ZRER > REMEBAZREA > KEF TR LA LN EREZRER) » BREFHH 9
{E R F R %48 |IEEE 754 % 538 FAr o o

VB IER AL AF R (Flie L

Ao AT IERARFARBAS L SREG
XA A Float & pouble EILEG RS

Any ~ Comparable<..> ~ KA 4&L) B o
128 equals 5 compareTo * XA W :

e U4 NaNn SHAHAAF
o A Nan HLEIEELS K ( POSITIVE INFINITY ) f& R B94EFT AL EH K
e UH -0.0 T 0.0

i

FHR char EBERT o CAI TR EESFHRT

fun check {
if (c == 1) { // %% AT EFE
/7
}
}

FRFOEA L FieAek: 1 o HHRFATUARFICLIE L o IHFZIUAAELF
T2 Nt > \b > \n S \r >\ S A" S \\ Ae o \g o @A EAFHFEA Unicode i LT
|4

)

)

Bk T \uFFee' °

EMNTALNIeFHERA 1t KF:

fun decimalDigitValue : Int {
if (c !in 'e'..'9")
throw IllegalArgumentException("Out of range")
return c.toInt() - '0'.toInt() // ZX#FHAHT



FRTESNAN BT - FHEMEH - RABRETL2REGR —% o

7

R A Boolean XM AT EHAMWAME . true A7 Ffalse °

EEFERTEINAARR KA o
NERRERLA :

o || —E%FHE

o g —ERITHYG

o | -FHI

e

4 Kotlin #1428 Array Xk AT BEXLT get #7 set H% (RBEIFERY T
RETH [1) Fo size BN AR —SHALH AR T KL :

class Array<T> private constructor() {
val size: Int

operator fun get T

operator fun set : Unit
operator fun iterator(): Iterator<T>

/] .

HAVTAE R B 24k arrayof() ROIE—NRAHEFEALZMELE > ZH arrayof(1, 2, 3)
BIET array [1,2,3] ° RFH * E R arrayornulls() TAA TRIZE—ANEE R~ T A
FFEAA E I o

B—ABRRERABERIAAK DA — AR EALD Array WERE > AL L RS AE
%R FEIENTLE L

// #Bl#E—A Array<String> #4144 ["e", "i", "4", "9", "16"]
val asc = Array(5, { i -> (1 * i).toString() 1})

4o EPTIE > [] 3@—%’;%4’&&“@@&9‘3@?& get() Fa set() °

& 5 Java TR A95E 5 Kotlin 40482 7 & %49 (invariant) ° X &4 Kotlin it & 114e
Array<string> MRJA% Array<any> ° VAR AR 69 3B TR K (f2 2R T XE R Array<out
Any> , B EAIL ) o



Kotlin &L R KA 69 ETT189 R Rk R T /RA XA HK 4 ByteArray
ShortArray >~ IntArray F& o xR Array FEABARREL 2L CNAREY T EE
M o EANALARA AL B B L) ik

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

FA

FHAER string RREAT - FHELLRTEY o FREOAFT—FHITRIERNRIEF
FiFFE: s[i] o TWAR for PEIRHEARFH $:

for (c in str) {
println(c)
3

FAT $ A

Kotlin A A XA FH B FEE: HXLFHETUAELTH  URRAFHETUELEH
HAAEZ R o 3L FHF $1R1E Java T/ #:

val s = "Hello, world!\n"

BARAEBRGRA T X o 2L L@ 75 EF LFGHELFF -

RAFHFEAERN=ZAGNET ((vn ) SRk AREAELFELTAAESRATIEMMEL
e 55

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

R VAR trimMargin() R EBA T

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


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.text/trim-margin.html

N | Iﬂﬁ?:ﬂ)}%m‘éﬁ ’ /fg{/j’ﬂ‘u@’%j\;{&?‘ﬁ‘?{f‘ﬂ”};ﬁ’?‘-#(1’4?)\ » e trimMargin(">") °

FAF B AR

FHETACLEBEREAEX » BP—2 P BRE > 2 REHAREREHINTHEF o BREE
KAEAH (s ) k- d—AHEOL TH R

val i

val s "i = $i" // REERA "1 = 10"

RA R T HEARGEERE X

val s = "abc"
val str = "$s.length is ${s.length}" // K% %% "abc.length is 3"

BAFZK S L FH BRI IR - wRERELARATH S PATTEME 5 T
(BERXFRAAE L)  RTUARTIE*

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



2
R E A A K

package foo.bar
fun baz() {}

class Goo {}

RIXMHHTANE (REARLEZHE) HMESEFAHEA o FIALBIT vaz() &L E

foo.bar.baz ™ Goo 6(7/3}/@7% foo.bar.Goo °

WREAEAL  GXHIANEBTELTHRING -

KILF A

H %MK NS AT HA Kotlin XTH#H+ :

e kotlin.*

e Kkotlin.annotation.”

e Kkotlin.collections.”

e kotlin.comparisons.* (& 1.1 #)
e Kotlin.io.*

e Kkotlin.ranges.*

e Kkotlin.sequences.*

e Kotlin.text.”

REFEAFTFELLFAFHIGE
o JVM:

o java.lang.*
o kotlin.jvm.*
e JS:

o kotlin.js.*

FA


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.annotation/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.comparisons/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.io/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.ranges/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.sequences/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.text/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.jvm/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.js/index.html

BTRRFAZI  BEAIHTURELSEA T FALES o FAERLIE LT o

TURFA—ANERO LT > 4o,

import foo.Bar // 34 Bar T ¥ATRARE 719

ATAFA—MERARTORARE (B~ %~ HL%)

import foo.* // “foo” & —tn#k = 5 ]

T RERALFHR > TUARA as XAEFERE LT R0 KB L

import foo.Bar // Bar 57
import bar.Bar as bBar // bBar X&“bar.Bar”

AT import FARMRBTIAL TR ERFALE Y

o TERLARBIME
o it Y FE Y6 HE A BT,

o HEHE o

5 Java 7 Fl » Kotlin & & #£ 3 8 import static’i& % 5 FTA X & & AL import *HEFF
A ©

TE 7= BA & =T Lkt

e R ME B YA private 89> CLFPACH AR Y (SR T LEGEHE) o


https://docs.oracle.com/javase/8/docs/technotes/guides/language/static-import.html

=& A ¢ if ~ when ~ for ~ while

If &% X

£ Kotlin ¢ if £—4MEZF X PELRE—4ME o ARBKAERZ=_AEF4 (44272 K&
G Em) o AALRE ir RAAREIANAAE o

var max = a
if (a < b) max = b

// With else
var max: Int

if (a > b) {
max = a
} else {
max = b
}

val max = if (a > b) a else b

if 899 I T VARARAG 3R 5 g By Rk XAF A %3k 944 ¢

val max = if (a > b) {
print("Choose a")
a

} else {
print("Choose b")
b

o ARG if AFARE XM RAEESG (]
EEA else 4 X e

H R if 1Bk e

When & % &

when BT % C 152 89 switch B4E 4 o

A=A

Hz i

BRI Rl P 2 A

B X T

&
b

Mm

¥)



when (x) {
-> print("x == 1")
-> print("x == 2")
else -> { // EA&FZE %k
print("x is neither 1 nor 2")

}

when ¥ EC LRI A G5 X5 G » BB XA AR LM o when BLZT AL S

MR R XAE AT AR BB 18 o e REM BMEAZ X » FE M40 LERAEAN
R X E > R BEAEGIER - M BEANF 5 X9 o (B ir —H > A5 XTrE
—ARE IR AR KRG R K XAGHE )

do R EMY) A RAR LT RS RIE else 7K o 4oF when TEH—/NEREXAEH > M L/R
H else X BIIFREFERBEMNBHAGTRIEALCEBET o

o RIR G o L FEZAAAR 07 XL > WT RIS Ay Kbk —de > AiE5 5.
when (x) {
5 -> print("x == 0 or x == 1")

else -> print("otherwise")

EMNTARETERER (RRREFE) 42 LEH

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

EMET A —MEL ((in ) REFE (1in ) —MEARFRET

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

B—AT ARG —MER (is ) AALE ((1is ) —MHLERGHE - 2&F: dTH
ALAE A o ARTT vAp PR R 89 77 kAR B ME v B FALAT AR SN e A o



fun hasPrefix = when {
is String -> x.startsWith("prefix")

else ->

when M T VAJH KRB if - else if £ o R RIREEAL » FTA 699 L HAT

RARAEK > d—Ag KA LR IATES L

when {
X.is0dd() -> print("x is odd")
X.isEven() -> print("x is even")
else -> print("x is funny")

WJ when & «f °

For &3¢

for PEIRTT AHAEATIRME AR R (iterator) 893t #4178 AL T4 C# &

# foreach MB3F o 1Bik4TF :

for (item in collection) print(item)

PEIRARTT A — ARG 3k o

for (item: Int in ints) {
/]

3
Yo EPTIE 0 for T AR BAAEMREE T ERET R o Bp ¢

o A—NR A REAFEY ERJI iterator() * CHIER XA
o AR BEKXET ERI next() * FH
o H—R A REARFEY K HI hasNext() KT Boolean °

HEANREARE BA718 4 operator ©
3t # ) for PAIRAWMBIEAF TR ERREOAT R OMBER -

fo RIRBZRE F 5l B — AN EARE —A list > RT AL 24

a sk

A 8]

S bE

%éﬁ"a 3



for (i in array.indices) {
print(array[i])
}

AR R LR G aRIE R ZI AT el R o

E’X%ﬁ‘\‘éﬂx)ﬂﬁﬁ:ﬁ withIndex -

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

3

BN, for Bk e

While &35

while #° do .. while MR %A%

while (x > 0) {

X__
}
do {
val y = retrieveData()
} while (y !'= )
W while 187k,

1831+ #9Break#2continue

BEEIRT Kotlin X244 break #° continue 1EVEFF

o A WR E o Phit o



=] Fo Pk 4

Kotlin A = # & it skds & ik X :

® return ° gﬁi}\}kﬂ%ﬁﬁc B8y H KA E L R IER
® break ° bR AMEECHMBEIR
® continue ° UL T—REAEHELECHEIL -

BT A 3% ek ik AR T A AR & KR & X#g—3F 9 ¢

val s = person.name ?: return

has

K&k R A KA & Nothing £7! o

Break 5 Continue 1%

F£ Kotlin PAEAT R Kk KART A A7 Z ( label ) KAFiC o WEHRANFRAER o &
F > 4 abce@ ~ fooBar@ ARAEA MARE (K WiEE) o BA—ANERKXAMARE > KM
REf LA hAr BB T o

loop@ for (i in ) {

}

A » BRAVTULARAZERF] break 2 # continue

loop@ for (i in ) {
for (j in ) {
if (....) break@loop
}

A7 &[R4 89 break Bk 2| RI4F4L T4 AR 48 € 9 E IR @6 AT B °  continue 4447515
TOJPEINEG T — R %A o

I AL R



Kotlin A 2 # F @€ ~ B3 Hfe st R K KX o FHb Kotlin 89 2 TSR £ o AR ERE149
return AFHRAIMINE HFEE o mEF LG —NREFLAM lambda ZE X PRE o A
— T &A1 2 B 8B 4%

fun foo {
ints.forEach {

if (it == 0) return // nonlocal return from inside lambda directly to the cal
ler of foo()

print(it)
}

BA return RZAXNREMECECHRKE foo FEW o (&> ZAEFHIMRHEER
X AL 1 3K 5 208y lambda A& X o ) R &KATE N lambda k& X FRE > K44
45 mAr B M VATRA] return ©

fun foo {
ints.forEach 1it@ {
if (it == 0) return@lit
print(it)
}
}

M CRALI lambda AEX A PR o BEHFATHEARRAFEE FE o BIFE5H2%
lambda # &3 Bl 4 o

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

AAH P BAA—ANE L H4HNK lambda REX o BEL REEANY return BHKINZE S
FEx B HRE

fun foo {
ints.forEach(fun {

if (value == 0) return // local return to the caller of the anonymous fun, i.
e. the forEach loop

print(value)

1)

L R — AR AR o ARAT B AR R A AR & TR 89 return 0 BP



return@a

BAMIRE @a BE 1" MAARE—MeEIREGEAX (@a 1) ”°
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o RithiMk



R A gk K
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w
Kotlin 1% il X425 class #Z X

class Invoice {

}

REPAREL ~ XX (BILXA AL THERIRF) PORET LRGERB R o £k
Ao RIKAR AT 3 W R—ANERA LK > TUERIIET o

class Empty

9 3% 5K 4L

£ Kotlin F 89— METUA — M EZMEREF— DS MRMWERR - TMERFCEL K
—3y CRERL (FTHORBLE) 5 -

class Person constructor(firstName: String) {

3

ﬁ“%i#@%ﬁﬂﬁfiﬁfffq&ﬁ?ﬁ%qDju‘fiﬁ%/ﬂﬁfﬂk‘ ’ T’TVX%‘*’Z‘Q/I\ constructor 5&9%? °

class Person(firstName: String) {

}

I RIS QA AEAT 84X ED o #4540 89 AL T WAL B VA init F4EFAEA AT &0 wmisit
3 (initializer blocks) ¥ :

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

}

EE o I AT UG PAE A o ST AL RIKRA E A6 B HEmBILE P14
JF o



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

Fxt o FREEARINEIMNERFAEILENE » Kotlin A B 69480k .

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

Hagt—4 IR FEFRAOBETALTEN (var ) XAEH ((val ) ©

Yo A 3 HRH TR R T A A constructor F*ALF AL E Y > FF B I HAS A
EECRAE
class Customer public @Inject constructor(name: String) { ... 3}

FLEN o AT AT AT

ot i 3
RALT B HATEA  constructor B9 RAME REL :

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

}

W REA—ANEMERE > FARMERRTRRIRALINERE > TAEEZIEIAEBL
B89 KM BB E R 0 RALBIF— MR F —MEREN this XAETHT :

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

TR KA B R (2RK) MR T A — R T AR T
R o #@iﬁlﬁﬁéﬁqﬂ'ﬁ% pubhc o 'ﬁa%/ﬁ:z:%g'ﬁ’:éﬁiﬁ"/l\&\\;ﬁiﬁmﬁii ) ,fij\'%‘;g_)m o
A AT BT I8 7 8 A 3 3



class DontCreateMe private constructor () {

3

EE A IVM B de R M R BT 0 SRR B piER A AR —ANE
éﬁiﬁﬁku s E A5 4E R BRIAAE o 3X4E4F Kotlin & % T 1% A % Jackson k& JPA & #

0938 1 T A 38 R F ) 2 R 6y S 69 o

class Customer(val customerName: String = "")

{:.info}
R 22 K 8 5245
BRI E ARG LB RN HARLE H B —AF R &R

val invoice = Invoice()

val customer = Customer("Joe Smith")

2% Kotlin & H new *4EF o

CRBEEL S AREEL ARG X EO LG L LFAHA -

I\

oW

E L

o

7

\\.
ey
W

\:.

o M HfAnnis itk
o KIL

L4 ﬁké""ﬁﬁm’;‘l‘ﬁ’é
o 1t % & B

A2l

Ea*mw
[

S

i
J Kotlin PHTA X#A —AXFAHBE any » B TEAREAE

class Example // M Any FEXZ&K

BlEg R RKAAE



Any A java.lang.Object s L CHRT equals() > hashCode() Fa toString() 7}“&
HAER R o & % m¥ibEHJava L EFER S o

RERA—ANEXGREN > KN ERZIEKGET T !

open class Base(p: Int)

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

WwRBZEA—ANIHERE o EARRBT L (GFELM) A (AEAY) THRRESLEG
HoAn a1t o

W RREH EIMERE > MLAFNRBE R LAIER super RAEFMBILELEAERN > £
HLH—AMEREBIE—FR - EE EZIRFERALT > FRGRMERFCTARRALLA

B R B9 A 3 R4

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

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

X L8y open trizh Java ¥ final MR > BAFEMENZIANRYERK - RINFLT » £
Kotlin ¥ Bf 4 8 X478 % final » xt& T Effective Java$ ¥ 895 17 % : 2 9 RKmikit > i
R » B ARG K o

BEF ik

HMZATIRE] 12 > Kotlin 7 RFW L X o 5 Java & F » Kotlin & % XAFET B 209 i
(RN ATHR) B EBERT :

open class Base {
open fun v {3
fun nv {3}

}

class Derived() : Base() {
override fun v {3}

}

Derived.v() &%k L5471 e b overridefz i - R &5 » AER K LRM - LR IZAAIRE
open % Base.nv() * MFEFRAFTNAFZEL G HKEK » FWhe Ko override ° £ — 4
final £+ (%A M open t#RiE8X) » FFRR T L2 o


http://www.oracle.com/technetwork/java/effectivejava-136174.html

&1 4 override B AR H $%’7~%ﬂ‘ﬁiéﬁ » WFLEW, qulﬁ%%q:'%ln% ° ﬁ"%ﬁ'ﬁ?—"ﬂ:—ﬁ-
REH A final *HEF

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

}

BB

BB ES T AR LR AR ARG ERERT EHF NG BELINL override
7k o ')f‘ﬂ?ﬂ]%‘?ﬁ’ﬂ‘ﬁ%gﬁﬁj‘cﬁ ° 7}5:/]\)’5‘5 H}]é/”%‘ri?”/\tbﬁ%‘%ﬂﬁéﬂb?%éﬁ/é,'fiﬁ‘g-g\_g
getter 7 kb9 BB & o

open class Foo {
open val x: Int get() { ... }

3

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

RAETAHA —A var BHEE—A val B> ZRIM T4 - TZAHFY » BA—A
val BHEARR LEAT —/getter 7k > mBEEEEAN var REETFEFHISEA—A
setter 7 i% o

HEE RTUALEEZMNERLFIER override *AEFAEH BB B —ER 4 o

interface Foo {
val count: Int

}

class Barl(override val count: Int) : Foo

class Bar2 : Foo {
override var count: Int =

R AR I

BARXP R TUET super RAEFRALRBRG G BMIGFSGEHR



open class Foo {
open fun f { println ") 3
open val x: Int get() =

class Bar : Foo() {
override fun f {
super.f()
println("Bar.f()")

override val x: Int get() = super.x +

LE—NRFEFFREIERELGABE > TLA L HINFLLREE super REFRFE

IL : super@outer

class Bar : Foo() {
override fun f { /% .. */ 3}
override val x: Int get() =

inner class Baz {
fun g {
super@Bar.f() // ¥ Foo & ()
println(super@Bar.x) // 1) Foo %L x #) getter

B &AM

F£ Kotlin # » I ARG FTRAMALE : w R — AR EEAR LB RAAE KR 695 A5
o CAABREZINRRFRH|ELATHER (LFASRRRGELEF—) o ATEATRA
JNARAAE KA G ARG T3, » RAVE I R1E5 PRBEB LR EE super * %= super<Base>



open class A {

open fun f { print }
fun a { print }
}
interface B {
fun f() { print } /7 ¥a R 5 RKiksh A& “open” #)
fun b { print }

3

class C() : A(), B {
/] REREREE F():
override fun f() {
super<A>.f() // BA A.f()
super<B>.f() // I B.T()

FlEt4EK A Fo B AFA > FH a() 7 b() WEAFRAMAA ¢ AHRTHESZLH—H
FEI oo 2% Ff() B ¢ BARTANEIRN  FIARMNLMAE ¢ FRE f() FEARBEMNA
T 2B Sk T PR L o

LR S

RAn Loy LR T TABE AN abstract © WMERRLERELPTUATIRA LI o FEIEZEHFN
A BMNFAFREEZR open WFE—DIHELERE HEK B X R F dy o

RAVT AR — A3 R 0B & — - FR 40 R 89 - 20% B

open class Base {
open fun f {3

}

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

P 4 2t %
5 Java X CH# AR » £ Kotlin PERERAHIF R ERSZEHEAT > €M ENEH R
%3 o

WRREZLE—ATAEERN ARG EBIRAR ~A2FEZGFIRXAFOHE (Flde > T]
Zik) P MRTARECERIZEN L P Y FH—] o



PR WwRAERGERNERT —AMEASZ o RLT UL AR AL Java/CH FRA# 4
kAR 6Bk R AR L R 0 RAEA REAEA R -



By AR B

+=
7 A B
Kotlin) RTAH Bt o BHTUR X4EF var PPAAT T » SNEA R X428 F val ©

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

ZAE R — B s AZRLARNACET > shtg Java P FHK

fun copyAddress : Address {
val result = Address() // Kotlin ¥ &% “new” <45
result.name = address.name // A59JH 5 7 &
result.street = address.street

return result

Getters 5 Setters
PO — B R 7R R

var <propertyName>[: <PropertyType>] [= <property_initializer>]
[<getter>]
[<setter>]

A £ (initializer) -~ getter f= setter A A Tty o BEE AR TUNMBLE  (HH M
A getter RE A » 4o T XA ) FARBTH K > LT G % o

18] 4 -

var allByDefault: Int? // #i% : T2 L XL E » RS KIN getter F» setter

var initialized = 1 // £%# Int -~ %Ki\ getter #= setter



—NRIEREIEE AT R BEAE A RTERGRE 11 REREGRA val A4
KA var 2~ RiEBHE I AF setter

val simple: Int? // %£7% Int -~ ZKik getter ~ &/ £4#3E HE b kit
val inferredType = 1 // £% Int -~ 31k getter

EMNTARE AT LAHFE » FFRRLARE > MFAEBMLE AN - LEF—MA T L

’}%’
getter 894 F:

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

—/~ B & SLH setter 8945 -F

var stringRepresentation: String
get() = this.toString()
set(value) {
setDataFromString(value) // 47545 & F AL 25 Ak 2 1

R > setter 549 L A% value * 1ERA W RRERBRTALHE—ARE G LR o

B Kotlin 1.1 #2 » 4= & T XN getter BT & B M LA » W T Rl ws g

val isEmpty get() = this.size == // BA XA Boolean

R ERRAT—NGRE R TRERELEZM B2 REZRATHRNGER  RTUAE
LF R BT L E E A

var setterVisibility: String = "abc"
private set // st setter &A% &9 HA KK EN

var setterWithAnnotation: Any? =
@Inject set // M Inject Zf#sk setter

e T

Kotlin F X ReeA 7 - K » 540 A 2 L5 FI BB » ABAH —AF%E FH (backing
field) Aot ZLFg o 4tk Kotlin RE—NMAFHHREFHE > e TRAIEA field WFIRFF
] o



var counter = 0 // XA BAEEE AR KRG TR
set(value) {
if (value >= 0)
field = value

field AFIRAF AL £ B i5 R B A o

o REBEEY—ANGEERARNEL  AA AT LT FEBRYE field 5IARETH ¥4
AGRBEE R— ARG T

Blde > TE@OERLT » REHARETHK :

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

G Bt

WwRFOFERTIFSZIE BN REFR 7 E » AL TUME 36 &M (backing
property)

private var _table: Map<String, Int>? =
public val table: Map<String, Int>

get() {
if (_table == ) {
_table = HashMap() // R Z 30
}

return _table ?: throw AssertionError("Set to null by another thread")

M& ik RERS Java 43 FE 7 X HARLIRI getter 7 setter 7 FIAA Btk 2348
16 > FTATR &3 A H R R A4 o

miFYE 2
C gl b Bt =T VAAE B const 154 AFAR1E A miEF £ o JREBEBEFEFHAATER:

o LT TMEREA object BI—K A
e Jl string RRAEERA fainds1L
o AH A E L getter

X BT R AR



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

@Deprecated(SUBSYSTEM_DEPRECATED) fun foo() { ... 3

%Eﬁbwﬁéﬂbéiigjgﬁ%

—fH > BMERAAFEERBLMAEMERZ T I o Af o XEFRHTRE - flde @ Bk
AR ARMIEN ke At o XA E UM R setup kT AL o IAERT o R TR
LM ERBARBE—ADFEMEE o ERDABERKFI N ZELETHE L ERLE -

ARBZAIFI » ARTVAR 1ateinit 54472 % B

public class MyTest {
lateinit var subject: TestSubject

@SetUp fun setup {
subject = TestSubject()
}

@Test fun test {
subject.method() // A4EAE5]

}

GG A RRER TAEEKFHEE (FEEIMNERIRRFTENAY var B FHR L %ZEME
A B TS getter X setter i) 0 @ A Kotlin 1.2 A2 » A TME BRI T E o %EEXK
TELMAFERAY > FATARARELA -

FE NI AT IS Pl — /> lateinit B AP E —NFTFF 0 ZFF AR IR %R P A
CERA MBI FESE o
#& M — ™ lateinit var £ & Lw4it (8 1.2 #&)

F M —A lateinit var =& L@ wmieied o F £ 2 E M5 E4E A isInitialized

if (foo::bar.isInitialized) {
println(foo.bar)
}

Sl M AR TR K R P A B TR > P E A TR — AR A TR P - EERF
KAAL T AR B U89 TRE 69 B bt o
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RE WO —RBMRAR LHNFREFEF R (LAATRIGEAN) o F—7@m  EHAE
L getter = setter T A EIL B M GIEATITA o T RZ N > BlidofT TAER —2F RLEGHE
Ao — B F ¢ ML ~ BN BRAT R ~ 15 R AE R ~ 5 R R A s i B FF o
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Kotlin 894 9 5 Java 8 £/l » RESWMEHZ ENFYN » LS FEI - GMFREARANE » &
O EFERGRE o ©T AR B AL LR B B A A G RARMBE G B B E

o

1% Bl 2425 interface kT XD

interface MyInterface {

fun
fun {
}

}

E I

—ANERAMZTRER—ARE Mo -

class : MyInterface {
override fun {
}

}

e ey Bt

RTAEB TP ELEN - AHEOPEFRAGBEE2EMEN > Z2RBFRBHEA - £
HoP e ER A R G F B (backing field) » BstdE o B35 F S R AE5 A ©
1 0



interface MyInterface {
val prop: Int // %8

val propertyWithImplementation: String

get() = "foo"
fun foo {
print(prop)

class Child : MyInterface {
override val prop: Int =

7~ ¥ L so
R &R
SISO TRABIR —F RS KREANALILGFA o fhe

interface A {

fun foo { print }
fun bar

}

interface B {
fun foo { print }
fun bar { print }

class C : A {
override fun bar { print }

class D : A, B {
override fun foo {
super<A>.foo()
super<B>.foo()

override fun bar {
super<B>.bar()

LBl T Afe BAVE LT 7 ik foo() #= bar() © MEANEILT foo(), 2ARKH B EAT
bar() (bar() &£ A F R A Az A MG » RARA 7T EREKIAAME) - AA CA—AEAT
ABgBARE > BTALAREE bar() FFEAENMEF % o



K> e REAVNAF BRED» KN EFZEZNERNAS ANBEOYRGITAH 7% » 38D
K Ao T LA o 3 — I BRI TR A5 (bar() 67 ks A F RS A%
(foo()) &9 7 ik o



=T PSR A

E~xdg s Fo- #’Qi%xiﬁ%i . 7}‘;‘2% ~ Bt Age g8 setter AR T AK T WMEASRAF o (getter
EXGBMAHEARGT LM - ) & Kotlin A X @A WS ¢ private
protected ™ internal %" public ° 4o RZA % NA8 EHAF 6915 » BKINT LML

public °

T @A ARIE AR 6 R R R ARAE o

2
B B R S RO TUAATREE W BPEMEAE LA

// XH% . example.kt
package foo

fun baz {}
class Bar {}

S RAR T FE RAEAT 7T HEAS AR A » BINA public » EREWRA R B A AT L
WwRAREAA private * ERESEFACH AT

4o RAREAA internal * BREAMEEEARMATR

® protected FIEFTEEH

AR RERNF—CFPTRLHMEFA  HERLF A # ko

18] 42

// XH% : example.kt
package foo

private fun foo() {3} // # example.kt AT L

public var bar: Int =5 // %EMMAT L
private set // setter R/ example.kt AT
internal val baz = // AARAEEZRA TR

KA



HFRANEHORR :

® private BRAREZNEANR (AL ARRT) TR

o private —#F + EFTEFTR -

AE LB X IE) AR A EMTE P mAR T LE internal AR
A8 LB K B A EGAEATE P SHAR T WA public AR A

® protected

® internal

® public
Z% *TJavaf P @ Kotlin 938 £ R 4817 1Bl A 38 £ &) private & i o

o RIRE E—/ protected R AFELEZA LRI EHLT LM » ZRAES L protected T
ﬂ)lri o

) F:

open class Outer {
private val a =
protected open val b =
internal val c =
val d = // Bk public

protected class Nested {
public val e: Int =

class Subclass : Outer() {
// a ATL
// b~c~d T
// Nested 4= e T

override val b = // “b" A protected

class Unrelated(o: Outer) {
// o0.a~0.b AT
// o.c ## o.d TR (AAFAEEHR)
// Outer.Nested T > Nested::e AR

}
P ARCROSE g

R ARG I ERFAT I > AT ER (REREFEF—ALX

constructor 95(4}%?‘ )

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



REGHME R AT o KIKNFLT » TAHEREM A public » BEIREFTET LY
W ERT R (BF —A internal £ E RKFZ RGN FAER AT ).
SEE

BAEE ~ SEc KT AA T LA A -

S

T’Tﬁufif‘%% ﬁ‘ internal %‘"*7575}5&Q 5'1 RE*E Igl?f;aéikli] TR o Sﬁ—,a:ﬁr‘\i’@i}é ’ "/1\7]‘3';#%?%%15?
J&—Ae b — & Kotlin U :

e —/lIntelliJ IDEA 3k 3

e —/~Maven L B ;

o —/ Gradle % % ;

o —&k <kotlinc> Ant 1£ % AT T 4% 89 — £ U A o



¥R

Kotlin Bl C# #» Gosu £/ » #69%y B— MR FHH B F R RZERAE AIGEHFZXAH
AT R AR, o AT MM P& 69455k 7 AT o Kotlin X4 & Rk F= b & B
:]‘i o

I RF e

FPRH—ATRERE  RATEERA —A FRF 2N LAY RO X R REAGATE - ThE
RAG ) MutableList<Int> #SAr—A swap HIK

fun MutablelList<Int>.swap {
val tmp = this[index1] // “this”*fm1%7] %
this[index1] = this[index2]
this[index2]

tmp

TAS this *REFAETREIBARNRBERE L (BE R FTa0tL) AL
KA1 2H1EFE mutableList<int> AR ZHET :

val 1 = mutableListOf(1, 2, 3)
1l.swap(0, 2) // “swap()” A& this”#2|“1" 844

B R XA REFTIEFT MmutableList<T> #AAEH » ZATT AZibE

fun <T> MutableList<T>.swap {
val tmp = this[index1] // “this”*fm1%7] %
this[index1] = this[index2]
this[index2] = tmp

ATEEKEERREXPERZE » BENBERBZLAFAZE LS o LNz B0

¥ R A A BT 0

YRGB 5 AT gk o BT L—AY R » RAZHE - PR
R ARARATRELZERGTER & RK X EEA XA R -



EMBREGEZY RRBAFES K > BT R RARBE T X6 7% o ZERER
Ry FRFoed RERAMA T EGREXGREURRTH » mALdRERBITHRELER

R o e

open class C

class D: C()

fun C.foo = Ugh
fun D.foo = "d"
fun printFoo {

println(c.foo())
3

printFoo(D())

B F 24l e AARANT ERZRBRATSE ¢ 9FAEA > RERE ¢

o R—ANEE LA — AR BEA =AY R d o MR R AR F A 48 R 6 3l £

Fl 695 F AR E A 46 T 69 5k o XA OLE R BOR R B o Blde -

class C {

fun foo { println }
}
fun C.foo { println }

wREAAR ¢ A ¢ 8 c.foo() ’ T & “member’ > @ 1 L extension” °

SR T EAREIRRAMLFELRZL AT JFAL L LT

class C {
fun foo { println }
}
fun C.foo { println }

WA c().foo(1) 5% "extension" o

T = B

A~ Ar



EBTUATENHERE LIV R o KRG ETUES LTS LRAR » B{E 4N
null » 5 BT AE ZHEAR AR this == null ° KX AEIEAR A2 Z A AN null #8+4% 8 8 Kotlin
F 69toString() : MK A LY R R EA AR o

fun Any?.toString(): String {
if (this == ) return "null"

// ERMZG > “this”" 2 AshsEHAFEEA > FTAT @ toString()

AT A Any EE9 R R FEk

return toString()

T BN
Fo B XML 0 Kotlin X459 B g

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

EE WM TV REAEEGERAIEARFY » Aty RBM R FE FHALNY - T3k
AT 2V B TR kAL S o 189474 R Ak o & N4RBE 49 getters/setters T sL ©

18] 4 -

val Foo.bar = 1 // 4% : ¥ REBEHTRA WL E

XD -0
o R —ANAEENH—AMEAESE o ARET AR AN R T LY BRI B

class MyClass {
companion object { } // ###4 "Companion"

}

fun MyClass.Companion.foo {
/7

}

AR A2 A Ll AR R 0 RF R RS AN IR T LA

MyClass.foo()



I RS

REFEBEERNEMELNY K FlAELEE

package foo.bar

fun Baz.goo {

FR AR L QI —AY e BNEFEZLAR T FA

package com.example.usage

import foo.bar.goo // S APTH %A "goo” 894 fk

import foo.bar.*

fun usage
baz.goo()
}

FE 255 E N JEON

oo

/] RAE
// "“foo.bar” $A—v

R B AR B

LE—ARAFRTAAF—AELFRY o EZBROT A > F 54 XEHCE

-

(S

i

834 SRR T AR H R R A5 ] » 7 R YART 00 K 6 S A0 A RABIC > R ik

PR FT A 0 Bl R R SEBIAR A ¥ RO -

class D {
fun bar {

}

class C {
fun baz {

fun D.foo
bar ()
baz()
}

fun caller
d.foo()

{

//
//

B K D.bar
AR C.baz

{

-V Ed ST



TR RBMA T BEKE QR R L T ROFIL o ¥ RBME R A - 5] A0 REKE
By A RART AR R TRT 6 this 187k o

class C {
fun D.foo() {
toString() // AR D.toString()
this@C.toString() // #Ji C.toString()

BFRARRGYT BRTABERAA open HETFEFTES - TFRAZILRFLN ;AT HRE
WA R R EIG 2 T RBRFRBEZHE -

open class D {

}

class D1 : D() {
3

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

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

fun caller(d: D) {
d.foo() // BARY R &k

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

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

}
}
C().caller(D()) // ¥ "D.foo in C"
Ci().caller(D()) // %% "D.foo in C1" — 4 K iFNHE DR
C().caller(D1()) // %% "D.foo in C" — ¥ Bl # A fR47

kil



fEJava®F o KA1 KRG L A “*Utils” : Fileutils ~ StringUtils & » HF %)
java.util.collections L& T Fl—#bar % 77 X o X T iX & Utils-£ 89 R b9 o £ XA 5
ARAEHE

Collections.swap(list, Collections.binarySearch(list, Collections.max(otherList)), Col
lections.max(1list));

R L EARFTFFR » AT HEF AL B ZHAR

s

swap(list, binarySearch(list, max(otherList)), max(list));

RAETIFF—5 > BT RMNAZXAINIDE BRYGAHNDAEPIFR B o o FREZXHERE
7

list.swap(list.binarySearch(otherList.max()), list.max());

ERABNFAZE List RAFINZLPTA TR H % > e ? ZHEY B 2 H B &0 -



I R

EMNZFHE—LARGEIFEOR o FREEF > —BARMERPELELINLIEIMRE S TR
89 o & Kotlin ¥ » X ™4k #&IEX H4512H4 data

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

RiE R A HNEMERIY FAGITA BREGEAT AR

equals() / hashCode() I ;
® toString() 7}%5\47% "User (name=John, age=42)"
e componentN() H3k & FE IRt TATA B
copy() 5 3% (%TX) °

AT ARRA R R ) — A ELITH o FELLRAHRATER

IMBRBREFELETA NS
IR TA SEEARIEA val K var
BB EFREEIE ~ T2~ B RH AR
(EA1AZAT) HEEAREAHED o

BIP o ek AR ARG K TR R 4R R 69 X AL

o R IEFIERKPAEIXELA equals() ™ hashCode() A toString() v R E R F
KRAELRFA final FW o> MAT A REERE > falE ARNA RE

o LwRMEMELA open # componentN() HFLHHRBEEFEMEA » R2ALAHKELXAE
RARLEHE s HBEBRGTN - wRBEAY X EJF I TEL FEERH L final
mEREERE  BLALRE

o M—MEE copy(..) SHFEEL LA LAIRAE—ANHIELE Kotlin 1.2 FEFHA »
H 2/ Kotlin 1.3 P2 o

o T AFA componentN() AR copy() HEIREED X FEH o

B 114 FIERXTUY RLMR (Tl iE AR EIE) o

AIVM P > wRAERGEEEEH —NLAGHWIERI > WA 6 B ELRIE T K IAL -
(B WA E R ) o

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

B2



ERGZHERLT » BNEFZEH A EZELTEH—LBE  FERFIRIFRT o copy()
BFGEEA A AR o AT EXH) user X HFEALEMT @EM :

fun copy = User
RIERATTAE -
val jack = User(name = "Jack", age = 1)

val olderJack = jack.copy(age = 2)

I K Fa fRA B B
A 3 K & R B9 Component 23k 4% CAT T A2 AR A = B AR A

val jane = User('"Jane", )
val (name, age) = jane
println("$name, $age years of age") // #%# "Jane, 35 years of age"

iRERIE R

ﬁiﬁﬁ@fiﬁf‘? Pair A7 Triple °R%E?E%’%;}{J'F/"Ll’\/giiﬁi%i’%%‘&{’“ij%’ AAE
MBI B HREA F L% ARAE AR E BTk o



BHEMAATEROLBAREN 15— MUAARET G R « BRI LR
B o AL RATRAR R YR MR RN RS IR > B HEAMEN B
RELE—NFEH > REHEY—ATRTARTAEREN S A 54 -

_ﬁ_)% Eﬂ“ﬁ\%%fj% ’ %%‘E%Zﬁ@l{gﬁﬂ sealed ﬁ%/iﬁi/f—'j— o %?&,’E;;Tj&&q‘yxﬁ%j& . ’f?-i%
IR FEALRESERLOFAMRGIHTEA - (£ Kotlin 1.1 X577 » %ALR £ Ao =
¥ TRLAGEAEBIHEFEAGAIR) o

sealed class Expr

data class Const(val number: Double) : Expr()

data class Sum(val el: Expr, val e2: Expr) : Expr()
object NotANumber : Expr()

(EXLFHEA T Kotlin 1.1 89— AN a3 hk : BB RY ROERH LEN G LML T
AEPE o )
—ANBHEZAF WL > CTRAEEBILFTAHEMEL ( abstract ) A7 °
B R T AAH IE- private MR (MW JRLKIAY private ) ©
HER T EEHETEROELE (RHEERE) TOURAEMTZE > MAF LR —ATFF o
1% R BT K09 XA R A TAEA when Ak X BAE > W RBBBIEEGRETHAFIL
KA ERA BB BRI —A else T4T o R ZRAHSHA when 1EAZRZERXN (1A
BR) MmAAEA BB AR o
fun eval : Double = when {
is Const -> expr.number
is Sum -> eval(expr.el) + eval(expr.e2)

NotANumber -> Double.NaN
/] FHRER “else’ Fa o AAXKMNCERET A GHER



iz A
5 Java X4 > Kotlin 89 K477 4K X8 43k :

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

—R RV BRI XA LGB BN FRROEXA L

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

12 % 4o R KA A RT ARk > Bl UM B AR R FNELERZ » AFARER A
o

val box = Box(1) // 1 BA XA Int > AA%FZEFE RN E Box<Int>

] IR
iy
% W, Java Generics FAQ) < @ Kotlin

Java £ A4 b R F 92— =21 A (
B4t A % (declaration-site variance) 5 £ A #& %

BRA o AR CHAMNEIGEF
(type projections) -

B
=)

(%

3

b

=

B IERATEE A 2 Java F AR LAV ALEG I BLAT o £ Effective Java 88 T % 19 A
528% : AR A RA BB KRR API R EM © Bk Java POZARZLRAE T » X &
"71"‘75‘ List<String> 94‘2:2% List<Object> B F LA o 7‘@4‘]’23‘37%? 4R List R R T
b9 0 ERLA L Java B9 K BAFEIE 0 RAW TRE 2RI RFRE FHREATFF

// Java
List<String> strs = new ArraylList<String>();

List<Object> objs = strs; // | | | BplsRle ey H A6y /R Mt e X E o Java 2abid# |

objs.add(1); // &ZHAe—EHAN—AFH B £
String s = strs.get(0); // ! ! | ClassCastException : & Z¥& ¥ A FH ¢

Hsk > Java 2L ZE QG FHURIEET L4 o (2R FELH —LFh o Hlde s FE
Collection # T P& addAll() F ik BA XMW ELEGAMTZ? AL » RITEEAH


http://www.angelikalanger.com/GenericsFAQ/JavaGenericsFAQ.html
http://www.oracle.com/technetwork/java/effectivejava-136174.html

// Java
interface Collection<E> ... {
void addAll 7

2fE » RINB R EFMBUATHEGER (ZRAZLEZE)

// Java
void copyAll {
to.addAll(from); // | | | 5T @ELEALY addAll I FreshmiE
// Collection<String> =& Collection<Object> #yF X%
}

(£ Java P » ENRAEMFH T XAV » % WLEffective Java » $25% : 2| &4k T %
48 )

LA L addall() B FEFREL LA TEAE ¢

// Java
interface Collection<E> ... {
void addAll ;
}
WEAAEBSEK 2 extends E ATWFTFHBEL £ A £ 0 —RFEUHZHES > BA
RAE e BY o REKAEENTALLRMLT (RESFHAERE HTRYLH) HR

ETETRBEEAN AAZIN Tl 232 /6 MRFE £ 9FER o Rk » %RA
T VAL Collection<String> & 7~ A Collection<? extends Object> #J-F XA o FHmEZX »
extends ¥ (L) #yid B fF XAEF R LM T4 (covariant) -

WA ZAZAETRS TG XEME R L wRABRNESFTRICAE » AL 24
string M %4 > FHMEFIEI object WEIFAM o RiZk » R REHESF &N R
B o LT LA object H&FH &L P AN string : £ Java A List<? super String> &
List<Object> Bg— AL o

JG %A% T M (contravariance) * FHxtT List <? super string> R R AR L
String 154 5 %89 7 % (Bl » ARTAEA  add(String) H#H set(int, String) ) * % A
KA HERE List<t> T 1 0 RIFRFGHIFE—A string MA—A object ©

Joshua Bloch #RAR 4R R A M P B ey 2t £ 4 4 = & » AR REB AT Z A H R
F oo M AT RERRRIL ) AEATAFEREREOMASL LE R ARS LA F
/T AT R :

PECS R %& % * #-Extens » ¥ % # -Super (Producer-Extends, Consumer-Super) °


http://www.oracle.com/technetwork/java/effectivejava-136174.html

EE W RRAER —ANEFE SR 0w List<? extends Foo> * £ F BT AHFRE N

add() K set() ° ERHFTLEREZMEAEART L @ Flde > BRAMFAFERER

clear() MI| R FRILATARE » BA clear() BALFIEMM ALK o BB (LKA
AE) RIEWE—FFEREVRE - AT ERZAEF —HF o

7 4 B

B —ANZAIED source<T> * RO P IRB LA 1 A5G T *R RAFER

w o EAE

interface <T> {
T ;

}

ARL » £ source <object> KA T EF B source <string> 489 5] Bl LA 2 A
BRI A kT AR o 258 Java i e ik — & o FF BAB AR AR AR RAE

void {
Source<Object> objects = strs;

A THEZ— & KA1 E At Z LAY source<? extends Object> * XA E T & 3L

by o A RN TR — 2Rt F ERRAMAAR 875 % > ATAE G &0y XA A RA

KN E o A2 RF B I R He il o

£ Kotlin F » A—#M 7 k@RS ABEIMFENL - IR FEALE T : N TULRE source
B RBSR 1 RARERIN source<t> A FEE (A7) o FINTHHE R o Ak KA
4t out 54H A ¢

abstract class <out T> {
abstract fun T

}

fun {

val objects: Source<Any> = strs

—fE RN E—AK ¢ EELEE 1T HEAH out B CHARBILE ¢ R R
B4 E » {2 E R A c<Base> | AZAHAEH c<perived> #JAB K o



HmzZ s MllitE ¢ #EKE 1 LAEBTH > RE W 1 T— A TR L% - R
TAIRA ¢ & T WAEFH AR ZL 1 R E o

outis AR AN T /M A A G TEA x?}.f‘#&f" BRALARAE s ITUAERM A ARAE T - XH
Java a9 AR TA R » L XA AREEFEFLEAEHT o

A% T out Kotlin LAAT —AMRTEHE tine BRA—DMEBLLET ¢« ATUBHF
W R AR A F oo 35 T R — NRAFEIB]F L comparable

abstract class Comparable<in T> {

abstract fun compareTo : Int

}

fun demo {
X.compareTo( ) // 1.0 A KA Double’ €& Number #FEA
// Ak RATT A x ML A Comparable <Double> # %%
val y: Comparable<Double> = x // OK!

}

14815 in #2 out AR B BEY (AHENTEE CHFAAEARKIHET) » AL
WmIRE| B IRF R AL EF R FALTAKLKXE A L 56847 ¢

#7215 (The Existential) 44 : % & in, £ % out! :-)

27
I 7

f 40

»x

/

I 2
. j‘(ﬂ%ﬁl?j

>4

KRBAEET FRAA out % 51X » H BLALE £ AT XL M - (2T AL EEIFLE
FRERA A REE 1 | —MRAFEGH]F & Array :

class Array<T>(val size: Int) {
fun get T { /7 */ }
fun set {77/7% .. */ 3}

BRE T ERFREADROLTARLE TN » LERT LRGN o F/ T K

fun copy {
assert(from.size == to.size)
for (i in from.indices)
to[i] = from[i]


https://zh.wikipedia.org/wiki/%E5%AD%98%E5%9C%A8%E4%B8%BB%E4%B9%89

BAREL B R N—DRAR BB — AN o kRN ERXEFRFLAE

val ints: Array<Int> = arrayOof(1, 2, 3)
val any = Array<Any>(3) { "" }
copy(ints, any)

HERANBEI R HEREKGNRL ¢ Array <1> £ 7 EATRAETE > B aArray <Int> 2
Array <Any> AFEF—NEFEM o AH2? BREER > BA copy TRaMIRF » duzt T
B B g T AR EKE — 4 String 2] from * FHWREMNEFREEAE—A 0t 8%k
— BB R B % 2P — A classcastException 7 °©

ML > BAVE—FAARE L copy() TWAEMIAE o ZAVAEIEEE R from » KA1
VA .

fun {

REZAGFFRARBES © BRIV from TAAE— MDA » RA—DNZRAE (%
) %2 RATATARAR BRI LB A LB LR 1 5% b XERE RN R LR
get() ° XK ARMGEARLA TR X » FELAET Java 8 Array<? extends
object> ~ 24 A & @ £ &ag 5 K o

AR VAL R in &% — A2 A

fun {

Array<in String> t & T Java 89 Array<? super String> ° AR » AR VAR — A
CharSequence ZX#LX— object 4% fill() Rk -

LR L

AEARER R EBEAR— P ENAFZAL 2T XA E - BEHELEH X E
RN ZHERG IR » RRBRBGEHEN LR ZOIH TR T EH -

Kotlin # sbR 8t T P78 89 2 % %15 7%

o #T Foo<out > 0 A T A-ARAESR TUpper M ERAS > Foo <> FH
T Foo <out Tupper> ° RFERA L T Aol o RTALEHI Foo <> R
Tupper HJ4E °

o T Foo<inT> *HF 1T AN ETEHLEL > Foo <> FMT Foo <in



Nothing> ° RE%RA Y 1 AFb > AT ZT AR A HF NE AN Foo <*> ©
o st Foo<t> " AP 1T A—AELAFLERFR TUpper )RR TE EAAL > Foo<r> T
BALE T Foo<out Tupper> M3t T BAEE 54T Foo<in Nothing> °

R ZAEBARE Z AR A > MEMEBLALETIXERIL o Hlde o o LA 5 0
A interface Function <in T, out U> * HATT XA Z AT EHXZ :

® Function<*, String> A& Function<in Nothing, String>
® Function<Int, *> A& 7F Function<Int, out Any?> 3

® Function<*, *> & Function<in Nothing, out Any?> °

EE ERHIETR Java IRB A » e Rk o

2

TARETAH XHLL o [T AR o XA SRR JFEHRZA

fun <T> » List<T> {
}

fun <T> T. : String {

}

ZRRZH R AL REL G/ ER LRI T

val 1 = singletonList<Int>(1)

ERARSE-3

AR MR XL TA TREM FETrAd 2L RIRA

>

R
RELGA R XA L Java ) extends *4EFat by R ¢

fun <T : Comparable<T>> {

BEXEHREERAZER  AH comparable<ts> #JFERMTUAHKNK 1 o flde :



sort(listof(1, 2, 3)) // OKeInt & Comparable<Int> #F %A
sort(listOf(HashMap<Int, String>())) // %4 : HashMap<Int, String> 7+ Comparable<HashM
ap<Int, String>> #-F XA

BB LR (wREAFY) & any? o ERETFRAEBEL—ANLER - WwRA-XH L%

FELZALR  RNFR—E5R69 where-T 4] :

fun <T> cloneWhenGreater(list: List<T>, threshold: T): List<T>
where T : Comparable<T>,
T : Cloneable {
return list.filter { it > threshold }.map { it.clone() }



EEREANL
KT UK ELLMEF

class Outer {
private val bar: Int =
class Nested {
fun foo =2

b
b

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

A8 %

KT VAARIEA  inner VMTFEGS 5 IR KRR B o AR L FA — A sh3p £ 8G 2f £89 7]
H

class Outer {
private val bar: Int =
inner class Inner {
fun foo = bar

3
b

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

BT 8 this A XATBRAREFE this B9HB U Z* o

B4 4 %

R A R A AR E L MR R EH



window.addMouselListener(object: MouseAdapter() {

override fun mouseClicked {
/]

}

override fun mouseEntered {
/]

}

1)

do RA G R BHA Java T (P RA R G H Java ) BT o ART ARk
o XA AT 48 lambdak ik R &l &2 ¢ .

val listener = ActionListener { println("clicked") }



AR
RO R0 AR R R R IR e AR RO

enum class Direction {
NORTH, SOUTH, WEST, EAST

3

BAMERBHAE—AE o AT ERIZF M o

#1454
B Ay — AR ER AR L0 ) > AT T AR X de it 4y ¢

enum class Color(val rgb: Int) {

RED( ),
GREEN( ),
BLUE( )
}
ElR ‘:
Fop A

HEFFLTAF R CHESL L :

enum class ProtocolState {

WAITING {

override fun signal = TALKING
+
TALKING {

override fun signal = WAITING
}
abstract fun signal(): ProtocolState

BANL G F ik~ AR BEL LG F R o2& wRBHAERET UEMTRRA » 212 A 2> 5K AN
TP AT F LSRR ik Java F—4F o

KEFBRREEAREUIIGHELY (LA Kotlin1.2 FHA) o



AR ERE

AE AL Java T —# o Kotlin P 894 LB 7 FZAHFDEE LK FEEEARAT LR
FRIMETE o REFEYELWwT (BEMFRGLARZ Enunclass )

EnumClass.valueOf(value: String): EnumClass
EnumClass.values(): Array<EnumClass>

o RIG R LG RF ELGETRET EGTRIEE > valueof () 7 EK#E

IllegalArgumentException FH o

B Kotlin 1.1 #2 » T ¥A4& Al enumvalues<T>() #7 enumvalueof<T>() HFIVAZ A 6975 X7 F A
FATOHEE

enum class RGB { RED, GREEN, BLUE }
inline fun <reified T : Enum<T>> printAllValues {

print(enumValues<T>().joinToString { it.name })

3

printAllvalues<RGB>() // #r# RED, GREEN, BLUE

FFAMBEE EARBLA EAFLE AT R AL B8 Btk

val name: String
val ordinal: Int

KAFZEEAT Comparable #o » X F 8 R 5 A CITEKFER T E LR o


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-comparable/index.html

5t § A ik Xfo st § 5 9
HETE » BNEZQNE M ENRMTEBMRAGHORGNE » ARAAZ L XFAHGF

Ko Java AEL AL ARZAAER o Kotlin A xt % & ik XAext £ 75 B 33X AN A AR
#FTT o

xt B & ik R
BhE—ANYARAEN (RFER) RAYELENNE > RIEEXLE .

window.addMouselListener(object : MouseAdapter() {

override fun mouseClicked {
/7.

}

override fun mouseEntered {
/7.

}

1)

o RARAA — My S WSS O BRI o 5 AR TABIRE
56 H0LT RN RIEL

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

3

interface B {....}

val ab: A = object : A(1), B {
override val y =

}
EATER » w REMNA TR AN Z RO FRFRGHRALAE > MAKMNTAR £LRE

fun foo {
val adHoc = object {
var x: Int =
var y: Int =
}

print(adHoc.x + adHoc.y)



ik > B4R T AR A A RARA NP 8 1A o 4o RAGAR N B & 54 S AEH
INET CECEL ER LIy Y EL B VO T SV VTP P PR S 2
FRGAR » o RAREA B PUETRL » AR any o £ B3 G P ol KR 4 £
I -

class C {
// B R AL B XA E L s f EKA
private fun foo = object {
val x: String = "x"
}
// N BRSO AR EREEAE Any
fun publicFoo = object {
val x: String = "x"
}
fun bar {
val x1 = foo().x // B E R

val x2 = publicFoo().x // #&i% @ RAEAATEY 5] A “x"”

i Java ELRHE—H > L ARKXNFPHRETAFERE L5 CHERABHTE -
(’% Java Z:méﬁ;% 0 EZ:{XFE’(T flnal ,‘R% o )

fun countClicks {
var clickCount =
var enterCount =

window.addMouseListener (object : MouseAdapter() {

override fun mouseClicked {
clickCount++
3
override fun mouseEntered {
enterCount++
3
1)
/7

*t %7

Pl pE XA —FRIEFA MR > @ Kotlin (4 Scala 2/5) 12245 A TIFRES .


http://en.wikipedia.org/wiki/Singleton_pattern

object DataProviderManager {
fun registerDataProvider {
/] ..

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

BIRAXNZER - FELEEAL object RMFTER—ANLIMK - RBEETEFA—M > HEF
ARE—ANEREKX > FREF ARG )AL o

F3 Mzt % o HATE AR A LG AREPT ¢

DataProviderManager.registerDataProvider(....)

ket £ TAH AL :

object DefaultListener : MouseAdapter() {

override fun mouseClicked {
/7

}

override fun mouseEntered {
/7

}

EE R FATRRERTAER R (B EERELEJFZA) 2R ENTTAH £ 5] Lo
FFEARFRIREF -

A £
KAt EATAM companion *AEFARIT :

class MyClass {
companion object Factory {
fun create(): MyClass = MyClass

AR RO A R TS RE A X LA REF KRB -

val instance = MyClass.create()



TR AR A s 09 L AR ERAFFILT 4R LA companion :

class MyClass {
companion object {

}
3

val x = MyClass.Companion

HERE o RFASFOR R ARG EBETHHFERR » ABTHAEMNMBAZLES R
By 2B R T fE o Bl e BT A E I D

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

3

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

}

ZR o IVMFE 0 wRAEA @ivmstatic EAF 0 AR AGAE A 2T R AR R A R A B IE 097
AxikteFH o B FmIZ &5 Llava ZHRFE—F o

3t % &3k A Fext £ F B Z )R] 6995 L E S+
st RERNFN L EHAZIRA —ATEGBELET

o xR Ak XA RN IF LB IAT (B Andsit) 89 3

o xR FE LA R — KK G P B It LR ALY

o A F M mIb ARG R M (FBAT) B > 5 Java # A1 R 6945 LA It
B o



it

K&

Fie it N OB A I Y ARG —AMRFGBHRRFT X 0 @ Kotlin T A RAEARARA MR A
T o X perived TAYAK—NIED pase * HFKEITA AN FEERE AN T2t E

interface Base {
fun print

3

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

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

fun main {
val b = BaseImpl(10)
Derived(b).print() // % 10

Derived BIRBEMA|ZFE) py -FaJ&T b ¥ AL perived FTRAINHFM o FHBIFRE
ARIERL b BIPTH Base B ik o

HEEZ BESURITRZEG S X TE : RIFRE AR override FIMAKREINZ T
B)EH, o e REZAT1H perived #Am override fun print() { print("abc") } ° HAEF AW
F“abc”m L4107 °


https://zh.wikipedia.org/wiki/%E5%A7%94%E6%89%98%E6%A8%A1%E5%BC%8F

Zitktx

A—EFE LG BEER » EARMNTRAAREREFEZOEFFHFRNEN > EZ2LREHH K
FARAATR FI—RIFFAAN—ANE R LT o Bldo @35 ¢

/

o EREM (lazy properties) : H4E R & X5 oA
WK BT (observable properties) @ %97 & 20k B A KL BT £ 693 4e
o L NEBMRMGELE RS (map) T ATRERENFELRGTERF o

‘i\

AT HERE (UALHM) HIL > Kotlin 145 £ B

-

class Example {
var p: String by Delegate()
3

Bk L val/var <BH 4> <EA> by <kEX> o £ by BEWARZEXELZ Rl AAER
2t 2 64 get() (7?" set() ) SR EILE N getVvalue() Fa setValue() ke BMEGE

KR EMAEFTO T > 122 FBRE— getvalue() F% (F7 setvalue() *FF
var BM) o f]4e:
class Delegate {
operator fun getValue : String {
return "$thisRef, thank you for delegating '${property.name}' to me!"
}
operator fun setValue {
println("$value has been assigned to '${property.name} in $thisRef.'")
}

B AN EILE] — A pelegate EHI69 p 1HIE » AR pelegate T getvalue() &
o MIRAER—NSEEEE p OF~ ZASERET p BHORE (HlRT
ABLE B 2 ) o f)4e:

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

B4

Example@33al7727, thank you for delegating ‘p’ to me!



R > B EA1L p BMAAE » F AR setvalue() HR¥k o TAANLLEAME » H ALK HB
P 2K T 6918

e.p = "NEW"

LR

NEW has been assigned to ‘p’ in Example@33a17727.

et £ F RAET AL T LKE o

i 0 B Kotlin 1.1 AR T AL R KRB B —NEIEE » FER—F 250 R%
Roo AR AET LKE L)

frERIE
Kotlin #r M2 & A JUAY A MG I RET ) Fik o

# R B Lazy

lazy() A¥HZL—A lambda B E—A Lazy <1> SEHE) KK 0 B LB T AEA FILE
REMWOHZRI: F—KIAR get() 2HATCAEEL lazy() 8 lambda &k X e k4
R BERA get() RALBEIRENLE

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

3

fun {
println(lazyvalue)
println(lazyvalue)

BTk

computed!
Hello
Hello


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/lazy.html

KINEAT » T lazy Bt6g REAF F 489 (synchronized) : %A R £ —M&A Tt
o ALRARRAEINIAFRGME o o R BILEIAO R T R ELF » ZH S NEET
VAR B 34T » AR X4 LazyThreadsafetyMode.PUBLICATION FEA H4ift %% lazy() &L o M
o RARAH A &R R AL EANERAL » AR ZARTT VLA LazyThreadSafetyMode.NONE 7%
X EFRLAEMEARRLEGRIEF A X T4 o

T W5 E M Observable

Delegates.observable() #HXAMNEL : i st 42425 (handler) ° # % &%
Bt AEE 2R R EES (EREEIAT) o BA S BORME B ~ wfife 3
18 :

import kotlin.properties.Delegates

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

}

}

fun {
val user = User()
user.name = "first"
user.name = '"second"

}

BT

<no name> -> first
first -> second

4o RAR BRSNS BIR — MR T R"E » #AEA vetoable() BAX observable() © £ B MEK
KA A XZ AT 2R A ME#E % vetoable BJXL AL o

e B PGk G e AT

—AE AR BELE —ANS (map) A6 EMEME o XEF BILAZAHN JSON &K
AW E"FHGRAF o ERXMHHFLT » RTOMERBRG E6] 8 HIEA R R EARILE
M o


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.properties/-delegates/observable.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.properties/-delegates/vetoable.html

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

A ZABITF o R — AR A

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

))

ZIBELNZ ARG P IRE (AT $E— BN L AR)

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

RLERT var B> wRIw A6 map %A MutableMap 8975 :

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

B E BN (8 114%)
BTGB T FAARIEMN o Hlde » IRTVUME—/ BT EEEmLIL

fun example -> Foo) {
val memoizedFoo by lazy(computeFoo)

if (someCondition && memoizedFoo.isValid()) {
memoizedFoo.doSomething()

memoizedFoo T ERAMAFH—RiFFENTHE o 4w someCondition XK » A LT ERAR
SHE o

B EieE R



REEMNELET Rt 092K

tF—ARZBHE (B val FO) » ZHLMRBE—DNLHA getvalue 89 1%k » & HEFE
VAT S

® thisRef —— b BWA L 2R (T REBM PRy R XA ) R R A&

A CHABREA

® property —— LR AEER KProperty<*> ﬁc}i—ﬁ%’&@ °

BA K LB E 5 B F oy R (REFEA) o

stF—ATEEM (B var ZAM)) » RICLFFIMRE—NELH setvalue IR E » 2%
BFEZAT AL

® thisRef Fl getvalue() 3
® property F] getvalue()
* new value — LA Fe B MR XA S 4 2wy EA o

getvalue() Bk setValue() 3T vAIE 3T R A K A AR B &ﬁififﬁﬁ%éﬁ%@ﬁifih °
SREERIBEIRARRBEGZERFZG S ZEH L BARH o AR ETEA
operator *<4EF RHATARIE o

ZRETUAENGEPE operator 7 i%#] ReadonlyProperty =X ReadwriteProperty 422
— o A% AL Kotlin 474 F 5 96y

interface ReadOnlyProperty<in R, out T> {

operator fun T
}
interface ReadWriteProperty<in R, T> {
operator fun : T
operator fun
}
ERE AL

BEHEANRIBEEGZIGHE » Kotlin /iESA 42 R BHHAZILSLE - Bl T A
M prop * ARIEBR B propsdelegate * MiF ¥ & A9 AKAL A A £ R ILL XA B
M



class C {
var prop: Type by MyDelegate()

}
// R dHE S A R AR
class C {
private val prop$delegate = MyDelegate()
var prop: Type
get() = prop$delegate.getValue(this, this::prop)
set(value: Type) = prop$delegate.setValue(this, this::prop, value)
3

Kotlin 4% B A5 K FRET XT prop WA LEEZL : H—M5%K this 5B L
c B FEHlm this::prop P KProperty KA RA s £ 0 Hat F prop 8 o

HEE 0 BRG] RS 6 R 9] 8938 % this::prop B Kotlin 1.1 A2 4 T A o

R’RiEEZRE (11 4)

Wit & L providebelegate RV » TUAY RAIZE B M LA Rt 209FH o wR by &
M 4% B 69 3¢ £ 9% provideDelegate T LA MR R K FE 0 AR LA LA % RI KON EE M
ESETE

provideDelegate 89— /T 486915 Al 3 % TG 2 BT (M R & getter X setter +)
Bt B —M® o

Bldo > W RBEARE A ERRELAE > TURREKEE .



class ResourceDelegate<T> : ReadOnlyProperty<MyUI, T> {
override fun getValue(thisRef: MyUI, property: KProperty<*>): T { ... }

class ResourcelLoader<T>(id: ResourceID<T>) {
operator fun provideDelegate(
thisRef: MyUI,
prop: KProperty<*>
): ReadOnlyProperty<MyUI, T> {
checkProperty(thisRef, prop.name)
// BRI
return ResourceDelegate()

private fun checkProperty(thisRef: MyUI, name: String) { ... }
class MyUI {

fun <T> bindResource(id: ResourceID<T>): ResourcelLoader<T> { ... }

val image by bindResource(ResourceID.image_id)
val text by bindResource(ResourceID.text_id)

provideDelegate 513;5"1&5] getvalue AF

® thisRef —— A5 BHATAH £ (T EEK
AR LR
® property —— LA AKX kproperty<*> HILABEA o

WY Fe by ) A0 R KA

FEAE wyur EBIHE > A EFEANBMEA providedelegate 7 ik L B AT 5L F 49 I5E o

W REBAZHERELG LRI GHRZHRES » AT SRR G4 > RLA I XA
Bt s ARARFTAR ¢

// #%EBML K@ RER “provideDelegate” 7 At

class MyUI {
val image by bindResource(ResourceID.image_id, "image")
val text by bindResource(ResourceID.text_id, "text")

fun <T> MyUI.bindResource(
id: ResourceID<T>,
propertyName: String
): ReadOnlyProperty<MyUI, T> {
checkProperty(this, propertyName)
// BlEZR



EAERGRAE T » 28R providedelegate 7 & k4L BN propsdelegate B o iz
T EBMEH val prop: Type by MyDelegate() ﬂiﬁiéﬁfﬁﬁgfﬁﬁti@ ( £l provideDelegate 7
ETBAE) AR E KA

class C {
var prop: Type by MyDelegate()

// ZEBAX & S “provideDelegate” 7y At T A Y
// W RiEE A RGRAD
class C {
// AR “provideDelegate” k&l shoy“delegate” &t
private val prop$delegate = MyDelegate().provideDelegate(this, this::prop)
val prop: Type
get() = prop$delegate.getValue(this, this::prop)

15 E® > provideDelegate 7 ik R R R B M AQIE » F R 2T RA getter & setter £ &
8y RAG o



% 4% 5 Lambda & & &,

BT A & 3Aa % 8

e Lambda & i &
o NI HH
o Wi2



> KL =+
£k 4% 7 B
Kotlin F 8 &2 41E A fun R4EFFE A :

fun double : Int {

return * X

£k ] &
CLET UL

val result = double(2)

PR AR B HAR R &R Tk

Sample().foo() // &l % Sample %#IFAM foo

ki
5 3 A4 %A% A Pascal & &% % L » B name: type ° 5% M2 5 R o BALLAA L X
ﬁ
fun powerOf {
}
N =4

BE AT VAR BKINE > S E kA 0 69 54004 B o S HEME Ak s X TURY &
BREF

fun read {

e



BAE A XA G @) = R HaERT L e

BAFELAMME AR5 kRN GRIASRME o« 5B E—FA RIS R 7 EH
YIS A LS TIES TR

open class A {
open fun foo { . }

}

class B : A() {
override fun foo { } /7 TRA BRUAE

R —AKIASHE DMK IAE SR AT > AR 2 %K R el 4E A o 2 5 20 A %
R FCRAL A

i)

fun foo { /% .. */ 3}

foo(baz = 1) // A KA bar = 0

Tid4e REE —A lambda ik XA FNIET IMEL RE R FORR » AV A RTINS
18 :

fun foo -> Unit) { /* .. */ 3}

foo(1) { println("hello") } // MK I{4L baz = 1
foo { println("hello") } // AERAAKINE bar = 0 § baz = 1

T

TR ZFAE A L 8RR AR o TN RRAREGSERAK NS ET Z TS
& o

fun reformat

KATT 2 A BIAACRAR -



reformat(str)

AR B4R R IEBAS AR St o %A A A A REAR

reformat(str, , , , ')

1% R 4 28 A B BAT T VAR A AD B LA T ik

reformat(str,
normalizeCase = ,
upperCaseFirstLetter = 0
divideByCamelHumps = p
wordSeparator = '_'

HF B4 RENTEZITAH G55

reformat(str, wordSeparator = '_"')

LS —MNXFOER R E SR GG L SR PTAALE 5 BRAR BB B — A % 4T »
Blde » £ HFRA F(1, vy =2) BRAHF f(x=1, 2) °
LA AR A E S ARERE T T3 F 53 ( vararg ) AR L XAE

fun { ¥

foo(strings = *arrayof("a", "b", "c"))

HiEE o AR Java A TR R B L S 4GEE 0 B Java T A F R ERRE RS
E AR -

R = Unit 89 & %%

do R — AN R RREMEF A A9 » CHREERZ ynit ° unit £—FFRA —/AMA
unit BERRE «c IMIRFRILI AR :




fun printHello : Unit {
if (name != )
println("Hello ${name}")
else
println("Hi there!")

7

// “return Unit® & “return’ ZT ik

unit BREEAF AL TiRE o L@eg X FFET :

fun printHello {

L RFREEANFK XA o TAERRIE S H L = F 5548 T KAKRRT ¢

fun double :Int = x * 2

LREERMT G RFREWTE > BXF PR X LT L4

fun double =x * 2

T AR R A

BA R 6 F B4 2 B XA RS RA  RIFRAT AL unie o LA LT
AT o Kotlin R BT B A SRR RE) H AR @ KA o B A A6 R B RAGIR T
R B AetgEdRn o AELREEMSTE (AREENTHREFR) ERFLY -

TR =644 (Varargs)
FF A5 (AERLRE—A) TR vararg iR ¢

fun <T> aslList i List<T> {
val result = ArrayList<T>()
for (t in ts) // ts is an Array
result.add(t)
return result

IR TR TS P Vg



val list = aslList(1, 2, 3)

ERFEAIF > XA 1 89 vararg FRGTRFXZMEAN 1 KA PEFIFH s T=H

755":@ Array <out T> °

RAE—ANHRETAAREN vararg o Ju % vararg HERARTNE P mE—NHE o Tlie
Fl % 5 35iB kA LB 8 530 0 RE o wRAEA RFRA > WA e 5 AR
— ™ lambda °

L &AVAA vararg - R EE 0 RATTA—DNEFE—AHAE S > Blde asList(1, 2, 3) ° KA
Yo R EMNCEH AN FAF AL LR TSRS ZIMEAE (spread) #AEH (£
KA @ )

val a = arrayOof(1, 2, 3)
val list = asList(-1, 0, *a, 4)

kT E
BFRT AR P @A T ERA %

o WAL R R HERY S B AL s
o WATAF —MAHEk
o MA1A infix XRAEFARIE o

infix fun Int. : Int {
}

shl

shl(2)

5% B AE R 3%

f£ Kotlin F R T AL XHTME Z B » X &R AMB T E 24— %15 4 Java ~ C# & Scala
A B — AN K RRE — ARk o SR T TE R4 > Kotlin F & 2 AL 7T 24 5 91 £ &y 3p4E
W VEH R RBARY R I



F1eh 4k

Kotlin X # &38 K4k » Bp— AN RZ e 5 K F A B
fun dfs {
fun dfs {

if (!'visited.add(current)) return
for (v in current.neighbors)
dfs(v, visited)

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

B3R BT Ay B AR kg (BRI E) B9 B3R R & » PTle L6 F o visited T AR B30 &

=4

B .

Z .

fun dfs {
val visited = HashSet<Vertex>()
fun dfs {

if (!visited.add(current)) return
for (v in current.neighbors)
dfs(v)

dfs(graph.vertices[0])

R R AL KRR Z AT E LR

class Sample() {
fun foo { print }

AR BB AR TR FIAM

Sample().foo() // &l % Sample %415 foo
ATERFBERRNELIEES LA UK o

\)ﬂ

x&*
PN



RECT AR 2 B 4 T RE MR RIETHE

fun <T> : List<T> {

}

ATEZAXRFLNGE S 8452 o

A B % 2

MR R A L R o

I RF e

T OEEE

5 M % 4= Lambda & & &

&K #fe Lambda &k X2 LB A & 7 ok o

J“\

Bi% a3 ik 3L

Kotlin Z 3 —AbAR 4 2% )2 69 R X BAZRAE o X AW
BEE s MARBRBHGRE o F—ANREA tailrec SMHAIRICHFHENE
FRLMICZFE S GT— ANk m S A THIRG R K

— 38 B TR G 0 5 ik AR 3 )2
CEENERY

tailrec fun : Double

= if (x == Math.cos(x)) x else findFixPoint(Math.cos(x))

R E RZE T 5 2 (fixpoint of cosine) » XA —ANMEFHK - CRAETERIA10
FF4&8 F Math.cos * AR L XA HXET » & 40.7390851332151607 # £ % R &R AE S

T AP E A G RAE ) KA


https://zh.wikipedia.org/wiki/%E5%B0%BE%E8%B0%83%E7%94%A8

private fun findFixPoint(): Double {
var x =
while ( ) {
val y = Math.cos(x)
if (x == y) return x
X =y

/G tailrec 54 A KRGS > RBLMIE L B FRAEA CHATH B — MR - £
H R EH £ S REE » Taei A R )2 > FF AT AL £ try/catch/ffinally 3k & o B & 237
#)a R JVM B3P L o



/

= M k2 Ae lambda & % X

9

9 % 41

= %ii/]‘ru%i)ﬂﬁ?ﬁ%i&k@fﬁﬁﬁu& LA K F ) — MRAFEIH]F & lock() * B
Tt F e — AR g R 0 B AT R FBGERER

o) Eﬂ

PR

fun <T> lock -=>T): T {
lock.lock()

try {
return body()

}
finally {

lock.unlock()
}

L&A1k E@OKAL @ pody PAA HIEA 1 () > T 0 FIAECRZRA—DMTHF S}
HE® 7 RBMEYGRXE o CE try -RARAFEA ~ B 1ock R - LER
8 lock () HRFKAEE

4o R RAVERA 1ock() F¥k > KNThIe B —MRFAELCHEASE (KR R45] )

fun toBeSynchronized = sharedResource.operation

val result = lock(lock, ::toBeSynchronized)

HRR ARG H—Fr H X AAE—A lambda &k A ¢

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

Lambda &% NE T L aH @ iF gt - {2 THLEX—F » 2 RNA—AH LGB :
e lambda & XN & LK KIETIE
o LA (WwhRAMiE) £ > ZAFH (AEEATUER) ;
o HFIR (WwRBLENIE) £ > B@ o
£ Kotlin A —/4M4A% » o R R RE — AN HREZL—NRE o F LR 4#E#E—A lambda &%
AMEA AR AL RTAERIETZINEEE



lock (lock) {
sharedResource.operation()

}

2 R 89 5 — A FE map()

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

% R 7T VA4 TR R
val doubled = ints.map { value -> value * }
HERE > 4R lambda £ ZIAM G E— S L NEAFPHRETTALTEES o

it ¢ EASLAIE AL AR

A—NHERGAZTRE > WwRBRFOERA—AN5% > BREHEATILES (EFR
> ) » HaHmZ it o

ints.map { it * }

X2 2 I LG LINQ- A S 8 R

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

TRIGHATRERANTE (8 1.14)
4o lambda & ik X8 S H AR » A2 T4 TR BIRILS K

map.forEach { _, value -> println("$value!") }

7 lambda £ X X F &4 (8 1.1 42)

J£ lambda & ik X P AR A A A 7 P 6 — R Rk 6 o


http://msdn.microsoft.com/en-us/library/bb308959.aspx

% R R BE 3 AOR BT AR = = I R A A PR o

Lambda & & A 5 E % &4t

—A lambda k& XK E L HFE MR T @A P—ADRFE AR > (F A RE
XAzik o /8T @yl F

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

B max AR RE RGERECEL—DRBMEA R A SL o ZHE A5~
MREX CAFR-ADRE O PRETEME - R[N E > €ME T

fun compare : Boolean = a.length < b.length

B R A

TR A —NREAEA 5L RE o BAVLR A Z5EIE T R ER o Hlde El HE max
E AT

fun <T> max -> Boolean): T? {
var max: T? =
for (it in collection)
if (max == || less(max, it))
max = it
return max

B less BIEAZ (T, T) -> Boolean * FI—MNHEZAANEA 1 895 FFRE— N R AE
R e RB-AFEDTE AN 2% KR true ©

fr@$ A TREF > less FA—NRIUER  BIEAAAS 1 XHGSLKAR o

do EPTE R REEA > R AT AA L 5 E 0 do RARBEAEACHE AN H L & L8975 o

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

-

B FR—ANREEBEGTELE s FRECRREVELELE TP HELE RS

var sum: ((Int, Int) -> Int)? =



Lambda & ik X 1& %

Lambda & i# R 8 845 5B X, 0 BP RN F @i T

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

lambda A X X &AMKETHEE » ZEBEZHVAOLAZEFARERET A HAETRGEA
IRiE o BREBARRAE—A > F5XE o wRIEW H691% lambda B9 EE XA TE ynit 0 AP
2% lambda R T 8 5E — A (R TRAEA) RAXSMAREE

o BRI THAREHNG T » FAAxwT

val sum: (Int, Int) -> Int = { X, ¥ -> X +Vy }

—/~ lambda R & XRAH —AMHRARF L o wR Kotlin TAATTHAHEL » EAFR
MAFERAE— 5500 HFABREARMNEALLHERA it

Al

ints.filter { it > 0 } // ¥ANF®@MEL“(it: Int) -> Boolean” £#A 4y

KAVT VAL R [ 09 92 =148 75 MK lambda & RBRE—ANME o Tl > BB R RERE— MR R
BfE o At s A TERAREZZFNG

ints.filter {
val shouldFilter = it >
shouldFilter

}

ints.filter {
val shouldFilter = it >
return@filter shouldFilter

HEE R —ANAREIEL S —ANREAE A RBE — %54 lambda Ak R AT UERIE S
KPR ZIMEH o AN callSuffix #91E7% o
AR

L @RS lambda A XBEE TG —ANARBLZHE RLOBD RV GRS - £ KRS RIFL
T RAERLENY  c RARGDEA TR MR R Kk c A wRFHETFLL T > Tk
1R B —Higik  BEG&RE o

fun :Int = X +y



BoRRARRFEFR-AFTAIKENA > RTELHREET c LRBRTUREREX (do
ERTR) AR

fun i Int {
return x + y

}

SRR BE T T NG FIREANE » T %A ET LIEBT R A X TLY
7S

ints.filter(fun = item > 0Q)

B2 JZH MR ERNEMAH GET R —HF S TEAREXNRJFIRGE L J30045 8 i
BRE XA > m ARG Z[FRGBEDEB LRI NET (RFCHBEA unit )
HEE  BLRARSRERATESTAFES - ATBRIRGAERIEST IR B BEGERT
lambda & ik & °

Lambdak A RN5EL [N\ F MR A ZELHFAETITH o =R FARZEH return

BEHRBALEN fun FREFEFRHHRIPRE o XE%RE lambda EE NP return FINE
el RERE s MEL RIKZ T return FINESL KB FiRE o

Bl

Lambda &3 X RH B L Rk (ARG N HiiFaxt F 2k X)) Tukip A A& - Bpe shapiE
RABFERAGETE o 5 Java FRIGZTAERA @ FPHEGTE

var sum =

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

}

print(sum)

OB 8 R AT @A

Kotlin 424 T4& A48 & 69 A+t % AR J R FEEG G o 2R FEEYGREIRTF > T
VAR ZAER 2t L ik B AT AR o IEMTY B R A HFRER
BAR N7 FEME S R AR R o AR R E R T — & LA A6 Groovy- G i

ua
J< o
aa

B R R T OB XY Z—DF ARG R ER



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

BRI T EETAZF AR » SRR REE T F L — Tk —H

sum(2)

B JFCOE R AR B R T @A B KA o W RARF AR R EMA 0 R EE
HERA—ANTE FEIERAC BRFELTHM -

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

FHEMA G RBEVGFTEETAERERAE LT A TREEE B F -5 HK
%"%ﬁ%%ﬁ@%ﬁéﬁf@ﬁ v RZIRK o Bldm s KA String.(Int) -> Boolean 5 (String,

Int) -> Boolean &% :

val represents: String.(Int) -> Boolean = { other -> toIntOrNull() == other }
println("123".represents( )) // true

fun testOperation -> Boolean, a: String, b: Int, c: Boolean) =
assert(op(a, b) == c)
testOperation(represents, "100", , ) // OK

G HOMCE R T VUL BT STHEBTE > lambda & &k KT A AAE & 42008 69 R 805 @ a -

class HTML {
fun body { }

}

fun html -> Unit): HTML {
val html = HTML() // @zt %
html.init() /7 BRI A £ %1% lambda
return html

}

html { // WFEWFEE lambda @3kt

body() // WM uGHME L8 —4 5k



A B % 4K

A& R ek —RBATHOARERR : HF—DREAE—AHE > FELLWHR—AH
Qo PPAREE RFARARGFENGRE - AGoR (FTRESERE) FEMRM S5
BATH ] 4K o

2 EHF % HATEL A lambda & X X T AH BRI R4 o T 3l R E ALK AL
RIFEGBIF o B lock() [T UBEEHIERALAIK - XET@GHFI

lock(l) { foo() }

Yaik & BA A BRI RET ZHER—ANRAR o BAaRZ > %iESETAERAT N
pAL I

1.1lock()

try {
foo()

}
finally {
1.unlock()

b

B REATN— AR89 2D 7

ATLRIFEZ2M ENEFRLA inline 5H 4712 lock() R
inline fun <T> > T): T

}

inline 5% oh R A G 24 8 lambda &k X, : BT A X ARG R B 5B H & o

MNEETREF B A R R w3 Td e RENMNEALSE (FELRABFELIRRJEK) » BigLs
ABTRA > REREBIAT 2% S (megamorphic) " AL o

R A B

Yo FAR R (FFAA%) £ —NAB K%M lamda &k X P RH — R A EE > 4RTIAH
noinline M4 fFir1e — 2 R 4%k



inline fun foo -> Unit, noinline notInlined: -> Unit) {

TIAR B 69 lambda &k X R GEE NI J B AR RAEA T RERAG 2 $fEi% > 122
noinline B AVIEAT KA1 E R 697 NItk : BREFEP ~FHECEFF o

FEIZFHR > b R— AR ILA T A RS RO LR LML) KA S ik
BEFA—ANELE s RARBEBGAZRRTRIFESL (W RARHANEZAK > NTUUA

@Suppress("NOTHING_TO_INLINE") EM XA ZEL) o

3k B4R L E

£ Kotlin # » £ TARE RN —AEFH ~ ERTH return RBE-ANAFELEREL H -
X Ek A £ —/ lambda &Rk R, 0 RAVLME T — /M % 0 F B lambda & ik X A& 2
Jhﬂ'f}ﬂi;‘% return °? 7(7 lambda ?ﬁlii\‘;f:,ﬁgﬁi @/?’-\'EQIJ 1;5’4#(35@

fun foo {
ordinaryFunction {
return // #i% @ TAefE “foo' ALARW
}
}

12 %40 £ lambda & ik R AL 289 R ET N BREY » 1% return T AR EE » FTVAE & AR

fun foo {
inlineFunction {
return // OK: % lambda &ik X &M B4

}

LARERE (42T lambda XX F » 2R E a4 Rik) FRAERAIFEDT - KMNIMT £
IR R XG> EABRREGAT &4

fun hasZeros : Boolean {
ints.forEach {
if (it == 0) return // I\ hasZeros &wE
}
return



FHEEZ —SRAFEJIRTRAAELCNO T LT EERA JIZKR - mLZXAF—MHAITET
L lambda & XA $ 0 Plhek 8 B3 ERBEE R - ERZXMAEFALT » % lambda & ik R,

PARAFIEBIRIERIR o A TAHRRXMFER » % lambda X N5 FEEM crossinline
A% F AR e

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

break #2 continue 4t M E%89 lambda &k N P& RTH » (2K R] LIFEAT -

ARy KA 44

AR RAE B35 B —AMEH SR AE S R — A £

fun <T> TreeNode.findParentOfType 0 T? {
var p = parent
while (p != && !clazz.isInstance(p)) {
p = p.parent
}

@Suppress("UNCHECKED_CAST")
return p as T?

REEMN@ LG —BHMALBLEEANAT ELLARTHREAY o ZEZH P 227 A
2 R AARARAE

treeNode.findParentOfType(MyTreeNode: :class.java)

HKMNEEBZGRAZE—ARBLZHE > PRIFAMC

treeNode.findParentOfType<MyTreeNode>()

ARG 2 RBEJRIF AR ER AL TERNTURAIRE



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

return p as T?

FAVEF reified BHEERET LM AR > WAETUL ZRATF AT T » LFHIELE—A
%iﬁéﬁ;&(f‘#‘f‘ ° tb%l%-ﬁii%ﬂ\]ﬂfiﬁ{] 9 Z:'%;’g.}i%.]- ’ i%é@j%/f?f@—ﬁa !is ﬁp as })@E%ﬁﬁgm
T o kIl s RATE T 42 B L @4 8] 89 75 X E A

=

¥ . myTree.findParentOfType<MyTreeNodeType>() °

BREFSZIHLTTRREZRA  AZRAE AT A — AN BARLEG £ L 3L A 2

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

fun main {
println(members0f<StringBuilder>().joinToString("\n"))

EiF R (KRR NI REY) FREABEKRILARK o REF BT ATGER (Hde Ik
BARAL B £ A K E ELT Nothing BB M £ ) RAEAAVE BARLAg £ A2 4 o

A8 RJEE Rt o F AR AL LA o

NEEEME (8 1.1 A)
inline WA TR TAARE FTEGBMGHEE o RITURER LGB FFE @

val foo: Foo
inline get() = Foo()

var bar: Bar

get() = ...
inline set(v) { ... }

PRAT AR R EA B > €8 A7 R BARAR 12 A KR

inline var bar: Bar

get() = ...
set(v) { ... }


https://github.com/JetBrains/kotlin/blob/master/spec-docs/reified-type-parameters.md

AR o N BRS E] B e B A BR R B —AF B o

A APL A B 5% 35 09 TR 4

5 —ANRIKKEE public X protected ™AL private 3 internal & A& —IF 5B »
HAIAA CA—MEEBAH APl o T AL L PR A e o BT e 8 4 R B X
ARG o

BT —RHBERMEAHT EN FRO_BH RGN E—F A —PMAKRIKZRAE
BAE IR A5G R A EHRAF o

AT R GIENE APl T B3 A RESG RS > NA APl A B R EIR A R AR IE
NHEY s B RAVAEA private 5 internal F MAREIRH o

—A internal # PATT VAW @PublishedApi AFiE * X AAFECLNH APl HBE RELPAER o
% —A internal MBEHELARICH @Publishedapi BY » LAEAH JZ—H AL L RHEIK -



ki

#£ Kotlin 1.1 F 442 & £ %t 8 o % LT L {:.note}

— 3 AP| B #h k0t R BT 89484 (Bl % 10~ XH 10 ~CPU X GPU R &£AE4%) »
HAERAAEZAEED TR o WARIRBE T —Fr st S PAERAL A BN ~ & TIEag 31k
AREALTREN 7 % hAEFEAR o

AR B R ANE R BICR P RAL o BT BT AL R FIIFIRE > @RE R
LABMNMBELFTMW c GETIARRA P RBGM AR, EEADR ~ THRXESF S AR
R4 (AEZFRRAMNE ) EEERIT » RSN ARR 4o FUR B IIT—HE £ o

W% e AR S P TR A7 AH T g Kotlin A2 £ A B o a3 RT CH A=
ECMAScript # async / await ~ BT Go #) & F= select WUARIRT C# F= Python % 7
%/ yield o X TRBEILLEMGEFLS DL T TR o

fEL2E vs 142
EAAL s pERTETUAHRBRALEREASL ZBREENRNAFTEI TG LEEZR
Bt AARF AN FEEREFTA s AMMEL Y A2 38— F RGEFHER o

F—F @ BREERILFEERNY c FEEZ LTI #AF OS WiEMERTH - mER
By s BATAEIRKRARE Ed A P RS  EHEGES » RNT AR HRNZAH X
FRIEE Lhu/e B BIER o

A—ARBE . BRER AR AT RA > @ RGEEPTE A R A - X2
FRITE) B o

AL R R
L EAVE AR ICH RIS /F suspend 89 R EET 0 AR A H e

suspend fun doSomething : Bar {

BHG[FAAERRIL - AARACNTRELDE (RAXBAAGERCETH » &
T AR T GRS BAT M T AEAL) o A RS LG 58 & B Fl 8 77 KRB A G fe R =1 4E
el RN fe Lt Ae R FRAM - FE L ZRHWAR » LAEIA —NEAR


https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md#composing-suspending-functions
https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md#channels
https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md#select-expression

o CREAELEY (FpEf— /A lambda A& X) o 2 HKATKE—MIT > —HALY
async() HRZE (% B kotlinx.coroutines /&)

fun <T> async -> T)

LEE async() A—NERRL (FEAHEALARZK) 2L EH block HEKEAH—AF
suspend AR 69 ZHE KA ¢ suspend () -> T ° AT B EKATE —A lambda & ik X fE 4
async() B » B©&ZHEA lambda ZE X 0 T AR T VAT A F A R :

async {
doSomething(foo)

EE B HAJIRENREAGERERN s FABMRIFELEAR KL -

LG R awalt() TV 795"‘/\%1{1’4#( (E T ULE—A async {3 HRFHEAA) » %
R A AL BE—RTFERRFRGLLER

¥ % %TF async/await BRI FEFRA kotlinx.coroutines P 4efdf THE&943 & T AL XL T K E] o

HiEE o HAARE await() #7 doSomething() A AEAEME main() RXARAYLEZELPRAA :

fun main {
doSomething() // #%i% : @A RFUNE WAL LT A A

LEEFZNA > BAJIBLTUALENEY > B8 2N » L8 L suspend HE4HHF ¢

interface Base {
suspend fun foo

}

class Derived: Base {
override suspend fun foo { }

3


https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md#composing-suspending-functions

@RestrictsSuspension A%

F &AL (F2 lambda & & X,) T AARIEH suspend * FhAR-EIA 69 —AF o X A A E DSL
BALI P T o ety AP o £ LT » BAEA & RIER P o di 7 X R A o

%7 T iiﬂf‘i"ﬁ ’ ";J‘Vlﬂlﬁ*;fﬂ @RestrictsSuspension /£ﬁ¥ ° ﬁ#%’]i%j:/'fin R m'E'iﬁ‘/iH‘f ’
FiaiEay R EREHS R URARECERLECHT R - TV ETELERAE LR
(A FAYOE) » RREAMARAMBLEA R OAR KL EOEERTAL LS
T o

BAEVRELAETERZY » SERERLEE P AFHRS XLEH o flde > FBRY
buildsequence() HIFEIT SCPT B AG 2 Ar AT :IM] F AR A AL P B fEAT AL R SR AR
18 R yield() 5(4 yieldAll() rﬁz:iifffT—iEP{@w%i E)hi{%]ﬁ' SequenceBuilder 5|

@RestrictsSuspension JEfF :

@RestrictsSuspension
public abstract class SequenceBuilder<in T> {

A3 Github £ 89k AXAG -

Y269 1 3R AL

ENTALEZEL B — A X TR T TG ZEBRE > AmBINRRETHAZA Y
E S

WRAZABIRFHIARAENL (FFZRA VM X OS s#t) ) » BAe@ IR kAEi o &
Al A ERRE (RACTRER > ERMNTAEZZH®) BHERARSI > ZFHORE
M THAARA - RFLEERN > T-REGMXARLEF—AEMAERFE LR LY
FHET o £AREZWARN > REAHR T EH LRSI RGFEALZ )G 6 RE#AT

HRGHBETUEARFEERRSGAR R ENS L RG Mt o I FHEAZ
Continuation * 7iX FAh il 69 B NAKAG 4% 3 2 2 T 4 92 69 28 222 4% 3% W% (Continuation-
passing style) o Bt > A RIA —4 continuation RIS RMEH HRER -

A THARIAEREYE S m¥ TIAL L% LA PR - AAEIES (b0 CH XA
ECMAScript 2016) ¥ # async/await 9 Xt 5 bAn X » & R EA1 L IEGEZ AT hE R
#% Kotlin A2 X @A o

WAL MR A


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/-restricts-suspension/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/build-sequence.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/-sequence-builder/index.html
https://github.com/JetBrains/kotlin/blob/master/libraries/stdlib/src/kotlin/coroutines/experimental/SequenceBuilder.kt
https://en.wikipedia.org/wiki/Continuation-passing_style
https://github.com/Kotlin/kotlin-coroutines/blob/master/kotlin-coroutines-informal.md

ARG A S IR E) » R ERE C ALK A AR E i o % & Kotlin 1.1 F 4HFWHaE
B RN AT/ —NEL  “BDREARLETREY - BB B %REL > RERI T opt-in 17

+
S °

wTHEERMRE » A7 EE P24 X489 APl 304 kotlin.coroutines.experimental LT ©
L%t ARG IR A AR IRE » k469 APl 24 # %] kotlin.coroutines * FFHFH &
SWMRE (TRE-NERGMET) ALAGEEE o

FTREZFN ¢ RAVEENE LA R R« 27 FEAT WAL APl 89 &7
Jm“experimental’/z & (4= com.example.experimental ) * VAMEARGGERIF_HFER - Tk
% APl XAt o hi BT 7] g AR AE

o &P A APl 413 com.example (& A experimental &%) °
o RIFFH O GG RN o

A MR B R P oA s AS R e

1= & API
WA ZAEZEARIY

o EE IHF (Frdw LAT GG RE)
o Kotlin 47 /£ & ¥ 89 )& 2 4% AP 5
o TTVAEIEAN P ARG AR 5% AP

J&2Z APl : kotlin.coroutines
K APl ARt ik 0 AHBRTORESBMEZI  FEGEAT - CHASLEOLER

® kotlin.coroutines.experimental %;ﬁlg‘%@—%j“l’if?ﬂ‘
© createCoroutine() °?
© startCoroutine() °?

© suspendCoroutine()
® kotlin.coroutines.experimental.intrinsics %ﬁﬁ‘fhi/&& &4 J*]/El’fﬂﬁ'ﬁﬂ

suspendCoroutineOrReturn °

£ Tk API R R85 ¥ T A 2 2K F o

kotlin.coroutines Y& 4 &% API

kotlin.coroutines.experimental FAXH 89“& FA25 R %% 2

® huildSequence()


https://www.kotlincn.net/docs/diagnostics/experimental-coroutines.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/create-coroutine.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/start-coroutine.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/suspend-coroutine.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental.intrinsics/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental.intrinsics/suspend-coroutine-or-return.html
https://github.com/Kotlin/kotlin-coroutines/blob/master/kotlin-coroutines-informal.md
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/build-sequence.html

® huildIterator()

FEEAE kotlin-stdlib T EARNIGF I A X o X HH (KRN TARRTRX LY
buildSequence() ) ST A RSB - AR BRNWEEWF I 65 *

import kotlin.coroutines.experimental.*

fun main {
//sampleStart
val fibonacciSeq = buildSequence {
var a =
var b =

yield(1)

while ( ) {
yield(a + b)

val tmp =a + b
a=m>b
b = tmp

}

}
//sampleEnd

/! M BR AN E R AREF

println(fibonacciSeq.take(8).toList())

RBIFAUE—AMHARER—AEEG s BRERRGERRZED > GHRAL AR yield()
R AEZEO L IRARIE - BEBBYGFIOERSE LERE—F » F2PITERT—
N WA H —3 5 o Bk > RATT R F 7] F B BALATH R F I & > B4
fibonacciSeq.take(8).toList() %R AZ [1, 1, 2, 3, 5, 8, 13, 21] ° WAL E 4 EMIF XR
R o

AT EFREHE N7 69 EEWME » L RATZRAMA buildsequence() P3R4 — LB KE
g -

G


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/build-iterator.html

import kotlin.coroutines.experimental.*

fun main {
//sampleStart
val lazySeq = buildSequence {
print("START ")
for (i in ) {
yield(1i)
print("STEP ")
}
print("END")

// BR AR = A AE
lazySeq.take(3).forEach { print("$it ") }
//sampleEnd

3

AT LR R 2B AL c RERFHA RMBILTH ster AR L o X ERATHHHA
FAMGEE o ZAH 1 0 RNAPATE R —A yield(i) > FELAR P LML start o &
Bkl 2 0 BMNERZHLET—A yield(i) * HF 4% step o 3 L—H o KT T LW
EHT—A step (AR enp ) * AARNBLUEZAFERFINEETLE ©

g

AT—RZFAMBHES (RFF]) > TVMER yieldall() &k :

import kotlin.coroutines.experimental.*

fun main {
//sampleStart
val lazySeq = buildSequence {
yield(©)
yieldAll( )

lazySeq.forEach { print("$it ") }
//sampleEnd

}
buildIterator() &) LAE77 N LM T buildsequence() * 1ZRE—AEHEXRES o

TR sequenceBuilder KB H ALY & (FA L LHits) @restrictsSuspension EAE)
%A buildsequence() #AwE T LA *FH (custom yielding logic)



import kotlin.coroutines.experimental.*

suspend fun SequenceBuilder<Int>. {
if (x % 1= 0) yield(x)
}

val lazySeq = buildSequence {

for (i in ) yieldIfodd(i)
3
fun {
lazySeq.forEach { print("$it ") }
}

Hi5% APl : kotlinx.coroutines

RA 5 AR %KM AP T VUK Kotlin Az & 3R 4F X 2 % 646 FT A AT thA2 e & 7T fdk
EEDE AN S E s e

REFATHARGE AT RAPIFAE A 23R 69 KA ¢ kotlinx.coroutines ° ENEBET

e 1A kotlinx-coroutines-core BF& L%k FFHmAL
o bR LI XIF select Ao HAbARA|RIEEG KL Go 89 % iE »
o WANEE RS E L ILT
o KT JDK8 ¥4 completableFuture & APl : kotlinx-coroutines-jdk8 ;
o AT JIDK7 ZZ ZheA APl 893EME IO (NIO) : kotlinx-coroutines-nio ;
o X ¥ Swing ( kotlinx-coroutines-swing ) ## JavaFXx ( kotlinx-coroutines-javafx )
e ¥ i RxJava : kotlinx-coroutines-rx °

S BAR A A% B R AE % 5 AR F] 89 AP > ALAF Hy oA Ay R T A2 89 & 69 35 B 3% R 4] o


https://github.com/Kotlin/kotlinx.coroutines
https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md
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M) P A
A fe— g Bl AR ST ELRAE > Hlde:

val (name, age) = person

AR IR BBER o —NBHEFARRQEZSATE - RNCEFATANHLT
¥ ! name A7 age ° FFE T Uk SA4E A e

println(name)
println(age)

— AR PR G 1 AT R

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

H 44 component1i() #7 component2() HILAL Kotlin T /7 248 A6 4 RN 8 5 — /4~
Fo (BRAE + F7 « ~ for -PEIRFRFEM) o ABTREIXATAEILALBYE AL
> R T At €E A E &R E 5 component 3BT o %K > TUAK  component3() #°

component4() ;*J;;*J; °
HIE®E * componentN() I EFEEZM operator RAEFARIC 0 AR LB FE A FAER EAT o

B ERHLT AR L for -MBIRP @ ZRE

for ((a, b) in collection) { ... }
TF a # b é@fﬁﬂigﬂﬂ'%é\q’éﬁftﬁiiﬁ)ﬂ component1() Fa component2() B9 R =1 4A o

Bl AR FRERNTF

IERAVBERNFEEZN D RBETEANRE o Bl » —AERA G —NAEHRE - £
Kotlin F — /A~ & 89 £ 34 XA F A — i Lt R w4



data class Result(val result: Int, val status: Status)
fun function : Result {
// &FpHHE

return Result(result, status)

}

// A AR Rz &
val (result, status) = function(....)

HAA%ELAFHFEH componentN() HEL » ATV Z T AR B 5 A o

EE L RMNLTE A Ar AR pair JFHIE function() & T pair<int, Status> °* {21k
A ST LA H BAF o

B . ARA P B A B 4t
T REiRH — AT (map) RAF89 7 XL A LA

for ((key, value) in map) {
// &M% key ~value #EF4

3

AL LR KA1 %

o WP —A iterator() HEKERHERTH AT

o AT IR R componenti1() Fa component2() %4%&4\7‘1’.‘?35%7‘{7"5@"’
SARFELE FEERBT IFGT K

operator fun <K, V> Map<K, V>.iterator(): Iterator<Map.Entry<K, V>> = entrySet().itera

tor

operator fun <K, V> Map.Entry<K, V>.componentl = getKey

operator fun <K, V> Map.Entry<K, V>.component2 = getValue

SR T for -TEER P st At (AR SIB £ 500 £ &%) 8 btk Ay 5 9 o

TRIZATREMGTE (8 1.142)
o R AR AT HERATE A 2T U TR BRARS Ay -

val (_, status) = getResult()



st F A3 A 7 A kit 6948 4F » R B4 89 componentnN() HRAEA Rk o

f£ lambda &% X F &4 (8 1.1 A&)

'f’lf:—aj‘b(xj' lambda iﬁﬂﬁiﬁ@%)’ﬂﬁgﬁgﬁ BH4E % o 42 % lambda %iif&',a:;ﬁ- pair A (EK
# Map.entry SAEfTHAELA A componentn FiFk G RKA ) 895 %k » AR & T vAiA I €A
HAA6 T T R A S AR H RIS A

map.mapValues { entry -> "${entry.value}!" }
map.mapValues { (key, value) -> "$value!" }

EEFEARNSLAFE R AR RBREAN SR GR G

{ a
{a b

{ (a, b)
{ (a, b), c

Yo R 0 SR P g — AR > AT A EASRA TR Ak hEL LK

map.mapvValues { (_, value) -> "$value!" }

PRVT VAFE A AR 8 A B R A R 4 B 38 T AF ey £ A ¢

map.mapValues { (_, value): Map.Entry<Int, String> -> "$value!" }

map.mapvValues { (_, value: String) -> "$value!" }



%4 : List ~ Set ~ Map

5RX%%EZ AR o Kotlin R T EE&4 T % %S (lists ~ sets ~ maps ) - H#HiEH
L% AT %R 484 B T K Ik bug A= %7t RAT 69 AP o

FATHB-ANTEELSGR 1 AR Fo—MEENITEELSZRGRH| AR TENY o SN
BEHONE > BRARAATREAXCNOER » FTAGRERE (£5HAX) o

Kotlin # List<out T> R Z— /A R4E R 1523 F4 size > get F8HED o fo Java M >
CYAKE collection<T> #MUPEKE 1terable<T> ° AKX list 97 %A dH MutableList<T> 7w
A8 o X *7}%5\“%‘— H T set<out T>/MutableSet<T> & Map<K, out V>/MutableMap<K, V> °

KAVTAE T list B set XA G E AR % ¢

val numbers: MutableList<Int> = mutableListOf(1, 2, 3)
val readOnlyView: List<Int> = numbers

println(numbers)

numbers.add(4)

println(readOnlyView)

readOnlyView.clear ()

val strings = hashSetof("a", "b", "c", "c")

assert(strings.size == 3)

Kotlin Z & % 116918 % 4 Q2 list R set o FMAREE ) ik » 40 listof()
mutableListof() > setOf() “ mutableSetof() ©° 4t JEPEAEZ4ERAD F&IZ map T A —
AT B9 1T AR R ¢ mapof(a to b, ¢ to d) °

Z& L@ readonlyview T (FHE GETEEESTE numbers ) 18 @48 F 6K 2
list FEMZAE o wR—Alist ABEEREIA > ENTAERLZESZAETTE o glE—
MEHEGESHG—ADAREFT AT

val items = listof(1, 2, 3)

B Al listof 7 kA4EM array list ZHEY » 2 EZRKTUAA AN E A TRETOFSE >
2 qc) ivé’ﬁ\]@éﬁzﬁ AR EESEH o

EEREEAIZ T o X ERE » T 1AIE—A List<Rectangle> MAAZ List<shape> 1B
& Rectangle 28/K 8 Shape e A TTRESGEXUVZXEFRAFE > BA XK FREITHIE o

A ARBL R ARG =R AR A — MR — A MRIER AT



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

IA toList ¥ EFTEFAZLEH I &R » HEEE list fRIEKZFRLKE ©

List 7= set AR % A o9y 7 ik 385

val items = listof(1, 2, 3, 4)

items.first() ==

items.last() ==

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

val rwList = mutableListof (1, 2, 3)

rwList.requireNoNulls() // &w [1, 2, 3]

if (rwList.none { it > }) println("No items above 6") // #r#“No items above 6”
val item = rwList.firstOrNull()

...... VAR T A ARPT AL 69 92 A T B » %14 sort ~ zip ~ fold ~ reduce % % o

Map &8 FI AR, o €17TAE 5 B3 7] » 1RIAF

val readWriteMap = hashMapOf("foo" to
println(readwWriteMap["foo"]) // #md“1”
val snapshot: Map<String, Int> = HashMap(readwriteMap)

, "bar" to 2)



% 14

RIA ZX NG EABREFAHB X .. 8 rangeTo REGMWA in F= 1in B AR o R A Z AT
Tl XA E L8y s faxt TEARA LN » ©F — AL ZI o AT 24E A R | g — R

1] :

if (i in Yy {// AT 1 <=1 8&& i <= 10
println(i)
3

AR a] ( IntRange “ LongRange “ CharRange ) A — MNEsMEG4FM @ ©ATT IR
FE R T AR LM Java 9T K518 for -TRINT RSN

for (i in ) print(i) // #r#i”1234”

for (i in ) print(i) // H & Tm L

4o RAR A 3 REFR 2 AR £ o RTME A AR E F F LAY downTo() H%K :

for (i in 4 downTo 1) print(i) // #r#i74321”

REATFT 1 9EET REREF? SRRFEA > step() HBAIH Tk :

for (i in step 2) print(i) // #rdiva3”

for (i in 4 downTo 1 step 2) print(i) // #rs:i“42"

ZAR-ANTOBEEERAFTHORE > TR until R

for (i in 1 until 20) { // i in [1, 10) 3% 7T 10
println(i)
}

C A fa T TAE B9

REENTZEFH—ANEHEDT ¢ closedRange<T> ©

Ko G



ClosedRange<T> A FZX ERT—AHRE » €A TR XA E L o CF A
B start #7 endInclusive 4’@{1‘]%]3 @{’:’\EB@ " o j&i—ﬁ‘g‘iﬁ;% contains °? 3@'%4 VA
in /| 1in Jf%/fll?ﬁ‘ﬁ/; i\'fﬁ*;fﬂ °

A% 5] ( IntProgression > LongProgression “ CharProgression ) & 7<4F %% F| o %7
W first /L& > last WEAIEERL step TXL o HF—ANALERA first * FEAFTAHN—
MU EMLE step © last TEELSEERGTT » REZHI AT o

I & 1terablesn> BJFRA > EF N 554 1nt ~ Long KA char  FTAETAT
for -VBIRARAE map ~ filter FREF o 2t progression ¥ XA8 % T JavalJavaScript
MERT %358 for AR :

for (int i = first; i != last; i += step) {
}
st FREAMER > | BREFOIE— AR £ closedRange<T> #7 *Progression 893 % o 4l

42 > IntRange I T closedrange<Int> % & B 1IntProgression * E 3t
IntProgression iiﬁﬁﬁﬁﬁﬁ'ﬂ”ﬁ&q)ﬂ% IntRange ° downTo() Fa step() ﬁ‘iiié@%%,‘é:

~— A *Progression °

7 dy e LAk A 2T FF € LAY fromclosedRange HEXAIE :

IntProgression.fromClosedRange(start, end, step)

¥ 1ast LERBETHE s TEH step KEIRKT end ORI KM~ RAT H 89
step KEIRDT end B9 A » £4F (last - first) % increment == @ °

— 5 &%

rangeTo()
A EAE rangeTo() RAEMAAZLMEMA *range R R > Hlde

class {
operator fun : LongRange =
operator fun : IntRange =



F 2% ( pouble > Float ) RZLEANE rangeTo RIEM > MmiE Atz A EREZA

Comparable ;’;ﬁﬂé’j})f;}’%{/ﬁﬁ-
public operator fun <T: Comparable<T>> T.rangeTo : ClosedRange<T>
%R R B 8 R ] R AR T o
downTo()
TR RE downTo() AAFEFTEA XA T L8 » X EAH AN F

fun Long.downTo . LongProgression {
return LongProgression.fromClosedRange(this, other.toLong(), L)

}
fun Byte.downTo : IntProgression {

return IntProgression.fromClosedRange(this.toInt(), other, )
}

reversed()

#E{@%ﬁ reversed() i%f]ﬁ‘/l\ *Progression %”:/’i’iéﬁ ’ #ﬂﬁﬁﬁﬁ%@lﬁfg@&%)\%%ﬁ
7| .

fun IntProgression.reversed(): IntProgression {
return IntProgression.fromClosedRange(last, first, -step)

step()

PR A step() ZHHEAN *Progression KT LH) > FTAH X E[IAREFAELT
step B (RS %) %P o Tk (step) LML E » AR RIS F kXA
)



fun IntProgression.step : IntProgression {
if (step <= 0) throw IllegalArgumentException("Step must be positive, was: $step")
return IntProgression.fromClosedRange(first, last, if (this.step > 0) step else -s
tep)
}

fun CharProgression.step : CharProgression {
if (step <= 0) throw IllegalArgumentException("Step must be positive, was: $step")
return CharProgression.fromClosedRange(first, last, if (this.step > 0) step else -
step)

3

HIEZ » RO E 1ast ATEHRGRELI| ) last ETE > AERFLRLTX (last -

24

first) % step == 0 ML ° X & —/]F ¢

( step 2).last == // WA [1, 3, 5, 7, 9, 11] %%
( step 3).last == // WA [1, 4, 7, 10] #%5)
( step 4).last == // fEA [1, 5, 9] #%7]



RA gL 5% B is”5“as”

- - 2 )i
is 5§ 1is BES
BN TAEBTRAREA 1o BUARLBTEHR 1is RAENLLEHOBR L :

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

if (obj !'is String) {
print("Not a String")

3

else {
print(obj.length)

}

% AL I

LEHGHALT » L% E4& Kotlin PAEH B X4EJRBAEA > AARFERZERTRMEE is -
EAR LA AEFRTAHEA (Z2H) ik

fun {
if (x is String) {
print(x.length)
}

kB RGBIEY > BB RROEEFRAEN2AGERAL LN !

if (x !is String) return
print(x.length)

KRELE s Foo|| BEM



/7 || AEME x BEhERATFRE
if (x !is String || x.length == 0) return

/] C&& AEME) x AHERA T

if (x is String && x.length > 0) {
print(x.length) // x @ #4054 &

}

W FaEEER AT when -5 X Fo while -1 dL—4F ¢

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

HEZ BRFEFRREZTELLEFREAIRRTREN » FaZHRTMA o L%
Moo P ARAE AL T E HIARIBEVATALR

o val B TE—FELTU

° val BME—wREME private & internal » RF %A S F B R — A3k P
1T o FabE 4R RE N T open 89 B B4 LA B % 3L getter 89 & 1% ;

o var AT F— WwR T AREERNZ R ZAGR s FLEAHELIEREH
lambda ¥+ # #k ;

° var &M EATRE (A A% T E T AR LKA E ) o

“R AR B B ARAE A

WHE o e RERATTRY > FHRBEFSIE—DFF o AL RIERIA TLALE -
Kotlin F 89 R bttt F RBER as (% Woperator precedence) T :

val x: String = y as String

HEZ  null TREZFE®RA string RHREBRREZTEM) o B vy A% E@GRAG S
PoE—ANFF o A TIRE Java 5 #EL » BINNLMEEREDHTERXA » 3t :

val x: String? = y as String?

“GPhewh? (TE) BRI



ATEBEPE AT > TOAMERREZERBENL ase » €TAAERKTEE npull

val x: String? = y as? String

HEZR O REFEL asr WAERRA-NEEEAY string > 2R LERGERZTEY o



This & ik X,

AT AT SR BME BRAMER this REX

o AWM R T this HHH T HZEY LA L o
o LRI RA AN H M I F AT 0 this AT R EMAER G FIE A4

R this RAREH > CROLRA RGO COER R o 23] A LA P 6
this ° HAE M AR ZREAF

RE &) this

Fip sk B NSAE R R this (—AE RFV S Rd s REFARSGFARICE Y BT ®
18) ZAMEA thiselabel °* HEF @label £—MRIE this RRGIFZE :

class A { // BXix%E @A
inner class B { // &&Xiz% @B
fun Int.foo() { // B XixZ @foo
val a this@A // A & this
val b = this@B // B # this

val ¢ = this // foo() ##&¥# » —4 Int
val c1 = this@foo // foo() ##k# » —4 Int

val funLit = lambda@ fun String. {
val d = this // funLit #4d

val funLit2 = { s: String ->
// foo() #9#EIE » WA € Ee) lambda &% X
/] BTN
val di = this



A8 M

Kotlin A % &% £ A 6548 S 1+

o JlAAME (AN ABEE—2%)
o ZigAFE (A equals() #&&) o

AR

JIAMSEE === (URAELGEHMN 1== ) BHEHW o a===p ZHRE a # p F&HAH
— At F A RALA true ©

4k Aa 5

SHAFY == (MARBRHX 1= ) BAEFS o RBIEH > R a==b THGREXE
Rz
a?.equals(b) ?: (b === )

KA R a & null WA equals(any?) FZ > &N (BP a £ null ) & Db
AL5 null 51 AAEF o

HEZ 5 nll X RERE LA RLZRACRGRD ¢ a4 == null KA FHERA

a=== null °

~r sk A

R AR

LA FHANG A NRERRLZHEZ T (TERIEEHN) Float K pouble RAEF » %
5% 15 |EEE 754 % & 48 HAr ok o

TR RGEGAREGERIERLN > ZLEEH vav FTEAS & 0.0 AFT

0.0 °

SN F A b o



BAFAT E &

Kotlin A &M 4 8 TR AREF T L) —BBAEFH TN - ILEBREFEABTHFT £
T (de o+ R v ) RERMIEAL o ALIEHGRES > RN AAEHEE (B = LHRAF
FEMG XD —ARMEFOHFZERY) BRB|ET —AE L TR HARY ki o TR

BAEF G REFEZM operator 54 FFAR1E o

FH L BAVR A R R BAF AN CREFEROLHT -

— LA

— LA SARVE AT

& X EiEN
+a a.unaryPlus()
-a a.unaryMinus()
la a.not()

BAERAR » BRhFSREA L EEIX +a B BHITATFIEK :

o T a R LAREA T

o HIME 1 ER—NFA operator M LA RE unaryplus () 0 BPAR R R E R
o WwRAPLHALXTAHA > N F B %RiFHE

o WRABALELLBAGMENY R » BREAZKX va BHEH g

A& XBRAEABPTA AR 4 2 A LT R R A e 5] AR FOR A 89t
o

AT ot & i — 7488 A 8 A
data class Point(val x: Int, val y: Int)

operator fun Point.unaryMinus = Point

val point = Point(10, )
println(-point) // #Zrdi“(-10, -20)”

#3655



&k K #EHN
at+ a.inc() + LT

a-- a.dec() *+ BT

inc() #7 dec() RILMBRE—AE » ] THAELER ++ R -- BEGTE - 2NF
BGEELELERA inc() K dec() It % o

Ytk BPATAT TR R BTG R KOG BRAEH > Bldo avs

i Eﬁ,’\i a éﬁ;’éﬂ ’ /?\j\'_/] T
o ER—ANERMTEAN 1 9FNEG ~ FAH operator B ESIRI inc()
o BERBMYRDEVRL T HFEL o

EESEECEE T

o £ a WAL MEIGH A a0 T
o & a.inc() ZRMIMAEL a
o f& a0 TEH RIAXELREE o

T a-- 0 TEAZAEMEY o
TR N, ++a Fo -.a AR 7 XM 0 L 55T

e & a.inc() ZRMMEL a
o J& a WIFMAEAREXLEREAT o

HARBHA
€S-V #iEA
a+b a.plus(b)
a-»b a.minus(b)
a*hb a.times(b)
a/b a.div(b)
a%b a.rem(b) > a.mod(b) (&FHFH)
a..b a.rangeTo(b)

TR PR > RFER TR AEIIFEA T FHREX o

HiEZE o B Kotlin 1.1 &2 X ¥ rem EBEH o Kotlin 1.0 28 mod ZEHEAF » €4 Kotlin 1.1 F
WEHER o



AN
T @& — N R AfALK 8 Counter RH R > BT MM TR + BFF R

data class (val dayIndex: Int) {
operator fun : Counter {
return Counter(dayIndex + increment)

}
}
o, )
“In” e 4
Rk X EA
ain b b.contains(a)
a 'in b 'b.contains(a)

T in Aoovin o IEZAF G 0 AT A RAR T E AR A o

517 P RAE AT

& & X #ix %
a[i] a.get(i)
afi, j] a.get(i, j)
a[i_1, . , i_n] a.get(i_1, ... , i_n)
a[i] = b a.set(i, b)
ali, j] = a.set(i, j, b)
a[i_1, . , i.n] = a.set(i_1, ... , in, b)

FRETHEBRARARNTAELIRILKN get F7 set ©

CE i

ALK EiEH
a() a.invoke()
a(i) a.invoke(1)
a(i, j) a.invoke(i, j)

o}
—~
=
=
=
S
—
23]

.invoke(i_1, ... , 1.n)

Bl 55 %% A A A F A 2 5 HEAKEY invoke ©

ISR AR



P &3V FiEH

a+=b a.plusAssign(b)

a-=2>b a.minusAssign(b)

a*=b a.timesAssign(b)

a/=b a.divAssign(b)

a %= b a.remAssign(b) , a.modAssign(b) (Enzr}ﬂ)

X‘Tﬂ;mﬁ{ﬁﬁ%/f? s |4 g 4= p %ﬁ?%/’mf‘]‘ﬂ'f:v‘f%%{ :

o JoR A& 7|69 KT A
o dwRABR Y=L RKEK (BP plusAssign() AT plus() ) LT A » AL 2 JE4%
(1#) >
o ARLBEDEAZ unit > FMEEH%
o %A a.plusAssign(b) HBIXAD ;
o LMRAEAM a=a+b KRG (ZEESEURE: a+b HEBLMAE a 9FE
1) -

EE D RAAL Kotlin F RZ &K R, o

L E SV

ik X iEN
a==o>b a?.equals(b) ?: (b === null)
al'l=h I(a?.equals(b) ?: (b === null))
A& === 1= (R—MkE) RTEZH > AR LEITGHE -

A == BREFALER  CHEER—ANEL9EEX > ATH®E null e null ==
null &L true> T TIEEE x o x == null & A& false M A2 A x.equals() °

LA AR A
P EIEN CRE]
a>h a.compareTo(b) > 0
a<bhb a.compareTo(b) < 0
a>=b a.compareTo(b) >= 0
a<=b a.compareTo(b) <= 0

P A 69 LA AR 45 4 A 2 compareTo B9 » XA HEFRE 10t 1A

By PE 2 AR AR AR 4T



provideDelegate >~ getValue VAR setvalue 3%4’??%544i6ﬁ§?&%‘&‘1’5ﬁ5ﬂ°

% R H B 23R R

RATT A P 28 %400 H RAEM B B L P RIBFA o



&

¥
1Y

EJ‘W"%’J%;];»*%'J

Kotlin 89 XM A4 B Ak AR EFN AL » wir A (TloEnigitiz) o

5 mA2ES (4 Java) PRENLGHBHEZI—FFREAGRT » SHEFNARFFE o £
Java ¥ » X% FT NullPointerException 23X fl#& NPE ©

Kotlin 89 X8 A4 B £ &A1 694KAL F 75 % NullPointerException ° NPE 897 — T 4869 /7 A

T fE T

L4 J‘EJJ_E\’L}%‘]W throw NullPointerException() 5
o AT T A 0 RS
o IR Java AL F B4 ;
o stTAndsit » A—LEER—F (o—MRWBILKY this ATHERZG LI
) e
£ Kotlin # » 2R ZALAR S — NI ATAEN puir (TEFA) BETREREN (IEZE 7
) o fl4e > String £HGFALTEFREA pull -

var a: String = "abc"

a =

WRBAFAE  BRNTUEPRA—ANTEATEFHE » BIF String?

var b: String? = "abc"
b =

A wRERAR a OFEREFZFECHEE  CRIEFESFE NpE 0 ZAFRIET A
HoiE Rl :

val 1 = a.length
B4 RAREZE b QR —NEME > RARXRLTZAN » FFEHRFEXR/E—ID4ER
val 1 = b.length

@& KAV A F R R A e 2 JUR 7 AT AR o


http://en.wikipedia.org/wiki/Tony_Hoare#Apologies_and_retractions

n% ﬁ‘ ‘:P 7}/\"{ null

B BTREXLE b £FH null » F5HLERATR :

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

S AR PATIREIZ 8 > FAFIRE if AHAA length ° R » L X HFF &
ft) B9 &

m“q* 8%“

i
(2%
if (b I= && b.length > 0) {

print("String of length ${b.length}")
} else {

print("Empty string")
3

HEEZCRRERAT b AXRTRHOEFN (AFPekhdfiz A A EAISHIGHFETE » &
FRTREEADAREFHRY val ’RA) » BAGMNTHRARAELELEISE b XTH
null B9 o

w2 8 18 ]

Rbg B AN BFRA A RARERS B4 -,

b?.length

W3R b JEF > HERE p.length * FNERE pu11 » AKX KX EAZL 1nte o

AR EEXNBAPRAM o 4o s wR—A R T Bob TaE (RELEL) 5B —/F
1> HAETERAAI—ADARTZEIFIGRFTA > IBLZHKR Bob ATEISTTRTA (RAH
&) AT BINBE

bob?.department?.head?.name

o RIEZ—ANBE (FF) A% INEXNEARRREE pui1 o
fo R R 2 F ZAEPAT RABRAF » R 2AARABREFTAE 1ot —RAEH :

val listwWithNulls: List<String?> = listOf("A", )
for (item in listwWithNulls) {
item?.let { println(it) } // #rdi A FF29% null

}


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/let.html

Elvis £/ 4F

BEMNE—ANTEHGA ¢ B RMNTAE R ¢ EZ RERAT  TMERAEANER
Bg4E x 7

val 1: Int = if (b I= ) b.length else

BT 72 if -REK Al it Elvis #1E 4 &% » B 2

val 1 = b?.length ?:

o o AWM ERXIET o elvis BUEFFHETRE AM LXK » TNREEMERX X o FHiE
& SHRGAMAER » Aot A MR KA o

HEE > BA throw # return f Kotlin PARZ &R E X » ATA BT AR £ elvis BAEF
B o ET R A H FI bl o E A

fun : String? {
val parent = node.getParent() ?: return
val name = node.getName() ?: throw IllegalArgumentException('"name expected")

v BRER

B A FERA NPE R HLE£EW o KATTAE p1y > TEREA—NIEEN b E (5
do P ERNBI TP string ) REWE b AT weRE— e AF

val 1 = b!!.length

At > o RIGBE—NNPE » RTAFEE » ERELAEZXERE » FMNEFREFHNM

£ o

a0 R A 5

WwRAEZTRAAFREAY > BLAFALBER TR S FE classcastException °© H —NkFA
R AERER » wRZRER TR NERE puil -

val aInt: Int? = a as? Int



I,

ZRBAZHRE LA

val nullablelList: List<Int?> = 1listOf(1,
List<Int> = nullableList.filterNotNull()

val intList:

FHRIEEAE  ARTMEA  filterNotNull

14 ’ )



Kotlin ¥ AT A 5% £A#F & Throwable EHTINE o HENFHAANE ERDAE &F T
B R A e

ﬁthWﬂiﬁﬂ%%ﬁ%%:

throw MyException("Hi There!")

R try -REXERWRAF
try {

3

catch (e: SomeException) {

}
finally {

3

TUUH KE| S A catch 3 o finally 3RTVAHE% o 2% catch #° finally 3REV R %G

f—A e

Try £—M&R#&E K
ery R—ARER > BETOH — AR

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

try -k X XNOBEEL try BPORE—ANAEREXXNRXEZ (FTH) catch HRFORE—H
RHE N o finally B PO RAET ST AKX ER o

A0

Kotlin ZA 283 % « KELFARSREA » ERNASRE—IDHLHH T -



AT & JDK ¥ stringBuilder R FERG—AFHIFED @

Appendable append(CharSequence csq) throws IOException;

BANBLAETL2EZE? AW BRERBw—ANFHEI—LEF (—A stringBuilder °
ERHAE S —MEHEF) LR KALMAKRA L 10Exception °© AHZ? AAETHRIEL
AT 10 B4 ( writer ¥ ILT  appendable ) ...... BT VA § B Ay XA [ 4 =T L9 B3, ¢

try {
log.append(message)

}
catch (IOException e) {

/] LR ERA

}

X H 450 £ N (Effective Java) % 65 & : RELRFF

Bruce Eckel £ (Java £ & & &2 0#% ?) (Does Java need Checked Exceptions?)
LR
M- REEFMNAFRGLEREZFFTALLRANRZFLEGEF HFRDRE > 12
ARBRMHRBGEIERA—NFR G ES—" F K~ R ZRTREAR

o

3

H A X 5] 1E ¢

o (Java B9 xH AW A—/14%) (Java's checked exceptions were a mistake) (Rod

Waldhoff)
o (ZiF Wi Iz) (The Trouble with Checked Exceptions) (Anders Hejlsberg)

Nothing % #
£ Kotlin ¥ throw ARZEX » ATMRTAE R € () 4EH4 Elvis RE X —3 5 ¢

val s = person.name ?: throw IllegalArgumentException('"Name required")

throw &RZE XA XA ZHEEA Nothing © BEMZAE » WA R TARIEKZT T K P 69
RAALE o fAREA THREF » RTUEA Nothing KARIE—DMAKE R 2R EE KK :

fun fail(message: String): Nothing {
throw IllegalArgumentException(message)

}


http://www.oracle.com/technetwork/java/effectivejava-136174.html
http://www.mindview.net/Etc/Discussions/CheckedExceptions
http://radio-weblogs.com/0122027/stories/2003/04/01/JavasCheckedExceptionsWereAMistake.html
http://www.artima.com/intv/handcuffs.html

LARIA M Z R 0 RFRESERIT R LB ZAN

val s = person.name ?: fail("Name required")
println(s) // B ims” Lindsik

TR BRI ZIANEE F —FFH A LBIER o AL TETIR Nothing? A —MTE
BME & null ° 4R A null %?ﬂﬁ“’m"/\*ﬁ‘}lﬁl’fﬁfcﬁéﬁ/fp W XA L4z 87T A T a8 2
FRARAGEAE > RIFRSEBTE Nothing? EA :

// HX!I IL/(
listof( ) VAR eV ]

val x
val 1

"Nothing?"
“List<Nothing?>

Java Z#EA1E M

5 Java Z#tEHAA X912 8 > H AN Java 2R E T PHFEIRS o



4

‘iﬁﬂ

EAR

ERR G LRI A B ARG 6 ik o 2 FE BHIEMR > 5% annotation SR AE R ATE

-

annotation class Fancy

ERE e BT R R LR BAREE MR KRR

® (@Target %E‘/’iqumﬁuiﬁgﬁf/iéﬁft’?éﬁqﬁgéﬁjtﬂ <5"< S RES B S /ﬁ}ii\é};) 5

® (@Retention i‘éiiiiiﬁ?%%:ﬁﬁﬁﬁ%iéé é!:l class 3(1'#“:]:' ’ M&’E’Eﬁﬁ"’j’ﬁﬁé@ﬁﬂ&
HT R (R true)

® (@Repeatable fi‘_.’llf‘ji—‘?-/l\fb’?iz RAE A8 R 69 1% /15# 5

® @MustBeDocumented 48 T 1% EMBENA APl 09— 45 » F A% 64 £ 4 i APl A%
TETROERTENELTF -

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

@Retention(AnnotationRetention.SOURCE)

@MustBeDocumented

annotation class Fancy

F %

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

W RFRA R MG RBRATARE S NEREMERES AT R constructor RRF >
A AR e B AT @

class Foo @Inject constructor(dependency: MyDependency) {
/7.

AR AR E B YETG F) 8


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.annotation/-target/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.annotation/-retention/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.annotation/-repeatable/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.annotation/-must-be-documented/index.html

class Foo {
var x: MyDependency? =
@Inject set

9 3% 5% 4
e A WEEEES I EE R

annotation class Special(val why: String)

@Special("example") class Foo {}

PRESDE ¥ &Ll -l
o T Java RAEEXAEHEA (Int~ LongHF)
o FHE
L4 33 ( Foo: :class ) H
o A

o HAbizfg ;
o L@ F| KAEYEIA o

EMARIRATERAY > BA IVM R nuil A ERERGEEME

S

o Rk AR B — AR A ML AR @ FH AT -

annotation class ReplaceWith(val expression: String)
annotation class Deprecated(
val message: String,
val replaceWith: ReplaceWith = ReplaceWith(""))
@Deprecated("This function is deprecated, use === instead", ReplaceWith("this === othe

)

o REFEE ARG T A EMBY 5L 518 A Kotlin £ (KClass) © Kotlin &% % 4 8 # %
E i34 Java R o AE Java RAD AE9% I F & B % iE @A 4L o

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

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


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-class/index.html

Lambda & & X
E AT AR T lambda && X o BT A T4 & lambda &3k RAR8  invoke() # ik
oo &xatF1& Quasar ZRAFGIERRA A > ZAERME A Z ST H ZIEH o

annotation class Suspendable

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

i fRAE B 4L B A

G xf B R E MR B SRS ATAREN > A8 Kotlin L H AR Java LERA A0 B
SbfE kK Java TP REMA S ATRALE © do REAS T AN T B Ko T A R
EAR 0 EAE LT E L

class Example(@field:Ann val foo, // iz Java FH&

@get:Ann val bar, // #7 Java getter
@param:Ann val quux) // txiE Java MEREA K

TV AR Bl 68918 R kAR EEAN LA o MBI X — 8> o F BAF file B9EARRAE LA
M E ~ package 1§ 4 Z Al XA £ T A FAZA (do R FKINEF 8998

@file:JvmName('"Foo")

package org.jetbrains.demo

do RARK I — BARA $ A2 MR > A8 4T LA R B AR E Lt B ARG @i 7746 5 5
Y4 PR AT T SR T P

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

XL B IR TEINERA ¢

® file
e property (EAMBAREMA Java TT )
® fjeld

o get (B getter)
o set (&M setter) :


http://www.paralleluniverse.co/quasar/

* receiver (¥ BERJERBHGFTKRESEK)

® param (#@ﬁlﬁ!%ﬁ”?‘%ﬁ) 5

e setparam (/&M% setter 5%k)

® delegate (AZHBWGMAZILEZHIGFH) -

FiEY R E B S0 R AAT L

fun @receiver:Fancy String.myExtension {1}

Yo R A8 AL AL B A7 > MIARVEE AR 0972 A7) @Target EAERBIFRAAF - wRA SN2
& B s MR RMATI AT E—AEM B4R

® param ,
® property ,
® field .

Java = f&
Java =25 Kotlin 100% # % :

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

class Tests {
// ¥ @Rule ZMm M TAME getter
@get:Rule val tempFolder = TemporaryFolder ()

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

B % Java %5 8 AR A R SR BUTR o AT VAT AR TR % L% 2008 35 o R Ak 8 5 2K - A
B AR B4k R e 4 % 338 ok

// Java
public @interface Ann {
int intvValue();

String stringValue();



// Kotlin
@Ann(intvalue = 1, stringvValue = "abc") class C

AR Java P —H 0 —ANBFHRGH AL value 53 EMMELEE EXELARIEE L

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

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

= AR REN - E
4w Java P8 value HAHEAHFAEAE » €4 RA Kotlin P8 —A4A vararg %% :

// Java
public @interface AnnwWithArrayValue {
String[] value();

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

sAFEAFZAENG LA REER XA ATEMEIEE (8 Kotlin 1.2 #&) K&

arrayof(....)

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

// Kotlin 1.2+:
@AnnwWithArrayMethod(names = ["abc", "foo", "bar"])
class C

// @REA Kotlin:
@AnnwWithArrayMethod(names
class D

arrayof("abc", "foo", "bar"))



7 Ie] i AR 2 A5] B By P
AR 5245 0 A A 0 B b R B 2 Kotlin KB

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

}
// Kotlin
fun foo {

val i = ann.value



R At

BAHARB — BT EANR  CAFEBITH A ARG M o Kotlin 1Ei5F F 89
REA B —FAR S AL AL (BFABITHRE-ALERIE N BIERZR L
EEDIESRE R T QLR E - SV R VS WA RS

£ Java F & L o4& R R4 AR AT & 69 1B AT B LBAFAE A £ 2 69 JAR B ( kotlin-
reflect.jar ) & o XHEMEA TRV &R R4 4869 & AL 5 P& 69 24T E 69 K
s o e RARE BAE R R4 0 EAARZ jar LA AR R OR B 89 classpath F © {:.note}

X3l H

AR R G h A8 L R B Kotlin R #9478 5] A o Bt # 5 4 8d Kotlin £89751 )8 » T
VMg R R F il 1Bk

val ¢ = MyClass::class

%9l Al & KClass R 6944 -

HiEE 0 Kotlin 2351 A5 Java £31 A 1 F o 54 Java £31 A » #H4&E kclass F] L4 A
.java Bt o

s ey ks R (8 1.14)
AR R A FAEAEE o TTURAAE S iclass BERBABE A Z69KG5] A ¢

val widget: widget = ...
assert(widget is Goodwidget) { "Bad widget: ${widget::class.qualifiedName}" }

PRI AR Bt F 8945 a8 R 69 5] A » #l4e Goodwidget =X, Badwidget ° R F M A F K oy %

pipd widget °

F%a| A
5 BNV — A B R T

fun is0dd =X %2 1=0


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-class/index.html

EATARE B HERAE ( isodd(5) ) » ERBALT AL CIEA —MEAEE o Bl doty
BB —ARE e Ak RAVEA 0 BAEA

val numbers = listOf(1,

r 3)
println(numbers.filter(::is0dd)) // #d [1, 3]
KE ::isodd AFFKER (Int) -> Boolean HI— M o

GETXP CrRBEMEORUE > 0 TARTERRIL - Hldo

fun isodd =X %2 !=0
fun is0dd = s == "brillig" || s == "slithy" || s == "tove"

val numbers = listOf(1,

r 3)
println(numbers.filter(::is0dd)) // 5l/1%] isodd(x: Int)

RA > RTAAIR A X AEHEEALABLTEUN TSP REB/LRH LT

val predicate: (String) -> Boolean = ::is0dd // 51/ % is0dd(x: String)

WwREMNEZFRARXGRT JERYT BRI CFEEZARTE o Hlde string::toCharArray
A ERA String RET AN ER String.() -> CharArray °

T . REms
ZRAT R

fun <A, B, C> compose ->C, 0: -> B): ->C {
return { x -> f(g(x)) }

CRE —MEL T AN RIS ¢ compose(F, g) = F(g(*)) ° L RTRB¥ L AT
TTRMAGIA

fun length = s.length

val oddLength = compose(::is0dd, ::length)
val strings = listof("a", "ab", "abc")

println(strings.filter(oddLength)) // % "[a, abc]"

Bttt 5] F



ZRBMAEA KotlinF 89 —F 2t LR35 » RAOVLTARA 0 EBHHA

val x =
fun main {

println(::x.get()) // 4 "1"
println(::x.name) // #d "x"

AIEX ix RIEA kproperty<int> EMEGBMME » BAFRKIIERN get() HIEHY
& > ﬁh%fi}ﬂ name /%‘Ti*ﬁiﬂléﬂfiz ° ﬁﬁ%ﬁ&ﬂ%f;‘}@f:f KProperty KRG AL

SFTREME > Blde var y=1 "> iy R e KMutableProperty<Int> KA —AE > ZER
H—A set() Zike

var y =
fun main {

1iy.set(2)
println(y) // % 2"

Bt 31 T AR 2 R B4 4h R 4k

val strs = listof("a", "bc", "def")
println(strs.map(String::length)) // Zrdi [1, 2, 3]

ZG BT R TR BNZHFRTE :

class A(val p: Int)
fun main {

val prop = A::p
println(prop.get(A(1))) // i "a"

TR

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

fun main {
println(String::lastChar.get("abc")) // Zrd "¢


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-property/index.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-mutable-property/index.html

5 Java R 469 AR AE M

feJavat &b ARRE SR ENY K BRET S Java R4t £ A B4t (5L
kotlin.reflect.jvm €,) o filde » 25K —/NAE Kotlin & getter 89 # 5 FH X Javar
Eo TR MEE

import kotlin.reflect.jvm.*

class A(val p: Int)

fun {
println(A::p.javaGetter)
println(A::p.javaField)

Z 5452 T Java £ Kotlin £ » #5128 .kotlin ¥ R B

fun : KClass<Any> = o.javaClass.kotlin

Hy 3 &35 F

4 3 T VAR e B R AR 51 o AT 2 T A5 200 0 B R A 5 R 0BT R
CELTEE S EE S PE C - E L - EL T S F2 Iy M Y T Ve S Y
A S - EET @B EME—AREFED roo RUHSHHALK :

class

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

}

M iiFoo X Foo MELFMERE > KA TAZXMFH LA E

function(::Foo)

MR kEIRA (8 1.14&)

PR AR R A4 22t %09 41 77 ik



val numberRegex = "\\d+".toRegex()
println(numberRegex.matches("29")) // ##“true”

val isNumber = numberRegex::matches
println(isNumber("29")) // #&i“true”

BB 7% matches M RKMNAMLF A o RGN B LEhA L €T
AEIRR (do LBIPT7) R R TAEATIAE — AR R A Rk X%

val strings = listof("abc", "124", "a70")
println(strings.filter (numberRegex::matches)) // Zd“[124]”

SRR R B KA A A g RGP R KA 51 o SR8 TR A 51 R A LBl Rt e 2] 2 £
R sbHECE 8 KA R/ &S 4

val isNumber: (CharSequence) -> Boolean = numberRegex::matches

val matches: (Regex, CharSequence) -> Boolean = Regex::matches

B e 5] FALTT ASRRE

val prop = "abc"::length
println(prop.get()) // #mH“3”

A Kotin1.2#4 » £ F AT this 1EAEIE ¢ this::foo & ::foo ~&FHWHE o



KMzt I B

i % (builder) #9B& & Groovy AR F I F#HIT o MAERZATFAFE A (semi-
declarative) &7 X & L%k 3B - ME B IRE SR R A A XML ~ i 5 Ul 2048 ~ #3t 3D 3%
AR HAME % e

HFRLHERLT » Kotlin A ERAGHESR » X[ EN Groovy B Fe9sh A R4 5
FRRBF] T o

T HEAGER  Kotlin XA EBHESR -

O L E

5T @) RAG


http://www.groovy-lang.org/dsls.html#_nodebuilder
http://www.groovy-lang.org/processing-xml.html#_creating_xml
http://www.groovy-lang.org/swing.html
http://www.artima.com/weblogs/viewpost.jsp?thread=296081

import com.example.html.* // Z LT L7

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

/] —ANBEH BRI ANEYAE
a(href = "http://kotlinlang.org") {+"Kotlin"}

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

p {+"some text"}

[/ VAT ARED A R H R
p{
for (arg in args)
+arg

B RS KN Kotlin KRG o AR VAL X E e 53847 EXRA (FFReF AR EEFE
)

o

S

=R

L&A RA A Kotlin P EMEHRZAMEROHF o Ak KRNFRTLRMNBEMEGE
o EARGPENEEZEE HTMLARL o A—RELTAE H AR ° Blde > vme £ — 4
M o<html> AREHE > WL R ECEXLTH <nead> #7 <body> ZHFAEZLE o (HILT L
CE B o)

M s L AATERT A4 2 AT ol fe R F 3 AE 5


http://try.kotlinlang.org/#/Examples/Longer examples/HTML Builder/HTML Builder.kt

html FFREE—ADARFZAR > €L —A lambda A XA SR o ZARE LT ¢

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

BARBEEL—ALA init W5 BABRERZ AR o ZRFEHERZE wve. ()
> Unit P BA—AN FEKEORERE o XEREENFTEH RIS - HTML X2 4
s (AERE ) o FERMNTALERZARBER ZEG G RA o ZEMETAAL this
KAEFF ] ¢

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

( head #7 body A HTML éﬁ};&ﬁ 124#(0)

M s AEF—H > this TUEBIRT » BINFRN G EABAALRCEIETRE —AHBES
T

html {
head { /% ... /3
body { /* ... /%

ML s IANAEAEAL2? EENAEALEBT LY html REER o CEET —A HTML
B £ 0 RGBT EAESN S AN RE EmBLE (ERNGTE P > 2844
HTML %] LB head #2 body ) °* RGBS LG o X EZMER T -

HTML X P4 head #7 body REAIZT LG html R e BE—6RFH| & > NG HEN ST
Bl Ha®] 4 ntML 4189 children FA& T



fun head -> Unit) : Head {
val head = Head()
head.init()
children.add(head)
return head

}
fun body -> Unit) : Body {
val body = Body()
body.init ()
children.add(body)
return body
3

EIR B A JEE RO FRE » FTARMN T AR —NZEMBA 0 initTag

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

BTVA » B BAVH) R 3R # ¢
fun head(init: Head.() -> Unit) = initTag(Head(), init)

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

FHRATTE R AT RME  <head> 7 <body> 7% o

REZG G F M FR M@l Z R PR LR o £ LB FRAMNZAHATE]

html {
head {
title {+"XML encoding with Kotlin"}
}
/7
}

Bk AL s AR ZR—NFHERZ M ZRAIF - 2ECHTEA —NDEG + o TRk
CA—NHERER » B — A4 unaryPlus() B4 o BBAFEHRLEEZ G- AR R
unaryPlus() /?XQIJ %R T TagWithText "f‘hgi ( Title %5@35) Q'Jﬁk(‘ﬁ :



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

}

FTIvh» BIREAMR + IO FFZle—NFHEELEI — TextElement B » FHFHL
B children H£4&F 0 YME L RAARER G —AE S S

Pﬁﬁi‘iﬁb%ﬁﬁ.i@#’j%%*T‘q'@]?)ﬁ%]'ﬂ-%—)\é(j@ com.example.html FEL o ERE—F
VAT 13 XA 6,89 58 T SL

¥
5
;\}
‘3‘

Y A 3424 © @DsIMarker (& 1.1 #2)

{7 DSL & » TH.2@ 58 EFXPTAEA KRS K4ty A o RA41T LA A lambda & ik X,
RIREENT R RABNE G F ik » RAfFR — AR —KGER > HIEEH — 4 head WH
8 head ARICAPAE :

html {
head {
head {3}

}

FEZABF P o LR RAKILBE B NFKRE thisehead IR R T A 5 head() ZIMERIFI
# thisehtml 89 R » ATAER € — T L IEEEY o

AT BRRZAFEAR » fe Kotlin 1.1 F 5] AT —#P 3 5 B0l 15 B IR a9 45 2r Ll o

A T AL %R F B IR R AR T «%«ﬂ]/\i')&?ﬁfﬂ#ﬁl F] 69 41272 A3 kA7 7248 DSL AL A 69 PT A 4%
KHGEA o Blde > 5tT HTML MRS » KA EHA—NEMR @HTMLTagMarker -

@Ds1Marker
annotation class

o R —ANEAEEAE R @psivarker VEMBARIE o AR L HEMEARA DSL ARE o

FEHEAMGDSL T » TAGERAY R THRGORE tag o R EFEIEA @HtmlTagMarker ki
ERRRENST 0 B o Kotlin #1F 35 205 AT A ARG R M A SiriE

@HtmlTagMarker
abstract class (val name: String) { ... }

HATAR LR @HemlTagMarker A%7E HTML 23X Head X ° HA IR ELCIzER :



class HTML() : Tag("html") { ... }
class Head() : Tag("head") { ... }

B T EANEMZ G Kotlin ik 35 kel 14 XiE Mk £ Bl — /A~ DSL 89— 4 0 Jt A
R AR A2 R R B

html {
head {
head { }

}

EEZE o AR T AR IR E G R R 0 AR BB X — & o AR BT AL
#

html {
head {
this@html.head { }

}

com.example.html &L &7 7% % & sL

XA com.example.html 8T L (RA L@#lFrERGTE) - eE—4 HTML
Ao RAGF KEAE R Tk Zicfedr 30 19 lambda &35 & o

£ ° @pslMarker EM & Kotlin 1.1 &2 4 T H o

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")
}
}

@Ds1Marker
annotation class HtmlTagMarker



@HtmlTagMarker
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(tag)
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 ((attr, value) in attributes) {
builder.append(" $attr=\"$value\"")

}

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))

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

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

class Head : TagwWithText("head") {
fun title(init: Title.() -> Unit)

class Title : TagwWithText("title")

abstract class BodyTag(name: String)

initTag(Head(), init)

initTag(Body(), init)

= initTag(Title(), init)

: TagWithText(name) {



fun b(init: B.() -> Unit) initTag(B(), init)
fun p(init: P.() -> Unit) initTag(P(), init)
fun hi(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("hi")

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

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



XA H| 4

K5 LA A RBRBERE A o S REB SR T US| ARER L1 > ik
M 2 AR RS -

EHN TR RS ET o e > BF GRS KA R RA R A8

typealias NodeSet = Set<Network.Node>

typealias FileTable<K> = MutableMap<K, MutablelList<File>>

IR VAA B F R A 59 7 %

typealias MyHandler = (Int, String, Any) -> Unit

typealias Predicate<T> = (T) -> Boolean

PRI A A M3 R Ao B LA 23 B AR ¢

class {
inner class

3

class {
inner class

typealias AInner = A.Inner
typealias BInner = B.Inner

RANLARAAFHER o eNFXTARARLGRE XA o B4R ENRD PRI typealias
Predicate<T> 1%/ Predicate<int> B » Kotlin 4 & &2 EY KA (Int) ->
Boolean ° B3t » BARFHZA LA > RTMERZ B LRGN T Z » RITFA



typealias Predicate<T> = (T) -> Boolean

fun foo(p: Predicate<Int>) = p(42)

fun main(args: Array<String>) {

val f: (Int) -> Boolean = { it > 0 }
println(foo(f)) // % "true"

val p: Predicate<Int> = { it > 0 }
println(listof(1, -2).filter(p)) // 4wk "[1]"
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o FE& BROSNAEBRTHTFEAXENAMNIEE TS ZIARILAF G40 X R o
— AT GBI R AN AR IR — AL o

o FHBIR o XEBRAMIBEA TS » HFELETURA F & BRI AR T LUR BT F
Gk o

oA R AR N A 5 E 0 @4 Kotlin A7 £ & 892288 ( kotlin-stdlib-
common ) ° AR R 6,4 Kotlin XA » @ T 6,4 4E AT L AbiE 2 R4 o

FERITURMAIE T & LT AGEMEERGE (@4 T KotlinldVM F & # Java &
5 Kotlin/JS F &85 JS &) ° 4 2f Kotlin/dJVM F & 89 F & 3k & T A &8 Java AR H A
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A RAE JS RAREG) o

At BN FEEFTEFRAA— MM — — AN SR TAERB G TIIEG AL jar
AR BERTHENFEHRIFRHEANRLEY Z AT E4X jar o

wE ST E0HE

B Kotlin1.2° 2 F& B LM Gradle W s ¥R I HEMMWEELS o

2/ IDE $R1Z—/#789 % F & A » % £“New Project”* 15 4E F i ##“Kotlin” T 9 “Kotlin
(Multiplatform)’i i o X 24l 2 —ANBA Z ARG R > — A £ B AES 5 AT JVM
5JIS FEARANATFERA o e shagAEI » FH /£ “New Module” x5 4E F 4% “Gradle” T



&9“Kotlin (Multiplatform)” % 7] i 1 2. — o
o FEFHERERA FAAT IV

e J% Kotlin Gradle &R m B E o K69 £ 42 F ¢ classpath
"org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version" °

e % kotlin-platform-common I&FF/2 i B4k B

e J& kotlin-stdlib-common &R 7Nz /A% 3k F

o % kotlin-platform-jvm 5 kotlin-platform-js 95 =2 R 2 JVM 5 JS F e

o 4T E13k expectedBy AF 3R TF i3] 2] A Bk 69 1R #h

UT 76 E~ T —MERA Kotlin 1.2-Beta 89/~ 42369 % 8) puild.gradle XHF :

buildscript {

ext.kotlin_version = ''
repositories {
mavenCentral()

}
dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

apply plugin: 'kotlin-platform-common'

repositories {
mavenCentral()

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib-common:$kotlin_version"
testCompile "org.jetbrains.kotlin:kotlin-test-common:$kotlin_version"

M TRTBRETT —MAT IVM FEB R TEE build.gradle ° HHIEZHR
dependencies ik“}:’ & expectedBy 1T



buildscript {
ext.kotlin_version =

repositories {
mavenCentral()

}
dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

apply plugin: 'kotlin-platform-jvm'

repositories {
mavenCentral()

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib:$kotlin_version"
expectedBy project(":")
testCompile "junit:junit:4.12"
testCompile "org.jetbrains.kotlin:kotlin-test-junit:$kotlin_version"
testCompile "org.jetbrains.kotlin:kotlin-test:$kotlin_version"

F &40 % E

Kotlin % & Ry L4 B ae X —sh AL RARBF M RFE A —#HF X o £HEES
P XAMETARLANLRGPHE—AE DAL T EAXER P TARXLETRTRK -
o 3AE ¢~A+A%@%%T% HEe o FEAE AR ERE S APl M EF &
ot AR FRFRER B CERAEFWURTAE D  MBAFTRBEEITATHRY

2o

EAZNRT K » Kotlin #AEET —# L EIRFE 9 bl o B APALH > AFRR T T 2 L
TMER » mFERRFTREG AN E Araxtmey SFFEW o A TREIIERE K14
B AT o B RN AR A —3 g

package org.jetbrains.foo
expect class Foo(bar: String) {

fun frob

fun main {
Foo("Hello").frob()
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package org.jetbrains.foo

actual class Foo actual constructor(val bar: String) {
actual fun frob {
println("Frobbing the $bar")

REATIUANAEZA

o NEBBFHTMMERNG LY EITFALLLARTLHRNTERESE o
o TAINFEBALRA expect KAEF ; EIRPE HAARA actual RAEF o

o 5 PG4T AR IT B 6 BT A S IR B AR H BARIE A actual ©

o TIME AR &AIEAT FIRA o

HEZ MHFAFFRRRTEDGH IR o AABIF » MG ERA —MERE > Tk
BIEANERDFHRZZR o BT U expect SMHARLRATHAEEN » GFETNEE NS E
7

// Nt

expect fun formatString : String
expect annotation class Test

// IJWM F&
actual fun formatString =
String.format(source, args)

actual typealias Test = org.junit.Test

BiF RAAREANATAIE AL AL N LR H T SRR PHAA LIRE A > s kAEfT R
FRpE AR 2R o IDERBETH BN EELEIRF AT L -

R —NFEAXGE » FAZENEBRFER > NG5 —FEREH‘ATHEA
AMARTARBE—NCH R LA R LAEA IR E A

expect class AtomicRef<v>(value: V) {
fun get(): V
fun set
fun getAndSet Y,
fun compareAndSet : Boolean

actual typealias AtomicRef<V> = java.util.concurrent.atomic.AtomicReference<v>
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TUREAERBFREMNR > IERTUAEENTFEFPRFESHEITT o kotlin.test TR

BT 4 NEBATAR A R P 69MK ¢ @Test ~ @Ignore > @BeforeTest AR
@AfterTest . £ JVM F & F X AF Auk bt Bl 48 2 JUnit 4 724 > f e JS F 8 1.1.4 &2EA

AL E<l-- T AT L 4F JS £ AMK o

A TAEREA o AREZIFIRB kotlin-test-annotations-common 7w B4R &G A AR o IR
kotlin-test-junit #cAeZ4REG JVM A3k » JF HIER B kotlin-test-js #nAm®F] JS 3k o
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o IR
e kotlin.test



A A

AR fE

e % JL https:/kotlinlang.org/api/latest/jvm/stdlib/index.html
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Notation

Terminal symbol names start with an uppercase letter, e.g. SimpleName.

Nonterminal symbol names start with lowercase letter, e.g. kotlinFile.

Each production starts with a colon (:).

Symbol definitions may have many productions and are terminated by a semicolon (;).
Symbol definitions may be prepended with attributes, e.g. start attribute denotes a start
symbol.

EBNF expressions

Operator | denotes alternative.

Operator * denotes iteration (zero or more).

Operator + denotes iteration (one or more).

Operator 2 denotes option (zero or one).

alpha { beta } denotes a nonempty beta-separated list of alpha's.
Operator ++ means that no space or comment allowed between operands.

Semicolons

Kotlin provides "semicolon inference" : syntactically, subsentences (e.g., statements,
declarations etc) are separated by the pseudo-token SEMI, which stands for "semicolon or
newline" . In most cases, there's no need for semicolons in Kotlin code.

Syntax

Relevant pages: Packages

start
kotlinFile

: preamble topLevelObject®

start
script



: preamble expression*

preamble

(used by script, kotlinFile)

: fileAnnotations? packageHeader? import*
fileAnnotations

(used by preamble)

: fileAnnotation*

fileAnnotation

(used by fileAnnotations)

; "@" “"file" ":" ( "[" unescapedAnnotation+ "]" | unescapedAnnotation)

packageHeader
(used by preamble)

: modifiers "package" SimpleName{ "." } SEMI?

El

See Packages

import

(used by preamble)

: "import" SimpleName{ "." }( "." "*" | "as" SimpleName)? SEMI?
See Imports

topLevelObject

(used by kotlinFile)
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: class

: object

: function

: property
: typeAlias

typeAlias
(used by memberDeclaration, declaration, topLevelObject)

: modifiers "typealias" SimpleName typeParameters? "=" type

k

Classes

See Classes and Inheritance

class
(used by memberDeclaration, declaration, topLevelObject)

: modifiers ( "class" | "interface" ) SimpleName
typeParameters?

primaryConstructor?

( ":» annotations delegationSpecifier{ "," })?
typeConstraints

(classBody? | enumClassBody)

il

primaryConstructor

(used by class, object)

: (modifiers "constructor" )? ( "(" functionParameter{ "," } ™" )
classBody

(used by objectLiteral, enumEntry, class, companionObject, object)

:( "{" members "3}" )?

7
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members

(used by enumClassBody, classBody)

: memberDeclaration*

delegationSpecifier

(used by objectLiteral, class, companionObiject, object)

: constructorinvocation

: userType

: explicitDelegation
explicitDelegation

(used by delegationSpecifier)
:userType "by" expression
typeParameters

(used by typeAlias, class, property, function)

. "<" typeParameter{ ","} ">"

typeParameter

(used by typeParameters)

: modifiers SimpleName ( ":" userType)?
See Generic classes

typeConstraints

(used by class, property, function)

: ( "where" typeConstraint{ ", })?

typeConstraint



(used by typeConstraints)

: annotations SimpleName ":" type

See Generic constraints

Class members

memberDeclaration
(used by members)

: companionObject

: object

: function

: property

: class

: typeAlias

: anonymouslnitializer

: secondaryConstructor

anonymouslnitializer
(used by memberDeclaration)

: "init" block

companionObject
(used by memberDeclaration)

: modifiers "companion" "object" SimpleName? ( ":" delegationSpecifier{ "," })?
classBody?

valueParameters

(used by secondaryConstructor, function)

: "(" functionParameter{ "," }? )"

functionParameter
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(used by valueParameters, primaryConstructor)
: modifiers ( "val" | "var" )? parameter ( "=" expression)?
block

(used by catchBlock, anonymousilnitializer, secondaryConstructor,
functionBody,controlStructureBody, try, finallyBlock)

. "{" statements r3"

function
(used by memberDeclaration, declaration, topLevelObject)

: modifiers "fun"
typeParameters?

(type . )?
SimpleName

typeParameters? valueParameters ( ":" type)?
typeConstraints

functionBody?

functionBody

(used by getter, setter, function)

: block
: "=" expression

variableDeclarationEntry

(used by for, lambdaParameter, property, multipleVariableDeclarations)
: SimpleName ( ":" type)?

multipleVariableDeclarations

(used by for, lambdaParameter, property)

: (" variableDeclarationEntry{ ","} ™"
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property
(used by memberDeclaration, declaration, topLevelObject)

: modifiers ( "val" | "var" )

typeParameters?

(type ".m")?

(multipleVariableDeclarations | variableDeclarationEntry)
typeConstraints

( "by" | "=" expression SEMI?)?

(getter? setter? | setter? getter?) SEMI?

See Properties and Fields
getter
(used by property)

: modifiers "get"
: modifiers "get" "(* ™" ( ":" type)? functionBody

setter
(used by property)

: modifiers "set"
: modifiers "set" "(" modifiers (SimpleName | parameter) ")" functionBody

il

parameter

(used by functionType, setter, functionParameter)

: SimpleName ":" type

object

(used by memberDeclaration, declaration, topLevelObject)

. "object" SimpleName primaryConstructor? ( ":" delegationSpecifier{ "," })?
classBody?

secondaryConstructor
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(used by memberDeclaration)

: modifiers "constructor" valueParameters ( ":" constructorDelegationCall)? block
constructorDelegationCall

(used by secondaryConstructor)

: "this" valueArguments
: "super" valueArguments

b

See Object expressions and Declarations

Enum classes

See Enum classes

enumClassBody
(used by class)

: "{" enumEntries ( ";" members)? "3

enumEntries
(used by enumClassBody)

:(enUmEntry{ “,“ } ",'l ’) ||;|| ’))’?

il

enumEntry
(used by enumEntries)

: modifiers SimpleName ( "(" arguments ")" )? classBody?

il

Types
See Types

type
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(used by namedinfix, simpleUserType, getter, atomicExpression, whenCondition,
property,typeArguments, function, typeAlias, parameter, functionType,
variableDeclarationEntry,lambdaParameter, typeConstraint)

: typeModifiers typeReference
typeReference
(used by typeReference, nullableType, type)

: "(" typeReference )"
: functionType

: userType

: nullableType

. "dynamic"

nullableType

(used by typeReference)
: typeReference "o
userType

(used by typeParameter, catchBlock, callableReference, typeReference,
delegationSpecifier,constructorinvocation, explicitDelegation)

: simpleUserType{ "."}

il

simpleUserType

(used by userType)

: SimpleName ( "<" (optionalProjection type | "+ }{ "," } ">")?
optionalProjection

(used by simpleUserType)

: varianceAnnotation

ki
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functionType
(used by typeReference)

: (type non )'? n ( n parameter{ n , n }’? n ) n n_sn type’?

k

Control structures

See Control structures

controlStructureBody
(used by whenEntry, for, if, doWhile, while)

: block

: blockLevelExpression

if

(used by atomicExpression)

: "if" (" expression ")" controlStructureBody SEMI? ( "else"
controlStructureBody)?

try
(used by atomicExpression)

: "try" block catchBlock* finallyBlock?

catchBlock
(used by try)

. "catch" "(" annotations SimpleName ":" userType ")" block

finallyBlock

(used by try)



: "finally" block

loop
(used by atomicExpression)

: for

: while

: doWhile
for

(used by loop)

: "for" "(" annotations (multipleVariableDeclarations | variableDeclarationEntry) "in"
expression ")" controlStructureBody

while
(used by loop)

: "while" "(" expression ")" controlStructureBody

doWhile
(used by loop)

: "do" controlStructureBody "while" "(" expression ")"

Expressions
Precedence
Precedence Title Symbols
Highest Postfix o, -, ., 2.0, 02
Prefix| -, +, ++, --, 1, labelpefinition @ |
Type RHS| :, as, as? |

Multiplicative | *, 7, % |



Additive | +, - |

Range | .. |

Infix function | simplename

Elvis| 2: |

Named checks | in, 'in, is, !is
Comparison | <, >, <=, >=

Equality | ==, \1== |

Conjunction | && |

Disjunction | || |

| Lowest | Assignment| =, +=, -=, *=, /=, %
Rules

expression

(used by for, atomicExpression, longTemplate, whenCondition, functionBody,
doWhile,property, script, explicitDelegation, jump, while, arrayAccess,
blockLevelExpression, if, when, valueArguments, functionParameter)

: disjunction (assignmentOperator disjunction)*
disjunction
(used by expression)

: conjunction ( "||" conjunction)*

El

conjunction

(used by disjunction)

: equalityComparison ( "&&" equalityComparison)*
equalityComparison

(used by conjunction)

: comparison (equalityOperation comparison)*

comparison
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(used by equalityComparison)

: namedInfix (comparisonOperation namedInfix)*
namedInfix

(used by comparison)

: elvisExpression (inOperation elvisExpression)*
: elvisExpression (isOperation type)?
elvisExpression

(used by namedInfix)

: infixFunctionCall ( "2:" infixFunctionCall)*
infixFunctionCall

(used by elvisExpression)

: rangeExpression (SimpleName rangeExpression)*

rangeExpression
(used by infixFunctionCall)

: additiveExpression ( ".." additiveExpression)*

il

additiveExpression

(used by rangeExpression)

: multiplicativeExpression (additiveOperation multiplicativeExpression)*

multiplicativeExpression

(used by additiveExpression)

: typeRHS (multiplicativeOperation typeRHS)*

b
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typeRHS
(used by multiplicativeExpression)

: prefixUnaryExpression (typeOperation prefixUnaryExpression)*

prefixUnaryExpression

(used by typeRHS)

: prefixUnaryOperation* postfixUnaryExpression

postfixUnaryExpression
(used by prefixUnaryExpression, postfixUnaryOperation)

: atomicExpression postfixUnaryOperation
: callableReference postfixUnaryOperation

callableReference

(used by postfixUnaryExpression)

: (userType "2" *)? "::" SimpleName typeArguments?

atomicExpression
(used by postfixUnaryExpression)

: "(" expression ")"

: literalConstant

: functionLiteral

. "this" labelReference?
: "super" ( "<" type ">" )? labelReference?
Lif

: when

try

: objectLiteral

: jump

: loop
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: collectionLiteral
: SimpleName

labelReference

(used by atomicExpression, jump)

: "@" ++ LabelName

labelDefinition

(used by prefixUnaryOperation, annotatedLambda)
: LabelName ++ "@"

literalConstant

(used by atomicExpression)

: "true" | "false"
: stringTemplate

: NoEscapeString

: IntegerLiteral

: HexadecimalLiteral
: CharacterLiteral

: FloatLiteral

: "null"

stringTemplate
(used by literalConstant)

: "\" " [stringTemplateElement](#stringTemplateElement)* " \""

stringTemplateElement
(used by stringTemplate)

: RegularStringPart
: ShortTemplateEntryStart (SimpleName | "this" )
: EscapeSequence



: longTemplate
longTemplate

(used by stringTemplateElement)

: "${" expression ""

declaration
(used by statement)

: function

. property
: class

: typeAlias
: object

statement
(used by statements)

: declaration
: blockLevelExpression

El

blockLevelExpression

(used by statement, controlStructureBody)
: annotations ( "\n" )+ expression
multiplicativeOperation

(used by multiplicativeExpression)

: nxn : II/II : II%II

additiveOperation

(used by additiveExpression)



- nyn - n_n

inOperation
(used by namedInfix)

: |linll : n !in"

typeOperation
(used by typeRHS)

: "aS" : "aS?" : n : n

isOperation
(used by namedInfix)

|lisll : n !isll

comparisonOperation
(used by comparison)

: |l<|| : I|>II : II>:|| : I|<:ll

equalityOperation

(used by equalityComparison)

assignmentOperator

(used by expression)

- ny—n : n_—n : nx—n . II/:ll

prefixUnaryOperation

: ||%: n
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(used by prefixUnaryExpression)

- n_n - ngn

- nygn . n__mn

: annotations
: labelDefinition

postfixUnaryOperation

(used by postfixUnaryExpression)

'
: callSuffix

: arrayAccess

: memberAccessOperation postfixUnaryExpression

callSuffix
(used by constructorlnvocation, postfixUnaryOperation)

: typeArguments? valueArguments annotatedLambda
: typeArguments annotatedLambda

annotatedLambda

(used by callSuffix)

: ( "@" unescapedAnnotation)* labelDefinition? functionLiteral

memberAccessOperation

(used by postfixUnaryOperation)

: ||.|I : II?-II : II?Il

typeArguments

(used by callSuffix, callableReference, unescapedAnnotation)

songn type{ n,n} nsn
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valueArguments
(used by callSuffix, constructorDelegationCall, unescapedAnnotation)

. "(" (SimpleName =" )? m"=r ?expression{ "," } ")"

jump
(used by atomicExpression)

. "throw" expression

. "return" ++ labelReference? expression?
. "continue" ++ labelReference?

. "break" ++ labelReference?

functionLiteral
(used by atomicExpression, annotatedLambda)

. "{" statements "}~
. "{" lambdaParameter{ "," } "->" statements "}~

lambdaParameter
(used by functionLiteral)

: variableDeclarationEntry
: multipleVariableDeclarations ( ":" type)?

il

statements

(used by block, functionLiteral)

: SEMI statement{SEMI+} SEMI
constructorinvocation

(used by delegationSpecifier)

: userType callSuffix

7

245



arrayAccess
(used by postfixUnaryOperation)

: " [Il express|on{ ll, n } ll] n

objectLiteral
(used by atomicExpression)

. "object" ( ":" delegationSpecifier{ "," })? classBody

collectionLiteral
(used by atomicExpression)

: |l[|| element{ n,n }? u]u

When-expression

See When-expression

when
(used by atomicExpression)

* "when" (||(|| expreSS|on ||)|| )’? ||{||
whenEntry*
L

whenEntry
(used by when)

: whenCondition{ "," } "->" controlStructureBody SEMI
: "else" "->" controlStructureBody SEMI

whenCondition

(used by whenEntry)



15 3% 1E L

: expression
2( "in" | "rin" ) expression
: ( nign | niig" ) type

Modifiers

modifiers

(used by typeParameter, getter, packageHeader, class, property, function,
typeAlias,secondaryConstructor, enumEntry, setter, companionObject,
primaryConstructor,functionParameter)

: (modifier | annotations)*
typeModifiers

(used by type)

: (suspendModifier | annotations)*
modifier

(used by modifiers)

: classModifier

: accessModifier

: varianceAnnotation

: memberModifier

: parameterModifier

: typeParameterModifier
: functionModifier

: propertyModifier

classModifier
(used by modifier)

. "abstract"
. "fipal"

. "enum"
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llopenll
"annotation"
"sealed"

lldatall

memberModifier
(used by modifier)

"override"
"open"
"final"
"abstract"

"lateinit"

accessModifier
(used by modifier)

"private"
"protected"
"public"

"internal"

varianceAnnotation
(used by modifier, optionalProjection)

|linll

|l0utll

parameterModifier
(used by modifier)

"noinline"
"crossinline"

"vararg"

typeParameterModifier



(used by modifier)

. "reified"

functionModifier
(used by modifier)

. "tailrec"
. "operator"
. "infix"

. "inline"

. "external"

: suspendModifier
propertyModifier
(used by modifier)

. "const"

suspendModifier
(used by typeModifiers, functionModifier)

. "suspend"

Annotations

annotations

(used by catchBlock, prefixUnaryOperation, blockLevelExpression, for, typeModifiers,
class,modifiers, typeConstraint)

: (@annotation | annotationList)*
annotation

(used by annotations)



: "@" (annotationUseSiteTarget ":" )? unescapedAnnotation

annotationList
(used by annotations)

. "@" (annotationUseSiteTarget ":" )? "[" unescapedAnnotation+ "]"

annotationUseSiteTarget
(used by annotation, annotationList)

I "field"

. "file"

. "property"
. "get"

. "set"

. "receiver"
. "param"

. "setparam"

. "delegate"

unescapedAnnotation
(used by annotation, fileAnnotation, annotatedLambda, annotationList)

: SimpleName{ "." } typeArguments? valueArguments?

il

Lexical structure

helper

Digit

(used by IntegerLiteral, HexDigit)
[ e .. omen ;

IntegerLiteral

(used by literalConstant)



: Digit (Digit | »_" )*

FloatLiteral

(used by literalConstant)

-\

helper

HexDigit

(used by RegularStringPart, HexadecimalLiteral)
: Digit | [ "a" .. "F", "a" .. "f" ];
HexadecimalLiteral

(used by literalConstant)

: "ex" HexDigit (HexDigit| "_" )*;
CharacterLiteral

(used by literalConstant)

-\

See Basic types

NoEscapeString

(used by literalConstant)

: \<"""-quoted string>;

RegularStringPart
(used by stringTemplateElement)

A\

ShortTemplateEntryStart:

D"

EscapeSequence:

: UnicodeEscapeSequence | RegularEscapeSequence
UnicodeEscapeSequence:



1% 7% 1E U

© "\ HexDigit{4}
RegularEscapeSequence:
omn \

See String templates

SEMI

(used by whenEntry, if, statements, packageHeader, property, import)
0\

SimpleName

(used by typeParameter, catchBlock, simpleUserType, atomicExpression,
LabelName,packageHeader, class, object, infixFunctionCall, function, typeAlias,
parameter,callableReference, variableDeclarationEntry, stringTemplateElement, enumEntry,
setter,import, companionObject, valueArguments, unescapedAnnotation, typeConstraint)

2\

o 7o Ry e

See Java interoperability

LabelName

(used by labelReference, labelDefinition)
: "@" SimpleName;

See Returns and jumps
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AT

A28 Kotlin 7~ Fl iR A VA BT £ 4009 e B PEARIE ©

%R MEC &

FZEME

R A EA AR T 6 AR E Kotlin (Blde 0 1.2 42 1.1.5) 0 A—A

ARG B R TIAEG B —ARRA—Aeis A =g ? T@eg o] Rk EHET TR A G FZ AN o
HEE  WwRRAT ] (BpAE R AR R BT ARA S I KRR A ) AR AR K4\ o 3t-T“8 kR
R EAVER OV » 2t T# R A7E A NV o

C— x4 #% (Full Compatibility )

» REERAZF (FRE bug*)
m T AR e R R AT 89 R R
o API ( kotlin-stdlib-* ~ kotlin-reflect-* )
= £ API & &
w TR/ M FR WA wARNING 2R 69 F H IR
=% (ABI)
m GEATES T A B R AR A
- %1} = ERe R 3 ¥

o

o EF
n TTReafe NV FHIR OV F &R 6915 %
n RLZ IR OV P T HFGHIARBATLE NV F %1% (Fh% bug*)
w A NV F iR diid ik
m 2 NV P TR OV 89— LR A
w5 A% Do R e 6 B R
o API ( kotlin-stdlib-* ~ kotlin-reflect-* )
m T AR And 8 AP
w T ARG/ M TR A wARNING 2% B9 AR R
m WARNING &89 F MR T AL NV TR 2] error & A HIDDEN %

e BCB——##|®JE &% (Backward Compatibility for Binaries )

o =4l (ABI)
w GZATES D NV 89 =2 57T OV 69 =3 %) TAE 69424 3 7 1%
n NV %38 1 430 OV — i 4l %% 69 RAD T 41 28 NV =32 4 %%
m OV BiIFERETRFEZ NV 24 (Flde o BT H7E S 4R AP 89

e BC— XA %G #% (Full Backward Compatibility )

% % APl © & %% (Backward Compatibility for the Language and API)

=)



o BC=BCLA&BCB

o EXP—— 538954 (Experimental feature)
o BT L

e NO— L& MHR1E (No compatibility guarantees )
o HAVERA A 69345 » 12 T 4845 B AEATRE
o ABNTEENTALEBRAREH

"k bugs B A ERA R EIL—AE R bug (e £ %iE B S B R LT ) o 15

CAREINAN—ANBIR RS » 2R EEFFF DO FREBG RS o

Kotlin & 4THR 89 3 5 M 4% 1E

JVM F % & Kotlin :

o HTHRAZH (Hl411.X) ZEEE
o RMAEH (FlH1.X) GEERE -

Kotlin 1.0 1.0.X 1.1 1.1.X
1.0 - C BC BC
1.0.X C - BC BC
1.1 BC BC - C
1.1.X BC BC C -
2.0 ? ? ? ?

JS F 4 Kotlin : ) Kotlin 1.1 /45 » 7 TAR AFe RIR A & 37 445 5 F= API 324
(BCLA) *12% %4 BCB °

Kotlin 1.0.X 1.1 1.1.X

1.0.X - EXP EXP

1.1 EXP - BCLA
1.1.X EXP BCLA -
2.0 EXP ? ?

Kotlin Scripts : #F TR AFr RhR A £ 3 4155 F2 APl 4t &6 £ 2 (BCLA)
BCB -

2.0

Lie) )G d m

2.0
EXP



BEGREN

Kotlin T A1 T % A~F 4 (JVM/Android ~ JavaScript WA Z Bp 35 B89 R3e-F &) o HAF & 4T
A B TR (H4e JavaScript ZA & B9 %) » Bk R4 2B EIE T o KN
8 B AR AR SR THMEME > A 24mE KRS o

HANATERTHRELABKTHEZTY R (Hlde JVUM T & £ A 4= JavaScript 978 & X&) KR
# (Blde VM L5 EHARLGRH]) » ERBERERT o

WEERBET ENATFE LTRGES APl BNE AR ZE AP £ A6 LR G F

NIAE o BRbx 9 AR EERBET FEeAaXy & (Hlde > IVM 8 java.io 2 JavaScript 8
js() ) VAR —IT A% — R A2 TAE 7 X SR 89 API (#]4= JVM #= JavaScript #).E I & ik
X) o

2 Jo P B0) T g

ZIHME G 0 4o Kotlin 1.1 P oA > TR L@ Z| ey R ZEX TS % o LEHRF LR
TN (opt-in) RIERAF RAREELESLE o« TRMOARE T QG REANTRAZD > 2
AN RRIEEATRRAE R REM (RRTRRfESHE) -

Kotlin 1.1 1.1.X 1.2 1.2.X
1.1 - BC NO NO
1.1.X BC - NO NO
1.2 NO NO - BC
1.2.X NO NO BC -

EAP ¥ 7Z IR

KM EZ A5 F K (Early Access Preview » EAP) ¥MHE AR B 457k Rl » B R 6T R
B 7T AR A EAT R R o ZAR MM B R R ZHRE (RERINRAERRE AR
F e G ZATRA BRI A 8 &R e mth) o ZRWEROR T LZART ZATIR
Beta M XIR A B T X —KF| o

FTREZFR @ EAP A 1.X (Hl4= 1.1.0-eap-X) HFGHTAH =2 4] T2 BF R LT
FRAEARAE 28 o BAV A 0K A AR S iF AT KA LA T IRA L G RE o BRFRANT
FRAE) EAP (#l42 1.1.3-eap-X) » X EAP # A LA T ABl 89492 »

R



L —ANRKEAREHSE —AFHRAN » - FRARCEEH - MmAMAZAN » Tisd i
FARBZEHEA R —KGRE" c AT HILETER BRI INATIL KR FGRD » KA1I4E
T T4 4474 % (f£ IDE A& Gradle/Maven ¥ 7T F)

® _language-version x.y —Kotlin i3 RA XY 892 MEX » L5 BT AHES
ek &R o
® _api-version x.Y —Kotlin API e A& XY 89 5 WA » 2112 F k B Kotlin 17 £ &
(46 %I1F & £ RBRA) 83T AP 8 BT A R AR & 4% o

= e o

4o 4%l NV Kotlin %% % 7 7 classpath T & A OV t=EE X OV R4tE » AR A T A B
Be B4R FE o AT bR iFARETH BN ZINEA » BATZLE 2GR X A 2 #H 3
NV > Z 2548 € APl R AR[1E S RASL o TN RIFES AN E LR BT ES > R

Bldo s R OV=1.0 ENV=11"> RTRARI| U TFELZ — .

Runtime JAR files in the classpath have the version 1.0, which is older than the API v
ersion 1.1.

Consider using the runtime of version 1.1, or pass '-api-version 1.0' explicitly to re
strict the
available APIs to the runtime of version 1.0.

XFAREMRATIRA 1.0 0947 A E XA EAE A Kotlin 2% % 1.1 c XA R E & 7 A4
¥ .

o o RARATIALM 1.1 A E F 89 API RA R T3 API 8995 241 > AR 2w 4R i %
B -

o wRRMRFMHGNRDE 1.0 F7EE&Z » RTUMESL -api-version 1.0 °

o o RARRI RS2 3] kotlin 1.1 » 2R REAL A #7895 5 At (Bldo > R ARG — LR LT 4
EH%) » ARTVAE%A  _language-version 1.0 * XA TRFIFTH &9 APl F2iE 5 7 48 3|
1.0-°

Runtime JAR files in the classpath should have the same version. These files were foun
d in the classpath:

kotlin-reflect.jar (version 1.0)

kotlin-stdlib.jar (version 1.1)
Consider providing an explicit dependency on kotlin-reflect 1.1 to prevent strange err
ors
Some runtime JAR files in the classpath have an incompatible version. Consider removin
g them from the classpath



S Aok A A R LR 89 B A ARBL » blde 1.1 R Ao 1.0 RSt © A T Bk 5 38 470 30
WA 4R > RATE DR A FTA Kotlin & 8948 FIRR A © ARG » 5% Bt 1.1 R4HE K
o B AR E o

Some JAR files in the classpath have the Kotlin Runtime library bundled into them.
This may cause difficult to debug problems if there's a different version of the Kotli

n Runtime library in the classpath.
Consider removing these libraries from the classpath

K&k A £ classpath A —ME » € FREAEH Gradle/Maven &4 ik # Kotlin 47 /£ & >
mAGEFHER—MET (FPRAEMORE) o IFGETRESFHEA » AAiralE
I AT EA Kotlin A7 EE 6 4] » B e 2 ARBUR A AR WA 69 TR 4] » ART L
classpath 2| Fl — N E 69 % MR A o 5% BRI A A6 R 9EE > FRBEA
Gradle/Maven & # BUX 69 22 33 °



Java Z#1E

% T Kotlin 5§ Java Z#EHARE £ 588 o

e Kotlin #8 Java
e Java ¥ A Kotlin



£ Kotlin ¥ 78 A Java X5

Kotlin Z2& i3t %8 T Java Z4E4EH o T A Kotlin & A X8 3.4 69 Java R4S » #
B & Java XAG o 407 VUARIRF] X B A Kotlin KA o 2 A% P &A1 A2 M Kotlin 18 A
Java R g —stm ¥ o

JUFFr A Java A ES AR =T A4S Rl @ % A 44T 9 A

import java.util.*

fun {
val list = ArrayList<Int>()

for (item in source) {
list.add(item)

}

for (i in .source.size - 1) {
list[i] = source[i]

}

Getter 7= Setter

1B Java 4 & 89 getter f setter 8975 % (L ARV get FFRkBI RS KT EFIL set K
¥ 54y ik) £ Kotlin F AT A B o Boolean M E ik (H T getter 89440 is
3k f setter 89 & RVA set Frk) SR TAL getter F kLA AR G ARG BE o Bl

import java.util.Calendar

fun {
val calendar = Calendar.getInstance()
if (calendar.firstDayOfWeek == Calendar.SUNDAY) {
calendar.firstDayOfWeek = Calendar .MONDAY
}

if (!'calendar.isLenient) {
calendar.islLenient =

}

HIER R Java X RA — A setter » €& Kotlin ¥ T &AE 4 BT L » A% Kotlin B 71
X#H R B (setonly) &tk o



R void 8 7 &

4o F — A Java 7 %R void » A8 Z M Kotlin A B PR E ynit © T —FH AL H LR E
fh > ¥ d Kotlin id B A RALMIE » AAZBEAG AR LB (£ unit ) °

¥% Kotlin F & %425 69 Java #= 12 A5 #4745 3L

— & Kotlin 242 F & Java ¥ & A AR ¢ in > object ~ is FF o WwR—/ Java &
AT Kotlin 24854 7% RAATUERL R 5 () FHHELECRAAZST %

foo. is” (bar)

bt 5Fe LA

Java P AEFT ] AR T A6 & nuil » X4£4F Kotlin x5k & Java ¥t £ 2R =M E A LR
MLy o Java = A LA Kotlin PR HFAMRAFERA - s ZFEAG TR ES
AT AREeNgxrsRieg5k Java PAR (255450 T L) °

AT 76

val list = ArrayList<String>()
list.add("Item")

val size = list.size

val item = list[0]

ZERMNARFE LR E 7 RN > Kotlin X% FRRET MR 2AETHBAN
TRARK » BA B4 A F A4 Kotlin &£ s 89 [LIE Z A5 3F6 B2

item.substring(1)

FERARZRTAR T » ERATRRAEESPHANLE TEA o Sfo—NMFEEARMEL—N
Kotlin &0 » ST ARM AW (BT ELEAMMENYFEEA > wEBP item AT
BEARGER) » RERNTARBRMNPLZGER (TEXIEZLAHT)

val nullable: String? = item
val notNull: String = item



W REMNBBFEETRA > BEFEESLLEBMANAL —ABTZF o Xk Kotlin WEETTEREE
18 o B & de-F B e IgEE @%@g@ Kotlin 5% #x &t » )&/\ﬁﬂz%:liﬁ o B8R RiF
BRAMIEZEE AT @TiEE (RELTRZAGRE  ARZI I THRAAHEL) o

FeRXBRTEA

do PRk s FEERBRRARSTEX L AAES PEAMEIEE R BiFERFe
IDE A F % (E#REET ~FHEAETF) RFAEN > AARNA—ABhieF kAT
1 :

e T RTT RAEA 107
® (Mutable)Collection<T>! R AT“F AT B XKL ERATEN 1 8 Java £467 >
® Array<(out) T>! RTTERXRERTEN 7 (X 71 é@%%‘%’ﬁ) 8 Java %4’

o 7k

AATEREZRGJavaR B HA LR TAFELE > MAKRTA EETZEXIEEH Kotlin %
Ao RESIFSMATEWREZM 045

e JetBrains ( org.jetbrains.annotations & F &) @nullable #7 @NotNull )

Android ( com.android.annotations #7 android.support.annotations )
JSR-305 ( javax.annotation * ¥ LT )
FindBugs ( edu.umd.cs.findbugs.annotations )

Eclipse ( org.eclipse.jdt.annotation )

Lombok ( lombok.NonNull ) °

R ¥T AL Kotlin %1% £ A b 3R B 7 86 5] & o

JSR-305 ¥

& %4 JSR-305 F & LAY anonnull EMR R AT Java EREGT =M o

4% @Nonnull(when = ...) 1A% when.ALwAys * A X 1% AR R A LA A JE
% i When.MAYBE 45 When.NEVER &7 Z XA . @ when.UNKNowN FRAE| XM A& LA

o

o

7T 4t 2t JSR-305 iE MY iEE 0 AL FH R A B A K EMA (2o jsr3es.jar ) WA
Y iE IR B o Kotlin %1% & 7T ANE T8 JSR-305 i/ » A R & # iz MLk £ %2 ¢

B Kotlin 1.1.50 #2 » & ¥ H < LT 2R e i (KEEP-79) (WLTF=xX) -

4

RARZTHINA (A 1.1.50 #2)


https://www.jetbrains.com/idea/help/nullable-and-notnull-annotations.html
https://github.com/JetBrains/kotlin/blob/master/core/descriptor.loader.java/src/org/jetbrains/kotlin/load/java/JvmAnnotationNames.kt
https://jcp.org/en/jsr/detail?id=305
https://aalmiray.github.io/jsr-305/apidocs/javax/annotation/Nonnull.html
https://github.com/Kotlin/KEEP/blob/41091f1cc7045142181d8c89645059f4a15cc91a/proposals/jsr-305-custom-nullability-qualifiers.md

R —NEBEABARIEAR aTypequalifiernickname 5 JSR-305 @nonnull (HRA €L
1"(’3%‘] o s @CheckForNull ) ’ ﬁﬁﬁ‘iﬁ /iﬁ‘?-ﬁiﬁﬂ E] %"l%fﬂ ﬂ; #"I’?’F’%Bﬁ éfﬁfi'ri ’ ﬂ_—,a:;ﬁ—!;‘l?%
[ 2 E AR AR ) 89 AL

@TypeQualifierNickname
@Nonnull(when = When.ALWAYS)
@Retention(RetentionPolicy.RUNTIME)
public @interface MyNonnull {

3

@TypeQualifierNickname

@CheckForNull // 7 —AEARE 45 #6895 4R
@Retention(RetentionPolicy.RUNTIME)
public @interface MyNullable {

}

interface A {
@MyNullable String foo

4

// #& Kotlin (Z#4X) F : fun foo(x: String): String?"
String bar 2
// £ Kotlin (®#4£X) ¥ : “fun bar(x: List<String>!): String!’

RARZ A KINE (8 1.1.50 A2)
@TypeQualifierbefault 5| A& B 72 BT Az EAENERBRA L LEKINT EH 2 o

REEMERNS A FFNIFEAR eNonnull (RELHFR) 5 eTypequalifierDefault(...) iE
2 BHFA—3 %4 ElementType 14 :

hazN

ElementType.METHOD M T 7 ik 69:R E A ;

® ElementType.PARAMETER A T 144 %k ;

® ElementType.FIELD A TF K : AA

® ElementType.TYPE_USE (B 1.1.60 A2) A THEMT XA » G XA 2%~ AL HH L
REi@msFEA o

L KA HF RAFET EHIEMEAL R KINT 2 > B RK AL R R A B EAFHGHA
KA A ICALE) ElementType BI R AR T KINEMGTEALE ©


https://aalmiray.github.io/jsr-305/apidocs/javax/annotation/meta/TypeQualifierNickname.html
https://aalmiray.github.io/jsr-305/apidocs/javax/annotation/meta/TypeQualifierDefault.html

@Nonnull
@TypeQualifierDefault({ElementType.METHOD, ElementType.PARAMETER})
public @interface NonNullApi {

3

@Nonnull(when = When.MAYBE)

@TypeQualifierDefault({ElementType.METHOD, ElementType.PARAMETER, ElementType.TYPE_USE

1)
public @interface NullableApi {

3

@NullableApi
interface A {
String foo(String x); // fun foo(x: String?): String?

=

@NotNullApi // 7% & kA 4506yl
String bar(String x, @Nullable String y); // fun bar(x: String, y: String?): Strin

g
// @ “@NullableApi® £#A "TYPE_USE® T&EHXA >
// B3LIAA List<String> EHSRKRT 26 :
String baz(List<String> x); // fun baz(List<String?>?): String?
/] “XTHFABRETFERA s RAR X
// UNKNOWN 471289 *] % M E A7
String qux(@Nonnull(when = When.UNKNOWN) String x); // fun baz(x: String!): String?
}
Kl IR 3

EEABIFHORRRERBRAT AAREXT BN TUABEFEEE o £
@underMigration EME5RIFRREART o

o E OB AT E M

// X#F : test/package-info.java
@NonNullApi // BRikH“test” &P FiA XUE AN T E
package test;

@underMigration Ef% (B 1.1.60 #e)

JE BG4 B 7T VALl @underMigration ‘EME (£ E M kotlin-annotations-jvm T 4%
) RBXLTAHEERBREFOEHZRE -

@underMigration(status = ...) T RBMEIEET HiFSWwITLE Kotlin PEEEAG TS
Ak (Blde s 42 H @mynullable A% iE69 ERMEVE A 3k 2 44)



® MigrationStatus.STRICT A% 7EAFIGAEAT 40T EMZ A7 — A% TAF » Bpxd R 3 R R4 #
oRE AR BN 6 £ A Kotlin 69 23

o T wMigrationstatus.WARN * % Rl AR A ELEm A AR REME AN EELE

FEXEA @
® MigrationStatus.IGNORE M 1% %% 5 XA LG T EHIZM o

JE b 4E 3P T Ad4 @underMigration WREBRB| LA Ffjﬂiriﬁ‘ ARG ER F&Tﬁﬁ‘@lﬂ\'ﬁﬁ :

@Nonnull(when = When.ALWAYS)
@TypeQualifierDefault({ElementType.METHOD, ElementType.PARAMETER})
@UunderMigration(status = MigrationStatus.WARN)

public @interface NonNullApi {

3

@NonNullApi
public class {3

AR T EREROGIBREAT AL EVREF A ALK » EERATRAEBREHF
B R ik e

4o REKIAE AR AF1E R RBIREFHAAR > FLENAIREA  oundermigration * AF 2 4E A &K
INERREAFEGRE o

YmiF B ECE
TAB LR F A VATRAE _Xxjsr3es miFHicE kEE JSR-305 40 :

® _Xjsr3e5={strict|warn|ignore} X & I @undermigration EAREIITH o B T LT EM
R » RERZ @TypequalifierDefault CAREIR S Fo L EFHAE » mA P EH3 04
JSR-305 % # 69 Kotlin A 7T A8 F & F Rt 4 - & Kotlin 1.1.60 A2 » X —4r & A 7R
3 @underMigration Ef# o

® _Xjsr3e5=under-migration:{strict|warn|ignore} (B 1.1.60 #2) & % @underMigration
ERBEGATH o AP TR ENESBREIATRGEEZ : NTRAZEBEZESLREHN
wARN B dR4E% 0 R o AT Ae A 2 A R 4G R AR & B B A oA o

®  _Xjsr3es=@<fq.name>:{strict|warn|ignore} (B 1.1.60#) BE LA EMOTH » L

<fq.name> L GIEMETERTRL o AT RBEBRTIASZ KRB - At TEHEEHL
AR BEFTHEM -

;IQ‘“F’ strict > warn 5 ignore ﬁ_éﬁé’-\i—% MigrationStatus “F’ﬁ(J*EJ rg] ’ #.ELP\ZT
strict BEASHREMERFORA L Kotlin P62 -



2

A& 0 WA JSR-305 2 @Nonnull > @Nullable & @checkForNull & &R A #%
W BT IEARES 7 BAE Kotlin P 23 > £ e fMREHRFRLH -xjsrzes & o

18] 4 ’4%’ -Xjsr3e5=ignore -Xjsr305=under-migration:ignore -
Xjsr305=@org.library.MyNullable:warn BBl RIESHRT > 2 REFES TG
@org.library.MyNullable A%7EB)T % R kA REL > m A% A L4 JSR-305 /2% o

2t kotlin 1.1.50+4/1.2 BR A& » HEKIAATH F FT -xjsrzes=warn ° strict MAEINHZEE
M (B TERNE S ED) o

S At R A

Kotlin # 7k 4 — 3.4 Java £ « &4 8 %7 T 2“6 RH"I Java wofi » @ HAf FAn 5
# Kotlin £ o WAt R& AL BENA > EAHAFRIETE o Java 8 £ £ 1M A 49
k8 Kotlin &% (F7efx-F 6 £74)

Java £ Kotlin (7%
byte kotlin.Byte
short kotlin.Short
int kotlin.Int
long kotlin.Long
char kotlin.Char
float kotlin.Float
double kotlin.Double
boolean kotlin.Boolean

{:.zebra}

—WIERAGAE RV AERRS


https://aalmiray.github.io/jsr-305/apidocs/javax/annotation/Nonnull.html
https://aalmiray.github.io/jsr-305/apidocs/javax/annotation/Nullable.html
https://aalmiray.github.io/jsr-305/apidocs/javax/annotation/CheckForNull.html

Java £# Kotlin £ 2!

java.lang.Object kotlin.Any!
java.lang.Cloneable kotlin.Cloneable!
java.lang.Comparable kotlin.Comparable!
java.lang.Enum kotlin.Enum!
java.lang.Annotation kotlin.Annotation!
java.lang.Deprecated kotlin.Deprecated!
java.lang.CharSequence kotlin.CharSequence!
java.lang.String kotlin.String!
java.lang.Number kotlin.Number!
java.lang.Throwable kotlin.Throwable!
{:.zebra}

Java 89 & #8746 £ A s 41 3] 7T % 69 Kotlin £ %! :

Java type Kotlin type
java.lang.Byte kotlin.Byte?
java.lang.Short kotlin.Short?
java.lang.Integer kotlin.Int?
java.lang.Long kotlin.Long?
java.lang.Character kotlin.Char?
java.lang.Float kotlin.Float?
java.lang.Double kotlin.Double?
java.lang.Boolean kotlin.Boolean?

{:.zebra}

HEEL AR LR ER RS LR FE LA ¢ Flde > List<java.lang.Integer> &
Kotlin ¥ &M 4 List<inti> ©

EAEAE Kotlin P TAZ R38R TT6y» At Java XA Toegt : (TATH
i A Kotlin 2R A 32 ¥ £ kotlin.collections L) :



Java £ %! Kotlin R £ 7! Kotlin T £ £ #!
Iterator<T> Iterator<T> MutableIterator<T>
Iterable<T> Iterable<T> MutableIterable<T>
Collection<T> Collection<T> MutableCollection<T>
Set<T> Set<T> MutableSet<T>
List<T> List<T> MutableList<T>
ListIterator<T> ListIterator<T> MutableListIterator<T>
Map<K, V> Map<K, V> MutableMap<K, V>

Map.Entry<K, V>

Map.Entry<kK, V>

MutableMap.MutableEntry<K, V>

{:.zebra}
Java 89 %4 T AT ek 4t

Java X # Kotlin (7%
int[] kotlin.IntArray!

String[] kotlin.Array<(out) String>!

{:.zebra}

Kotlin F %) Java 2 #

S

3 69
(Mutable)Iter
(Mutable)Iter
(Mutable)Coll
(Mutable)Set<
(Mutable)List
(Mutable)List
(Mutable)Map<

(Mutable)Map.
(Mutable)Entry

Kotlin 8728 5 Java A & 1 F (%K LZ27) o %35 Java 28 & X Kotlin Bt » &1 &t —

it
o Java i@ AT i e R R AL F -

O Foo<? extends Bar> ﬁgiiﬁi Foo<out Bar!>! °?

O Foo<? super Bar> ¥ P, Foo<in Bar!>!
o Javaty R4 XA R E T

o List A List<*>1 * BP List<out Any?>! ©

#o Java —# > Kotlin £ Z4TH TREGZA > Bpad £ 1 F 125 B AT S P agR L XA 4
FbgEFREAR o BP ArraylList<Integer>() #7 ArraylList<Character>() & FAERX 969 o iXf%
FPAT is M KT e B2 A o Kotlin A AT is -BMEHRFZA LM @

if (a is List<Int>)

if (a is List<*>)



Java & 4

5 Java I F > Kotlin F 8 482 F A T #) o L FZokA Kotlin R AFH A& — 4
Array<string> MAA%—~ Array<any> °* }krﬁi‘ﬁ%%—f T 4869 2 4T B B o Kotlin 428 1k KA1

fe— AT R0 5R B BAR KA B fE # 4 Kotlin 897 7% > 22T Java %% » XA AT
(ﬁli Array<(out) String>! ﬂ’ﬁ/i\éﬁ%@jtﬁf_) °

Java ¥ & & o FA ok AR R £ VB XA AEE KA /VFARAE G4 o BT Kotlin FE# T X
wgPmy o AFR—ATAFZE KRG Java REBHATE o 3T &R A LA 69 Fa 47
H A48 X ( IntArray > DoubleArray ™ CharArray %;‘53;) IR AE - BilE5
Array R L% FEHS%FmR Java R A XA A ARG RAETEEE o

B%H — /N2 int A %354 Java 7 ik ¢

public class JavaArrayExample {

public void removeIndices(int {
[/ SRR
}

& Kotlin PART AR H/E# — AN A XA g 44 .

val javaObj = JavaArrayExample()
val array = intArrayOf(o, 1, 2, 3)
javaObj.removelIndices(array) // 4% int[] %7k

L %AEA IVM F 7 REBE > iR SR R8G5 7] 0 XA 5] AMEFT A4

val array = arrayOof(l, 2, 3, 4)
array[x] = array[x] * 2 // T&EFRAEm get() #» set() #AA
for (x in array) { // T~ &ablZEXE

print(x)

}

PrA% & AR A & 5] ZALEE » R & 5] AEAT A4

for (i in array.indices) {// F&alZ R E
array[i] +=

}

R 0 in - M AL R BIN 4



if (i in array.indices) { // F (i >= 0 && i < array.size)
print(array[i])

}

Java 7T T 5 %
Java RA K B —ANEAT T F 44 (varargs) 87 & ke %35 ¢

public class JavaArrayExample {

public void removeIndicesVarArg(int {

AZMHFLT  RERERNREFEFHF « Ritik IntArray

val javaObj = JavaArrayExample()
val array = intArrayOof(0, 1, 2, 3)
javaObj.removeIndicesVarArg(*array)

ARl EZEMEE null —NFRAATRSRGF % o

BAEF

W T Java LTikArie A TEEFE X6 5% > Kotlin A5 B A 8.4 fRfe & 4% 69 /E4T Java 7
FEABEFEB LY T ( invoke() F) A o FAFEAFRARAEXAR Java 7
% o

A H

J£ Kotlin # » PTH FHAZ LA » XEREBIFS T LBABRMRIL P GEFT—A - B
sboo BARER —/NF A6 Java A AR 0 Kotlin R4 3% 8 R BEAT E 1 -

fun render {
for (item in list) {
to.append(item.toString()) // Java & %R A14E X 2R T0Exception

}



xR Tk
% Java £A 5 %] Kotlin & > £A  java.lang.object #IPTA G AARRT aAny ° mEAA

Any FAFERETH » CAFPHT tostring() > hashCode() #7 equals() EAH AR »
BFTvA T &M 3] java.lang.object #9FAupg R » Kotlin 8 8|47 fk %4k o

wait()/notify()

Effective Java % 69 &-& & HE UL e A X T (concurrency utilities) 2 wait()
Fo notify() ° Bk XA any B ARREIAANFT K o wRREGEF R M
& o ARTTAGF L4534 A4 java.lang.object

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

getClass()

ZBAF st £69 Java £ 0 EE S LR java Y RBM

val fooClass = foo::class.java

L@ ey XKaZ4E R T B Kotlin 1.1 A2 XL 3Fa9 48w 69 5 5] | o ARALT A4E A javaclass ¥ BB
M

val fooClass = foo.javaClass

clone()

£B % clone() * HFEYAK kotlin.Cloneable :

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

3}
T & %t Effective Java 895 11 4 £ 325 clone °

finalize()

2EA finalize() ° AR E B LR ERENE > A EE override *4EF :


http://www.oracle.com/technetwork/java/effectivejava-136174.html
http://www.oracle.com/technetwork/java/effectivejava-136174.html

class {
protected fun {

}

RIE Java 89N » finalize() TAEA private 9 ©

M Java X 4 K

J£ kotlin % » £ BEP RS R — 1 Java £ (RBRBERHEN S/~ JavatEa) o

% °] 7 & i

Java £09F AR R 2 & KU E R o RATRFI I GEEF ZEAE RS >
2T VA B RFFI LR R > 44w -

if (Character.isLetter(a)) {

3

Java &4t

Java RA4tE AT Kotlin £ » RZTFR o 4o LATi » 4RTVA4E Al instance::class.java ,
ClassName::class.java ﬁk%‘ instance.javaClass ikl java.lang.Class k3 A Java B

5 o

H A X F 6 B 5L 8L A — A Kotlin & RIL— 4~ Java 8 getter/setter 7 & A& e FH ~ A
—A Java FEIRIL—A Kkproperty > A —/> KFunction R —AJava 7 ER AR
o RZTFHK -

SAM 3% %

A% Java 8 —#F » Kotlin 4% SAM # 3 - X &k £ Kotlin 5% 3 3 @44 T VA B 3h 89 3% 3 5%,
RA—ANEHKINFG X6 Java oy 23, » RBXAFIEN A LA RS 53X/ Kotlin 4089
S AR AR LKL o

AR VA AR Z SAM 40 8 5245 -



val runnable = Runnable { println("This runs in a runnable") }

...... AR R RAR P

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

wR Java R A S M EZDZRFANBE O 7 % > AR AT L2 4E A% lambda &k iR AL
8 SAM R A E fe R R R BB EFL ARG ST FE o  IRERIEJPL2BETHRIFSAKR

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

HEE CSAMERAZEATH e MAEATHER PR EMFRLRAE—ANFES
pE

wREE 0 AR EAT Java ZHEAE : B4 Kotlin A &350 S AA » FTATE 2N &
HABEHRA Kotlin o » A RS Lo

= Kotlin ¥4 F JNI

ZEH—NEARK (C R C++) KRADP LG HE > REFZAER external 5464 Kiz1C

o

[

external fun foo : Double

LAt L Java P TEFT XA AHE o



Java ¥ A Kotlin

Java T A2 A F Kotlin 4XAS ©

By T

Kotlin &M & %% mVA T Java L& :

o —/ getter ik » LARAE A ATL get F i
o — /N setter 7k LARA I AR set A (REEHAT var BME)
o —NRAEFH  GEMLEMME (REATLAREFHRGBKE) -

%4 > var firstName: String %AIERAT Java A :

private String firstName;

public String {
return firstName;

}

public void {
this.firstName = firstName;

}

o RBMEGY G ARVL is TRk o MR R F] 895 AR A AL getter 89 % fR 5 B L ARAA R o
it H setter 89 AR AN is B#HA set HIF o Bl > sFTBM isopen ° H getter &
R isopen() * M i setter 2ARM setopen() ° X —FLMIE A TAEATRA B M » H T
T Boolean °

61, 4% % 3%

£ org.foo.bar LA ) example.kt XHFF EEAEGPTA 69 R Bt » BT KRR A%
FMR—A4% A org.foo.bar.Examplekt & Java R&j#FEF ik o



// example.kt
package demo

class Foo

fun bar {
}

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

TAE R @avmname EMRAS A R Java Re9E L

@file:JvmName("DemoUtils")
package demo
class Foo

fun bar {
}

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

R EAIHPARTARY Java £ E (ALAMBFELRXL4EREAAME Y @iviName £
fR) BF AR o Rfn 0 RIFERBAER—NE— Java ShRE > CRAABEHLARALE
ERATA AT EA GGG A E R o B M ARZHEGIN » FEPTA A X B FAL
A @JvmMultifileClass E## o

// oldutils.kt
@file:JvmName("Utils")
@file:JvmMultifileClass

package demo

fun foo {
3



// newutils.kt
@file:JvmName("Utils")
@file:JvmMultifileClass

package demo

fun bar {
}

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

%45 5 B

4o R F R A Java T Kotlin B MAEA FEEE > MR FEREM eivnrield EMAEiriE o
BFBIE R 5K E B AR 8T W o ek — AN B A G F B (backing field) ~ FEA
H ~ %K open [ override HAH const MR BT AKEIG BN > AR ZERTAR
@IvmField EfR1% B ML o

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

3

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

}

R s B (EJavat ) WAREAFHE o FEGT LIRS 1ateinit B
setter #8 F] o

wATH

fdr 4 at G RAE AT R T B A Kotlin Bl 2L Hd 2t R AAH A Lo R T AAHA
BBTH

BEREFEREARG > AZTUBLATHF A —FFH K



® @ivnField /% ;
e lateinit 54H4F 3

e const 154HAF

M @ivmrield AREXM A B LA G BEAT LAME T LG HSTH

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

// Java
Key.COMPARATOR.compare(keyl, key2);
// Key %£¥# public static final F&

JEAr 2 ot R ER A 3t R P oy — At iR ke i B B 5 B setter A8 ) 7T L 69 3% &
JG TR o

object Singleton {
lateinit var provider: Provider

// Java
Singleton.provider = new Provider();
// # Singleton %£%¥4# public static 3F-final F&

B const A#iEN (ERXFPURAETNEL) BME Java PEARABHIFH

// XH example.kt

object 0Obj {
const val CONST =

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

const val MAX =



J& Java P :

int ¢ Obj .CONST;
int d ExampleKt .MAX;
int v = C.VERSION;

AT A

4o F BT 5 Kotlin % R R AT A A F % o Kotlin BT AA G L3t AL P2 L
B A MR T FE > WwRRFERXRRFARIEA @ivnstatic 975 o W R RAE R ZIEME > RiF
RN EZHETAERBAFTE WAENE AL P AEREH FiE o fldw:

class C {
companion object {
@JvmStatic fun foo {3
fun bar {}

A > foo() 4 Java FA#HKE > @ par() FE:

C.foo(); // #FlAl

C.bar(); // #i%: F"E— NI 5%
C.Companion.foo(); // & %67k
C.Companion.bar(); // "E— T4k X

3t F 42t AR

object 0Obj {
@JvmStatic fun foo {3}
fun bar {3

f£ Java P :

Obj.foo(); // Al
Obj.bar(); // %%
Obj.INSTANCE.bar(); //

R AR o i3 4] 52 45 9
Obj . INSTANCE.foo(); // 4.7ifli

@ivmstatic  EAFALI LA A T ad £ A A ot F 69 Bt > 42 getter 7 setter kA LA £
REEZFEESFHREPEHFEAR o



= Nt
Kotlin 8 7 LA T 2] 7 X k4t 3] Java :

® private AR AIEFEMR private KRR

® private B TRE 7 PR ShiF Ak 6L 4R Ry 3R 5 B

® oprotected PR#F protected (VEFE Java A G R B — AP LMK R AR >
Kotlin & » PTA Java £ 435 M & 7 209 KAg)

e internal & H}]/ﬁ\ﬁy&%] Java “F'é/:l public ° internal ﬁﬁﬁ&.m S LEepA —5"1"5“#1" 4i

F g vlfe Java F & SMER B F BLARIE Kotlin 2L 4% B A ¥ & 848 Fl 2.4 69 8% 5 f R

T

public R#F public °

KClass

AR EZBMAA kclass R 438 Kotlin 7% o RBAXAM class F| kclass B 3
i BTARSLMA T M class<T>.kotlin ¥ B BB ENH XN Rk FoH #7440 ¢

kotlin.jvm.JvmClassMappingKt.getKotlinClass(MainView.class)

il @JvmName ## & %% i+ %

Aot EZAT L —/ Kotlin P88 RBAEFFTAFTH H = IVM L4k o mREHHFEh
TR LT K

fun List<String>. : List<String>
fun List<Int>. ! List<Int>

ZAANZEREE N T L > BAeie) JIVM &4 2 —#

8 © filtervalid(Ljava/util/List;)Ljava/util/List; ° 4R HA1E 842 €i14& Kotlin F A
FE LA BATEZA @iviname FARELFH—A (RAAD) > AT TR L AREAN A
%

fun List<String>. ! List<String>

@JvmName ("filtervalidInt")
fun List<Int>. : List<Int>



£ Kotlin ® €A41T AR AR R 89 4 #&% filtervalid k15 1F » M iE Java ¥ » €114 %] &

filtervalid ﬁ" filtervalidInt °

BRI ETLERTEE x R getx() &4 :

val x: Int
@JvmName ("getX_prop")
get() =

fun getX = 10

HRE

BEBEERN THERR - #ETEF - BFRRATHET & AR O FI LG F k-

class Foo @JvmOverloads constructor(x: Int, y: Double = ) {
@JvmOverloads fun f {
}

}

T HE—AMARNLYHE > BEER—DIINER > BNMERSRINFRICELY
il BB it o £ LB T » 2AERATRE

// mERL

Foo(int x, double y)

Foo(int x)

// Tk

void f int {1}
void f int {3

void f {3

HEZ > R E R PH R ARG AR RS TAARNE M2 A4
NN A5 E R o ZRE XA @ivmoverloads ERALA K o

TH



4o E AT » Kotlin A 24 7% o Pk » % Kotlin %44 Java 24 1~ & F At 7%
T & 4o R ENA — A Kotlin &3k :

// example.kt
package demo

fun foo {
throw IOException()

KRG BN BEL Java PRACHHBRIANART @

// Java

try {
demo.Example.foo();

}

catch (IOException e) { // #i% : foo() &% throws %/ &+ %% IOException
/] ...

}

B4 foo() AA P 10Exception ® EAIIM Java #iFHFE T —ARBHE - AT HARER
AN RE > B4 Kotlin P42 @Throws Ef# ©

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

R e
50 Java I8 Kotlin & #0H » A BLERATE nutt 164 9% 55 « SRR 4

Kotlin 45-F7 A #8072 3F = A 809 /N R $ A BT AN o XAE KA1L A8 Java AL 2 5 Bp4F

B| NullPointerException °

2% i A

% Kotlin 89 £A& A T # W14 T > K AAFLBFT N Java R F & 2| €A169 A ik o 1 RATE
BEMNA AT XAy ME A E 69 K%



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

interface Base
class Derived : Base

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

—FP B ALIEPT G ARG 4R K Bt Mo, Java RS B9 7 R TT R & A2 ¢

Box<Derived> boxDerived { }
Base unboxBase { }

A& > f2 Kotlin F &A1 VA B unboxBase(boxDerived("s")) * 1224 Java P 477l
8 B A Java PR Box AHEZALM 1 LEZRATE > TR Box<Derived> 7R &
Box<Base> HJT X o Z4t H & Java P T » RAVL A TZ A E L unboxBase

Base unboxBase { }

XEEANEA Java 89 B B XA (2 extends Base ) kil itAd A4 A T kAL B BA AL A A
42 Java F A REIXAE o

L eEA S &I o A Tk Kotlin 89 APl £ Java ¥ Z4F » & TH T Z LE Box HATAEMK
Box<Super> 1”?7@ Box<? extends Super> (‘&%ﬁ'ﬂ;lﬂ /'i'xéﬁ Foo iﬁ'& Foo<? super
Bar> ) ° ¥R —ANREEN » RN TARAEA » B A TN Java B P 5435 505 4 = e
(FERCHRFR Java A RAE) o Bt > RGO Pyt m [ ELx LEiEFw T

// VB iR KA K A A
Box<Derived> boxDerived { }

[/ VEA A —A B EAF

Base unboxBase { }
EE D B A EAET final B o ARG WEAHEL  FIALRBAEI ZHT Box<String>

6 %53 ) Box<String> °

o R BNV E KA A ARG E2 @B > AT MEA  @vewildcard £ :

fun boxDerived : Box<@Jvmwildcard Derived> = Box
/7 A& AEE e R,
// Box<? extends Derived> boxDerived(Derived value) { ... }

A—7 @ e RENRAT E LKA AT 0 KA1 X24E A @avmsuppresswildcards



fun unboxBase : Base = box.value

[/ BEFER

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

‘ii’é'i ¢ @JvmSuppressWildcards AT Rl ﬂ;ﬁ/l\jc?ﬁ’?‘&fi s BT T EAE (‘ﬁﬂ@%‘(é&,

l

%) o il 6 BT A A BT o

Nothing % %! &14%

EA Nothing A4FIRE > AACE Java PEA ARG o L » H4 Java 51 A XA > &
¥ java.lang.void AR VAER null 44 0 12% Nothing 74T » Bk » XA+ £ A KA 4L Java
HRPEHET o XHXANFZ2EIER Nothing F 28937 Kotlin £ —ANR#E A ¢

fun emptyList(): List<Nothing> = listOf
[/ REERR

// List emptyList() { ... }



JavaScript

Kotlin & JavaScript & f

o FHAELA

¢ Kotlin 18 M JavaScript
e JavaScript ¥ A Kotlin
e JavaScript £ 3k

e JavaScript &4t

e JavaScript DCE



HEREM

e JVM F & 09 Ra R X3 A £R {.note}

4 —# S R B HEZ 0 Kotlints K% 25 £ KW SR IR (H4 JavaScripts &
A BATERME - AT HAREIERAHR > BZTTAH dynamic EBTH :

val dyn: dynamic = ...

dynamic EHARKEXMAT Kotlin 89 XA & A% ¢

o % R BT ARAB AR AT B & RAF A 5 BAE 3% BUEATALE

o fEATAEAR T AMKALL dynamic KA T F > RFFEHEL—NEZL dynamic TFA 5%
HEL

o null - &t A LR o

dynamic IRAFF| 94 A » RATVT A dynamic B 2 VR R ARAT B M 3 E & A 08 R4 &
i

dyn.whatever (1, "foo", dyn) // “whatever” {47 1A A T L
dyn.whatever(*arrayof(1, 2, 2))

4 JavaScript F & L o %R 3 BJRAE S F ¢ & 4 R4 JavaScript R F > Kotlin 49

dyn.whatever (1) T A dyn.whatever(1) °

8945 _ER A Kotlin 5 49 % %8t » 41245 & Kotlin 2| JavaScript %% % $h47
6% 212 M @JsName 7% 4 B8 R 69 2 2 4 BB 44 69 % AR o

% dynamic E£H
P
F]

09 % FA5 A o AR7T
HAPAEALRE dynamic TEA LR FTARATT LA disb X AR 43R A

dyn.foo().bar.baz()

% &A4e—/ lambda A&k XEL— AN S FAE » CHHTA S LK IAE A dynamic XA
8

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

}

ﬁi}ﬂ dynamic XA A ﬁﬁf«:‘iiﬂé\@cﬂ@ﬁﬁ%éﬁﬁ@ JavaScript » # B 4% A Kotlin & F 444y
o XHUTBHEHF



== > && > ||
M _ ~ + ~ |

R E E_ O

o mﬁ’flﬁ. . 4= > = N *—= N /: ~
o K5l :

B
B

o

~

o §:
in ~ 1in WA

£ 5 ARV E LA LA o

£ dla] * F TN 5&oB4H
D dlal] = a2 * [] PAS T 1M5&ad4#

BAET dynamic RAGG{E R

A

8 o


https://github.com/JetBrains/kotlin/blob/master/spec-docs/dynamic-types.md

Kotlin + 4/ JavaScript

Kotlin &.4k% 7+ 4 49 & Java F & 2 L HAF o € Java £MA Kotlin % » 5+ A Java &%
Kotlin £#.%4 Java % ° 12& » JavaScript £—## A X HE 3 » LERAECTL LR EFNE
HRA o AT RME 7 A XA 4 Kotlin F & w135 JavaScript iR » 12 2 4= R 47 8% Kotlin
XA AGO AR o RT A JavaScript & 62 Kotlin sk STH ©

A 8% JavaScript
R AAE R s ") & EE — & JavaScript R A 2] Kotlin XA F o 44w :

fun : String {
return js("typeof o")

3

js MIAELAEFHEFTE - Ak > A TREBEREH :

fun : String {
return js(getTypeof() + " o")

}

fun = "typeof"

rh
external 1546 4F

245 Kotlin 24~ 9 & A 4 JavaScript % 5 89 » R 1% A external B4/ kAzie® o %
BIFERAEFZFGFNAE > BREALE S IRRBEGEZAHFRLARRE > AR L2
R B PR B AEAT JavaScript R o L ERE IR Z A % external P PR EEG KA R o
5] 4a


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.js/js.html

external fun alert : Unit

external class Node {
val firstChild: Node

fun append : Node
fun removeChild : Node

/] %%
external val window: Window

HEE > BMEYFEHLSMUK external 54T > BPAE Node P 0 HAVER R HZEABEZ
ﬂ-){f‘;f:ﬁiﬁﬁ external °

external ﬁ%/ﬂﬁf@ﬂ 7’&1#’1:‘- @9&)“5 A “P@Jﬂ ° ?T\ﬁ%fg Ef]*‘/l\ili external %’%é/] external

FEARS (#E) mhl
£ JavaScript ¥ 0 RTALERBRF LR G LZ LA R o B -

function MyClass() {

}
MyClass.sharedMember = function() { /* %I */ };
MyClass.prototype.ownMember = function() { /* Z=i */ };

Kotlin & & X4 891& 7% o K » £ Kotlin T &ATA ¥4 ( companion ) *t % ° Kotlin »A4¥%k
8 7 N external EogiEA %  BRIAF— AN 2098 » BIREAEE T R KR R L
ZERAFORN o Bk A LB P myclass P RTAZHEE ¢

external class MyClass {
companion object {

fun sharedMember

fun ownMember



— IR BT VAR T % 4 4% o JavaScript 52 3L 5 Ff b defT 7+ L aZ 3 A 6 ANE > &

e
Kotlin T R 4nif 6y » BB Kotlin F R T #e4% 8 % 6915 % F A X L A4 o REZER AT

Bk

external fun

X EREMRTAER — AN F 5 Z A mATie 5k BM myFunwithoptionalargs (EA189%K
k4l 1 — 2 JavaScript KA F ) o

¥ & JavaScript %

R A3z And fe JavaScript £ © B A €f1% Kotlin % © REZ L — external £ A3
external ¥ & o flde :

external open class : Element() {
}
class : HTMLElement() {

fun {

alert("bar")

}

}
A — R4

1. S AENRBREL ERN > TREREELTRSEE o
2. FAER & —AME BRIN A S Kk o

iR RERR IR R RIS o
external #v

JavaScript A # D HBE o SR FIME L AR IIHF foo F bar F kR » REMFBERFL
A&y EGtF o S FTHAILEAY Kotlin > RT A& A R RHZE > Hlde



external interface HasFooAndBar {
fun foo

fun bar

external fun myFunction

SPEf A O by 5 —AME R 7 AR B R o Bl

external interface JQueryAjaxSettings {
var async: Boolean

var cache: Boolean

var complete: (JQueryXHR, String) -> Unit

/1 %

fun JQueryAjaxSettings(): JQueryAjaxSettings = js

external class JQuery {
companion object {
fun get : JQueryXHR

fun sendQuery {
JQuery.get(JQueryAjaxSettings().apply {
complete = { (xhr, data) ->
window.alert("Request complete")
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JavaScript ¥ A ] Kotlin

Kotlin %1% % 4 s E % 89 JavaScript & » 7T ¥A/£ JavaScript XA F 8 o 34 F 69 R £ fe B 1
Ao AR GIBAE— R FE I o

> . g X =
Fl 3% 569 JavaScript (& & 7 B
AT kiR e Bt £ 0 Kotlin gl 22— & Aﬁﬁﬁﬁﬁiq’ﬁﬁﬁ Kotlin 7 A& 2F % o BT vd4e R
RIeB P L A mymodule * AR ZFTA 69 7 BAAR T AL mymodule *f %42 JavaScript F T
F o 5| 4m :

fun = "Hello"

T VA f JavaScript X A£A A :

alert(myModule.foo());

X AR T 5459 Kotlin B3k %% % JavaScript B3 bt (% T3 269 @iz BiF 4 L
JavaScript 1232 ) o ERZMERNT » TeHE—NMEENZ > fﬁ—?i{’]?r}” ﬂﬂﬂ"ﬁﬁ#ﬁ]flé’% A&y
JavaScript B3 2t B E o Bl4e > 25 F CommondS ¥ % » k% E

alert( ("'myModule').foo());

24

Kotlin 4 L &2 4 4 & % % JavaScript » E bR R AR BT T LFE R » T 0 LA L
JavaScript FA& A TER T 894 AR o 4=

package my.qualified.packagename

fun = "Hello"

T VA f£ JavaScript T &ZA£8 A :

alert(myModule.my.qualified.packagename.foo());



@JsName /&

EXEFERAT (Bl T XFHFER) » Kotlin ##F 5 21514 (mangle) JavaScript K5 F 4
ARG R B o By 0 L AR o BdEdl A RO LAR 0 TTVAMEA @asName EAR

class (val name: String) {
fun {
println("Hello $name!")

}

@JsName("hellowithGreeting")
fun {
println("$greeting $name!")

It ARFT VLB VAT 7 X2 JavaScript 4% A & A2

var person = new kjs.Person('"Dmitry");
person.hello();
person.hellowWithGreeting('"Servus");

Yo REAVZAIEE @isName EME o A R LHREEENIKEZLTAMRYEHE > Bl
hello_61zpoe$ °

2% > Kotlin /%2 & 743t external & AR A RXME4H » HbiR Aol L Eig A
@isName © MWHAFEFH B — AT RUSF XL ARG FINE o BRMAFRT  ETHREA
EOISCE S S & v

@isName B HERERA—AFEFHE T OME > ZT OEA— N LG IFRF o AT ZRHK
FARRA T EEEL @isName B > HIFEAM LR o AT RO L HRFMNHR

@JsName("new C()")
external fun

f JavaScript ¥ & = Kotlin £ 4!

o %7 kotlin.Long & Kotlin % 5 £ 8k 4t 3] JavaScript Number °
® kotlin.char B4t%| JavaScript Number k& & F 4 X 45 o
o Kotlin 2 Z 470t R AR 24 F XA ( kotlin.Long F&4L) o BPATAXAD 4% TAE ¢



fun {
val x: Int =
val y: Any = X
println(y as Float)

Kotlin /% T kotlin.Int > kotlin.Byte “ kotlin.Short “ kotlin.Char #@
kotlin.Long #9797 H35 3L o

JavaScript ¥ %A 64 12 %4 > PTVL kotlin.Long & A BRATF|4EAT JavaScript X% > &
& w—A Kotlin £A£4189 o

® kotlin.string B4t 2| JavaScript String °

® kotlin.Any B4tZ| JavaScript Object (B new object() ~ {} %) °

® Lotlin.Array BR4t%| JavaScript Array °

Kotlin £4& (B List ~ set > Map ) A4 B4t 34474 T 69 JavaScript £ & o

® kotlin.Throwable B&#4f%| JavaScript Error °

Kotlin £ JavaScript TR & T W5t L inds4b o

Kotlin & 7 JavaScript F S ILT0 & & 1 69 M5 461 o

B 1.1.50 #rAL » JR 4 404045 # %] JavaScript & & A TypedArray :

® kotlin.ByteArray > -.ShortArray > -.IntArray > -.FloatArray VA B
-.DoubleArray 2748/ B4t A JavaScript F 49 Int8Array ~ Int16Array ~ Int32Array
Float32Array YA % Float64Array °

® kotlin.BooleanArray £ BRAt# JavaScript ¥ BA stype$ == "BooleanArray" /& MEEY
Int8Array

® kotlin.CharArray 244 JavaScript ¥ E#A $type$ == "CharArray" /&M
UInt16Array

® kotlin.LongArray &4t 4 JavaScript ¥ EA $type$ == "LongArray" /EMEE)
kotlin.Long #JZX4A ©



JavaScript 1=

Kotlin A7 1R ¥ Kotlin L B %1% A4 #1483k & 469 JavaScript #23k o AT & 7 i 3% 7 69 7|
%

1. BAER (Plain) o RAEMTER AL RE AT 4> KT AELAHERRTALL
ARz AR o BRIAAE R it R o

2. S L (AMD » Asynchronous Module Definition) » &€ XX 4 require.js & FiiE
A o

3. CommonJS &% » ;2T node.jsinpm ( require H# A" module.exports T %)

4. %—#3kE L (UMD » Unified Module Definitions) * &4 AMD # CommondJS # % »
B % 5478 AMD #» CommondS #1 A<= &t » 48 A “plain™& A o

HF BAFERARARL

B A AR AL F KBR TR

f£ IntelliJ IDEA +

% & 3R 0 47 “File — Project Structure...” » £ “Modules” ¥ & 247 89423 i F L T
f9“Kotlin"facet ° /£ “Module kind"F & F % #F & & 69 R R4 ©

A AR EBRE 3T/ File — Settings” » #4%“Build, Execution,
Deployment”—“Compiler"—“Kotlin compiler” = £ “Module kind” ¥ & ¥ £ 3% &% 6982 3k &
%, o

/£ Maven ¥

Z b Fim g Maven %ﬁfﬁéﬁ?fﬁﬁigéﬁ, R2 %1% E modulekind BLE &M > BPARES pom.xml
R A AR AR


https://github.com/amdjs/amdjs-api/wiki/AMD
http://wiki.commonjs.org/wiki/Modules/1.1

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>
<executions>
<execution>
<id>compile</id>
<goals>
<goal>js</goal>
</goals>
</execution>
</executions>
<l-o- BT -->
<configuration>
<moduleKind>commonjs</moduleKind>
</configuration>
<l-- FHEALARGE R -->

</plugin>

TR a8 plain > amd > commonjs > umd °

£ Gradle J
F %A Gradle HIF R AL > MR 1% X E modulekind &ME 0 BP

compileKotlin2Js.kotlinOptions.moduleKind = "commonjs"

=T A #4948 £ LT Maven ©

@JsModule % fi%

249 Kotlin —4 external % ~ &~ R RA B/ A—A JavaScript B3k » 1R T 4E A
@JsModule JEAE o % EARA AT CommondS 43k ™ “hello” :

.exports.sayHello = function( ) { alert("Hello, " + name); }

Rz %4 Kotlin F X4 7 A

@JsModule("hello")
external fun sayHello

¥% @JIsModule /3| &,



— % JavaScript £ §H & (L FH) mAELKEFE o I JavaScript AR H# cE£—NE
H—ERRGE » RERR AR A B o BX&EEA Kotlin 2t % F G F AAk
T AR RiFS AL AT B F A 89 JavaScript &84t %] Kotlin & :

@file:JsModule("extModule")
package ext.jspackage.name

external fun foo

external class C

H %48 49 JavaScript B3R 6 E B4 T

.exports = {
foo: { /* ska—2
C: { /* skk—%Km */ }

FTEIRT AR A @file:IsModule EMR L LIEFE A AR o TEETH L7~ L %RIF

4%

@file:JsModule("extModule™)
package ext.jspackage.name

external fun foo

fun bar = "1" + foo + "I /7 bR R4

LN F NPT

A A LB F o JavaScript Bk B £ A6, o {22 5 — 2 JavaScript £ MR T S 5 A
Lo Kotlin WX #HZ A& » REMLAABANANFAGEFR—NHEG ke L4 -

Bldo » L EAVR) T R E R —3



.exports = {

mylib: {
pkgl: {
foo: function() { /* sbab—%R# */ 3},
bar: function() { /* st —2%fK */ 1}
+
pkg2: {

baz: function() { /* st —%fK */ 1}

2 & Kotlin F % A%k » IR B S &A Kotlin & SHF -

@file:JsModule("extModule™)
@file:JsQualifier("mylib.pkgl")
package extlib.pkgl

external fun foo

external fun bar

VAR

@file:JsModule("extModule™)
@file:JsQualifier("mylib.pkg2")
package extlib.pkg2

external fun baz

@JsNonModule /=##

L —NEYEA @ismodule ~ HARH Riew hiFE| —A JavaScript B3 A » R F 5 Kotlin
RAG P AE A o ME > FRA R G RA6 & FAE A JavaScript H3RALVEA T TFHE js T
P B s ARTUAF I ETHEHFRAGHI TR BT <script>s LEEE - &7
Kotlin » =T ¥AZ£ JEAR IR IR F A& Bl — A @isModule 7 A » MR %A E  @isNonModule 7 B o 4]
4w s %55 JavaScript K45 :

function topLevelSayHello( ) { alert("Hello, " + name); }
if ( && .exports) {
.exports = topLevelSayHello;

T VA AL



@JsModule("hello")
@JsNonModule
@JsName("topLevelSayHello")
external fun sayHello

&iE

Kotlin ¥A kotlin.js ARMBEEAFA ZANAIH S L » BXHARAF K BIFA UMD 3 » HART
VAiAE B AR AL SR A 4L o AT VAE NPM 42 A kot1in ©L


https://www.npmjs.com/package/kotlin

JavaScript & 4t

B A > JavaScript T~ X # 7 #49 Kotlin L4t APl ° " — X #691% APl 3 5% ::class &k »
CRHFRINA—AEBHERE 5L TRV GE o —A iclass REAXNGEAE R
& X #F simpleName #= isInstance & R 894 A Bk KClass 3 o

Mk Sh o ARFT A% Bl KClass.js 15 M5 JsClass £t 89524 o % Jgsclass SEHIAF A
[ FE IR o X AR T HMZHE R 5] A6 IS Rt 4T BARAE -

T

class A
class B
class C

inline fun <reified T> foo {
println(T::class.simpleName)

3

val a = A()

println(a::class.simpleName) // RE—AEHI6GE ; HE A"
println(B::class.simpleName) // RE—ANEHEGE ; #Ep”
println(B::class.js.name) // ImdiB”

foo<C>() // e


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-class/simple-name.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-class/is-instance.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-class/
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.js/js.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.js/-js-class/index.html

JavaScript DCE

ARRA 1.1.4 # > Kotlin/JS &4 7 — AL AX& % (DCE » dead code elimination) L o
% LA AR JS P RIS RAE R 69 B - REA K o BILKRIE A E AR ILﬂ’T
R

o XRFTUAKRFENKERERARN (hIEFAIS RESHA) -
o RATERANEZTERBETRERERE SR/ ZE - Hldo» 42EE ( kotlin.js ) &
SR THAED &~ 8~ F/HF7) - DOM E B E 50 %/t » R —FRETRY
1.3 mb 8T8 o — AN #E89“Hello, world” 2 Al 57 A& Zi=H 6825 » #EALHERA L
TFF o

T R ARG 7 il F AR 4 “tree shaking”

Yo {7 4% )

DCE L £ B #7 2t Gradle 7T /A -

2% DCE & » 5 AT &ATHA 43| puild.gradle T :

apply plugin: 'kotlin-dce-js'

HIERE ) WwRAREAARR S0 B > A2 m R IE 2 R A A m A A0 &6 20
B o

BN ILT » TRA£ A2 sBuILD DIR/min/ P 4R E| 4 & 69 — 40 JavaScriptL#F (R 69 42
AR %A) » £F ssuiLp_pir &4 & JavaScript 89%42 (A F 2L

build/classes/main > °

AT &

FERELRE DCE > VA& runbcekotlinis 1£% (VAR T HALIR &5t 589

runDce<sourceSetName>KotlinJs > °

# iR A3 42 JavaScript 1% A — 4 Kotlin 81 » @ DCE &5 %42 T o MRTRBKRER
ANEE e Ak AR VAL build.gradle FAE A AT ER. :

runDceKotlinJs.keep "declarationToKeep"[, "declarationToKeep", ...]

£ & declarationTokeep H A VATiE % :



moduleName.dot.separated.package.name.declarationName

B 4= o %ﬁ"‘/\#?:ik %A kotlin- js- example v U org.jetbrains.kotlin.examples A
A —N2%A tokeep I HEL o R AT X

runDceKotlinJds.keep "kotlin-js-example_main.org.jetbrains.kotlin.examples.toKeep"

HEFE R RREA A CHLRAWS 0 B E keep 184 P R 1RAE 51 G 09 %
AR o

T 45

42474 Kotlin 5§ DCE A webpack % & H#F2] — AN e op 9 T H R ] o 7T ulfe 12 Z 4%,

=
o

i HF

. iﬂ‘ﬂ" 11X A > DCE T RAZ—A FIHE ik o ZHRERAERNEMLE > 3 E
RRATAS o RERA KRN TREARE SKOLH RAEXBEFF -

o HAT» R FAZXTE » ARLA A4 A DCE L& - CREATALE ARG
(T ML ZE) 8 o REZ : DCE T 4nif & 690238 0 2K P 6 52 42 )5 P78
A o

e DCE F &l i Ml fp sk B89 BAE R UG EAZ RAT R MATRAD B4 (L) o xt-TLA g
R % AR R A 89 T B » 4= UglifydS (https:/github.com/mishoo/UglifyJS2 ) &
Google Closure Compiler (https://developers.google.com/closure/compiler/ )


https://github.com/JetBrains/kotlin-examples/tree/master/gradle/js-dce
https://github.com/mishoo/UglifyJS2
https://developers.google.com/closure/compiler/

IHE

T

o %5 Kotlin /A% A%
o 1% Kapt

o 1% Gradle

e 1% /I Maven

o 1% Ant

e Kotlin 5 OSGi

o ik REMF

301



%5 Kotlin X425 L%

F k% 5 Kotlin /X% 4569455 (48 % T Java #9 JavaDoc) #x#4 KDoc ° AJii £ KDoc &%
JavaDoc #9345 % (block tags) #& % (¥ & A X 3F Kotlin 6945 £ #i& ) #= Markdown &) A Bk
##12 (inline markup) #& /& —#& °

A R A
Kotlin # UA% 4 i, T B4 4 Dokka o EA4# A 448045 % B Dokka README o

Dokka # Gradle ~ Maven #= Ant 893&4 » B SeAR T AN TA% & s E R BIR G ELALF -

KDoc & &
1% JavaDoc —#% » KDoc iZ&ALVL /xx FFk ~ Wk »/ @R o EHEGE—ITTUAREZTHF
ko BEFTALINEEBRARG - o

BARBI R B XAN S~ (BB —HEQNGR) RAAENGRMSL - TR0 %
AR o

HNRAFEHA—NHITFE AL @ FHFk -

VAT 248 Bl KDoc % B £ A5 8 — A5 -

class <T>(val name: String) {

fun :Int { .. }


https://github.com/Kotlin/dokka
https://github.com/Kotlin/dokka/blob/master/README.md

SAr &
KDoc B AT £ # A T347% (block tags)

@param <% &>

AT RBOESEEEL - BRESEGEDER o 4T BB SRS ARG HEIF > 4o
RGRE  TOURARN LHIEEFIEST T o Bt DT AApE k2 ERE

@param name #iit o
@param[name] #mit o

@return

AT R R EE o

@constructor

HT Ry T EHE -

@receiver

RT3y # 0k -

@property <%ir>

MTFRTRAER LGB o XA ETHTA IS ZHTF A BK - 5 ALEESE
P LB AT @ 208 doc R AR A 4R o

@throws <%> , @exception <#>

ATHETRIEGFF - BA Kotlin ZAZXARFF » HFUALEZHEIMELITATRGOFFAE
XA 2B e RGR PRERRNE &R » AT IR Z A RE o

@sample <AzR4F>

T BRI R RS ARG [ F A THRHAB S A AFH LT » AR TMIE R ZAEG T
/f§|] o

@see <iFIRAF>

T B 38 TR R Ty R B R BN B TAS 89 5 A Lk o



@author
WMERRB LG L FGEL

@since

WRER G LT E NN G RBRRA o

@suppress

I R B SUAS P BERR LK o T AT RARRN T 7 AP 8 —3R A28 & 560 12 23 90 7T L AG L
"%O

KDoc 1~ % # @deprecated X MArZ o fE A% » 151% ] @peprecated EAE o {:.note}

A B AR 16

2t -F B AR » KDoc 18 8 % # Markdown &% » ¥ & T X358 FAE 320 K8 & b7, 269 14
BiEk o

4B T E

EHBRF—ANTE (E-FEBHRIXER) » AEBELEALEFTIEST P
AkB &y s FHERA 7% [foo] °

WwREHMBEIR T A LARE (label) - 518 A Markdown 51 A # X8 ik :

A B 8 o 4k A [EAF %] [Foo] o

1R3E T IAJE BB b A8 R IR 89 4 AR o #9275 0 &5 JavaDoc R R » FR& 8.4 4R & R4k A & T
ko TREM » BPAR A ik G ARZAT

1% A [kotlin.reflect.KClass.properties] k#&#H L EME o
T G L ARG E S AL LA NAE A %G AR AR R AR Bl &G L ARAT o 45318 0 XERAE R

k&S
REB LIS I > AL BIRE KDoc izHFEAECH » FERZASL#TIER
/"i o


http://daringfireball.net/projects/markdown/syntax

ik A& KDoc 7 M A 45 0 & 8RR S0 EFTI5 % o B A Kotlin A5 4 AT BRI — 4
F B T E B A A Bl — T @ b+ AR iR — AR 8 F 8RB R AR AT
8 o

B3R Fe 6, AL

VEA — ANEARBY AL ~ VAR B P 8 6,69 L A% » ) 32 5% 69 Markdown SCAF3R4E » 3F HAE A
-include 4174 %R Ant >~ Maven #= Gradle W #9748 5 3& 435 1% SCHF 09 3542 4% 38 45
Dokka °

LGSR AR 0 AR — N EAR G S fo - T O R A B TAS AR 2 89 — BAR ARG L o AR AL 8
TR T A b M Z“Module <> 70 T 8,401 £ “Package <mz#a s> " o

AT RS — AT R
# Module kotlin-demo
%2R 27 Dokka EEE9M ik o
# Package org.jetbrains.kotlin.demo
BAEMAERG RS o
## AR A
BT HLALAE “org.jetbrains.kotlin.demo™ A% —245 o
# Package org.jetbrains.kotlin.demo2

A—AOTARAHET o



n ‘\ ~ 77 <
Kotlin /A3 4t 32
% : kapt B? Kotlin annotation processing tool (Kotlin ‘242 TR ) %5 o
f= Kotlin Fi# it kapt %% B0 LML E S (5 LISR269) -

& fE X 0 AR LA Kotlin 1 B 4% A 1% Dagger S# Data Binding X489 & ©

% F4efT% kapt &4 =2 A F Gradle/Maven M F » # M5 T L o

£ Gradle F1% A

2 Bl kotlin-kapt Gradle #&# :

apply plugin: 'kotlin-kapt'

A ART VM A EH DSL 2 A & -

plugins {
id "org.jetbrains.kotlin.kapt" version ""

3

KRG £ dependencies 3R FALA kapt BCE Ao 2 69 4R H R

dependencies {
kapt 'groupId:artifactId:mi'
}

o RARVARTAE A Android ZFEA ZBAESR » AL VL kapt BAAX annotationProcessor B2
B e R o ke RAREGIN B 64 Java £ © kapt WA AR EA] o

wR A androidTest =X, test BANAAE R EZMAES » NLAMEE kapt BELA
kaptAndroidTest %" kaptTest ° 1%13‘-?5: kaptAndroidTest ﬁ"-’ kaptTest f%? kapt °? ﬁfT VA
RT AR kapt 1R M € x4 = Fo X TR AAD AR T A o

—ERAIZE (4o AutoFactory ) R T A MEL Fagds A o AT » Kapt ¥ &
MRFmEA (BFEERGEGEA) BH,A NonExistentClass * TEART VAR AT A o
I AE E A A0 B] build.gradle XH AR AEAZR (stub) PR R LR


https://jcp.org/en/jsr/detail?id=269
https://google.github.io/dagger/
https://developer.android.com/topic/libraries/data-binding/index.html
https://developer.android.com/studio/build/gradle-plugin-3-0-0-migration.html#annotationProcessor_config

kapt {
correctErrorTypes =

/£ Maven Y1 A

4 compile Z AT/ kotlin-maven-plugin ¥ #Ae kapt B 789 #AT :

<execution>
<id>kapt</id>
<goals>
<goal>kapt</goal>
</goals>
<configuration>
<sourceDirs>
<sourceDir>src/main/kotlin</sourceDir>
<sourceDir>src/main/java</sourceDir>
</sourceDirs>
<annotationProcessorPaths>
<l-- ARAITHGEBLES o -->
<annotationProcessorPath>
<groupId>com.google.dagger</groupId>
<artifactId>dagger-compiler</artifactId>
<version>2.9</version>
</annotationProcessorPath>
</annotationProcessorPaths>
</configuration>
</execution>

R T A Kotlin =l e A& F & 2] — A & 742 A Kotlin ~ Maven #= Dagger # 7. % %7
g o

1 E % 0 IntelliJ IDEA & %’éﬁﬂﬂég Y B AR L AF kapt o BIRB B FHSATIEMRA LN - F
JM“Maven Projects” T ¥ 2 #H# 1& ©

JEA AT P AL A
Kapt %1% & & 4 Kotlin %##F & 69 =—# #] KATIR S K

=T 4% A kotlinc 3£ xplugin #EEZ JAR SUHF 69842 5k M e ik 464

-Xplugin=$KOTLIN_HOME/lib/kotlin-annotation-processing.jar

VATF 7T F %6 2 &


https://github.com/JetBrains/kotlin-examples/tree/master/maven/dagger-maven-example

e sources (35F) : PTG BB o
e classes (%) 1 FTAREIMHG KRG BERSE o
o stubs (86F) : BRI ERAZ o FajiEH 0 —RIGH B K o
® incrementalbData : —i |5 AR89 4 AR o
® apclasspath (T EE) : EZMAES JAR @812 o wRA N %A JAR &3ttt £ 4
apclasspath %7 ©
® apoptions : /ZAFALIE X LAY base64 Y%L 7| & o ¥ M. AP/javac options encoding e
® javacArguments : 1%% javac 89i% 8 base64 %A 7| & o ¥ . AP/javac options
encoding °
® processors [ ZFHRIEMAERARLI L c WwRIKE » kapt R R & Z K
apclasspath T &R EMALES -
® verbose : B M o
® aptMode ( b )
R AR LT E YGRS
°© apt RIBATIEMALE
o stubsAndapt —— & AR IFEITIEMRLLH o
® correctErrorTypes : WL T L o BKIAKREB M ©

O stubs

EF L FAE XA ¢ -P plugin:<plugin id>:<key>=<value> ©° LR TIAE R o

— A

-P plugin:org.jetbrains.kotlin.kapt3:sources=build/kapt/sources
-P plugin:org.jetbrains.kotlin.kapt3:classes=build/kapt/classes
-P plugin:org.jetbrains.kotlin.kapt3:stubs=build/kapt/stubs

-P plugin:org.jetbrains.kotlin.kapt3:apclasspath=1ib/ap.jar
-P plugin:org.jetbrains.kotlin.kapt3:apclasspath=1ib/anotherAp.jar

-P plugin:org.jetbrains.kotlin.kapt3:correctErrorTypes=

4 %, Kotlin X%

Kapt T 2 m% Kotlin £ o £ 3% 4 #& 89 Kotlin & X5
A processingEnv.options["kapt.kotlin.generated"] FT48 89 H & » T Ha45 L RARLG—
ALY IE o

T XL £ kotlin-examples Github AR A E F 3%, 2] T3 69 = 6] o

HEE o T HT A R Kotlin STH# » Kapt & %4 % fe4 % -

APljavac it 4 A4


https://github.com/JetBrains/kotlin-examples/tree/master/gradle/kotlin-code-generation

apoptions 4 javacArguments W AATIEIIEZ LN S A RS o T E THAGRAE F X ¢

fun encodelList : String {
val os = ByteArrayOutputStream()
val oos = ObjectOutputStream(os)

oos.writeInt(options.size)

for ((key, value) in options.entries) {
00s.writeUTF(key)
0os.writeUTF(value)

oos.flush()
return Base64.getEncoder().encodeToString(os.toByteArray())



1¢ ] Gradle

717 A Gradle #1% Kotlin » 1R & 1%7% B 47 kotlin-gradle 4645 » 45 L2 F B4R B+ » # B
#m kotlin-stdlib i o X #3247 AEE Intellid IDEA ¥ i@ 218 A Project action ¥ 7 Tools
| Kotlin | Configure Kotlin & # 4T °

i P F AR R

1% ] kotlin-gradle-plugin %% Kotlin /& XA Fn A% B

4% A 89 Kotlin R AR % & LA kotlin_version &Mk :

buildscript {
ext.kotlin_version = "'

repositories {
mavenCentral()

}

dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

}

%38 1¥ Gradle 4614+ DSL 1% A Kotlin Gradle #&# 1.1.1 Z A ErR Aot » IR AL FH

42t JVM
45t VM > & 25 Kotlin 44 :

apply plugin: "kotlin"

KA > M Kotlin 1.1.1 #& » TTVE A Gradle 464 DSL k& B %364 ¢

plugins {
id "org.jetbrains.kotlin.jvm" version ""

}

FEZANRPE version LA AF@IEL » FFEH TN E A ER AP A o


https://docs.gradle.org/current/userguide/plugins.html#sec:plugins_block
https://docs.gradle.org/current/userguide/plugins.html#sec:plugins_block

Kotlin & A&XA5 T A 5 Bl — AN SUAHE & 3R R Bl UAF & F 89 Java RARAS RA » BKINY E A48 R R
8 U

project
- src
- main (root)
- kotlin
- java

o F A BRINLY E 0 AP A K% B #H AR 89 sourceSets &Mt :

sourceSets {
main.kotlin.srcDirs += 'src/main/myKotlin'
main.java.srcDirs += 'src/main/myJava’

4t 2t JavaScript
% 4+ 2t JavaScript B 0 M A R Rl 89364 -

apply plugin: "kotlin2js"

IAEH R ZE R T Kotlin X » A siZ 33§ Kotlin #= Java XH 9 (R AR —H B &4
Java XHHFEIL) o 43 JVM —# » w R R E A KINY E » £41F &1 A sourceSets *
18 2 RARAD A £ -

sourceSets {
main.kotlin.srcDirs += 'src/main/myKotlin'

}

M T #rh 89 JavaScript U 0 RIEH KNSRI E A F R B R AEF QI IS L o R
1R M E R A Kotlin BT MR B T ERE » MRAGLHFLZLEFEN » FLRZSEHRER
—Aey & o HA MW kotlinoptions.metaInfo L AIEH :

compileKotlin2Js {
kotlinOptions.metaInfo =

}

4+ 2t Android



Android # Gradle % 5 %@ Gradle A & & F » AT ki R &A1 EME— /A Kotlin %4 5 8
Android 1 B » £A41% %A kotlin-android &4 B AX kotlin &4 :

buildscript {
ext.kotlin_version = "'

dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

b
b

apply plugin: 'com.android.application'
apply plugin: 'kotlin-android'

E Bt B B AR AR & A o

Android Studio

4o R 4% A Android Studio * AR 2 & &4 android TiRMWIATAZE :

android {

sourceSets {
main.java.srcDirs += 'src/main/kotlin'

b
3

X1k Android Studio 4#i& % kotlin B FARKALRE £ > FTd S0 B 2R je ik 2| IDE P& >
CAMEHIRG] o KA » BT AW Kotlin £ Java R E &P » % B FRAFALT

src/main/java °

B B R A
T Ed@ R 749 kotlin-gradle-plugin R b » i & B ke Kotlin A= A & 69 4% 4t

repositories {
mavenCentral()

3

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib"

}



4o R 4+ 2t JavaScript » 7515 H  compile "org.jetbrains.kotlin:kotlin-stdlib-js" AKX o

1o R A4t 3t JDK 7 & JDK 8 » AR Z 7T vA4E A &7 B hr A 89 Kotlin A7 £ & » L &4 4 #hr JDK
38 ha 0 ZR SN G I B SR AL o A2 VA T AR B Z — R BLAX, kotlin-stdlib

compile "org.jetbrains.kotlin:kotlin-stdlib-jdk7"
compile "org.jetbrains.kotlin:kotlin-stdlib-jdk8"
Z£ Kotlin 1.1.x *F » #4% M kotlin-stdlib-jre7 4 kotlin-stdlib-jreg °

4o RAR 9T B FAE A Kotlin A4t A RARAZAE » RALF B Aoda &2 69 1R # :

compile "org.jetbrains.kotlin:kotlin-reflect"
testCompile "org.jetbrains.kotlin:kotlin-test"
testCompile "org.jetbrains.kotlin:kotlin-test-junit"

JK Kotlin 1.1.2 #2 » 4 ] org.jetbrains.kotlin group #94& i R BKIAAL F AN €5 R 69 36 4 R AT
BYRRA R IBHT o ART VAR Z IR X A5 (4= compile "org.jetbrains.kotlin:kotlin-
stdlib:$kotlin_version" ) F#HIREEHEARA o

E R AL 3E

5 R, Kotlin 72 A#4 32 T B ( wapt ) B9#43t o

~/2 E_ ~ ~
¥ tmaF
Kotlin ¥4 Gradle P T& 83 E %1% o X ETRFRBHEZ R IFG KR » AAF S
S 72 B 7 ok 69 XAF A SR RFE o
M Kotlin 1.1.1 &2 » Bk B H¥E & HiF o
HNUAZ R EBERINEE :

1. 4%‘ kotlin.incremental=true «53(‘%‘ kotlin.incremental=false 1”:{7‘?}"?}]‘?9]"/1\
gradle.properties ﬁk%""/l\ local.properties iﬂ"i’-‘??

A=)
S

hu}

2. 4 -pkotlin.incremental=true 3X -Pkotlin.incremental=false #~4v%| gradle & 4174
HowEZ BHAET » RARLRANRE G EHEANTFHE » FHETELAZR
Yk R ARG B R A R -

& 2
iEl

i

RRABEREN  RRAEWEBEPAIATELHE


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect.full/index.html

Using kotlin incremental compilation

HIERE B RMWEFRELBEL o

WAz X F

AL X E Kotlin 1.1 P& — AR Magzhae » AT SR ET B F4& A A28 > Kotlin %% 5
SR E—NELE o wRBXWNZEL S TR AT HREWERY build.gradle XHF :

kotlin {
experimental {
coroutines 'enable'

}

1R G AR

M R B Kotlin B3k 232 B % 0 B 8 archivesBaseName &ML o R —AF A LA T
20 LA de 1ib RFE  jvm RAEFHREPRE N HSzbiktn X6 Kotlin #r H T4

( *.kotlin_module ) THAERAFZZ 7R LRI REF R o SHAITERE—)IR (]
42 APK) B 3X & 8 94 o

AT ERZIAEL HE R FHXEE— archivesBaseName -

archivesBaseName = 'myExampleProject 1lib'

Y1 3SR
B8 T W 6 aF R 0 F12 A Kotlin 4218 1£ %89 kotlinoptions &'k

L4t 2t JUM B o xdF A = ARAG X AL F AR A compilekotlin o T I X AX AL £ A4
compileTestkotlin ° *f T B & LR L% (source set) & HAEFAR"FEET compile<name
>Kotlin X °

Android 1 B ¥ 894 F AR L TR & AR > /B compile<Buildvariant>Kotlin #94%

i\]’ﬁ']'ﬁﬂ compileDebugKotlin > compileReleaseUnitTestKotlin °

% 4+ 2t JavaScript B » ZXEAEF 5 HI AR A compileKotlin2ds 5 compileTestKotlin2ds * WA
BT A LRI EMRA compile<Name>Kotlin2Js ©


https://developer.android.com/studio/build/build-variants.html

RRELMES  HE AL LR o T

compileKotlin {
kotlinOptions.suppressWarnings =

}

compileKotlin {
kotlinOptions {
suppressWarnings =

}

ATV B P EE PTA Kotlin £ S

tasks.withType(org.jetbrains.kotlin.gradle.tasks.KotlinCompile).all {
kotlinOptions {

}

st F Gradle £ 509 ZEE A7 R4 T ¢

JVM #= JS &3k B 1t

P R Tian DD
apiversion ;‘;iﬁ‘.‘ilf‘ﬂ'ﬁ*;)ﬂ k BARGRE G948 R AR A F 89 5 :::]]?: > " qn
languageVersion  4R4% 515 R 35 AA R KM o ".q"
suppresswWarnings T R L false
verbose B RA#E@mA EHE false
freeCompilerArgs M mid B S 40 5] & [l

JVM 457 69 8



2 R
javaParameters

jdkHome

EL U

A 7 kA EE i Java 1.8 BRAt 69 T3k

% 6,2 %) classpath ¥4 JDK £ B %%/ » W}
52k JAVA_HOME 7 F # %

AR VM FFaE B ARRA (1.6 % 1.8) »

jvmTarget

noJdk
noReflect

noStdlib

JS 5 69 B

2 A

main

metaInfo

moduleKind

noStdlib
outputFile
sourceMap

sourceMapEmbedSources

sourceMapPrefix

target

typedArrays

& R A

R % f= classpath
R % f= classpath
%&£ classpath

HKiINA 1.6

Fh it
A& %8 A main &3k

1% F /L% 3B £ A%, .meta.js
5 kjsm X #F o A-F4lz
JE

“call* ~ "noCall"

llplainll N llamdll N

ik R AR BERER "commonjs"
llumd"

4% R A8 41 69 Kotlin

stdlib

B R4

A IR ARG B4t (source

map)

T T AR i A B R AR A B :never--

it always" ~
"inlining"

T ARAG B 4t F #4769 AT &

4 A% £ ECMA R A 69 5"

JS UH

R A FmiEk A JS F

e SilE &l

"1 .6" N
"1 .8"

LN
18

false

"1 .6"

false
true

true

EKIAMA

"call"

true

llplainll

true

false

"inlining"

"V5"

false



F 4 p, Kotlin # B 89 A% » 1548 A Dokka s 48 % & & L85 4 N Dokka README - Dokka
FIFHRSIEZAE » FETUAAR S BN GHE » 636474 JavaDoc °

OSGi

*F OSGi ##F# % W Kotlin OSGi 7

el

AT 74 27T & E Gradle 3489 R Fl T gtk :

Kotlin

#H Java & Kotlin
Android
JavaScript


https://github.com/Kotlin/dokka
https://github.com/Kotlin/dokka/blob/master/README.md#using-the-maven-plugin
https://github.com/JetBrains/kotlin-examples/tree/master/gradle/hello-world
https://github.com/JetBrains/kotlin-examples/tree/master/gradle/mixed-java-kotlin-hello-world
https://github.com/JetBrains/kotlin-examples/tree/master/gradle/android-mixed-java-kotlin-project
https://github.com/JetBrains/kotlin/tree/master/libraries/tools/kotlin-gradle-plugin-integration-tests/src/test/resources/testProject/kotlin2JsProject

1¢ 1 Maven

I 5 AR A

kotlin-maven-plugin 7 F %% Kotlin /& XA 543 » B 3 R L4 Marven V3 -

18 1t kotlin.version & & L F1% F & Kotlin R A :

<properties>
<kotlin.version>1.1.2-2</kotlin.version>
</properties>

R Hi
Kotlin A —A7 28z BB =T AT AALF o /£ pom UHF BB VA TIRIEX A

<dependencies>
<dependency>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-stdlib</artifactId>
<version>${kotlin.version}</version>
</dependency>
</dependencies>

o RAR A4 2t JDK 7 3, JDK 8 » AR Z 7T vA4¢ A 47 B rr A 89 Kotlin AR & » L &4 4 #hR
JDK F73% API ke tg 21 sh 6947 B %k o 4 Bl kotlin-stdlib-jdk7 2X kotlin-stdlib-jdks HX
X kotlin-stdlib * XELERTIRE JDK RA (*F-F Kotlin 1.1.x B kotlin-stdlib-jre7 5§

kotlin-stdlib-jres ) °

4o FAREG IR B AE A Kotlin A gt A MR » AN 24RE F ZlcmAn 69k o A A#F ID
st FRATEZ kotlin-reflect * T MXEZ kotlin-test 5 kotlin-test-junit °

"% A A Kotlin 89 5 X 45

ZRFRARA » L <build> AP CRASLE XK


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect.full/index.html

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

% % 7] A Kotlin Maven &4 % %% R AXAD :

<build>
<plugins>
<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<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>

Bl i 47 1% Kotlin 5 Java 7R X425

B RAF R RS AL 0 bR e Java %hiE 3 X AR A Kotlin %1% % o 3% % maven 897
X 0 B ERA & %AE A VAT 7 % £ maven-compiler-plugin Z AT i& 17 kotlin-maven-plugin * #4
& pom.xml sTH ¥ 89 Kotlin #& 442 T maven-compiler-plugin L& :

<build>
<plugins>
<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>
<executions>
<execution>
<id>compile</id>
<goals> <goal>compile</goal> </goals>
<configuration>
<sourceDirs>



<sourceDir>${project.basedir}/src/main/kotlin</sourceDir>
<sourceDir>${project.basedir}/src/main/java</sourceDir>
</sourceDirs>
</configuration>
</execution>
<execution>
<id>test-compile</id>
<goals> <goal>test-compile</goal> </goals>
<configuration>
<sourceDirs>
<sourceDir>${project.basedir}/src/test/kotlin</sourceDir>
<sourceDir>${project.basedir}/src/test/java</sourceDir>
</sourceDirs>
</configuration>
</execution>
</executions>
</plugin>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.5.1</version>
<executions>
<l-- R¥FL maven 4L default-compile -->
<execution>
<id>default-compile</id>
<phase>none</phase>
</execution>
<l-- BH#LK maven #H 4 default-testCompile -->
<execution>
<id>default-testCompile</id>
<phase>none</phase>
</execution>
<execution>
<id>java-compile</id>
<phase>compile</phase>
<goals> <goal>compile</goal> </goals>
</execution>
<execution>
<id>java-test-compile</id>
<phase>test-compile</phase>
<goals> <goal>testCompile</goal> </goals>
</execution>
</executions>
</plugin>
</plugins>
</build>

5 ik



A TARMZE L TAA Maven B A3 Z%1F (JAKotlin1.1.2 A2 X #) o A T #HF & —
B H B S kotlin.compiler.incremental Bt

<properties>
<kotlin.compiler.incremental>true</kotlin.compiler.incremental>
</properties>

RH > 1# A -pkotlin.compiler.incremental=true LM IEITHE o

VI AR 4L TE

H 5 Kotlin 72 #2483 T E ( kapt ) #9483k o

Jar L #

B — A B A B R 69 A Jar ST 0 15 /£ Maven pom.xml ST F 89 build-

>plugins FT@EEESUTAZE > X main.class T XA —NEMH » H15& E Kotlin & Java

x:

<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-jar-plugin</artifactId>
<version>2.6</version>
<configuration>
<archive>
<manifest>
<addClasspath>true</addClasspath>
<mainClass>${main.class}</mainClass>
</manifest>
</archive>
</configuration>
</plugin>

¥ 526 Jar LA

FRlE— A28 (self-contained) Jar XA » &4 b 69 KA A AR #i 2R » #54£ Maven
pom.xml X# ¥4 build->plugins T@ESUATAELF main.class T XA —ABE >
1% ¥ £ Kotlin 2 Java % :



<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-assembly-plugin</artifactId>
<version>2.6</version>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals> <goal>single</goal> </goals>
<configuration>
<archive>
<manifest>
<mainClass>${main.class}</mainClass>
</manifest>
</archive>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
</execution>
</executions>
</plugin>

AR LAY jar AT A B 54 JRE R BT AR

java -jar target/mymodule-0.0.1-SNAPSHOT-jar-with-dependencies.jar

4t 2t JavaScript

A T %F JavaScript RS 0 FEAE A js fo test-js B AR RIMAT compile



<plugin>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-maven-plugin</artifactId>
<version>${kotlin.version}</version>
<executions>
<execution>
<id>compile</id>
<phase>compile</phase>
<goals>
<goal>js</goal>
</goals>
</execution>
<execution>
<id>test-compile</id>
<phase>test-compile</phase>
<goals>
<goal>test-js</goal>
</goals>
</execution>
</executions>
</plugin>

RE &£ 8 2R R EARM

<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-stdlib-js</artifactId>
<version>${kotlin.version}</version>

2t F 2 AWK L AR F BRIt kotlin-test-js M EGIR B o

¥ %1% B354 ML Maven A T4 A Kotlin 5 JavaScript 42 o

Y= b 2R 92 3
18 T Ym1F B LN
VAN BN 6 ik B NS £ A Maven 3EHE ¥ 589 <configuration>

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>
<executions>...</executions>
<configuration>

<nowarn>true</nowarn> <!-- FJjEL >

</configuration>

</plugin>

AE TR E


https://www.kotlincn.net/docs/tutorials/javascript/getting-started-maven/getting-started-with-maven.html

W5 HRETARBY BEREE :

<project ... >
<properties>

<kotlin.compiler.languageVersion>1.0</kotlin.compiler.languageVersion>

</properties>
</project>

XIFAT B
JVM #= JS &9/, 3k 3t
2 AR Y- QA

nowarn

languageVersion  kotlin.compiler.languageVersion

apiVersion kotlin.compiler.apiVersion

sourceDirs

compilerPlugins
pluginOptions

args

JVM 47 69 8

LR
AR

R’
183 AR
KA Fo b

ARV
k B ARG E
89 38 T AR A
8 75 9

a5 2% %
T8
X

B R it B
J6
ik B 1B
8 3%

BRI ) Y iE
B

true ~
false

||1 .0" N
||1 -1"

||1 -0" N
||1 -1"

LN
1A

false

"1 -1"

"1 -1"

T
B R
XA
A

I
I

I



- TR Bk
2 # B it ph p

AR IVM FF G B4R "1.6" -

jvmTarget  kotlin.compiler.jvmTarget yi k. "y g 1.6
% 0,2 %| classpath F &9
. : G JDK £ H %#&4%2 > R 5
jdkHome kotlin.compiler.jdkHome %k JAVA_HOME 7 Fl &
3
JS A &) B
B
2 R i3 LU T At 69 18 LN
4
outputFile E L g e
1% F AL EAE A,
metalnfo .meta.js 5 kjsm true ~ false true
X4 o AT el E
sourceMap 2 RIRAE A true ~ false false
(source map)
KRR AR R Over N
sourceMapEmbedSources A e 4t ".alv.va.lys" inlining
inlining
TR AXAG B 5 iz
sourceMapPrefix A iyz WA 4
89 AT 4%
llplainll N
g‘ % 52 > fL —‘"i n LN
moduleKind {%% CESLlS "amd . "plain"
el commonjs"
llumdll

2 pR A
A7 £ 89 JavaDoc £ 3 ( maven-javadoc-plugin ) &~ X4 Kotlin XA o &% & Kotlin *# B

8 LA > FH4% A Dokka s 48 % B & A5 4 I Dokka README ° Dokka X 4F/&&-1& 2 0
B FETAA RS KNG E - &iE4 £ JavaDoc °

OSGi

T OSGi &4 » # % L Kotlin OSGi 7T °


https://github.com/Kotlin/dokka
https://github.com/Kotlin/dokka/blob/master/README.md#using-the-maven-plugin

15

— AT Maven * B T L Github fE A JE B35 T 4


https://github.com/JetBrains/kotlin-examples/archive/master/maven.zip

i¢ Fl Ant

E I Ant 1+ %

Kotlin 4 Ant 24 7 =AME % ¢

e kotlinc: 4t 2 JVM # Kotlin %1% %
o kotlin2js: 4t 2t JavaScript 7 Kotlin %% %
o withKotlin: 1% i 1= 4 javac Ant /£ % & %1% Kotlin STH# 891 % -

RA=4E % 4£ kotlin-ant.jar & & L » %EALT Kotlin %1% % 89 lib X% F &% Ant 1.8.2+
BRA o

£ 2t JVM R H Kotlin 73 X%
%7 B & Kotlin + A R ARAL 40 s Bt » 4% 70 B 893 14 £ 7 5 248 A kotlinc £ % :

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/k
otlin-ant.jar"/>

<target name="build">
<kotlinc src="hello.kt" output="hello.jar"/>
</target>
</project>

H & ${kotlin.lib} 45 & /= 48 Kotlin I %% 5 AT £ L% -

42t JVM R A Kotlin 75 X4 B % #&

4o RO[E & 5 NRARBARAA » AR 2L sre A LE R LHAZ


https://github.com/JetBrains/kotlin/releases/tag/v1.1.60

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/k
otlin-ant.jar"/>

<target name="build">
<kotlinc output="hello.jar">
<src path="root1"/>
<src path="root2"/>
</kotlinc>
</target>
</project>

4+ 2t JVM 1£ F Kotlin A= Java /& 41X 4%

42 R R B & Kotlin A= Java RARAG AR » & AT UE R kotlinc kB RAEFH G EEF > 28
Z4E R withKotlin 1£ % :

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/k
otlin-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>

£H <withKotlin> 1§ ZEINGGAITHL > TUME AR B <compilerArgs 53k o %iEAT
kotlinc -help B » &2 7T A 656 TEF| R o LT U4 B2 ik 09 B 3R 09 2 AR 45
A moduleName &L :

<withKotlin moduleName="myModule'">
<compilerarg value="-no-stdlib"/>
</withKotlin>

42t JavaScript A £ AR ST &



<project name="Ant Task Test" default="build">

<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/k
otlin-ant.jar"/>

<target name="build">
<kotlin2js src="rootl" output="out.js"/>
</target>
</project>

4t 2t JavaScript  Prefix -~ PostFix A &
sourcemap it

<project name="Ant Task Test" default="build">

<taskdef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/k
otlin-ant.jar"/>

<target name="build">

<kotlin2js src="rootl" output="out.js" outputPrefix="prefix" outputPostfix="po
stfix" sourcemap="true"/>
</target>
</project>

4 2 JavaScript Fl £ 4~k T & VA& metalnfo &
gl

4o R B I &1 45 RAEA Kotlin/JavaScript &4 & » A8 2 metaInfo HAEFEAM o R
metaInfo K& A true ° ME%FH NG G E LA =34 LB 89 8 9h 89 JS UHF - % UHF
RGSEIFLER AL

<project name="Ant Task Test" default="build">

<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/k
otlin-ant.jar"/>

<target name="build">

<l-- &4l out.meta.js’ EFad=—st41%kE -->
<kotlin2js src="rootl" output="out.js" metaInfo="true'"/>
</target>
</project>

%



AFEA B TS| R T

kotlinc 7= kotlin2js &7/ 3 & Mt

2 # ELRu b LI
src F 4% Kotlin /R XH X B % s
nowarn AL BT R ik & false
nostdlib F£3% Kotlin 47 42 & 6,4 classpath % false
failOnError A miEE MR 2R 25 HMERK & true
kotlinc &%
2 # Fh = KA
output B4% B &R jar TH% &
classpath R s ) %
classpathref Y iE K 542 5] &
. . Kotlin Z4T8Y & A E B2 /& jar F > &= =
includeRuntime 2 output 2 i T & true
= Bir (=R EH
% A % 7:
moduleName Yo 1% B B 3R 09 4 AR & %) 3B 8L
kotlin2js &%

2 AR ELaEu b &
output B A7 LA Z
libraries Kotlin & 89342 &
outputPrefix 4 &89 JavaScript SUH AT R AT & %
outputSuffix 4 M8y JavaScript ST AT R G 4 %
sourcemap =& & 4 M sourcemap U H &
metaInfo R HF A B = H A 09 U5k IE A %
main BiE R AT A RIA R main &5k 8 KA &



Kotlin 5 OSGi

# 2 A Kotlin OSGi %4 » 1% %3] X kotlin-osgi-bundle ™ A& % #49 Kotlin & o 7 LM
% kotlin-runtime >~ kotlin-stdlib #7 kotlin-reflect &#t > B4 kotlin-osgi-bundle
CEEETAHARZLE o B3] AR Kotlin ERARLEZEE © K% HKFH Kotlin & # 1 E
OSGi-#h 4 8 » BT AR R AL A €A1 » B2 % AR 697 B M iR eql o

Maven

3% Kotlin OSGi &3] A% Maven 1 B ¥F :

<dependencies>
<dependency>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-osgi-bundle</artifactId>
<version>${kotlin.version}</version>
</dependency>
</dependencies>

ISR E P e AR AR (EFCEHERR” AL Maven 3 A K)

<dependency>
<groupId>some.group.id</groupId>
<artifactId>some.library</artifactId>
<version>some.library.version</version>

<exclusions>
<exclusion>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>*</artifactId>
</exclusion>
</exclusions>
</dependency>

Gradle

# kotlin-osgi-bundle 5] A %] gradle 1 E F :

compile "org.jetbrains.kotlin:kotlin-osgi-bundle:$kotlinVersion"



R YeRAE A 1% 3 AR 09 BN Kotlin & » AR T ME AT 77 % -

dependencies {

compile (
[group: 'some.group.id', name: 'some.library', version: 'someversion'],
...... ) {

exclude group: 'org.jetbrains.kotlin'

}

FAQ

AT 2T R AR L F 6 F £ %2 PTA Kotlin &

% BB OSGI X F N RAF 7 X » R LI AEMTE] » TH A TREEE IR PTIE
AT A LI A RO TR T RRILAENK] © A Require-Bundle F&E » 2 E AL R TR
ey dE o FHBFALN o FIAREA OSGi #— A E Mg+ o

3?5


http://wiki.osgi.org/wiki/Split_Packages

Yk & 16T

AT RAER G

Kotlin A £ &L KIAA final 89N » XAEFFE Spring AOP XA F R KA open HIIERFe
J Rl A2 R AR TR 7 4% o XA all-open i H a‘aﬂ%/\ fic. Kotlin VA% R AR AR R 69 F K » HH42
RREEBIFEEMARRLELRIEMA open XKAEFATI o

#l4= » % 4R4% A Spring B 4"1’%3%’-%%}%75% ko mRAFRAE ARG EMIZE o
@configuration 2 @service ° All-open AP35 € X & /iﬁﬂr— °

FAH AT AR Gradle 5§ Maven Z4F# A 2% 49 IDE £ 5% °

:point_up: *f T Spring » MR T ¥A4E A kotlin-spring AEFEHRIEH (LTL)

£ Gradle F1& A

F& 3& 4 A0 A 2] buildscript W& #0552 R &G

buildscript {
dependencies {
classpath "org.jetbrains.kotlin:kotlin-allopen:$kotlin_version"

3
b

apply plugin: "kotlin-allopen"
%*ﬁ#ﬁﬂ%fi)ﬂ plugins B RAZ

plugins {
id "org.jetbrains.kotlin.plugin.allopen" version ""

}

RERT AT R EMBYGT L ¢

allopen {
annotation("com.my.Annotation")
// annotations('"com.another.Annotation", "com.third.Annotation")

R R (RAEFTEARRL) 45F com.my.Annotation EME > EXRF R LA MR 2T AT o



CALE R T AR

@com.my.Annotation
annotation class MyFrameworkAnnotation

@MyFrameworkAnnotation

class MyClass // ¥ &4&&

MyFrameworkAnnotation Eabb/i\ﬂ‘ﬁif[‘/iﬁﬁ com.my.Annotation ARE S FTAECALRT —MNATF

HIERR o
/£ Maven 1
T @& 435 Maven —#efE A &g ik :

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>

<configuration>
<compilerPlugins>
<l-- ®& "spring" T Spring X#F -->

<plugin>all-open</plugin>
</compilerPlugins>

<pluginOptions>
<l-- BEANEBHEZELZACHITE -->
<option>all-open:annotation=com.my.Annotation</option>
<option>all-open:annotation=com.their.AnotherAnnotation</option>
</pluginOptions>
</configuration>

<dependencies>
<dependency>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-maven-allopen</artifactId>
<version>${kotlin.version}</version>
</dependency>
</dependencies>
</plugin>

%%éﬂ'ifi/\iﬁ?'ﬁﬂfql’f?ﬁ(]'l' ?‘Bﬁ%‘,@; ’ ‘iﬁ‘ﬁ%‘_}:[ﬁ]é{]“,ﬁ_ Gradle C‘?ﬁi}ﬂ”———‘%’ °

Spring X i



4o %A% B Spring * 7T ¥A B A kotlin-spring %% % &4 & 7 & F 5 38 € Spring Z#% ° kotlin-
spring R A& A A Log—2 8% > AL FXLTLME o

5 & —# o A5 %IEH R0 buildscript &8 F

buildscript {
dependencies {
classpath "org.jetbrains.kotlin:kotlin-allopen:$kotlin_version"

3

apply plugin: "kotlin-spring" // #¥4X "kotlin-allopen"

K A1# A Gradle &4 DSL :

plugins {
id "org.jetbrains.kotlin.plugin.spring" version ""

3

£ Maven F > M B Al spring EHF :

<compilerPlugins>
<plugin>spring</plugin>
</compilerPlugins>

HAEHIE T T AT IEAR ¢ @component > @Async > @Transactional “ @Cacheable VAR
@SpringBootTest ° Eb%ft&ﬁ"f‘%i*ﬁf’#f&%‘ @Configuration ™ @Controller *
@RestController > @Service 2 @Repository #IX LA FHITH » RARXLEMITIEA T
EAR @component ©

LR ARTALER —/A B F F B4 A kotlin-allopen 4 kotlin-spring °

HEZ > wRAE A start.spring.io MR F A A9 B AR 0 AR AKINEB A kotlin-spring I
.

@A TP A

AT RIFES FE JAR & B Kotlin %1% 3 69 =3t H) R ATHR 4K » 7T ¥A4% A kotlinc #& R
xplugin 1% JAR SUHF 6935842 5k w1z 3G 4

-Xplugin=$KOTLIN_HOME/lib/allopen-compiler-plugin.jar

T 4L A annotation ABEPFILIARH B ATRE" R B T AT HIEMR o NAETH T A4
e —F & A& spring °


http://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/stereotype/Component.html
http://docs.spring.io/spring/docs/current/javadoc-api/org/springframework/scheduling/annotation/Async.html
http://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/transaction/annotation/Transactional.html
http://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/cache/annotation/Cacheable.html
https://docs.spring.io/spring-boot/docs/current/api/org/springframework/boot/test/context/SpringBootTest.html
https://docs.spring.io/spring/docs/current/javadoc-api/org/springframework/context/annotation/Configuration.html
https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/stereotype/Controller.html
https://docs.spring.io/spring/docs/current/javadoc-api/org/springframework/web/bind/annotation/RestController.html
https://docs.spring.io/spring/docs/current/javadoc-api/org/springframework/stereotype/Service.html
https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/stereotype/Repository.html
http://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/stereotype/Component.html
http://start.spring.io/#!language=kotlin

# The plugin option format is: "-P plugin:<plugin id>:<key>=<value>".

# Options can be repeated.

-P plugin:org.jetbrains.kotlin.allopen:annotation=com.my.Annotation
-P plugin:org.jetbrains.kotlin.allopen:preset=spring

T 5 m ik 35 41
®4 (no-arg) %hix BiEHH A M T IEME EER— NI G EAHAE R o

A B R FE A B o ARG Java 2 Kotlin F B A » 1257 A4 H R 41R
A o

X #,7F Java Persistence APl (JPA) 411t data % °» & AR EM Kotlin & Java ¥ A E & %
HEHSMERZ (FRLT @ kotlin-jpa AR ) o

£ Gradle F1& A

HEREEF RMUT AF#EH -

NG RO TR BERER—T L FBUF RO R ERESMERE -

buildscript {
dependencies {
classpath "org.jetbrains.kotlin:kotlin-noarg:$kotlin_version"

apply plugin: "kotlin-noarg"

K41 M Gradle &4 DSL :

plugins {
id "org.jetbrains.kotlin.plugin.noarg" version ""

}

RIGH XA EMI R

noArg {
annotation("com.my.Annotation")



‘ﬁ”%%’ﬁTﬁ?ﬂ%{%ﬁé\ﬁi%#@%@iiqj ﬁ’fi';;?ﬂﬁé’fbﬁﬁ- ’ 1%)3 Rl invokeInitializers
WTERRSMBEN k18667 & «T-18668 * B Kotlin 1.1.3-2 &2 » ©AXKIAZEH -

noArg {
invokelInitializers = true

/£ Maven ¥ 1% Ji

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>

<configuration>
<compilerPlugins>
<l-- &FF IPA X#FHEMA "jpa" -->
<plugin>no-arg</plugin>
</compilerPlugins>

<pluginOptions>
<option>no-arg:annotation=com.my.Annotation</option>
<l-- EAmMERIF AN LB mBitsE -->
<!-- <option>no-arg:invokeInitializers=true</option> -->
</pluginOptions>
</configuration>

<dependencies>
<dependency>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-maven-noarg</artifactId>
<version>${kotlin.version}</version>
</dependency>
</dependencies>
</plugin>

JPA I ¥

5 kotlin-spring &4 £ 4L » kotlin-jpa £ £ no-arg L L& —Z 6K - BiGEH A BT T
@Entity > @Embeddable 5 @MappedSuperclass ﬁi]b’ﬁ’ﬁiéﬁ 2iﬁ$ °

X A Gradle P iz iE 69 7 ik


https://youtrack.jetbrains.com/issue/KT-18667
https://youtrack.jetbrains.com/issue/KT-18668
http://docs.oracle.com/javaee/7/api/javax/persistence/Entity.html
http://docs.oracle.com/javaee/7/api/javax/persistence/Embeddable.html
https://docs.oracle.com/javaee/7/api/javax/persistence/MappedSuperclass.html

buildscript {
dependencies {
classpath "org.jetbrains.kotlin:kotlin-noarg:$kotlin_version"

apply plugin: "kotlin-jpa"

K A1# A Gradle &4 DSL :

plugins {
id "org.jetbrains.kotlin.plugin.jpa" version ""

£ Maven ¥ » M B A jpa EH :

<compilerPlugins>
<plugin>jpa</plugin>
</compilerPlugins>

T2 G 4T AL A
5 AR » KiEH JAR X RmB] hid BIEH R RAZ2 8 EMA AL ¢

-Xplugin=$KOTLIN_HOME/lib/noarg-compiler-plugin.jar
-P plugin:org.jetbrains.kotlin.noarg:annotation=com.my.Annotation
-P plugin:org.jetbrains.kotlin.noarg:preset=jpa
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Kotlin =1+ 4 %

Kotlin & —T74t 2t JVM ~ Android ~ JavaScript WA &R A F & #9717k (OSS) # A XA HmA2E
T o ©AW JetBrains A& o % B AT 2010 FHABARIFHCAR - F—NBH 1.0 R
EHFF 2016 F2 A o

Kotlin ¥ 2 Al pR A& % & ?

B Al & AR A& 1.2.0 X/ T 2017-11-28 °

Kotlin = % % 6973 ?

& o Kotlin £# %8 » &2 %R 2RF LR o ©L1%/ Apache 2.0 #FTIEFF K69 » LRA
A 9T A GitHub L3R 4F o

Kotlin £ w3t £ 1L & HEXNEF ?

Kotlin LB A @y xt £ L BAH J R EH o IREET X3z 00 KA T Ak FP R A&{ A » & 9T
VARAAE R AR R A o il i 2t i de & R4~ R E A Fe lambda Rk R F AL —F L
# » Kotlin &£ — /M RAF 65 3% 4% » e RIRELERITRIE T R XA AR o

Kotlin 84 &4 & Java 1& 3 a9 if & ?

Kotlin & 7% o #1451t 7 » RABATE RS 4 40% o CLE A > Hlho st R 2 X6 £
¥Wim AREF T HZ AL NPE o R @B £ %H - M RE -~ ¥ R Ef F KR
8 lambda AZX X RET R EF T RIAA KRB ARG T eI DSL 894877 o

Kotlin 5 Java & 5 &2 ?

FZ o Kotlin & Java #& 3 T4 100% Z#AF » i L X 22 AARRILA 69 RBET A5
Kotlin :EE#4 X & o 4R T A2 432 Java T8 Kotlin RAG A & £ Kotlin 18 Java K#5 ©
ZAEAF R Kotlin £ 4% ~ R E4& o 1 E-T IDE & & #h1t Java %] Kotlin 4% # % =T 1L 3L
AR T o

#& T AR Kotlin # 4+ 2 ?


http://www.jetbrains.com
https://github.com/jetbrains/kotlin

Kotlin =T A THEAT R A A & » £ LM % Him ~ F 7 3% Web &£ Android © &R 4
Kotlin (Kotlin/Native) B #Té9# & » st HAMF & (it AX AL ~ macOS #2 i0S) 8 &g
FKaksh o AN Kotlin A T4 sh 3w Ao IR % %5 % 2 142 5 ~ 4% ] JavaScript & JavaFX# & P
i~ ARBAE L 0 AFELIUH] o

7T A Hl Kotlin # 4T Android X % ?

T VA o Kotlin &4 %4 Android F & 89 —%1i3 5 @ X4 - ©R A KGR A5 £1¢ 8 Kotlin A
F Android 7+ & » 4= Basecamp ~ Pinterest ¥ % o # %12 8144 & & Android /& & R ©

KT AR Kotlin #47R % £33 &5 2

T4 o Kotlin 5 JVM 100% &% » B SbAR =T A48 Rl fEAT 34 694E R » 4= Spring Boot ~ vert.x
K JSF o H 9rixr A — & Kotlin 5§ 8945 TIER » #ilde Kior o £ 515 BF EF R % & om7F 40T
T AR Kotlin #17 web 7+ & %% ?

VAo 2T AT &% Web » 4R T 44 A Kotlin/dS A T & F 5% Web ° Kotlin =T ¥A4% /A
DefinitelyTyped ¥ 89 % Lk K ELH W JavaScript &£ 89# S X8k » FELECHMAOERLZL
(4= AMD #= CommonJS) %% o £ 415 B85 F X P 57 A 0T o

KTV Kotlin #47 2 @A &% ?

T VA o AR VT 4% R 4EAT Java Ul 4E & 4= JavaFx ~ Swing X FEER o 7 M2 A Kotlin 4F € 4E
% > 4o TornadoFX

KTV Kotlin #47R A & =% ?

&4 Kotlin (Kotlin/Native) B #.E 72/ 47 o €3 Kotlin %4 TUAEE VM E476 R £ K
Ao H—AFARIE LA - 2 E AR TAZ » HH 1.0 KRNEEAHAHAFE L
#itR] o & %15 &5 & A& Kotlin/Native 1324

7l IDE %45 Kotlin ?

BT &/ 2% Java IDE #F X 3F Kotlin » &4 IntelliJ IDEA ~ Android Studio ~ Eclipse #=
NetBeans ° 5 %h » H—AG 44751 LT » ApidfeEitn ARFRET B0 L4 -

At 2 T A ¥ # Kotlin ?


http://github.com/kotlin/ktor
http://definitelytyped.org
https://github.com/edvin/tornadofx
https://blog.jetbrains.com/kotlin/tag/native/
https://blog.jetbrains.com/kotlin/2017/04/kotlinnative-tech-preview-kotlin-without-a-vm/
https://www.kotlincn.net/docs/tutorials/getting-started.html
https://www.kotlincn.net/docs/tutorials/kotlin-android.html
https://www.kotlincn.net/docs/tutorials/getting-started-eclipse.html
http://plugins.netbeans.org/plugin/68590/kotlin
https://www.kotlincn.net/docs/tutorials/command-line.html

£ JVM 3% » 22 M T 64 Gradle ~ Maven ~ Ant #= Kobalt e & — & T H FHEZLE P
% JavaScript 89 LA -

Kotlin &% & mAit 4 ?

L 42t JVM F & B 0 Kotlin £ 5% Java # & 695 755 o % 4t 2t JavaScript B » Kotlin 4% % %)
ES5.1 > # A m5 &3 AMD 2 CommonJdS £ R 913k A Gt 29K - S4 R4 F &
i > Kotlin & (i#it LLVM) 4 & T & 48 % 694K%45 o

Kotlin R 4t2t Java 6 "% ?

TS o Kotlin T vATEAR % 4F 4 p% Java 6 R4 Java 8 REM T F A o TUAAKR AN F & 4
M EARACH) T 2 o

Kotlin #%5 ?
Kotlin &% Java ~ C# ~ JavaScript ~ Scala "A% Groovy S IAEZ 98 K - KA1 TE% ) #

& Kotlin % %71 » PIAAMIT ALILRZ Nz G ~ HiEf% 5 Kotlin o %3] H &
Kotlin fr i M & % w8y H BT EEZ— AR > ZERRAITA—NELIEZF ©

7R 8] 18 Fl Kotlin ?

A K %A% Kotlin 898 T 5] » f A & 8 8] £ 690 3] €220+ Z A 4% A Kotlin » 4538 i 1
X~ Github IR AR E RFEH#EH » .46 Square ~ Pinterest & A Basecamp °

1 7+ & Kotlin ?

Kotlin & & JetBrains #9— AN LAZFHMAA X (B Al A RIS 40+) o L HFES&ITF
& Andrey Breslav ° & T AZS B K » GitHub L3 A 100 % ASshEr TakA o

FERETILT B ET Kotlin £% ?

RIF G AL R IF A AT 5L (RLAZAZELEM) o AR EZRTATEREFSR ~ £AZ KUK
F R TR~ S LA AR AL o

HEZH *T Kotlin 894 ?

T A — L %T Kotlin 84545 o L F 146 & Kotlin B A& 5 Dmitry Jemerov #= Svetlana
Isakova &% &9 Kotlin in Action ~ 4t2¢ Android 7+ & A 5i 8 Kotlin for Android Developers ©

Kotlin A & A /& & RA42 ?


http://beust.com/kobalt/home/index.html
https://medium.com/square-corner-blog/square-open-source-loves-kotlin-c57c21710a17
https://www.youtube.com/watch?v=mDpnc45WwlI
https://m.signalvnoise.com/how-we-made-basecamp-3s-android-app-100-kotlin-35e4e1c0ef12
https://twitter.com/abreslav
https://www.kotlincn.net
https://kotlinlang.org
https://try.kotlinlang.org
https://www.kotlincn.net/docs/tutorials/index.html
https://www.manning.com/books/kotlin-in-action
https://leanpub.com/kotlin-for-android-developers

A — % Kotlin #9142 » £, Kevin Jones # Pluralsight Kotlin Course ~ Hadi Hariri 49
O'Reilly Course YA & Peter Sommerhoff &5 Udemy Kotlin Course °

7£ YouTube #= Vimeo L&A # % Kotlin /& 8 &% o

H%ZH Kotlin 4L X ?

A o Kotlin A—/N3EF A FH 4R - Kotlin 7 XA R % H A Kotlin #4525 ~ StackOverflow
LA A F AR MEKE Kotlin Slack (#Z 2017 %5 A A # 7000 4 it ) Lo

HEZH Kotlin E3h ?

HoMEHRSH P EAELEEZT Kotlin o R AL M 35 F3R 2] — 47 & o gbdb s B H
PR A MG A R 4R 4R 8 Kotlin Z 2 i& 3 o

HEZH Kotlin x4 9

A o H—/E 7 KotlinConf 3T 2017 § 11 A 2-3 B £ w8 £ .4 %547 o Kotlin & /£ 23 1 F
Wr BT RS o ARFT VAL M 55 LR B Bp 5 2] k69 &£ 9] 4% o

Kotlin L4t & L 4keg 9

E o mEKE Kotlin #k5 & Twitter £ o £ & —A Google+ #F 4L o

H A 2 Kotlin &% ?

M sb BB =220 0 BLAEAR R R R 8 Kotlin A8 ~ i~ I EFF o
A2 L VAR AE 3 % Kotlin #&Aw ?

WART AL LT TR o HEBELS LM guidelines.pdf T &9 LM o


https://www.pluralsight.com/courses/kotlin-getting-started
http://shop.oreilly.com/product/0636920052982.do
http://petersommerhoff.com/dev/kotlin/kotlin-beginner-tutorial/
https://www.kotlincn.net/community/talks.html
http://discuss.kotlinlang.org
http://stackoverflow.com/questions/tagged/kotlin
http://slack.kotlinlang.org
https://www.kotlincn.net/community/user-groups.html
https://www.kotlincn.net/community/kotlin-nights.html
https://kotlinconf.com
https://www.kotlincn.net/community/talks.html?time=upcoming
https://twitter.com/kotlin
https://plus.google.com/communities/104597899765146112928
https://kotlinlang.org/community/
https://kotlin.link
http://www.kotlinweekly.net
https://talkingkotlin.com
https://resources.jetbrains.com/storage/products/kotlin/docs/kotlin_logos.zip
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Kotlin I 6 T 2 B A RRE— M ST LS REES » I AERSBIZIBZHRE TP ORI
FEARKF o ZEIRX—E > wRI 2t Scala &3 #H & > ARRIRT 88 F £ Kotlin °
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