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Kotlin 1.1 89 X 42 #4242 > €HF KT future / await ~ yield UR XM HEENE
X ¥ o Kotlin 891% P89 X2 R T W RIATYOZNLEZTENG—IY > M ALESH—IF
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https://github.com/kotlin/kotlinx.coroutines

// 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

b
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£ 515 Bk 5 WAL A R ALAL o

WER S WARBWNEZ—NEREN A X ZRA Kotlin B KRR £ &L 1.1 AR
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https://www.kotlincn.net/docs/tutorials/coroutines-basic-jvm.html

H s 2 2 ak

XAH L

KL ARFRARNA LB L ERNLHR o B TRAUEAY (whsd) ARRKEAZR
F o ZEH AT :

//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")

F ¥ miz BE AL KEEP ©

b I D A
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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

Kotlin 1.1 Mtk T — 23t Kotlin 1.0 P &4 £ 8 B3t XA FIBE R RF] o AR TAER —/
TP OEMIFT T L —NBHEGTFLE AR EUEARHELRERLGF X o FIE LA
BT EEME o ITURKAFAFWHE L —NEEAXNLEGEREH

//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

}

F i mid Bk A MR U R 53 R RO 4UE 6 KEEP ©

lambda & & X #) 4

WA 5T AR R A 5 B TR R MR A% % 4 lambda Rk R 54 o X EH —AMF ¢


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

g F a8 T R 4

E4eft Java 8 P —# o Kotlin LA A F AR FF AP TRAERSRBE TSN :


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

5FT'3;,5%‘hi.é{]§E;é & 2 S

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}")

{
)

o2
a5


https://github.com/Kotlin/KEEP/blob/master/proposals/underscores-in-numeric-literals.md

PRATT A BB AR T A inline ARG AF 2 T AR A5 & o

£ Fmiz k5 ML U AL KEEP o

FeR i B
AT AT BT EAE R B HiEHR o —ATROGAEZLTL—ANERREGHFTE ©

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 FHBIIARG A HEABIERAR » LT A LB IAT bR
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
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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
B tr » Mdfm £ <td> PHE—A <tr> 32 o

7 Kotlin 1.1 F » ARTVARRB| X AHF A » AME R A LA td OB XIBRFET LG FE 24
2 td # lambda RE NP TH o RT LA E LARICH @psiMarker 7GiEfREGIEMR F045H
A TFArie L6 E o

$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~fasxtFTESFFIEA RGO B Xk CAFTRER T E&F7])8
FAAERAT—RIRE > TRFANER o st THRETAH1E foreach 12 &4t —F RS
BERER o FTHFINCERET—A BEFI > CEAFERELERZ S ZHHIE -


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()

FHFE R TAEMERE O ZAARY F&E o

also A% apply @ BHEZLHERE ~ M—LahtE ~ FEREHRBENRE o —F R HZE apply
MR F KR E L this ° M also RIAGKRBHRF L it (FHLRERELE
RTRLER—MNETF) o BRFBEEKAIPPERRY this HIRHL :

class Block {
lateinit var content: String

}

//sampleStart

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

}

//sampleEnd

// 1E 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 LAZEAEE filter o TR EBKRF T EH L ZIFE > H £#H AR ZEIRS
LM A BT E null o &4 elvis-R1EF A FRE » CAHF R 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 TTAR TRt £ 5# 704 R EEN L Hldo» ETURT HEIATP
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)

BHEF plus R T —APAF4Efa st A R n k4t A A R FTES 09 7k 0 2R LA — A
B8 5 kRO R ARAE MBS b B R — B RR R AR 4 B4 7 Rde Map filter() %
Map filterKeys() © FLAEZEF minus BEATEANAEEG c HAANTRHOER : ATHREA
B~ BB RS S AR D Ae bkt 2 o

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

EWLT array #E R > NAEFCE List #7 mutableList B89 K4k » Hid A
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 3L T Ak # 4 i Java 8 74 (4 44THR  -jum-target 1.8 &
Ant/Maven/Gradle ¥ #9482 %) o B AR ALK EFFAGEL (FH 2 HFof
lambda & ix X, P 895N F ik 894 R G Kotlin 1.0 P R4 —4) » 2R E %G #—F1i
Rl € o

Java 8 tx i & I &

MAEA X &k Java7 2 8 T ifmty JDK AP 8947 B E 695 SRR A o 4 RARE 35 M3 69
APl > %1%l kotlin-stdlib-jre7 #7 kotlin-stdlib-jres maven ##F » m R ZAr A6
kotlin-stdlib ° XML AL kotlin-stdlib X EEIHNT & - ©AVIE CAE A 4538 R0
W B RE P oo

AL P AR

Kotlin LA X B EF VA b B AL o XTAERAGASITRR -java-parameters B F o
=R

iR const val BMAIEABEIE R S92 E o

TEHOEE

T4 lambda AX X FTHET TR AT ENRARTALA volatile FH& » b EZRZTH

e 2 — R FILAERIFEATTRIEIOESE S - LRI > REZRM ATH
Bl Ll k5 9l R & o

javax.scripting X ¥
Kotlin .4 Hjavax.script APl (JSR-223) % & o £ API A% /£ B 478 RIE KA B -

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

Xx T4 APl 89 =B 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 2 £ kotlin-reflect.jar B P8y K K Fe Bl O3 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-'1‘-% ( IllegalArgumentException 5;‘) AR F A JUAS R4 K
( stringBuilder ~ Comparator ) fﬂﬁ'zﬁiiﬁ kotlin & TF o £ JVM F& L — 24k
AAar JDK %69 XA L > ik JS F& L LR E Kotlin A& F £

& 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("<#hz>") EM 0 CREBIFHEERHFA BERFZL (CommonlSK
AMD) o #l4= s & ] CommonJS > %% Bl 4 i require(...) FEFA o kI R B


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( )
}



VAR

T4 3 & Kotlin sk L3644 ~ A ST AT B A &% o
o MoahiE ik
o ]I A%
o mAL 3] i}



A RAE K

T,
.09 B B b TR CAFTRER ¢

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)

%R E

— R (A1) AT

3

fun main(args: Array<String>) {
//sampleStart
val a: Int =1 // ZBFIMMA
val b = 2 // B#zEHE Ints XA
val c: Int // WREZAWBBEERRRE %
c =3 /7 PAHRAE
//sampleEnd
println("a = $a, b = $b, c = $c")

TEEE :



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

B W A T o

ER ES
iE4e Java #= JavaScript » Kotlin X 34728 Rk iz 4 o

/] AT
/* ERE—AS AT
BipdE e */
5 Java TR #55% » Kotlin 83 28T A4 £ o

H W% 5 Kotlin £ L4 & X T XA ERE XN E -

S

A% 45 AR

fun main(args: Array<String>) {
//sampleStart

var a = 1

/7 BERF R G AR

val s1 = "a is $a"

a=>2

/) B HIEFTREX

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

println(s2)

BT B o

1% FAF R 3E A



//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 (0, 42)}")

128 if YEA Rk A

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

fun main(args: Array<String>) {
println("max of @ and 42 is ${max0f (0, 42)}")

1¢ B °T 282 null #& 0

EANTBHMETAA pui1 BIR - LAEFE ARG EVE R » RAFREIIATA

WwR str WAZTZHFRE pull

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



HoahE ik

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

//sampleStart

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

// BEAEA Cx Yy THRARE  BAARINTEA null

if (x = null && y !'= null) {
/] EERNE»x A2y A A#HERAEZHE (non-nullable)
println(x * y)

}
else {
println("either '$argl' or '$arg2' is not a number")
}
3
//sampleEnd

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

A&

36



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: '${argi}'")
return
}
if (y == ) {
println("wrong number format in arg2: '${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



kB ik

//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

38



Bt
A=n}
=
i
N

//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

}

39



W, for P53 o

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 :



Ik E

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
}

41



Z LR JA] o

1& R & 4o
2 4 A AT A

fun main(args: Array<String>) {
val items = listOf("apple", "banana", "kiwi")

//sampleStart
for (item in items) {
println(item)
}
//sampleEnd
}
R in BREARFIBESART KL

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

}

% 05 ¥ &% & Lambda& ik X, °



R REP

—# & 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 data = ...
val email = data["email"] ?: throw IllegalStateException("Email is missing!")

if not null 471X 4%



val data = ...

data?.let {
...... // KRB LHATEI L, BAedata R Anull

R Elwhen & ik &,

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

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

“try/catch” & ik &

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

// 1A result

“if”/ﬁii :&4

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

RE XA Unit 97 %9 Builder A& %



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

S ¥ S VL e

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

¥ RZ X R GECRA x-SR REICRE > Bl when K& X—ALM

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

st—Ast 2ol EA % A7 % (with )

class Turtle {
fun penDown
fun penUp
fun turn
fun forward

val myTurtle = Turtle()
with(myTurtle) { // &—4 100 1% 6 E 77

penDown ()

for(i in ) {
forward( )
turn( )

}

penUp()

Java 7 % try with resources



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

|

HTERZAEEGZHIFKGER

&

.V

// public final class Gson {

/]

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

/]

inline fun <reified T: Any> Gson.fromJson(json): T = this.fromJson(json, T::class.java)
Kl I 3

1% T 2 A R

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

// b & false H# null



%E%,lﬂ% jgﬂJ-*F

N @ 84 % AT Kotlin 12 & 89 4 A5 K A&

o R A&

4o R TR AR o BAE F Javahd B A AL 0 bhde

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 o BT RGAA—IT c wREAME A SR > M2BEMBERFARARE TRNE TR 2
=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

o TAWAE



e o(1) BEZE
o THHERM (R&EH/F—RELT)
o RF|A & =48 F] 45 R
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A AR

7 Kotlin ® » BT A R @A T2t £ 0 £ XAE L EHATARAN T AEAET T 2 ERA &R &2
Fa Btk o FEEA TN EN » RAMAN G ZIZMHALTE o 2R P AR HRL A8
Ko AV EMNEMERSHIRER  £F -~ F/H - HRMF4m -

T

Kotlin £ ¥ # F /2 XA 42Z L33 Java» 22 AT T AAE o flde » X THFEAR NG T
4 (42 Java P int TR RXEEHA long EHIE) 0 BN RF LG FEAEGH T
Ig] o

Kotlin £ T TR E XA R XA =&F (5 Java tk4aiL)

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

&AL Kotlin P #4124 F

LT EF @IEA AT JUF:

o a4 123

o Long £MHKE L #R1€: 1231
o @Al oxor
o —#4]: 0b00001011

pER -l NE = PG|
Kotlin Fl# X 4% & & 9 %M A T 7 %

e %A double : 123.5 - 123.5e10
e Float i £ HA& F 4R10: 123.5f



HFFEBEPOTRIA (8 1.14)

RTIME R TRIZERTEFEELH%

val oneMillion = 1_000_000

val creditCardNumber = _5678_9012_3456L
val socialSecurityNumber = _99_9999L

val hexBytes = _EC_DE_5E

val bytes = 0b1101600160_011016001_1601016060_100160010

AT T A

Jt Java FEHRFAWMEAHEMEA IVM R A LA > RIERNEZ AT NI (&
mt? ) A2 BEEHRAT Ll TEHM o

ERRTEMT LRG| —

val a: Int =

print(a === a) // #rd“true”

val boxedA: Int? = a

val anotherBoxedA: Int? = a

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

B—Zd o BRE T A FM

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 RBATABRRKERG TR o wREMNEZGE BN TR

P

Int (java.lang.Integer)

val b: Long? = =k —ANEHMH Long (java.lang.Long)

print(a == b) // & ! Z¥drH "false" %T Long & equals() #MILtbIrotE Long

FTAR — i A AR AR R AT 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

A

FHR char EBERT o BT A SFRF

fun check {
if (c == 1) { 7/ #% REFTHRE
/]
}
}

FRFOEA L] FHAR: 10 o HHRFHATAARMLE L o IHZIIUANAE LS
| S Nb S \n Y A S\ S A" s\ e g o B EMFHEA Unicode # LT
5']1‘:«% '"\UFFOO' °

o

FANTRAERNFEFH4E#A et #F

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

FETEINMR  GRF - FHARER - LARERLRGA L -

7

ZIF Al Boolean ﬂtﬁﬁ" ’ ’E%‘@/I\f

=

true #° false °

NENHRERA
o || —HERFHK
o e —ARTIHE
o | -THIF

4

#4 Kotlin P42 8 Array Xk AT BEXLT get A7 set H¥k (RBEAFTRY T
RETH [1) F2 size BlE > AR — & H b B 69 i Rk



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

operator fun get T

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

/7 ..

FAVTAE R E 24 arrayof() ROIE—NMRAAEFETEIELE » XM arrayof(l, 2, 3)
RET array [1, 2, 3] ° A BRI arrayOfNulls() TR TRE—-NEE R ~ TEHR
A E A ER o

B —ANGR AR RAKR DA — AN RS Ko AESR RGBS RS Sk
5l 8 AL F A

// &1 —A Array<String> #¥{u# ["0", "1", "4", "9", "16"]
val asc = Array(5, { i -> (i * i).toString() })

o EATA > ] BEAFRERBARR RI get() 7 set() °

Z%&: 5 Java TR 85% » Kotlin # 42 XA £ 49 (invariant) ° ¥ &% A& Kotlin ik &f1de
Array<String> MAA% Array<Any> ° VARG AE T A8 A9 3B 4T kI (A2 AR T A4E A Array<out
Any> | ?kﬁujtﬂ%i /5> °

Kotlin . R K A FA4H 69 51189 Kk R TR A XA 4 ByteArray
ShortArray ~ IntArray &4 o X XA Array FZAHRRKXAZ 122 IV RO F %
B o CAARA A RO ) gy ik

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

T B

FHER string RAERT - FHELIARATEY - FHEGLE—FHTUERN LI EH
FFFE: s(i] o TR for PAIRBEARFH B

for (c in str) {
println(c)

(5]

TR F @M



Kotlin A At AR F R EF @M HXFHETURAHLFTHF  ARAREAFHETUESH#K
FAAE BT o B L F4F $ KRR Java F4F &

val s = "Hello, world!\n"

BURRAERGRAIL T X o KL L@me) 707 EF LFHHE LT o

RAEFHE ARRZAG S (v ) S RAFHEALK » ASPRA U LTRES AT

5 A

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

AR =T VLA 3 trimMargin() R F R F A

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

BN | AR AT 4 o AR AR FE LA T HE A A BB e trimMargin(ts) e

T B AR

FHETACEBEREAEX » P2 BERE > S REAREREHINTHEF o BRRESE
AMREAF (s ) Ak G—NEEHL FH R

val i =

val s = "i = $i" // RMELRA "i = 10"

KA IE 5 I AR GIEZTRE X

val s = "abc"
val str = "$s.length is ${s.length}" // RiE%%4 "abc.length is 3"

BRAEFHERELTHEARBLBERR c wREREEZAREFHEFATTOML s TH
(ERXHERMAEHE L) » RTUAR T 745 % ¢


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

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



2
R E A A K

package foo.bar
fun {3

class {3

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

foo.bar.baz ™ Goo éﬁ/i\gf’i foo.bar.Goo °

WREAEAL  GXHIANEBTELTHRING -

KINF A

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

e kotlin.*

¢ kotlin.annotation.*

e kotlin.collections.*

¢ kotlin.comparisons.* (& 1.1 #A2)
e Kkotlin.io.*

e Kkotlin.ranges.*

e Kkotlin.sequences.*

e Kkotlin.text.”

REFEAFTFELLFAFHIGE
o JVM:

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

o kotlin.js.*

FA



BTRRFAZI  BEAIHTURELSEA T FALES o FAERLIE LT o

TAFA—ALREL T > 4o,

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

BARFA—AMMEABRTHAAAZ (&~ X~ %5F) .

import foo.* // “foo” ¥ & —in#p T 1% |4

Lo RBINEFFR > TR as RAEFEARNEG L b RN RBHL

import foo.Bar // Bar 77
import bar.Bar as bBar // bBar X&“bar.Bar”

AT import FARMRBTIAL TR ERFALE Y

o TE RFA G
o it Y FE Y6 HE A BT,

o« BEHE

5 Java 7 Fl » Kotlin % & # % 8 "import static" &% ; PTAH X LB AR import *HEFF
A ©

TE 7= BA & =T Lkt

WwRMEFE AR private 9> TP A CH AR (LR T ILEGHGE) o



EHR
If & 3% X

£ Kotlin ¢ if £—4MEZF X PELRE—4ME o ARBKAERZ=_AEF4 (44272 K&

B EM) o AALRE if RAEMAEIX

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

MR -

if B LT VR R R » )5 8 Rk XA Z 918 ¢

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

} else {
print("Choose b")
b

o RARIE R i HEARE XA FRELES (H]
FEEAE else A X °

H R if 1Bk e

When & % &

when BT % C 152 89 switch B4E 4 o

R E AR e e R

ARt w=T

¢
K

g

)



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
— AR IR 0 G EE B3RP R B R K N AYE o )

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
AedE A > ARFT A Bl XA G 7 ik fe Btk d B F ARFT AL SN EG AR o



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

when L7 VAR ﬂ’iﬂl’ﬁ if - else if %% ° ‘flﬂ%xii f( ﬁﬁﬁéﬁ \ixfﬁr%ﬁ%ﬁﬁﬁ%’#ﬁ
REBXN mE— o &AL NPT ZS X

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

WJ when & «f °

V4
For {& 31
for PEIRTT ASHEATIRE %K S (iterator) 893t £ #1787 » B354 T

for (item in collection) print(item)

PEIRARTT A E — ARG 3k o

for (item: Int in ints) {
/]

3

Yo EPTIE 0 for T AR BAEMRBE T ERET R o Bp .

o A=A JERFY BRI iterator() *» BHREEA
o AN BEKXET BRI next() * HFH
° %"‘/]\ﬁi‘ﬁ&%’(ﬁ%j}}&&i{( hasNext () 3&@ Boolean °

LEANREARE BA4718 4 operator ©
2t 88 for PAIRAWMBIEAFTQIEEREGRAT LI OMEIR -

o RARBEAL R B —MNEARE —A list » ARTAZ A8 :
for (i in array.indices) {

print(array[i])
}



AR R ERG"aRIE R ZI AT el R o

AT VAR & R E withIndex

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

}

BN, for Bk e

While & 3%

while #° do .. while P #A% A

while (x > 0) {

X__
}
do {
val y = retrieveData()
} while (y != ) /7y ERLTR
W while 157k,

1831+ #9Break#2continue

EEITF Kotlin L 3F1E34.8 break #° continue 1RAFFF °

% R E E Fe gkt 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 ## 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 ﬁifr?\i‘ﬂ‘]}\)\ﬂ‘}% 111#(35@ ° ﬁﬁ'ﬁ—éﬁ"‘/]\fﬂ Zli\?}uia{)\}\ lambda 4%(353\‘1235@ ° @7@
— T &A1ZX L B &guH4E :

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

BA return RZAXNREMECEHCHREKE foo FEW o (&> ZAFAHIHRHEER
X B N5 %28 lambda A X o ) R RATE ZIN lambda £ & X FEE > KATLM
45 mAr B M VATRA] return ©

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

WA CER M lambda REAXPRE c BEFATIEABIAFEEZFIE o BAFEHHEL %
lambda 9 &%k Fl % o

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

A& BNA—AE L 24 EN lambda RE K o BEL JRFAINE return FHKNZE L
HE 8 FRE

fun {
ints.forEach( {
if (value == 0) return
print(value)
1)
}

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



return@a

BAMIRE @a BE 1" MAARE—MeEIREGEAX (@a 1) ”°
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R A gk K

\)2
~N

w
Kotlin 1% il X425 class #Z X

class Invoice {

}

REAREL ~ Rk (WAL XALH - T HEREF) PARETCEHGRBRMR - XX
Ao RIKAR AT 3 W R—ANERA LK > TUERIIET o

class Empty

9 3% 5K 4L

£ Kotlin 89— METUA —AMEZMERFF — DS MRWERT - T WBERFAL LK
—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) {

}

IR O AT ARAD o 464 E AL ST VAR BIVA init 4R A BT 406 s
3 (initializer blocks) ¥ :

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

}

EE o I AT U st AL A o AT AL RIRA F A8 B M AL B P AL
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 IMEIRFEAGBETAZL TEEH ((var ) A5 (var )

Yo A 3 HRH TR R T A A constructor *AEFAsLEHY o F H I WA AT
LA @
class Customer public @Inject constructor(name: String) { ... 3}

FLEN o AT AT AT

kA
KA TVAE BRI R A constructor 1R L

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

WwREHFANAEIHBERE BAARMEZIRTE L INERYE > TREEZER A AL
PleGgRME I FERI o ZRIF ARG F—AWERK A this ZREFHT :

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

o R—ANFEMF RRA P R (ZRK) WERE - BEA—MERY Z:%é*‘%fiéﬁi#@i%
KA o M HAEY T W public o W RIRFRAZMRGE A NN AHERIE  REZEYN
— AN A FE BN T WM 69 F 69 A3 R



class DontCreateMe private constructor () {

3

EE A JIUM B R IR PTR S ARA RINE  AhFER LA R —AF
éﬁ?’ﬁf‘?ﬁl\u s EAFAE R KA o 48 4F Kotlin £ 2 T14% 1% Jackson 2.4 JPA 4%

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

class Customer(val customerName: String = "")
{:.info}

e 3 K 8 £ 4]
ZAE—ANEG B RATHARL A R —AFH AR
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

o

7

e
o
N
@
W

[ ]
B

e

e

K B An A1 46 AL 3k

¥ (;F-
E4

@

°
)f‘_
‘?*5‘
B
=

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

class Example // M Any FEXZ&K

BA 8 K A BKIAAR K



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

WwRREAHEIMBERE > BLRAFEMRWEZLLLR A super FEFBILLEEA > X
BREH—AMBERBEMEB|Z— 5 0 EZ > AZMEINT » TRGRMERITLARARALE
789 T R g Ay 3 R 4L

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

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

KL open AFriE5 Java P final R CAFEMEE NZARHEK - KINFRLT » £
Kotlin ¥ P7# &9 48 & final > =t = T Effective Java$i 89 % 17 & : 2 A% KRm%t 0 i+
R » B ARG K o

BEF ik

HMZATRE| 12 > Kotlin 7 KAWL X o 5 Java 7 F » Kotlin EEZE X ARETE S 690
(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, 'E"‘;J‘Mﬁ%g%q:%n% ° ﬁ"%ﬁ'?@’—?‘i}:—ﬁ-
REH A final *HEF

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

}

¥V T

BB ES T AR LR AR ARG ERERT EHF NG BELINL override
7k o ')f‘ﬂ?ﬂ]%‘éﬁ’ﬂ‘ﬁ%gﬁﬁj‘tﬁ ° 7}5:/]\)’5‘5 H}:]éﬁ}‘é"riqy/{wﬁ‘ﬁ?ﬂﬁé{t%éﬁ/ﬁytﬁ&%’-ﬁ:;ﬁ‘
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 =

B S

f£ Kotlin F » SR G THRAMME : R —ANEINECH) BHER LY RAME KRR 9 % A5
Ao CLABEZXNMRRARBELATHZA (LFRABRRRHEP—) o ATEATRA
DI B il S R ﬁ{l]ﬁim dfl'jji’}é’?% ?ﬁ%ﬂglﬁ/’/{éﬁ super ° 4o super<Base>



open class A {

open fun f { print }
fun a { print }
}
interface B {
fun f() { print } /7 ¥a a5 RKiIAsk A& “open” #)
fun b { print }

3

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

BBt 4K A Fo B AFA > FH a() 7 b() WEARAMAA ¢ AHRTEHESZLH—H
FEI oo 2% Ff() B ¢ BARTANEIRN  FIAKRMNLMAE ¢ FRE f() FARBEMNA
B 2B Sk T PR 3L o

LR S

RAn Loy LR R TABE AN abstract °© WMERRLEREPTUATIRA LI o FEEZEHFN
A BMNFAFREEZR open WFE—DIHELERE HEK B 3 R E dr o

RAVT AR — A3 R 0B & — A FR 3 R 89 - 20% 3

open class Base {
open fun f {3

}

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

GRS S
5 Java X CH# AR » £ Kotlin PERRA#HIF R c ERSZEHFEAT  €Z U MEWEN 648
5 o

W RREZLE—ATAEERN —AROEHIRAR ~ AL F R FIRAT R (Flde » )
Zik) cMRTARECBERIZER L P Y] FHg—5 o



FEREARNY s e RERGEAF AT —MEAAZ o RATE AR E Java/CH F 8 A # A&
Fikra R E R L EALERR c RIEAEL EARTHE -



By AR B

7 PR Bt

Kotlin®) £ T VAH Bt o BHETAR X425 var FPAAT L » ZW4E A 298 X442 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 #= Setters
# B — AP 8 % R R

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

A4 % (initializer) ~ getter = setter #F & Tk 89 o Bl X R b T AN S
H getter B EMA » 4o T LA ) FHB LK > LT LE% o

18] 4 -

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

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

(KA



—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) A Bt & L& o Ak Kotlin 824t —MA SRS FH > € TAIEA field FIRFF
] 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

VP A0 6 Ak B b

— A BB AN S E R LA R T A RA o BREFTRAMR o Bl 1 Al
T A AR RN R A AG > FA A R MR setup ik P AL o EAHIRLT > AR T4
BMERBARGE—AFENRE o BRPABELKT IR RERTE L ERSE -

ARBZAIFI » ARTVAR 1ateinit 54472 % B

public class MyTest {
lateinit var subject: TestSubject

@SetUp fun setup {
subject = TestSubject()

}
@Test fun test {

subject.method() // EiEfF5] )
}

GG A RRER TAEEERF (FREAEIMEREZT) PAL var B> FHR 3 ZERR
A B T L getter X setter B o R B LA AT LA » FAELRGEAE RELH o

B AHACE 5 B — A lateinit BMESPE — MR A F 0 %A T WAARIRGEE WG A
CRA MBI FE o

ZitEtx

ARG —RBERAAR LIRS FTEFTER (URATRIGEN) o F—F @ LA T
S getter = setter T A LI B L GIEATITA o AT RA A » BltdefT TAFR — 2 LEGAE
Koo — B F P ARSI B 5 R BB ~ 5 M B S T B E

REF AT AT AR AR ZA0 B L ERILA & o
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O
Kotlin 894 0 5 Java 8 £l » LB LM EHZ ZHNFY » Le s I GHEETFNGT &
O RERERE o €T AR BPAZ LM FE R A I G RIRB TR E £ o

1% Bl 2425 interface kT XD

interface MyInterface {
fun
fun {

}

3=

—ANERAMZTRER—ARE Mo -

class : MyInterface {
override fun {
}

}

e ey Bt

RTREHE DT LBE - EHEOFERGBERE ARG ZARGE FRISGEI - £
HoP B ERE TR KRG FHK (backing field) » RutEod FRei RS RakilA©
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
AW BARZE > BTALR R EE bar() it XA WG 7k o



K WwRENMKNAFBRED > BNFELEN KNS MNEO R RGITA 7% 1A D
BT £ EA o —MR BERA ToARENEI (bar() ¥ 7 kCERTHAS AL
(foo()) &9 7 ik o



=T PSR A

=PSRN = #’ai%xia%i > 73‘;‘2 ~ Byl Fe B89 setter A7 T vAA T WMEAS4F4F o (getter
EXGBMAHEARGT LM - ) & Kotlin A X @A WS ¢ private
protected > internal %" public ° 4 REA T X458 EHMAF 6915 » KIAT LML

public °

T @A ARIE AR 6 R R R ARAE o

A
B B R S RO TUAATREE W BPEMEAE LA

// XH% . example.kt
package foo

fun baz {}
class Bar {}

Yo RAR RAE T AT T WIS 4 0 BKIKA  public * & "77’\75‘1% 89 7% B A R4 T I

o
o WwRIRFEMWNA private * CEALSLEFHACHIHFAT L
o WwRIMREWA internal * ELLABIEE N T R

e protected FEMATMEEB o

18] 4

// XH% : example.kt
package foo

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

public var bar: Int =5 // %EMMAT L
private set // setter A example.kt ATHRL
internal val baz = // MFAERAT R

KA

xF A S B R :



® private BRAREZINEANR (AL ARR) TR
9?" private — B+ EFEFTR

® protected

° WE|R B G RIS A EATE P StA T WAL internal M 3
® public é']—jt}ﬂ BT B P st AR T WA public AR A °

Z% 2 TJavaf P : Kotlin 9838 £ R 4817 1Bl A 38 £ &) private & i o

Y RIRE E—/ protected R AFELEZA LRI EELT LM » ZARAELAZ protected T
JHE o

)

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 ATRL
// b~c~d T
// Nested 4= e TN

override val b = // “b" A protected

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

9 3% % 4L

ZRET—ALG IHERELGTLE > B RAUATER (EEREZNe— X
constructor *4LF)

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

Lﬁﬁﬁﬁﬁk@ﬁ%%bﬁﬁﬁogki}\’f AT » BiAME R ZE public » XERRE FTFETR
BT BT (B —A internal X6 REAEG A4 RERATR).



RIFEE ~ R K TERA T LG4 -

S

qﬁu’&f‘%% ﬁ‘ internal %f"*ﬁiﬁﬁk 5’1 RE*E] ngﬁ":ﬁiﬂ‘] TR o Sﬁvg\—ﬁr‘\i’@iﬁ’: ’ "/I\#;iﬁii%%’é
J&—#e b — & Kotlin XU :

e —/~IntelliJ IDEA #£3%
e —/~ Maven 3# Gradle 1 B ;
o —X <kotlinc> Ant 1£ & #ATHT ikt — B T o



¥R

Kotlin Bl C# #» Gosu £/ » #69%y B— MR FHH B F R RZERAE AIGEHFZXAH
AT R AG PR K o A E Y BG4 %RE A TR o Kotlin & T R4 Fo I KB MK o

¥ R E

FPH—ATRERE o RATEEA —A FRF 2N LAY RO X R REAGATE - Th
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

}

BTAS this *EFAETREIBARNRBFERE L (BL Rk FTatL) AL
HATAEZE MutableList<int> A Z R T :

val 1 = mutableListOf(1, 2, 3)
1l.swap(0, 2) // “swap()” A8 this”f2|“1" 844

B R XA RITIEST MmutableList<T> #AEAEH » ZATT AZibE

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

AT EERHFERRFXPREAZA > RNBERLEAEAZHLZ -

*
=
i
=
B
)&)i.

Y RS BT 0

TR REE IS BT P B9 R o A B SL—AT A& IRIFPBRA E—ADEFIHEAF AR
R ARARATR AL Z LR T ER & RK X EEAZADIH R -



ARG BB E AT S K > B R RARIBHAE R B 7k o Lok AN
P83 Joe O o 20T P2 8 Rk KB R ROR R - R R i Rk RAE (T RAL% R
AR o fldo :

open class C

class D: C()

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

println(c.foo())
3

printFoo(D())

A F a4 e BARAGY RABRARET 524 ¢ FAEHE » B EAHE ¢ £o

o R—=ANRE L —ARR ZEA— AT R fo MR AN RELA 4R GHicE £ - 4
Fl69.% 5 H AATE RS TS5 ZTAEILEATRR &R o flde :

class C {

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

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

LR T RIRERAML FETALEL AR ZEAZATIL :

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

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

T = B



EBTAATENBERFEREVENY e o ARG RTAENEZTEERAM > PR ELMEY
null » F BT AE REARARD this == null * ZEEIEAR £ ZA AR null 8 8H4%8 A 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 TVREAEEGERAIGARTY » Aty RBME R 55 FHAARKLN - X3k
AT 2V R BT GEA AL E o 189470 R bt d & 4R 69 getters/setters & 3L o

18] 4 -

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

XD -0
o R —ANAEETNH A E o ARETAAEAERNEE LT R R 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 // W4 F "goo" FAFAY K

import foo.bar.*

fun usage
baz.goo()
)

FE 255 E N JEON

oo

/] RAE
// M "foo.bar"

R B AR B

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

SA—W

-

(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



HTPRBEWA T BRERE R L TR ROFL > ¥ RERE RL o 251 A2 L3k
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()

FRARRGYT RTABERAA open HETFTEFTES - TFRAZIERFZN SR ST RE
B RR PG o foxt T RBERE R ZHEE -

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(list))

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

ENEFQE—LARGHIENR - ARLERF » —BAzAERLELE LN FIEIMRIES TR
8 o f£ Kotlin F » ™ #k %3B X #4512 4 data :

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

RiE R A HNEMERIY FAGITA BREGEAT AR

® equals() / hashcode() X% °
® toString() 7}%5\47% "User (name=John, age=42)"
® componentN() Rk & FE BIRG R TATA B
® copy() 5 3% (%TX) °

S R X R B AT AN ERERF R X LSRG AE L REA > M RAERZREK ©
AT ARRAE R R —BHEA A ELITH o FBERLRAFHRAATELR

o IMERRFLESTH A5

o IMBRKMNITASKTERAZICA val R var
o BIBEFRAMG ~ A~ BHIA A

o (E1AZAT) HEEAREAMD o

8114 ZBEERTAY REME (FHHESLZHEL) o

EIVM P s w R ARG EEEZEH AL A5G E R > WATAH B LR IS T KIAE -
(K WA EHd) o

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

B2

EREZHELT  ENFEEH A LR TECH—LBH » 2L RFEITEFETT o copy()
R A A AR o AT EXH) user R EFAAEXMT @A :

fun copy = User

RIERATT AT



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

FIE KA ARH 5 A
A %% V& K £ B9 Component 3k A% CATT & fF 4 7 U AR

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

F IR R

7*5: /ﬁ-/i%%ﬁ’f‘? Pair ﬁ" Triple ° K%Eﬁf’(%'fﬁ/ﬂ?éﬁg #(% iiiﬁ%éﬁ'&ﬂ'ﬁji ’ 7(7 E
A A B RAEA & L)L AR ARG & LT o



EHEMKRRTRIRGRBREN : S—MEARIRETH £ ~ R ETEEELY
i o EXRAFTL L ATERBLNOY F AR XBHEES LELRY » BHEIMETE
RELE—ANFEB > MEHELG—ATETUAATESREN S %] -

’g‘)% E):]'_‘/]\Przu—;%j»;ﬁt ’ %%‘E;’égﬁ@;{gﬁﬂ sealed 'fl%/fﬁi/)ﬁ_— o ﬁ?}’\%"ﬁ’;ﬁ&ﬂ‘yx ﬁ%;ﬁ( , E;%
AT AR AL S H3 KO HMFAMHPF P o (£ Kotlin 1.1 277 » R £ o
o FRLARELEBHEFAHAR) o

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

(EX=B1ERA T Kotlin 1.1 89— AN3isreg 3 shae - HBEY RO EH L ARG LI LNYT
fEtE o )
FEZ OV RBHETFROGE (MBLRE) TURLEEATILE » MAFLE BI—DMXHFF -

12 A B3t K6y R4S AE TAERA when kX B9BT4E » o RAEDS BRI BB ETHAEINL
AR EZABIE G — else T 7T o

fun eval : Double = when {
is Expr.Const -> expr.number
is Expr.Sum -> eval(expr.el) + eval(expr.e2)
Expr.NotANumber -> Double.NaN
// ABEE Celse’ T4 AAKNCEBZTHANER



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 ERAEE AL Java F BB LA ALY A BT o £ Effective Java BB T % FA
$28% AR A RF A BT RIRI API GG ZEM o B Java POZA AT T » X &
"71"‘75‘ List<String> 94‘2:2% List<Object> B F LA o 7‘@4‘]’23‘37%? 4R List R R T
B 0 CIRE L Java B AT ML 0 A TRB LA HIFARE S REBITHZFE

// 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 ;

WMEAAEBSEK 2 extends E AT FTFHBER £ 8 — R FEXURFHNES WL E E A
H o XFRAERMTUZLENEF (ZESFHLEFAENTEYGES) ER e - 21
RREAN > RARMN T ImEH A AN RI £ 89 F LA o Rk > RRH TR

1t Collection<String> & 7~ A Collection<? extends Object> #J-F XA o M EI X »
extends IRE (E5%) 69l feif KA XA T T8 (covariant) o

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

Ja # A% T (contravariance) * FE 3T List <? super string> A GAAEZ
String 154 528977 % (Bl » ART AR add(String) H#H set(int, String) ) * A
o R HEGRE List<t> PO T 0 ARFFRIEGHIE—A string mE—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() R set() °ZEHFETRA BAFERTREY @ Hldo » RA A EILRAR
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
i AT A A o 3 KA — AMREFEIH]F & 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)

REZEATBH PRGN L ¢ array <1> £ 7 ERFERE > AL array <> F
Array <Any> HMFA A—ANGTER - AHZX? BARER - AA Ccopy TRMIF » LIkt
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>> {

B ERERAZLER  RA comparable<t> 8FRAETUAHRNK 1 o Hlde



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 : Cloneable {
return list.filter { it > threshold }.map { it.clone() }



S
’a‘f(zlE‘ﬁt
AT oG EL LML

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

HBIIRT ) this RIAXATMAIRKFE this 6HBE A& 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
HOH R0 AR AR A 2 L R A g A B RO

enum class Direction {
NORTH, SOUTH, WEST, EAST

BAMERBHAE—AE o AT ERIZF M o

#1454
B A — ANAEER AR R 245 > BT VAR T A A dsib it 49 o

enum class Color(val rgb: Int) {

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

#ijjfgr%ﬁ’%&qyxﬁ E]}:] E] a&@%z%

enum class ProtocolState {

WAITING {

override fun signal = TALKING
+
TALKING {

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

BANL G FE~ AR B ERL LG F iR o2& R ET UMM R 212> 5K A7
TP HMETE LS TRA » 3ig £ Java F—4% o



AR ERE

RALE Java F—H + Kotlin 80 KA S & A ik A9 B % S AR BRI i 2 A
RBKAEEE o IEHFENY Z 40T (BREMEFLOLAA Enumclass )

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 CECES BRI P TSN P EF-T:T Y L PSS P A
FAGAE » o RIFEA S PHETRRL » AR any © £ELE Pl & 74 %
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 ARFASZOR R ARG EBETOHFSRN 0 ABTHAN HAZEEE
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

}

LR £ IVM FE o b RiE A @ivmstatic EMR 0 ART KA E A S R A A RA EEY
BEFFEFHE - BiFmiz 81545 Nlava Z3FHE—F o

%Rk A feat §F A 618 LA F

HREREXANZFALAE —ANERGELER

o 3t % & ik X T4 R A8 377 S B 3AT (B Anksit) #
o % BT B — R AT 9] B B AL B Ak Ak 6y
o AR ML A R MmBR (B) i > 5 Java # A 4510 £ 6915 3L 48 T Fe



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 }

3

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


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

Zitktx

A L BHERA » BRENTUAEEREEZNNETFHEZINEN > 22w REHA K
FIRMAT R TR — R A RN —ANE L B4 o Hlde 135

/

o EREM (lazy properties) : H4E R & X5 o+ A o
WK BT (observable properties) @ %97 & 20k B A KL BT £ 6938 4
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@33al17727, 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@33al17727.

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() A4#ERX—A lambda B E—A Lazy <> FEHI8) R4 > R 8 52| T AR SEILAE
REMOEIL T H—KRAM get() 2HMITEHES lazy() ¥ lamda Kk XA RER >
B get() RAREICEHLE

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

3

fun {
println(lazyvalue)
println(lazyvalue)

BTk

computed!
Hello
Hello



KINEAT » T lazy Bt6g REAF F 489 (synchronized) : %A R £ —M&A Tt
Ho ALMAEIEE 2AFAR ML o o RWBICEILOR T R AL TN » ML AEE T
VAR B AT » AR 2%  LazyThreadSafetyMode.PUBLICATION AFA 5 4aft3% % lazy() Hidk o @
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() #XMAHEK @ b iifets it 24 2425 (handler) ° &% &11%4
Bt AEE 2R R TS (EREBEIAT) o BF A 548 WAL B ~ v i3
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

o RIS BIKR —DNRAE AT R » 318 A vetoable() HAX observable() ° /B MAK
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



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&

XEMABRAY >

® property —— LR AEA Kproperty<*> ﬁhﬁ%ﬁ%’%@ ’
perty

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 F] getvalue() °
® property F] getvalue() °
e newvalue — LA B R XA K F A B LA 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()

// REBAWRIER A R XA
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)

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  BELENR TGRS 69 TR 5] 8948 % this::prop B Kotlin 1.1 A2 A4 7T /A o

R’RiEEZRE (11 4)

Wit & L providebelegate RV » TUAY RAIZE B M LA Rt 209FH o wR by &
@I'Jﬁ}ﬂi}ﬂ by = gf»']% provideDelegate Eiﬁﬁk&)ﬁ gﬁﬁ%@iﬁ » AR AR % Rk A 33/%'&
I EH] o

provideDelegate 89— /T 486915 Al 3 % TG 2 BT (M R & getter X setter +)
X e R S e

Bl s e R BAERTZMAERBELHE » TUIMEE

class Resourceloader<T>(id: ResourceID<T>) {
operator fun provideDelegate

: ReadOnlyProperty<MyuI, T> {
checkProperty(thisRef, prop.name)

/7 dlEER
3
private fun checkProperty { . }
3
fun <T> bindResource : ResourcelLoader<T> { ... }

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



provideDelegate él]’?‘#(—% getValue AR

® thisRef —— LG BHEATAH 2R (X TV EEE
REEBARE

® property —— LA AKX kproperty<rs> HELABEA o

WY ety XA) A0 R KA

FEAE wyur SEHIHAE > HEANBME providedelegate 7 ik I L B IAT 5L F A9 I5E o

o RERZAHERBEG L ZIIR GO » AT EAMFGH G R T K 1r
BHL » AR TRE

// #EBML @ RER “provideDelegate” 7 fé

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)
// #lEZR

AR F > 28 providebelegate 7 ik kA4 BIA) propsdelegate BETE o LA
T EBMEEH val prop: Type by MyDelegate() iﬁi%?ﬁ@—?} Hiii] (é’l provideDelegate 7
EABAEN) AR R

class C {
var prop: Type by MyDelegate()

// ZBEXRAE L “provideDelegate” o &= Ji B
// EREREREGNRAG
class C {
// A “provideDelegate” k&l 24 sM 69 “delegate” B
private val prop$delegate = MyDelegate().provideDelegate(this, this::prop)
val prop: Type
get() = prop$delegate.getvValue(this, this::prop)

HEFE * provideDelegate 7 & AF MBI EMIGEIZE » H R EF A getter 3 setter & &
89 A o



iy Lk

120



% A= Lambda & & &,

BT A & 3Aa % 8

e Lambda & i &
o NI HH
o Wi2



> KL =+
£k 4% 7 B
Kotlin 8 &2 31E A fun *4EF 7 9

fun double : Int {
}

R &
R 2 2 4% 280 5 %

val result = double(2)

B A% B B FAR R R R R A

Sample().foo() // &l % Sample %#I5FHA foo

R ko ik
REGETAR @A TEAR > %

o AT AR R HE R S KL
o MWATRA—NE%H

o WA infix XAEFARE
// % Int AT K

infix fun Int.shl :Int {

// AP &ETEEAT R

shl



3

R 35 F Ak A Pascal & &% € 3L BY name: type ° 5% A& 5 faft o S L

o

o

N

k2

fun powerOf {

KNS I
B35 BT U BRAME > 5 4 %A B 0 % SRR A KA © 5 A feis T Ak s TR &

SES

fun read ) {

RN A XSG @me) = Ze B aERT L o

BAEFEEREAGAEU T EMAGRINSLME o SR E—ADFARINSEMES 7k >
DAVIDINE S A RS I ¢ R

open class A {
open fun foo { }

3

class B : A() {
override fun foo { Y // TEARIAE

}

LA

TR ZFAE A L 6 R R B o BN RRAREGSRAK NS ETZ 2T H
& o



fun

RATVT Mg R BRIN S ECRA T B

reformat(str)

R o HAR R IEBOAA LR R €t > %A A A AL RAEAR

reformat(str, , , , )

1% G 4 A H AT A4 ARG B B T a5

reformat(str,
normalizeCase = 5
upperCaseFirstLetter = ,
divideByCamelHumps = ,
wordSeparator = '_'

)

F R FEERNTELA 5%

reformat(str, wordSeparator = '_"')

HiEE o AR Java RE TR B L S 4GEE 0 B4 Java FTAFF EARE JES
FE AR -

R = Unit 89 & %%

do R =N R RREEF A RG> CHREERZ ynit © unit =—FFRA —/AMA
unit BIERRE «c BN MELRFRILI ARG




fun printHello : Unit {
if (name != )
println("Hello ${name}")
else
println("Hi there!")

7

// “return Unit® & “return’ ZT ik

unit R KA E LR T %A o by KA F R T

fun printHello {

L AR E AKX TAE %5 B = 5 e 48 T KRR =T

fun double :Int = x * 2

GREERYT G RFR W > T XF PR LY T L8

fun double =x * 2

T AR R A

BA SRR R B L R4 2 B X B LA > RIFRAT AL E unit > £ ZAFILT
AT o Kotlin R BT B A SRR RE) H AR @ KA o B A A6 R B RAGIR T
A B iR SRS AN TS (ARLEENTHRER) ERWARHY o

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)

FERFAB > XA 1 89 vararg FROGTRFZXEMEA 1 KA LBl FE s TR

755":@ Array <out T> °

AB—NBETIAIFIENA vararg ° R vararg B TRFN R PO RE —MA%k » Tl
J o 5B RER LG OAE B wRAREA R > WA EIET N 15
—/> lambda -

% EZAVAMA vararg - BB 0 BATTA—ANE—ADHAE A > Blde asList(1, 2, 3) * RA&
Yt R RN OB — AN FHLBLRNE L% R RINEAHE (spread) BAIEH (&
AR @A+ )

val a = arrayOof(1, 2, 3)
val list = asList(

5B 5 AE R 3%

£ Kotlin F R T AL IHTRE F A » LERERFEF R4 — %153 4 Java ~ C# 2 Scala
M =ML ERE =N RZ o I BT M E K2 > Kotlin P %34T VA & B B354k A
B~ VEH R REABRY B R o

3 3
Kotlin & E38 &%k » B — AN J4E 5 — AR A

fun {
fun {
if (!visited.add(current)) return
for (v in current.neighbors)
dfs(v, visited)

}

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

R0 B ECT VA FONER S (BRI &) 89 R3R R & - AT LI F - visited T AR B3 R

\=4

g o

2



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

dfs(graph.vertices[0])

AR B HRTE K KA G L8 B

class Sample() {
fun foo { print }

AR R FA B &R ER R

Sample().foo() // &l % Sample £#H#EM foo

XTEPRERRGE SZ 85 L EF 0K

XL

BRTARZH 54 BEAEJRLAEARIETHL

fun <T> singletonList : List<T> {
// ...

BB F L A

/

I <F



T T S ERE S e

= ¥k 4f2 Lambda & & &,

2 W& # A Lambda & X & LA A &7

Rt ) % %

Kotlin X B —# A 28 28 RF XN BBRAE o ZAF—LAFHAEIRE G FE LKA #)a R
¥EkE > MAEBERBEGRE o F—NMKEA tailrec H5HFAREHH L EOH XN > %
FR AL ZE )T T —Arik St A THEIRRRA o

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

KB R RZG T A (fixpoint of cosine) » BA—ANEZFHK - ERATEHRIN10
448 A Math.cos » BB R A A/HAT » ~40.7390851332151607 49 & R o k&KL 4a %
T A & 4% 5 RAE 69 KAD

private fun : Double {
var x =

while ( ) {
val y = Math.cos(x)

if (x == y) return y
X =y

BIFE tailrec 5HAF89&AR099E » RELMAE L A FRAREN CHATH RE —NRAE - £
#HaE R EH &S REE - AR R%E ) > AR £ try/catchffinally 2k o B A] &3¢
B R VM Bk T L o


https://zh.wikipedia.org/wiki/%E5%B0%BE%E8%B0%83%E7%94%A8

/

= 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 AA XA T LA ZFmgRull » B THEX—F > ik RNA—AHEOBA

e lambda & XN &K KIETIHE »

o A4 (WwhRAMiE) £ > ZAFH (AEEATUER) »

o [FIR (WwRELNIE) £ > 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 == }.sortBy { 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

AR R A R SR B AR B B M R g A

Lambda & ik X F= E % F 3L

—“> lambda f‘al\f\"kl—:/@u AR TFEE P —ARF AR A2 RO Rk
AAriE o £ 8T @696 T

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

B max AR RE RGERECEL—DRBMEA R A SL o ZHE A5~
MREX CAFRE-ANRE FRIRTOME - BodiegiE > €ms T

fun : Boolean = a.length < b.length
5 5{% 1
SO il

sTFHEZLH —NREEA S I RE > ROV AAZH5EKIET T REER o Hlde L RE max
E AT

fun <T> -> 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

o AT RRBBER » RETAH L 580 b0 RARBXAEACEEAN S F by & 3L8g15 o

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

Lambda /1*{35 i\“’i%;r %

Lambda & i K69 2B HH X > B RB RV G FEfa4 T :



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

lambda £ X N EAMKRIE TS » AL BEIHNAGARKFARERET A » A T RE 4
E o ORFRFLE AN > FFTZE o R EMNZ lambda R EH XM RE unit 0 AR A
% lambda ZARF I RE = (XTEHRLZLEAN) REAXNSMAREHE o

o R BNV A Tkt ZMET » AAARLT @

val sum: (Int, Int) -> Int = { X, ¥ -> x +Vy }

—/~ lambda R & XRAH —AMHRARFT L o wR Kotlin TAATHAHEL » EAFR
MAFERAE— 5500 FABRE ARMNFALLHRA it

ints.filter { it > 0 } // ¥ENF®@MEL(it: Int) -> Boolean” (A 4y

KRAVT AL A L7 09 2 =148 6 M lambda & RBR B —ANME o T > BB REREFE—DMRE R
BIME o Pt s U TARAHBEZFN

ints.filter {
val shouldFilter
shouldFilter

it >

3

ints.filter {
val shouldFilter = it >
return@filter shouldFilter

% B R ANARBETS ANRIMEARE =52 lambda A&x XA TLE RiES
7| R ZIMEH o AN, callSuffix 8918 7% o

B2 #%k

LR lambda AKX NBZFBET N EAB IR T REGEDRABE T - AR S HF
AT BAERLEL o RARHRXBTUAFHEH E R - Al wR AL FTRZILIABL > 7T
VIAE T 55— Pk 1 B R o

fun : Int = x +y

BEL X R AARRFEFTRE—AFTARKEFA R THLHRELT c AR TUARZEZ X (&
EAR) ARGk



fun : Int {
return x + vy

}

HEFBREHMERNGIE T T XNGFRREAE > BT BN ET B B AL LA TIUE
vk

ints.filter(fun = item > 0Q)

Bo R R e LUBH NS G ERRE—H T EAREXNRERGEL RFH A 3 4
B AR > m A R RFBFRGBEDERLAEX HE (XA THELH unit ) o

HEE  BLRARASRELAEIETAESR - ATKERIR GERIE TG RBEEAGERT
lambda & ik & °
Lambda& it XFnE L JFZ A8 75— MR J| A ELREITH o —NRFIFEE  return

B8 ERAEAEM fun XEFTFHMNRELPRE o XF%E lambda £E X return I
LECHREED > MELXHEKTE return FINEL XE B FRE o

7] &,

Lambda & #& A RXHF B L K¥k (ARG HdiFest 7 25 R) TukigRl L W& - B3tk
AP EFAGTE o 5 Java TR ETUMSF KA O FPHEHTE ¢

var sum =
ints.filter { it > }.forkach {
sum += it

}
print(sum)
AR 6 R T E A

Kotlin 424 T4& A48 & 69 A+t % AR J R FEEG G o 2R FEEYG HERTF > T
R R GRS Lk m R EEMAINGRETF o IEM T AR CAMKREREK
R 35 M A R AR R o ARG R R T — & A A6 Groovy- R

B[R T OEGEY 2 —DFARRE G RBEER

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

BREF @A T AR AR » SRR EREMA M F L0 — AT k—H



1.sum(2)

B4 %08 ik A VR S ST DAL Bl £ 4o AR G B0 M 0 R R
FA—ATE  AEZERAE  RHFRAM -

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

B HCE XA TN ET CERTE > lambda &k X T VAR AE a 3H 69 B3 F @mAh o

class HTML {
fun body() { ... }

fun html(init: HTML.() -> Unit): HTML {
val html = HTML() // &lZE#l# %
html.init() /7 Bz F A5 %1% lambda
return html

html { // FEWEE lambda W 3bi4
body() // WM ZIEH LG — D7k



A B % 4K

1R &M s k— R BATHGRERK  F—DIREFE—ANHE s HFLLHR—NH

8,0 PPAREAERFARAXZEENTEE - AB R (FTRENEAER) FEMERSIIA
S NELET R

{2 LW % HAUTAR QIAL lambda & X X T AR R Z LG4 o T3l KRBT ALY

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()
}

AT AR — AR B R D ?
ATLRIFEZ2M ENEFRLA inline 5H 4712 lock() R
inline fun lock<T> -=>T): T{

}

inline 5% ok R A G i 4 €1 lambda & & X, : BT A XA REE 2R A4 o

MIR T A S A RO KA IE o > (2T R RAVE AT S (FRFERRE) » ik HitLA
iRt RERAEBILT 2% S (megamorphic) " AL o

S8 8 7 3

do R AR (A 5%) 48—/ MR R lamda & X A P RA — 4k A3 ART A
noinline f§4ffFiR1e — % HE A



inline fun foo -> Unit, noinline notInlined: -> Unit) {

T AR lambda & ik X R A6 B R B A ERE A KBS T RER ) A E% - 122
noinline #9 T VAVMMEFTRAIE R 7 N - BREFHEFT X HFF -

FREZHE > wR-AABEJILEAR TABRG JRRSLOF LRA LML) L8 530 ik
RRFE—NELE AARNKZIHORE RTERAFLEL (REFHAANFZAIK > MTAX
HHEL) -

3k B4R L E

£ Kotlin # » £ TARE RN —AEFH ~ ERTH return RBE-ANAFELEREL H -
X Ek A BB — 4 lambda &K R, 0 RN1LMA4E R — A% s B £ lambda & ik X RS
iiéifffﬂ?‘f% return °? 7(7 lambda %utfwf\ﬁ‘éﬁ; @@Eﬁﬁﬁiii@@ .

fun foo {
ordinaryFunction {
return // %% @ THédE “foo®w AL ERT

}

12 % 4o £ lambda & ik A AL 6 HET A BEE 0 % return T AN B > FTAE Z AN ¢

fun foo {
inlineFunction {
return // OK: % lambda &ik X &M B4

}

ZAPRE (42T lambda REXF » 2B E&ERE) FRAFRHFREG o KNIWT £
PaIRF A GH > AARJITAT L4

fun hasZeros : Boolean {
ints.forEach {
if (it == 0) return // I\ hasZeros &wE
}
return



FHEZ —SAFEJIRTRAAELECNOTLTEEROJIFKR AR F—AWAT LT
L8 lambda & ik X454 Bliek B B3Rt Z R 2R o« AZXAFH LT » % lambda & ik X,

P AR AGFIELIRIER IR o A TAFREZMAEI > 1% lambda Ri& X5 FE A
&4 A AR e

crossinline

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

break #2 continue 4t M E%8) lambda & ik N P& FRTH » 2RI 1TR] LF e

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?

REEMNGLERG —RMFALLEEZANATEEZTLH TR RAREA A s 42 R A
k?f\i??dtﬁfﬁ :

treeNode.findParentOfType(MyTreeNode: :class.java)

HEAVEER R R L AL LZ I PRIFANC

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



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

Fo gl HFRELY (BPEL— /A lambda K& K) o &I KA—MHT » —AFALE
async() R # (/E’E] kotlinx.coroutines }2;)

fun <T> ->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 Ea AR lambda &k X 0 TR LN 8 A &%

async {
doSomething(foo)

YL ZEL > await() TAELZ—ANERRJE (AL TUE—D async {3 RFREAA) » &
g —ANE BF R HETRABRTLLER

# % % T async/await FIEFRAE  kotlinx.coroutines W 4eff TAE 8943 & *T vAfL X T 3K 3| -

HiEE o HARE await() #7 doSomething() A HEAEME main() ARG LEZHELPRAA :
fun {
doSomething()
TEEFNA > HAJIRTUALENEY > B8 20 > L8 L suspend E4HH :

interface Base {
suspend fun

}
class : Base {

override suspend fun { 3
}

@RestrictsSuspension /%


https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md#composing-suspending-functions

¥R & (42 lambda &ERK,) WTARIEH suspend * FhAR-EE 69 —AH o X AFAIE DSL
BEAT] P Ty Rty APl o 2 R DU » BEARE FE LA P iihedt 7 ok ABA o

AT ERZ—E o TMER @restrictssuspension EAE o B A R/HED R AEIFEN
FAAY RAE 2RI & HARAREEISTHE Ko i TH RARERAL S
(B ARatil) » IRIEMARAMGALED R ORA A A » FEOEERT AT A2
7 o

B FHERATE » SHRBALE T AFRG KLEE o flho > HiBY
buildsequence() R FIT TAT I 69 4 &R & B » :ﬁ@ﬂ]m%ﬁﬁﬁ‘\ﬁﬁﬁﬂ’%a’ﬂﬂiiiﬂ)ﬂﬂi”‘
PR yield() X yieldAll() i T AAEAT A B3 o R AAH L sequencesuilder J

@RestrictsSuspension JEfF :

@RestrictsSuspension
public abstract class SequenceBuilder<in T> {

% HE Github £ 895K o

Y A2 69 1 3R AL

EMNARLEZZSL B DX T AL T I T EARE > ARMABIINRAETH L84 %
FE o

MRZABIRFFARAEL (FFEXA VM K0S 69 &) » HAeddRmgtis o &
ALl AL (RICTRER » RN TEZ Zi48) AR ARIMN X ORE
g THARM o AT AR T—REAGAXAR R EF —REMARIFS LR LY
FEF o EWREZHARN > REFHIP T EHERIIOARFHEAZ G GRE ST

HAGHWETUEARFLERARIGHR TSNS ZRGMHEIEE o It L9 XRE
Continuation * 7iX FAh Il 69 8 NAKAG 4% 3 2 2 T 4 92 69 28 20 4% 3% W #% (Continuation-
passing style) o Et » A REHAH — continuation R ILALM N FHBRER -

ATHARIAEREYE S m¥ TIAL L% LA PR - ARAMEIES (b0 CH A
ECMAScript 2016) ¥ # async/await &9 Xt 5bAn X » & KRG L IEGEZ DT hE -
#% Kotlin A2 XA A o

A2 69 52 Jo PR 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

WAL YR TR F R0 » X FRE CTRRAER LA RAT £ K o Z £ Kotlin 1.1 F % iF
A RIAFALT a2/ —ANEL BRI LTZRMEY - 2B B ZREL > RERI T opt-in

& e

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 1BF X (Rrdw LATifiagittesybt) -
o Kotlin = /£ & ¥ 89 )& 2 4% API >
o TTVAEIEAN P ARG AR 5% AP

J&2Z APl : kotlin.coroutines
K APl ARt ik 0 AHBRTORESBMEZI  FEGEAT - CHASLEOLER

® kotlin.coroutines.experimental %?ﬁ_lg‘%@—%}‘ﬁf?ﬂ‘
© createCoroutine()
O startCoroutine()

© suspendCoroutine()
® kotlin.coroutines.experimental.intrinsics %ﬁﬁ‘fhi/&&éﬁmﬁ@ﬁ'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 L@ RBE » EFRERINMBEATZALEGRFT 5 LRI sTep AR L o BER
EUF AT AR o BE 1 0 BNMAPATE S —A yield(i) » A ELIREF LM E
START ° KRG » i 2 » RMEZHRET —A yield(i) * HF 2l step © 3 L—AH o
REFEHMERT—A step (AR eno ) > BA RN BLEAFERFIGBEEALE ©

AT—RZFAMBHES (RFF]) > TVMER yieldall() &k :

import kotlin.coroutines.experimental.*

fun main {
//sampleStart
val lazySeq = buildSequence {
yield(©)
yieldAll( )
}

lazySeq.forEach { print("$it ") }
//sampleEnd

}
buildIterator() #IAEF R EMAT buildsequence() * 1ZR B —AEHERE o

T A8 g A SequenceBuilder ifﬁ,&%@,}}'@a (%’;ﬁ]‘«ti?ﬁfﬁé@ @RestrictsSuspension ‘iiﬁ¥)
%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 #F& L%k FFHmi2
o AR B XFF select A HAMARARIEH LM Go 9 EE
o XAEMEEI M LT o
o AT JDK8 ¥4 completableFuture & APl : kotlinx-coroutines-jdks
o AT JIDK7 ZZZhrA API 893EM % 10 (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

A E LT ARAE for -HBIT : 2RE

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() HEKEBRHERTH—AEYFT

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()



J£ lambda & & X F &4 (8 1.1 4)
77T vt lambda & ik X & $4d 7 A & BR4E % o 4R lambda 2% XEH pair £A (X
# wMap.Entry RAEMTEAM LA A componentn FHELEG KA ) b9 5%k » AV A T A 3% €A

AAEAST P RFIA S A A FRIRE AT AR

map.mapValues { entry -> "${entry.value}!" }
map.mapValues { (key, value) -> "$value!" }

EEEARNSLEAFE AR RBREAS SR GRF]

o RS F G —ANAHERER > ARATAGEABRA TR AH R BREL LR
map.mapValues { (_, value) -> "$value!" }

PRVT VAFE AR 89 S B R A R 4 B 38 T AF ey £ A ¢

map.mapValues { (_, value): Map.Entry<Int, String> -> "$value!" }

map.mapvValues { (_, value: String) -> "$value!" }



b

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

AT H—ATREREEHRE AEA ML EGRTEREEZA G R A AR TR o B4
EHelE  BEBALTRRIECNOER > AIARHRRRIR (REHAX) ©

Kotlin 89 List<out T> EAZ—ANREERFRMEL size ~ get FHIHFED o F2 Java £ »
CYAKE collection<T> #MUPEKE 1terable<T> ° AKX list 97 %A dH MutableList<T> 7w
AHY o 3 *7}%5\4“*&‘— FlT set<out T>/MutableSet<T> A& 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 —
Afa 6 A R AR T mapof(a to b, c to d)

Z& L@ readonlyview T (FHE GETEEESTE numbers ) 18 @48 F 6K 2
list 2 AT o R —Alist AALEREFA » KNTAEERGEEZAETTE - 41—
MNEFGESH—NHET AT

val items = listof(1, 2, 3)

H Al listof # &A% array list £H8 - 22 R K TUA A ENFeiE A TREEHFSE >
BREEFAHAAROZELTEORELE -

EFIXEREA T o X FRE 0 MRTILIE—A List<Rectangle> MAA% List<Shape> &
Rectangle 4 /K & Shape ° 3t TT £ &R AT R A » B ARG FEEITHEE o

4
A Bt LR HRE NS FEANF IR G AR, —MMRIER 2T



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 EM Java R T K518 for -PAIRT LA INF4 o

for (i in ) print(i) // #r#i”1234”

for (i in ) print(i) // H & Tm L
4o RAR A R FR P AR o ARTME AR EE T Z L downTo() HEK
for (i in 4 downTo 1) print(i) // #r#i74321”

RREARFT I HEZY RERLT? SARFME » step() REAH T

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
5]] )

fun IntProgression.reversed(): IntProgression {
return IntProgression.fromClosedRange(last, first, -step)

step()

PR A step() ZHHEAN *Progression KT LH) > FTAH X E[IAREFAELT
step 1A (XEA5%k) 69%P| o Kk (step) LML LA E » Ak [HZH T L L HENKRY
i



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]



AU EG5HR

. ] o 2L Rk
is #7 1is %M"F AT
ENTAEEHFFALEA is BEFRELETIZH AN 1is R EFZ L e 2R

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

if (obj !'is String) {
print("Not a String")

3

else {
print(obj.length)

}

% AL I

LT SHELT » NFZ 4L Kotlin P42 R S XNEHRBER > AARIFERE RAT T is -
oo ArFERRasiENn (AN) ik

fun {
if (x is String) {
print(x.length)
}

WiF R RBIY R E L RR G EFHEEN AR T LN

if (x !is String) return
print(x.length)

RALE 8 A7 || 9HEM



/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 1EHTH KN L AT R
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 ®
f5) &AVER this@label * L P @label & —/ K& this RBGIFE :

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



e

Kotlin A % &% £ A 6548 S 1+

o FlAAF (AN AER—2%)
o ZHMAE (A equals() BZ)

AR

FlAAEFE === (ARAEGRHBX 1== ) BEHW o a===p THRE a # b #HHHA
— At ZBFRAEA true o

s An 5

SHAFY == (MARBRHX 1= ) BAEFS o RBIEH > R a==b THGREXE
9% %,
a?.equals(b) ?: (b === )

KA R a & null WA equals(any?) FZ > &N (BP a £ null ) & Db
&5 null 5l AAEEF

HEZ 5 nll X RERE LA RLZRACRGRD ¢ a4 == null KA FHERA

a=== null °



S Y L N
BAE AT AT Z 3
Kotlin A &M 4 8 TR AREF T L) —BBAEFH TN - ILEBREFEABTHFT £
T (e o+ Hor ) RERGELE o AFIEHABRER > RNAREHER (B9 =T8RM

T 6 o — R R R ) BT —ANBR AT AT S R B R
BAEFGREZERZRA operator 44T o

SFd

BT RN LA T AR FRERMFERGA T -

— LR AE
R #9184
a a.unaryPlus()
-a a.unaryMinus()
‘a a.not()

BARER  SHRIFELEH P REX +a > CHITATF % :

o HE a BRA S AHA T o

o HBKFE T BER—NFAH operator A LA HE unaryPlus () BPR B HEL K
o WwRRBERABALITAH » N FHBIFHIX o

o WwRERIRGLEALREEAN R » B EAEXRN +a BAEH R o

A MR BT A SRR AT A A SR BT ARG R A A5 AR BR A 8 A
4 o
Rk X iE A
art a.inc() + LT X

a-- a.dec() + LT X

inc() A7 dec() HELMBEW—AME > CHTRUALER + X - BEGNETE - €NF
RGARERLERR inc() K dec() HE -

$oi% B HATAT F RN B RORAEH » Bldo ave

o HE a4 WEM AR T o



o ER—NMERTERAN 1 ﬁl]"&*&%é’?‘%’%— operator ﬁ%/f{ﬁﬁ‘é@iﬁf‘ﬁ@lﬁ& inc() °
o BERMMERMERNRE T HFEA -

THHRE XN T HL

o J& a ML EAMEEENEME a0 T
o & a.inc() HRWAEL a
° ?ES ao 41F/7)§3\3\4é1]/a

T a-- 0 FHEAZSEME o
ATAHH N ++a A7 --a AR Z XN » X5 5

o & a.inc() SRBMEL a
o & a WHMEMMEAREXNERET

—AHRAE
&% K EiEA

a+b a.plus(b)

a-b a.minus(b)

a*b a.times(b)

a/b a.div(b)

a%b a.rem(b) > a.mod(b) (E&FHHM)
a..b a.rangeTo(b)

st bk P3R4k 0 ik R R AT REIEA T P AL o
HiEE o 8 Kotlin 1.1 22 £ ¥ rem ZBHEF o Kotlin 1.0 M mod EFE4F » €4 Kotlin 1.1 F
WHER o

IR X iEH
ainb b.contains(a)

a 'in b 'b.contains(a)

T in Ao vin 0 WALRARF 6 0 AZR AR AIAE RAR R o {Hin)



I X MIFEA

a[i] a.get(i)

ali, j] a.get(i, j)

afi1, .., i.n] a.get(i 1, ..., i_n)

a[i] = b a.set(i, b)

a[i, j] = b a.set(i, j, b)

a[i1, .., in] = b a.set(i_1, ..., i_n, b)
FAETHBA AR FTRHELRZSEKLN get 7 set ©

Rk X EEA

a() a.invoke()

a(i) a.invoke(i)

a(i, j) a.invoke(i, j)

a(i_1, ..., i_n) a.invoke(i_1, ..., i_n)

#@%5’%3&&7‘71}%@ %';ﬁ-lé é"—’ﬁ%’?‘iﬁ% invoke °

& X #HIEA
a+=b a.plusAssign(b)
a-=»>b a.minusAssign(b)
a*=»b a.timesAssign(b)
a/=b a.divAssign(b)
a% b a.modAssign(b)

{:#assignments}
T RAERE > Bl a+=b » RIFSHATAT IR :

o Lo R A&7 KT R
o 4o RARZ ) =LKL (BP plusassign() AT plus() ) T A » A ZREHR
(BE#) o
o HEREBEEMZ unit > FMREHEK o
o A& a.plusAssign(b) &94XAG
o LMXEAM a=a+b RE (REGHEAKE
) o

a+b BRABLHZL a 9FH

EE D RAAE Kotlin # RAEZRK R o {#Equals})

& ik X EiEN
a==>b a?.equals(b) ?: (b === null)
al!l=»b I(a?.equals(b) ?: (b === null))



A& === o 1= (A—MEE) FATEH > ARFELESEIGH T

ﬁ&==ﬁﬁﬁﬁ%%%i@ﬁ@ﬁﬁ“&g%%iﬁﬁ’m%ﬁﬁanL°er:
null & A& true’ St TIEEH x » x == null & & false M A2 x.equals() °

Rk X MiEA
a>b a.compareTo(b) > 0
a<bhb a.compareTo(b) < ©
a>=>b a.compareTo(b) >= 0
a<=b a.compareTo(b) <= 0

PTA 69 LA AR 45 3 A 3 compareTo B9RJA » XA JFE FRE 10t 1A

G R H A 23R R

HAVT AR I P 48 R A eg 1 RAEDL B L BB



&

R
A

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

o J‘;J'_E\’L}gl)ﬂ throw NullPointerException()

o AT T 0 BRAEF

o 9N Java AL § 5

o xtT#ii s A—REIEFR—E (m— MR this A THEIRFZGENT)

wm (FEE5

/

£ Kotlin # » 2R ALR > —AFNATUAEN pu11 (TEZA) TZTE
) o 4o > String £HGFALTEFREA pull -

var a: String = "abc"

a =

WRBAFAE s BMNTUEPRA—ANTEATEFHE » BIF String?

var b: String? = "abc"
b =

A wREREAR a OFEREZFCHEE  CRIEFESSE NpE 0 AR T A
HoiE Rl :

val 1 = a.length
{2 %do RARBIGE] b R —ABM RRAXEREAN » A LB EFRELRE—NEE
val 1 = b.length

12 & AL A F F15 Pz B » 38 ? B JUAr 77 AT A3 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 » &
FRTREEADAREFHRN val RA) » BAGNTRARE AREIE 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



%91, -

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

1% B throw -f’&ﬁi}vj}@ﬂiﬁ‘%’ °

throw MyException("Hi There!")

R try -RE XXM HEFT o

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—AREX o BPET A — A E ¢

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

try -k XA XNOBEEL try P RE—NDREXARFEZ (FTH) catech 3RFHIRE—
MNERZEX o finally BFHAETR 2T ARKENGER -

A0

Kotlin ZA 283 % « KELFARSREA » ERNASRE—IDHLHH T -



AT & JDK ¥ stringBuilder R FERG—AFHED

Appendable append(CharSequence csq) throws IOException;

BANBLAETL2EZE? AW BRERBw—ANFHEI—LEF (—A stringBuilder °
ERHAE S —MEHEF) LB KA LMMAEA L 10Exception °© A ZX ? BAETHIEA
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

LARAM RN > RiIFERESEAFIT IR B ZEAM

val s = person.name ?: fail("Name required")
println(s) // B ims” Lindsik

Java L H

5 Java ZRAFMAR X098 > F AL Java ZRAFIE T T PHFERY o
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‘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

) s

® (@Target j’?/’iT’TVlfﬂ 15«/£ﬁ¥#?/£éﬁfb’?éﬁqﬁgé}73&ﬂ (3—: N 154#( N Eﬁ’fi > /’i:&lii\%;
LG R

® GRetention 18T ZEMAETL G %RIFE N class XH TP » URECEEBTHES
HT R (R true)

® (@Repeatable A B EAUEE S RAE AR R

® @MustBeDocumented 48T ZIEMBLNA APl 09— 45 > A AR Z A E AR APl A
FERGREFEGELF o

@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

FAECEOCE~ e
ERT AR B2 5K E R

annotation class Special(val why: String)

@Special("example") class Foo {}

R HFERE

o T Java RAEEXAEHEA (Int~ LongHF)
o FiE

o X ( Foo::class ) 5

o KA

o HibizA ;

o L@ EAEGHA -

ERARTRRATERA s BA IVM & X nuiy 15 2R EMGEE -

Wi

Yo RIEMAAE S —NEMRGHE > NWELARTIA @ FRHANEA

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 REFEZW—ANRIG T A EMRYS5L 0 518 A Kotlin £ (KClass) - Kotlin %% £ &
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

8 a4


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

Lot B M X E M RS RAATIREN 0 A8 269 Kotlin L& AR Java LELH S A4
Rbfe 4 by Java T 7B P %IEMA 5 ATRALE o R B8 T I8 T2 % do T £ R
GIEMR o EAE R AT E K

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 6918 Rk kAR EEAN LA o MBI X — 5 oA BAF file B9EMRAE
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 AT LA AR B AR E Lt B ARG @b 7 465 5
Y4 PR AT T SR T P

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

XL B IR TEINERA ¢

® file
e property (EA B AR EMT Java T )
® field

o get (B getter)
o set (&M setter)


http://www.paralleluniverse.co/quasar/

® receiver (’f)’%@iﬁﬁ&:’ﬁ%%&’]ﬁ%’?‘iﬁ)

® param (#@ﬁlﬁ!%ﬁ’?‘%ﬁ)

e setparam (/&M% setter %K)

® delegate (A ZILBMEGHMARILEHIGFTH)

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())

H# Java BB EBEAR T XL ALORG » FTATRAE R F N RECR A Bk kFB% 455 - A
R R EBAE R 4 S fE Ik o

// 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 EMELEEEXELARBLE -

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

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

R Java P8 value HAHEAAHAEA » €42 RA Kotlin P8 —4A vararg %%k :

// Java
public @interface AnnwWithArrayValue {
String[] value();

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

stFREAHARBG AL - REZLNEMA arrayof

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

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

iR ) 0948 oA Ay B E 3 75 %5 Kotlin XD o

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



PEN 2

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

178



R At

BAHARB — BT EANR  CAFEBITH A ARG M o Kotlin 1Ei5F F 89
REABEMA —FAR S AL AL (BFABITHREE —ALHRRE—ABER RN X
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 ZHEMEZA TR Y A& BRIt e 2 AR/ BT & 69 478 B 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 R B Kotlin R #9478 5] A o Bt # 5 24089 Kotlin 289518 » 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

var x =
fun main {
println(::x.get()) // 4 "1"
iix.set(2)
println(x) // Hrgom2n
b

FH X iix RIEH kproperty<int> R BMENFE > CAFKIMER get() BBV
1> RAEIER name BMHERRIEBME o L5 8EFAN X T kproperty R0 AS o

SFTREME  Blde var y=1 "> iy R B KMutableProperty<Int> KA —AE > HER
H—A set() Zike

Bt 3 T AR A2 R & 5 4h R 4k

val strs = listof("a", "bc", "def")
println(strs.map(String::length)) // 4 [1, 2, 3]

Z FBT R N8B BNZHFRTE

class A(val p: Int)
fun main {

val prop = A::p
println(prop.get(A(1))) // 4w "

T4

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

fun main {
println(String::lastChar.get("abc")) // 4 "c"

5 Java kAt a9 a4 M

flavaTFé b A EEESRFEROY E » CRET S Java RE L Z AB4 (2L
kotlin.reflect.jvm &) o fildw » &K —AFA4E Kotlin & getter 89 ¥ )5 FH X Javary
o TUARMEE


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

import kotlin.reflect.jvm.*
class A(val p: Int)

fun main {
println(A::p.javaGetter) // Z#r# "public final int A.getP()"
println(A::p.javaField) // ## "private final int A.p"

Z 5452 T Java £ Kotlin & » #5188 .kotlin ¥ R B

fun getkKClass : KClass<Any> = o.javaClass.kotlin

g€ % 4 5] H

My 3 B FT VAR 77 ik A B PEARAE B R o BT T VAR T AT 32AF 69 R B R A 2t A9 4EAT 077 ¢
CHUMERFETARALLOr LA S L RHG R o @IEA . BEFHRRESL X
FJIRMEHRE o ZET @GR > CMF—MNESHEDT roo R HES5H

class Foo

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

M :iFoo X Foo MELFMERR > RN TAZHH LA E

function(::Foo)

g by g A sl A (8 1.1 42)
18T V31 R 0 %60 5 5% o

val numberRegex = "\\d+".toRegex()
println(numberRegex.matches("29")) // 4 “true”

val isNumber = numberRegex::matches

println(isNumber("29")) // #rdi“true”

BABEERA F % matches WMIZRNGHELIN A o IHENI AL LEKRE L 7T
VABAERA (e EBIAT =) 3R TR IAF — A B8R A &Rk X o a4z



val strings = listof("abc", "124", "a70")
println(strings.filter (numberRegex: :matches)) // #ri“[124]"

IR R 0 KA A A g RUPZ KA Y51 o SR8 7T A 51 H A L HolCE it e 2] 2 £
R sbHECE 8 KA R A& 54

val isNumber: (CharSequence) -> Boolean = numberRegex::matches

val matches: (Regex, CharSequence) -> Boolean = Regex::matches

B tE 5] R LT VASRRE

val prop = "abc"::length
println(prop.get()) // #rh“3”



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

R E R F — M F R AT E AR SR P IR SUR o £ BB RATZA T 2

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 AL F KEAE R T L& fe A4 450 E 69 lambda &2k K o

5% > @pslMarker EfEfE Kotlin 1.1 A4 TH -

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]"



5

API| #2145 ik
o API %%
o &0k

o FEM



APIl% #

e % I, http://kotlinlang.org/api/latest/jvm/stdlib/


http://kotlinlang.org/api/latest/jvm/stdlib/

i %
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e Notation
o Symbols and naming
o EBNF expressions
e Semicolons
e Syntax
o Classes
m Class members
» Enum classes

o

Types
Control structures

o

o

Expressions
= Precedence
= Rules
= Pattern matching
Modifiers
o Annotations

o

e | exical structure
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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" ":" ( "[" annotationEntry+ "] |annotationEntry)

packageHeader

(used by preamble)

: modifiers "package" SimpleName{ "." } SEMI?

import

(used by preamble, package)

: "import" SimpleName{ "." }( ».» nx»
See Imports

toplevelObject

(used by package, kotlinFile)

: package
: class
: object

"as" SimpleName)? SEMI?



15 % IE L

: function
. property
package

(used by toplevelObject)

. "package" SimpleName{ "." } "{"
import

toplevelObject

ll}ll

k

See Packages

Classes

See Classes and Inheritance

class
(used by memberDeclaration, declaration, toplevelObject)

: modifiers ( "class" | "interface" ) SimpleName
typeParameters?

primaryConstructor?

( ":» annotations delegationSpecifier{ "," })?
typeConstraints

(classBody? | enumClassBody)

primaryConstructor

(used by class, object)

: (modifiers "constructor" )? ( "(" functionParameter{ ","} ™)" )
classBody

(used by objectLiteral, enumEntry, class, object)

:( "{" members "3" )?

k
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members

(used by enumClassBody, classBody)
: memberDeclaration*
delegationSpecifier

(used by objectLiteral, class, object)

: constructorinvocation

: userType

: explicitDelegation
explicitDelegation

(used by delegationSpecifier)
:userType "by" expression
typeParameters

(used by 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"
valueParameters

(used by secondaryConstructor, function)

: "(" functionParameter{ ", }? )"

functionParameter
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(used by valueParameters, primaryConstructor)

: modifiers ( "val" | "var" )? parameter ( "=" expression)?
initializer

(used by enumEntry)

: annotations constructorinvocation

block

(used by catchBlock, anonymousilnitializer, secondaryConstructor, functionBody,
try,finallyBlock)

. {" statements 3"

function
(used by memberDeclaration, declaration, toplevelObject)

: modifiers "fun" typeParameters?

(type "." | annotations)?

SimpleName

typeParameters? valueParameters ( ":" type)?
typeConstraints

functionBody?

il

functionBody
(used by getter, setter, function)

: block
: "=" expression

variableDeclarationEntry
(used by for, property, multipleVariableDeclarations)

: SimpleName ( ":" type)?

ki
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multipleVariableDeclarations
(used by for, property)

: "(" variableDeclarationEntry{ ", } ")"

property
(used by memberDeclaration, declaration, toplevelObject)

: modifiers ( "val" | "var" )

typeParameters? (type "." | annotations)?
(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

il

setter
(used by property)

: modifiers "set"
: modifiers "set" "(" modifiers (SimpleName | parameter) ")" functionBody

parameter

(used by functionType, setter, functionParameter)
: SimpleName ":" type

object

(used by memberDeclaration, declaration, toplevelObject)
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. "object" SimpleName primaryConstructor? ( ":" delegationSpecifier{ "," })?
classBody?

secondaryConstructor

(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*
enumEntries

(used by enumClassBody)
: (enumEntry ", ?)?

enumEntry
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(used by enumEntries)

: modifiers SimpleName (( ":" initializer) | ( "(* arguments ")" ))? classBody?

k

Types
See Types

type

(used by isRHS, simpleUserType, parameter, functionType, atomicExpression,
getter,variableDeclarationEntry, property, typeArguments, typeConstraint, function)

: annotations typeDescriptor
typeDescriptor
(used by nullableType, typeDescriptor, type)

: "( typeDescriptor ")"
: functionType

: userType

: nullableType

. "dynamic"

nullableType
(used by typeDescriptor)

: typeDescriptor "2"

userType

(used by typeParameter, catchBlock, callableReference, typeDescriptor,delegationSpecifier,
constructorlnvocation, explicitDelegation)

:( "package" "." )? simpleUserType{ "." }
simpleUserType

(used by userType)
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: SimpleName ( "<" (optionalProjection type | "*" }{ »," } "> )?
optionalProjection

(used by simpleUserType)

: varianceAnnotation

functionType

(used by typeDescriptor)

. (type ".")? (" (parameter | modifiers type){ ","} ™" "->" type?

k

Control structures

See Control structures
if
(used by atomicExpression)

: "if" (" expression ")" expression SEMI? ( "else" expression)?

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 ™)" expression

while
(used by loop)

. "while" "(" expression ")" expression

doWhile

(used by loop)

: "do" expression "while" "(" expression ")"
Expressions
Precedence
Precedence Title Symbols
Highest Postfix o, -, ., 2.0, 02
Prefix| -, +, ++, --, 1, labelbefinition@ @ |
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, whenEntry, arrayAccess,statement,
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 isSRHS)?
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

: SimpleName
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: FieldName

. "package"

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
(used by stringTemplate)

: RegularStringPart
: ShortTemplateEntryStart (SimpleName | "this" )
: EscapeSequence



: longTemplate
longTemplate

(used by stringTemplateElement)

: "${" expression ""

isRHS

(used by namedInfix, whenCondition)

: type
declaration

(used by statement)

: function

. property
: class
: object

statement
(used by statements)

: declaration
: 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)

: ( "@" annotationEntry)* 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 "}~
: "{" (modifiers SimpleName){ "," } "->" statements "}"

statements
(used by block, functionLiteral)

: SEMI statement{SEMI+} SEMI

El

constructorinvocation

(used by delegationSpecifier, initializer)
: userType callSuffix

arrayAccess

(used by postfixUnaryOperation)

: u[u expreSS|on{ n,n } n]n

objectLiteral



(used by atomicExpression)

. "object" ( ":" delegationSpecifier{ "," })? classBody

Pattern matching
See When-expression

when
(used by atomicExpression)

* "when" (ll(ll expreSS|on ||)|| )’? ||{l|
whenEntry*
B

whenEntry
(used by when)

: whenCondition{ ", } "->" expression SEMI
. "else" "->" expression SEMI

whenCondition
(used by whenEntry)

: expression
:( "in" | "riin" ) expression
c(mis" | mrist ) isRHS

Modifiers

modifiers

(used by typeParameter, getter, packageHeader, class, property, functionLiteral,function,
functionType, secondaryConstructor, setter, enumEntry,
companionObject,primaryConstructor, functionParameter)

: modifier*®

ki



modifier

(used by modifiers)
: modifierkKeyword

modifierKeyword

(used by modifier)

: classModifier

: accessModifier

: varianceAnnotation
: memberModifier

: annotations

classModifier
(used by modifierKeyword)

. "abstract"
: "fipal"

- "enum"

. "open"

. "annotation"

memberModifier
(used by modifierkKeyword)

. "override"
: "open"
. "final"

. "abstract"

accessModifier
(used by modifierkKeyword)

. "private"
. "protected"

. "public"



. "internal"

varianceAnnotation
(used by modifierKeyword, optionalProjection)

n in n

: |l0ut||

Annotations

annotations

(used by catchBlock, prefixUnaryOperation, for, modifierKeyword, class, property,type,
typeConstraint, function, initializer)

: (@annotation | annotationList)*
annotation
(used by annotations)

: "@" (annotationUseSiteTarget ":" )? unescapedAnnotation

annotationList
(used by annotations)

. "@" (annotationUseSiteTarget ":" )? "[" unescapedAnnotation+ "i"

annotationUseSiteTarget
(used by annotation, annotationList)

o "file"

. "field"

. "property"
. "get"

: "Set"



. "param"

. '"sparam"

unescapedAnnotation
(used by annotation, annotationList)

: SimpleName{ "." } typeArguments? valueArguments?

b

Lexical structure

helper

Digit

(used by IntegerLiteral, HexDigit)
[ mer .ot ]

IntegerLiteral

(used by literalConstant)

: Digit+?

FloatLiteral

(used by literalConstant)

o\

helper

HexDigit

(used by RegularStringPart, HexadecimalLiteral)
:Digit | [ "a" .. "F", "a" . "M ];
HexadecimalLiteral

(used by literalConstant)

. "ex" HexDigit+;



15 % 1E L

CharacterLiteral

(used by literalConstant)
0\

See Basic types

NoEscapeString
(used by literalConstant)

- \<""-quoted string>;

RegularStringPart
(used by stringTemplateElement)

A\

ShortTemplateEntryStart:

Dot

EscapeSequence:

: UnicodeEscapeSequence | RegularEscapeSequence
UnicodeEscapeSequence:

;"\t HexDigit{4}

RegularEscapeSequence:

Do\

See String templates

SEMI

(used by whenEntry, if, statements, packageHeader, property, import)
o\

SimpleName

(used by typeParameter, catchBlock, simpleUserType, atomicExpression,
LabelName,package, packageHeader, class, object, functionLiteral, infixFunctionCall,
function,parameter, callableReference, FieldName,
variableDeclarationEntry,stringTemplateElement, setter, enumEntry, import,
valueArguments,unescapedAnnotation, typeConstraint)

A\
B\ B
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See Java interoperability

FieldName
(used by atomicExpression)

: "g" SimpleName;

LabelName
(used by labelReference, labelDefinition)
: "@" SimpleName;

See Returns and jumps
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kotlin-reflect.jar (version )
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ors
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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
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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 897 % (L ARV get FFRkBI RS EK T EA L set Tk
¥ 5% Tik) £ Kotlin F AT B o Flde .

import java.util.Calendar

fun {
val calendar = Calendar.getInstance()
if (calendar.firstDayOfWeek == Calendar.SUNDAY) {
calendar.firstDayOfWeek = Calendar .MONDAY

}
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val list = ArrayList<String>()
list.add("Item")

val size = list.size()

val item = 1ist[0]
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item.substring(1)
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val nullable: String? = item
val notNull: String = item
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o T RFT RA T2
e (Mutable)Collection<T>! EF“TUT ERATE ~ T EXARTEH 1 8 Java £4&>
® Array<(out) T>! RT“TERFZARTEN 1 (X 1 9FEAH) 89 Java &4’

T P E AR

AATEWRERYJavaXk B ALRFTAFE LY > MARTAFET EXIEEH Kotlin £
o RESIFSHATEREZMR 046

e JetBrains ( org.jetbrains.annotations &P &) @nullable #7 @NotNull )
e Android ( com.android.annotations #7 android.support.annotations )

e JSR-305 ( javax.annotation )

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

e Eclipse ( org.eclipse.jdt.annotation )

e Lombok ( lombok.NonNull ) e

R AL Kotlin 4215 2 05 A0 P IR B 226G P & o

S gt XA

Kotlin 42k & 3 —3R 4~ Java £ A o A6 XA R4 /R A" Java e > L B4t 248 2
8 Kotlin £%! o B4t R A A £ B FHNNE » BT AFTRF LT o Java 898 4 XA s 41 3] 48
Kt Kotlin £% (#iefe T4 £7)

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}


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

— 3R A B £ AR

Java X7 Kotlin (7
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 & 8 /46 £ 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.Char kotlin.Char?
java.lang.Float kotlin.Float?
java.lang.Double kotlin.Double?
java.lang.Boolean kotlin.Boolean?

{:.zebra}

HEZL AR ALK ER RS LN FE LA ¢ Flde > List<java.lang.Integer> &
Kotlin ¥ 2 M A List<int!> ©

EAEAE Kotlin P T AR R8T L6y » At Java XA Toegt: (TAFH
BT A Kotlin 2R 483 & £ kotlin.collections &L ) :



Java £ 7% Kotlin R £ 7! Kotlin =T 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<kK, V>

Map.Entry<kK, V>

MutableMap.MutableEntry<K, V>

{:.zebra}

Java 89 4nde T AT ek 4 ¢

Java £# Kotlin (7%
int[] kotlin.IntArray!
String[] kotlin.Array<(out) String>!
{:.zebra}

Kotlin F %) Java 2 #

S

Kotlin #9728 5 Java A & 4B (HWL2H) o %3% Java £

gt e
e Java 8@ B fF ki R R AL F

O Foo<? extends Bar> ﬁgiiﬁi Foo<out Bar!>!

© Foo<? super Bar> ¥ P, Foo<in Bar!>!
o JavatyJr4b KA 45 R E R F

o List FEAL List<*>1 0 BP List<out Any?>!

3 69
(Mutable)Iter
(Mutable)Iter
(Mutable)Coll
(Mutable)Set<
(Mutable)List
(Mutable)List
(Mutable)Map<

(Mutable)Map.
(Mutable)Entry

A5 X\ Kotlin B » &A1& #mtfT—

A= Java —#f - Kotlin £ ZATH FRGZA » Bt FREFAEBIRIMER PR L LU 4

iiéﬁ Rﬁﬁ%ﬁﬂ o Bp ArraylList<Integer>() %ﬁ ArrayList<Character>() ﬂiﬁQ

%t o AR

AT is M AT EZA o Kotlin A AV is -#N ZRF 6B EA ¢

if (a is List<Int>)

if (a is List<*>)



Java & 4

5 Java T F] > Kotlin F 8 482 F R T #) o L FokA Kotlin R AF &M — 4
Array<string> MAA%—~ Array<any> °* }krﬁi‘ﬁ%%—f T 4869 2 4T B $FE o Kotlin 428 1 KA1

fe— AT R0 FR B BAR KA R R # 4 Kotlin 897 7% > 22T Java % % » XA AT
(ﬁli Array<(out) String>! ﬂ’ﬁ/i\éﬁ%@jtﬁf_) °

Java ¥ & & o Fm ok AR R £ B XA AEE R KA /VFARAE G4 o BT Kotlin BB T X
wgPmy o AFR-ATAFZ KRG Java REBHATRE o 3T &R A LA 69 a 47
B4 K ( IntArray > DoubleArray ™ CharArray %;‘53;) IR AFE - BG5S
Array R X% FEH 2% FmR Java R A XA A ARG RAETERE ©

B%H — /N2 int A %35] 8 Java 7 ik -

public class JavaArrayExample {

public void removeIndices(int {
[/ SRR
}

& Kotlin PART AR H/E#E — AN A XA g 44 .

val javaObj = JavaArrayExample()
val array = intArrayOf(o, 1, 2, 3)
javaObj.removelIndices(array) // 4& int[] %7k

L %RAEA IVM F 7 REBE > %HiER SR RR 8 7 7] 0 XA 5] AMEFT A4

val array = arrayOof(l, 2, 3, 4)
array[x] = array[x] * 2 // T&ZFRAEm get() #» set() #RAA
for (x in array) { // T~ &ablZEXE

print(x)

}

PrA% 5 AR A & 5] ZALEE » R & 5] AEAT 48

for (i in array.indices) {// F&alZ R E
array[i] +=

}

WG 0 in -1 WAL IR A BRI



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

Java T T % 3
Java RA B B —ANEA T T F 44 (varargs) 87 ke %3] -

public class JavaArrayExample {

public void removeIndices(int {
[/ SRR
}

AZMHFLT  REZERNRFEFHF « Ritik IntArray

val javaObj = JavaArray()
val array = intArrayOf(o, 1, 2, 3)
javaObj.removeIndicesVarArg(*array)

ARl R&EAEE pull B—NFRAAT TR * -

AT

W T Java LiEARe A TEEFE X 5% > Kotlin A1F BA E#AL frfe X 4 694147 Java 7
FEABEFEBF LY T ( invoke() F) A o FAFEAFRARAEXAR Java 7
% o

A

£ Kotlin F » FTAH A FA ALK » LERAEAREELLBARMRELFHET—4 A
s BARERA —AFE LA FF Java 7 AR 0 Kotlin 4 3% 8 RAEUEFT F 1 -

fun render {
for (item in list) {
to.append(item.toString()) // Java & %3414 23R T0Exception
}



xR Tk
% Java £A 5 % Kotlin & > £%  java.lang.object BIPTA G AARRT aAny ° mEAA

Any FAEFEHXEH » CRAFPHT tostring() > hashCode() #7 equals() EAHARR »
FTvA T &M 3] java.lang.object #9FApg f » Kotlin &8 8|47 fk 4k o

wait()/notify()

Effective Java % 69 &-& & HE UL 48 M X T (concurrency utilities) R Z wait()
Fo notify() ° Bk XA any B ARREIAANFT K o wRREGEF R M
7 o ARTTAGF L4534 A4 java.lang.object

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

getClass()

FBAFt 69 Java £ 0 E L L9 A EAER java YT RBM o

val fooClass = foo::class.java

L@ ey XaZ4E R T B Kotlin 1.1 A2 X #Fa9 48w 69 8L 5] | o AR T A& javaclass ¥ BB
lri o

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 EZMORZRERENE » 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() THEA private 9 °

M Java X 4 K

J£ kotlin % » X9 BEP RS R — 1 Java £ (RBRBERHEN S/~ Javatia) o

% 9] 7% & A

Java £09F AR R 2 & R UF A R o RATRFI XA GEE S ZEAE KL S >
2T VA B RFFIER R > 44w -

if (Character.isLetter(a)) {

3

Java &4t

Java RA4TE AT Kotlin £ » RZRR o 4o AT » 4RTVA4E Al instance::class.java ,
ClassName::class.java ﬁk%‘ instance.javaClass ikl java.lang.Class kA Java B

5t o

H A X F 6 B 5L e A — A Kotlin &P RIL— A~ Java 8 getter/setter 7 & A& e FH ~ A
—A Java FHEIRIL—A Kkproperty > A —/> KFunction HRI—AJava 7 ERAHE R
o RZTFR -

SAM 3% %

A% Java 8 —4F » Kotlin 4% SAM # 3 - X &vk £ Kotlin 5% % 5 @44 T VA B 3h 89 3% 3 %,
RA AR N FE Java 0 £, » REIANFEOHAHEA 9% 524 Kotlin R
0 A f KA AR L e, o

AR VA A A Z SAM 40 8 5245 -



val runnable = Runnable { println("This runs in a runnable") }

...... AR R AR P

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

wR Java A A2 RENE 0 7% AT AA IR % lambda R & NiEH AT
8 SAM R A E B R R R BB EFL ARG ST FE o  IRERIEJPLoKRE bRIFELE
A o

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

FHEZE  SAMERAEANTE e MAERATHELE ) PRI EMFRELRA N EH
pE

HEEE PR ARERNT Java Z8%E s B4 Kotlin BASE G REER > TUATRE KR
AR A Kotlin oy, » AR g 4o

£ Kotlin +4£ A JNI

ZEFR—NEAN (CHC++) R PRI R > RERAEMN external 445 K712

o

(S

external fun foo : Double

LAty Java P TEFT XL 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 RBMEG) G ARV is TRk o WAL R F] 695 AR 4 LM getter 89 & fR 5B ML ARAAF -
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();

e R EAIHPAERTARY Java £ % (B4R ALRLLMEREAIE LY @ivmName £
fR) R E LR o Rf s RIFBRBER—NE— Java M £ CEANE Y ELARE
EERAMMAIHFTEAGEAROTAER o BB ARZHEGINN » FEA AKX F
1% A @JvmMultifileClass 7 ## ©

// 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

B gt G RAE AT R T B A Kotlin BIEAEGS L ERAHAERZOET BAHA
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&

FEA G st SR B A s f P g — At Rl B B 5 B setter 48 B T 8 #% A
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 gl Java T & IMER B 3 BARIE Kotlin AM{E XA FERAAF E LR T ML

TN

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 ﬁp filtervalidInt °

RIS HEILERN TRE x FPRE getx() #45 :

val x: Int
@JvmName ("getX_prop")

get() =

HRE

WE o wRIRE —ANHBIAS LA Kotlin 7% » /£ Java P REH —NTH 558 B A0 7
AR ZLOGTETR s wRAZE Java AR HEES ANETH » T g A @JvmOverloads
AR

@Jvmoverloads fun {

}

T H—ANAARIE 5L oA R—ANAFIIGTH » IN TR LI ANLTI CELY
il SRS o £ LBl F s 22 RATH % ¢

void int {1}
void int {3
void {3

BEBEER THERR - #ETEF CFRRATHES % 8 BHEOFELN T & o

RS SO S T SV P E TP P SRR VS Y
R—ANNE W T AR E R o X E ZAH @JvmOverloads & fF4H 3K -

T H

4o LAt o Kotlin B8 24 F% o Pk » 8% Kotlin #4c8) Java 246 R & F AL A7
T R4 R &RMNA —NZHE Kotlin &4k :



// example.kt
package demo

fun foo {
throw IOException()

KRG BN BEL Java PRACHHBRIANFT @

// Java

try {
demo.Example.foo();

3

catch (IOException e) { // %1% : foo() &% throws % &+ %% IOException
/7]
}

B4 foo() AA P 10Exception ® EAIIM Java #IFHBFE T —ARBHE - AT HRER
AN AR > B4 Kotlin P42 @Throws Ef# ©

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

R e
50 Java I8 Kotlin & 80H » A BLERATE nutt 764 9% S5 « SRR 4

Kotlin 45F7 A #8072 3F = 5 809 /N R 3 E BT AN o ZXAE KA L A8 £ Java KA 2 5 Bp4F

%] NullPointerException °

7 b2

% Kotlin # XA A T # A4 % » F AmAFkF T A Java KA F & 2| EA1169 A ik o 1 &K
BAIZBATVA VAT L5 AL € 89 R EL



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

interface Base

class Derived : Base

fun boxDerived : Box<Derived> = Box

fun unboxBase : Base = box.value

— A AT AT 5 AR A B A SR, Java RAD 89 R T HE 4 ¢

Box<Derived> boxDerived {
Base unboxBase { }

A8 Z 0 £ Kotlin F &A1 XA E  unboxBase (boxDerived("s")) * 1224 Java T A4T il
8> WAL Java P £ Box HEELZALH 17 EEARATH > T Box<dDerived>s HRA&
Box<Base> HJT X o Z4t H & Java P T » RAVL A TZ A E L unboxBase

Base unboxBase {

ZERNER Java 9B e £ (2 extends Base ) sk @it AL T RBEIAE ALA
T B AL Java P RERIAE 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 ESHRBR final B o A R B E

AR ZEL > FTAR AN LA HF Box<string>
6 %53 ) Box<String> °

o R BNV E KA A ARG E2 @B > AT MEA  @vewildcard £ :

fun boxDerived

. Box<@Jvmwildcard Derived> = Box
// AR B 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 (‘ﬁ" 121#(5(4

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
#RP EHEFT  XRAAH XL Nothing HE 87 Kotlin £ R— AR XA

fun emptyList(): List<Nothing> = listOf
[/ REERR

// List emptyList() { ... }



JavaScript

Kotlin & JavaScript & f

HAEM
Kotlin %8 A JavaScript
JavaScript 8 i Kotlin
JavaScript £ 3

JavaScript & 4t



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 GREMET AR LAEAT & & A 5 B A% % BUEATALE -

o (EATIEART LAMALLS dynamic KB R E » AFEHHEL— MR dynamic 1FH 5
3L

o null - A RBE 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
&% 248 A @JsName 7Z 8 Hy SR R 69 R F 5 BL oA A4 69 4 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 £7#.74 Java % ° {2& > JavaScript £—## A X H1E 3 » LFRE EXERIEFNE
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 %
BIFERAENZXAFGFNE > BREAALE S JRR BT FRARTRE s AT 2Z
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 S BEYFHLSMAK external 5T > BPAE Node P 0 HA41E & R BEZ
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 A%  BRAF—ANFEEE BREFEAEATZH R KA
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

R EREMRTAE R — b F 5 FKAFmAT i 5 R KB myFunwithoptionalargs (EA1489 &K
k4l 1 — 2 JavaScript KA F ) o

¥ & JavaScript %

R A3z And f& JavaScript £ © B A €f1% Kotlin % © REZ L — external %A 3
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")

1)

Shf o A — IR A

1

2
3.
4

CATT AL is REHEMER o
as B#AINMEOEEARY GHEREN - LEE)
CATFRAE A B R R St 3 o
CMN TR ELGFEEEAZX (B I::class ) F o

o



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

= = 2 x5 =
Fl 3% 569 JavaScript (& & 7 B
AT Bk FH A B L o Kotlin Al — A a4 S Al P AT A Kotlin A8t % o ATA4e R
RIAEIR L A myModule * AR ZPTH 6975 AR T VL 383 mymodule *F %&£ JavaScript F T
F o 5] 4e :

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 F e By M 69 8 AR o RAERIAEREG L AR 0 TR @isname EAF :

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");

o REAVZAIEE @isName EME > ML R LHREEE NREELTTE MR B Hlde
hello_61zpoe$ °

%HE%E > Kotlin 2% & 743t external & AR A XIS » HbdR Rl L E 48
@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% > &
A& @ — Kotlin 423169 o

kotlin.string B4t 2| JavaScript String °

kotlin.Any BRAFZ| JavaScript Object (Bf new object() > {} %) o

kotlin.Array BRHf%| JavaScript Array °

Kotlin £4& (B List ~ set > Map ) A4 B4t 34474 T 69 JavaScript £ & o
kotlin.Throwable B4f%| JavaScript Error °

Kotlin /& JavaScript & T 15 H 2 40451k o

Kotlin & 7 JavaScript F S ILT0 & & 1 69 M5 461 o



JavaScript 1=

Kotlin £ R4 Kotlin 1 B %1% A #1423k & 449 JavaScript 43k o VAT & = F %77 69 71|
%

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}
3
pkg2: {

baz: function() { /* st —%fK */ 1}

Z /& Kotlin F S Az » LM% 5 A Kotlin 7B UHF -

@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—ANEYRA @isModule ~ ZRIF TRIeE %iFF —A JavaScript B3R E > R R AEE Kotlin
RABFAE R E o BE > FRAR KA EBEAEA JavaScript O ATFHY 4s X
P& o ARTUAFZ L HEHE] RAGHFITR > FE8T <script> LEEE o BE%F

Kotlin » T A f& JEAE3RIRIZ ALl — /A~ @IsModule 7 PR » AR %A E @IsNonModule 7 FA o

Bl4e > 25 JavaScript /K55 :

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 ARMEEAFA EANAIH S L » BZXHARAF K BIEFA UMD 3 » Bt 4R
VAiAE B AR AL SR A 4L o AT VAE NPM 42 A kot1in ©L


https://www.npmjs.com/package/kotlin

JavaScript & 4t

B AT » JavaScript & X #F 7 %69 Kotlin K4t APl © " — X358 % APl 3449 & ::class &k
CRHFRINA—AEBHERE 5L TRV GE o —A iclass REAXNGEAE R
& X #F simpleName #= isInstance & R #9# # hR KClass 23 o

Mk Sh o ARFT A4 Bl KClass.js 15 ] &5 JsClass £t 2 69 524] o % Jsclass SHIAF 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

IHE

T

o %5 Kotlin /A% A%
o £ Gradle

e 1% /I Maven

o 1% Ant

e Kotlin 5 OSGi

o ik HBiEHF

264



%5 Kotlin X425 L%

A %% B Kotlin XA XA #9155 (48 % T Java #9 JavaDoc) # % KDoc ° & £ KDoc 2
JavaDoc #9347 % (block tags) #& % (¥ A L 3F Kotlin 68945 £ #3& ) #= Markdown & &
A7 (inline markup) % &/&—# o

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 Frk ~ Wk »/ SR o EBHEGE—ITT A 25 H
ko BEFTALINEEBRARG - o

B R » I IAGE—B (B R ATEEITER) L%ALEN ShHE > BT R9E
AR gt 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
RUGRE > TOURARN LA 15T o Bk > 2T AAE AL SR :

@param name #iit o
@param[name] #mit o

@return

AT R R EE o

@constructor

HT Ry T EHE -

@receiver

RT3y # 0k -

@property <%ir>
RTREBAZLAG B o IAMMRETRATE 2B IETFAQRL 5 R BHELE
P LB AT 2 E doc E A AR AR o

@throws <%> , @exception <#>

AT HETRIENGFFE - B4 Kotlin AR FF » TR WEANLZHA T A FH 5B
LA 2B EAAHXGA P IREA R AR BART e R ZEARE 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

AR TS FBERAE o TR T REBIR T AP 8 —3R 5 1238 & L0 f2 24 98T L8G4
—‘%o

KDoc 1~ % # @deprecated X MArZ o fE A% » 151% ] @peprecated EAE o {:.note}

A B AR 16

st-F R B AR 12 » KDoc 12 1 % #L Markdown &% » ¥ & T 48 Tae 45 R & 4T %69

B EiEk e

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 % KDoc %A AT A st 4+ 89 & BR R 44T % o B4 Kotlin A% 4 & TAH—A4
ST E R TAAEF — T @k AR — AR 0 E R R TR AL T
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 41745 %R Ant >~ Maven #= Gradle ¥ #9748 k2 3&#F 35 % XA 09 R 4245 3% 4
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



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 = '<Z4& fagpR A >

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 "<ZA&JH &R AR>S

}

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

do R A% A BN T 0 AR A % E 748 2 89 sourceSets Btk

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 5§ 43t JVM —# » w R RE R KIND E » &01F &4 4 sourceSets *
15 2 BARAD A £ o

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 » £41% % A kotlin-android &4 B AX, kotlin &4 :

buildscript {

apply plugin: 'com.android.application'
apply plugin: 'kotlin-android'

Android Studio

42 4% A Android Studio * 78 2 & % android TR TAZ :

android {

sourceSets {
main.java.srcDirs += 'src/main/kotlin'

b
b

X1k Android Studio #7i& % kotlin B AR E F » FIA %5 B E A e 2| IDE P >
CAWIEFIRF] o R > RT K Kotlin £74#£ Java BB B £+ » %8 Zi@FALT

src/main/java °

AL B AR it
%7 L@ E 74 kotlin-gradle-plugin R Z It » 3T F Bim Kotlin 47 A& 89 4& # :

repositories {
mavenCentral()

}

dependencies {
compile "org.jetbrains.kotlin:kotlin-stdlib"

}

4o % 4t 2t JavaScript * #51% Hl compile "org.jetbrains.kotlin:kotlin-stdlib-js" AKX

4o R Z 43t JDK 7 & JDK 8 » AR 2 T vA4¢ A & B AR A 89 Kotlin A= & » E ' &4 X%k JDK
W hatg BRI B R B o AE A A TR M Z — I kotlin-stdlib



compile "org.jetbrains.kotlin:kotlin-stdlib-jre7"
compile "org.jetbrains.kotlin:kotlin-stdlib-jre8"

4o RARE R B P AR Kotlin A48 A MRR A > R4 F R oAl 52 89 4R

compile "org.jetbrains.kotlin:kotlin-reflect"
testCompile "org.jetbrains.kotlin:kotlin-test"
testCompile "org.jetbrains.kotlin:kotlin-test-junit"

I\ Kotlin 1.1.2 #2 » 4 ] org.jetbrains.kotlin group #94&R %R B IAAL A Iz F 89 36 4 K
IOV RRA KRBT o IRT VAR ZEIRM X A5 (4= compile "org.jetbrains.kotlin:kotlin-
stdlib:$kotlin_version" ) S #HIREEHEARA o

E AL

Kotlin &4+ X %z ML 2 5 » 4= Dagger & DBFlow ° # Tik€1f145 Kotlin —& T » F&
2 Bl kotlin-kapt & :

apply plugin: 'kotlin-kapt'

& » M Kotlin 1.1.1 A2 » R-T x4 4E A &4 DSL 2 A € -

plugins {
id "org.jetbrains.kotlin.kapt" version "<& &gnA>"

KRG /£ dependencies R PAEM kapt BCE Aheta fEGIR PR

dependencies {
kapt 'groupId:artifactId:mA'

4o RARVAATIE A android-apt 3&4F » 3% LI build.gradle XAHFFMI % > 5 kapt BAX
apt BCE A% o e RAREGRE 624 Java R kapt LR AR EA] °

wR A androidTest =X, test BRANALAE R EZMAES » NLAMEE kapt BELA
kaptAndroidTest ﬁ" kaptTest oiﬁiif%: kaptAndroidTest ﬁ" kaptTest JffﬁT kapt ° ﬁfTVl
RT AR kapt 1R M € x4 = Fo X TR AKAD AR T A o


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect.full/index.html
https://bitbucket.org/hvisser/android-apt

—WEMALIESR (4o AutoFactory ) BT AEL M ER - KIAHEALT » Kapt %5
/I\fxétﬂﬁiﬂ <@’}’é‘iﬁ§h%j¢é’3 —3’%@) é’f"fﬁ?? NonExistentClass °? 'f—‘a—ﬁ:quﬁﬁfiﬁbﬁ‘%] o J4 &
I A7 & A2 B] build.gradle XH AR AL GR (stub) PHERT B HERA

kapt {
correctErrorTypes =

}

WER  BABAE LR BRATERALY o

~/2 _’a‘ ~ ~

¥ o maE

Kotlin X4 Gradle PT#& 83 E4HiF o MR FRBEHNEZIR B LHG KX » AILEA AR
B P Fh 7 ok 6 XAF A SR RE o

JA Kotlin 1.1.1 A& » Bk B 3 2 %iF o

LA 7 %k BERINELE

1. 4% kotlin.incremental=true 2X# kotlin.incremental=false 1T#4sAm%|—4>
gradle.properties AFHE—N local.properties iﬁ"?’?

2. ¥ -pkotlin.incremental=true & -Pkotlin.incremental=false #~4n%| gradle 4447 %
FomgiEE  BHERAZT > RERLARWBGEENTHE  FAEMEALEANRE

Gaif )M EIEARIR TR A R -

RRBEREN  RRREWEBESTAIATESHE

Using kotlin incremental compilation

HERE D B RWEREEEEH -

A X

A2 X FE Kotlin 1.1 F 89— A2 3otk 6y ae » ATl B4R AR B F4& A 428 > Kotlin %% %
SRE-ANEE o wREBXMNZEE > TAK AT RAIF R build.gradle XHF :

kotlin {
experimental {
coroutines 'enable'

}



N ~ a o~
Y1 3N
A6 T W A 0 SR E 0 0 EAR A Kotlin %% %89 kotlinoptions &M% o

4t st JUM B o 2d T4 = RAG X AL F AR 4  compilekotlin o sf T M4X XA AR 4
compileTestKotlin ° 3t T B & LR L% (source set) AL EMRFE LT compile<Name
>Kotlin 1R X o

% 4t 2 JavaScript B » X HAEF 5 F AR A compileKotlin2ds 4 compileTestKotlin2ds * ¥A
AT B Eiﬁiﬁf‘%ﬁ’ﬁ compile<Name>Kotlin2Js °

T

compileKotlin {
kotlinOptions.suppressWarnings =

3

compileKotlin {
kotlinOptions {
suppressWarnings =

}

st T Gradle £ 4 8 X HEZ A £ 4T ¢

JVM #= JS &3k B 1t

P2 Bt Tigww
i
apiversion ;;’iﬁ,ilﬂﬁf)ﬂ k BARGRE 6948 AR AP 89 5 ::]](1): > n qn
languageVersion  4R4% 545 & 15 3 ALA AR 5 o "1
suppressWarnings T R L false
verbose B R#E@mA EHE false
freeCompilerArgs M m it B 540G 5] & (l

JVM 457 69 8



2 AR EL o
1EL
javaParameters A 77 kAR A R Java 1.8 BT 89 LB
e % 6,2 %) classpath ¥4 JDK £ B %%/ » W}
52k JAVA_HOME 7 F # %

Rl oo g A1 - R . " w o
jumTarget ijﬁ.\g t:\gl\/l FYHEgBARRA (1.6 & 1.8) ":]l.g"
noJdk F &/ classpath ¥ &2 Java &4TH
noReflect F%& 1= classpath F &4 Kotlin & 4f 52 3L
noStdlib F &/ classpath F .4 Kotlin & 478

JS 4574 8 B it
2 AR ELpu T 4869 14
main &% 2B main &% "call" ~ "noCall"
1% 1 7L EAE £ A%, .meta.js &

TERINTO Ksm X # o Tl

moduleKind Y E 5 iﬁiﬁﬁﬁiikﬁéﬂ :plain" ) '.'a.fndt.‘ "
commonjs" ~ "umd

nostdlib T 4% R 48 41 69 Kotlin stdlib

outputFile #h A2
sourceMap 4 R IR ARG B4 (source map)
target 4 R 45 € ECMA r A 89 JS U "v5"

Generating documentation

To generate documentation for Kotlin projects, use Dokka; please refer to the Dokka

LN
18

false

"1 .6"

false
true

true

LGN
1A

"call"

true

llplainll

true

false

IIV5"

README for configuration instructions. Dokka supports mixed-language projects and can

generate output in multiple formats, including standard JavaDoc.

OSGi

*T OSGi % #15 % L Kotlin OSGI 11 ©


https://github.com/Kotlin/dokka
https://github.com/Kotlin/dokka/blob/master/README.md#using-the-gradle-plugin

15

AT w4 27T & E Gradle 3469 7 F T agtk :

e Kaotlin

e R Java 5 Kotlin
e Android

e JavaScript


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>

1R it
Kotlin A —A7 2 t9ir BB TR -TRMAZR o £ pom A BB A TR X £

<dependencies>
<dependency>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-stdlib</artifactId>
<version>${kotlin.version}</version>
</dependency>
</dependencies>

o RAR 42t DK 7 X JDK 8 » AR A T A4 A & AR A8 Kotlin A= &E » HE P 84 4R
JDK FT3& API| faim b9 80 Sh 6947 & &%k » 4 ] kotlin-stdlib-jre7 X kotlin-stdlib-jres It
X, kotlin-stdlib * IR TR JDK AR A o

4o FAREG IR B AE A Kotlin A4t A MR » AN 24RE F w2 69k o A A#F ID
st FRATEZ kotlin-reflect * T MXEZ kotlin-test 5 kotlin-test-junit °

i R A Kotlin 89 & 4K
F i R 0 E L <build> 1R E PSR B F ¢

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



F %3] Al Kotlin Maven #64F & %% T 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 4% Kotlin 5 Java 7R X425

B RaF R AR AL 0 bR e Java %hiF 3 X AR A Kotlin %1% % o 3% % maven 897
X o B EoRA & %AE A AT 7 % £ maven-compiler-plugin Z AT i& 17 kotlin-maven-plugin * 74
£ pom.xml T# F 49 kotlin #&#4% T maven-compiler-plugin L@ o

<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-- A¥Fo maven 4L default-compile -->
<execution>
<id>default-compile</id>
<phase>none</phase>
</execution>
<l-- B#4LE maven #HH4EE 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>

\I'E_ ~ ~
ia ¥ %%}Z—‘
A TiEAEE R - T4 Maven £ F3% 2 %1% (M Kotlin 1.1.2 A2 £ &)

B ERE L kotlin.compiler.incremental &b

<properties>
<kotlin.compiler.incremental>true</kotlin.compiler.incremental>
</properties>

o A THERX—



éiﬁ? ) 1% -Dkotlin.compiler.incremental=true ﬁﬁ?kiéf'#gig °

VI AR 4L 3E

Kotlind& # X #1% Dagger X 4$ 692 ALK o A TiE BA148451% A Kotlin £ » F & E &
Kotlin /=« ¥ T & (Kotlin annotation processing tool) kapt #9347 (M Kotlin 1.1.2 #2
k) o BARERU  AREZL compile X ATAAe kapt B ARIIAT :

<execution>
<id>kapt</id>
<goals>
<goal>kapt</goal>
</goals>
<configuration>
<sourceDirs>
<sourceDir>src/main/kotlin</sourceDir>
<sourceDir>src/main/java</sourceDir>
</sourceDirs>
<annotationProcessorPaths>
<l-- ERRAFERRGERLILE o -->
<annotationProcessorPath>
<groupId>com.google.dagger</groupId>
<artifactId>dagger-compiler</artifactId>
<version>2.9</version>
</annotationProcessorPath>
</annotationProcessorPaths>
</configuration>
</execution>

RT VAL Kotlin =4 na A F KB — 4~ 271 A Kotlin ~ Maven #= Dagger # 7 % = 5]
B o

Jar U1

ZA R — M B 2B R AR 69 A Jar ST 0 15 £ Maven pom.xml STH 89 build-
>plugins T@EEEUTHE » P nain.class TXA—/BH > #H45 @ £ Kotlin 2 Java

g


https://github.com/JetBrains/kotlin-examples/tree/master/maven/dagger-maven-example

<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>

¥ 269 Jar XA

ZhlE— /28 (self-contained) Jar XHF 0 @43k P 89K A LR MR » 5 Maven
pom.xml 5[4%“}’651 build->plugins T@asUTAR —'E-q’ main.class & XA —EMH
15 ¥ £ Kotlin % 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 6 jar SUHRT A B35 4 JRE kR EATR AL

java -jar target/mymodule-0.0.1-SNAPSHOT-jar-with-dependencies.jar



4t =t JavaScript
AT %% JavaScript R » FRAEA js Ao test-js AARKRMAT 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>

R &8 2R R EARM

<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-stdlib-js</artifactId>
<version>${kotlin.version}</version>

T &AM R LA AREFE R kotlin-test-js HAFEGIRH o

# %15 BiF % ML Maven AT11% A Kotlin 5 JavaScript 242 -

16 E B LR

T AN B S0 RaF B SR8 £ Maven d&4F 7 &89 <configuration> UE FAIARE


https://www.kotlincn.net/docs/tutorials/javascript/getting-started-maven/getting-started-with-maven.html

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>
<executions>...</executions>
<configuration>

<nowarn>true</nowarn> <!-- ZH#ELE >

</configuration>

</plugin>

TS5 ®RE TR BERERE

<project ... >
<properties>
<kotlin.compiler.languageVersion>1.0</kotlin.compiler.languageVersion>
</properties>
</project>

IHEATBM :

JVM #= JS &3t Bt



2 A% Bt

nowarn

languageVersion kotlin.compiler.languageVersion

apiVersion kotlin.compiler.apiVersion

sourceDirs

compilerPlugins
pluginOptions

args

JVM #7489 3
AR ) XA

jvmTarget  kotlin.compiler.jvmTarget

jdkHome kotlin.compiler.jdkHome

JS HH 6B H

AR A9 JVM 5 25 89 B A7 R

*

o 3t

R A

AR5 40 35
T AN TRARAG
R

R AR R R
B 1R 98 . 69 35
TR by B
A

62 RER
A8 B %

2 R %t £ 16
#
i B 48480
%7

I YiE B
Ak

i

£ 6,4 %] classpath F &9
JDK £ B %42 » o R 5%
ik JAVA_HOME R F| &%

T fig
# 44

true,
false

"1 .Oll’
"1 .1 n

"1 .Oll’
"1 .1 n

T
#18

I|1 .6",
I|1 .8"

LN
18

false

"1 .1"

"1 .1"

%0
B R
KA
-8

I

I

I

SN
A

"1 '6"



B .
sf K ik T 89 48 e
/g =L
outputFile Bl U A2
1% F /L% AE £ A%, .meta.js &
metalnfo Kism XA o AT Al E true, false true
sourceMap £ MR A BAT (source true, false false
map)
moduleKind iR A R LA pLE amd "plain"

"commonjs"”, "umd"

A+ pr LA

x4 8 JavaDoc &£ R A& ( maven-javadoc-plugin ) T~ X 4F Kotlin /XA o &4 s Kotlin 1 B
8 A% 0 F42 A Dokka s #8 % B & L% 5 L Dokka README - Dokka X # %4122 0
B oo FEHTAEREMHENGHE - &34 4 JavaDoc °

OSGi

st T OSGi £ ¥ > 54 N Kotlin OSGi 7 e

T~ 15

— /74 Maven i B =T AL Github Fr A E 35 TF 4


https://github.com/Kotlin/dokka
https://github.com/Kotlin/dokka/blob/master/README.md#using-the-maven-plugin
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% %
e kotlin2js: 4t 2t JavaScript 7 Kotlin % % %
e withKotlin: 1% i 1z £ javac Ant /£ % & %1% Kotlin STH#691E %

&A=4E % /& kotlin-ant jar & ¥ & 3L » % JEALT Kotlin %1% % 89 lib ST &+

£ 2t JVM R Kotlin 73 X5
%37 B & Kotlin % A R ARAL A s Bt » R B 89 35% 1 3£ 5 %248 A kotline 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">
<kotlinc src="hello.kt" output="hello.jar"/>

</target>
</project>

H & ${kotlin.lib} 45 & 2= 45 Kotlin I %% 5 AT £ L% -

42t JVM R A Kotlin 75 X4 B % 4%

4o R[N B & 5 ANRARBARAA » AR 2L src A LHE R LA


https://github.com/JetBrains/kotlin/releases/tag/v1.1.1

<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">
<kotlinc output="hello.jar">
<src path="root1"/>
<src path="root2"/>
</kotlinc>
</target>
</project>

4+ 2t JVM 1£ F Kotlin A= Java /& 41X 4%

42 %57 B & Kotlin #= Java RARA 4%, » & AT AME A kotlinc kit %iE % 5% &8 » 122
ZUAE A withKotlin £ %

<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 °> MA%RFRNRAG L E LA =3 FTIIE QI JS A - %
RiGSEIF SR MG K o

<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>

%



AFA B8 | ke 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 4% 3 AR 69 BN Kotlin & » 4R 7T vE AT 7 ik

dependencies {

compile (
[group: 'some.group.id', name: 'some.library', version: 'someversion'],
...... ) {

exclude group: 'org.jetbrains.kotlin'

}

FAQ

A4t AT R Rl F 6 E % 60 B P A Kotlin &

RE AR OSGI X AF8GRIFoG 7 X » R ZHLEMBTE » TR A T RE4E 5 K PR 69 P78
B9 BT A LI A KEG AL R ARILA K] © A Require-Bundle FAE 2 A2 E AR A
RIFOLAF » REFALA o AR T A OSGI B— /R eG4 4 o


http://wiki.osgi.org/wiki/Split_Packages

Yk & 16T

AT RAER G

Kotlin A £ Z L BKIKA final 89 A °» ZALFF1E Spring AOP ZAF F R KA open HIERF
FERAKBRAE o IA all-open %AFRIEMH2E B Kotlin WLk ZARLAER G F K » H4E
e Ty EftnZ XM A RR £ F L XNEA open XAFIATH o #lde » H4R4E)0 Spring

B RN ERITATANE @ a%%&m%i%ﬁ%ﬁﬁ’%@MMMMﬁM1ﬁ
@Service ° all-open HFFAVFIE T IXLIEM o

FA A A IEH R Gradle 7= Maven A& IDE #4489 %4 o =t -F Spring » & 7T w4 A
kotlin-spring %1% & &4 (LFL) -

Yo T A% A & FH 20 dE

£ build.gradle T A&hedGEH :

buildscript {
dependencies {
classpath "org.jetbrains.kotlin:kotlin-allopen:$kotlin_version"

b
b

apply plugin: "kotlin-allopen"

KA » wRARAE A Gradle 44 DSL » ¥ LA B plugins 3k :

plugins {
id "org.jetbrains.kotlin.plugin.allopen" version "<A& M &9hAk>"

3

Py
i
Ay

KA GEGERE

allopen {
annotation("com.my.Annotation")

(o)

o R R (RAEFTEARRL) 45F com.my.Annotation EME > ERF R LA MR 2T AT -
CALE R T AEMR



@com.my.Annotation
annotation class MyFrameworkAnnotation

@MyFrameworkAnnotation
class MyClass // ¥ &4

MyFrameworkAnnotation ‘@a%’fi—%’h’ﬂ‘é@ /if;ﬁ ’ %J'EUH'*]- com.my.Annotation /1ﬁ¥ °

T @A 45 Maven —#edd F 69 Fl ik -

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>

<configuration>
<compilerPlugins>
<l-- H& "spring" AT Spring X#F -->
<plugin>all-open</plugin>
</compilerPlugins>

<pluginOptions>
<l-- BANEBARELATHITE -->
<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>

Kotlin-spring %% % 3 #

R EF Fsh48 T Spring A% » ART AL kotlin-spring &HF ° EIRIE Spring 49 & K & b
fe & & A dE o



buildscript {
dependencies {
classpath "org.jetbrains.kotlin:kotlin-allopen:$kotlin_version"

}
3

apply plugin: "kotlin-spring"

K A1# H Gradle &4 DSL :

plugins {
id "org.jetbrains.kotlin.plugin.spring" version "<{& M &pA>"

3

H Maven =45 L@ty £ o

7%36%4%35;’{7 VX'F‘&@@: @Component > @Async > @Transactional >~ @Cacheable ° wT
JUIEMRE) X ¥ > 4REH  @configuration > @Controller > @RestController > @Service X,
# @Repository #IR A B FHATH 0 B A X LIEMAREALEM @component ©

LR ARTALER —/A B P FE 12 kotlin-allopen #7 kotlin-spring ° 1HE® * @R
4% A start.spring.io * kotlin-spring &I EKIAB A o

T 5 Y 1F 3 1E

£% (no-arg) RiFSEH A EARTEZBOEER—DFINIRSLAME R o IAAER
By A R B A A > BILRAEIN Java R Kotlin F B3R A > A2 T2 A RHHRAM o EA
# Java Persistence APl (JPA) %411t data % » 2 A€M Kotlin & Java 89 A E & %A £
HMERE (AT @ kotlin-jpa IBEMFEIFEIE) o

Yo {4 Bl T 3G

LR EEFTRMT ARG o Fhogdsttt 2R r &k REER -T2 3 MR E
B R AT AN E R o

12 Gradle P14 F £ 4347 % -


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
http://start.spring.io/#!language=kotlin

buildscript {
dependencies {
classpath "org.jetbrains.kotlin:kotlin-noarg:$kotlin_version"

apply plugin: "kotlin-noarg"

K A1# A Gradle &4 DSL :

plugins {
id "org.jetbrains.kotlin.plugin.noarg" version "<A{& & A>"

noArg {
annotation("com.my.Annotation")

£ Maven F1& 8 £ 45347 % ¢

<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>

<configuration>
<compilerPlugins>
<l-- R&E "jpa" #T IPA XFHF -->
<plugin>no-arg</plugin>
</compilerPlugins>

<pluginOptions>
<option>no-arg:annotation=com.my.Annotation</option>
</pluginOptions>
</configuration>

<dependencies>
<dependency>
<groupId>org.jetbrains.kotlin</groupId>
<artifactId>kotlin-maven-noarg</artifactId>
<version>${kotlin.version}</version>
</dependency>
</dependencies>
</plugin>



Kotlin-jpa %% & &4

ZIEHFAR T @entity #7 @Embeddable EMAEA R ZA—AMRAEREAME RO E o K
AT £ Gradle F Rz iE 469 7 0%

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 "<{&R&jpmA>S"
}

H Maven =45 L@ty EpL o


http://docs.oracle.com/javaee/7/api/javax/persistence/Entity.html
http://docs.oracle.com/javaee/7/api/javax/persistence/Embeddable.html

e FAQ

e 5 Java b3
e 5 Scala ttix



FAQ

w R R A

KotlinZ 1+ 4 ?

Kotlin & B 4= -F & 4 JVM #= JavaScript #9# & X5 F o €& —# § & T %48 A 6938 Fl 15

o

o)

€AW JetBrains —MEIRAA L » AmEAFRKR (OSS) & F L&A N TakE -

At 2R E—11#18F 7

4 JetBrains £11€ 44 Java F & LR KA » FEKM i€ (Java) A S4F° H—7
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