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HEz

A Kotlin #1TARSS 8RR A&
Kotlin IFEEAFRIRS BIHMAERF, £ IFAES BAERNABHNE, ANFRFSHEET Java HRAKRNTEREEURFBNZE M.
— REA :Kotlin WEMIESIhEE, HIINzHrE A 22 Hi0EE MELEN, BB THREANS TERNHMR.
— RIfR4EME : Kotlin SiAiZMIT A BN FIZERSS SRIn L FAIERF, (R4EE1E BRI ER LR K BE F iR,
— HIg{FiE Kotlin SFAAET Java WIERTLER, A MILIRERE ABHRAK, RNRSERRLESHRS.
— 48 Kotlin TRFABREZEM Java T Kotlin BH T, IRATLAFFIA A Kotlin RS, RN RFAHIRIASIHER Java.
— IR:PRTHRER IDE 23525, Kotlin 73 IntelliJ IDEA Ultimate BUEMAHIRH TERFER TR (5130 Spring) o
— L T Java FRAR, Kotlin NI MRES. BE1E Kotlin FfFPEYE R Java Bl Kotlin #Y5%1%88 BB FIEHE—F Kotlin LEL EI—F

SIE N SIRM T IES T EIhEENIER.
£ Kotlin #1TARSS 28 imFF &2 FIIESS
— Spring A Kotlin KBS IHAEIRMEEEE A API, MARZS 5.0 FF8. 72410 H A 23 24 1P A Kotlin RERER—N R
— Vert.x B7E JVM EHEMRZ I Web FZREFHIES, H1 Kotlin IRIET &[], GFREHI 0,

— Ktor 2 JetBrains #J##) Kotlin [R4 Web 1222, FIBIHELH FrI B4R, HIRH S TEAR S TRAEN AP
— kotlinx.htm| 277 Web FZFBiZF A FHE HTML i DSL, ERTEAEAIZIRAL (GNJSPHFreeMarker) MR R
— EIHER Java IRENERFHITIF A WA AT AT €1E E 1% JDBC A1, JPA AR R NoSQL #iERE. 34T JPA,kotlin-jpa 4iZ23H{E Kotlin 4%
BHEERERNER,
BRE Kotlin ARS5 23w 12
Kotlin 2R R LABRB B2 15 Java Web [ ATEFRIEM EH, E3E Amazon Web Services, Google Cloud Platform %,
XETESIR T 7E Heroku EEBE Kotlin B FAZFHIIER.
AWS Labs 12T —EfIHE, BT T Kotlin 485 AWS Lambda R #EIER,

Kotlin T ARSS 2R ImAIAF
Corda B—MFRNAHRS LMK S, BEKBTREI , TR Kotlin .,
JetBrains i/, $1 3 JetBrains B MFRIEHERIRIE I2HRYSE 100% B Kotlin %5, B 2015 £ TUR, —ERBEXDH.

T—%

— {#F Http Servlet £l Web 7 2 £ Spring Boot 17 RESTful Web AR 55312 $R{RERINATE Kotlin FHMEMZITIERE M Web [
BiEF.

— XFERNNNE, FEERGHNSE SR Kotlin (DE,


https://spring.io
https://spring.io/blog/2017/01/04/introducing-kotlin-support-in-spring-framework-5-0
https://start.spring.io/#!language=kotlin
http://vertx.io
https://github.com/vert-x3/vertx-lang-kotlin
http://vertx.io/docs/vertx-core/kotlin/
https://github.com/kotlin/ktor
https://github.com/kotlin/kotlinx.html
https://jkutner.github.io/2017/04/10/kotlin-heroku-ktor.html
https://www.heroku.com
https://github.com/awslabs/serverless-photo-recognition
https://aws.amazon.com/lambda/
https://www.corda.net/2017/01/10/kotlin/
https://account.jetbrains.com/

£/ Kotlin #1T Android 7%
Kotlin JEEIEEF % Android I FBER, BHIESHFIE RETH A Android FETMARS| N EIFAIRE]:
— B Kotlin 5 JDK 6 TLHEZS, RFET Kotlin N ABIEF AT LIERIBA Android 18 & EE1TMILEMAIAE. Kotlin TA7E Android Studio &5
2%, HEFES Android RS,
— {8k BT IEEAMMFTHIGLEN, Kotlin EEEFMNEITEES Java B FEE Kotlin IR EAIZHE, (£ lambda AWK EE LA
Java EHRIBEITIRER.
— Hi#{Et%:Kotlin AT 5 Java #17 100% HIEIZ(E, AIF7E Kotlin B BIEFEHERFIEIAR Android B o X EE TR, Fr KBS ERM
Dagger th2—#,
— & :Kotlin AEIFE B EMNIEITIE, T LGES R ProGuard #—3% R0 TEL[TM FZEH, Kotlin 5178 RIEMILE DA E MUK .apk X4
RE 100K K)o
— EiFEHR Kotlin THEMIVEERE, AU T FEMESETIMIFSE, HENEREES Java —HREEFIR,
— FIJhE 33T Java FE AR, Kotlin NI TRE R E&7E Kotlin HHFPRIBE) Java 2 Kotlin B55i8s BT EHE—F Kotlin (L E @E—F
BN SIRM T IES T BINEEMIER.

Kotlin AT Android BIZEFIZES]
Kotlin B —YARBIRINER, EPF—LEATSET M18E0:

— Pinterest BEmRINE Kotlin 5|\ T 16N RIZEH, §MNAE 112 5 FAAER,
— Basecamp Y Android FZ 122 100% Kotlin {£53, iR E T RF REEN EAER, URITEREMEENEXKE,
— Keepsafe B App Lock MATEFHE %5 100% Kotlin, EFEAIDITEREL 30%. HEHURL 10%,

FF Android AR TR

Kotlin FIBAJ9 Android FFARIRM T —ERBAREIESTHREN T A
— Kotlin Android i BR—MRIFRY R, TLUHREHARPN findviewById() B, HiGHE RN SR IBERN Bit.
— Anko R—MREEISE Android API B Kotlin RIFEIEBRMEE , LUIR—ET LA Kotlin REBEHRE/E .xml X DSL,

T
— Android 5 Kotlin NI J##2 £ S4F¥& Kotlin =% %] Android Studio /1, HBIEIREIE—1 Kotlin RZFHER,
— XFEFRNHNGE, BEBRLNSE SR Kotlin DE,
— B—MREFMZEIRZ Kotlin for Android Developers, XAHBE5|FIRES TR Kotlin REIEEIER Android RZAEFHITIZ,



https://blog.gouline.net/kotlin-production-tales-62b56057dc8a
https://medium.com/keepsafe-engineering/kotlin-vs-java-compilation-speed-e6c174b39b5d
https://www.youtube.com/watch?v=mDpnc45WwlI
https://m.signalvnoise.com/how-we-made-basecamp-3s-android-app-100-kotlin-35e4e1c0ef12
https://medium.com/keepsafe-engineering/lessons-from-converting-an-app-to-100-kotlin-68984a05dcb6
http://github.com/kotlin/anko
https://leanpub.com/kotlin-for-android-developers

Kotlin JavaScript #i&

Kotlin #2127 JavaScript {EABIFTF & HIEEN . EEITIE Kotlin #1249 JavaScript KL, BHiAISCM B 452 ECMAScript 5.1, (B8 RELBEH
ECMAScript 2015 B335l

L{RiksE JavaScript BAREY, fEAIRE —EBHEM Kotlin LUK Kotlin MR HIFRERES 27 JavaScript, B2, XFEIEFERM JDK FEM
JUM 5§ Java IEZR S B {E AR 2 Kotlin FIX & TE4IFHRIE 28,

Kotlin 4mi¥23 B EEIATBR:

— REREX/NET

— {RMHENEM JavaScript #ith

— RESHEERAFNEIREN

— TEARERERIRAHHERAIINEE, £iC R JavaScript B2 JVM BiF (REAFTEERRE)

WEER
{RATREFR BT BRI Kotlin 4% JavaScript:
— BIBEME i JavaScript B9 Kotlin /X3
— 5 DOM FtHR3RZE Kotlin B T — R JIES LR IEOR S AW RIZE (Document Object Model) R &, s i SIEEFIEH DOM T HK,
— S5EA WebGL 32E., {RE] AR Kotlin TEM T LA WebGL tIEER TE&,
— glEmEmBRSS 23 JavaScript B Kotlin 153
— {EFBRSSBUEREA  /RAT LUER Kotlin 5R5388%% JavaScript (3 node.js) #1T7RXE

Kotlin RIS IMBE I =75 EFNMESE (30 JQuery 3% React)S) —itefE M. EEMAEAEE API iFlA1E =51ESR, s LUERA ts2kt TR TypeScript XM
Definitely Typed #BIE X B 77 Kotlin, 30 E, #RAT IAGE A sh7S 28 FRMEIESS, ML HIRAEE,

Kotlin i£3#% CommonJS.AMD 1 UMD, BEH T Y5 FENIER AL H,

Kotlin ¥ JavaScript \i7]
BT RINAIFFAER JavaScript EAM Kotlin, i58E HAIS,


https://github.com/kotlin/ts2kt
http://definitelytyped.org/

Kotlin 1.1 BYFR4FE

BR
— g
— HitEETIAE
— R

a
U

— JVM [Fig

— JavaScript 5l

JavaScript

M Kotlin 1.1 78, JavaScript BiFF 8RB HRLEMN FIEESEERSR, #ERTSHNIRRAT SR LIFRER. EFANE7IR, 55
WX

thiE (SELE1ERY)

Kotlin 1.1 BXEIHER /48, EWRT future/await . yield MRZEMBIFIERTRY 235, Kotlin BRIt BIHE R IMERITHEIZE
EEN—E, MARESH—ES, AR BSE R ENREEAIHRE,

HIZSEEF LR — MR ERNVEE, T IEEHEEIRE . MBI A0 251 3TN R A A BT RESIEEIME, HFBR— M RhiE, BiITEEE
REZERER K (BNEE lambda Rixz) o

FHNEREBTEIMGBEE kotlinx.coroutines SZHAY async /await :

// EEELEMREITZAE
fun asyncOverlay() = async(CommonPool) {
// BEIRNESERE
val original = asyncLoadImage("original")
val overlay = asyncLoadImage('"overlay")
// ARNAEMEIRNER
applyOverlay(original.await(), overlay.await())

}

// & UI EFXHEohHRmE
launch(UI) {
// FEHGERS BTN
val image = asyncOverlay().await()
// ABTE UI HER
showImage (image)

XE, async { ... } BEi— M2, SEAVER await() B, EEMEAIRIT, MPTEESFHORE, H BEESHHRERHRERE (FTEERR
Bz ) o

WREERE yield M yieldAll R¥ERMERZRIEHLAFS), EXENFTF, FRES TR Z GEHEEREFFITRENRGR, HEERT
— P ERRE. XEE—MF:

val seq = buildSequence {
for (i in 1..5) {
// FEE—= 1 BNER
yield(i * i)
}
// FEE—KIE
yieldAll(26..28)
3

// BEHIZES
println(seq.toList())
BT EEANKBUEEER EREEHBRIET!
BSERIFSNINE I Rz,
EEE, MEEFIIER— 1 ERIEMIIEE, XEEE Kotlin EIAREE EREMN 1.1 AR RS ZIENRERE L,


https://github.com/kotlin/kotlinx.coroutines

HithiE=Thae

RERIFIH
KB BZARANBABEXERARM, XN FZRER (NEE) URRKHBLEREH. XEF/LMIF:

typealias OscarWinners = Map<String, String>

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

/7 EEAR, KRBT @RS MERSR) BRI EIRA:
fun checkLalLalLandIsTheBestMovie(oscarWinners: Map<String, String>) =
oscarWinners["Best picture"] == "La La Land"

BFAMEEIESHAE KEEP,

E4FERREASIA
BEAER @ BRI RS EN REFIN S ZHBIENE RS H. MAIXREEMA lambda REXKRT REE—MIF:

val numberRegex = "\\d+".toRegex()
val numbers = listOf("abc", "123", "456").filter(numberRegex::matches)

E¥ERIESIAE KEEP,

ESES I ¢S

Kotlin 1.1 #if& 7 —LE3¢ Kotlin 1.0 HEFENZHEMEWELMIRG, MERRIUER—IXEFEASEEX—MBHENTFE, MRRBUER
BHEHRERNFH N BIBXMET U REMSE, X LUAREFEEME X — M REX LR RGN

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

}
val e = eval(Sum(Const(1.0), Const(2.0)))

BEFAE SRS ENE F a2 K HIEZH KEEP,

lambda FREXRIEN
AT AT LAfE BB fi A4 75 B B R SR AR FF (51844 lambda RARXM B, XBHE—IMIF:

val map = mapOf(1 to "one", 2 to "two")
// ZHEi
println(map.mapValues { entry ->
val (key, value) = entry
"$key -> $value!"
1
// IIE
println(map.mapVvValues { (key, value) -> "$key -> $value!" })

EFAESESAE XL RE KEEP,

THZEATRERNSH
WFREZTSHN lambda FEK, FAILER - FRBRFEANSHNIRM:


https://github.com/Kotlin/KEEP/blob/master/proposals/type-aliases.md
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
https://github.com/Kotlin/KEEP/blob/master/proposals/destructuring-in-parameters.md

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

BT I
val (_, status) = getResult()
BEIFAMERIESIHE KEEP,
BFFEERHTIZ
IEYN7E Java 8 Hh—#¥, Kotlin MEAWERF FEETER TR I RRFIH:
val oneMillion = 1_000_000

val hexBytes = OxFF_EC_DE_5E
val bytes = 0b11010010_01101001_10010100_10010010

BEIFAMERIESIHHE KEEP,

NFEIEREREIEE

NF&EBEX RS HEE getter EXAREXNEFREY, MITAT UHBREEAIZEER
data class Person(val name: String, val age: Int) {

val isAdult get() = age >= 20 // EMEIEEUTH “Boolean”
}

MEXEE AR
MREMEEREFER, MEALUMEA inline EIFFFRITICIZEILE AN XEiFRSRNRIFH RS AR AIER,

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

RBATLIEENBMEIRIEA inline —XEEIRRTR A F M ikiaes,
EIFAESESAE IR E KEEP,

RBEREY
HEAUNBHREEERZRELEE, — M ARNARREX —MEERENFHEE:

val answer by lazy {

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

EIFAME BIESIAHE KEEP,

ERENNENER
WFEHEL, MAERIMER provideDelegate BEFH=BEREIREZENHE . FI0, MRBITEEEHEZAIOERERMN, HITTUXHS:


https://github.com/Kotlin/KEEP/blob/master/proposals/underscore-for-unused-parameters.md
https://github.com/Kotlin/KEEP/blob/master/proposals/underscores-in-numeric-literals.md
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<*>): ReadOnlyProperty<MyUI, T> {
checkProperty(thisRef, property.name)
...... // Bt

3

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 FiA7E8IE Myul EBIHENSSAEEIEIRAR, FERUIIEIHRIT HERNIEIE,

BFMEEESREN,

ZEWEHER
H7E A LA RZ B B ORI AR S (BT SS

enum class RGB { RED, GREEN, BLUE }

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

}

*F DSL AR IE B FREIEH
@ps1Marker EREAVFIRHIRE DSL ETXHBEISMEBERIHAGRIE RER. E AP HEAI HTML #7228

table {
tr {
td { +"Text" }
}

7 Kotlin 1.0 ¥, %5845 td 89 lambda RAXHEICIIRILUAR = MRzliE (%84 table . tr M td M. XAFRERELTXHREERX
7 E—GINE td 2EEAA tr , M1 & <td> FHRE— <tr> 7%,

7E Kotlin 1.1 #, fRAT LARGIRXFEN, MEREHE td HRIZKRE LEXNGZE SEELS td B lambda RiAXF AT AL (RAILLES EXITICE
@slMarker FTERRRYERR HGHMATFIRICENEL,

EFMEEIESAE I RE KEEP,

rem IR{ER
mod REFFIMEFA, MEA rem B I ERX B,

FRAERE

FHRBRFAIRIR

7E String £hE LY B, BREBEERANT, TFARELREF LMEFE: String. toIntOrNull(): Int?.
String.toDoubleOrNull(): Double? %,

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

EEBEIREE, W Int.toString() « String.toInt() . String.toIntOrNull() , EMEE—1FHE radix SHNEH, EAFIEER
BREEE (2 21 36) .

10


https://github.com/Kotlin/KEEP/blob/master/proposals/scope-control-for-implicit-receivers.md
https://youtrack.jetbrains.com/issue/KT-14650

onEach()
onEach 22— MM EMTFESHFFIREANT REY, EAFIHEERED NES/FINS N TRRIT—LIR(E, TR EIER. WFERHETH
% forEach BRtiH—PREIRNERLH, NFFFIERE— Q&FT, EETRER TR ASENE,

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

also(). takelf() #1 takeUnless()

XERERFEAZKEN=TEBRYT BEE.

also ®if& apply :EEZEWE. B—La(E HREZIERE, —EXFIZE apply REHKBRPZEKER this , M also AERRILEEIR
FE it FFRMRREIE, RAUARES— 18T . HIEFEEEREMEREN this FXBRAE:

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

3

takeIf MEHEMEN filter .ENTERNERTHEIZIFE, H EHEMEEZERESTNRHERIIRE null . &5 elvis-12ERFMKRFRE,
ERVFRE N TEM:

val outDirFile = File(outputDir.path).takeIf { it.exists() } ?: return false
// FMER outDirFile MLEEIF

val index = input.indexOf(keyword).takeIf { it >= 0 } ?: error("keyword not found")
// SHRAFRHEPRNXBFRSIMEER, £ETEEHE

takeUnless 5 takeIf 1@, RREXRATRAEBIE. HE 7 HEIBIAMNREZE, TMRE null ,Fit, EEERGZ—a B
takeUnless EEMTF:

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

SHIFE— 1 ARSI BMARE lambda B, ERMRSE:

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

groupingBy()
Itk API ] A A FHRERENT E & # 1T, HRENIFEE N, FiW, ErTUATF i+ EXAPFRARER:

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

Map.toMap() il Map.toMutableMap()
XK 5 7] LA FA SR (81 5 S RS |
class ImmutablePropertyBag(map: Map<String, Any>) {

private val mapCopy = map.toMap()
}

Map.minus(key)

BERF plus BET—MEREFINE R RS I E RIS &, B85 — TR BN TS AR MAE R AIR0E: MBS PR — N ERBRIBA
HiEM AR Map.filter() 3 Map.filterKeys()o MEEER minus EHTXNTHE 4 NTBANESR: BTHRENR BHNES. BIFTIFNREN
%&éﬂo

11



val map = mapOf("key" to 42)
val emptyMap = map - "key"

minOf() 1 maxOf()

XERMATATFERBEIH = MAEETNR/NRAME, EREIREEKRFH Comparable WHR SMNREEE—NEE, TEZ— TN
Comparator SLffl, NRIFAELLIRE BRI ELBI3T R EYIE,

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

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

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

val longestList = maxOf(listl, list2, compareBy { it.size })

FEMBEAR TR HIE R IR
EWTF Array HERE, MEBFLE List M MutableList SEIRIRER, H&E A lambda RXXRMBUENTE:

val squares
val mutable

List(10) { index -> index * index }
MutableList(10) { 0 }

Map.getValue()

Map MM RERHRE—PSHLAERENENREE, RERHE—EF, RTEHRTFEZE, MR ZRGZA withDefault EMET, XM EEEG
REIRIAME, MARHZHE.

val map = mapOf("key" to 42)
// BEFREZE Int B 42
val value: Int = map.getValue("key")

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

// map.getvalue("anotherKey") // <- X¥i#if NoSuchElementException

HSES

XLEIMRETTUIELIT Kotlin £ &R BERES, M FELMIFEES,H AbstractCollection. AbstractList . AbstractSet #l
AbstractMap , MixFHEES,H AbstractMutableCollection . AbstractMutableList . AbstractMutableSet #
AbstractMutableMap . £ JVM L, XLEHKR AT EEAM JDK FIIRESUET K2 HITHEE.

5 EEbIS LT g

IEREIIERE T —HATEN TR ESAMNER R LEER (contentEquals # contentDeepEquals ),M#&Bit+E (contentHashCode #
contentDeepHashCode ), AR —1F#FHE (contentToString # contentDeepToString).Ef1#%ZiF JVM (EN1ER
java.util.Arrays FREMERZEKEREIFIR) F JS (7E Kotlin ARMEREPIRELID) o

val array = arrayof("a", "b", "c")
println(array.toString()) // JvM S2I:ZEEIGIEFEELRS
println(array.contentToString()) // E&FEm{bR7I5E

VM Sl

Java 8 FHBER

Kotlin LA LUERER Java 8 T (< 1TEM - jvm-target 1.8 5i&EAnt/Maven/Gradle F BIFERIEI) . BAIXH AN T FTHHANEN (3
B2, #EOM lambda RAXPAERING % BERKS Kotlin 1.0 PRe—#) , ERITHIEUGE—FERE,

Java 8 FRfEFESZIF

12



DEAZIFTE Java 7 7 8 FTHRINA JDK APl BIARAERERVIRII IR AN, INRIREE AT APL, 3EER kotlin-stdlib-jre7 #1 kotlin-
stdlib-jre8 maven ¥, MASHIEN kotlin-stdlib . XLEMHETE kotlin-stdlib Z ERE/IT R, AT EERGEEKBITHEIIHE
:PO

FHRPHE2HZ
Kotlin MIEZ IS EF HISPEMESIE X T UERAGLITIEM - java-parameters B,

EEMEB
RIFBUAR const val EMHNERKEIFEACSIINMLE,

REzi2k

BFE lambda REXHHR T LA L EHREXTFTBRE volatile FER, ILERIRE T 14aE, BE—LERNNERER THERSERNES &4
RTRUEM, (FRERMY B CHNRSNFIRIFRNEE,

javax.scripting ¥
Kotlin B Sjavax.script API (JSR-223) £/, H APl fiF7EE1TIREIDER

val engine = ScriptEngineManager().getEngineByExtension("kts")!!
engine.eval("val x = 3")
println(engine.eval("x + 2")) // &t 5

KXTEM API ITRAIBIES X E .

kotlin.reflect.full

) Java 9 ZHAEH, 7E kotlin-reflect.jar FEERE BB ESE Bl kotlin.reflect.full BH,|IHE (kotlin.reflect)HHF
FREF M, HB1E Kotlin 1.2 kR, &2, %O RSHED (30 KClass )2 Kotlin fREE (AR kotlin-reflect ) M—3EB53, RRIBTHRM,

JavaScript Ji#

Gi—HIRERE

Kotlin #R/EERAEZE Bainl UM REI4mIEM JavaScript REMH, 5512, XBEWES (ArrayList . HashMap &) . BE
(IllegalArgumentException Z) I Efh Sl %582 (StringBuilder . Comparator ) MEERENXTE kotlin B TF.7E JVM F& Lk, —LH
FREBAERZ JDK 2609 KRBIFIZ, TTE JS F& L, XX Kotlin FREREHSEEL,

BEIFRICESE R
JavaScript FIRIITEE R E MBS ERIRED, X34 JS RIS E T A (30 minifiers. optimisers. linters &) Eil&F.

external {EHEFF

MRRFEULR L LA NE Kotlin AiFiEl JavaScript SEBREYE, fRATLAGER external f&IHRFE—1 Kotlin AR, (#£ Kotlin 1.0 1, AT
@native *f#.) 5 JVM BIrFERME, JS F & AFNEMBMEER external IHRF, FIi0, ATLUZLI T A DOM Node 2:

external class Node {
val firstChild: Node

fun appendChild(child: Node): Node
fun removeChild(child: Node): Node

/! EFE

PRSI\ RE

13


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
https://blog.jetbrains.com/kotlin/2017/01/kotlin-1-1-whats-coming-in-the-standard-library/

ITE AT IASERE R ISR B2 1% M JavaScript I3RS NI E, SNRIESMBAEA LRI @IsModule ("<HEHREZ >") M, ERERFHEIERS N 8
REZ (CommonJSEZAMD) . 540, {8 CommonJS, iZAERAS &t require(..) RSN, I, NRBEHEBAENIEIRE LB JavaScript W&

SN\, AILfEA @IsNonModule &,

30, LIF 23 JQuery S Kotlin RIRII A%

external interface JQuery {
fun toggle(duration: Int = definedExternally): JQuery
fun click(handler: (Event) -> Unit): JQuery

}

@JsModule("jquery™)

@JsNonModule

@JsName ("$")

external fun jquery(selector: String): JQuery

ERXMERT, JQuery AR jquery RIEIRE N ZE, ERTMAME - MR, XEUATFKotlinmiFREEFERAMMERAL,
{RE] AR PR P E R A0 T AR A X L AR B
fun main(args: Array<String>) {
jquery(".toggle-button").click {

jquery(".toggle-panel").toggle(300)
}

14



A

BAIEE

EXE

BRI BA R A F RS A TOUER ©
package my.demo

import java.util.*

BRSENEHERLE RABEAUEXFRENERME.

SR
TE X R EL
HEWD Int S8OGRE Int AR

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

}
BRENEHREE R EE LR B Rh i RTRIR
fun sum(a: Int, b: Int) =a+ b
RFRETEXHIE:

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

Unit R[EZEEI AT LAEBE:

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

}
BRE,
EXBEEE

—RIEE (RiR) NEHEE:

val a: Int =1 // MZEIRE

val b = 2 // B&hifrE SInt FER
val c: Int // WIREEVHRERBREERE
c=3 // BEHAMRE

15



var x = 5 // EInhifilfiy " Int> 3EE!
X += 1

AR
1E30 Java # JavaScript, Kotlin STHHT IR RIRERR,
// XR—MTER
/* XR—NEIH
AR, */
5 Java FREKIZE, Kotlin BIBGERERT AHRE.
S20EE Kotlin (331 BEHEXFXIEFIEENER.

fERFRFBIER

var a = 1
// ERABEEZIR:
val s1 = "a is $a"

a=2
// BIRPHERRARN:
val s2 = "${s1.replace("is", "was")}, but now is $a"

%

S F 1 BIRIR.

\

ERFMHRER

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

}

/A if fEARER:
fun max0f(a: Int, b: Int) = if (a > b) a else b
BRif FTikzl,

{FERRT={ER null &
LHEANTEMERAA null FEHE, HRRERBLAHNERERM 2 KinRiZ5IBaTAT,

WME str HABFEHFIRE null:

fun parseInt(str: String): Int? {

}

fE R E AT = E AR 2L

16



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

// BRFER x * y AIRERIRE, RAMAIIEIEES null

if (x !'= null && y !'= null) {
// EERNGE,x My 2BmERIEZE (hon-nullable)
println(x * y)

}
else {
println("either '$argl' or '$arg2' is not a number")
}
}
®E
//
if (x == null) {
println("Wrong number format in argil: '${argi}'")
return
}
if (y == null) {
println("wWrong number format in arg2: '${arg2}'")
return
}
// EERNGE,x My EEIEAESE
println(x * y)
BREZS,

fERRRETR B ) B LR

is BEFRN— M REAXRERELEN—P Ll MR- FAZNEBEEHEEELHETHAFERE, BARNENS XA UER S (FREEE
B, TREXEIR:

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

// EBFREEGNDZIE, obj MAR “Any XA
return null
HE

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

// “obj EX—HXHENHEMA “String’
return obj.length

17



fun getStringLength(obj: Any): Int? {
// "obj’ TE "&&  HIHBENERMEA “StringT EH
if (obj is String && obj.length > 0) {
return obj.length
}

return null

B2 LR,
{EH for &%

val items = listOf("apple", "banana", "kiwi'")
for (item in items) {

println(item)
}
gE
val items = 1listOf("apple", "banana", "kiwi'")
for (index in items.indices) {
println("item at $index is ${items[index]}")
}
B0 for 1Eif,
fEA while f&F

val items = 1listOf("apple", "banana", "kiwi'")
var index = 0
while (index < items.size) {
println("item at $index is ${items[index]}")
index++

20 while 1&f,
i when RAR

fun describe(obj: Any): String =
when (obj) {

1 -> "One"

"Hello" -> "Greeting"

is Long -> "Long"

!is String -> "Not a string"
else -> "Unknown"

&0 when A5,

fERAKX & (range)

£ in BEFRENE M RFEREREXER:
val x = 10
valy =9
if (x in 1..y+1) {

println("fits in range")

}

KNEABFREEEEXESN

18



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")

}

XiEiEfL:

for (x in 1..5) {
print(x)
}

EERFIER:

for (x in 1..10 step 2) {
print(x)

}

for (x in 9 downTo 0 step 3) {
print(x)

}

%

VUESE]N

ER&EE

WEEHITER:

for (item in items) {

println(item)

}

A in BREFRAMESARE SR LM:

when {
"orange" in items -> println("juicy")
"apple" in items -> println("apple is fine too")

M lambda REH RS (filter) FBRET (map) £ 5

fruits
.filter { it.startswith("a") }
.sortedBy { it }
.map { it.toUppercCase() }
.forEach { println(it) }

SREMEEKZLambdaRiAR .

19



SIRA*E
—LE7E Kotlin I ZERRIEE IR, MRMREEENANEE I B HE XA, E—1 pull request STk F(I0B!
fIE DTOs(POJOs/POCOs)

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

£ customer FIRMLITINAEE:

— FREREM getters (3T var EXHIEH setters)

equals()
— hashCode()

toString()

copy()
FrEBM4M component1() . component2() -« E% (BIHIEE)

HBMMERAS

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

T list

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

& A IAEAE:

val positives = list.filter { it > 0 }

String P3¥&

println("Name $name")

Sk

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

#&H map/pairBlist

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

k. v ALEREF,

fEAXE

for (i in 1..100) { ... } // AX[E: 2% 100

for (i in 1 until 100) { ... } // ¥FAXE: FEE 100
for (x in 2..10 step 2) { ... }

for (x in 10 downTo 1) { ... }

if (x in 1..10) { ... }

20



3% list

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

8i% map

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

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

EREN
val p: String by lazy {

// HRIZFREH
}
¥R

fun String.spaceToCamelCase() { ... }

"Convert this to camelcase".spaceToCamelCase()

BRG]
object Resource {
val name = "Name"
}
If not null B

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

println(files?.size)

If not null and else &5

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

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

if null AT —MED

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

if not null HifT14E5
val data = ...

data?.let {
...... // RBEHITRILER, fRildataFAnull

21



BElwhen&ikt

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

”Red” -> 0
"Green" -> 1
"Blue" -> 2

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

“try/catch"&iA

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

}
// fEH result
}
“if"FiER

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

}

BEER Yy unit M9753EH Builder RUBHE

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

PRAT R

fun theAnswer () = 42

ENF

fun theAnswer(): Int {
return 42

}
BREAXRBSHCIRAZE—RERRER LN, fI30f when KX —EMER:

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

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

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

H—PHREFEAS I HE (with)

22



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

}

val myTurtle = Turtle()
with(myTurtle) { // E—1 100 GEHIEHFE
penDown ()
for(i in 1..4) {
forward(100.0)
turn(90.0)
}
penUp()

Java 7 B9 try with resources

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

}
HNFREZEERNZRERENEERR
// public final class Gson {

V.

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

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

EARSHR
val b: Boolean? = ...

if (b == true) {

// b 2 false T#E null

23



REIDHSE
WTIEE S YT Kotlin 155 M40 XS

a8 Mg
IR EHEHE, BOAER Javali4RioHLE, Lban:

— ERREEGE HBRHE ST T

— KBRBUKREFEHFHkK

— HEMBELUNEFEIX

— €M 4 MR

— NERHEIRS R B, XL S HIIE Kotlin Doc

=
=]
REMBRBZENESHEE =N, MEHMXEZBANE SHFAERES:

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

LambdaZRis=
ElambdaRizR H, KIESEABNET, SRERSABAENETFLEEHEMNTE lambdaR AN RAIGEAESERIES +

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

TEIERERElambdaRER P, RIFERNEBHNRIASE it REARABRASHE ARENE SN lambdaRizX P, SHHZEZRERE
HHO

LA
BLHNASHETUER—1T:

class Person(id: Int, name: String)

AERKEXNENMZERN, UESI TMERKRSHUTHEEENRM—1TH, I, GIESHRFE—1T MRENVERLRR, BABEERIHK
FAHELIHEAYIR M T S5ESHERNTL:

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

) : Human(id, name) {
/7

WNFEMEO, MEAREERERNKRR, ARSMEAN T ARNTH:

class Person(
id: Int,
name: String,
surname: String
) : Human(id, name),
KotlinMaker {
/7 ..

[’

ISR $R SR LAGE R B HLAEd G S e NBRYE M) o

Unit

24



WMREBURE Unit 28, ZiREIHERIZHE8:
fun foo() { // &BET ": Unit"

}

EREE RS
REGETENRHATE REEM R, REEXHEIL, B —LIEHXISAE,
KEEENAERRYEMA R

— AeEE

— 0(1) EZE

— IHEEN (HEEFE—RIBIT)

— FEIAAREIERLE R

25



Eehil

BLH

7E Kotlin 1, FRIEREHMEN R, EXIMEX EHFAUENTATUEETALEE DAARERENEL. FEXMEAEN, RAMINNERERLENER
AP EERMITMEEENE ATRNSERAS TN LR BF . FH. BRNHKH

€2

Kotlin S IREFEFEMIZE LIFIR Java, (BERHAFRT2AARE. FII0, WFHFRERIAERIR (W0 Java 1 int AILRIEIRN long —iFEHF), 5
SMEEERNFEERERE,

Kotlin 2 T I THIRBELBRRTHF (5 Java RIBI) :

Type Bit width

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

ARTE Kotlin RFEFFFREHF

FEEE

HESEFEERFUAT/LH:
— il 123

— Long ZXBUAKTE L #xig: 123L

— F7#Hl: oxoF
— Zi#Hl: 0b00001011

R R/

Kotlin B2 F S B MR T A %
— Btk double: 123.5 . 123.5e10
— Float B f 5¢#& F fFic: 123.5f

BFFEEPHTIE A 1.18)
fREILAEA TRIAERF REE S %!

val oneMillion = 1_000_000

val creditCardNumber = 1234_5678_9012_3456L

val socialSecurityNumber = 999_99_9999L

val hexBytes = OxFF_EC_DE_5E

val bytes = 0b11010010_01101001_10010100_10010010

®TAR
£ Java TERFE2YEEMEN JIVM HRERE, IRFERNRE-AZH5IA @0 Int? ) Hiz8, FEEER TRBHRFEM.
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ARRFERAHRER—E:
val a: Int = 10000
print(a === a) // HH“true”
val boxedA: Int? = a

val anotherBoxedA: Int? = a
print(boxedA === anotherBoxedA) // !!l!i§itH“false”!!!

A—HE, ERETHEFIE:

val a: Int = 10000

print(a == a) // Ht”true”

val boxedA: Int? = a

val anotherBoxedA: Int? = a

print (boxedA == anotherBoxedA) // HitH“true”

R
BFFRNERTAR, RDEREAREZBRARENFRE, MRE2HE, e h I TRiE=R:

// RABRED, SERR EHREERIE:

val a: Int? =1 // — &R Int (java.lang.Integer)

val b: Long? = a // RRRAFEMR=E—PEFHEN Long (java.lang.Long)

print(a == b) // 1RIEITED "false" ¥F Long B equals() HMEMIESHBIE Long
FRAE—ME A RE S EFRE S HTE St E,

FEHB IR BRI F RN BRANEE, IBEFREEFHTERRROBER TR TEEE Byte BERL— Int TE,

val b: Byte = 1 // 0K, FEESHSKEIN
val i: Int = b // &%

AL B IR RIAE T

val i: Int = b.toInt() // OoK: BiliR%HE

SN F R TR TR
— toByte(): Byte

— toShort(): Short
— toInt(): Int

— toLong(): Long

— toFloat(): Float
— toDouble(): Double

— toChar(): Char
RZRAXBEIRHTRE, RHERESM ETFCEMT R, MERAEESEEHME SR, Fm:

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

by
KotlinZHFEERIT AL, BEIRE X AERNER R (BFFFFRBABREIBRNES) . BREEFEH,
WFUEHE, SERFFIRERT, MRATATZA ARG R R, Fian:

val x = (1 shl 2) and Ox0QOFFOOO

XREENUEEYIR(RAF Int # Long):

27



— shl(bits) - BRFSER (Javaly <<)
— shr(bits) - BFSHH (Javaly >>)
— ushr(bits) - TRFSH (Javaky >>>)
— and(bits) -{iI5

— or(bits) -fis

— xor(bits) - IR

— inv() -3k

FF
FMNA char XERT.ENFREEZRIFRF
fun check(c: Char) {
if (c == 1) { // #WRLERER

/7
3

FRFEERARSISHEER: '1' . FHRFRIUARMTEN . THXNLANAEXFT Nt \b \n \r ' \"\\ 71 \$ . RIBSEMFRER
Unicode %X F5IE: '\uFFe0' ,

BT AR BF RN Int HF:
fun decimalDigitValue(c: Char): Int {
if (c !'in '0'..'9")

throw IllegalArgumentException("Out of range")
return c.toInt() - '0'.toInt() // EREFEMANEF

YREATE AN, G T FAHSREE RER RS RER 1.

R

#/RA Boolean BRI, EBEMME:true # false,
BREUTI| AR RERER.

HNENHREES:

— || -5ERBER

— && - fERRIBIES

— 1 =B

R
#94B7E Kotlin fERA Array FERRT, EEXT get fl set R (IRBEEREHIEXRIHTN []1)H size BY, UR—LEHMERANKS
ER#R:

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

operator fun iterator(): Iterator<T>
//

ENTAILUMERERE arrayof () REIBE—NMBEAHEETRELE, X arrayof (1, 2, 3) 8T array[1, 2, 3], &, FEEREK
arrayOfNulls() ALATFRIE—MEEXR/ TREBATHILA,

A—TERRRRZHAXNI—MRESHRN T R, BFSHRMEERERD HERSINS N TRIGE:

28



// @‘JE—/I\ Array<8tring> ?}Jyé'ﬂﬁﬁ [HO“’ LU o n16n]
val asc = Array(5, { i -> (1 * i).toString() })
WEFMR, [1 BEMAKERMERE get() M set()o

EE: 5 Java FRIBRE, Kotlin FEAR R R TR (invariant) o XEE Kotlin Rt TE Array<String> WE{ELS Array<Any> , LIB5IERTRERGIE
TR (1B RIRATLUER Array<out Any> , BIERGE),

Kotlin tE E EEFAFFHMNEIINERRREELRBIA: ByteArray . ShortArray . IntArray HFEH.XEE Array HEEHEXR,BR E
NERENSEEEE. ENTEBEREZNI AHE:

val x: IntArray = intArrayO0f(1, 2, 3)
x[0] = x[1] + x[2]

FFHR
FHBEA string XBRT. FHEEFALEN, FHENTE—FHIUERRSIBEMIAF: s[i] . TUA for BIFERFFTH:
for (c in str) {

println(c)
}

FHAFEE
Kotlin BERMAENFHEFEE: RXFHRAURENEN, URREFFHEAUSSRITMERNE HXFEFHREG Java FFfH:

val s = "Hello, world!\n"

BXRBEANRIIAR. SR LEAN Z5 EEZFIENFT.
FEZFFEERZASIS (") D RFFEER, AENSER G A U8 8 RITHEREMFR:

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

{RETLAGEE trimMargin() RBEREISEE:

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

BUA | BFARER, BRI LLEREMFRIHERASHEN, LI trimMargin(">") o

FITREHR
FHETUES FRER D, B—LDEAE, S REHBERAHEIFHER, BIRFEXUERTH ($) Fk, B—MEREHNRFHM:

10
"i = $i" // RIEZRK "i = 10"

val i
val s

HEREEST ERNEEREN:

val s = "abhc"
val str = "$s.length is ${s.length}" // R{EZRN "abc.length is 3"

29


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

FREFFRENEXFHFREARHZIHRIR IRTFRETFREFFTERPRTFEE $ FFH(EFIHRIE , AT LUATIIEE:

val price = """
${'$'}9.99
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12

BB B ARk
package foo.bar

fun baz() {3

class Goo {}

BXHFREAR (TILRETRRE) BESEFBEHER, FALLHIFR baz() BIEBE foo.bar.baz . Goo HI£ZE foo.bar.Goo,
MR EERALE, ZXHNRBE T LR THRIAE,

BRIASA
BEZMEKRIASAEE Kotlin XX

— kotlin*

— kotlin.annotation.*

— kotlin.collections.*

— kotlin.comparisons* (B 1.1 )
— kotlin.io*

— kotlin.ranges.*

— kotlin.sequences.*

— kotlin.text.*
RIEETFEERSATIIMNIE:

— JUM:
— java.lang*

— kotlin.jvmX*

— JS:

— kotlin.js.*

SN
BRTBUASAZIN BN RIUEEEACHSNES. SNEETEIEEPHRE,
AIUSA—TRINEZF, 1.

import foo.Bar // IIfE Bar BILAFAMRER AR
WAIASAN—MEAE THFRERS (8. % 45 %):

import foo.* // “foo” FEI—tIEBATfA)
MR HIME F AR, AIUER as XPFESMERZ PRIRHE X :

import foo.Bar // Bar E]ih|d)
import bar.Bar as bBar // bBar ft{Z#*&“bar.Bar”

XEF import HRXRTFEAE AR ERSNEMAER:

— TR KRB
— TEXI S B R AR R RY R SN R 1

— BEEE

5 Java £, Kotlin ;& B "import static" i&%; FiEXLEFBEA inport XBES N,
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= =PRI A M1
MRTHEAAR private i), EREHEHRXAFALEN (B 2 ILIEEHH) .
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R

IfFRAT

£ Kotlin /1, i f — P RiAN, BERRE—ME. FAtMAZE=TEEM (4 2 RE : BN), BAEEN if MEEREXIAE,
// EgR*
var max = a

if (a<b) max = b

// With else
var max: Int

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

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

iFIR AT RIIR, RENFAXEAILRHE:

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

} else {
print("Choose b")
b

MRIREA if (FAREXMARIED HIINREENERE IBEBATE) , ZREAXFTER else 9%,

B0 if 1Bk,

When &Ri&z{
when BRIX 7 2 CIBS Y switch #ERT . HRE RN T :

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

}

when BENSBMFAEN D ZRHIRFLLR, BRIEN DT HBE M. when BERT LI HMRIARER BT L S BIE0ER MR EH L HREN, &F
BHRENIZNERREIRARNE, MRUBEBEDER, WA HNIZHE (& if —#, B— T OXAME—MUER, ENE BRPEREHR
KFHE,)

MREMDZHRARRFFERME else 5% R when (ERA—NRANER, WHAE else D%, BFIERFREBLNHAAENAEERBES
E%TO

MRRSHZFEAERNSNGE, W LBZ X F G RE—E, BESHRE:

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

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

M AT LAEN—METE (in) WEFRE (1in) —MXEREEEF:

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

F—HEREEREN—MER (1s) WEFR (1is) —MIELYNE R AT BRI, AR LUARIZERN S ZNRBIETMILE EAHmIEN.

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

when BRI LARISRERL if-else ifif. IRFRUSBE, RENSIFAHBEHENHRRENL, ME—MOXNFENERVRITEZS X!

when {
x.1s0dd() -> print("x is odd")
X.isEven() -> print("x is even")
else -> print("x is funny")

[

B0 when i5%,

For &%
for &R a] AR k28 (iterator) BRI RHITIE R, IBEWT:

for (item in collection) print(item)

B AR IR —MUEBIR,

for (item: Int in ints) {
/7

}

0 EFTR, For RILUEIRER E R T XA &RED:

— B HRRBEET BEE iterator() , ERREIZEE
— BT RERBEET BRI next() ,HE
— B— 1 RREHET BEE hasNext () E[E Boolean o

X=REEBEFEEMRCH operator o
HEER for BHSEHFAHSEERBHETRSIEF.

MR AR EEI RS BH—TEAEHE— list, RET LUK A6

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

AEXMEXELER 2EERACHEHNASERITR,
HERAI AR EREL withIndex :

34



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

}
B for &%,

While &

while #ldo..while BBEFEHR

while (x > 0) {
X_.

}

do {
val y = retrieveData()
} while (y !'= null) // y 7Eit&hAIL

BRwhile 5%

fBEIFBRBreak#lcontinue

7E{EIF Kotlin 23554189 break # continue 1#1ERT. IR BN BIEE,
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IR [EIF0BkEE

Kotlin B =Mt (hBkie RiA:
— return. RIAMRERGEEHNRHHE E L R HRE],
— break. It REHFEEEHER,
— continue. #& FT—REEHEGEEHNET,

FIEXERANMAI UAFEARARN—E5:

val s = person.name ?: return
XLERIAXAISEERZ Nothing 2557,

Break #1 Continue 155
£ Kotlin FREEFRANEBA LLAHRE (Label) RAFIE, nFRBRNAMATTEER @ 75, %5140: abc@ . fooBar@ MREMMIGE (BRIEE) . BEA—
MRAXINFE, BN REEEHFMRZER,

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

}
7E, BT LURIFZ RS break & continue:

loop@ for (i in 1..100) {
for (j in 1..100) {
if (....) break@loop
}

IRFEIREIEY break BREERINIIF I FiZAn SIS EMTEIFEENMITR. continue HEAFEIEEMNBIFNT—RIER,

R E

Kotlin BREFEE. HEPRHEMMN RREN Flt Kotlin FIREFILUIRIRE RERFIE return RTFHEINTMIMNERECRE, REEN—AEREN
lambda FAT iR E] BIAE—THITX A G HIBY{&:

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

XA return REXMREZCETHREE foo FIREl, GEE, XMIEFHAIRE R ZHFHELNELF LM lambda Rixz,) MEHIITEM
lambda RiAXFIRIE], F {12444 E IAREEH A LARS return,

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

[}

IE, EREM lambda ZARXiRE BEER T EARIIREES B, ZITE51%%% lambda MR HES,
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fun foo() {
ints.forEach {
if (it == 0) return@forEach
print(it)

HE, RINA—TEZR BN lambda ZiA. ERRHREE return BAEMZERRKE HiEO

fun foo() {
ints.forEach(fun(value: Int) {
if (value == 0) return
print(value)
H
HER—EERYIHE, RT3 ST AR RFIAY return, BP

return@a 1

BEAMFE 0a &E 17, MFAR BE—MrERENREX (0a 1) 7
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XHMR

KRN

ES

Kotlin F{EAXEF class FHAE

class Invoice {

3

KEIFHRER. K ERHEXE S, T MERHF) MBAKES SENEBIAM. XELMEFMEANEN; MR—DSELEEE, AIUEBEES.

class Empty

HEER
7E Kotlin B — KRG — N ERER BN — I RS NRIGERMK . T WERBR LN —ES  CIREXR FIENEESH) &,

class Person constructor(firstName: String) {

}
MR EMERBLE EAEERE T RIEEIRFT, ATLUEBX A constructor Xi#F,

class Person(firstName: String) {

}
FHNERBA LT R EAAVRID MR UR IR LUK B init RBFIERFIZAMIAHIR (initializer blocks) H:
class Customer(name: String) {
init {
logger.info("Customer initialized with value ${name}")
}
AR, TMENSHET UERERPER, EN BT XENERRNEERLEPER:

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

}

BX L, FRRMEURMEMERBAIALEN, Kotlin BREIERIEEA:

class Person(val firstName: String, val lastName: String, var age: Int) {
/7

}

SEBRE—F, TMERKPEARNEMRLZ AJEH (var) AR (val)o
MEME R SRR AT WAEIENRT, XA constructor XBFRUTMN, HE XEEIHFECHIE:

class Customer public @Inject constructor(name: String) { ... }
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B, S0 A I BT

ISR EL
AT LUAEBRRTERE constructor** BURMIERL
class Person {
constructor(parent: Person) {

parent.children.add(this)
}

MRXE - ETWEREY, STRWERBFTESIEA TIERY, TUERERREEIHNRERRTEEF. ZREIE— RS —MER K
H this X§FEIF:

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

}

MR IEHREREFAEA (FHR) WIERHK, ESF—MEMRN FHSHRN TSR ERHBITRIER public. MRIMRFHEIRAE F—
PMABMERE, (FRESP—NHEIERAT RN EH ISR

class DontCreateMe private constructor () {

3

R TE UM L MR TSR BHFE NS BBERIME, HIFRSEM — M IIIMNITSINERE, TR ERRIME. XS Kotlin ESFEA
& Jackson & JPA X HEE TS ISR $ 1B BISLHINE,

class Customer(val customerName: String = "")

UERAAYSCH
EQlE— R, BIMGEEBR R —HIRAMmER K-

val invoice = Invoice()

val customer = Customer("Joe Smith")

AE Kotlin #3&%8 new X+,

BIRIREL. ABEMER NEENAERERELTER,

E 551
KAEE

— SR ERFIRIA IR
ERIER

=

— REXMAERE

— smp=s

Y%
7£ Kotlin REFEEEBE— N HEREMEE Any , XX FEEEARERRRZIIABE:

class Example // M Any BRzl4t

Any 72 java.lang.Object ;EHR, BT equals() . hashCode() # toString() INEBEEMRIMKR. ELATIEEIMJava LI EHERS
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ERA— BB, BIHEXRBERBEINES Z/E:
open class Base(p: Int)

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

MRZEE - TERE, HEXBAI GFESR) B (BEREN) TERBSHMAE K.

MREKGHEERE, MASMRIDER G EMA super XKBFHUEERE, FRRALHZ —MERBBEIRX—R. EE, AXMERT, KR
BORAE R T LU B B MR E B9S2k

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

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

# F® open #77E5 Java i final MR, EAVFE M XD HME BIANER T, 7£ Kotlin RAAERIZEERRZ final, S¥RZTF Effective Java$HHy 5§
17 & BaRBEmigit, HRESORRE, EARSIESR,

BN ZAREE, Kotlin IREUEN. 5 Java TR, Kotlin EEE X FFRIBRAIK R ENMRZ A NBZEHIMER

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

}

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

}
Derived.v() ER¥ LN L overridetniE. SIREE , wmiFsHGSRE. MRKLEEERE open 3 Base.nv() , WFEPRAFEXERZER I
£, RILH0AI0 override. 7£— final &7 G&E F open #7E8928) , FR B R E LM,
#5IE8H override M RAZ S B, Ut EiH, EAIMEFRPEZ MRMERIEBRES, FH final XBF:

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

}

ExREM
BEBE5FEBEEEMN, EBEPRPARERELRNERFPANEELIL override Fk, HEENUMEBREHXE, S FHENEMSRT LS
BEALRNELERERSR getter 5FIENEMES.

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

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

}

fREFAILUA— var BEBEZ— val B, BRZUFT.XEAFHN, BR—1 val BIEEBRLERAT —1 getter 757%, MIGHERN var R
REFEPFINEBE— setter Hiko

EER, RAI IE SR EPER override XBFIEABMEABPH—E5.
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http://www.oracle.com/technetwork/java/effectivejava-136174.html

interface Foo {
val count: Int

}
class Barl(override val count: Int) : Foo

class Bar2 : Foo {
override var count: Int = 0

}

E=An

7£ Kotlin A, SEEI4k A TRFMUAE INR— M EMENEIEBEBFERRRANZ NI, EXRBEXMNRRHREEE ORI (LiFRSER
HEAZ—) . T RTAFAMENBRB GRS, BI1ERABRIESPBEERZIRER super, il super<Base> :

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

}

interface B {
fun f() { print("B") } // EOMGBRIATIZ“open”Hy
fun b() { print("b") }
}
class C() : A(), B {
// REBEREBEE T():
override fun f() {

super<A>.f() // HE A.f()
super<B>.f() // AR B.f()

FE4% A # B 3&FE, HE a() M b() WRRERN ¢ RUET S RBN—1LI B2 () B ¢ HETHENLI, FIURIBRAE c
BE f() FERHEENESHEIREMRE X

bbb
SR RIS R R AU abstract, MRRREALTTUFARN. BEIENE, RIHFBEA open fit— MHSKRERH—F
HRA ST

HTATUA— MRS EE— MR B SR

open class Base {
open fun f() {}

}

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

3

HEWR

5 Java F C# R\, 7E Kotlin PEGHERHE S EERSKERT, CRNFEHMER BRI

MRFRES— A ULEA— M ENEFIRIAAEREHREAER Rk (B, T 7535, RAILBEERZER X R EHE PH—5.
BRI, IRFEIREIEABFRT —NMEEN SR, (FRRETUERKTE Java/C# PIEARSHEAERNEERERRENER, RERXR (FAREN.
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BT

EREMN
KotlinBZKaI LG B . BRI MAXEFvar EEARRIER, SNERREXEFval,

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

EfA— R, RERARMS| ATHR, K Java PHIFE:

fun copyAddress(address: Address): Address {
val result = Address() // Kotlin HIE&HE"“new”x¥EF
result.name = address.name // I5EMH)2E
result.street = address.street
/7
return result

Getters #0 Setters
FER— 1 EMHTRIE LR

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

HN4488 (initializer) . getter 1 setter FREER . B4R BNR AT LI MANIAEE (B ME getter IREE, tNTFXXFR) il R, tha LIS #E,
filgn:

var allByDefault: Int? // iR FEERAKLES, FREEIN getter M setter
var initialized = 1 // & Int.ZIA getter # setter

— PN REBMMNIEEN— NI ENEENEEERAENTRE: 1. JREMMNA val FHBRAE var 2. RIZBETR A setter

val simple: Int? // & Int.ZIA getter WATEMDEREPHIANL
val inferredType = 1 // & Int XA getter

HITATLURT BEXBAREES, FEGE BRI, MFERIEFERE. XEF—1TEEX getter K F:

val isEmpty: Boolean
get() = this.size == 0

— 1 BEEXH setter K F:

var stringRepresentation: String
get() = this.toString()
set(value) {
setDataFromString(value) // fEFFATEHIRESEMEE
}

FRERIRMG], setter BHHBIRE value , BRMRIFERIFE LHEEFE— P FRIKEF,

B Kotlin 1.1 2, MNRFTLAM getter HEBTH SR, MA AHIKE !

val isEmpty get() = this.size == @ // EHZZE Boolean
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MRIFRERE—MARBH A LR E WM, ERTREREERANSEIR, fRAILARE XA R EE A E CH SE:

var setterVisibility: String = "abc"
private set // It setter 2RABENHEEIRINTIH

var setterwWithAnnotation: Any? = null
@Inject set // B Inject *fElt setter

BERFER
Kotlin R EER F L, AT, YEA HE X 5iR SR, BIE—MREFE (backing field) R 2 XM, ALt Kotlin 12 — " BHRBREFE, €&
SEA field FRIBFFIFIE,

var counter = 0 // WWHIBESREBRZEANIBEFE
set(value) {
if (value >= 0)
field = value

field MMRRFREEAERMERIHIANZEN,
MEBUZEL—NMANSRERRIALI, HEBEXHARED field 5IAREFER, F2MZBEHER—TBEFTE.
s, TEMERT, MEEREFE:

val isEmpty: Boolean
get() = this.size == 0

BREREE
MRFNBERFIHERXE RANBEFR HR, BASAUER BEEHE (backing property):

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

get() {
if (_table == null) {
_table = HashMap() // EAEZIHEHEEL
}

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

MNEFEE, XERS Java HEA . RSB ERIA getter F setter IFAFAE BTN, FRUARSSINREUARFH.

WEHEE
EXNENEMEIUER const BIRFIRIEH FEHEE, FLBUERTEREUTENRK:
— (I FREHER object HW—P KA
— F string SREXE ERL
— REBEEX getter
XLEMRT R IR
const val SUBSYSTEM_DEPRECATED: String = "This subsystem is deprecated"

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

fetEaEM

—hRth, BIEARRAANIFE BB MTEIER IR AIIE . 2AT, XEERTE FIiN: BT LUBE KRB NRIAN, HEERTNIXM setup FEFH)
¥atk. XMERT, (R EEMERBARM— N IE= AR, BIRMHABERFDS| AR TR RTINS,

AREXMIER, (RAILAA lateinit EIHRHRICIZEM:
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public class MyTest {
lateinit var subject: TestSubject

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

@Test fun test() {
subject.method() // E#f#5|H

}

ZEMFFREERTERGH (FRETWEREF) BFERY var B, HFEX HZBIHSHEBEEX getter F setter i, BB ARIFZLE, HAR
BB [RA4EE,

EREEIAR— lateinit BESHME—MIERE, 2SS EHBIMRZEYE RIFRREEENHBUNESE,
BEREM
BRESEE

ZHEM

EERN—XEBEMEERMMERFERPIRI (URFTEHEN) . 5—HE, EABEEX getter #l setter JUKMEMNEMITH. NTFHEZIE,
BEMATEE —LERAMEN — O F IHIHE. B R EMBRGHREN G RSIEE. AR B S EE.

XEE T AT LB R E4/E ERNE.
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#0
Kotlin B2 05 Java 8 %W, BB SR G ENER, hEE Ll. SHKEFENRE, BOTERFRS. EFUE BIEELABRNHRIEEAEIE
%Eg;im(}

EAXET interface XEXIEO

interface MyInterface {

fun bar()
fun foo() {
// FLER A
}
}
KIEO

— P EHENRAUER—IHZMED.

class Child : MyInterface {
override fun bar() {
// FEEK
}

gEOPREN

fREILATERR O P E B . TER AP AN RN B ARMKR N, EARM HiRSHEMR EEOTFBRNEETEEREF K (backing field) , BittiEO
HRABRRYIAIRIEE RRESIAES .

interface MyInterface {
val prop: Int // #HRH

val propertywithImplementation: String

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

}
}

class Child : MyInterface {
override val prop: Int = 29

}

fRRBE MR
KIS MEON, ATRERIBEIRE— 75 A4 A S 1> SCHL A9, 540
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interface A {
fun foo() { print("A") }
fun bar()

}

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

class C : A {
override fun bar() { print("bar") }

}

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

}

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

}

EBIeh, 0O AR BERENX T 7% foo() ¥ bar(). MEELIT foo(), (BRRE BFRILT bar() (bar() £ AFRERICHMER, E&EHEEKEEIA
HHR) ER CR—IFEIMT ANRME, FRAKABRETS bar() H RIMXMER A .

SAT, SIRHEKNTM AR BIRE D, HANHELI HNIM S MEOBRRNFRE %, H1588 D RIZMAEIEN ] X—HN BEER Fa &S A% (bar()) B9
FEWERTFHRERS LI (foo() B975 .
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A TR F

E RO DERE. 55 BEFENM setter BTG _AIRMMEEIHR _. (getter RRS5BMBEEHERMAIIMY,) 7£ Kotlin FEXINa] RIS
IHfF: private . protected. internal #1 public . S1REE ERIEEEIHFTHIE, BIATRMER public,

TERRIER BRI R ERER.

125
F. BRI X S AEO R E TS A, B EEEaN:

// & example.kt
package foo

fun baz() {3

class Bar {}
— MBIRFISE TR WAEIEIERT, BRIAA public , XEGRERIIAERR ERELEI N ;
— WIRIRAEBAA private ,ERREFRACHXHGNAIR,;
— WMRMRFEPAA internal , EREHRIERRFERETR;

— protected MEBFMERMA,

fign:

// X% :example.kt
package foo

private fun foo() {3} // £ example.kt AN

public var bar: Int = 5 // ZEEKLAF T
private set // setter R7E example.kt ATIH

internal val baz = 6 // HERERAT I

EfEO

X FHENERERRRIAL S :

private BEREXNMEAR (QEEHFAERRE) TR,

protected — 1 private —#f + EFEHPA N,

— internal — BEMEIEEAN FEHANERAETFIHBMAILE internal mMER;
— public — BEMEFIXFHNEABTFHIMAIRE public M5,

JFE ST FJavaR P Kotlin RoMEBEEREEISIRIAEBSEMY private B R,
WMRIREE— protected REAHBEEERNIEETHA WM, ZMEERE protected AR M,

=+
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open class Outer {
private val a = 1
protected open val b = 2
internal val ¢ = 3
val d = 4 // BRI\ public

protected class Nested {
public val e: Int =5

}
}

class Subclass : Outer() {
// a RAhL
// b.c.d B[R
// Nested # e AN

override val b =5 // “b”J3 protected
}
class Unrelated(o: Outer) {

// o.a.0.b AAIR

// o.c M o.d B0 (HEIER)
// Outer.Nested A0, Nested::e tBARAIR

MEER
BEE— T ENNEERBH R R, FAUTEE CEREFERM— 22X constructor XEF):

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

XENERBEILEN RAERT, FRIEERLME public , XKML FFRARAMB TR (BI — internal ZEAIMIER R 5E 48
EHERA R I).

B RPMETRER I WIHE T
RIR
AIRMEEIRFT internal EMREIZMRRERRRRAR . ERMAMG, — MEURBHRIFE—EN—F Kotlin XF:

— — IntelliJ IDEA 1&3R;
— —4> Maven 5 Gradle B ;
— — <kotlinc> Ant ESHITFRRIFN—EX 4,
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iR
Kotlin [&] C# #1 Gosu A, GBI B— M ERMTISEM T R AR Z LT EAGENEXFHNEMERIZITER, ZEZUHM_E_ASEHAERATE.
Kotlin 2#5_¥ R _ M 7 BB
iR
BER—IM B, BNFER— FNELE Ry BREESRENMtRIEIZ. TEABHA MutableList<Int> FFI—> swap ER#K:
fun MutableList<Int>.swap(indexl1l: Int, index2: Int) {
val tmp = this[index1] // “this”3I[iZ%5|3E

this[index1] = this[index2]
this[index2] tmp

XA this XBFEY BRBAEMEHZREN R (B ROTRIFFSHINR) I, RITHER MutableList<Int> EMZEKET:

val 1 = mutableListOf(1, 2, 3)
1.swap(0, 2) // “swap()”AZPE“this”BE“1"HE

B, XA REIMER MutableList<T> EEA, HITAILUZHRE:

fun <T> MutablelList<T>.swap(indexl1l: Int, index2: Int) {
val tmp = this[index1] // “this”3TNiZ515%
this[index1] = this[index2]
this[index2] tmp

AT ERBERBERERNPERZE, RNETREZAERZESH. SRZERH,

iR RSN

TR REEEMERMIIFRYT BHE BEEX—M &, (FHEEE— T EPEARRES, VA NET ZEENEEARRARNERAX MR
%&O

HITERFENRT BRBZHES KN, MR 2RIE R E RENERS E. XERERBANYT RRHZHRBERMENRARMEERREN,
FERBAFRERNEITIRELRREN. FI0:

open class C

class D: C()

fun C.foo() = "c"
fun D.foo() = "d"
fun printFoo(c: C) {

println(c.foo())
3

printFoo(D())

EAMFIFSIEE ", RRERNT RRBEIIURT S8 c MEPERE, ZEBE ¢ %

MR—NEEXE—RRARKIN—M BRI, X RS EEARNENE LR EBRNEF H B MERATNSK, IMERS2NERFHH,
filgn:

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

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

WMRHNEA ¢ £B c B c.foo() , ERELE “member”, fiF 2 “extension”,
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AT REKEHEFZFEFRAERM R R KWL AL

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

}

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

VA c().foo(1) it "extension"s

AIERNE

ARAUAT SRR E R E XY R XENT RANENREE LER, BMERER null, FERTLER KGR this == null , XEEiLIR 7
2EEN null KBHRIEF Kotlin FEtoString() : A& 1Y B R EHINET,

fun Any?.toString(): String {
if (this == null) return "null"
// ZBRNZIE, “this” = Bap#iRHAF= KA, FRLATFER toString()
// fBA Any EWRERE
return toString()

REM
FNER S, Kotlin ZHH BEE:

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

AR BTV EEEEMIIERRBEANED, AT BEMERR EETERTHN. XMEATAY BREETEES AR 1N TAREHERNR
1B getters/setters EXo

fign:

val Foo.bar = 1 // iR EBEMETREE AL

HENREYT B
MR—MEEXE—MEERR , (TN ERREX I RESHMES:

class MyClass {
companion object { } // ¥&##7 "Companion"
}

fun MyClass.Companion.foo() {
/7

}

MEHENRNAEMEER S, ITAARENRERFEFRML]

MyClass.foo()

i REYERI
AEHERBRBENENEEXY R, DERTEEER:

package foo.bar

fun Baz.goo() { ... }

EfAMEXBZIMN—M R, BRNEETRAFRAE:
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package com.example.usage

import foo.bar.goo // L&AF "goo" SNFETE
// BE

import foo.bar.* // M "foo.bar" SA—1]]

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

BZEESIEA

T REAAKG

E— KRR LA S — N EERY R AXFRT RAR, 551 ER#FKE — APHNSKEERAUEESE

BIFR I HLEWE, T R HRBFRTERR R E RGN 7 REKE

class D {
fun bar() { ... }
}
class C {
fun baz() { ... }
fun D.foo() {
bar() // @A D.bar
baz() // A C.baz
}
fun caller(d: D) {
d.foo() // ARV RERE
}
}

PR FF Al 4 PR AR BAFRTE AR AYSE

WF R REWENT BIZRENRER FHROER, 7 RERE 5. B3I A5 RIBKENMRIRR UER [REN this i&#.

class C {
fun D.foo() {
toString() // V@ D.toString()
this@c.toString() // JAMA C.toString()

AR R BAILAERR open HEFEPER XBHREXLRBES L WFHRERELEZEMN, BT RIEKE LB ZHEN,
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open class D {

}

class D1 : D() {
}

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() // BABRYT BEK
}
3

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

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

}
}
C().caller(b()) // %HHH "D.foo in C"
C1().caller(D()) // % "D.foo in C1" — DKIBFWNEEINENR
c().caller(D1()) // % "D.foo in C" — ¥ RIENERSRIN
L)

7EJavad, A PIELRH R 9 “*Utils”: FileUtils . StringUtils Z%,E8M java.util.Collections LEFE—MER A EFXLE Utils-
EMFRIRIIE S R HBE RXE:

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

XX BRS TR, BT B HSSNATIXHEMR:

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

XETRF—=, BERNHGE M IDEBAN B2 IEEPSEIREBI NRAEXHMBIF T :

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

BREMNFFEE List XAKMXEMERIEENSZE, WIEZXEHET BIFSHEEA.
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5 §TE

BINEE B L ARFHIENSE AR LR, —LEARERKRIEERM BUENNM S TR £ Kotlin A, XU 4226 HA5i2H data :
data class User(val name: String, val age: Int)

HmEFRAHMEMERBRPERNRERESHIUTRR:

— equals() / hashCode() ¥,

— toString() AR "User(name=John, age=42)",

— componentN () H# RAEBEIRFEEFFRERER,

— copy() EHMRTFX).

MR XL FHPNEA—NERGPERXE X FA A EELE, WFSERZRR.
ATHREMMABH—BENEEXITH, BIBLBRTERUATERK:

— IMERHRFEELE—IBE;

— FMERBHIFRESHRFEEIMCH val 5 var ;
— BIRRTRERHR. FF . EHH BRI

— (£1.12Z50) BB Regse Iz,

B L1, SRRy BHEME (RHESREHE).
£ VM B, R E AR EES T -SSR, VAAEHNEE L TIEERIAE, BRIDERH)

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

=L

HREZERT, BINBSEEH—IMHRETEHN—LEY, EEKBHRIFAE. copy() REMBALTEMR T EXH User 2, HEMSRMWT
HEiXHE:

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

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

R AR AR
PEIEAERMBY Component % FEEN1RI{EfE L =R ER :

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

FRAERESE
TRERERMT Pair 1 Triple [REERZSER THBMIBRZEFNIRITER, EACITESNEERMERXHNIMERBEAARMLE,
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e DEN
BHRARKTZRAOVEBRLN  H—MENERETH K8 MAREEAE MR EREMEN L, TRREENY B RN EES b2
ZRE, BT HERTERFE NI, MBHE W—PFEITUFTESRENS LM,

ERA—TERE, FEEXBIERN sealed BT RABHEMAL HFL, ERMEFEBUAESTHEESHERXHEHER, (£
Kotlin 1.1 Z &, IZRMEMN™ : FLLARER BT LERNNE) 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(expr: Expr): Double = when (expr) {
is Const -> expr.number
is Sum -> eval(expr.el) + eval(expr.e2)
NotANumber -> Double.NaN

(EXXTBIERT Kotlin 1.1 BY— M EISMYHTHEE  SIERY R EEBH LT RN E MR aEE. )
IR, T BEHA T (AEMEE) ATUREEMLE, MLHE B— X,
EABEH RN XBIFREFTER when TR0 BBHME, MNREER BWILEABETABEER, MAREANZBTBFM—1 else FAT,
fun eval(expr: Expr): Double = when(expr) {
is Expr.Const -> expr.number
is Expr.Sum -> eval(expr.el) + eval(expr.e2)

Expr .NotANumber -> Double.NaN
// FBFEE “else’ Fa,AARINECEEZTHRENER
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it
5 Java %1l Kotlin Rt AT AL SH:

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

}
—RRRIA, BRIRXAF AR, BNFTERMHLB S

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

{BRINRLRSHET LT R, FIMNMEERBHISHRHE NEIRRE, AT EIRERSH

val box = Box(1) // 1 BBHZEE Int, FFURFZSRAERITHMNZE Box<Int>,

C3ES

Java XRRFHRBFHNIND 2 —BBEFTFLE (B Java Generics FAQ) , il Kotlin &5, R, EBEM M EMAIZREG: AIAL R T (declaration-
site variance) 538E ¥ (type projections) .

B, L RINBE R A Java BEARLEMIEERBEIRT . 7E Effective Java MR T %M — 55285 : FIE B IRFIBITTHIEH AP BIR E 1. B, Java
FEZRIRRBITR, XEGE List<String> HFR List<Object> BIFEEL, AHAXEE? IR List REFYTM, ©7& Lk Java BIEkAIFE
WE, FANMTHBRESRZRAGESBETHNEE:

// Java

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

List<Object> objs = strs; // !!BIRRIGHRBMNERMEXE, Java BIEXHF!
objs.add(1); // XEBIHE—NEHBRANA—IFRHBEIIR

String s = strs.get(0); // !!! ClassCastException: RGN F RIS
Ek, Java BIEXEHNEBURIEETHNR S EXERF LM HI0, /& Collection EOPH addAll() A ZAENERRMIZEM
2285 b, HiTSXEF:
// Java
interface Collection<E> ... {
void addAll(Collection<E> items);
}

BhtfE, ZTBTEZHMEIUTHEANERE (XBTE2ZS):

// Java
void copyAll(Collection<Object> to, Collection<String> from) {
to.addAll(from); // !!'WFXMEEERHN addAll EREEHRIE:
// Collection<String> 2 Collection<Object> HJFE!

(7% Java ¥, AR B T XA, B WEffective Java, B25%: FYRM L FELH)

XA A addAll() HIEFRFZRBUTXE:

// Java
interface Collection<E> .... {

void addAll(Collection<? extends E> items);
}

EERFTEYEH 2 extends E REMLAEER E ) —LFLERNES, MAR E 5. XEKERITATURSMMEF ZEEGPNTREE
BIFRMSM) AN E , BFREBN, BABRNRMEF AHRFTEAMNRAMN E WFRE, RER, ZRHIATLGE Collection<String> ®iw
71 Collection<? extends Object> MIFHE, S22, 7 extends fRE (L) FIBE TR R ERE B ZHEM (covariant) .
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http://www.angelikalanger.com/GenericsFAQ/JavaGenericsFAQ.html
http://www.oracle.com/technetwork/java/effectivejava-136174.html
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ERAMTAX N RIGRES TR XY E R MR REMESHIREINE, BAERA String MES, HEMEFIRE object i . RIFE,
MRAGEREST HA BB, st UA Object EAHMAEAMN String :7£ Java FF List<? super String> 2 List<Object> H—
B,

EE# %M (contravariance) , HEMTF List <? super String> {REEEEAMRIES String (ERSKNA % (B9, (R LA
add(String) =& set(int, String)), LA MBABRIGEE List<T> HH T,FBEINHIE— String ME—1 Object,

Joshua Bloch FREBLE(R R BEMAIRENEIXS R EF=E , HFERL R REEB NN RIHRE MBI ‘N 7 RFLEAN, TR L E X EHZ 0
ABHEEFEIER , FHRN T LIRS

PECS 1t& £/~ -Extens, ;H#Z&-Super (Producer-Extends, Consumer-Super)

AEMEMRERA—NEFEWR, W List<? extends Foo> ,EZWNRERRWIEA add() 3 set() /AXHFEHRE ZNREFATEN:F)
W, B AMBLIRAR clear () MFIRABERFAIEBTIE, BA clear() RELHREMSEEEFT GEHMERNBT) RIINE—NEEERBR
2 AAEERLES—EE,

{150k

RigE—MZRIZED Source<T> , ZIEAPRFEREML T (FASBNAE, RERAERE T XEIE:
// Java
interface Source<T> {

T nextT();
}

B4, TE Source <Object> FEMBERTEE Source <String> ERHIMSIARKAREMN
— =, FEMAZIEXEHRE:

BEHAE- A LERER Java HFAIER

// Java

void demo(Source<String> strs) {
Source<Object> objects = strs; // !!!7f Java R
//

AT BERXR—=, BiITUAEBENRIYEE S Source<? extends Object>, XRELE XM, EAENAI UG U —HEEZNR LARREHERL
5%, A E S R HEEHGEHRNE. BRIFEHTHIE,

7£ Kotlin B, §— 75 A AR IF SRR MER X AEASRE AT LUTE Source MNEBISH T REREMM Source<T> FiEAEE (£
=), HMFRIE . Sk, AR out 1E5HTF:

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

fun demo(strs: Source<String>) {

val objects: Source<Any> = strs // XMEREL,ERN T 2—1 out-24
/]

—RRRENR: H—1 3 ¢ FBBE T WEEN out BY, EMREELIMTE ¢ WAARMNEIE-(IE, BERE C<Base> ALURLMER
C<Derived> BB,

=S, tiliiE c BESH T LRHEN, HER 7 2—MHENHLBESH, RAAA ¢ B T NEFE, MFZE T AHEE,
out(EIFFIF AR, H BT EERE SHAALEM, FIUEKITHERRRE, X5 Java FEAARERR, LXBRBEFEFLEDE,
FIMRT out, Kotlin X478 7 — P EUIERE lin, EFEF— M XESHET | RATLIBE R A I UL R EF F T XM —MRFHGIFZE Comparable :
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abstract class Comparable<in T> {
abstract fun compareTo(other: T): Int

}

fun demo(x: Comparable<Number>) {
x.compareTo(1.0) // 1.0 ¥EXZE Double, ERE Number HJFHKZEY
// B, BATAILORE x W452895 Comparable <Double> HYEE
val y: Comparable<Double> = x // OK!

FA4E1E in 7l out WA BMERN (RAENBERE C# PRINMERRKHET), Bt LERINBIEFFAZREESEN, HATUEENSTHESH
Bx:

#1£1% (The Existential) ¥ : H&E in, £7=& out! :-)
KRG

SEFAbRYTE : JRUG T
BEBSH T HFPAR out FEFHE, HERBRERAL FRERIRRT, BRBELELIR EREERGARIBE T ! —MREFHFIFRZ Array:
class Array<T>(val size: Int) {

fun get(index: Int): T { ///* ... */ 3}
fun set(index: Int, value: T) { ///* ... */ }

BRE T LEEFRER TN L RERTE TN XEM T —ERRIEN ZETREK:

fun copy(from: Array<Any>, to: Array<Any>) {
assert(from.size == to.size)
for (i in from.indices)
to[i] = from[1i]

XK R E M— M A EFIE S — M RN Z R E LR AT

val ints: Array<Int> = arrayOf(1, 2, 3)
val any = Array<Any>(3)
copy(ints, any) // $R:Hi2 (Array<Any>, Array<Any>)

XEHBEIEHPERMEIE: Array <T> £ T LEFRBTM,Ft Array <Int> # Array <Any> #i7E S— I HFEE AL BRES,
E A copy AIBEMUIFE, that R, FIINTE T aERIRE — String B from , HFEMBRRAILMFLERE— Int H%4E, —REEESHE—
ClassCastException B,

B2, HTE—ERRNZ copy() FRMEMFEHITBEILEEEE from , HTATLL:

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

}

XEBERENEBERAERIBE FKITH From RUXEB— A, ME—NZREIN (RRN) #4E  RNITLUARREIXE HXRSE T WAE, M
L, XBEKRERNIREEEA get() XMERINNEMRETNAE, HERWFE T Java B9 Array<? extends Object> . {BfEREERELNAN

fRETLAGER in R — A

fun fill(dest: Array<in String>, value: String) {
/7 ...

}

Array<in String> X[ TF Java By Array<? super String>, R, RETLUF#E—F CharSequence #EAK— Object #X4HL4A
fill() K%K
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https://zh.wikipedia.org/wiki/%E5%AD%98%E5%9C%A8%E4%B8%BB%E4%B9%89

B

BRI, (TR SR —FHA, BRARZURENARERT, RENRSHFREE N THRBNXMIEY, W NABNE AATOILER
BRI R,

Kotlin ittt 4t T FRIBMEIRSIEE:

— ¥F Foo <out T>,HA T B—1MEBLRA Tupper BIHERXEBH, Foo <*> FMTF Foo <out TUpper> ., XEBREZ T K6, {RA]
UReMM Foo <*> 3EEF Tupper BIE,

— ¥F Foo <in T>,Hf T 2—PMETEEEH, Foo <*> HEMTF Foo <in Nothing>, XEMEY T KM, EFEFHATUURESNSE
RXEA Foo <*>,

— 3F Foo <T>,HF T 2—1MEBLR Tupper MARBTREIBH, Foo<*> WFEEENEFNTF Foo<out TUpper> M FEERNFMNT
Foo<in Nothing>,

MRZHARBAFSNRESY, WE N KB SHERRT LSRG, FI0, RKEBIKAERA interface Function <in T, out U>,IRATRILIAR
KUTERR:

— Function<*, String> &7~ Function<in Nothing, String>;
— Function<Int, *> /R Function<Int, out Any?>;

— Function<*, *> &R Function<in Nothing, out Any?>,
AE ERFAEEHK Java HRIGER, BRRS,

2RI

TR U LB S R BT U XS R ERERRB R Z a0

fun <T> singletonList(item: T): List<T> {
/7

}

fun <T> T.basicToString() : String { // ¥ EBRiX
//

}

BFRZRERN, TRARRKE ZERIEERES AN
val 1 = singletonList<Int>(1)
2B R
BEMSE RS E X RS MM FRE R e R B ME AT LI ZRILYRIRF,

5
RENNARERES Java B extends XEFIIRA LR :

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

ESZEHEENEEZER:2H Comparable<T> WFHEBIATIUAEN T, 0

sort(listof(1, 2, 3)) // OK.Int 2 Comparable<Int> RJFHY

sort(listOf(HashMap<Int, String>())) // #&iR:HashMap<Int, String> A& Comparable<HashMap<Int, String>> BJF
<Al

BN ER QNRGEFR) B Any? ARESHFREEE—T LR MRFA—XBSUFTES N LR, HIIFE—2MHE where-F4:
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fun <T> cloneWhenGreater(list: List<T>, threshold: T): List<T>
where T : Comparable,
T : Cloneable {
return list.filter { it > threshold }.map { it.clone() }
}
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BRER
ST U A2

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

b
}

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

SEIES
EAILIRIZH inner LUERENSIFIRIIMBEAIRL 5 ABBESHE — I X IMBEAII KA :
class Outer {
private val bar: Int = 1
inner class Inner {
fun foo() = bar

}
}

val demo = Outer().Inner().foo() // == 1
SRIEEN this FALIUAT BERIEDE this BB X AEE.

RIS
RN S FRIA R AR E R R

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

}

override fun mouseEntered(e: MouseEvent) {
//

3
i)

MRNR BRI Java 120 (BIAB R MEKR A EMN Java 120) HIEF, R UERFEOXEFZN lambdaRizN IR E:

val listener = ActionListener { println("clicked") }
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EES
MR BB ANRERRARN R LMK

enum class Direction {
NORTH, SOUTH, WEST, EAST

}

BMEEERE— IR MEEERAESH

£
o

a1
EAS— M EERE N LH, BT LR A 2.

enum class Color(val rgb: Int) {

RED(OXFF0000),
GREEN (0X00FF00),
BLUE (0X0000FF )
}
EZES

KWEREHAILUSRECNERK

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

1
TALKING {

override fun signal() = WAITING
}

abstract fun signal(): ProtocolState

KBRS 5 A R B R B HHI 5 5. AR, R MBS TE MM M5, BERS SIEHREXFHINEEEE XS RA, K £ Java F—i¥%,

ERANEREE
FATE Java —H, Kotlin PRI R WA SMITEARITTIH EXHKEREEUSET B IRIESE 8. XLEHEN ERINT (RIMELNRITZE

EnumClass ) :

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

WMRIEEMNBRESLPE X EREEEYRMTA, valueof () AEEHH I1legalArgumentException B,

B Kotlin 1.1, AJLUfERA enumvalues<T>() M enumvalueOf<T>() EEHLUZRIMARIFRIKBLEINES :

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

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

}

printAllvalues<RGB>() // %t RED, GREEN, BLUE

B MEEEMAREREEFRPRINE I MM ENEME:

val name: String
val ordinal: Int
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WEEEAEKIMT Comparable #0, HABAIRF R TEMESEHE XHIRF .
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https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-comparable/index.html

WRFENHIS R AEEA

HEHE, HITFENE—IWNEN LB T BRAEHRNNR, TR AZ ERXERMBF . Java B ES AP MBXES, Kotlin A& &R
TR X7 5 E BB XA RS RIRE T o

WRRIAT
BRI MUREE (SR XENERLNWR, BITSRXAE:

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

3

override fun mouseEntered(e: MouseEvent) {
//

3
)

INREBREEH —MER LS, Wb 2IE L SR RS HAE T, ZTEREALRRTE S EHINES 2RNFIRIERE:

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

interface B {....}

val ab: A = object : A(1), B {
override val y = 15

}
AR, MRENRFE “—IWERAE", AT ERHERE, PAKNTUE RS

fun foo() {
val adHoc = object {
var x: Int =0
var y: Int = 0
}

print(adHoc.x + adHoc.y)

FER, ERNKUUAERERMNAEEARTARNER MRMAERAERNRIEA AT REN REXREHEREATEMRNLE, BAZRHY
BIENLGEE SRERWNRERNELRY, IRIFEEEREMEXE, MR Any JAEZWR RRMHIR I LA,

class C {
// FhBEREL, Fr A ELR IR B E A X RIER
private fun foo() = object {
val x: String = "x"

}

// RBERE, FRAELREIREZE Any
fun publicFoo() = object {

val x: String = "x"
}
fun bar() {

val x1 = foo().x // %Rl

val x2 = publicFoo().x // f5iR:KBEMEITAISIA X"
}

% Java ERRER—#, WRRAXPHRBEALIARRE S CNIERENEE, (5 Java FRNE, XFMNRT final TL.)
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fun countClicks(window: JComponent) {
var clickCount = 0
var enterCount = 0

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

clickCount++
}
override fun mouseEntered(e: MouseEvent) {
enterCount++
}
i)
//
}
WREA

BEHIEHR—HIEE A ARE, M Kotlin (4 Scala 2/5) R HIERAEERES:

object DataProviderManager {

fun registerDataProvider(provider: DataProvider) {
//

}

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

XA IR EH FEAEERTE object RBFRIB— MR MELEFPA—F, NRFARZ— I RER, FeEAEREEONEL,
B3| BAERNER, BITERERERMEIA:

DataProviderManager.registerDataProvider(....)

R UFERR:

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

}

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

}

AR HREPRREERBERE BEEREEREAE) , ERENTUREDH IR AR IR LR,

FEXS
HEREHITREBAA LA companion XEBFARIC:

class MyClass {
companion object Factory {
fun create(): MyClass = MyClass()
}
ZiFENRIE A TEE AERLEREARERRIBR:

val instance = MyClass.create()
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http://en.wikipedia.org/wiki/Singleton_pattern

FILAHBE A EN R B R, EXMERA THERRM companion :

class MyClass {
companion object {

}
}

val x = MyClass.Companion

FER, BEHENKRIRAFERGEMESNESHR, BT MAREEXNRNLFIKER, fH, FlanE R LUSEIEO:

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

}

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

}

YR, 7 JVM F5, REA @Ivmstatic ER, MRETLISHERNRHRBEERNEER 88575 5NFR. BEAERIES Mlava BREE—T

HEFAXHMNRERAZ EIELES
WRFAXMNRBRZBE— N EENBEXER:

— WRFAXZEE 1893075 ILAPIT (ReADIA1E) Y
— MREARES—RRIHRE SRR AT A LA
— FEXNREAERTEERBIEARINE B8R B, 5 Java BHSHIIA (L3005 AR ILED
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=

KEH
ZHEXAEEIEAR RIS AN —MRIFNERSI, M Kotlin TUBHFRAFPRESIFE, % Derived AIMMAE—MED Base , HIFHMEH
BN EERA—MEENR:

interface Base {
fun print()
}

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

}

class Derived(b: Base) : Base by b

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

Derived KIEBSBIFIRFE by-FAKRT b ¥ETE Derived HANEFE, HEFFRIGEMFELRL b WFE Base M5,
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https://zh.wikipedia.org/wiki/%E5%A7%94%E6%89%98%E6%A8%A1%E5%BC%8F

=R
F-LEEINEURE, SARNTUESXFTENREFHIMEN], BRMNREBAARBHITTRIALR—RHBN—TESEH. fINEE

— HEREM (lazy properties) : EEREEXRIFRITE,
— AIMEE M (observable properties) : KIF UL EIH XILE T ERIE,
— EZ N EREFE— S (map) B, TARENFERIMNFEP,

7T EEXLE (R EM) B, Kotlin 21 SHES:
class Example {

var p: String by Delegate()
}

BER: val/var <BYR>: <HB> by <RIANX>.7E by BENRERZZ F4, AABEMMNE get() (7 set() ) RWERATH
getValue() # setvalue() FHiZ. BENEERSEINERNED, EREZRME— getvalue() EE (M setvalue() —3+F var B
%) . fign:

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

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

}
LUINIMEIERI— Delegate IEffIAY p i5EEXEY, &AM Delegate HHY getvalue() KEL, FAILEE—1ESHREIEH p XK FEZNSHE
EZTX p BEHHER (FINRET LB ERNEF). Fi0:

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

MR
Example@33a17727, thank you for delegating ‘p’ to me!

Ehtth, HHAN4E p WA, FIAA setvalue() R FANMSHMER, EENMSHRRFEERETFHE:
e.p = "NEW"

HHER:

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

ZEREMRIERMEA UTE T30 E
EER, B Kotlin 1.1 BIRATITER SR H AISRFER—PERREM, A ER—ERBENM R REUTE T SUREIETS,

EER
Kotlin fREE NI B RNERRSET I Ak

HEREHE Lazy

lazy() R##ES—1 lambda #RE—1 Lazy <T> FLFIBIEEK, REIRIEFIRTLUMEAKIERBHENER: $—RIAA get() SRITEERSA
lazy() B lamda REXHIERER, BLIAA get () RBREIZRIER,
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val lazyvValue: String by lazy {
println("computed!")
"Hello"

3

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

XM

computed!
Hello
Hello

ZUAER T, 3T lazy BERREZRPBIM (synchronized) :iZERE—MEEDIHHE, FH HFE &2 REIHERNE IRMACEENED PR
BHEN, X SMEIE T UFERHIT, B4 LazyThreadSafetyMode.PUBLICATION {EASEE®EL lazy() R, MIIRIREENRLIEE
BRETEBNBE, BARTLUER LazyThreadSafetyMode .NONE B, EREBEHALIERLAFIERIBXAF .

AJMEEH Observable
Delegates.observable() EZEHm NS MARBEMIERETRIEZRE (handler) . SHENTABRMRENS AR ZLERRE ERESAT) . EE=
A B HEENREY. IBEMHE:

import kotlin.properties.Delegates

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

}

fun main(args: Array<String>) {
val user = User()

user.name = "first"
user .name = "second"
}
XM FHI

<no name> -> first
first -> second

WMBIRABREBHFE—MREH ‘TR E, mEA vetoable() BMX observable() . EBMWIBHEEN S BARAEEL vetoable HIRIERR
go

LR AR

— N ERHAFIRE—TIRE (map) EEFERENE, XEE HIEGKER JSON sEMEAM ‘& FENR AR, EXMERT, (R LGRS E
FIBBEAERERINERE M.

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

EXMF A, SR HIEZ — MR S

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

))
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ZRBMS M RGFPIE CBEFRFER—EMNRT)

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

XWIERTF var B, NEIBIiEH Map K MutableMap HYIE:

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

FEERREME (B 1.1 &)
RET LIS B RN IR . HI80, IR E— RS TR AE AL

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

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

}

memoizedFoo ZERAEFE—XIARIAITE, MR someCondition KM, BAZZERTFSITE,

BHZERER
EEHNBETEAHRHER,
HF— N RIREIE (BN val FHEAE) , BHEAFURMH— BN getvalue MIEH, REMIERIUTEEK:

VA5 EEAEE LR WTT REE—IERY RHNXE) HRHE RCHBEE,

— thisRef

— property WRERE KProperty<*> SHEBAHR,

R RBB IR E S B EARNEE (REFER),
WF—TERE (B var FER) , ERGTIMBE— 1B setvalue BIRE, ZREEZIUTSH

— thisRef —[@ getvalue() ,

— property —[d getvalue() ,

— new value — ATMEEFREEHER CHBREE,

getvalue() i/ setvalue() ERIFEILLEIEFXMNMRARBIRMRE BT BREEM, HNRFEZERMIREREHNXER BB RITG
REEF, MRBIBHFEM operator XEFRHIITIFIC,

EFERAULMBERE operator /5558 ReadonlyProperty B ReadWriteProperty iEAZ—, XHEORE Kotlin #REREHAERRRY:

interface ReadOnlyProperty<in R, out T> {
operator fun getValue(thisRef: R, property: KProperty<*>): T

}
interface ReadWriteProperty<in R, T> {

operator fun getValue(thisRef: R, property: KProperty<*>): T
operator fun setvValue(thisRef: R, property: KProperty<*>, value: T)

EiEan
ST ERRUNEINEG, Kotlin FIFFMVIEMHBIBIEHEAL T, HI, W FREBE prop , EMEEN propsdelegate , MikiRIZRHIH

REEPHEIL XM IINEE:
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class C {
var prop: Type by MyDelegate()
}

// XEGEHRYRIFERE AR RS
class C {
private val prop$delegate = MyDelegate()
var prop: Type
get() = prop$delegate.getValue(this, this::prop)
set(value: Type) = prop$delegate.setvValue(this, this::prop, value)

Kotlin RiZBESHPIRMT X T prop WEFAEXEREE  F—128 this SIBAEISMEE ¢ WL this::prop & KProperty FEEKRST
Yﬂg:ﬁﬁ%ﬁﬁ prop E%o

EEE, EiEERETs B ENEHE FI9iE#% this::prop H Kotlin 1.1 &4 7,

REER(E1.18)

EIFEN provideDelegate RIEFRF, (I BEIEEYSMAMERMNRNELE, IR by AMAAERANIRIE provideDelegate EX AR
I RBE, BBARARZEEFK EB R,

provideDelegate HJ—AIRERIEMZREELIEE M (MANEH getter 3 setter ) TR —H4.

fign, NRFFEBE Z A ERERT, TUXHE:

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

b

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

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

provideDelegate HIE¥5 getvalue #H[E:

— thisRef WIS EMAEE LB T BEME—IBHRT BHNED) BRRE R CHEBEER,
— property AR HER! KProperty<*> EHEBAE,

ERIE Myul EBIERIE, AEEEIEA provideDelegate J53%, FHIIBMAITHEMIEIE,

MR EEEXMEBRESESZRZEINERNGES, T LHERNIIEE, MU MBXETRENES, IFRRAE:
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// KERMBIFMAMER“providebelegate” ThEE

class MyUuI {
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)
/7 BIEEE

EERKINIEP, A provideDelegate FERANIAKIERIN propsdelegate B, LM FE4AEA val prop: Type by
MyDelegate() 4ERMAKIES LHE (X provideDelegate FAiEFTFIER) ERMBINKED:

class C {
var prop: Type by MyDelegate()
}

// XEEEH “provideDelegate” IhaEr] A
// BHRFSEREMRBIAE:
class C {
// VR “provideDelegate” REIZEENIMY“delegate” B4
private val prop$delegate = MyDelegate().provideDelegate(this, this::prop)
val prop: Type
get() = prop$delegate.getValue(this, this::prop)

R, provideDelegate F5iERRMHBIEMRICIE, HFEFMMN getter 5 setter £BIFLI,
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BZH Lambda RiA3,

BRI R
ERER A EA
Kotlin REYRERFER fun XBFEH

fun double(x: Int): Int {
}

BREA
TR ER ST

val result = double(2)

FAARGRRBERRTRTE

Sample().foo() // @IEHE Sample EHIFHIEA foo

hRRTRE
RBER LU APERTIERA, Y
— I TR SR R R
— fIRE—1E5H
— 1R infix XBFIE

// B Int EXT R
infix fun Int.shl(x: Int): Int {

// BHERTIERBY REE
1 shl 2
/7 FERTFXE

1.sh1(2)

£ d
R BEHRER Pascal RITEEX, Bl name: type, S AESRH . S SHUME B KE,

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

}

BRils¥
RS ATUARIAME, HE BN S K ERRIAME SEMES AL, XU ERHE,
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fun read(b: Array<Byte>, off: Int = 0, len: Int = b.size()) {

BINEETRBEEN = RAHNEREX.
BEHZERERSEXETAEARNRKIASRE, SESE—MHRERASRENSEN, $FMERPERIASHKIE:

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

}

class B : A() {
override fun foo(i: Int) { .. Y // TEEBRIME

}

BREH
AILTEARRSEEAS R NRASH Y — P RYEAENSHIRINSHNRXSIFE S E,

BELUTERE

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

BT LMERRIASERERE
reformat(str)
A, HERIFRASHIAREH, ZIRAREERME
reformat(str, true, true, false, ' ')
EAHRSHENTUERBEERF RN

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

HENMRENFFZERBENSE

reformat(str, wordSeparator = '_")
EEE, A Java R FREEAGRSEIEE, BN Java FHRHT BERRERHSHHNRT.

5E[E] Unit BE2
MB—MNRHRREEAERNE, EHEELESE Unit , Unit E—FRE—ME— Unit MRE XN BREEERIRE
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fun printHello(name: String?): Unit {
if (name != null)
println("Hello ${name}")
else
println("Hi there!")
// “return Unit’ ZE “return’ ZFEM

Unit iREIXEFERNZAEN, FENNEERT

fun printHello(name: String?) {

}

PERAXEHK
YR BURE B NRANE, AIUARIEE S H BT = f S 2 EEERE &R

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

YR EME LB AT RiF e TR, EXARERIR EIRZ Y

fun double(x: Int) = x * 2

RXiRE2R

RERABEERHLIIAL B NIEEREIZER, FRAFISERE Unit , EXMEL FEEREN. Kotlin RifbTRARAIDARREAREIXE,
HE X ERR B ABAR R R ERHIEEIR, H BRE KB FiEE (BRNEENTHIFSE) ETAEM,

AIEHEREM (Varargs)
RS EERRE—N) A vararg EIHRFRIC:

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

RIFRAIEHENSREEL R
val list = asList(1, 2, 3)

ERENEE, 28 T B vararg SBMAETAARZER T A, LGP ts TEAFHEE Array <out T>,

RE-NSHALUTER vararg AR vararg SHARIIRPHRE—ISE, AILER SRSREEEEEENSHNE, HE, MRSHEAE
EREEE, M@SEHE S I £ —4 lambda,

LENTAMA vararg -REES, BATATUA—ME—MES, FII0 asList(1, 2, 3),HE, MERNELE—MRA HFERERNBHARZEH, &K
{IEEFAMR (spread) 2 1EFF (TEERARIEM *):

val a = array0of(1, 2, 3)
val list = asList(-1, 0, *a, 4)

R ERERE

7£ Kotlin RREATAEXHTRE A, XEFREMAREG—LIEE M Java. C# 5 Scala AR BIR— N ERRE—NREL LI BR T TRE &K, Kotlin
FRER b AT LA BRTE R R R RIS (R0 AR B3 ER B BT R R 3K

AR
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Kotlin 32 EERERE, BI—MREKTE S — 1 R ER AR

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

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

R ERER R LA RISMER R (BN B) BB ERE &, FRIATE LB, visited FILIRBEFEE,

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

dfs(v)
}
dfs(graph.vertices[0])
}
BRREH

B AR R R TE X SR BB E WAk 2K

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

}
RARBURRTERR
Sample().foo() // €IEZE Sample EHIFHIEA foo
XTFENBEHRNESEES WML
2R
REEI A ZE S, B EREB AR RIESIEE.
fun <T> singletonList(item: T): List<T> {

}

i RESIE LA E S Bl

SR EF Lambda KA

EMEEH Lambda RAREEEEETIHR

B3R EL
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Kotlin 32 —f#R A EE/TNR BB ENE. XA F—LEEBARBFEHNEENARARNMRS, MAMEHEHORE, H— N RHEA tailrec &
AR IEH R R AR RN, RSN EILET, BT —MREMS MR T BRI,

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

XERAIDITERIZMNARED S (fixpoint of cosine) , XE— M FHEHK, TREESHIM 1.0 FF4IHE Math.cos, EFIERFBRE, =4
0.7390851332151607THI4E R . RA KRB Y FXMEEFH XL

private fun findFixPoint(): Double {
var x = 1.0
while (true) {
val y = Math.cos(x)
if (x == y) returny
X =Yy

ERE tailrec EIFFHNREHE, RBUAEEBSABEACRITHNRE—MEF.ERAAAREESNBN, ReEARERA, HETEEAE
try/catch/finally 3R, B#iEERE TR JVM BiRHEH,
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FYERIZLFD lambda FRixR

ot

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

}

finally {
lock.unlock()

}

IEFRAREE EERREE: body HBERHEE: () -> T, IMERZE— M FHSHHEIRE T XBENRK. T try-RIRAEBIAM &
lock fRiP, HERMA lock ) HREGRE,

MRBANBER lock() R, HITTUBE— T RBEELREFASKR(BRRHEIH) :
fun toBeSynchronized() = sharedResource.operation()

val result = lock(lock, ::toBeSynchronized)
BESERENS—MAREE— lambda FA5(:
val result = lock(lock, { sharedResource.operation() })

Lambda REARE FXEE EFANER, BH 7 HEX—, L HE—MEEER

— lambda Rz ZBWKIESIEE,
— HBHRGIRENIBD) E -> ZaiER (SRR TUER),
— REE (IREFENIE) E -> BH.
£ Kotlin FE—1AE, MRRHHNRE— NS HE— MR, H BEIFEE—1 lambda REXEAERNSE, RAIUERIES ZIMEEE:
lock (lock) {

sharedResource.operation()

}
EMERBESH—IMIFR map() :

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

G CUPRIRS )

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

EER, R lambda BiZAANK—SK, WFAPHNEES AU E K,

it AP SHNRNER

AT ERNAER, MIRABFEERE 2K, BATHERRLIEE(ER ->), HAHE it.

ints.map { it * 2 }

7



XLELER S LINO-XAEHFT:

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

THZATRERNEE (8 1.18&)
1R lambda FARKISHKRMER, BARTUATRILIMAER:

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

{£ lambda FXXAEH (B 1.1 i)
7£ lambda FRiAX PIRM R (E R 21 =M —ER DRI,

PIBX R 2K

Lambda FRARNFIE & KX
—4 lambda RiIEXHE R RHEHE— “RHRFEE", BI— N REAREE, BiEMARERZE. ZETENGF:

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

E# max B— SR RDIERCEZ— P RBEAEZIEH HEZISHE—NRER, EFFR— MR, IREFEE EHEHNIE E
CERS

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

EiE & 5]
WFERZ PR EASHBRE, BB ZSHISEREHER, FIERRE max EXWTF:

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

S less WFEEBRE (T, T) -> Boolean, Bl—MEZEANRKE T WEHHERE—IMHREMNERE: MRE—NESHNTFEZNBAZKEHRE]
true,

ELESE 4 1TREEP, less FA—MREERBIENET T XENSHKER.
W EFRE AR RER IR, WER AR RS, MRIFEXELES T SHNE XHiE,

val compare: (x: T, y: T) -> Int = ...
Lambda RANXIEE
Lambda RAXNFTEEEH N, MRHBXBENFEENT:

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

lambda AR BRRAESIES, REEINANSHERRERESH, AEENXEERE, REERE—T > FSZEMRHERTHAIZ
lambda EREIEBFRZE Unit , A% lambda EHHRE— (RAERED) REARSUWHRENE,

RN BEFAE IETEEE T, KM T
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val sum: (Int, Int) -> Int = { X, ¥y -> x +vy }

—4 lambda REARIE—IMSHEZRE RN, IR Kotlin AILASHEHLESR, EAFRINFERB—HNSHY, F RS AEITERERRRN
it:

ints.filter { it > 0 } // XMFEER”(it: Int) -> Boolean”ZEAH

AR LAER R 89:R EiEEM lambda BiRE—ME FN, HRIVGEEIRE—MRIANE, Bk, U THESFBRESFNE:

ints.filter {
val shouldFilter = it > 0
shouldFilter

}
ints.filter {

val shouldFilter = it > 0
return@filter shouldFilter

FER, MR—PRBIER S — P REEARE—1E, lambda RIEXSHATLUTE BIESSHIIRZIMEE. BN callSuffix BIEE.

ERHRN

EEREN lambda RAXIEER DN — N RERIEERBENEEAEEN N AASEERT, RFVEN B F:REIZE AT LA B T H K. 22T,
MR HEFEENIEE, AMERS—MEL: ESEH.

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

ERRBEEREZE—NERNRLER, {7 HRFEET . HR K ATLUR R (40 EFR) SRR

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

}

SHMEEXRAEEA RS ERRKIER, T GEBM LT OtETHAI SR AT LIRS

ints.filter(fun(item) = item > 0)
E & R AR B BRI G S IE R R —# W FRAERARRBENE R REE B #inREIXE, MASADRRBEREIXRBEXTNE N I5E
(HEBEMRER Unit),
FER, ERRBBHERERES AR, AFRRY EERESHNEEIEENERT lambda RiE.

LambdaRiERXFE R R Z AN S — X3 2 EFLEEMITH — P AEIREN return 50 BETER fun XBFHEPANREHRPIRE, XEKE
lambda REXFH return MBS ENRHORE, MERHEFH return EMER R KB FiR[E,

A
Lambda RAXHEE BRI UK G F LM £ FAL) ATLUFRE F&, BENSERETERENTE, 5 Java FRIMNE AT LUERA S HHEFHRN
T=:

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

}

print(sum)

Wil ENRYFEE

Kotlin 2t T ERIEER A E 75 AR KK F EENINEE, ERMFEERNRKET, TLURRZERENR LN EMETEARMIMIPRE R, X
KT BEH, EAMERBERIFRHZRENRIM G, ERZNREENTHZ —REE L2 Groovy-MEHEES.
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XHEHNRBFEENEREZ - HERERENRHEE:

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

ZRSFEEUXFRR, MEERIZERENR EN—NTFE—#:

1.sum(2)

EfRHEEAFFERIEER N FEENZWREXE MR FFEEATRERENR AR L8, HEZ2RERE, XKIFEEER.

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

LiEUE 2R AT UM T SCHEBREY, lambda RiIAT A LR EFEIE MR B FEE.

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

fun html(init: HTML.() -> Unit): HTML {
val html = HTML() // SIEZEKENR
html.init() // BZERENZRELZ lambda
return html

}

html { // WEWERN lambda HBILFFA
body() // BRZZERERNRN—IHE

}
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REXER R

EAEMRARHR—LEBETHNEREK . §— M MREBE—WER, HESHER— S, IBLEERRERNSTHADNEE, RFESE Q3 F R
KK MEBLHRS5INETTEIFF #H.

EREFSHER TEIABRL lambda RIAXNATLUAFRX LN H, TRABEXMERNRFHGIFEI lock() REAIURESMIEREALAE,
ERTEIER:

lock(1l) { foo() }

HEEFRLENBULE— P RBRHAER—MAR M Z, HiFSF T LUEMR U TRE:

1.lock()

try {
foo()

}
finally {

1.unlock()
}
RN FEZRATA—F B ERD?
AT ILRESRXAM, BINFEEA inline EIHFFRIE lock() H#K:

inline fun lock<T>(lock: Lock, body: () -> T): T {
/7

}
inline EIRFEMEHAZMELERN lambda KA : i XEEFHEX 2R,
MEXFTRES B AE A IBIEI, BRWMREIVERFT Y (FREBKRE) , EIFE e LA, LHEERERPH B2 (megamorphic) " AAL.

ZRAMNEX
IRIFRIEW ((FRSE) F8— PMRERRRE lamda REXPRE—LEWAEX, fRATLUA noinline EIHTFTIC —ERHBBSH

inline fun foo(inlined: () -> Unit, noinline notInlined: () -> Unit) {
/7

}
AILAAEXET lambda FAXREEENEXER SR ERA A EE (E A AT NEX RIS %E, B2 noinline MIRILALMEMEIIE RIS IR FHEEFRD.
RREFS,
FEIRNZE, MR— P RBRBE A AR RESHH BIGE SR LNEESY, FERRTE—EE, BARBXFNRE RATEH =L 30
RIFFINFEENE, Nal URIEZES)
FFRERRE
7£ Kotlin 1, BATAT R ER—TEER.IFREN return RBH—1HEAHERR Y XEKEERE— lambda FER, BB AER—ML
%, H 72 lambda AR FEBR return, AR lambda RiEXFEEFER S EIRIURE:

fun foo() {
ordinaryFunction {
return // $HIR.FHEEEE “foo  TEULALIR[E]
}

{BRINR lambda REHELHIREZNEREY, iZ return WRTLIAEX, FRLER A ITHY:
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fun foo() {
inlineFunction {
return // 0K:3% lambda FEAXZWELRY
}

XMRE (I F lambda RiAXH, BRHEECHERE) HH EEIHRE, HNIRT EEAPAXMEN, HNRKKKEEES:

fun hasZeros(ints: List<Int>): Boolean {
ints.forEach {

if (it == 0) return true // M hasZeros R[5
}

return false

FER, —ERBRRMATRERARAAENNARERRARKE. MERESZ—MHIT L TXH lambda RiEXSE, FIINR B A RHIRER 7T
EMERT, % lambda RANAR WA AFIEREBEHIR I TIRAXMES, % lambda REAXSHEE A crossinline EIHFFTIC:

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

break # continue ZEREXE lambda RiXRX HEAR AT A, BEI1EIHRIZIFEN]

BB
BNERNBEI—MERSREARNN— DR

fun <T> TreeNode.findParentOfType(clazz: Class<T>): T? {
var p = parent
while (p != null && !clazz.isInstance(p)) {
p = p.parent
}
@Suppress ("UNCHECKED_CAST")
return p as T?

EXERIA LER—RH BERES M N ARRFRIFENRE, XEEFRE, ERFHALFERMA;:

treeNode.findParentOfType(MyTreeNode: :class.java)

HINEEBENRZE— MBS ZR K, MEXFRAT:

treeNode.findParentOfType<MyTreeNode>()

FBEBX A, NERR I 5 R A X EH, FTRENAIUXES:

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

return p as T?

BAMER reified EIFFIERBERBSH, MERATUERHRBIHRET, NFRER— T EENE—H. ATFRHAZHNRN, FRERST, ERHIRE
U0 1is M as MEEER T o LbIh, HADETLUZER LEIREIFANIAAE: myTree. findParent0fType<MyTreeNodeType>() o

BAEF SRR TURRTERN, BRNMARTUN—EFCNEESHERTE:
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inline fun <reified T> membersOf() = T::class.members
fun main(s: Array<String>) {

println(membersOf<StringBuilder>().joinToString("\n"))
}

EBRR I RATIZAMERREEY) FRER RIF LS. FABETHRTHNEE GINIERFHHERESHFHELMT Nothing FEMER) FEEME
BIAUHRBSHNES,

HXERHR, BB NAE L,
REXEME (B 1.1 )
inline EIFHAIATRERETRIEMEHIAFS, (R LUREIRIMR I ARES:

val foo: Foo
inline get() = Foo()

var bar: Bar

get() = ...
inline set(v) { ... }

fRATLUREEE A B L, e i@ N ihR S EITiT I REX:

inline var bar: Bar
get() = ..
set(v) { ... }

TERALL, BT IRI28 40 [E PEX R E—HEREX.
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https://github.com/JetBrains/kotlin/blob/master/spec-docs/reified-type-parameters.md

iz

L 7E Kotlin 1.1 FAWMER SLFMAT 1% 00 3L

—L& API BEIKBTIENEITRIRIE (FIAIMLE 10, XX 14+ 10. CPU 5 GPU BERESF) , HERFAEREETCI T M. MR H T — SR ERLREH
FREEN. ETEaiR e B RERREENS L IME AL,

MEEE I E RN ERE USRS RIZ EFHNZER UEIMER AL RE, MRBESARNBREAR DM ZER LIS AP ARAEXE S a%
AENAGTREX B ERRLE EERENR! BRERT, MABURNEIRFERIT—HER,

HZEHMES P ANR SIS UER Kotlin HMELRIAE, X GIERETF C# f ECMAScript B async/await,JiF Go B Ei& fl select AKIR
F C# # Python A REs/vieldo R FiREX MM EFS ME T U8R,

PREE vs k2

B L, MBI BRI U R EM LS HELE AEEENANBEE R R R0, LHESHHN, A REENVELEXFT A, AtAEEP—1I &
B—EEENESRER,

A—HE, MEEE/ L FRXANE. AFE L TXUHREE 0S NEREMTF . REEMNR, A LERARZE LHAF EES: FARERNEE, i
ALUREEER R E T AHIRBEZRMKL/ICAE/ &K,

F—TMEHNR, MEFREEEFEN VS < HhiTiES, MRBEEFNEN A& TR, XA RIS AR E.
R
HENVARRICEEHRIEIHFT suspend BIREE, 2k EER:

suspend fun doSomething(foo: Foo): Bar {

}

XERR IR ZE2E L, RARA TN RTREEE N MREXIARNEREER A, Erl LUREREHITI A ER) o R I EE R U 5 EE X HHEE
B 75 IRV HAREE, B E1REMMEME IEE RS PIER. B b, ERmhihiE, ¥ AELVF—MEERY, EBERERN BIER— 1M ER
lambda FRiERX) o ILFKNIRKE—MIF, —NMELEY async() E# (BB kotlinx.coroutines FF):

fun <T> async(block: suspend () -> T)

XEBM async() B—MEERH (F2ERRE),BREM block BHMEE—NF suspend EIFFFRIEREZEE: suspend () -> TFRLL Y
FVE—1 lambda RiAKELE async() B, ERRBHEE lambda Az, FRBATRT UM PIERIERZRE:

async {
doSomething(foo)

HeRiZELE, await () AIUR—MERRH (ERBERIUE— async {} RABPAR) , ZRFIEE—NMHE, BT — L ERMFREIRLE

async {

val result = computation.await()

BEEXF async/await FEEFFTE kotlinx.coroutines HIATEMER T IUEXEHKE,

EEE, EERE await() # doSomething() AHETER main() XHEAZ@EEREHIAM:

fun main(args: Array<String>) {
doSomething() // &R EERIMIENIE ETAR
}

REIENE, HERHAUREMNN, SEZENN, BMIHEE suspend EIFFF:
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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
https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md#composing-suspending-functions

interface Base {
suspend fun foo()

}

class Derived: Base {
override suspend fun foo() { ... }

}

@RestrictsSuspension i@

¥R (AN lambda FIAT) HAILIARIEA suspend , B EEM—#. XS FEIEE DSL REMAF A RE AP ERLEERT, EFERERELR
PRI A7 SRR R,

AT ERMX—R, AIAER @RestrictsSuspension jEff, HIFWEL/IEO R AEIREN, IEHET RPBFTEERRLS R MREHECERATH
T R. BT BRELREEER EFFRAL) , SRIEMBEEHRESAR R MRERE, ENEERTUT2IEH T,

REALMERESEEN, YEIEREED LUEFH A VA IR, 5130, 25813 buildSequence () BRI T X AMARRI A B 280Y, A EEHREHED
MEMEERARRELIAR yield() = yieldAll() MAREMEMEE XFAE N4 SequenceBuilder B @RestrictsSuspension jEfg:

@RestrictsSuspension
public abstract class SequenceBuilder<in T> {

}

S0 H Github E BRHA,

THZEI P BB
BNABEXBAH— X T IMENR TR ERR, AMARMINGRLET tAREYEEMN,

MER BT RFEALIN (RFERE VM F 0S iHfI%H) , HERE UIDRER. B4 L, S M ERR I (R FTRER, BRNFEXEITL) PR
JVIRTEH, EREPRZSY B TR A MIF s, T-RE5HXANEEF —EFMTERFSERNENFT R ERS ZMEN, RERBEE
FHEREHMNIEF R 2 FRPRE#1To

HEENHETUEARBEEERS SRS T 2R BEMMNE R IMHITRHLEZ Continuation , X BHERAIE MBI N TR HATIE
4% {Z % X4 (Continuation-passing style) . FItk, 3ERE R EE — Continuation FEEMEIMNBSEIERNZLIET,

EXFIMET(FREMNE ST A UTE XIS T AL H EHAIES (30 C# 3F ECMAScript 2016) i) async/await ISR S5 IEEX, BAE
1SRMAVIES AR RTBER 15 Kotlin MEXFSER,
IHZRI SRR

HMZRNIRITR LR, XEKRE ErTEE AN R AR AN E L. H1E Kotlin 1.1 PRZFHEN, RIANBERTRIR—NES: DE DEEELRIEN. B
BHIZES, (REEHEE opt-in 115,

HFHERIBMNIRES, iR ERE P IHIZIEXE APl JR7E kotlin.coroutines.experimental BT, XHi&it52mH HRIMIRASHRIRET, R APl £75
0%l kotlin.coroutines , HEXWRERWRE (ATHEE— N RIRMHEF) ULTNAGEES,

SEFEERD:RITRNEEESERERIRG LA REETHE API FIEIRIN “experimental” /54 (30 com.example.experimental ), AfE{REIER
BIHHIRE YRE AP RGH, IEIREB TS BIRE:

— ¥5FE API E4IE) com.example (&% experimental /543),
— REXRENEEREE.
IR/ MLIREI R P SRR,

P API
EE= AT BARES

— B X (BN LFmR AR INEE) ,
— Kotlin tREEFRIEBZD API,
— AU EERTEAFPRBRERNESR AP,
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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

JER API:kotlin.coroutines
K2 API #8348/, H BT SIBEESRNEZ I, RN ZERT. CHRENTESAR:

— kotlin.coroutines.experimental WA EXFBXAUSTRERIE

— createCoroutine()

— startCoroutine()

— suspendCoroutine()

— kotlin.coroutines.experimental.intrinsics MAEZEEREBMNRNEREEI suspendCoroutine0rReturn

RTF XL API BENESAT A LITEX 2HKE,

kotlin.coroutines HREY4EREEE API
kotlin.coroutines.experimental H{XEH “BAEFER" KEHE

— buildSequence()
— buildIterator()

XEAEE kotlin-stdlib REAMIISFIIER LRI FENFTLUIETXER buildSequence() ) SEIRT L4025, BN —MERMN1DETE
A= 27:0p 5

val fibonacciSeq = buildSequence {

var a = 0
var b = 1
yield(1)

while (true) {
yield(a + b)

val tmp = a + b
a=b>b
b = tmp

B I E—MMELER—MEMN . BETIRAVIEHARZLRT, ZIHEEI A yield() RERFEESRMIERMWEZH SEXENFTINERSEL
ERE—F, BEWITER T — M IHEN S —E8 5. ALk, EI 17T UM ZFFIRE B EAE R FTIR, F190
fibonacciSeq.take(8).toList() &®R2 [1, 1, 2, 3, 5, 8, 13, 21].mEEBENFXREILH,

AT RTEFE—TFEFIRNEIEEY, ILEIERA buildSequence() WERHIH—LEREIRIER:

val lazySeq = buildSequence {
print ("START ")
for (i in 1..5) {
yield(i)
print("STEP ")
}
print("END")
}

// BHESINEI=N TR
lazySeq.take(3).forEach { print("$it ") }

BT LENKBEE, EFERNBEI =N TENRFTSERBERN STEP XX XEKEHTERLEEEN. B8 1, RNRRTIE—
yield(i) ,HEEEFREE START ARG, It 2, RNFBEHRET—1 yield(i) , &M STEP . 3 h—H KIEFKBEBET—1
STEP (L END), AAZIIBHEHIERFIINEETER,.

AT —RFEEENSES FFF), AIUER yieldAll() RiEk:
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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
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.coroutines.experimental/build-iterator.html

val lazySeq = buildSequence {
yield(0)
yieldAll(1..10)

}

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

buildIterator() BII{EAREIMTF buildSequence() ,EiREI—MEMEEKES,

AILLGEE A SequenceBuilder EEHERY B (FH _LSUERK @RestrictsSuspension i) RH buildSequence() HRIMBENXEF=EE
(custom yielding logic) :

suspend fun SequenceBuilder<Int>.yieldIfOodd(x: Int) {
if (x % 2 '= 0) yield(x)
}

val lazySeq = buildSequence {
for (i in 1..10) yieldIfodd(i)
}

HthE4%k API:kotlinx.coroutines
RESHMEEREZ AP TTAM Kotlin tREREKS. X EGIEFE & TSN ETAEFERNZORIBMIED.
AREBETHEHIR FAIZFRAPIEEN BIMMER T kot linx. . coroutines, XM EBRT

— fEM kotlinx-coroutines-core HFEEEXFRIRHIE
— WEREIERRF select MEMEFIRIEMNIEIU Go WEE
— XM ENGSEREXE,
— EF JDK 8 Y CompletableFuture B API: kotlinx-coroutines-jdk8
— BF JDK 7 REShR4s API H99EFEZE 10 (NIO) : kotlinx-coroutines-nio
— ¥#F Swing ( kotlinx-coroutines-swing ) #l JavaFx ( kotlinx-coroutines-javafx)

— F#F RxJava: kotlinx-coroutines-rx

XLEERMERERAES S AEFN AP IER IR E T IHMEM ERE R
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https://github.com/Kotlin/kotlinx.coroutines
https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md

H{th

fRtg e

ERHE—INR FHHRSTERRAE, Fla0:

val (name, age) = person
XMEENR S R . —MEMERRNSIEZ N EE, RIBLERTRAIMEER: nane M age , FERTLUHIIFEAEN]:

println(name)
println(age)

— MR ERASREER U TRE:

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

HA component1() # component2() EEETE Kotlin R ZERMN HEFU NS —MIF. (BR& + 1 * (For-BIFFRER) . EAXR
ERER A A IMTE R AR AN, SERT U ERAEHER component KEKENAT, LR, ATLLE component3() #1 component4() F&,
i&EE, componentN() ERENEEA operator XBFINIC, UAFEMRUSFIAPFEREN

fRMIEE AL AT LARTE For-fEIF R SRS
for ((a, b) in collection) { ... }
TE a Ml b WENBMNESPFNTTELIAA component1() # component2() HIRENE,

5l MERERPREIRIEE
HEMRRENFEM—NREREIR N R 5, — M ERN KM — P EFIRE. 7 Kotlin p—NMEBEHNSSMA XNBRA— 2225 REE LA

data class Result(val result: Int, val status: Status)
fun function(....): Result {
// BEMIHE

return Result(result, status)

}

/7 ITE, R
val (result, status) = function(...)

R EiEE BB componentN() %K, FrLUX B Al LB R AR,
FHE BT UERIRES Pair H#AiE function() iBEl Pair<Int, Status>, ERiIEREGREEET.
{51 : AR ¥ A= BAF B S
A EEBA— ST (map) RIFIA R B XHE:
for ((key, value) in map) {

// 1EB% key.value fHLeEFE
}
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AEEEER, FAIRZ
— EFRME— iterator() REEMBRTIA—MENET,
— @SRRI component1() #1 component2() FESITEEMA—IT,

HRESL L, ER R T X B

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

BULAREAE For-EHARatsT (U RIBLLFINESS) B ERRER.
THZRTAERNEE(B1.18)
MRIERMEAPRIRERL LR, BATUA TUERREEH:

val (_, status) = getResult()

7£ lambda FANHPHE (B 1.1 i)

FRATIARY lambda RAX S ERREIEIRIEE, IR lambda RAXAE Pair HE (HE Map.Entry SEFEMEEHEN componentN E#k
BYZEEY) BB, BAT BT R ENTRERES PRIIAS ISR E MRS

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

AREREENSEMAR—MEIISRINC SN S ERX A

{a//-> .. Y /) B

{a b //> .. } /7 BWNEE

{ (a, b) //-> .. Y /7 —MERINS

{ (a, b), c //-> ... Y /7 — R U R EAth S

MRS PR —NMAMRER, BBART LG HBIR A TRIZ, UG mER AR
map.mapValues { (_, value) -> "$value!" }

R LB E B NMEMNS MR R E S IR EA G2
map.mapValues { (_, value): Map.Entry<Int, String> -> "$value!" }

map.mapvValues { (_, value: String) -> "$value!" }
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&5
5XZHIEETE, Kotlin KT EEAHRATEES (lists. sets. maps F) AEHITEIH AR E S I RIEH BT IHRR bug figit RIFHI APl

METR—IIEEENRE ZEFN— T EENFIEESZEANKFIZREEN. ENBE SR, EXBRFRERIENNER, FABIRRERER
(REHEX) o

Kotlin By List<out T> HAEZ—MREIIFRMEN size . get HHEOF Java U, EHAB Collection<T> #HHER
Iterable<T> .24% list BYAERH MutableList<T> AR X—IRXFEHERATF Set<out T>/MutableSet<T> & Map<K, out
V>/MutableMap<K, V>,

BATRILLET list K set KB EAAZE:

val numbers: MutableList<Int> = mutableListOf(1, 2, 3)
val readOnlyView: List<Int> = numbers
println(numbers) // & o[, 2, 31"
numbers.add(4)

println(readonlyview) // fd "[1, 2, 3, 4]"
readOnlyView.clear() /7 -> TEERIE

val strings = hashSetof("a", "b", "c", "c")

assert(strings.size == 3)

Kotlin S8 B L ME £ list T set. ERIREREMN X, 80 1istof() . mutableListOf() . setof() . mutableSetOf() . TEIEMEAE
BREPEIE map ATAR—ME LAY FER5ER: mapof(a to b, ¢ to d)

AR LEM readonlyview TE(FEIT . EWHUAEEATE numbers ) IEMERNIKE list HREZRE, NR— list REFERIESIA, HITT
UERZEERETFAILE— T EXHENESHN—THESRMT:

val items = listOf(1, 2, 3)

Bl listof 733ARMER array list SSHAY, ERRKAUFACIINES CFREENES, BEETYREFN T FAIENESEE,

ARXERBRNTH XBRKE, (RETLUB—4 List<Rectangle> W{ELE List<Shape> {RZE Rectangle 4% H Shape. X FAIBESRBXE
ARV, BAXIES BT I,

BERBLGERERE - M ESERX MIEN BN —MRE, —MRIEFSEE:

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

XA toList ¥ RAZRZBEHFIRD, FLt:REH list RIEKZF 4.

List 7l set B RESEANYT RAZERHE:

val items = listof(1, 2, 3, 4)

items.first() == 1

items.last() == 4

items.filter { it ¥ 2 ==03} // &[E [2, 4]

val rwList = mutableListOf(1, 2, 3)

rwList.requireNoNulls() // &\ [1, 2, 3]

if (rwList.none { it > 6 }) println("No items above 6") // %Hi“No items above 6”
val item = rwList.firstOrNull()

""" AKX FREREFHAEMSS AT A, 5130 sort. zip. fold. reduce F%F.
Map EERIFE. BRI AA 5 L FILFN IR, GoXHE:

val readwWriteMap = hashMapOf("foo" to 1, "bar" to 2)
println(readwriteMap["foo"]) // Hiti“1”
val snapshot: Map<String, Int> = HashMap(readwriteMap)
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Xd]

XERARNBEFREFTR .. 89 rangeTo HREHELL in # in M. KiBRAEMARTELRSERE XM, B FRERRE X, EHE— MUK
o AT R EAREH—LRfF

if (1 in1..120) { // FETFT 1 <=1 && 1 <= 10

println(1i)
}

#RXjE (IntRange . LongRange . CharRange ) B—MIRSMIEIE  ENTAILUER, FiFSBFHSTIFHEBRNEM Java HETFRSIN for-1EIFT
&I

for (i in 1..4) print(i) // &H~“1234”

for (i in 4..1) print(i) // HH4#EHFEE
MRIRAEE FIE KR F MR E R AR U ERREERE XH downTo() HEK

for (i in 4 downTo 1) print(i) // #H“4321”
BEEURET 1 WERS KIEAKTF? HAGR, step() REEEITFIL

for (i in 1..4 step 2) print(i) // &&H~13”

for (i in 4 downTo 1 step 2) print(i) // Hith”42”
BB M FEERARTENRE, AUER until &K

for (i in 1 until 10) { // i in [1, 10) #H&RT 10
println(i)
}

eI T{ERN
XESEM T iZERN—NAHIEN: ClosedRange<T>,

ClosedRange<T> EHFENX ERT—MAKXE, ERATLLREREXN, EEMmNMHS: start # endInclusive ffTEEEERER. HEE
E21EZ contains , BEL in/!in BEFHRER.

BRIMSI( IntProgression. LongProgression. CharProgression)&®RREEHG, HFIH first jT&E. last FTTEMIEZH step EXo
B—PMTER first ,BETERBHI—NITEHEML step. last TREKBPEAH P, BRIEZHTIBREZH,

#FIZ Iterable<N> KJFHE, Heh N 9504 Int. Long & Char ,FALERAIATF for-BIFUKRE map . filter FEEH, 3F
Progression %Y F Java/JavaScript WETZRSIM for-fEF:

for (int i = first; i != last; i += step) {
/7
}

JHFRRIHR, || IREFRIE—FERSEH ClosedRange<T> # *Progression BIRR, 40, IntRange XM T ClosedRange<Int> Fi~

BB IntProgression,[EIt# IntProgression EXMFIERIEATATF IntRange . downTo() # step() REHNERZE—
*Progression .

BHREESENRPEXH fromClosedRange HEXHIE:

IntProgression.fromClosedRange(start, end, step)

W last TTEZXFUE SHFER step HEIFKTF end EHNRAE. REWTFHH step HEF/NMF end EHR/IME, #FF (last -

first) % increment == 0,
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— BRI

rangeTo()

BAISEN rangeTo() BRERFREAA *Range EHIMIERER, fla0:

class Int {
operator fun rangeTo(other: Long): LongRange = LongRange(this, other)

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

ZFR¥(Double . Float ) RENXENM rangeTo BRIER, MERITEFERENZE Comparable FEEIFIRIERT:

public operator fun <T: Comparable<T>> T.rangeTo(that: T): ClosedRange<T>

LR 6RO A9 X B A EE A &R,

downTo()

R downTo() RAEMEBRLRNEXN, XEEWMIF:

fun Long.downTo(other: Int): LongProgression {
return LongProgression.fromClosedRange(this, other.toLong(), -1L)

}

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

}

reversed()

REE reversed() 8BRS *Progression EENXH, HEREXERIGRERE GG,

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

}

step()
RE step() BAEN *Progression EENXH, FRAEXLRMEPBREFEERT step E(RHSE) BT, FK (step) BRMIALAIE,
E Lt iZE AR L BREKA .

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

}
fun CharProgression.step(step: Int): CharProgression {

if (step <= 0) throw IllegalArgumentException("Step must be positive, was: $step")
return CharProgression.fromClosedRange(first, last, if (this.step > 0) step else -step)

EER,BREHFIN last ERRESEEHIIN last BERE, UMEFRIFFER (last - first) % step == 0 I XEE—MHIF:

(1..12 step 2).last == 11 // @R [1, 3, 5, 7, 9, 11] HI#5I
(1..12 step 3).last == 10 // AR [1, 4, 7, 10] BT
(1..12 step 4).last == // AR [1, 5, 9] BI%F
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KEMINE SR

is # 1is IRIERF
BOTALEET B A is RIFFRETERS 1is REBWRETHAATER:

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

if (obj !is String) { // 5 !(obj is String) #E[E
print("Not a String")
}

else {
print(obj.length)
}

Bhekin
FEIFZERT, FRET Kotlin ERZRXEFIRIBIERT, AR IFREBE AU LEN is -0E, HEFENAMEA (R2H) Eig:
fun demo(x: Any) {
if (x is String) {
print(x.length) // x BEoh&EAFRSH
}

{RIFEREBIEER, BEBHMENR R AR ESBREIPAZEIRER LM

if (x !is String) return
print(x.length) // x HohiEN=r5E

HEE && M || B9AM:

/7 | BNR x BEERAFES
if (x !is String || x.length == 0) return

/7 "&& A x BIEBRAFRSH

if (x is String && x.length > 0) {
print(x.length) // x HlEiEANFrRS

}

XU Z5EEE M AT when-RiIAR M while-fEIF h—#¥:

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

FER, HEFRTRERIIEETHRENER ZEIRAI LN, &I TR, ERMAM, BN TERREU TN
— val RREE—EEAL;

— val BlE—MNREMR private F internal, HE ZREEFE AR ENE—RRPHIT BEEFIRTER T open WEMHERBEBENX getter 19
Bi%;

— var RPEE—NRTEERENFER ZEEEEHR. HREEESEREN lambda HiFik;

— var Bi— R a8 (F Az T 20 U EAABER) .

AR EHFARIRIER
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EE, MERREFATEEN, RIURET Y — R EHit, ZIVHZ A FL 269 Kotlin FRRREFHIRHAPEIRIER as (BRoperator
precedence) 5eRk:

val x: String = y as String

EER, null FEeRIA String ENZEBRZEEZH, BINR vy AZ, EENRBESME—RE. BT LA Java HIENX, RIS AEFIRGIL
BRITRE, stk

val x: String? =y as String?

"Ry (AIE) H U
AT BRI RE, AU ER L LI IENT as?, ERTMERMENRE null:

val x: String? = y as? String

FER,REFEXLLE as? MABR—METHEN String , BREFIRNLERET=N,
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This Rz
HT RRUH BRERNER this Foas:
— AEEMRAT, this FEIRERN LM
— fE RRHRE SN ENE ST EES, this REESEMERN SRESH,
M this RERER, CIRNZBARNES TR, B3| BEMERMPN this, BER FERER

PRER this

iR AIMMEAEAIthis (— K B EFL, AEFIRENFEWEN RS FEE) HED this@label , Hf @label EF—1 s this
RIRRIARE |

class A { // BRIIFE @A
inner class B { // [Ez(i5r%& @B
fun Int.foo() { // B4 F¥ @foo
val a = this@A // A BY this
val b = this@ // B Y this

val ¢ = this // foo() HEUE,—1 Int
val c1 = this@foo // foo() HUEURE,—1 Int

val funLit = lambda@ fun String.() {
val d = this // funLit B93ZURE
}

val funLit2 = { s: String ->
// foo() HIEWE, AATEEEH lambda FiXT
// RBEREEERE
val di1 = this
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BEME
Kotlin e AR BB I

— 5| AMR%E (W5 BisRE—TR)
— £#18% (B equals() HKE)

SIREF
SIAEEH === URHEBEHR 1==) Bl a === b HANY a # b EAR—IWKRERENR true,

e
SHREH == URETERR 1= ) BEHIIRREG, & a == b IF¥NREXSIEN

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

WIBIRWME a A2 null NWEA equals(Any?) RELFWED a B null))KEDbESS null 51AES.

FER, S5 null EXHERITESROERMMRNNRE: a == null SWEDFRA a=== null,
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BREN AT ER

Kotlin A3 H (170 B SR BURMTAE X —EIRMER S XERERFABSEENRSRE (0 + = * ) MEEMLIER HEIXERRIER, &
M7MERAYEE (BN iR ER MBS R — T2 MER ISR RIE T — N EE R FHEL R R i BRI, ERREFNREEEAR
operator f&IMHFFHRIC.

9E

EXEHTHER AR ER SR ERNAE.

—TuigfE
w2 EEN

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

la a.not()

XNREW, SREFHVIBFMFAN +a B, ERITUTIR:
— HE a BB, CHRM T,
— NEWE T ER—IHE operator BIRFHTSEEL unaryPlus () , BIR 5 EREREY R H.
— WMREAFIFIEH TR, WS mEHIR,
— MRHBEFEEHREERN R, BHRRENX +a AHEE R,

AE AR LR A EAUREER T N E A LA T AL, RN ENSINR LR AT H,

FikxX #WiFh
a++ a.inc() +WTFX
a-- a.dec() + WFX

inc() # dec() REBILRE—ME, ERTFWMELER ++ 3 -- BAENZE CNFRZRZEEREEA inc() & dec() MWK,
EIEBRITUT T BRMN LR RRIEN, 5150 a++ :

— WE a BB, SHA T,
— ER—MEATEER T WIEKEN.HE operator BIFFHESIEE inc() -
— RERHMIREIXRBZE T HFHEE,
HEREANSERR:
— 1B a MREEMEEIIRRZE a0 &,
— 38 a.inc() £RMES a,
— 1B a0 FAREANLEREE,

WF a-- , PEEFTLHEME,
NFFERN ++a M --a LAERAREN, AP BRE:

— 8 a.inc() ERMES a,
— 18 a WFEEIRIAXLERIED.

ZITiRE
iz BWiFEh
+ a.plus(b)

- a.minus(b)

* a.times(b)
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fitit EhER (b)

a% a.rem(b). a.mod(b) (B2%FH)
b

a..b a.rangeTo(b)

X F IR AP AR, 4RiF a8 LR MR AL ATE AT R RIA R

EEE, B Kotlin 1.1 #2%4F rem ZE.Kotlin 1.0 £/ mod iz, B7E Kotlin 1.1 R#F A,

E O

a in b  b.contains(a)
a !in 'b.contains(a)
b

XF in 1 1in , IREEEFRN, BEESHNIRFZER.

Fixd Hign

a[i] a.get(1i)

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

a[i 1, ... , i.n] a.get(i_1, ..., i_n)
a[i] = b a.set(i, b)

al[i, jl1 =b a.set(i, j, b)

afi 1, ... , in] = a.set(i_1, ..., i_n,
b b)

FESERANAAHFEESHESHN get M seto

Fizxt Bigh

a() a.invoke()

a(i) a.invoke(i)

a(i, j) a.invoke(i, j)
a(i_1, . , a.invoke(i_1, ...,
in) in)

BEESERAERFEELHESHM invoke,

®ixk EEhH

a += a.plusAssign(b)
b

a -= a.minusAssign(b)
b

a *= a.timesAssign(b)
b

a /= a.divAssign(b)

b

a %= a.modAssign(b)

b

S FIRERLE, FI30 a += b, MFBHITUTIE:

— MRAFIER T
— WIRARMA ZTEEL (B plusAssign() IMF plus() )BEIA, BBARSEHEIR EH) o
— BRERERER unit , EUREHEIR.
— %R a.plusAssign(b) BI{LE3

— BMABEERN a = a + b AR (XEGEXEEE: a + b NABKUARE a WFER),
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FEREE Kotlin R AERER,

Fixs{

a
b

a
b

AE === f 1== (A—MHE) T EH, B FEEXMI148E
XA == BEFEFLEH CREEN—ERNRERL, BFHE null ., null ==

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

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

&AM x.equals() o

Fixs

a>hb

FREMLLEER A3t compareTo BIEA, XMERIEERME Int &

HiEh

a

a

a
[0]

(o)

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

.compareTo(b) >=

.compareTo(b) <=

GE=1EEs GaLsEs ST

BA TR LB Hh 42 5 2 Y 1

SRAZH B E X PEIRIEFT
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TRE

AR SRR

Kotlin FEB AR SRR ERBE5| BHNER, Az E=maEiR).

WSHREIES (81 Java) PEELNKEMZ —RHRE5 | BHR S, SBE5IASE.7E Java 1, XEFRTF NullPointerException ZHEM NPE .
Kotlin BB 24 51T MEATAIAEEIERR NullPointerException oNPE M —FRIBERIRERIEER

— 8AA throw NullPointerException()

— EATTXERE 1 RER

— §MEB Java REBS M

— WFRK, B LEEBIER—B GN— PRI UE this AFHISRBBIE 1A

7£ Kotlin B, KR RFER 53— 5| AE B A null (AIE5]IB) ERF R (FEZ51H) . HIIN, String XBMENEEFEEEY null:

var a: String = "abc"
a = null // ‘RiFFEIR

MREBEATHAE, B TAIUERA— N EENATFH, 5F String? :

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

WE, MRMRER a WAEHFHDEHNEY, ERIEFRSH NPE , XEFIRFLAT AR EER |
val 1 = a.length
BRMRIFEIFE b HE—TEY, BARZFR2H, HAREZFRSRE—HIR:
val 1 = b.length // $#iR:TE2“b"AIEERNE
BERE(TERFTEIHEZENE, XIB2H LA A U UHE,

EFRMHFPRE null
B MRAILERINE b BFH null, R ERMATEE:

val 1 = if (b != null) b.length else -1
FIFRLRIEFIPITIRENE R, HAVFRTE if WERHEA length . EA, BXIFES R (EEEE) R4

if (b != null && b.length > 0) {
print("String of length ${b.length}")
} else {
print("Empty string")
}

FER,XRERT b BEFAENER BIEEENERZERAREINEGHNEE , §EFTESHEBERFEN val BR), AABTNAGgRRE
FEREZE b XEHnull BIER.

REeMEA
RN MEFERREFRREN, 51 2. ¢

b?.length

WER b =, MRE b.length , FMERE null, XPMREXHERZ Int?,
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http://en.wikipedia.org/wiki/Tony_Hoare#Apologies_and_retractions

ReFREEFERDRE A AWM, NR— 5T Bob iR (HEFRR) HEL—NEI]), HETRESII—TAIRZIIINHIEA, BBAIRE Bob
FRIEERI IS ST A (IR B RVIE) 198 F, BN S E:

bob?.department?.head?.name

MRER—EM GFH) hE, IMERAARRERE null,

MREIMNFZERTRMEE, REABRENAIUS let —EMER:

val listWithNulls: List<String?> = 1listOf("A", null)
for (item in listWithNulls) {

item?.let { println(it) } // &t A HZBE null
}

Elvis @1ERF
HENE—AEITZH5IA r B, HOVTLUR DR r 32, REAE; TUEAENMEZHME 7!
val 1: Int = if (b != null) b.length else -1
BT SR if-REN, RERTLLEF Elvis BIERFRE, 5IF 2: .
val 1 = b?.length ?: -1
MR 2: EMRANIES, elvis BIEFMREIREMFRER, SNREIFMFRER. HEE, YEANYEMAZH, 7SR EMNRERRE,
EEE, A7 throw #l return 7E Kotlin FERERAR, FRILE R LUATE elvis IBEFAN XATGERIEESE, HlM, R ERHSEHK:

fun foo(node: Node): String? {
val parent = node.getParent() ?: return null
val name = node.getName() ?: throw IllegalArgumentException('"name expected")
/7

L IRERE

BE-FAIFERE N NPE BFEESHENTUTE b!! ,XKRE—MNEFH b E (FIE0:EFHNFIFPH String ) HEBWMR b AE, L —1
NPE B3%:

val 1 = b!!.length

Eitt, NRIRFBE— NPE, fREIAFEE, ER MU AERERE, TUNEFSFHEME,

REHIRBRMR

MR RAZEIREDR, BAEMAEBEROTEERS S ClassCastException o B—MERZRFEAR SRR, MR EIRAFIRFRIINIR G
null:

val aInt: Int? = a as? Int
AIERBNES
MRIFE— I ATXBTENES, HFEBELIRETTE, (RAIEM filterNotNull REI,

val nullablelList: List<Int?> = 1listOf(1, 2, null, 4)
val intList: List<Int> = nullablelList.filterNotNull()
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https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/let.html

Kotlin HFAEREXEZE Throwable XKHNFHE, SIREHFHES IHIZEMIESMAENERE,

A throw-RiAR M ZE,

throw MyException("Hi There!")

£/ try-REAXNRHREE.

try {
/7 —EERES

}

catch (e: SomeException) {
// RIERERF

}
finally {

// EIERY finally R
}

AUEZESZH catch Rofinally ALK, B2 catch #l finally REMDFIZEFEE—T.

Try B—1 &Rz
try 8—1M&REX, ERME—TREE,

val a: Int? = try { parseInt(input) } catch (e: NumberFormatException) { null }
try-REXEEER try RPH RE—NREAXHE R (FIA) catch RAMNRFE—PRER, finally RANABTFEEMREXNLER,

ZRHNFE
Kotlin ZEZRHNSE. XEFERZERH, BHIISRERHE—E2HN6F.

LT JDKH# StringBuilder EEMHW—NRFHED
Appendable append(CharSequence csq) throws IOException;

XPMERBMHAEE? B, SRFKBM— P FHFHRZI—LERAE (— StringBuilder .EMBAZ. —MEHIA%) L RS FIHTEARL
IOException o A A?EAEAEEEERIT IO BE(Writer tHLIT Appendable)------ FRLESEXMARBREL o] A IR :

try {
log.append(message)

}

catch (IOException e) {
/] BABRE
}
XHFEF, BR(Effective Java) 5 65 & FEAMKEE,

Bruce Eckel £(Java EEEEZHFE?) (Does Java need Checked Exceptions?) H#giH:

B MEFNRFHNECRRERERRNES AR ENE~HNABRE, ERARRG T ANERRP— N FRENG L —E=NE
K. RBRERIHEERS.
HAtHEX3HE:

— Java UZH B EE—15E2) (Java's checked exceptions were a mistake) (Rod Waldhoff)

— (ZHEEr M) (The Trouble with Checked Exceptions) (Anders Hejlsberg)
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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

Nothing §8!
£ Kotlin A throw @FRIAI, FRARETAERE (Fbin) YA Elvis RIATNH—E853

val s = person.name ?: throw IllegalArgumentException("Name required")

throw FRAXMILBZIHAER Nothing . ZXEGHE, MEATRESKEFREARNNIBMAE, ERE SHLIEH, fREILEER Nothing RiR
B—MNKEF SR EIREREL

fun fail(message: String): Nothing {
throw IllegalArgumentException(message)

}
YIRARZER R, FFERFERTFIBHIZER:

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

Java Hi2{EM
5 Java Hi2{E4EXMER,ES N Java BIZFESETHhNEREZD,
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TR
AR
SRR TIBIMEIREI075 %, BAWSERR, I8 annotat ion EHRIRAERMEE:

annotation class Fancy

SERRRIMTINE MR UBE A AR RSSRIEE
— @Target $§EFT A ZEBIRERTRIVATAEAIZEEY R R Bl . RIERF) ;
— @Retention IEEIZEMET FHETERMITEN class XHF, UREEETIHETBESRITTR (BRIAERE true) ;
— @Repeatable A ERN TR LEZRERERNIZERE;
— @MustBeDocumented }§E ZEBRBAHE API 9—885), HENZ B ETE £RK API SR R RS EZNER .,

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

@Retention(AnnotationRetention.SOURCE)

@MustBeDocumented

annotation class Fancy

R

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

MR FEN LN TDEREHITIRE, WHREEMIERHARPFRM constructor XEF , FHIGEMRRNE HATE:

class Foo @Inject constructor(dependency: MyDependency) {
/7

}

fRGET LR R M AIR2S

class Foo {
var x: MyDependency? = null
@Inject set

SR
ERA LB RESHMER K.

annotation class Special(val why: String)

@Special("example") class Foo {}

RFHSHERE:
— MEF Java REXRBEZEE (Int, LongH) ;
— FHH;
— #(Foo::class);
— 1
— HAtERR;
— LEEYIEEMERE,
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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

ARBHAREUTEE, R JVM FZER null FRFBEMNERE,
MREWAER—TERNSE, VAR @ FHIRK:
annotation class ReplaceWith(val expression: String)
annotation class Deprecated(
val message: String,

val replacewWith: ReplacewWith = ReplaceWith(""))

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

MRFTER— P EETNERSH, BERA Kotlin 2 (KClass) .Kotlin fFiFR s BEpIGHEEEN Java 2, LUE Java LIBEESIEEEIZTMNSE

o

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

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

Lambda &ixzX
ERBA AT lambda Rz TSN AT ER lambda RiAR K invoke() A& L. X F & Quasar XIFMIERRER, ZIEREHER
BITHERIEH

annotation class Suspendable

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

ARRERLBR
LB EMER IS HHITIRER, MABRZE Kotlin JTt& £MEY Java TREE S, AEERRN Java FHBPZEEE SN AIREMLE JIRE
FERE XS RE BRI A P2 AR, 1B R A T I 3%:

class Example(@field:Ann val foo, // txE Java FEX
@get:Ann val bar, // ¥mE Java getter
@param:Ann val quux) // #oE Java MERESEL

AILUMERMERMELERITEREN XM EHEIR—=, BHEEIR file BUERERIE XHMTNE. package i8S Z AT EEMASAZH IR HE
BB HRAYE) ©

@file:JvmName("Foo")

package org.jetbrains.demo

MR E—BIRE S NERE, BARTUXERERBITES —EBREERIGES HEMETRRERESA:

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

SRHERL BN RYIR:

— file
property (G LLE4rHYEMES Java RET )
field

get (Bl getter)
— set (B setter)

105


https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-class/index.html
http://www.paralleluniverse.co/quasar/

receiver (FBERHRFEEHIZKESE)
param (¥:&EEEE)

— setparam (B setter %))

delegate (HERBUFHEZRLFINFER)

BT RRBERKE S, BEAUTIEE:

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

MRAIEEEAL BT, WREEEEANEREN 0Target ERERER BT MRASTEANER, WEAUTFIRPHE—ERER:

— param
— property

— field

Java ;Efi#

Java ;25 Kotlin 100% & :

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

class Tests {
// ¥ @Rule FRENATREME getter
@get:Rule val tempFolder = TemporaryFolder ()

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

E7 Java RE RIS EEXSEINF, FRAREER MR EAR EEREESH MR, MEEEAGISHEE.

// Java

public @interface Ann {
int intvalue();
String stringVvalue();

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

FAKTE Java H—#F, —MIHMERR value S, ENELTHTEXNBIEE.

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

}

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

WK Java Y value SHEFHALE, ESK A Kotlin FEI—4 vararg ¥
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// Java

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

}

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

WFEEHAXBNEMSE, MFEEXNER arrayof :

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

}

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

ABEFINESFARERELS Kotlin L83,

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

}

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

}

107



=53

RETBXHFN—HIBSHERE, EAVEETH B ARNZFNEN, Kotlin iILIESPHRHMESE#HA—SFLARHWEB S BMEETHRAE —
BMHE— BRI RRAIKE) 5t A RS R RE R EEXR,

L 7E Java F A L, EARSIIEEFIRINSTIA NN BIHE JAR X1 (kotlin-reflect. jar) 8% XFHR N T B R ER RS THEER
RIFAERF R AT BT FERIR /D SNRIRTF R A R 5T, BBRIZ jarXXHFRINEIBIE /Y classpath Ho

%518
REFHRFIEERIRE Kotlin 2B9EITIIS . ZIREXX SR Kotlin 28931, RILUER XFEHE EE:

val ¢ = MyClass::class

%352 KClass B 9{E,
JEEE, Kotlin 25| B 5 Java #35|AARE. B3X18 Java 25| A, #B7E KClass FflI LEMA .java B,

BENXSIA(B1.1E)
SRR RIENZRE, AILUAERN ::class BARIUEERAILLSIA:

val widget: wWidget = ...
assert(widget is Goodwidget) { "Bad widget: ${widget::class.qualifiedName}" }

{RE] LAIREX X REVEEIHZEAS A, 5130 Goodwidget 3 Badwidget , REZFUEFRANMERZE widget,

%5 | A
YHEMNE— e B RKAEANT:

fun is0dd(x: Int) = x % 2 != 0
BN URESHEZAAE (is0dd(5) ), BRENBEATLUBEEA—MEEE, FIIIELES — D RE. 7k, TIVER : 1B1FH:

val numbers = listOf(1, 2, 3)
println(numbers.filter(::is0dd)) // &t [1, 3]

XE ::isodd BEEHERE (Int) -> Boolean MI—MHE,
Y F TP EMRSEAENARE, . TUBATFERRLR, Fm:

fun is0dd(x: Int) = x % 2 != 0
fun isOdd(s: String) = s == "brillig" || s == "slithy" || s == "tove"

val numbers = listOof(1, 2, 3)
println(numbers.filter(::is0dd)) // 5|FZ| isodd(x: Int)

HE, (RO LB A A | AEEEAEERNEEXENTEPREREHVEN LT
val predicate: (String) -> Boolean = ::is0dd // 5|FHZ| isodd(x: String)

MERNEEFERALNRRREET BRE, CEEZREN, §I30 String: :toCharArray AR String RHT—MBEE: String. () -
> CharArray .

T RRAS
ZERUTREC
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https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.reflect/-k-class/index.html

fun <A, B, C> compose(f: (B) -> C, g: (A) -> B): (A) -> C {
return { x -> f(g(x)) }
}

BRE—MEAEHNREMNRENAS: compose(f, g) = F(9(*)) . BIE MRAILGEEAFIAMASIA:

fun length(s: String) = s.length

val oddLength = compose(::is0dd, ::length)

val strings = listof("a", "ab", "abc")

println(strings.filter(oddLength)) // Hiti "[a, abc]"

E%sIA
EHERMIERN Kotlindh —FXREIFIR, KB AILUER :: BEF:

var x = 1

fun main(args: Array<String>) {
println(::x.get()) // & "1
1ix.set(2)
println(x) // i 2"

FiXR @ :x KREH KProperty<int> HEHEMNR, EAFRIVER get() ENENE, REER nane BERIBMEHRBR. EZEREER
xF KProperty HH X,

SHFAEREM, FI0 var y = 1, ::y REIKMutableProperty<Int> #BIW—ME, ZERE— set() Hio

BESIBATURAERTES KR ML :

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

EifEFRNRANRENE, BINXHFREE:

class A(val p: Int)
fun main(args: Array<String>) {

val prop = A::p
println(prop.get(A(1))) // &t "1

T REME:

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

fun main(args: Array<String>) {

println(String::lastChar.get("abc")) // it "c"
}

5 Java RETREIZFE

fElavaF AL, IREESERGENT R, EIRMT 5 Java REIKRZEMRE (B kotlin.reflect.jvm &), 40, EEH—AF Kotlin B
getter Y REFER® JavaF ik, AlXEE:
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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(args: Array<String>) {

println(A::p.javaGetter) // i "public final int A.getP()"
println(A::p.javaField) // Hiti "private final int A.p"

BRI TF Java 8 Kotlin 25, i5MER . kotlin EREM:

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

HiER G| A

MIERE AT LUK TT AR IEABEE S| Ao A TR0 LU FHARRXAF B9 R S S BN R B 3th 75 : ES AT E R HUER RS M iR EIEN KRB MR, @
fEA o BREFHRIMER RS BEER K. R TENRY, CHE-—IMTSHIEE Foo XEMRKSE:

class Foo

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

}
€M ::Foo ,3 Foo NESHMISRE, HITAT X EEMARE:

function(::Foo)

BENRHKSEESIBE 11 E)
{RETIAB | PR T SIS U5

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

val isNumber = numberRegex::matches
println(isNumber("29")) // HiHi“true”

BAERERAZE matches MERNEFMEES|H. X5 ASBERHZRE L. SAIUERER 0 LART) RERTFEABF— T RERER
IRTURY TR

val strings = listOf("abc", "124", "a70")
println(strings.filter(numberRegex::matches)) // HiH“[124]”

LB RE B B RIAB R MR AP E AR5 | A BRERYRIARA S| AR EZKE “Win” 2IE £, Atz ENRETBESK:

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

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

BIESI BT SRE:

val prop = "abc"::length
println(prop.get()) // HH”3”
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RERLHIMES

192258 (builder) FIERTE Groovy 3 X HIER AT, MR IBAIFINL R (semi-declarative) M7 R MBI BREA AR LA XML, 755 Ul 4
. 34 3D FEIAREMBESIHEE

WFREERT, Kotlin RIFLZERHMELE, XEFENILL Groovy BSHIESRELMERRS| 1,
W FHEREENR, Kotlin S2HFanSsE B ES,

— P RER SRR
ZETENRD:

import com.example.html.* // Z0F3FER

fun result(args: Array<String>) =
html {

head {
title {+"XML encoding with Kotlin"}

}

body {
h1l {+"XML encoding with Kotlin"}
p {+"this format can be used as an alternative markup to XML"}

// — PN EBERMNXARABHTER
a(href = "http://kotlinlang.org") {+"Kotlin"}

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

p {+"some text"}

/7 LUFRBERNIAE
p{

for (arg in args)
+arg

-}

XEFEAEN Kotlin X3, fRAITEX EELETT EXHAE (BREHENRBEPET .

KRR
ILENIREE Kotlin hLIMLR L MR BN, B, RNFTEEXEKITEEMRIER, TAFPRENFTEER HTMLARE, A—EXRAUES
SERle 40, HTML B—MEIR <html> R, WMBHEEX T <head> M <body> EHFHFIFE. (BR EXENAEH.)

BT, L HNEE T AT AR T U ERBTXES:

html {
7

}
html SEfR ER— KB, EEZ—1 lambda RiA FASE. ZREEXIT:

fun html(init: HTML.() -> Unit): HTML {
val html = HTML()
html.init()
return html
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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
http://try.kotlinlang.org/#/Examples/Longer examples/HTML Builder/HTML Builder.kt

RXPMREIEZ—1EBA init BB, ZEREEME— TR ZRIMEILERE HTML. () -> Unit, ER— FRUTEIRMEE . IERER
MREMRHEE—D HTML KBS (#4F) , H AN TERERREDIEA LIRS, ZERE R IEE this XEFIHR:

html {
this.head { /* ... */ %}
this.body { /* ... /3

(head 1 body 2 HTML BIRXGEREK.)

BT, AR, this JUERET, BINBHNABEERELFER—WESET

html {

B2, MERMMA A7 LRNERE LEEXE html REEERE, SRT— HTML BFEH, AREETEREASBENNRERBLE TR
118w G, 3L REHTMLES LA head #1 body ), ARIREIL IS, X IE BT 2EFARIMAY,

HTML 2EHE head # body HEHIENXS html M. B—HNXFIZ, EMFRENSHRMEIEE HTML EHIE children £&H:

fun head(init: Head.() -> Unit) : Head {
val head = Head()
head.init ()
children.add(head)
return head

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

AR EX AR IR EE, BT B — 28R, initTag :

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

FREL, BRAE SRR R SR R

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

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

HABEANTATUERENIRME <head> M <body> 5%,

BB S —FERMAMIRE AR RIS £ L P HIXFTE

html {
head {
title {+"XML encoding with Kotlin"}
}
/7

FRUEZ b, HIRBIE— P FHEBRE— MRS, BECHEE— M +, FIER—MREIRMA, MA—1E14% unaryPlus() #fF. &%
{ELFF LR A— M BEE unaryPlus() EXHI, ZEEZ TagWwithText MRE(Title HIRHK)HIRA:
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fun String.unaryPlus() {
children.add(TextElement(this))
}

FAL, TEXEHIZ + FIfMEBRIE— M FHREET—1 TextElement EHIH, FHIGEFME children £&F, UEERAMRERN—MEY
BIER S,
FrE XL LEDERRHIMEBSNNE com. example. . html FEX, ERE—TH, fRATRIREX MEHTTEE o

{ERIEIEE]: @DsIMarker (B 1.1 i)

&F8 DSL BY, AT 8ER@F) L XA LUAA A SR EREE, HAMTLUAA lambda RAXNAR S AT ANRRIERENS E, BRESH—F—H#
ZER, MBEES— head NEBHY head ARITHBHEE:

html {
head {
head {} // Wiz
}
// ...

EXMIFh, AR EREENRERIZWE this@head MIERAIA; head() BIMEMEURE this@html KIRKR, FALUABE—ERIEEN.
AT BRI R, 7£ Kotlin 1.1 5|\ T —FMEHIIEIRE ERIRAVIS AN

AT ERIFSFREFIRL, B RB YA BERBIRICERATEE DSL PERMFIARREREE, §I30, 3F HTML #9228, HIEE— R
@HTMLTagMarker :

@bs1Marker
annotation class HtmlTagMarker

WMR—ERREER @Ds1Marker SERRFRE, BBAIZEMMAEFRH DSL 45ic.
7ERA189 DSL Hh, FREIT SR B T HRMEZE Tag . IEMFA @HtmlTagMarker FimEBEMREB T, Z/5, Kotlin HiFBIGAIE BRI
HERE:

@HtmlTagMarker
abstract class Tag(val name: String) { ... }
FANTRHA @HtmlTagMarker #5:F HTML B¢ Head 2, EAENINBRERIT:

class HTML() : Tag("html") { ... 3
class Head() : Tag("head") { ... }

ERINT ZERRZIG, Kotlin RIFFTMAE ML R E RF—1 DSL W—8%, H AR AT RARRERMNIZKERM S

html {
head {
head { } // EiR:IMEFRWRENR R
}
//

EER, MAT LR ASNRIENE R R, BREMEIX—m, RS MEARIEE X MEWE

html {
head {
this@html.head { } // ®J&E
}
//

com.example.html BHNFTEENX
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XHZE com.example.html BHEX (RELEFIFHERNTR) . EME— HTML . KBHAEMREAT I ERLM FiEWER lambda Tk
o

J&/EE, @Ds1lMarker JEfRTE Kotlin 1.1 &4 AT,

package com.example.html

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

3

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

@bs1Marker
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 TagwWithText(name: String) : Tag(name) {
operator fun String.unaryPlus() {
children.add(TextElement(this))
}
}

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

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

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

114



class Title : TagwithText("title")

abstract class BodyTag(name: String) : TagWithText(name) {
fun b(init: B.() -> Unit) = initTag(B(), init)
fun p(init: P.() -> Unit) = initTag(P(), init)
fun 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("h1")

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
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KEZHZ
KRB A MELBREHERRM WREHBAMKK, (RAILUSB IS INBEN R, HEAMNIMERRLER,
CHBTEERKAZREE, fii, BEARESLERRERS|H:

typealias NodeSet = Set<Network.Node>

typealias FileTable<K> = MutableMap<K, MutableList<File>>

fRET LA R RSB R M 55 SR 2 -
typealias MyHandler = (Int, String, Any) -> Unit

typealias Predicate<T> = (T) -> Boolean

fRAT LA A BRI 2K AU IR R 7R

class A {
inner class Inner
}
class B {
inner class Inner
}
typealias AInner = A.Inner
typealias BInner = B.Inner

HKAFNBRESINEE, ENERTHEHNNEERE, HIRERBFRM typealias Predicate<T> HfFM Predicate<Int> B, Kotlin 4FiF
BEBIWEY EBA (Int) -> Boolean, Ft, HIRFEZRIREERA, (Ra] IAERZLBNT SR, RZIFA:

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)) // &t "true"

val p: Predicate<Int> = { it > 0 }
println(listof(1, -2).filter(p)) // % "[1]"
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BE

Grammar
Notation

This section informally explains the grammar notation used below.

Symbols and naming

Terminal symbolnames start with an uppercase letter, e.g. SimpleName.

Nonterminal symbolnames 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 jteration (zero or more).

Operator + denotes jteration (one or more).

Operator ? 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*

k]

start

script )
'Dreamble expression®

reamble
used by script, kotlinFile)
: fileAnnotations? packageHeader? import*

flleAnnotatlons

(used by preambl )
: fileAnnotation*

flleAnnotatlon
(used b'y fileAnnotations)
"'@"'flle" ":" ("[" unescapedAnnotation+ "]" | unescapedAnnotation)

yackageHeader
used preamble)
: modifiers "package" SimpleName{"""} SEMI?

b
See Packages

import

(used by preambl e)
: |mport“ impleNamef{""} (""" "*" | "as" SimpleName)? SEMI?

See mports
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toplevelObject
(used by kotlinFile)

:class

: object
:function

: property

;
Classes

See Classes and Inheritance

class
(used by memberDeclaration, declaration, toplevelObject)

mod| ers(“class" "interface") SimpleName leName
eParameters?
rimaryConstructor?
(" " annotations delegationSpecifier{","})?
eConstraints
(c(assBod)Z7 enumClassBody)

rlmaryConstructor
() sed by class, object)
(modlfler “constructor")7 ("(" functionParameter{","}")")

classBod

(used by ob ectLiteral, enumEntry, class, companionObject, object)
L members 7 s STIRAIONERES

members

(used bg numClassBody classBody)

: memberDeclaration*

JelegatlonSpeafler

(used by objectLiteral, class, companionObject, object)

: constructorlnvocatlon
: userType

: explicitDelegation
explncntDelegatlon

(used by delegationSpecifier)
userType "by" expression

typeParameters

(used by class, property, function)
. ll<ll eparamete {ll n ll>ll
typeParameter

(used by typeParameters)
: modifiers SimpleName (":" userType)?

I
See Generic classes

typeConstralnts
(use by class, property, function)
("where“ erConstram {"'}?

typeConstramt
(used by typeConstraints)
annotatlons SimpleName

ype

See Generic constraints

Class members

memberDeclaration
(used by members)

: companionObject
:object

: function
: property
:class

typeAlias
:anonymouslnitializer
: secondaryConstructor

anonymousinitializer
(used by memberDeclaration)
:"init"block

companlonOb ect .
(usedb mem erDeclaration)
: modifiers "companion™ "

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

valueParameters
(used by secondaryConstructor, r function)
: "(" functionParameter{","'}? ")"

functlonParameter )
(used by valueParameters, primaryConstructor)
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: modifiers ("val" | "var")? parameter ("=" expression)?

initializer
(used by enumEntry)

: annotations constructorinvocation

block

(us{ed by catchBloc}k, anonymouslnitializer, secondaryConstructor, functionBody, controlStructureBody, try, finallyBlock)
:"{" statements "}"

t
function

(used by memberDeclaration, declaration, toplevelObject)
: modifiers "fun" typeParameters?

type """ | annotations)?
SimpleName
typeParameters? valueParameters (":" type)?
typeConstraints
functionBody?

ft’mctionBody
(ug(led ay getter, setter, function)
:bloc

: expression

v’ariableDeclarationEntry

(used by for, lambdaParameter, property, multipleVariableDeclarations)
:SimpleName (":" type)?

?gult(;pge\éariatbleggclarations
used by for, lambdaParameter, propert
: "("variableDeclaration Entry{",E'} "%"

’roperty . . .
?used by memberDeclaration, declaration, toplevelObject)
: modifiers ("val" | "var"

typeParameters? (type "" | annotations)?
(multipleVariableDeclarations | variableDeclarationEntry)
typeConstraints

'by" | "=" expression SEMI?)?
etter? setter? | setter? getter?) SEMI?

See Properties and Fields

etter

used b Qropert¥)
:modifiers "get

: modifiers "get" "(" ")" (":" type)? functionBody
setter

(used b groperty)
: modifiers "set'

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

)

Farameter

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

3
object
(used by memberDeclaration, declaration, toplevelObject)
: "object” SimpleName primaryConstructor? (":" delegationSpecifier{","})? classBody?
secondaryConstructor
(used by memberDeclaration)
: modifiers "constructor" valueParameters (":" constructorDelegationCall)? block

’
constructorDelegationCall
(used by secondaryConstructor)
: "this" valueArguments
:"super" valueArguments

’
See Object expressions and Declarations

Enum classes

See Enum classes

enumClassBody
(used by enumClassBody, class)
:"{" enumEntries (";" members)? "}"
;enumEntries (used by enumClassBody) : (enumEntry{","}")"?)? ;
enumEntry
(used by enumClassBody)
: modifiers SimpleName ((":" initializer) | ("(" arguments ")"))? classBody?

i

Types

See Types

type
(used by isRHS, simpleUserType, parameter, functionType, atomicExpression, getter, variableDeclarationEntry, lambdaParameter,
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progerty erArguments, typeConstraint, function)
annotatlons typeDescriptor

typeDescrlptor
(used by nullableType, typeDescriptor, type)
eDescrl tor ")

ll(ll o

:functlonT
: userTyge

:nullableType

: 'dynamic”

nullableTy e
(used by ypeDesgt;lp' tor)

typeDescriptor
userType

(used bly ypeParame’ie , catchBlock, callableReference, typeDescriptor, delegationSpecifier, constructorlnvocation, explicitDelegation)
simpleUserType{""

5|mpleUserType
(used b

P/userT e

:SimpleName (‘<“(ogt|onalPro ection type | "*"){"}"} ">")?
optlonalPrOJectlon

(used by simpleUserType)

: varianceAnnotation

functlonType

(used b¥ eDescriptor)
"%%D""—L parameter | modifiers type){","}")" "->" type?

5

Control structures

See Control structures

controlStructureBod¥

(uged tl)(y whenEntry, for, if, doWhile, while)
:bloc
: blockLevelExpression

i

(usedb tomlcExgresswn)
"|f" "(" expression ")" controlStructureBody SEMI? ("else" controlStructureBod

(used bﬁ atomicExpression)

: "try lock catchBlock* finallyBlock?
catchBlock
(used b

: "catcﬁ" (" annotations SimpleName ":" userType ")" block

finallyBlock

(used by tr

:"finally" block

loop

(used by atomicExpression)
:for
:while
:doWhile

>

for

(used by 00
'"for" ‘("annotatlons(multl leVariableDeclarations | variableDeclarationEntry) "in" expression ")" controlStructureBody

wh|le
(used by loo
:"while" "(" expression ")" controlStructureBod

doWhile
(usedb loop)
:"do" ontrolStructureBod "while" "(" expression")"

5

Expressions

Precedence
Precedence Title Symbols
Highest Postfix -y 20,7
Prefix -y, ++, ==, I labelDefinition@
Type RHS 1,as,as?

Multiplicative  *,/,%
Additive +, -

120



Precedence Rittge Symbols
Infix function SimpleName

Elvis ?:

Named checks in,!in,is,!is

Comparison <, >, <=,>=
Equality ==,\I==
Conjunction &&
Disjunction |

Lowest Assignment =, 4=, -5, %=, /5, %=

Rules

expression
(used by for, atomicExpression, longTemplate, whenCondition, functionBody, doWhile, property, script, explicitDelegation, jump, while,
arrayAccess, blockLevelExpression, if, when, valueArguments, functionParameter)

: disjunction (assignmentOperator disjunction)*

cfisjunction
(used by expression
: conjunction ("||" conjunction)*
I
conjunction
(used by disjunction)
: equalityComparison ("&&" equalityComparison)*

e’qualityComparison

(used by conjunction) ) )

: comparison (equalityOperation comparison)*
comparison . .
(used by e%yalltyComQ_arlson) ) )

: namedInfix (comparisonOperation namedInfix)*
namedInfix

(used by comparison)
: elvis xgressg2nOperatjon.elvisExpression)*
: elvisExpression (isOperation isRHS)?

2 . .
elvisExpression

(used by named Infix)

: infixFunctionCall ("?:" infixFunctionCall)*

infixFunctionCall

(used by elvisExpression)
: rangeExpression (SimpleName rangeExpression)*

r’angeExpression
(used by infixFunctionCall
: additiveExpression ("." additiveExpression)*

additiveExpression )
(used by rangeExpression) . ) o )
: multiplicativeExpression (additiveOperation multiplicativeExpression)*

n’wultiplicativgl_ixpression.
(used by additiveExpression)
: typeRHS (multiplicativeOperation typeRHS)*

typeRHS o .
(used by multiplicativeExpression)
: prefixUnaryExpression itiﬁeoﬁeration prefixUnaryExpression)*

)

E)refixU naryExpression

used by typeRHS

: prefixUnaryOperation* postfixUnaryExpression
ostfixU naryExpression ) ) )
Fused by prefixUnaryExpression, postfixUnaryOperation)

: atomicExpression postfixUnaryOperation*®
: callableReference postfixUnaryOperation*

c’allableRefere_nce )
(used by postfixUnaryExpression

: (userType "?™*)? "::" SimpleName typeArguments?

> . .
atomicExpression

(used by postfixUnaryExpression)
: ll(ll QE ression mmn
: literalConstant
:functionLiteral
: "this" labelReference?
: f'fsuper“ ("<"type ">")? labelReference?
i
:when

i
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: objectLiteral

[o]

mpleName
eldName

g

[mal(%]r5y

labelReference

(used by atomicExpression, jump)
: "@" ++ LabelName

labelDeflmtlon
(used by Qreflenar¥Operatlon, annotatedLambda)
:LabelName ++"@"

l|teralConstant

(used by atomicExpression
:"true" | "false"
:stringTemplate

: NoEscapeString

: IntegerLiteral
: Hexadecimalliteral

: CharacterlLiteral
: FloatLiteral
: "null"

strin Template
(used by literalConstant)

: "\“" stringTemplateElement* "\""
strl TemplateElement
by <

(use stringTemplate)

: RegularStringPart
: ShortTemplateEntryStart (SimpleName | "this")

: EscapeSequence
longTemg(at
longTemplate

(used by stringTemplateElement)

.ll${ll expression ll}ll

iSRHS
(used by namedInfix, whenCondition)
:type

c(eclaratlon
(used by statement)
:function

: property
‘class

:object

s’tatement

(used by statements)

: declaration
blockLevelExgression

blockLevelExpresswn

(used by statement, controlStructureBody)
annotatlons("\n")+ expression

multlpllcatlveo eration
(used ymultl icativeExpression)

G

addltlveOperatlon

(used by additiveExpression)

Shg.

|n0perat|on

(u's;ed by amedlnflx)

typeO eration
(used y typeRHS)

"wgg? .

|sOperat|on

(used bx namedlnflx)

lllsll 'IS
comparlsonOperatlon

(used b comparlson)
: ll ll L} >|| > n ll

equalltyOperatlon

(usled"by equalltyComQarlson)

a55|gnment0perator

(used by expression)

: 4=t =, nk_n, ll/_n 7

p’refixU naryOperation
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(used by PrefixUnaryExgression)
. ll_ll . ll+l

; ll++.ll : |l__l|

S

: annotations

: labelDefinition

yostfixU naryOperation )
?used by Qostfn(UnaryExgresswn)

UL
: callSuffix

:arrayAccess . ) .
: memberAccessOperation postfixUnaryExpression

callSuffix

(used by constructorlnvocation, postfixUnaryOperation)

: typeArguments? valueArguments annotatedLambda
: typeArguments annotatedLambda

b
annotatedLambda
(used by callSuffix)
: ("@" unescapedAnnotation)* labelDefinition? functionLiteral
memberAccessOperation
(used b7y postfixUnaryOperation)
PRLLLLE L b 2 L ll’)ll

tilpeArguments

(used by callSuffix, callableReference, unescapedAnnotation)
: ll<ll t: : ge{ll’ll} ll>ll

v’alueArguments

(used by callSuffix, constructorDelegationCall

: unescapedAnnotation)
:"(" (SimpleName "=")? "*"? expression{","} ")"

I
jump
(used by atomicExpression)
: "throw" expression
:"return" ++ labelReference? expression?
: "continue" ++ labelReference?

:"break" ++ labelReference?

t

functionLiteral

(used by atomicExpression, annotatedLambda)
:"{" statements "E"
:"{" lambdaParameter{","} "->" statements "}"

’

lambdaParameter

(used by functionLiteral)
:variableDeclarationEntry
: multipleVariableDeclarations (":" type)?

s’tatements

(used by block, functionLiteral)
: SEMI* statement{SEMI+} SEMI*

c’onstructorlnvoqation o
(used by delegationSpecifier, initializer)
:userType cailSufﬁx

’
arrayAccess

(us[ed by Qostfix?nawOperation)
: nrn e

xpression{""} """

o’bjectLiteral
(used by atomicExpression)
: "object" (":" delegationSpecifier{","})? classBody

’

Pattern matching

See When-expression

whe

n
(used by atomicExpression)
:"when" ("(" expression")")? "{"

"}yyhenEntry*

V\’lhenEntry

(used by when)
: whenCondition{""} "->" controlStructureBody SEMI

:"else" "->" controlStructureBody SEMI
whenCondition

(used by whenEntry)

expression )
:("in" | "1in") expression
c("is" | "lis") isRHS

’

Modifiers
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modifiers

(used by typeParameter, functionType, secondaryConstructor, getter, enumEntry, setter, class, packageHeader, property,
comgg.rf\.lorlob ect, functionParameter, primaryConstructor, function)
- moditier

modifier
(used bP/ modifiers)
: modifierkKeyword

b
modifierKeyword
(used by modifier)

: classModifier

: accessModifier

: varianceAnnotation

: memberModifier
: parameterModifier
: typeParameterModifier
: functionModifier

: propertyModifier
:annotations

classModifier
(used by modifierKeyword)
: "abstract"
: "final"
:"enum"
: llopenll
: "annotation"
: "sealed"
:"data"

memberModifier
(used by.mq‘difierKeyword)

:"final"
: "abstract"
: "lateinit"

accessModifier
(used by modifierKeyword)
: "private"
: "protected"
:"public”
:"Internal"

varianceAnnotation
(used by modifierkeyword, optionalProjection)
2"in

S"out”

)

arameterModifier

used by modifierKeyword)
: "noinline"

:"crossinline"

n

ti/peParameterModifier

(used by modifierKeyword)
: "reified"

functionModifier

(used by modifierKeyword)
: "tailrec"

: "operator"
: "infix"
:"inline"
: "external"
ropertyModifier

?used by modifierkeyword)
:"const"

’

Annotations

annotations
.(u.sgdl.by c)atchBlock, prefixUnaryOperation, blockLevelExpression, for, modifierKeyword, class, property, type, typeConstraint, function,
initializer

: (annotation | annotationList)*

annotation )
(used by annotations) )
:"@" (annotationUseSiteTarget ":")? unescapedAnnotation

annotationList )
(used by annotations)
:"@" (annotationUseSiteTarget ":")? "[" unescapedAnnotation+"]"

a’nnotationUseSiteTarget
(us]gtl:i by annotation, annotationList)
Ll i eII

S "field"
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: "property"
:ll eth

: llsetll
:"param"

: "setparam"

u’nescapedAnnotation_ ) o
(used bP/ annotation, fileAnnotation, annotatedLambda, annotationList)
: SimpleName{""} typeArguments? valueArguments?

Lexical structure

Bglper
igit
(u?gg'bxglurategeruteral, HexDigit)

IntegerLiteral

(used by literalConstant)
: Digit+?

FloatLiteral

(used by literalConstant)
:<Java double literal>;

helper

HexDi%it

(used ﬁ/[Re ularStrin Ff’a]rt
: Digit IIAI ..llFll, llall" (F4l) ;

HexadecimalLiteral

(used by literalConstant)
:"0x" HexDigit+;

CharacterLiteral

(used by literalConstant)
: <character as in Java>;

See Basic types

NoEscapeStrin%

(used by literalConstant)
:<"""-quoted string>;
RegularStringPart

(used by stringTemplateElement)

: <any character other than backslash, quote, $ or newline>

Shpr"tTemplateEntryStart:

EscapeSequence:
: UnicodeEscapeSequence | RegularEscapeSequence
UnicodeEscapeSequence:

:"\u" HexDigit{4}
RegularEscapeSequence:

: 'Ji“ <any character other than newline>
See String templates

SEMI
(used by whenEntry, if, statements, packageHeader, property, import)
: <semicolon or newline>;
SimpleName
gused by typeParameter, catchBlock, simpleUserType, atomicExpression, LabelName, packageHeader, class, object, infixFunctionCall,
unction, parameter, caliableReference, FieldName, variableDeclarationEntry, stringTemplateElement, setter, enumEntry, import,
companionObject, valueArguments, unescapedAnnotation, typeConstraint)
:<javaidentifier> N
:"" " <java identifier>"""

HexadecimallLiteral)

5
See Java interoperability

FieldName

(used by atomicExpression)

:"$" SimpleName;
LabelName

(used by labelReference, labelDefinition)
:"@" SimpleName;
See Returns and jumps
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ANTINAE Kotlin RRKRZAS AR FRARFRBERIL,

FAMIELCE

HAMEREEE XN EM: W FAENTMRZAE Kotlin (FI30, 1.2 71 1.1.5) , A—MEFESHRBE S S — MR —EERE? TENTIRER
T AERRAISHIFRERN EE R, RRE S B (BMER B FhR 4 SR ARARES) BB AR EKIB 34 F “IBARA" FA1ER OV, 3T “Hihkas” A
NV,

— C—5%2%#%A (Full Compatibility)
— &5
— TIBEME (B bug*)

— HRERINMBRIENE S /R
— API(kotlin-stdlib-*. kotlin-reflect-*)
— J& APl E4Bh
— FTEEARIN/MIBRHE WARNING ZREVFTFAIR
— 3t (ABI)
— B17E: TR LA B R AER
— {iF TR LB RGER

— BCLA—iE=#1 APl /53 A (Backward Compatibility for the Language and API)

o

— 18
— FIBERTE NV Fffifs OV HEFARNIEE
— BRItL 29k, OV HRAT4RIFHIFRE RS ER AT LATE NV 4RiE (BRZ bug*)
— AJHETE NV BFRINEmE%
— TE NV R LURF OV B9—LERR ]
— BIRERINMIBRF N E & /1R
— API(kotlin-stdlib-*. kotlin-reflect-*)
— FTREARINHTAY API
— ETHEARIN/MIPRTEE WARNING ZREIFFFL
— WARNING ZREYFFFAIRAIAETE NV 3R E] ERROR £RE(#E HIDDEN £&
— BCB—Zi##IM/E3# A (Backward Compatibility for Binaries)
— Zi#Hl (ABI)
— BTSNV B9 IR LATE OV By 5 FI TERY Rt /5 5
— NV 4miE23:$13%¢ OV Z#HI4mFH IR £33 NV Z#FIRIE
— OV RiFSRATRERIES NV 2 (Fla0, BRSS9 API BV Z3#4))
— BC—R2£RE3#%A (Full Backward Compatibility)
— BC=BCLA&BCB
— EXP—3238 4 MThAE (Experimental feature)
— BT
— NO—EFHAMRIE (No compatibility guarantees)
— BITaR AR MIRF 89T, BFae4S HEFFRIE
— AN AFRBNF R RIAMNTR

* BFZ bugs TEENERE MR LM —1EE bug (FIANFEMIFSRISETHE M) , ERE TSI N— T RIF LD, BRIZ2IFE IO RRXHE
B9ELEN.

Kotlin Z1ThREVZE A4 (RIE
JVM FE & Kotlin:
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— #HThRASER (FIE01.1.X) TLHE
— RIRAEH (FII01.X) MEHRE

Kotlin 1.0 1.0X 1.1 11X -- 2.0
1.0 - c BC BC - ?
10X C - BC BC - ?
1.1 BC BC - C e ?
1.1.X BC BC C - e ?
20 7 ? ? ?

JS FE/ Kotlin: M Kotlin 1.1 74, # T hRASFURARZAEFH B S APl IRIEMGSFHRA M (BCLA) , 8384 BCB,

Kotlin 1.0X 1.1 11X -- 2.0
1.0.X - EXP EXP -+ EXP
1.1 EXP - BCLA - ?
1.1.X EXP BCLA - ?
2.0 EXP ? ?

Kotlin Scripts: # ThRAFRhRAEFH AIESH AP IREREFRS M4 (BCLA), Bi&E BCB,

BT AREH

Kotlin AIAF Z & (JVM/Android. JavaScript AR EVIGHERNZASHT 8) . 8 F &5 B SHEMY (5130 JavaScript i&BIEHIVEL) , Fib
IR FERHAEE S BRI BT R RESEN KA ZEY, MAEN XS,

SN TFATTERAENENESY B (a0 JVM BFE A 2R JavaScript BIHZS2ER) iR (130 JVM _ESEHRXRMRE) , BiZ0iES 7 IFFE,
IRERERIE T EFRE T & LATANZG APL, FITSE HEXLE API T8N F& LLBRMNA R I MRt 2 5b, iREERE T FAEXHYE (53, JVM
B java.io 3¢ JavaScript 8 js() ) UAR—EAULE—IABREIEAX AR API (30 JVM 1 JavaScript FIEMFRER) o

LI MERIThEE

SERSIEAYTNRE, 10 Kotlin 1.1 HEIHHME, AT LUM EEFIHMIFR DR D% XEIHEEFERIZMMA (opt-in) RERA G B RIFBLEE. RRMEMNIHEES
DEEFRBDH T RAER, EEIIFRIEEARRAERNZRE S (S REGRRMTB ).

Kotlin 1.1 1.1.X 12 1.2X

11 - BC NO NO
1.1.X BC - NO NO
12 NO NO - BC

12X NO NO BC

EAP ¥JZERR

H& 7 RHABRIE (Early Access Preview, EAP) 2 RREMF %R, R RR IR AE R LA ENH RHR IR BT REETARENE
RIE (REFNREABHRBENS RITHRURR L Z B GRRNRENE) . XLADEIRE B E TR it T £ 1T7hR. Beta MRt E FX—2510.

EERFEEW BT EAP J LX (U0 1.1.0-eap-X) FHIFTE —#HIX R BER B RITRRMRAIES R F 5 EMLHIRERENETRBERER
BRAERG XS R THRAH) EAP (40 1.1.3-eap-X) , X4 EAP £ AATRE ABI A9,
REME

H— P AREEBE— M HhRAE, S—EFLARBEEH. MEMAZEN, TEESERMHRER F—RRE” . AT LR ERS R AR
BETCELRIFHINED, A MRM T U T <17 X (7£ IDE LA Gradle/Maven HEFTA) :

— -language-version X.Y —Kotlin iBShR74s XY WRBMHER, WEEHMNFAEIES RS HEIR
— -api-version X.Y —Kotlin API kR4 XY B3R A ME, WERARE Kotlin #RERE (B1541F 28 £ RAVLE) B9 API B9FrE RISIRE#HIR.

—HHIFRAY

i

==
[=]
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SASRER NV Kotlin 41235+ 7E classpath FEZH OV ARERES OV RE1E, AT AER M B BB HIRINT R, AT BiLERFHAIZITH LI E MR,
RN E AR KBRRERE NV, BARMRIEE AP| IRAE/ESRESH. TNEFECN IR LRARTELSE, HIREES,

5140, 905R OV =1.0 B NV = 1.1, {RATREMIREILU T EEZ—!

Runtime JAR files in the classpath have the version 1.0, which is older than the API version 1.1.
Consider using the runtime of version 1.1, or pass '-api-version 1.0' explicitly to restrict the
available APIs to the runtime of version 1.0.

XERERE S TRZS 1.0 B9tRERSR S EGER Kotlin 4RiFE8 1.1 XA LUBR AR A U

— MRIATEER 1.1 R AP SEERHI XL AP FIES Y, BBARG KX RARIARE 1.1,
— MRRARIFRIAIES 1.0 7 EERS, (RAILUES -api-version 1.0,

— MNMRLRRIRALE] kotlin 1.1, BFEECEAMAIESINEE (1N, AR IRE—LARRTEERBEALR) , f(RELUES -language-version 1.0, XKMR
HIFREHY API FIIBSThEER! 1.0

Runtime JAR files in the classpath should have the same version. These files were found in the classpath:
kotlin-reflect.jar (version 1.0)
kotlin-stdlib.jar (version 1.1)
Consider providing an explicit dependency on kotlin-reflect 1.1 to prevent strange errors
Some runtime JAR files in the classpath have an incompatible version. Consider removing them from the
classpath

XERERN TR ESR KFE, 5150 1.1 FREE 1.0 RETEE AT BETEEITIT IR B9EIR, BAVERERFE Kotlin EHIHERRRZS. £
B, iFEEX 1.1 RFEFMEIABIXR R,

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 Kotlin Runtime library
in the classpath.

Consider removing these libraries from the classpath

XEBEETE classpath FE—1E, ERZ(EN Gradle/Maven KFIM K Kotlin #R/ERE, iS5 E S HRER—MItkR (BN EFHH) o XHFRIEER]
HERSNINE, AAREMETIAERIAAER Kotlin FRAEERLA, HibE R Z &R ASETVHIR9PRE, R LU7E classpath 3R EIE—1EMZ MR
I IEE BB RXFMERN(ES, FHiREFEH Gradle/Maven {KEFELATEIN,
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Java BiE{E

£ Kotlin A Java 113

Kotlin FEIRITRIRAE IR T Java EIR(FME, BT Kotlin B ZAE B IIFR Java X8, H B7E Java I3 th el LA RIGFIHIEA Kotlin X5, £ 415
IS NEM Kotlin iEMA Java (LB —LL4 T,

JLFFRE Java RESERE] LAfE AR E E @R
import java.util.*

fun demo(source: List<Int>) {
val list = ArrayList<Int>()
// “for”-fBIFBF Java &&:
for (item in source) {
list.add(item)
}
// BERNEREBR:
for (i in 0..source.size() - 1) {
list[i] = source[i] // AR get # set
}

Getter # Setter

B1E Java L9TER) getter Fl setter B9757E (BHFLL get FFRMITESHAEM Ll set FRMIBRBHTTIE) 1E Kotlin PRI AR M, FIg0:

import java.util.Calendar

fun calendarDemo() {
val calendar = Calendar.getInstance()
if (calendar.firstDayOfWeek == Calendar.SUNDAY) { // 1AF getFirstDayOfWeek()
calendar.firstDayOfWeek = Calendar.MONDAY // B setFirstDayOfWeek()
}

EEE, R Java KR E—1 setter, ETE Kotlin W AKEABMRI R, EH Kotlin BEIFRXZHFRE (set-only) B%.

iR [8] void B9/ 3%

WME— Java AiEiR[E void, BBA M Kotlin BB HRE] Unit . F—B AERAHEIREE, Bi%H Kotlin fHiFREARLRE, RAizELS Bk
ANiEAY (B unit ),

¥ Kotlin F2XHEFH Java IRiRFF#ITHENX

—LE Kotlin XBFE Java PREBURIAF :in. object. is FF, R —1 Java EFERAT Kotlin XBFIEASE, (RNATLESREIS () FF/F
BXE FFR&RA*

foo. is (bar)

TREMFELR

Java FEVERS | FAEBRTEER null, XS Kotlin 33K E Java N KRERTEEREE T MK, Java FEARIEETE Kotlin AT RIXT R
N FEEEXHEBNTREINE, BHEINRSMIESTE Java FHEE (BEZESR 0.

EERUTRG:
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val list = ArraylList<String>() // 3E= (MEREER)
list.add("Item")

val size = list.size() // = (FE int)

val item = list[0] // H#ETATEEE (E@ Java WR)

YHENTAATEXETENSER, Kotlin REERFMHREATZMHEIR, EEETHEARTREAY, AATEHSEHE Kotlin ERHMEIEZERE
BRI S

item.substring(1) // RiF,0NR item == null AEESMHES

FAXRBRF T, BRETEEESFERNE TEll. HIE— N TFAERMEL— Kotlin TEY, ALK AT (ZEESREHETHNE
FEEE, MEFHP item FAABHEE), RERNATLUEZERNBERLR (T FHIFTLEIY)

val nullable: String? = item // 5¥F,&HR
val notNull: String = item // #ifF, ={TEIAIBELIY

MRBANBEFIETRE, RHIFRSERMENME — TS XPLE Kotlin WAFFTERT TE URNBEAEGEBALAFIEZESH Kotlin R, 1
SMEHE, SHRE, FIFRRNE LT EEIRFATEE (RELETZENRR, BIX FARET2HR)
FEABRTE

WEFR, FEXBREERFPERRR, AItEESFRBEIEE, AT, 415 IDE ANEE (EHEREST . SRESFE) BRMl], R
1A — M BhigfRERT A

— T ®RRT HE 1?7,
— (Mutable)Collection<T>! KR “AIAATHAALE JEZHAAETH T B JavaEd”,
— Array<(out) T>! RN “AIEHEFAETH T (X T WFAE) M Java $l”

ATt
BREAEM RN JavaX B HFRTAFEEE, MERTHEMRITTHIEZR Kotlin LB FHFHFZI[ZSMTTIETR, GIF:
— JetBrains (org.jetbrains.annotations ®## @Nullable #1 @NotNull)
— Android ( com.android.annotations # android.support.annotations )
— JSR-305( javax.annotation)
— FindBugs(edu.umd.cs. findbugs.annotations)
— Eclipse(org.eclipse.jdt.annotation)

— Lombok ( lombok.NonNull),

TRAEJBATE Kotlin 451228 R CES PR EIRENTIR,

ERRGYRE

Kotlin 455k —8053 Java 2B, XIFMIKBRZE “RIFH" M Java INH, T2 #57 ZIMERET Kotlin B, BRSTR R EFERIFHIE, BITNRTRIER
T, Java MR SBIRET ZIMERAY Kotlin KB (B2 EEE) !

Java 2B Kotlin 268

byte kotlin.Byte
short kotlin.Short
int kotlin.Int

long kotlin.Long
char kotlin.Char
float kotlin.Float

double kotlin.Double

boolean kotlin.Boolean

—LEIFREENAERE S EIRS:

130


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

Java 2§ Kotlin 28!
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!

Java BIEEFERIAZE R ST R AT 2= /Y Kotlin 388!:

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?

EEE, BELRSHNERRISLRBMSEI TSR fI0, List<java.lang.Integer> 7£ Kotlin F&EH List<Int!>,

EAEE Kotlin PRIIZRIRME AT LM, Bt Java EEEBFINTIRGY: (FRPBFIE Kotlin SEBUEHRE kotlin.collections &H):

Java 8 Kotlin RixER Kotlin aJ 238 MEMTFSAER

Iterator<T> Iterator<T> MutableIterator<T> (Mutable)Iterator<T>!
Iterable<T> Iterable<T> MutableIterable<T> (Mutable)Iterable<T>!
Collection<T> Collection<T> MutableCollection<T> (Mutable)Collection<T>!
Set<T> Set<T> MutableSet<T> (Mutable)Set<T>!

List<T> List<T> MutablelList<T> (Mutable)List<T>!
ListIterator<T> ListIterator<T> MutableListIterator<T> (Mutable)ListIterator<T>!
Map<K, V> Map<K, V> MutableMap<K, V> (Mutable)Map<K, V>!

Map.Entry<k, V>

Map.Entry<k, V>

Java BOERERIR T SCARBREY |

Java #B
int[]
String[]

Kotlin 25!
kotlin.IntArray!

kotlin.Array<(out)

String>!

Kotlin H#Y Java 725
Kotlin #9528 5 Java B R AR (BIZE) . 43§ Java HEF A Kotlin BY, HATSHIT LR
— Java MEER T AR IR A R RYIR

_ Foo<? extends Bar> i Foo<out Bar!>!

MutableMap.MutableEntry<K, v>

— Fo0<? super Bar> $%#R{ Foo<in Bar!>!

— Javal9RIARE IR E R T
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— List MK List<*>! ,B] List<out Any?>!

1 Java —#%, Kotlin TEETII AR EZE, BTN KA EFEE It 1I9:E R P ROERLE R B S HAICAREKEL, BD ArraylList<Integer>()
ArraylList<Character>() BFREERSZH. XEFHIT is- MR ATEERMEZEL, Kotlin QAW is-NERTHZEIZE:

if (a is List<Int>) // Hiz: TEREBEEEENE— Int 7R
// but
if (a is List<*>) // OK: FRIEFIRBINE

Java #4

5 Java R, Kotlin RREEAR TR T XELKE Kotlin RAFRITIB— Array<String> WELA—1 Array<Any> , MiE R T aTsERNIETT
B, Kotlin 2 IEFR (TR — A F A B4R LGB 2 ARk A 5848 Kotlin B9755%, (B2 TF Java 3%, XEAFM (& Array<(out)

String>! XMERMTEELER),

Java & L, AR EHRESIELER LB GEE/IFFEIREN T, BT Kotlin [ T XLELMAT, A EE—ITESEKS Java KIEHITR
B, WFESMHEEXBNBARE—MIUNE (IntArray . DoubleArray . CharArray %) ROMEXHMIE R, 15 Array £EX,HBS
YRIRRE Java [RAERRIBUA LIRS RIEMEE.

BRIgE—MER int ARS|HY Java F5ik:

public class JavaArrayExample {

public void removelIndices(int[] indices) {
// TELEYRES.....
}

7£ Kotlin RAT LU fF R — N RERRERA:

val javaObj = JavaArrayExample()
val array = intArrayOf(0, 1, 2, 3)
javaObj.removeIndices(array) // & int[] Z475%

HmFHN JVM FAEH, FiFRSMAITEREAHRE, IERFSSINERFH:

val array = arrayO0f(1, 2, 3, 4)
array[x] = array[x] * 2 // F=EFRERST get() 1 set() HIAA
for (x in array) { // F=tlEiE{%E
print(x)
}

EME L B VER RS E MR, B R R NERFFH
for (i in array.indices) {// F&tlEiksE

array[i] += 2

}
RE, in- Nt E TN FHE

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

Java AT B

Java REREPE—MEEUTHE S (varargs) WA ERERES
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public class JavaArrayExample {

public void removeIndices(int... indices) {
// TELEYRES.....
}

EXMERT, (FREEARAEEN * KEE IntArray:

val javaObj = JavaArray()
val array = intArrayof(0, 1, 2, 3)
javaObj.removeIndicesVarArg(*array)

BIFEEEE null {— P EREATESRITG .

1BRIER

BT Java TEMRZ A FEEMEENTE, Kotlin A¥F AEERBFMERNEM Java FEFAZBRFEHMEMLE (invoke () F) EH. T
WERPZERELRA Java 5%,

=
RERE

£ Kotlin 1, FRE R EMEIFZNH, IRKEREFSFRREIMMBRETHNER—1. Eit, SIREARA—NEARKLREN Java 75750, Kotlin R 238
BIREERER:

fun render(list: List<*>, to: Appendable) {
for (item in list) {
to.append(item.toString()) // Java =ZRI(VEXERHK T0Exception
}

WRFFE

Y Java £E S AT Kotlin 89, 28! java.lang.Object BIFFESIBER T Any ., AN Any FRFEIEEN, EREMRAT
toString() . hashCode() #1 equals() EAEME, FAILATEEME java.lang.Object KIEMALF, Kotlin EREI EH K,

wait()/notify()

Effective Java 5 69 &RV FFEAH KX I E (concurrency utilities) AR wait () f notify() . Eit, & Any HS|IARZEXED
Fik. MEMENZERRENNIE, RO LEHERHA java.lang.Object :

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

getClass()
EESX R Java 3, EELS A EERA java TEEY.

val fooClass = foo::class.java

EENREERT B Kotlin 1.1 #2321 FM40E RIS | F MR EIUER javaClass §REM.

val fooClass = foo.javaClass

clone()

EEE clone() ,BFEHFK kotlin.Cloneable :
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http://www.oracle.com/technetwork/java/effectivejava-136174.html

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

}
REXIE Effective Java W5 11 & iE/8#H S clone,

finalize()

BEE finalize() , IBMRREMHIEEHMARE, MARE override XEF:

class C {
protected fun finalize() {
// ZIEZE
}

R42 Java BN, finalize() FEER private B,

M Java SE4EE
£ kotlin H, EMBE PR Z TEEE —1 Java 2 (URIRIRFAENZ A Java #0).

AR E: Y]
Java ERUESH A ST MIZEN “HENSR”  HMNTEG X HENR (EREREE, BRIUSXHRERR, Fla0:

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

}

Java &%

Java REHERTF Kotlin 28, R Z 7794, S0_EFR, fRETLAER instance: :class.java, ClassName: :class.java ¥
instance.javaClass #&i¥ java.lang.Class 3Ki#A\ Java R§t.

HithZ HHEREIER— Kotlin BEIRER—1 Java By getter/setter FiEHEREFER. A—1 Java FERIREX— KProperty . A—1
KFunction JREX— Java AAREMERE, R 27574,

SAM %%

FA& Java 8 —1¥, Kotlin 32 SAM %4k, XBLEE Kotlin RERFEER LK B2 RA RE— 1N ERRIATT AR Java EOMSEM, LEXN 5 ENS
R BEIE 53X Kotlin EEEV SR RIETE,

PRETLUXAEEIEE SAM #EORYIEH):
val runnable = Runnable { println("This runs in a runnable") }

------ BURAES IR

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

R Java EESMEZRHIEONS %, BARTLLEI A 1§ lambda XX IR AIFER SAM KBS RRPCRIEFRERBR A . XLEE
BB RBMSIRE mRIFREN.

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

HER, SAM IR RERATFED, MTERTHKRE, EEXLEMREBIET - MR %,
REIE, LR RBEATF Java HiR(F;EN Kotlin B &ERRERKE, FIUFRERRBE IR H Kotlin #HOMNIH, AHARZXHH.
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£ Kotlin {EHH JNI
ERP—EDH (C 5 C++) KIBPSIMBIERE, (RBEMEA external BIHFFFRITEE:

external fun foo(x: Int): Double

HRIERES Java FNTIEA T 2R,
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Java HiEH Kotlin

Java AT LUEEHAIEA Kotlin X3,

B

Kotlin BHSHmIFMIAT Java t&:
— — getter 753%, BB MNFIZ get Hi;
— — setter A53%, BHRBIMAISR set BH (RERTF var BiE);
— —MLAEFE, SREEMER (REFTFREREFERHNEL) .

flg0, var firstName: String ZRiFMIAT Java /=EA:

private String firstName;

public String getFirstName() {
return firstName;

}

public void setFirstName(String firstName) {
this.firstName = firstName;

}

MEBEMBFRL is Frk, MERRRRIZ RGN : getter BT S5BIEBIERE, H H setter WRMBIBIIE is Bikh set 3#1%. Flm, 3¢
FEM isopen ,H getter &FFfll isoOpen() ,MH setter SFFf setopen() o X—MNERFEALBMREM, HF{XPETF Boolean,
2R

£ org.foo.bar B example.kt X{HEBMFIERIFEY, BIFT BERE, MH&HFE—BH org.foo.bar.ExampleKt #J Java
ESi0E Ry pr

// example.kt
package demo

class Foo

fun bar() {
}

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

AILUER @IvmName SERRMERERMAY Java HKHIHSF:

@file:JvmName("DemoUtils™)
package demo
class Foo

fun bar() {
}

// Java
new demo.Foo();
demo.DemoUtils.bar();
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MRS PLER TR Java X7 (BRERHEXRERAREFHERN @IvmName Ef7) BE BHIRE AW, FFBEBER—E—K Java
Sh 2, EAREENRMA S REMEXHF AT ZBNFRERR. ERAEMXFNINL, BERBERXXEPER @JvmMultifileClass 7+
&

// oldutils.kt
@file:JvmName("Utils")
@file:JvmMultifileClass

package demo

fun foo() {
}

// newutils.kt
@file:JvmName("Utils")
@file:JvmMultifileClass

package demo

fun bar() {
}

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

LIFE.
WREETE Java 3% Kotlin BEEANFRER, BREEFA @JvnField FEWHEG T, 2 FBIEES5KERUHHERNT Lt NR— N EHE
BEFEL (backing field) .JEFAE.J&E open /override #&E const EIFFHERERHEIRNENY, BBAMRAILA @vnField FRiZEM,

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

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

}

MEREEIEME (FEJavad) hERBANFR. ZFROTNMS lateinit EIEHY setter #RE,

BSTFER

ERANRAMHENRPEAN Kotlin BESEZHENEREES/HEXNRIET AEHSEEFTH.
WEXEFRINEN, BT LB U TARZ—REHE:

— @JvmField EfiR;

— lateinit {&%T;

— const &R,

fEA @IvmField #RERFHNBEEEMNSEBIEES S AEHERTRIENHEF K.
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class Key(val value: Int) {
companion object {
@JvmField
val COMPARATOR: Comparator<Key> = compareBy<Key> { it.value }

// Java
Key.COMPARATOR.compare(keyl, key2);
// Key ZEHB public static final FE&

EHRBANRAEHENRPH— MR HEEYE BB SR setter R RMNHSEEFE.

object Singleton {
lateinit var provider: Provider

}

// Java
Singleton.provider = new Provider();
// TE Singleton #HH public static JE-final FE&

H const 1riE8 FEXPLUKRETNZEE) BHEE Java P ARSFR:

// X example.kt

object Obj {
const val CONST = 1

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

const val MAX = 239

£ Java |:

int ¢
int d
int v

0bj.CONST;
ExampleKt .MAX;
C.VERSION;

BEAE

SRR, Kotlin ¥ BRRBRTNERST %o Kotlin ERT ISR MR LI RPE XBIREEMFERSTTE, MRITIGX LR TR
@ivmstatic BIiE, SNRIRERIZEME, FIFRESTEELN ROKPERBSHE, BRENRBSPEMEHIS Z. Fla0:

class C {
companion object {
@JvmStatic fun foo() {}
fun bar() {3

I7E, foo() 1 Java HEEASM, M bar() F=2:

c.foo(); // &lE&A

C.bar(); // Hz: FAB— 1 ESHE
C.Companion.foo(); // {R&ELMI5%
C.Companion.bar(); // M—MT{EAL

138



WNF B RBLERE:
object Obj {

@JvmStatic fun foo() {}
fun bar() {3

£ Java H:
0Obj.foo(); // %&inl
Obj.bar(); // iz

0bj .INSTANCE.bar(); // &0, i#Ed I3 A
0Obj.INSTANCE.foo(); // tH&nlin

@ivmstatic EBWEIMNATHREHENRIENYE, EH getter Fl setter FER RN KA LR ZMHENRILPZHEH R

a4
Kotlin B8] T4 AT HI A TBRETRI Java:

private FRE%IFER private F5;
— private MIEERARIFREREIER;
protected {R#F protected GEE Java AVFFRIRA— T BHREMENZHRIPR S, T Kotlin T8, FrlL Java ERIFIEENZHE3) ;

internal FBA& 7 Java Y public . internal FMREERIETEFEMN, FH B LUE Java PEIMERE, H BIRIE Kotlin ANIfEH
AFEHREEEZMEE MERAIR;
— public ##F public,

KClass

BIMREZAMAE KClass BB Kotlin Fik, BFEEM Class Fl KClass RIBTNEERR, FRLRBIUEIIEAA Class<T>.kotlin #BRE
MRENF X RFChHITHIR:

kotlin.jvm.JvmClassMappingKt.getKotlinClass(MainView.class)

A @vmName fRRZ R Mz
BEE81E— Kotlin FHISH B RHEFHEHRE S I JVM ZFF. KRREGFI BT L2255 kEY:

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

XN R IR EERBTE X, RAENIN JVM ER2—HEM: filtervalid(Ljava/util/List;)Ljava/util/List; . MRFENENFEENE
Kotlin REEREZ M, BINFEA @IvmName EFREEPH—N (@EHFA) , HIEERRNBZIRERSE:

fun List<String>.filterVvalid(): List<String>

@JvmName("filtervalidInt")
fun List<Int>.filterVvalid(): List<Int>

£ Kotlin EfTaI LUBHERMNEZM filtervalid iR, M7E Java &, Ef1935I2 filtervalid # filtervalidInt,

FEHEARGHERTEYE x MR getx() HF:

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

fun getX() = 10

ENEH
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EE, MEFRT—TERIABEERN Kotlin 5%, 7 Java FREE— 1 FIESBBEENTESR EENA AN, MRFEMR Java ARERES T
B, TR @JvmOverloads iFfi#.

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

}

WNFF—PERAMENSE, BER—MTINNER, ITEHSIEXTSEN CHILNFAE SR E LA, SERUTHE

// Java

void f(String a, int b, String c) { }
void f(String a, int b) { }

void f(String a) { }

ZERUERTER K. S EF. CREATHR S %, 81 EROPEXNS %o

EER, RS R PFR, NR— N EHFREER RS EBERIN B BASHEER— N AENESHER . XHME &E @JvmOverloads i
RHEY.

ZHREE

W1_EFTR, Kotlin SR ERIFH, FiLl, BE Kotlin K#EY Java ERFSFMMHEE FRURENE— X Kotlin EK:

// example.kt
package demo

fun foo() {
throw IOException()
}

AREANBETE Java PEAEHEREISE:

// Java

try {
demo .Example.foo();

}
catch (IOException e) { // f8iR:foo() K7 throws FIFRFAEB I0Exception
// ...

}
EJ foo() REAHA I0Exception, MM Java HiFBRFE T —MREE S AT HRXNEE, B Kotlin R @Throws Efi#.

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

throw IOException()
}

TReM
HM Java FiAMA Kotlin ER#ET, 3 ABHLEFNTIE null ERIEESRER, XMENMT A Kotlin AFIARZEEZSRN AT RMERZITIIEN, X
B TREETE Java REZEILEISE] NullPointerException o
ko]
Y Kotlin B9EMERA T EAL AT, HRMIER ATLM Java REBFEEIENNAZE L RMNRIGHIE U T XENAB LA EHRE:
class Box<out T>(val value: T)

interface Base
class Derived : Base

fun boxDerived(value: Derived): Box<Derived> = Box(value)
fun unboxBase (box: Box<Base>): Base = box.value
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— TS (IR P 2 A X R R SRR AR Java IR S N RTRER 2 -

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

[AlERZ, £ Kotlin PEATRAILUZHE unboxBase (boxDerived("s")) ,{BR1E Java PFRITFER, AATE Java 2 Box EHIZESH T L
B TFEZTH), T2 Box<Derived> #F=Z Box<Base> KIFH, EFHETE Java RIME, BINZUUTXHENX unboxBase :

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

XBHAVER Java FEI/FEE(? extends Base) R @R T RIEFFER T, FHTE Java hREEXHE,

Y EASHHIMY, AT ik Kotlin 8 API 7£ Java I IL{E, 3 FHEE XA Box FH14E Box<Super> {Ef Box<? extends Super> ({HEXT
FHELTEXH Foo &M Foo<? super Bar>).HER—MEREEE, HIIFERBERR, BATN Java EFRHFHALIEEN] (HFEEERER
Java 4RE3RAg) o E L, B 1895 5 AR R R $RSE PR L BB IRIN T :

// {ERERE SSHEECAT
Box<Derived> boxDerived(Derived value) { ... }

/! ERSH—EEERRN
Base unboxBase(Box<? extends Base> box) { ... }

AR HBHEEER final B, S BETEERERN FIUTIRTEMF AT Box<String> 1IN Box<String>,

MRBANVERCATERGBECTT R 5 FEBECH, TR LUER @Jvmwildcard Efg:

fun boxDerived(value: Derived): Box<@JvmWildcard Derived> = Box(value)
/7 FERELARRY

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

S—AME, MIRBNMRETFEEZEARBE %%, FATAI AR @IvmSuppresswWildcards

fun unboxBase (box: Box<@JvmSuppressWildcards Base>): Base = box.value
/! =EMER
// Base unboxBase(Box<Base> box) { .. }

AR @IvmSuppressWildcards RXEIAF RN KRB, EA]HFEAFER (0 REREZE) , NTniHI P E B[,

Nothing J$BER;F
28 Nothing BYFFREY, RN ETE Java 88 B AN K, 81 Java 5| AEE, B1F java.lang.Void #ATLUES null &, {82 Nothing
To Bk, AR RIFRHETE Java R HHRTXMENMTAEER Nothing BEEIMA Kotlin £ER—NRIAEE:

fun emptyList(): List<Nothing> = 1istOf()
/] RENERK
// List emptyList() { ... }
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[ ]
JavaScript
L FEEM VM FE B RAR LHrah A

EA—MERSHENIES, Kotlin(IAFEES BB HMEEEMIFIE (130 JavaScriptE S RLE) HITHIRE. AT HEXLEFERGR, EESHE
dynamic EATA:

val dyn: dynamic = ...

dynamic BB FXHAT Kotlin WEREERR:

— ZRENERUREATAEENERSREEIERUE,
— EAESMAUEES dynamic XEMTE, REFRAL—MER dynamic (FERASEHHRLE,
— null -AEEWXEERZBR.

dynamic S4FRANFHEE, RITAUX dynamic ZEIAAEMEMRUEESERAEMEL :

dyn.whatever(1, "foo", dyn) // “whatever”fEEfati5EREEENX
dyn.whatever(*arrayof(1, 2, 3))
£ JavaScript & L, Z B RBERERZE EEMRM JavaScript f£535, Kotlind#y dyn.whatever (1) A dyn.whatever(1) o

YE dynamic EEEE LA Kotlin THYKEKET, 152X Kotlin El JavaScript RiFBAITHE FEIF. (RATREEEER @JsName 12 HEFA
BIE#h 5> ECBRRREY B 7R,

BAERAESRIRE dynamic {ERLSSR, FRUAIRATRI B BtX iR A
dyn.foo().bar.baz()
HEIHE— lambda REAXFL— P ISEAN, ENFIESHEIABE dynamic FEEIEY:

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

}
fEF dynamic HEEMRARKLBBEIRA JavaScript, #EFRMER Kotlin BEFLE. THUTEEH:
— IITI . c *u /%>y <>z, <=, ==, I=, ===, I==. &&. ||
— =5
— BB -+
— HENEE: ++. --
— WfE 4=, o=, *=. /= %=
— 3limiE:
— i d[a] , BF— T BHaHE
— B:idla1] = a2, [] PESF—ISHKULE

in. tin UK .. BENTF dynamic RRWERZRAN.
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BESRARGRAFS R,
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https://github.com/JetBrains/kotlin/blob/master/spec-docs/dynamic-types.md

Kotlin #AiA A JavaScript

Kotlin B#i&itAEEIES Java FARMERIE, ©IF Java ZMA Kotlin 2, F# B Java 11§ Kotlin 254 Java 2,182, JavaScript @—FhahassE
B, XEKE CRAREHBIIMCERE, RO LUBIS 5h 5K ETE Kotlin R EMS JavaScript i, (B2 IMEIREE Kotlin BRI RKN LIRS , IR
B LA JavaScript EEBIR Kotlin kXX,

PIB% JavaScript

fun jsTypeOf(o: Any): String {
return js("typeof o")
}

js MBRUARFHFREEFL, UTRIBITFERN:

fun jsTypeOf(o: Any): String {
return js(getTypeof() + " o") // LbAMEEE

}
fun getTypeof () = "typeof"

external &IRRT
EEIR Kotlin ENEBAR A4 JavaScript /RE 1Y, fREIZA external EIRFIRITIZE. HRIZHEDXFNERAN, EREMEME, KK BN
KHMAFEA GRS, Bt F=A MAERRRER R JavaScript (X8, XELREMMEIZEIE external FEEARBRINEEE, Fla0:

external fun alert(message: Any?): Unit

external class Node {
val firstChild: Node

fun append(child: Node): Node
fun removeChild(child: Node): Node

/] EFE
}

external val window: Window

EEE, RENSFHSYE external I, BI7E Node 2, H7E RERBMBHEZHHFKE external o

external IR RAFERRFPRER. (RFREERE—1IE external 2K external M5,

FREAER (F3735) KR
7£ JavaScript H, {RE] AER B S B A5 FE X FRBD:

function MyClass() {

}
MyClass.sharedMember = function() { /* SZIl */ };

MyClass.prototype.ownMember = function() { /* I */ };

Kotlin H3& B X HIIE X, 7R, 7E Kotlin E1E 4 (companion ) 3%, Kotlin LUFHEIARLIE external FEMEEIR  BRBPF IR
M2, EEEHENRNER MBZL BN G BHRRE LFlBH MyClass ,RAIXHEE:

external class MyClass {
companion object {
fun sharedMember ()

}

fun ownMember ()
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https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.js/js.html

RERLESH

—MIMERERE AT LB RIES L, JavaScript SLEISERR LI EXLESHEIEIAE, 2 Kotlin FIARKIER, EI7E Kotlin RARRIREE AR EIE AR
XS, IRNIZER U TIEE:

external fun myFunwithOptionalArgs(x: Int,
y: String = definedExternally,
z: Long = definedExternally)

XEBELKEMRAUER— MU ESHME N ESERKIEAR myFunwithoptionalArgs (Ef18 BAEHR—L JavaScript (XB3&EH) .

¥R JavaScript 2
{RA] LAY B JavaScript 25, RIAENTR Kotlin £, REEX— external H£HF IF external £ BE.Hla:

external open class HTMLElement : Element() {
/* BRE */
}

class CustomElement : HTMLElement() {
fun foo() {
alert("bar")

}

B—LERE:

1. H—PIMBERNRBRER EHMN, FREREXFESRE,
2. FReBE—MERBRIASHAIR I,

EER, (RTERIMNRSY RAESMED .

external &0

JavaScript REEONER. YRHBIAEHSHZF foo M bar FEN, AFEELMRAXLS EZNNR, WFHHELRMN Kotlin, {RA] LUEMAE
ORFTKX A, Flg0:

external interface HasFooAndBar {
fun foo()

fun bar()
}

external fun myFunction(p: HasFooAndBar)

SMEREOMNS—MERT R IR IREN R FII:
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external interface JQueryAjaxSettings {
var async: Boolean

var cache: Boolean
var complete: (JQueryXHR, String) -> Unit

/1 EFE
}

fun JQueryAjaxSettings(): JQueryAjaxSettings = js("{}")

external class JQuery {
companion object {
fun get(settings: JQueryAjaxSettings): JQueryXHR
}
}

fun sendQuery() {
JQuery.get(JQueryAjaxSettings().apply {
complete = { (xhr, data) ->
window.alert("Request complete")

}
)

ShERIECIA—LEPRH):

1. EfIREEE is BRENANER,

as FAIMNEOSEMI (HEMEN=EES).
EFEEERNAFLERSHIEE,
ENFEEREXRNFEERAN(ED I::class) .

W
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JavaScript HiAA Kotlin
Kotlin 4% 85 £ FRIE %89 JavaScript 3, BIME JavaScript B3 B EI BRI REAIRYE . T, (RRIZICE— LM 1S,

IR JavaScript FRESAEA

ATHESFLRENR, Kotlin BIE— & HFitERPAE Kotlin BEBRISTR . AR IFIERIREE 7 myModule , ABAFREHIAERER AT LA @i
myModule XFERTE JavaScript FAI . 5g0:

fun foo() = "Hello"

AILAE JavaScript FiX#$iEA:

alert(myModule.foo());

XARERTF HIRIE Kotlin #E3R451F 7 JavaScript #ERET (X FX R BiFHE 2158 M JavaScript i£3) . EXMER T, FEE—MEEWR, e
FERREAMERIZEER JavaScript 2RI INREL 130, 33F CommonJS BIHR, (REIZE :

alert(require('myModule"').foo());

b=
Kotlin I H 84108 8B4 JavaScript, RILFRIFIRER G HE X, ZMATTE JavaScript A FERIRE 898 . 0.

package my.qualified.packagename

fun foo() = "Hello"

AILATE JavaScript X #HEAA:

alert(myModule.my.qualified.packagename.foo());

@JsName ¥

EHRLERT FnA T ZHEH) , Kotlin FHiZBBE1EMH (mangle) JavaScript KIBFRERBIREFIRE S BB TR BIEHIERBIRTR, AT UER
@JsName Efi#:

// &R Kjs”
class Person(val name: String) {
fun hello() {
println("Hello $name!")

}

@JsName("hellowWithGreeting")
fun hello(greeting: String) {
println("$greeting $name!")

}

L, FRET LT AR A PE JavaScript RERX AN

var person = new kjs.Person("Dmitry"); // S|EEIER ks
person.hello(); // HHi“Hello Dmitry!”
person.hellowWithGreeting("Servus"); // Hiti“Servus Dmitry!”

WMRHENTEEIERE @IsName EfE, HNRKHENEMSEE MRBERIHTEMRNEE, 5130 hello_61zpoes o

EER, Kotlin FRIFBAEI external FHRARNAXMEN, EFFTBER L €A @IsName . BFEENSE—MIFIMIMRILUARIIEI DK,
EZMERT, EARESHR S DR SWEN.
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@IsName WEHFEE—TREFNHEFHE, RFEES—TEXIITRAN. EAZAKIFMTATEFIRERLS 0IsNane B, FHiF[MBSMKE. U
TrflarEmFRER:

@JsName("new C()") // LESLHEE
external fun newC()

7£ JavaScript k7R Kotlin 28!
— BRT kotlin.Long HY Kotlin #FHEIMETEI JavaScript Number,
— kotlin.cChar BREFZEI JavaScript Number ERTF R,
— Kotlin ZEIBTRTTZR ¥ F 28! (kotlin. Long BRSM) , BRI FHEZRE T15:
fun () {
val x: Int = 23

val y: Any = X
println(y as Float)

— Kotlin fRE7T kotlin.Int. kotlin.Byte. kotlin.Short . kotlin.Char # kotlin.Long BYi&EHIEN.
— JavaScript &% 64 UK, FILL kotlin.Long &BEMETENIESR JavaScript R, ERMEA— Kotlin 2E1E/AY,
— kotlin.String BREYEI JavaScript Stringo

— kotlin.Any BREIE| JavaScript Object (Bl new Object(). {3 ),

kotlin.Array BR&$E] JavaScript Array.
— Kotlin &£& (BD List . Set . Map %) &BEMSTEMEMAFFER JavaScript 25,
— kotlin.Throwable BR&§3%EI JavaScript Error,

— Kotlin 7€ JavaScript R 7 151X R4TM8 1L,
— Kotlin F&7E JavaScript FsCITAE B MAITEE#IA K.

148



JavaScript &R
Kotlin S84 Kotlin TIELRIE 0 TRBRR S JavaScript ik, T2 B BETAFI:

1. FTER (Plain) . FAREAIERAGLH IR GEE—H, (RAIUELBERE P UEZFRIFENER, BHAEALET,
2. BHIERE X (AMD, Asynchronous Module Definition) , E&H A require.js EeFR{EH.

3. CommonJS 9%, 52T node.js/npm (require EEH module.exports IFHR)
4

. S—1ERE X (UMD, Unified Module Definitions) , 5 AMD# CommonJS £%, B 41517 AMD# CommonJS #37E] AR, 1
A “plain” /8,
EFEERRSR
EREMER RSN A IR TR RIFE

£ Intelli) IDEA Fh

RESMER: T “File — Project Structure---”, 7 “Modules” IR EIRAIEIR HiEIZ H T8I “Kotlin”facet. 7£ “Module kind” FEHIEIZ &IERIIER
i*,%, Lo

REAMBIGE: 377 “File — Settings”, 3% “Build, Execution, Deployment”— “Compiler”— “Kotlin compiler”, 7 “Module kind” FEEHFIEREE
BEHER RS,
£ Maven H
Ei%iRiEid Maven RiIFITHIIERAS, IR IZIRE moduleKind BZEEM, BMREY pom.xml BIiZEREREXHE:
<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-- BAXET -->
<configuration>
<moduleKind>commonjs</moduleKind>
</configuration>
<Il-- FAXELR -->
</plugin>

AIA{EEE: plain. amd . commonjs . umd .

1£ Gradle Hh
EEFEE Gradle HiFINHIER RS, (REZIKE moduleKind B1%, BP

compileKotlin2Js.kotlinOptions.moduleKind = "commonjs"
A ARYEEIATF Maven,

@JsModule ;iR

E&R Kotlin —1 external %, &, REHEBMER—1 JavaScript iR, {RAUER @IsModule . ZERIFELT CommonJs 1k
I “hello”:

module.exports.sayHello = function(name) { alert("Hello, " + name); }

{RELIZTE Kotlin XA FSER
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https://github.com/amdjs/amdjs-api/wiki/AMD
http://wiki.commonjs.org/wiki/Modules/1.1

@JsModule ("hello")
external fun sayHello(name: String)

& @IsModule BIFHEI®

—L& JavaScript ESHE (fR 5iE) MARREFZE, M JavaScript BEIH ER—1TEE—EHAMNIR, XK RS2, REMEY. FXEaER
Kotlin R ESNBEERRFER. FFS[ATFERAUTHIERIES AR JavaScript @BETE] Kotlin &:

@file:JsModule("extModule™)
package ext.jspackage.name

external fun foo()

external class C

Heh#ERIA JavaScript #ERAIEBAINT:

module.exports = {
foo: { /* Lbhb—EE5 */ 3,
c: {/* Lthab—£KEE */ 3

BRI TE @file:IsModule FRBHIFARIAIEIMBR G, TENTAIS = EHFMEIR:

@file:JsModule("extModule™)
package ext.jspackage.name

external fun foo()

fun bar() = "!" + foo() + "!" // LLAMIRES

SAERNERREN

TEAIGRAIR, JavaScript IRIRSH BN G B2, —LE JavaScript EE MERPFHZ &, Kotlin hZiFXMi7 R, REMBFARNE N SNNEEH
— Ykt X

B0, iR HIE S R —L:

module.exports = {
mylib: {
pkgl: {
foo: function() { /* UbAb—LE4CET */ 3},
bar: function() { /* ILAb—E4KEE */ }

}’
pkg2: {

baz: function() { /* Ih&b—LeXig */ }
}

7% Kotlin RSNZIEIR, fRUTAHS P Kotlin X MHF:
@file:JsModule("extModule")
@file:JsQualifier("mylib.pkg1")
package extlib.pkgl

external fun foo()

external fun bar()

BAR
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@file:JsModule("extModule")
@file:JsQualifier("mylib.pkg2")
package extlib.pkg2

external fun baz()

@JsNonModule i

H—EEARE @IsModule  HIFHFBEREFSR—1 JavaScript ERIREY, fRREETE Kotlin KBBHRERAE. BE, A LA RBMITHEREER
JavaScript #EHRERRIFHN . js XHEDER, (RATLEXLE 4 ST TIEHNEHSER, Hilid <script> TREBE, E4RF Kotlin, AT EIEER
BIFEHRER—1 @IsModule FBA, fREZIZME @IsNonModule BRI, 447 JavaScript 5:

function topLevelSayHello(name) { alert("Hello, " + name); }
if (module && module.exports) {

module.exports = topLevelSayHello;
}

RI LA AR

@JsModule("hello")

@JsNonModule
@JsName("topLevelSayHello")
external fun sayHello(name: String)

=i

Kotlin BA kotlin.js IREFEFEABENXHERD K, ZXHASHRET UMD IR, Bt #RA] LR EREFER RS AT UTE NPM LR kotlin
a
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https://www.npmjs.com/package/kotlin

JavaScript /&4

B, JavaScript 7 iF52E M Kotlin 51 APl ME—3Z#50893% API 893 2 : :class &%, EAFMRSIB— P EFINRRE SATREBI R,
— ::class RARXMER—NREEZIF simpleName M isinstance B 5 B¥EEIAR KClass SEHo

BRIz 5h, fRET LAER KClass.js iia] 5 JsClass #XTRAITLH, 1% IsClass LFlEFHBINEREAIS|I A, XeTUATFSHHEMER NG| BN
JS REUHITEIRIF,

il

class A
class B
class C

inline fun <reified T> foo() {
println(T::class.simpleName)

}

val a = A()

println(a::class.simpleName) // FREXL—SEfIA9ZE; 5 A"
println(B::class.simpleName) // FREQ—ZEAIHIE GEH“B”
println(B::class.js.name) // Hd“B”

f00<C>() // Hidec”
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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

TH

5 Kotlin 334

FRERS Kotlin (AIBXHERIES (B EHTF Java #9 JavaDoc) #i9 KDoc, A5 BiE KDoc @4 JavaDoc BISRITE (block tags) i&iE (B2 HF Kotlin B9
YREMIIE) F1 Markdown B9 FIBXARIE (inline markup) & 1E—iE,

A
Kotlin B3 E R T B#FA Dokka, EfERIRAES M Dokka README,

Dokka & Gradle.Maven # Ant B9, EILARE] LUS SO A RS R EIRRIM S 72,

KDoc i&&

f& JavaDoc —#¥, KDoc iEREBIL /** FFk U */ SLRIRNE—TIUU BSHXL, ZESFRUETIRABTHN—I5,
RIGHIRG, XEXFNE—F RIE—TEETER) BIZTEN BEER, ETRIVERZHARER,
BMRIFEBU—MTHBREAY @ FRHAX.

T 2fER KDoc /5 E3HEH—NRfl:

—H R
XPMERERRANEE,;, ERE—IERM,
@param T XMAAARIRL RIS,

@property name XMAKIEFT,
@constructor BIE—N=4H,

I . .

*/
class Group<T>(val name: String) {
/‘k*
* 3% [member] ZINZEIXH,
* @return XNHAMIFTAR/IN
*/
fun add(member: T): Int { ... }

RIRE

KDoc B iz A FH45E (block tags)

@param <ZiR>

ATFRHEVESHAEL BERRBHLB S, AT EIFESRBMESERL T, MRMFER, T USSR IEE S1ESH.Eit, UTHEHE
ERERA:

@param name iR,
@param[name] iR,

@return

AT REEREE.

@constructor

AT ENEER K.

153


https://github.com/Kotlin/dokka
https://github.com/Kotlin/dokka/blob/master/README.md

@receiver

BT REHAEREE,

@property <&¥f>
AFEPEFREERMHEE. XMrIETATE TMERRPERNEYE, YAEREREEXHNFEKRE doc FESR 5,

@throws <> @exception <¥>

BFAAREMENSEE.EA Kotlin SEZREE, FIL S B HEMER NS ERE X, EREYERSALNAFRETRNE RN, (AR
XM,

@sample <tRiAFF>

BABEERENBHFNRBHEFRNZI LA TRAXEF, UERNAERIZTENTH.

@see <tRiRFT>

BEIERE RN AN THERINEI XN B ES R IR,

@author

EEERS XN TRNEE,

@since

EEERS AT RS NNE R AR ES.

@suppress

MERBXEFHBR TR, DA TFARRRNET AP I—E 5 BEZ Y RIENINTRTER,

% KDoc A% #F @deprecated XMRE (FAEN, BER @Deprecated Ff#o

REXHTIC
1 FRBXATIE, KDoc EREHM Markdown &%, i & 725 AT MHERIRID R H T RN B S iEi%.

HERTR

BEHRIS—I R K TE EERESN , ARRHAMRESESS:

AME, EERSE [foolo

MREHFHEIRTE BE XIFE (label) , 75fEA Markdown 5| A##iE%:

ALE®, BER[X75E] [fools

fRIERT LATESERE P ERREN B ML 182 E, 5 JavaDoc 7F, [REM BB R EARFR ROBAM, BMEEF AR M2 Al

fE£F [kotlin.reflect.KClass.properties] FRi#ZEEMEM,

HHERNRMS ES XN TERERZREAERFNERR. 532, XEXRENRIMERBITSNL XY, BALIRIE KDoc FRPERAE
B, FREBMEH#TEERE,

1538 KDoc 387 A FMRAR EE R 0 ESAL R AVEMIE%. BN Kotlin XRYER TES—MRMEFE EHMRER —TEL, iHR—MIENE
HEHH H R R FL T,
TR B

TER—PERRIIEIR . LU RIZ IR PR SRS, B S IRE Markdown XXM, HEMER -include &<1T78%E Ant.Maven # Gradle FAIMERL
1 BIZXX R E 248 Dokka,

TEIZ S RIER, (EA— N EE R ESRAN 2 F AV S BSOS AR R Y — BARRAS | N ARRERISI A3 FAE RS IE “Module <iERE>”, S FEHR
& “Package <[REMEEZ>",
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http://daringfireball.net/projects/markdown/syntax

UTREXHH—TTHRE:

# Module kotlin-demo

ZAERET Dokka BEMAE.

# Package org.jetbrains.kotlin.demo
BEEMERNAKRA,

##t ZRITRR

XMFE T AR “org.jetbrains.kotlin.demo™ H4HI—EBS

# Package org.jetbrains.kotlin.demo2

F— T EFERNFRAE.
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£ Gradle

7377 A Gradle #9# Kotlin, fREIIZIE BT kotlin-gradle {att, M E N FRIRBBIE o, F BN kotlin-stdlib k5. X LEHRIEMET LATE IntelliJ IDEA 1
i@ZiE A Project action Hi Tools | Kotlin | Configure Kotlin Bah#iT.

HaEfF kRS

M kotlin-gradle-plugin %% Kotlin JRMCEIFIMEIR.

EFRAM Kotlin lRAEEEX A kotlin_version EfE:

buildscript {
ext.kotlin_version = '<ZE{FRAIARA>"

repositories {
mavenCentral()

}

dependencies {
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

}

381 Gradle #{F DSL {5/ Kotlin Gradle #iff 1.1.1 KA ERRARY, XF B U HH.

£t VM
£3% JVM, FERZA Kotlin #fifF:

apply plugin: "kotlin"
&, M Kotlin 1.1.1 2, AT LA Gradle #fifF DSL N iz :

plugins {
id "org.jetbrains.kotlin.jvm" version "<Z{ERHIARA>"
}

EXMRAPB version HMZEFEE, FEREEMEMMZIZARRA,
Kotlin IRUHBRI LS FE— X AR FE XK BE Java IRRESRA. AN ERERFRXHFx:

project
- src
- main (root)
- kotlin
- java

MRFERRIANE, BARIZEHIBRE sourceSets Bt

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

£13¢ JavaScript
H 34 JavaScript BY, U AR RA9EM:

apply plugin: "kotlin2js"

XAMEHFRERTF Kotlin 3214, ELLEIIE Kotlin 7l Java XA MNERRE—ME S Java XHHER) o 5 3 JUM —#, MR R ERIRINAE,
HNVEBFEH sourceSets FIEERNRBXHIK,
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sourceSets {
main.kotlin.srcDirs += 'src/main/myKotlin'

}

BTt A9 JavaScript X, IZE G EIA S BB — NS ZH EHER T ROERI JS X1, MNRIREMEE M Kotlin HBE3RAT LUK AT E MR, BBAZXHE
BWEN, HENZSHIRER D k. HEME kotlinOptions.metaInfo FEIHEH:

compileKotlin2Js {
kotlinOptions.metaInfo = true

}

£33 Android

Android 89 Gradle 28! 5@ Gradle B SR, FRAMIRBZITENE—H Kotlin 85 H Android I8, B HE A kotlin-android &Y
kotlin ¥k

buildscript {

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

Android Studio

AR ERA Android Studio, BBAFEEE android THRMUTASR:

android {

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

}
}

it Android Studio #1i&3% kotlin ERRRABRE R, A HIMEEE NS IDE Y, ESWIERIRG. &, RATLUE Kotlin 2KK7E Java RS
BRH, ZBRBEEMT src/main/java.

[R5
B27T LEERM kotlin-gradle-plugin fKFZ4h, BREERM Kotlin FRAERERI AR

repositories {
mavenCentral()

}

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

}

WREIT JavaScript, 56 compile "org.jetbrains.kotlin:kotlin-stdlib-js" &z,

MR ZEXS JDK 7 3% JDK 8, BB AR LUERY BhRASEY Kotlin ARERE, HPE & J¥rhR JOK EIMEYERIMYY BRI #R. 68 LA T ki —RENMK
kotlin-stdlib :

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

INRIREYIE PAEMA Kotlin [z ST80E NI igHE, fRth mEARIIAE R A ki -
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compile "org.jetbrains.kotlin:kotlin-reflect"
testCompile "org.jetbrains.kotlin:kotlin-test"
testCompile "org.jetbrains.kotlin:kotlin-test-junit"

M Kotlin 1.1.2 &, 5F org.jetbrains.kotlin group BUKIIMERINGER ME R ARG RISAVRA SRR (RAI LUIAREBHKBXARTS (0
compile "org.jetbrains.kotlin:kotlin-stdlib:$kotlin_version")FahiRfEEkRZs,

AR IE
Kotlin {2 iR 2032283, 30 Dagger 3% DBFlow . 737 it EN1S Kotlin #—ETE, FERMMA kotlin-kapt ffiff:

apply plugin: 'kotlin-kapt'

&, M Kotlin 1.1.1 2, #RRT LAEFRHEM DSL ZAE

plugins {
id "org.jetbrains.kotlin.kapt" version "<ZEfFEFHIkRZx>"
}

SRIGTE dependencies RAER kapt BB FINAERAYARFHIN

dependencies {
kapt 'groupId:artifactId:hRrz<"
}

WRIRLAFIFER android-apt #&#, I EM build.gradle XHHMIER, HA kapt BML apt BREMNAZE MRMIUBEES Java %, kapt
2mEEll

WMRA androidTest = test FRIBERFMALIESE, BBAENE kapt ECER A kaptAndroidTest #1 kaptTest oiFFE
kaptAndroidTest 1 kaptTest # BT kapt ,FALURAILLRIZME kapt KEIMEXE=FNIRRELEE B,

—LEEARAAIEER (30 AutoFactory ) fKEIF AR B HEEHER, BIAMERT, Kapt SN KRB (EIFEREIZHIRE) Hifth
NonExistentClass , {BfRRIAEERULIT A ETMIMFERIE] build.gradle XHLUBATERIR (stub) FRHEETHFEEIRASEY

kapt {
correctErrorTypes = true

3
FER, XTETR LW, BRARRAN.

IEEmF

Kotlin 32#¥ Gradle HRIERIE BLRIF, 1L ERIFRERDE Z BIRXHHIEED, Bt RE ZX LR R MBI T SWHRIFo
M Kotlin 1.1.1 &, BN B A EHE.

BIHMAERBESRIARE:

1. 3§ kotlin.incremental=true 8% kotlin.incremental=false {T#INZEI—% gradle.properties BZE—1
local.properties X{H;

2. ¥ -Pkotlin.incremental=true 3 -Pkotlin.incremental=false #INZ gradle m<SITEHMIETR, XEERZETP, ZBHMLTRINE]
BEENFHE, H MR ZAEERmFNHEREILEEEFRY.

BREEREN, NZEEMEESPERIUTESHE:
Using kotlin incremental compilation

FER, FRMERSREEN,

hETHE

HZZHFE Kotlin 1.1 PR —DLIGMERITHEE, BRI Y (RIEIN B HERMZN, Kotlin HiZFBAERE— LS. MBEBXFZE S, TG U THRFME
{REY build.gradle X{H:
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https://bitbucket.org/hvisser/android-apt

kotlin {

experimental {
coroutines 'enable'

}
3
RIR 2RI

EIEEMINAYARIZIEIR, 5 Kotlin 4RiFESH kotlinoptions Btk

LEIT VM B, W FEF= RIS X LSRR compileKotlin Mt F MAAEBFFA compileTestKotlin ¥ FBENEXMHE (source set) XL
ESTFEEURT compile<Name>Kotlin #z,

L$13¢ JavaScript By, XEEE S HFIFR) compileKotlin2Js 5 compileTestKotlin2Jds , UK FHEXRXHEENN compile<Name>

Kotlin2Js o

il

compileKotlin {
kotlinOptions.suppressWarnings = true

3

compileKotlin {
kotlinOptions {
suppressWarnings = true

}

XF Gradle ESHIFERELFIRWNT

JVM #1 Js fAHREE
B/ 133 AIRERY(E
apiVersion QAFERARBRSENISERAHRIER  "1.0", "1.1"
languageVersion IRESIEEESHRAFRABREYE "1.0", "1.1"

suppressWarnings FERES

verbose

BRFAESEL

freeCompilerArgs HMilN4miZagSEMMTIxR

VM BERNEN
E-4 0

sk

javaParameters ABESEER Java 1.8 RETHITTEHIE

jdkHome
jvmTarget
noJdk
noReflect
noStdlib

Js HRIEKE
&

main
metaInfo
moduleKind
noStdlib
outputFile

sourceMap

E@EF classpath FEY JDK £ B REEEZ, IR S5EKIA JAVA_HOME REHYIF

HEMREY JVM FTF3H B ATkRZS (1.6 3 1.8) , BAiAF9 1.6
AEE classpath FEE Java B1TAT

KRETE classpath HEE Kotlin RETEI

ARETE classpath B8 & Kotlin izf78¢

i E
"1.1"
"1.1"
false

false

f

HR aaERY(E
FEEIEA main KK "call". "noCall"

ERTHIREM .meta.js 5 .kjsm XF. BT RIEE

YRiEERE R AVIEIR ISR "plain". "amd". "commonjs

REERRGE Kotlin stdlib
WX HRE
4 ARCIBERST (source map)
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RIRERY(E BRAE

false

II1‘6II‘ I|1.8ll "1.6"
false
true

true

BiME
llcallll

true

< "umd" "plain"

true

false



B#pet HRIETE ECMA hRASHY JS ST HEREE ke
Generating documentation

To generate documentation for Kotlin projects, use Dokka; please refer to the Dokka README for configuration instructions. Dokka
supports mixed-language projects and can generate output in multiple formats, including standard JavaDoc.

OSGi

XTF 0SGi X#iEEN Kotlin OSGi T,

il
WU TFRHIERTEE Gradle AR FIRIAE :

— Kotlin

— ;BH Java 5 Kotlin
— Android

— JavaScript
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https://github.com/Kotlin/dokka
https://github.com/Kotlin/dokka/blob/master/README.md#using-the-gradle-plugin
https://github.com/JetBrains/kotlin-examples/tree/master/gradle/hello-world
https://github.com/JetBrains/kotlin-examples/tree/master/gradle/mixed-java-kotlin-hello-world
https://github.com/JetBrains/kotlin-examples/tree/master/gradle/android-mixed-java-kotlin-project
https://github.com/JetBrains/kotlin/tree/master/libraries/tools/kotlin-gradle-plugin-integration-tests/src/test/resources/testProject/kotlin2JsProject

f£F Maven

Sk
kotlin-maven-plugin FAF 4% Kotlin JRRIB51EIR, B 2% Marven V3,

W& kotlin.version B4 E X EERAR Kotlin hitas:

<properties>
<kotlin.version>1.1.2-2</kotlin.version>
</properties>

&
Kotlin E—N T ZEREERI A F R AERF . 7E pom XHFHEEU T REIX &R

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

WMRIRE ¥ JDK 7 5% JDK 8, BRARI LUERY BARASEY Kotlin #7/ERE, EREEA3AR JDK FRIL API ToINRYERIMOY BEE A kotlin-
stdlib-jre7 2 kotlin-stdlib-jre8 BYf{ kotlin-stdlib ,XEURTF{REY JDK kRS,

INRARHIIE A Kotlin 257 SiE M i, B ARE R E R INMBR KB, i ID W FREER kotlin-reflect , S FMiAER kotlin-
test 5 kotlin-test-junit o

RiFAH Kotlin BB
BRIFIEAR, IBE <build> iREPIEEFRBER:

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

FEE5|H Kotlin Maven {4 R4mFERD:

<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>

FIE4RIF Kotlin 5 Java JRLES
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BRZFREANBRBIER, YT Java HiZB 251 Kotlin 4iF%s. LB maven MA R, XEMKE RI%ER U T 547 maven-compiler-plugin
ZAIETT kotlin-maven-plugin, R pom.xml XY kotlin $&f4{iIF maven-compiler-plugin L&,

<build>
<plugins>
<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>
<executions>
<execution>
<id>compile</id>
<goals> <goal>compile</goal> </goals>
<configuration>
<sourceDirs>
<sourceDir>${project.basedir}/src/main/kotlin</sourceDir>
<sourceDir>${project.basedir}/src/main/java</sourceDir>
</sourceDirs>
</configuration>
</execution>
<execution>
<id>test-compile</id>
<goals> <goal>test-compile</goal> </goals>
<configuration>
<sourceDirs>
<sourceDir>${project.basedir}/src/test/kotlin</sourceDir>
<sourceDir>${project.basedir}/src/test/java</sourceDir>
</sourceDirs>
</configuration>
</execution>
</executions>
</plugin>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.5.1</version>
<executions>
<l-- B2 maven HF3I0ER default-compile -->
<execution>
<id>default-compile</id>
<phase>none</phase>
</execution>
<l-- B maven $F3ILIER) 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>

ERIF

737 EMEER, AT J Maven BRI EHIFE (M Kotlin 1.1.2 32#) . AT MEIX—=, FEENX kotlin.compiler.incremental Eik:
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<properties>
<kotlin.compiler.incremental>true</kotlin.compiler.incremental>
</properties>

&%, A -Dkotlin.compiler.incremental=true EBHEITHIE,

AR IE

Kotlindlif2#51& Dagger XHERY RIS, AT ILENREBMER Kotlin 28, FEECE Kotlin 7EfFRE TR (Kotlin annotation processing tool)
kapt BT (M Kotlin 1.1.2 &%#%) . BFFi%, (REETE compile ZAIRM kapt BAR8IHIT:

<execution>
<id>kapt</id>
<goals>
<goal>kapt</goal>
</goals>
<configuration>
<sourceDirs>
<sourceDir>src/main/kotlin</sourceDir>
<sourceDir>src/main/java</sourceDir>
</sourceDirs>
<annotationProcessorPaths>
<!-- 7ELCRIEEMRAVERRLIESE, -->
<annotationProcessorPath>
<groupId>com.google.dagger</groupId>
<artifactId>dagger-compiler</artifactId>
<version>2.9</version>
</annotationProcessorPath>
</annotationProcessorPaths>
</configuration>
</execution>

{REJLATE Kotlin RfiIRZSE 3k E—EREEMA Kotlin,Maven #1 Dagger BB RFITIE,

Jar X{§

EQE—MYESERABANE Jar X4, 57 Maven pom.xml X##HH build->plugins FTEBEMTHREA, EH main.class EXA—
B 1%, HigmE Kotlin 2% Java 2,

<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>

IBITAY Jar XXIF

ERBR— MUK (self-contained) Jar X, @ & ERPHNIE R EMKFIN, i57E Maven pom.xml XHHE build->plugins FTEHEBEUTHAE
HA main.class EXA—EM, HiEME Kotlin 5 Java 2,
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https://github.com/JetBrains/kotlin-examples/tree/master/maven/dagger-maven-example

<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>

XM jar XAFRTLAE (R4 JRE RIZTTRARERF:

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

£33 JavaScript
AT 4wiF JavaScript {453, BEEFEA js M test-js BIFKHAIT 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 T B B DU v A -
<groupId>org.jetbrains.kotlin</groupId>

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

W F BTN TR, (RIERERMI kotlin-test-js MHFEIRKR,

BEZERIFERAL Maven A\ J{#EH Kotlin 5 JavaScript #i&.

1EEYmiF 2510
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B LU TN RIZEHEIEE I Maven &4 TR <configuration> TR THIIRE :

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

<nowarn>true</nowarn> <!-- ZEEEE >

</configuration>

</plugin>

WSRTHE ] LB B MR E

<project ... >

<properties>
<kotlin.compiler.languageVersion>1.0</kotlin.compiler.languageVersion>
</properties>
</project>
FRHUTREY:
JVM #1 s BIAHEN
AW 4 224 1373 AIRERY(E HilE
nowarn REMES true, false  false
languageVersion kotlin.compiler.languageVersion RIHtSIEEES RARABRD Y "1.0""1.1"  "1.1"
apiVersion kotlin.compiler.apiVersion QARFERAFREIRSENISERAPRIAEE  "1.0" " L1 "1.1"
sourceDirs BEERFEXHENER ZMRREABRER
compilerPlugins BRI SEIE I
pluginOptions IR IEMH AT [l
args TIMORIFERBE {0
VM HEREE
AW Eit& 1373 AIRERY(E LA
jvmTarget kotlin.compilerjvmTarget 4 REEY JVM F 155309 B ARhRZS ::ig::, "1.6"
jdkHome  kotlin.compiler.jdkHome %Eéﬁu classpath #1589 JDK £ B R, 1R 52N JAVA_HOME REHY
i
IS HENEYE
B/ Eitg R ATRERY(E LA
outputFile WX FRE
metalnfo ERTHIBER .meta.js 5 .kjsm X BFRIERE true, false true
sourceMap 4 RIS ET (source map) true, false false
moduleKind YRIFIFE R RIIEIR AT "plaic?", "amd", "commonjs", "plain"
"um n
DB

HRHERY JavaDoc £ R (maven - javadoc-plugin ) AE# Kotlin X583, Z4ERL Kotlin I H BISAY, i51E M Dokka ; HXELEHAIEE M Dokka
README ,Dokka ZHEAIESHE, H AT AR SIS MEH , B1F15E JavaDoc,

OSGi

*4F 0SGi §¥, iHE M Kotlin OSGi 71,

il

—A Gl Maven B AT AM Github HRZsEEE T
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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

A Ant

FREY Ant {153
Kotlin 75 Ant 2t 7 =MESH:

— kotlinc: $34 JVM B Kotlin 47i% 28
— kotlin2js: $1%% JavaScript 89 Kotlin 4&i¥2§
— withKotlin: fEB#R# javac Ant {55 83451% Kotlin SXERUES

RA=MESTE kotlin-ant.jar ERTE X, ZEMTF Kotlin Z51E2389 b X3k

£t JVM R A Kotlin iRfLH3
YIE A Kotlin TAIRAIAME, TR E NRE L ERMER kotlinc {5

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-ant.jar"/>

<target name="build">
<kotlinc src="hello.kt" output="hello.jar"/>
</target>
</project>

Hrh ${kotlin.lib} ¥5RARESE Kotlin M3 4miFBIFR1EN 4K,

3¢ )vM KA Kotlin IRBE SR
WMRTB RS MRAIRAMR, AR src (FATERREXBRE

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-ant.jar"/>

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

$t3¢ JVM 18 Kotlin # Java JRE3
MR E A Kotlin #1 Java IBXEBAR, BATLUER kotlinc RiBRISZBSHMEE, B BiINER withKotlin £

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-ant.jar"/>

<target name="build">
<delete dir="classes" failonerror="false"/>
<mkdir dir="classes"/>
<javac destdir="classes" includeAntRuntime="false" srcdir="src">
<withKotlin/>
</javac>
<jar destfile="hello.jar">
<fileset dir="classes"/>
</jar>
</target>
</project>

EJ <withkotlin> IEEFIMNIGELITEE, TLUERIRERN <compilerArg> B¥ HiE1T kotlinc -help B, RRTFAIUEANSHATE
FIR, EA LG IEERIFHIBIRNBIHEE S moduleName [Eik:
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https://github.com/JetBrains/kotlin/releases/tag/v1.1.2-2

<withKotlin moduleName="myModule'">
<compilerarg value="-no-stdlib"/>
</withKotlin>

$13¢ JavaScript FIEANRE 3K

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-ant.jar"/>

<target name="build">
<kotlin2js src="rootl" output="out.js"/>
</target>
</project>

£1%¢ JavaScript A Prefix. PostFix A% sourcemap %I

<project name="Ant Task Test" default="build">
<taskdef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-ant.jar"/>

<target name="build">
<kotlin2js src="rootl" output="out.js" outputPrefix="prefix" outputPostfix="postfix"
sourcemap="true"/>
</target>
</project>

£+%¢ JavaScript FIBRANRES K AR metalnfo &I
INREIFENFLEREN Kotlin/JavaScript FE53 %, BBA metalnfo EMKRREM. AR metalnfo REBEA true , WEHZHRIEECIERSE itk
FEHIRBVERIMG JS XM Z X HFRZ SR ER—EN %,

<project name="Ant Task Test" default="build">
<typedef resource="org/jetbrains/kotlin/ant/antlib.xml" classpath="${kotlin.lib}/kotlin-ant.jar"/>

<target name="build">
<!-- RBIZ out.meta.js, HREETHEITHIE -->
<kotlin2js src="rootl" output="out.js" metaInfo="true"/>
</target>
</project>

&%

TERNEENTETIRNT

kotlinc l kotlin2js 2R

B/ HaR BE RiME
src EHRIEN Kotlin BXHHER =

nowarn BILFIEREES & false
noStdlib REFR Kotlin tREES S # classpath S false
failOnError 7E4mZFHRENCMEIEIREN, SSRMBAK T true

kotlinc Eit
B ik BE  HiME
output BIRE R jar XA =
classpath YRR &
classpathref HIFXEEZESIA ES
includeRuntime Kotlin ETREZBZEEE jar F, MR output B .jar XHHIE T true
moduleName IRIZRVIEREI AR & Bi7 GNRIEERYE) KB HIZ T
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kotlin2js B

B/ HaR BE
output BirxX =
libraries Kotlin FERYERTE =
outputPrefix 4 REEY JavaScript X{4FRARTE &
outputSuffix 4RKEY JavaScript XFRAGE ES
sourcemap SEELEM sourcemap X ES
metaInfo EEEERAET HFERTHTHEXSE &
main HRIZBITERIAMA main BEHRE =
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Kotlin 5§ OSGi

EFH Kotlin 0SGi 25, fFEESIAN kotlin-osgi-bundle MAZEIE Kotlin FE. BIMIBR kotlin-runtime . kotlin-stdlib #0
kotlin-reflect #i#fi, B/ kotlin-osgi-bundle BEEETFREXLE, H5|AIMB Kotlin FERMRBZER, KZEHEM Kotlin kiR
OSGi-FA4EM, FRMRARELZEREN], BRZMIREVI B R RIFRE 1.

Maven

% Kotlin OSGi 5| \F Maven B

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

MINEBEEFRHERRAT R G2 “EHiBR” R7E Maven 3 HER)

<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|\Zl gradle BIEH:
compile "org.jetbrains.kotlin:kotlin-osgi-bundle:$kotlinVersion"

EHRMEREBEARRIRRIA Kotlin B, fRATLUER LT 534

dependencies {

compile (
[group: 'some.group.id', name: 'some.library', version: 'someversion'],
------ ) {
exclude group: 'org.jetbrains.kotlin'
}
FAQ

AT AFRZBRINGTFHE LEBEIFRE Kotlin B

REERIRMH 0SGi ZIFMRFHNA N, BIRHNZMEMAE, RBRAREER S HRIENEN “GiF 5" R HH X AKNEL Relselamtl. 5
Require-Bundle IhEE, (BEEWMRRBRIFHIERE, FRFER. FILURER OSGi #—1>LIHraH,
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http://wiki.osgi.org/wiki/Split_Packages

ImiFaRHET

EFFRmFFET

Kotlin BEREEIAN final B G, XEFG Spring AOP XHFEHA open WIERMERERRBARAE, X4 all-open FmiFFEHEE
Kotlin LU B ABLAEZ TR, HERIEERN I EEMERRTEEXER open XBFITH, G0, HBIRER Spring B, (RN EEITAREME,
MAESFEAFEIERIFE, f0 @Configuration 3 @Service . all-open A IFIEEXLE TR,

BATREFF AR E Gradle 1 Maven LA IDE RIS, 3T Spring, fRATMAfER kotlin-spring #miZsSHEHF (L TF30),

nfRIE A £ FF
7 build.gradle HFRHNEM:

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

apply plugin: "kotlin-allopen"

=&, NR{RMER Gradle i DSL, EHFMNE plugins 3R:

plugins {
id "org.jetbrains.kotlin.plugin.allopen" version "<f{#FAIkRZ>"
}

RAEIEESIT LR
allopen {

annotation("com.my.Annotation")

}

MR (REMEBE)IFE com.my.Annotation Fif, XEFRHEFAERARTAFK.

EiER TR

@com.my.Annotation
annotation class MyFrameworkAnnotation

@MyFrameworkAnnotation
class MyClass // &2

MyFrameworkAnnotation tBRfERITHEYEM, AAEIRE com.my.Annotation Fff.

TEE2FMS Maven —EERMNAEE:
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<plugin>
<artifactId>kotlin-maven-plugin</artifactId>
<groupId>org.jetbrains.kotlin</groupId>
<version>${kotlin.version}</version>

<configuration>
<compilerPlugins>
<l-- Z%#F "spring" XF Spring HIF -->
<plugin>all-open</plugin>
</compilerPlugins>

<pluginOptions>
<!-- §MIEREEEENTLE -->
<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 4RiZ2E#
{REEFThIETE Spring 52, {RAILUER kotlin-spring &, IR Spring WER B EhEcE £ FFBUEM.
buildscript {

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

}
}

apply plugin: "kotlin-spring"

HEEA Gradle #&fF DSL:

plugins {
id "org.jetbrains.kotlin.plugin.spring" version "<f{EFERYkRZs>"

}

H Maven 1515 L ERIZEM,

ZIEHIEE T LU TR @Component. @Async. @Transactional. @Cacheable, FF TR F, #75F8 @Configuration.
@Controller . @RestController . @Service & @Repository BIREBGNTH, AAXLFEIREHETEM @Component o

L, (R ATER— 1 B R REYER kotlin-allopen # kotlin-spring . iEFE, AR start.spring.io, kotlin-spring IREHEEIA
Emo
TE&YRiFSREH

T2 (no-arg) miFSHAM N A G EEMNEER— M NI SS ISR, XM ERNDERIHE AW, FLLFREEM Java 3 Kotlin FEIZIEHR,
BET LA R §HAR. X3 Java Persistence API (JPA) 52651k data 2, BSAEM Kotlin 5 Java WAEESELTSMWER L (BN TEMN

kotlin-jpa ¥EHFEIHER),

nfIEAX S
HEZIFEEMT2FRIES RINZEGHEEERNTIR, XE TR —ESSBWITENEE T SER .

7£ Gradle REAE SN E:
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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"

SR EE Gradle #fif$ DSL:

plugins {
id "org.jetbrains.kotlin.plugin.noarg" version "<{ERHIkRZ>"
}

AIEIEE R

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

}

£ Maven RERTSIEM 5 %!

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

<configuration>
<compilerPlugins>
<l-- HE "jpa" XF IPA XZH -->
<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 4i¥23HEfF
ZIEMHEE @Entity M @Embeddable SERRMEARIZA— N RERTEMERIIRIC. XBMATE Gradle PFRINZIEMGHIAS X!

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

}
}

apply plugin: "kotlin-jpa"
HEEH Gradle #&F DSL:

plugins {
id "org.jetbrains.kotlin.plugin.jpa" version "<{EFEHkRZ>"
}

172


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

H Maven RIS _EEEIZEM,
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https://resources.jetbrains.com/storage/products/kotlin/docs/kotlin_logos.zip
http://www.jetbrains.com/idea/features/editions_comparison_matrix.html
https://github.com/JetBrains/kotlin/releases/tag/v1.1.2-2

Kotlin 2—MEANRIES. AEEXIFEMEKUK lambda RiARFTRE R K. Lb5h, 7 Kotlin iREESREE R Z—RE KR IES AL (M
map.flatMap.reduce %) . H 7, + 4 ERBNBE S L HAHBIE N, FRAFIREER Kotlin EHHPZ—,

Kotlin3z}§:225?
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