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O yeM nNouaeT peyb

Yto Takoe Kotlin u Kotlin/Native

Bo3moxkHocTu Kotlin/Native

Mprmepbl B3anmogencteua ¢ C, Objective-C n Swift
TexHonorna Kotlin/Multiplatform

Gradle u MPP

« MynbTunaaTtdopmMeHHble BUBIUOTEKM



- Gradle u MPP

oTeKu

* MynbTunnatchopmeHHble KB

- /locTynHoOCTb pelleHus



OBLUME MOMEHTDbI: KOTLIN

fun generateCAdapter() {
when {
isFunction —> {
val function :FunctionDescriptor = declaration as FunctionDescriptor
cname = “_konan_function_${owner.nextFunctionIndex()}"
val llvmFunction :LLVMValueRef = owner.codegen.llvmFunction(function)
// If function is virtual, we need to resolve receiver properly.
val bridge :LLVMValueRef = if (!DescriptorUtils.isTopLevelDeclaration(function) &&
Ifunction.isExtension && [function.isOverridable) {
// We need LLVMGetElementType() as otherwise type is function pointer.
generateFunction(owner.codegen, LLVMGetElementType(llvmFunction.type)!!, cname) { this: FunctionGenerationd
val receiver :LLVMValueRef = param( index: @)
val numParams :Int = LLVMCountParams(1lvmFunction)
val args :Llist<LLVMValueRef> = (@..numParams — 1).map { index -> param(index) }

val callee :LLVMValueRef = lookupVirtualImpl(receiver, function)

val result :LLVMValueRef = call(callee, args,
exceptionHandler = ExceptionHandler.Caller, verbatim = true)
ret(result)
}
} else {
LLVMAddAlias (context.llvmModule, llvmFunction.type, llvmFunction, cname)!!
}
LLVMSetLinkage(bridge, LLVMLinkage.LLVMExternallinkage)
}
isClass —> {
// Produce type getter.
cname = “_konan_function_${owner.nextFunctionIndex()}"
val getTypeFunction :LLVMValueRef = LLVMAddFunction(context.llvmModule, cname, owner.kGetTypeFuncType)!!
val builder :LLVMBuilderRef = LLVMCreateBuilder()!!
val bb :LLVMBasicBlockRef = LLVMAppendBasicBlock(getTypeFunction, Name: "*)!!
LLVMPositionBuilderAtEnd(builder, bb)
LLVMBuildRet(builder, (declaration as ClassDescriptor).typeInfoPtr.llvm)
LLVMDisposeBuilder(builder)
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KOTLIN/NATIVE

- Komnunartop Kotlin B MalumHHbIM Kog, (.so, .dll, .dylib, .exe)
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KOTLIN/NATIVE

- [lonly4aemble UCnoHAEMbIe apTedaKTbl MOJHOCTbI0O CAMOAOCTATOUYHbI (HMKAKMUX
BM, cnyXebHbix 6M6/IMOTEK U T.N.)
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Ucnonb3yet LLVM 6.0.1

[Tony4yaemMbie UCMONHAEMbIe apTedaKTbl MOJHOCTbIO CAaMOAOCTAaTO4YHbI (HUKAKMUX
BM, cny>KebHbiX GMBUOTEK U T.1.)

* PaboTtaet Ha macOS, Windows, Linux
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Komnunatop Kotlin B MalumHHbIM Ko (.so, .dlL, .dylib, .exe)
Ucnonb3yet LLVM 6.0.1

[Tony4yaemMbie UCMONHAEMbIe apTedaKTbl MOJHOCTbIO CAaMOAOCTAaTO4YHbI (HUKAKMUX
BM, cny>KebHbiX GMBUOTEK U T.1.)

PaboTtaeT Ha macOS, Windows, Linux

MopoxaaeT ncnonHaembin Koa ans i0S, macOS, Linux (x86-64, ARM, MIPS),
Android (sic!), Windows 1 WebAssembly

N3 KOPOOKM AOCTYNHbI BCE CUCTEMHbIE bMbmoTekn Ha C/Objective-C

* HoBble HaTuBHble 6M6/1M0TEKM Ha Ha C/Objective-C no6aBnATb 04EHb NPOCTO
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Kotlin/Native ansa 10S

* ABTOMaTM4YeCcKoe ynpaBJieHMe NaMATbIo (Kak U gpyrme nnatdopmbl)
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[po3payHoe B3anMMoZeNCTBUE B 06e cTopoHbl ¢ Objective-C/Swift, ¢
aBTOMaTUYECKUM yrnpaBaeHUEM NaMATbIO

ba3oBble TUMNbl U KONNEKLMU aBTOMATUYECKU OTObpaxkatotca 1:1

MoporaalTcs NOJHOLEHHbIE BUHAPHbIE NPUJIOXKEHUA UM CTaHJapTHblE
dpermBOpKM C uHTEpdencom Objective-C

[MopaeprkaHbl BCE OCHOBHbIE apxMUTeKTypbl i0S, BKao4Yaa armv/
banHAMHIK Ana Bcex ocHOBHbIX SDK oT Apple BKOYEHbI B MOCTaBKY

* Bo3morkHa oTnaaka u3 XCode (nonHaa otnagoyvHas MHbopMaums B popmare
DWARF)



I'I 1 val windowStyle = NSWindowStyleMaskTitled or NSWindowStyleMaskMiniaturizable or
p M Me p bl NSWindowStyleMaskClosable or NSWindowStyleMaskResizable

window = NSWindow({windowRect, windowStyle, NSBackingStoreBuffered, false).apply {
title = "Oxowxko Konan"
opaque = true
hasShadow = true
preferredBackinglLocation = NSWindowBackinglLocationVideoMemory
hidesOnDeactivate = false
backgroundColor = NSColor.whiteColor()
releasedwhenClosed = false

delegate = object : NSObject(), NSWindowDelegateProtocol {
override fun windowShouldClose(sender: NSWindow): Boolean {
NSApplication.sharedApplication().stop(this)
return true

button = NSButton(NSMakeRect(10.@, 10.0, 100.0, 40.0)).apply {
title = "Press me"

target = controller

action = NSSelectorFromString(“onClick")

window. contentView!!.addSubview(button)
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glWiewport(@, @, windowWidth, windowHeight)
set matrix mode

qlMatrlxMOUE(GL PROJECTION)

10 matriy
CLON MailriXx

qlLoadIden.lté()
val aspect = windowWidth.toDouble() / windowHeight
qluPéfspec;1ve(4S e, aépecg,‘- e see e)

enars hirh AT v s the
SpecitTy wnicn matrix 1S e

qlMa;rlxMode(GL MODELVIEW)
glShadeModel{GL_SMOOTH)

~~ f ha ~109r a1 pagen
specify the clear value Tor th

qlClearDep*h(- e)
glEnable(GL_DEPTH_TEST)
glDepthFunc{GL_LEQUAL)

enars lemen cnor ~ hintec
Speclity 1mpliemel tatlio specific hints

qlﬂlng(GL PERSPECTIVE CORRECTION HINT, GL_NICEST)

glLightModelfv(GL_LIGHT_MODEL_AMBIENT, cValuesOf(@.1f, @.1f, @.1f, 1.@f))
glLightfv(GL_LIGHT®, GL_DIFFUSE, cValuesOf(@.6f, ©.6f, ©.6f, 1.0f))
glLightfv(GL_LIGHT®, GL_SPECULAR, cValuesOf(@.7f, ©.7f, @.3f, 1.ef))

glEnable(GL_LIGHT®)

glEnable(GL_COLOR_MATERIAL)
glShadeMode1{GL_SMOOTH)
glLightModeli(GL_LIGHT_MODEL_TWC_SIDE, GL_FALSE)
glDepthFunc{GL_LEQUAL)

glEnable(GL_DEPTH_TEST)

glEnable(GL_LIGHTING)

glEnable(GL_LIGHT®)

glClearColor(@.ef, @.ef, @.ef, 1.0f)




I pMMepr (3) private class PartialRenderer: NSObject,

func plus(left: Any, partialRight: Any) -> Any {
return compose("+", left, partialRight)

KAPPartialExpressionComposer {

interface PartialExpressionComposer<E : Any> {
fun missing(): PE

fun ending(expression: E): PE

: Any, PE

func minus(left: Any, partialRight: Any) -> Any {
return compose("-", left, partialRight)

fun plus(left: E, partialRight: PE): PE
fun minus(left: E, partialRight: PE): PE
fun mult(left: E, partialRight: PE): PE
fun div(left: E, partialRight: PE): PE

func mult(left: Any, partialRight: Any) -> Any {

fun leftParenthesized(partialExpression: PE): PE . ’
return compose("*", left, partialRight)

interface ExpressionComposer<E : Any> {
fun number{value: Double): E

fun plus(left: E, right: E): E

fun minus(left: E, right: E): E

fun mult(left: E, right: E): E

fun div(left: E, right: E): E

func div(left: Any, partialRight: Any) -> Any {
return compose("/", left, partialRight)

private func compose(_ op: String, left: Any, partialRight: Any) -> Any {
return "\(formatDouble(left)) \(op) ".toAttributed() +
(partialRight as! NSAttributedString)

class Calculator : ExpressionComposer<Double> {
override fun number(value: Double) = value
override fun plus{left: Double, right: Double) = left + right
override fun minus{left: Double, right: Double) = left - right
override fun mult(left: Double, right: Double) = left * right
override fun div(left: Double, right: Double) = left / right

PPartialParser(composer: KAPCalculator(),
partialComposer: PartialRenderer())

private let parser = KA
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MynbTunaatopmMeHHaa pa3padboTka B
Kotlin 1.3

Mopaepka JVM (cepsep, Android) / JS (6pay3ep, Node.js) / Native (iOS,
Windows, Linux, macOS) B 04AHOM MpoeKTe

PaclwmpeHusa asbika expect/actual

MynbTunnatdopMeHHada CTaHAapTHaa 6ubMoTeKa

CtaHpapTtm3oBaHHbiM Gradle DSL ana JVM/JS/Native

Ha6op ctaHgapTHbix MPP 61banotek ot JetBrains:
kotlinx.coroutines — yTuanTbl 41 aCUHXPOHHOIO NPOrpaMMUpPOBaAHMA
kotlinx.serialization — cepnanmnzaumusa/gecepmanusayma B JSSON m proto
ktor — HTTP KaneHT 1 (dpperMBOpK

* CTopoHHMEe MPP 61banoTtekn, Hanpumep sessionize ot Kevin Galligan



PacwmnpeHna Aasbika ana MPP

expect class Product

expect object Factory {
fun create(config: Map<String, String>): Product
val platform: String

actual class Product(val user: String) {
actual class Platform actual constructor() { val model: String = memScoped {

actual val platform: String = "Android" val systemInfo = alloc<utsname>()

b uname (systemInfo.ptr)
actual class Product(val user: String) { } memScoped systemInfo.machine.toKString()
fun androidSpecificOperation() {
rintin("I am Build.MODEL} b Build.MANUFACTURER}" . s :
) printinf ${Bu } by ${Bu ke ¥ fun iosSpecificOperation() {

override fun toString() = "Android product for ${Build.MODEL}" ) println("I am $model")
}

actual object Factory { override fun toString() = "i0S product for $model”
actual fun create(config: Map<String, String>) = }
Product(config["user"]!!)
actual val platform: String = "android" actual object Factory {
actual fun create(config: Map<String, String>) =
Product(config["user"]!!)
actual val platform: String = "ios"




CtaHaapTm3oBaHHbIM Gradle DSL

kotlin {
sourceSets {
commonMain {
dependencies {
implementation 'com.example:sample-lib:1.0'
implementation 'org.jetbrains.kotlin:kotlin-stdlib’
}
}

allvm {
dependsOn commonMain
dependencies {
implementation 'org.jetbrains.kotlinx:kotlinx-coroutines-core:0.23.4"

}
}
jvméMain.dependsOn allJlvm
jvm8Main.dependsOn allJvm

}

targets {
fromPreset(presets.jvm, 'jvm6') {
compilations.main.source(sourceSets.alllvm)
}

fromPreset(presets.jvm, 'jvm8') {
compilations.main.source(sourceSets.alllvm)

}

fromPreset(presets.js, 'nodels')

fromPreset(presets. linuxX64, 'linux')
fromPreset (presets.mingwX64, ‘'windows’)
fromPreset(presets.macosX64, ‘mac')

configure( [linux, windows, mac]) {
compilations.main.outputKinds('EXECUTABLE")




buonuotrekn ana MPP ot JetBrains

var x = 1
while (true) send(x++) // infinite stream o ntegers starting from 1

- kotlinx.coroutines
main(args: Array<String>) = runBlocking<Unﬂt> this: CoroutineScope
val numbers = produceNumbers() // produces integers from 1 and on
for (i in 1..5) printin{numbers.receive()) // prin LIS Lve
numbers.cancel()

performRequest(path: String) {
val client = HttpClient()
launch{Unconfined) {
-« HTTP client u3 ktor val response = client.call {
url {
protocol = URLProtocol.HTTPS
host = "jsonplaceholder. typicode.com"
encodedPath = path
port = 443

- kotlinx.seralization +

}

}.response

if (!response.status.isSuccess()) throw IllegalStateException("HTTP response code ${response.status}")
val body = response.content.readRemaining().readText()
client.close()
val ison = JsonTreeParser(body).readFully()
printin(isonContent(ison))
*launch println(json.jsonObject.getPrimitive("key").int)
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Co3aHue NpakTUYEeCKUX MOOUIbHBIX
peLlEeHNM

Moapeprkka MPP, Bkatovaa Native, B Kotlin 1.3 npamo cenyac (oceHb 2018)
3HauYMTENIbHYI0 YaCTb KoAa MNpoeKTa MOXHO Hanmcatb Ha Kotlin

He Hago orpaHmMumBaTh ce6s Y3KMM YPOBHEM MOPTUPOBaHUSA - BeCb API
nnaTdOopMbl AOCTYNEH

MHcTpyMeHTbl oT JetBrains (IDEA, Bkntoyaa Community Edition) n Android
Studio cnocobHbl paboTatb ¢ MPP Kogom (BKAtoYasa HaBuraumo expect/actual)

- Gradle 3HaeT 0 MPP npoekTtax, MOXeT ux cobupatb U Nyb6/IMKOBaTb
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Moapeprkka MPP, Bkatovaa Native, B Kotlin 1.3 npamo cenyac (oceHb 2018)
3HauYUTE/IbHYIO YaCTb KoZa NpoeKTa MOXHO HanmcaTb Ha Kotlin

He Hago orpaHmMumBaTh ce6s Y3KMM YPOBHEM MOPTUPOBaHUSA - BeCb API
N1aTgopMbl 4OCTYNeH

MHcTpyMeHTbl oT JetBrains (IDEA, Bkntoyaa Community Edition) n Android
Studio cnocobHbl paboTatb ¢ MPP Kogom (BKAtoYasa HaBuraumo expect/actual)

Gradle 3HaeT 0 MPP npoekTtax, MOXeT ux coompaTtb U Ny6/IMKOBaATb

+ [loctyneH ocHoBHOM Habop MPP 6ubanotek ot JetBrains



Co3aaHMe NMpakTUYECKUX MOOMJIbHbBIX
DELLEHUN

Moapeprkka MPP, Bkatovaa Native, B Kotlin 1.3 npamo cenyac (oceHb 2018)
3HauYUTE/IbHYIO YaCTb KoZa NpoeKTa MOXHO HanmcaTb Ha Kotlin

He Hago orpaHmMumBaTh ce6s Y3KMM YPOBHEM MOPTUPOBaHUSA - BeCb API
N1aTgopMbl 4OCTYNeH

MHcTpyMeHTbl oT JetBrains (IDEA, Bkntoyaa Community Edition) n Android
Studio cnocobHbl paboTatb ¢ MPP Kogom (BKAtoYasa HaBuraumo expect/actual)

Gradle 3HaeT 0 MPP npoekTtax, MOXeT ux coompaTtb U Ny6/IMKOBaATb
/loctyneH ocHoBHOM Habop MPP 6ubanotek ot JetBrains

* Mol B JetBrains nocTtosHHO yayywaem naatpopmy M UcrnpaBasdem oWMOKU
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bonee 6bicTpad M KayecTBeHHas
pa3paboTKa MOOUIbHOIO NPUJIOXKEHUSA

* bmMsHec nornky MoxkHo nmcatb Ha MPP Kotlin’e npsamo cenvac


https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D

bonee 6bicTpad M KayecTBeHHas
pa3pa60T|<a MOOMJIBHOIO NPUJIOKEHMS

)M3HEC NNOTUKY MOXKHO nucatb Ha MPP Kotlin’e npamo cenvac

* Ul 1 noruky B3aMMoemcTBmA C NaaTopMeHHbIMU MHTEPdENCAMM MOXKHO
nucaTtb no xenanuw Ha Kotlin’e nan Swift’e nam Objective-C


https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D

bonee 6bicTpad M KayecTBeHHas
pa3paboTKa MOOUIbHOIO NPUIOXKEHUSA

bu13Hec nornky MoxkHo nucatb Ha MPP Kotlin’e npsmo cenyac

Ul 1 normky B3amMmoaencTBusa ¢ nnatopMeHHbIMU MHTEPdENCAMM MOKHO
nucaTtb No xenanuto Ha Kotlin’e uan Swift’e nam Objective-C

- B npunoxkeHun Ha i0S MoxxHO nonpo6oBsaTb Kotlin nocteneHHo, nepeBeAs Ha
Kotlin ogHYy KOMMNOHEHTY (peXxnm framework)


https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D

bonee 6bicTpad M KayecTBeHHas
pa3paboTKa MOOUIbHOIO NPUIOXKEHUSA

bu13Hec nornky MoxkHo nucatb Ha MPP Kotlin’e npsmo cenyac

Ul u noruky B3aMmMoaemncTBma ¢ NnatopMEHHbIMU MHTEPDENCAMM MOXKHO
nucaTb No XenaHuw Ha Kotlin’e nam Swift’e unu Objective-C

B npunoxenmn Ha i0S MoxHO nonpoboBaTb Kotlin nocteneHHo, nepeBeada Ha
Kotlin ogHY KOMNOHEHTY (peXnm framework)

* MOXHO 6bICTpee noayyaTtb paboTtarLiee MOOGUIBHOE MPUJIOKEHME MO OCHOBHbIE
naaToopm


https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D

bosniee 6bICTpad U KayecTBEHHas
pa3paboTKa MOOUIbHOIO NPUIOXKEHUSA

bu3Hec nornky MoxHo nucatb Ha MPP Kotlin’e npsmo cenvac

Ul u noruky B3aMmMoaemncTBma ¢ NnatopMEHHbIMU MHTEPDENCAMM MOXKHO
nucatb no xenaHuw Ha Kotlin’e nan Swift’e unu Objective-C

B npunnoxxeHun Ha i0S MoXKHO nonpoboBaTtb Kotlin nocTteneHHo, nepeBeAa Ha
Kotlin ogHYy KOMMNOHEHTY (pexnm framework)

MoHO ObICTpee nosyyaTb paboTalllee MoObUIbHOE NPUJIOKEHUE MO/ OCHOBHbIE
naatopm

* Monpo6yite cerogHs DD D


https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D
https://en.wikipedia.org/wiki/%F0%9F%98%8D

O6paTHada CBA3b

- Hukonam Urottm
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