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Native Code

Shared Code

Business logic
and core

Android
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specific AP\s specific AP\s

Kotlin Multiplaotform Mobile

View

SDK gAga co3gaHusg obujez20 Koga
nog Android u iOS
NHmezpayua Swift <-> Kotlin

Ul ocmaemcsa noAHoCcmblo

HOMUBHbLIM




ICEROCK Ymo BbiHOCAM B 06WUU KOQ

DEVELOPMENT

What parts of your code were you able
to share between platforms?

Data models

Networking

Data serialization

Algorithms and computations

Internal utilities, analytics, logging, etc

Data validation

Data storage

State management

Data synchronization logic

Presenters/Controllers/ViewModels

Navigation management

Ul

Working with media

Other, please specify




ICEROCK l/leeapou,usq C O6UJ,UM KOQOM

DEVELOPMENT

K &

Kotlin pa6omaem c Kotlin Swift pabomaem c Kotlin uepes

6ecuwoBHQA UHMezpaUUS Objective-C bridge

ecmb o2paoHuUYeHuUs B public api



https://kotlinlang.org/docs/native-objc-interop.html

ICEROCK

DEVELOPMENT

Bce orpaHnyYeHuna Hak1aabiBalOTCA

To/1bKO Ha Kotlin public API

internal u private Ko He UMeeT OrpaHUYEeHUMN



ICEROCK

DEVELOPMENT

B Swift Hem sealed class/interface



ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

sealed class/interface

sealed interface UIState<out T> {
object Loading : UIState<Nothing>
object Empty : UIState<Nothing>
data class Data<T>(val value: T) : UIState<T>
data class Error(val throwable: Throwable) : UIState<Nothing>

public protocol UIState { }

public class UIStateData<T> : KotlinBase, UIState where T : AnyObject {
open var value: T? { get }

}

public class UIStateEmpty : KotlinBase, UIState { }

public class UIStateError : KotlinBase, UIState {
open var throwable: KotlinThrowable { get }

}

public class UIStateLoading : KotlinBase, UIState { }



ICEROCK

DEVELOPMENT

Kotlin/Native He ymMmeem o6baBAamb
Objective C extension
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

extensions

fun UILabel.fillByKotlin() { ... }

class UILabelExt {
class func fillByKotlin(_ receiver: UILabel)
}
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ICEROCK

DEVELOPMENT

S

MHMezpauuga Swift u Kotlin

extensions

interface SomeInterface {
fun doSomedob(arg: Int)
}

fun SomelInterface.doSomedJob() = doSomedob(arg = 1)

protocol SomeInterface {
func doSomeJob(arg: Int32)
}

class SomeInterfaceKt {
class func doSomeJob(_ receiver: Somelnterface)
b
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ICEROCK

DEVELOPMENT

B Objective C Hem generic protocol / func

[Moamomy u3 Swift y Kotlin moxe Hem generic interface / func
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

generic interface / func

interface Flow<out T> {
suspend fun collect(collector: FlowCollector<T>)

}
protocol Flow {
func collect(collector: FlowCollector, completionHandler: @escapin
func collect(collector: FlowCollector) async throws -> KotlinUnit
}
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ICEROCK

DEVELOPMENT

B Swift Hem covariant u contravariant
generic’'os
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

in/out generics

class InOutTester {
fun inFun(inClass: GenInClass<Number>)
fun outFun(outClass: GenOutClass<Number>)

}

class InOutTester {
E . func inFun(inClass: GenInClass<AnyObject>)

func outFun(outClass: GenOutClass<AnyObject>)
}
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DEVELOPMENT

B Swift Hem abstract class
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

Hem abstract class B Swift

class NormalClass {
fun someNotAbstractFun() {}
}

public class NormalClass : KotlinBase {
open func someNotAbstractFun()

}
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

Hem abstract class B Swift

( abstract class AbstractClass {
abstract fun shouldImplemented()

}

open class AbstractClass : KotlinBase {
open func shouldImplemented()

}
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

Hem abstract class B Swift

class NormalClass {
fun someNotAbstractFun() {}

Y
abstract class AbstractClass {
abstract fun shouldImplemented()
}
public class NormalClass : KotlinBase {
open func someNotAbstractFun()
}

open class AbstractClass : KotlinBase {
open func shouldImplemented()

}
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DEVELOPMENT

B Objective C Hem default apzymMeHmos
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

extensions

class MyDefaultClass(arg: Int = 1)

class MyDefaultClass {
init(arg: Int32)
}
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ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT

[MpobAaeMHbie API

e sealed class/interface

e extension Kk HOmuBHbLIM MuNaM U interface
e default args

e generic munbl B interface u pyHkuUaX

e covariant, contravariant generics

e abstract class

® QO MAOKXe eCmb PAQ MeaoYel ONUCAHHbIX KoMaHgoU HeadHunter

23


https://github.com/hhru/kotlin-swift-interopedia

ICEROCK MHMezpauuga Swift u Kotlin

DEVELOPMENT S
Kotlin-Swift interopedia

Kotlin-Swift interopedia
it [ |

Mbl CO3AaNM 3TOT PErnosnuTopuit, 4To6bl NOMOYb pa3paboTumnkaM, MHTepecyoLMMEs TexHonoruei KMM, NoHsTb, kak 6yaeT BbirsAeTb onucaHHoe uMmn nyéandiHoe APl obiiero moayns. l.
B cetu ecTb nogpobHas gokymeHTauums ot JetBrains
npo uHTepon mexay Kotlin n Swift, ogHako B Hell He paccMaTpuBatoTcs NOAPO6HO BCe BO3MOXHOCTM a3bika Kotlin. ICE

Mo3ToMy Mbl CBENN B €AMHYI0 Taﬁnquy nepevyeHb BO3MOXHocTew Kotlin-a n OTMETUNN, KaKUMWU BO3MOXHOCTAMU MOXHO NONb30BaTbCA 6e3 Kakux-nméo nposneM, a C Kaknmun I'IOTpeﬁyIOTCﬂ Te WA UHble

nopaboTku.
[ ]
Ta6nuua nHtepona .
o ] -
Kak nonb3oBatbcs Tabnuueit:
* 3Hak 03Hau4aeT, YTo yKa3aHHol ¢puyoii Kotlin-a MoXHO crnokoiHo nonb3oBaTbes, oHa reHepupyet Swift-friendly kop, 6e3 Heob6xoauMocTu A0paboToK;
® 3Hak /! o3HauyaeT, 4To NMM60 Ang paboTbl Gpuum TpebytoTcs Kakue-To JOPaboTKK, MEO eCTb HECOOTBETCTBME MEXAY OXKMAAEMbIM U PeasbHbIM MOBeAeHUEM GpUUM, KOTOPOE He CUbHO MeLlaeT pa3paboTke;
* 3Hak @ 03Ha4aeT, 4To GUYOI Henb3s NoMb3oBaTbCs, OHa reHepupyet He Swift-friendly kop, oHa paboTaeT COBCEM He Tak Kak OXXMLAETCs, U 3TO MOXKET CTaTb MOMEXOM B pa3paboTke.
®uua Kotlin-a OxupaHue Cratyc KomMmeHTapuii
Common
o 5 Tak u ecTb, ¢ i0S-paspaboTynkaMu NpuAETCS 06Cy>XKAATb TONMbKO Ny6nYHoe
Internal modifier Internal-dyHKLMM 1 Knaccbl He BUAHbI B Swift
API obuiero koga
KoMMeHTapu BUaHbI, ecnv 06aBUTb CrieLmanbHblid apryMeHT ans
JavaDoc comments KommeHTapuu BuaHbl B XCode ! P £ By
KOMMunsTopa
Data types
o . , : Mo>xeT Tpe6oBaTbCst MaNMUHI ANS LLEENOYUCTEHHBIX TUMOB AAHHBIX [
Primitive types Tunbl, o6bsiBNeHHbIe B Kotlin, MoxHO 6e3 n3MeHeHuin ucnonb3oeaTsb B Swift !
Mannuurv gns Char-a
Optional (nullable) primitive Tun, o6baBneHHbIN kak Nullable, sBnsietcs TakoBbIM U Ha cTopoHe Swift / i NS NPUMUTMBHDBIX TUNOB TPebyeTca MannuHr B cneuuanbHble optional-Tunbl
types Monb3aosartbes nullable-Tunamu MoxHo 6e3 naMeHeHun = | ocobenHocTu ¢ Char?
. CwurHaTtypbl List / MutableList / etc umetoT 3HaueHue B Swift-mupe u Toxe
Mutable, immutable < [Ons perynmposky MyTabenbHOCTM UCNONb3YLOTCA KloyeBble cnoB.a let, var /
. Perynupyot MyTabenbHocTb ; Micnonb3oBaHue KONNeKLuii He OTAMYaeTcs ot ! 5
collections [ns MyTa6enbHbIX KOANEKLMit TPEBYIOTCS AONOMHNTENbHbIE MaMNMUHIU

Kotlin



ICEROCK

DEVELOPMENT

XoTtenoco 4T06 6B1/10 NYuLLE...
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ICEROCK XomeAock 6bl

DEVELOPMENT

sealed class/interface

sealed interface UIState<out T> {
object Loading : UIState<Nothing>
object Empty : UIState<Nothing>
data class Data<T>(val value: T) : UIState<T>
data class Error(val throwable: Throwable) : UIState<Nothing>

enum UIState<T> {
case loading
case empty
case Data(let value: T)
case Error(let error: Error)

26



ICEROCK XomeAock 6bl

DEVELOPMENT

extensions

fun UILabel.fillByKotlin() { ... }

extension UILabel {
func fillByKotlin() { ... }
}
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ICEROCK XomeAock 6bl

DEVELOPMENT

default args

fun withDefault(someArg: Int = 1) { ... }

func withDefault(someArg: Int) { ... }
func withDefault() {

withDefault(someArg: 1)
}

28



ICEROCK XomeAock 6bl

DEVELOPMENT

generic interface

interface Flow<T> {
suspend fun collect(collector: FlowCollector<T>)
}

protocol Flow {

associatedtype T
func collect(collector: FlowCollector<T>)

29



ICEROCK XomeAock 6bl

DEVELOPMENT

C yeM MOXHO cMUpPUMbLCS

e generic munbl B GyHKUUSX
e covariant, contravariant generics
e abstract class

® U Qgpysue MeAOHU

PeweHue ogHO HQ BCe - HE UCNOABL30BOMb 3MO B Ny6AUYHOM API
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DEVELOPMENT

Kak oocTuub XXesiaemoro...
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DEVELOPMENT

KogozeHepauyus
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ICEROCK

DEVELOPMENT

krzysztofzablocki/
Sourcery

Meta-programming for Swift, stop writing
boilerplate code.

A 124 ® 51 w 7k % 512 O

Contributors Issues Stars Forks

33



ICEROCK Sourcery

DEVELOPMENT

e https://luisramos.dev/marrying-kmm-and-swift-with-sourcery

e [eHepupyem Swift kog HO OCHOBE OHOAU3Q BCe20 gocmynHo20 B Swift AP

// file name is Rocket.kt
fun Rocket.launch(): Boolean

// Swift generate code
import shared

extension Rocket {
func launch() -> Bool {
RocketKt.launch(self)

}

34


https://luisramos.dev/marrying-kmm-and-swift-with-sourcery

ICEROCK Sourcery

DEVELOPMENT

Xcode Gradle xcrun Sourcery

Compile Kotlin.framework

< ........................................
Generate Swift api from ObjC framework
Generated Swift API ﬂ
‘. .........................................................................
Generate additional Swift code
Generated code ﬂ
‘. ..........................................................................................................
Compile all source code
‘ =
Xcode Gradle xcrun Sourcery
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ICEROCK Sourcery

DEVELOPMENT

echo "import shared\n:type lookup shared" \
| xcrun --sdk macosx swift -F. \
| tail -n+2 > \
| ./Shared.swift

e bepem shared ¢ppelmMmBopK
e Vlwem BCce munbl omHocawuecs kK amomy ¢ppelMBOPKY
e BwiBOogum BCE amu munbl B BUge swift koga

e 3anucbiBaem B ¢alA Shared.swift

36



ICEROCK Sourcery

DEVELOPMENT

e Yxe umMes ceeHepupoBaHHOe Swift APl om shared.framework ucnoab3zyem
Sourcery makxe, KOK gAS munu4Hoz20 Swift npoekma

e https://oithub.com/krzysztofzablocki/Sourcery

e [algos, cmamel U BUQeEO NO aMOMy UHCMPyMeHmy xBamaem B cemu (7K 3Be3g
Ha GitHub)

e EguHCcmBeHHbIU MUHYC Nhogxoga - Hem uH$popMayuu o opuauHaabHOM Kotlin API

o 4YmoO He gaem ceHepupoBamMmb HaGNpUMepP enum’ol OANA sealed kanaccoB

37


https://github.com/krzysztofzablocki/Sourcery

ICEROCK

DEVELOPMENT

Kotlin compiler plugin
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ICEROCK

DEVELOPMENT

Kotlin compiler plugin

[Togolgem yacmuuHo - gAs 2eHepayuu HoBoz0o Kotlin koga,
HO He QAS 2eHepayuu Swift

39
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DEVELOPMENT

rickclephas/KMP-
NativeCoroutines
Library to use Kotlin Coroutines from Swift code in
KMP apps
A 3 ® 9 walt %16
Contributors Issues Stars Forks O
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ICEROCK Kotlin compiler plugin

DEVELOPMENT
KMP-NativeCoroutines

e httos://aithub.com/rickclephas/KMP-NativeCoroutines

e AAg uHmepoelcos Flow, StateFlow ceHepupyem kaaccol ¢ generic munom

e AONOAHUMEABHO 2eHepupyem cBOUCMBAO C HOBbIM C2eHepPUPOBAHHbLIM MUNOM

MAaM, 2ge UCNOAb30BAAUCL CBOUCMBAO C UHMepdelcamu

class Clock {
// Somewhere in your Kotlin code you define a Flow property

val time: StateFlow<Long> // This can be any kind of Flow

// The plugin will generate this native property for you

val timeNative
get() = time.asNativeFlow()

41


https://github.com/rickclephas/KMP-NativeCoroutines

ICEROCK

DEVELOPMENT

Kotlin compiler plugin

KMP-NativeCoroutines

// Create an AnyPublisher for your flow
let publisher = createPublisher(for: clock.timeNative)

// Now use this publisher as you would any other
let cancellable = publisher.sink { completion in
print("Received completion: \(completion)")
} receiveValue: { value in
print("Received value: \(value)")
}

// To cancel the flow (collection) just cancel the publisher
cancellable.cancel()

42



ICEROCK Kotlin compiler plugin

DEVELOPMENT

KMP-NativeCoroutines

Xcode Gradle KotlinNative KMP-NativeCoroutines

Compile Kotlin.framework
Compile Kotlin

Generate code

Generate additions

Generated code
‘ ______________________________
Compile all|kotlin code
PR
Compiled kotlin
‘ ............................. .
Compiled framework
< ........................................ -
Compile all source code
Xcode Gradle KotlinNative KMP-NativeCoroutines
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ICEROCK Kotlin compiler plugin

DEVELOPMENT

KMP-NativeCoroutines

e Pewaoem npobaemMy generic uHmepdelcoB B coroutine
e MOXHO B39Mb 30 OCHOBY QASt gpy2ux UHMepdelcos (ecAu nompebyemcs)
e MuHyc - He MOXem 2eHepupoBamb Swift kog, 0 3HOUUM Mbl MAKXe 02PAHUYEHbI

Bo3MoxHocmamMu Objective C

44



ICEROCK

DEVELOPMENT

Gradle plugin

45



ICEROCK

DEVELOPMENT

Gradle plugin

[Togolgem gAs eeHepauuu Alo6020 kKoga Ha ocHoBe Kotlin

46



ICEROCK

DEVELOPMENT

icerockdev/moko- ICE

kswift ROCK

Swift-friendly api generator for Kotlin/Native

frameworks

A2 ® 14 w164 % 9 O
Contributors Issues Stars Forks
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ICEROCK Gradle plugin

DEVELOPMENT —
MOKO KSwift

e https://qithub.com/icerockdev/moko-kswift

e Yumaem Kotlin Intermediate Representation (IR) us klib'oB u 2ceHepupyem Ha
ocHoBe Hez0 Swift kog
e lIMeem pacwupaeMyto CMPYKMypy - MOXXHO QOHBaBAIMb CBOU 2eHEQAMOPbI
e BcmpoeHo gBa 2zeHepamopa:
o Swift enum u3 sealed interface/class
o Swift extension gag pacwupeHuU K NAOGMOPMEHHBIM MUNAOM UAU

uHMepdpelcam

48


https://github.com/icerockdev/moko-kswift

ICEROCK MOKO KSwift

DEVELOPMENT

sealed interface / class

public protocol UIState { }
public class UIStateData<T> : KotlinBase, UIState where T : AnyObject {
open var value: T? { get }

}
Kotlin/Native public class UIStateEmpty : KotlinBase, UIState { }
public class UIStateError : KotlinBase, UIState {
open var throwable: KotlinThrowable { get }
}

public class UIStatelLoading : KotlinBase, UIState { }

public enum UIStateKs<T : AnyObject> {
case loading
case empty
case data(UIStateData<T>)
KSwift case error(UIStateError)

var sealed: UIState

public init(_ obj: UIState)

49



ICEROCK

DEVELOPMENT

Kotlin/Native

KSwift

MOKO KSwift

extensions on platform / interfaces

class UILabelExt {
class func fillByKotlin(_ receiver: UILabel)

public extension UIKit.UILabel {
@discardableResult
public func fillByKotlin() {
return UILabelExtKt.fillByKotlin(self)

S0



ICEROCK Kak pabomaem MOKO KSwift
DEVELOPMENT

Xcode Gradle KotlinNative KSwift SwiftPoet
Compile Kotlin.framework
------------------------------------------ »
Compile Kotlin
Compiled kotlin ﬂ
‘ .............................
Kotlin was compiled
Readml KLibs
g-----
Generate Swift code
Code generated D
‘ ................................
Code generated
‘. ............................................................... .
Compiled framework
‘ ......................................... -
Compile all source code
I
Xcode Gradle KotlinNative KSwift SwiftPoet

o1



ICEROCK MOKO KSwift

DEVELOPMENT

UmenHue klib

e Kotlin/Native koMnuagsmop pabomaem moabko ¢ klib popmMamom
e Kotlin kog koMnuAupyemcs B klib gas KOHKpemHO20 mapzema (iosArmé4, ...
e U3 MHOXecmBa klib’'oB koMnuAupyemcsa framework / application gaa iOS
e Koxgbll klib cogepxwum IR
o KAQCCbl, cBOUCMBQ, MEMOQWI
o Qeneric'u BKAKOYOS noMemku in / out
o noMemku suspend u m.g.
o extension ¢pyHKUUU
e llcnoabsayemca opuyuanbHaa bBubAauomeka JetBrains umeHus klib

o orgjetbrains.kotlinxkotlinx-metadato-klib

o2



ICEROCK MOKO KSwift

DEVELOPMENT -
Ymo makoe IR

@ssAa
fun f(x: Boolean): Int {
val a = if (x) {
A(5)
} else {
A(6)
}
a.print()
return 0

Kotlin
53
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DEVELOPMENT

NoAHbIU IR

MOKO KSwift

Ymo makoe IR

FUN name:f visibility:public modality:FINAL <>
(x:kotlin.Boolean) returnType:kotlin.Int
annotations:
SSA
VALUE_PARAMETER name:x index:0 type:kotlin.Boolean
BLOCK_BODY
VAR name:a type:<root>.A [val]
WHEN type=<root>.A origin=IF
BRANCH
if: GET_VAR 'x: kotlin.Boolean'
type=kotlin.Boolean
then: BLOCK type=<root>.A
CONSTRUCTOR_CALL 'public constructor <init>
(arg: kotlin.Int) [primary]' type=<root>.A
arg: CONST Int type=kotlin.Int value=5
BRANCH
if: CONST Boolean type=kotlin.Boolean value=true
then: BLOCK type=<root>.A origin=null
CONSTRUCTOR_CALL 'public constructor <init>
(arg: kotlin.Int) [primary]' type=<root>.A
arg: CONST Int type=kotlin.Int value=6
CALL 'public final fun print (): kotlin.Unit'
type=kotlin.Unit
$this: GET_VAR 'val a: <root>.A [val]' type=<root>.A
RETURN type=kotlin.Nothing
CONST Int type=kotlin.Int value=0

o4



ICEROCK MOKO KSwift

DEVELOPMENT

Ymo makoe IR

FUN name:f visibility:public modality:FINAL <>
(x:kotlin.Boolean) returnType:kotlin.Int
annotations:
SSA
VALUE PARAMETER name:x index:0 type:kotlin.Boolean

IR B klib
55
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DEVELOPMENT

MOKO KSwift

Ymo makoe IR

Kotlin IR: npownoe, HacToswee n yayuiee

™ Oenvd @20:00 &RU § K

B 1.5 HoBbIl JVM 63keHg, - JVM_IR - cTan 6akeHgoM no ymonyaHuto. B 1.5.30 HoBbili JS 6akeHf - JS_IR - nepelien B
6eTy. inbMunp pacckaxkeT, 3a4eM B KOMMaHUKU CTanu paspabaTbiBaTb HOBble 63KeHAbI, MOYeMy peLunam nepenmcaTb
NMOJIOBUHY KOMMWUMSATOPA, C KakuMu NpobriemMamMu CTONKHY/IMC U Kakue ganbHenLme nnaxbl.

#jetbrains #android #komnunsatop #buildspeed

Cnukepbl

JetBrains

o6



ICEROCK MOKO KSwift

DEVELOPMENT

3auemMm HaM IR

e 3Had NnoAHyto uHbopMayuto o Kotlin koge B ny6AUYHOM APl Mbl MO)eM
ceeHepupoBamsb Swift kog, komopbild Bygem ynpow,aomb UCNOAL30OBAHUE

opuz2uHaAbHoz20 Kotlin koga

S/



ICEROCK MOKO KSwift

DEVELOPMENT
Kakue ecmb npobaemMbl?

e Kotlin/Native npu AuHkoBke Bcex klib'oB B fromework / application Mmoxem

“ n

U3MeHUMb UMOoO20Bble UMeHa - go6aBumb “_" gasa peweHuUs KOHPAUKMOB (B swift
Hem nakemos, komopble B Kotlin pewatom amy 3agauy)
o BO3MOXHO CMOXeM gomAHYMbCa QO AO2UKU NOQBOoPQ UMEH U
NPQOBUAbHbIE UMEHQ 2eHepupoBamb B Swift -

IrBasedKotlinManglerimpl

o Aubo UCNOAB30BOMbL NOQXOQ KAK B Sourcery gas QHQAU3Q

ceeHepuUpPOBAHHO20 Swift koga

o8


https://github.com/androidx/androidx/pull/382/files#r862676099

ICEROCK Vimoau

DEVELOPMENT

@ Ana pabomel ¢ Flow us Swift - KMP-NativeCoroutines
@ AAa ucnoab3oBaoHuUSa sealed class/interface kak enum B Swift - MOKO KSwift

@ AAS UCNOAB30BOHUS extension'oB K NAambopMeHHbIM kKaaccaM - MOKO KSwift

@ CBoU WabAOH - Sourcery (ecAu He Hy»>HO uHdopmMayuto o Kotlin koge) uau MOKO
KSwift

@ N Hekomopble Bo3aMoxxHOocmuU Kotlin He ucnoAszoBamb B public API
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ICEROCK

DEVELOPMENT

Bcem cnacubo

60



ICEROCK

DEVELOPMENT

Bpema Bonpocos

CcbIAKU HQO npe3eHmMauuto U
MamMmepuUQAbI

61



