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* B mobunbHoM pa3paboTke c 2013
* Beayuwmnint mobunbHbIM pa3paboTumK B Usetech

* HatmsHas pa3paboTKa nog iOS n Android (Swift/Objective-C, Kotlin/Java)
Kpocc-nnatpopma (Xamarin, Kotlin multiplatform)

* MeHTOp, YNpaBAsAo KOMaHAOM HanpaBaeHus
* Cnukep Ha KoHdpepeHumax AppsConf, Mobius, TechTrain, DroidCon (2022)
* T[lpenopasatenb B Otus (iOS Pro n 6a3o8blii)

 ABTOp cTaTen No mobunbHom paspabotke (SwiftUl, i0OS, KMM)

VS3TECH



Obcyamm:

Kotlin compiler plugins. MpuHunn paboTsoil.

 AHaTOMMA N HACTPOMKA Ns1arMHa

Kenc 1. TeHepauma norukn (Usecase)

Kenc 2. Pabotaem ¢ Ul. lenaem csoun ViewBinding

N3 View B Compose (cnonnep: nyyie KSP)

TECH



KCP — Kotlin Plugin Compiler

MOLWHbIA MHCTPYMEHT ANA UBMEHEHUA

TEeKyLLLero Koga Bo Bpems KOMNUAALUUmn ‘

Subplugin l

|

CommandLineProcessor

|

ComponentRegistrar ’

e

Extension Extension

TECH .



YTO MOryT N/1arMHbl KOMNUAATOPA

e JocTyn K abCTPaKTHOMY CUHTaKCUYECKOMY
AEPEBY

* M3MEeHAIT CYLLLeCTBYOLMIN KOA

* MynbTnaatdopmeHHoOe pelleHune

TECH



,ﬂ,l’lﬂ 4yero naarmMHibl KOMMNMUAATOPA

 Moaudbunumnposartsb internal/private kopg,
* MeTa-nporpammmpoBaHune (aHaan3 Kog, ¢ NOMOLLbIO aHHOTAUWN)
* KopgoreHepauma

Ontummnsaumna bomnepnnemnTa

TECH



,ﬂ,l’lﬂ yero naarmMHbl KOMMNMUAATOPA

 Moaundbunumnposarts internal/private kopg,
 MeTa-nporpammunpoBaHue (aHaNM3 Kog, € MOMOLLbIO aHHOTaLWN)
* KopgoreHepauma

OnTummnsauma bomnepnnemnTa

VS3TECH



Korga He nogonayT naarMHbl KOMNUAATOPA
Kor,u,a UX MOXHO 3aMeHNTb NMPOLECCUHTOM aHHOTauMVIZ
* AHanu3 U reHepaLma TONbKO HOBOro Koaa

 CoBmelleHue c Apyrmmun nnarmHamum komnumnaumm (KSP naet
10 CBOUX NJIarMHOB KOMMUAATOPA)

Nnn chnwikom mHoro paborbl

TECH



Monpobyem cBOM CU/bI, HO CHaYasa NOCMOTPUM, UYTO
BHYTPM

TECH



Komnunauua IR

l "

IR = intermediate

representation
G | T N
JVM IR backend JS IR backend native backend
| IR generator & optimizer
(- (- (-

JVM bytecode JavaScript LLVM bitcode
generator & optimizer generator & optimizer generator & optimizer
| | |

*class %1s *s0

'S 3TECH
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Komnunauma.Kl

IR backend no ymonyanutio c Kotlin 1.5.0

Kt

/

Fronte

NS

{ Lexer & Paser ]—<

nd

1

;-[BindingContextJ—/

\

/

IR Backend \

{

Bytecode
generator

=+

N

.class

/
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Komnunauma FIR&IR.K2

FIR coemewaet PSI n Binding Condext

/ FIR Frontend \ / IR Backend \

Kt { Lexer & Paser H FIR J— IR { Bytecode H ASM }——) .class
‘ I generator

N / N /
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Programming Structure Interface (PSI)

TE3TECH

Ktimports

KtClass

KtNamedFunction

KtParameterList

KtBody

13



IR, npumep Koaa

suspend fun test() {
println(returnsInt())

FUN name:test visibility:public modality:FINAL <> () returnType:kotlin.Unit [suspend]
BLOCK_BODY
CALL 'public final fun println (message: kotlin.Int): kotlin.Unit [inline]
declared in kotlin.io.ConsoleKt' type=kotlin.Unit origin=null

public final fun returnsInt (): kotlin.Int [suspend]
declared in <root>.TestKt' type=kotlin.Int origin=null

message: CALL

14



IR 06paboTKa AST

nemeHTbl PSI - > peckpunTtopbl

..............................
.

BindingContext

» KtFunction

M»[ FunctionDescriptor ]

(" ResolvedCall

CALL_EXPRESSION

» KtCallExpression

FunctionDescriptor

...................

™
[ J
[ Parameters ]

- _/

..............................
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Kotlin Compiler plugin. Cnocobbl 06paboTKu AaHHbIX

* ClassLoweringPass/ FileLoweringPass
* [rVisitor

* IrElementTransformer

TECH



ClassLoweringPass

[locTyn K AaHHbIM Yepes Knacc

interface ClassLoweringPass : FilelLoweringPass {
fun lower(irClass: IrClass)
override fun lower(irFile: IrFile) = runOnFilePostfix(irFile)

fun ClassLoweringPass.runOnFilePostfix(irFile: IrFile) {
irFile.acceptVoid(ClassLoweringVisitor(this))

TECH

17



ClassLoweringPass

ClassLoweringVisitor — pekypcmBHbI 06x04 31€eMEHTOB

private class ClassLoweringVisitor(

private val loweringPass: ClassLoweringPass

IrElementVisitorVoid {

override fun visitElement(element: IrElement) {
element.acceptChildrenVoid(this)

override fun visitClass(declaration: IrClass) {
declaration.acceptChildrenVoid(this)
loweringPass. lower(declaration)

TECH
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IrElementTransformer

MpAamMon A0CTYyN K AeCKpMNTOPam Yyepes3 meToa

interface IrElementTransformer<in D> : IrElementVisitor<IrElement,

visitClass(declaration: IrClass, data: D)

visitElement(element: IrElement, data: D)
visitField(declaration: IrField, data: D)
visitProperty(declaration: IrProperty, data: D)
visitCall(expression: IrCall, data: D)

TECH

D>
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Y10 BbIOPATH

——— — —— — — — — — — — — — — — — — — — — — — —

(
|  Ob6paboTKa afnemeHTa 3aBUCUT OT
| aTpnbyToB Knacca

Ob6paboTKa afnemeHTa 3aBUCUT OT
aTpnbyToB anemeHTa

ClassLoweringPass

IrElementTransformer

20



Npumep O

class Test

class Test {

fun test() {
print("Hello")

¥

TECH
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[Mpumep O

IrSimpleFunction

Test {
fun test() { ——
print(”i‘}i:‘i L10") -
} ,
IrExpression

IrCall:
irSimpleFunctionSymbol

ValueParameter (irString)

(VE3TECH »



Npumep O

override fun lower(irClass: IrClass) {
val testFunction = irClass.addFunction{
name = Name.identifier("test")
returnType = irBuiltIns.unitType
}.apply {
this.parent = irClass
this.dispatchReceiverParameter = irClass.thisReceiver?.copyTo(this)

this.body = DeclarationIrBuilder(pluginContext,this.symbol).irBlockBody {
+irReturn(irCall(funPrintln!!.symbol).also{
it.putValueArgument(@,irString("Hello"))

TECH
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OT TeopnU K HacToALLEUN NPaAKTUKE

TECH



[TpaKTUYecKmne Keucol

MeTa-nporpammmpoBaHue Ana oNnTUMMU3aLMA OAHOTUMHbIX
3a[au:

* Xennepsbl (cepnanusaTtopsl, parcelize)
* WHxekuma (DI)
* busHec-norunka

* Ul

TECH



[TpaKTUYecKmne Keucol

Xennepsol (cepuanmsatopsl, parcelize) DI Ha Compiler plugins

NHxekuma (DI)

ABTOreHepaumnsa noruku (usecase)

Ul (ViewBinding, Compose)

TECH



[TpaKTUYecKmne Keucol

 ABTOreHepauwmsa (usecase)

* Ul (ViewBinding, Compose)

VS3TECH

OT NPOCTOro K C/IOXKHOMY
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HayHem ¢ HaCTPOUKU U NOAKNIOUEHUSA

TECH



ApPXUTEKTypa nnarnHa

Kcp-plugin-gradle

KcpGradlePlugin

Kcp-plugin

PluginComponentRegistrar

Kcp-plugin

PluginGenerationExtension

29



Co3zpnaem KotlinCompilerPluginSupportPlugin

class KcpGradlePlugin : KotlinCompilerPluginSupportPlugin {
override fun isApplicable(kotlinCompilation: KotlinCompilation<x>): Boolean = true

override fun getCompilerPluginId(): String = PLUGIN_ID

override fun getPluginArtifact(): SubpluginArtifact = SubpluginArtifact(
groupId = GROUP_ID,
artifactId = ARTEFACT_ID,
version = VERSION
)
override fun applyToCompilation(kotlinCompilation: KotlinCompilation<x>):
Provider<List<SubpluginOption>> {
return kotlinCompilation.target.project.provider {
val options:List<SubpluginOption> = mutableListOf()
options




HactpamnBaem nnaruH. Kcp-plugin-gradle

Kcp_plugin_gradle build.gradle.kts

plugins {
id("java—-gradle-plugin")
kotlin("jvm")
id("maven-publish")

}

group = "“com.azharkova.kcp.plugin"

version = VERSION

dependencies {
implementation(kotlin("gradle-plugin-api"))

}
gradlePlugin {
plugins {
create("kcp_plugin") {
id = "kcp_plugin"
implementationClass = '"com.azharkova.kcp.plugin.KcpGradlePlugin"

31



Hactpamnsaem nnaruH. Kcp-plugin

Kcp_plugin build.gradle.kts

dependencies {
compileOnly("org.jetbrains.kotlin:kotlin-compiler-embeddable:1.8.10")
compileOnly("org.jetbrains.kotlin:kotlin-compiler:1.8.10")
kapt('"com.google.auto.service:auto-service:1.0-rc7")

compileOnly("com.google.auto.service:auto-service-annotations:1.0-rc7")

group = "com.azharkova.kcp.plugin"
version = VERSION

TECH
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HacTpanBaem naarnH. Cam npoekKT

build.gradle.kts

buildscript {
dependencies {
classpath("com.android.tools.build:gradle:7.4.2")
classpath('"com.azharkova.kcp.plugin: kcp_plugin:0.1.2")

plugins {
id("org.jetbrains.kotlin.jvm") version "1.8.0" apply false
id("kcp_plugin") version "0.1.2" apply true
id("org.javamodularity.moduleplugin") version "1.8.12" apply false

TECH
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CompilerPluginRegistrar

MNogkntovaem pacwmnpenma @AutoService(CompilerPluginRegistrar)

@OptIn(ExperimentalCompilerApi::class)
@AutoService(CompilerPluginRegistrar::class)
class PluginComponentRegistrar() : CompilerPluginRegistrar() {

override val supportsk2: Boolean
get() = false

override fun ExtensionStorage.registerExtensions(configuration: CompilerConfiguration) {
val messageCollector = configuration.get(CLIConfigurationKeys.MESSAGE_COLLECTOR_KEY, MessageCollector.NONE)

SyntheticResolveExtension.registerExtension(SyntethicExtension())
IrGenerationExtension.registerExtension(AndroidGenerationExtenstion(messageCollector = messageCollector))
IrGenerationExtension.registerExtension(PluginGenerationExtension(messageCollector = messageCollector))




Mpumep 1. OnTummnsnpyem noruky. Usecase

TECH



Usecase. ObepTKa 3anpocos K Api

UseCase

ViewModel

36



Usecase generation

@GenUseCase(repo = NewsApi::class, request = "loadNews")

class NewslLoadCase

class NewslLoadCase {
companion obiject

fun usecase() = $usecase

object $usecase

: GenericUseCase<Unit, NewsList> {

val repo by lazy {
NewsApiImpl()

}

override suspend fun execute(param: Unit?): NewslList {
return repo.loadNews()

37



Usecase. ObepTKa 3anpocos K Api

@Target(AnnotationTarget.CLASS)
@Retention(AnnotationRetention.SOURCE)
annotation class GenUseCase(val repo: KClass<x>, val request: String)

Repo — uHtepdenc API
Request — knto4 K meTtoay API

@GenUseCase(repo = NewsApi::class, request = "loadNews")
class NewslLoadCase

TECH
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Usecase. ObepTKa 3anpocos K Api. ba3oBbin

Ha3sHauyeHue: knacc-obepTKa 414 Bbl30Ba 3anpocos Api

abstract public class CoroutineUseCase<in T, out R>(
val dispatcher: CoroutineDispatcher = ioDispatcher

o

abstract suspend fun execute(param: T): R

suspend operator fun invoke(param: T): Result<R> = withContext(dispatcher) {
runCatching { execute(param) }

¥

TECH
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Usecase generation

@GenUsecase

Kcp-plugin-gradle

UseCaseGradlePlugin

Kcp-plugin

PluginComponentRegistrar

Kcp-plugin

PluginGenerationExtension

UseCaselLoweringPass

40



Perncrpauma pacwmpeHus

IrGenerationExtension

class PluginGenerationExtension (private val messageCollector: MessageCollector)
IrGenerationExtension {

TECH a



Kotlin Compiler plugin. OrpaHnyeHus

TN AaHHbLIX/NYTb K MeToAy AONXEH ObITb U3BECTEH NIarnHy.

* Tun B TOM Xe moayne,

* ABHbIM NYTb XapaKoa/un3 napameTpa.
* Yepes pgecKkpunrtop

Caused by: java.lang.NullPointerException
at com.azharkova.kmm.plugin.domain.SyntethicExtensionKt
.createGetterDescriptor(SyntethicExtension.kt:85)
at com.azharkova.kmm.plugin.domain.SyntethicExtension

.generateSyntheticMethods(SyntethicExtension.kt:53)

at org.jetbrains.kotlin.resolve.extensions.SyntheticResolveExtension$Companion$getInstance$l
.generateSyntheticMethods(SyntheticResolveExtension.kt:96)

TECH
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AbcTpakumna He paboTaer

Tnn gonxeH bbITb YKa3aH ABHO M TOYHO. YKa3aHMe yepe3 poamTebCKUm
TN 3aMeLLaeT peanmsaumen no yMoa4aHuto

Compilation failed: Internal compiler error:

no implementation found for FUN name:execute visibility:public

modality:ABSTRACT <> ($this:com.azharkova.core.GenericUseCase<T of com.azharkova.core.GenericUseCase
R of com.azharkova.core.GenericUseCase>, param:T of com.azharkova.core.GenericUseCase?)

returnType:R of com.azharkova.core.GenericUseCase [suspend]when building itable for CLASS
INTERFACE name:GenericUseCase modality:ABSTRACT visibility:public superTypes: [kotlin.Any]
implementation in CLASS OBJECT name:$usecase modality:FINAL visibility:public superTypes:
[com.azharkova.core.GenericUseCase<kotlin.Any, com.azharkova.kmmkspcases.data.NewsList>]

TECH 8



Usecase generation

interface GenericUseCase<T : Any,R: Any> {
suspend fun execute(param: T? = null): R

ba3oBbin HTEPDENC + BbI3OB
execute B pacwmnpeHuu Is

[MonHasa peannsayna B 6asoBom suspend fun<T:Any,R:Any> GenericUseCase<T,R>.request(param: T? = null): Result<R>
= withContext(ioDispatcher) {

pogutene obpaujaercs K runCatching {

MeTodam poautensa 6es execute(param)

nepeonpeneneHus ;

TECH #



BXxoaHaA TOYKa

e CywecTtBytowmm metog, 6e3 body nam

ceovcTtio nullable class NewslLoadCase {
companion object {

fun usecase(): NewslLoadCaseImpl? = null
TN AONXKEeH YyXKe cyWwecTBOBaThb }

TECH s



BXxoaHaA TOYKa

class NewsLoadCase {
companion object {
fun usecase(): GenericUseCase<Unit,NewsList> = $object

* (CreHepunpoBaHHaA TOYKA

Sobject — BHYTPEHHUN CUHINTOH b

TECH is



CuHTeTMyecKkune pacwmpeHna. Companion

Co3paem companion AN18 KNaccoB € YC0BUEM
fun usecase()

class SyntethicExtension(): SyntheticResolveExtension {

override fun getSyntheticCompanionObjectNameIfNeeded(thisDescriptor: ClassDescriptor)
Name? =
if (thisDescriptor.isUsecase) Names.DEFAULT_COMPANION else null

override fun getSyntheticFunctionNames(thisDescriptor: ClassDescriptor): List<Name> =
if (thisDescriptor.isCompanionObject && thisDescriptor.isUsecaseCompanion) {
listOf(Names.USECASE_METHOD)

47



CUHTETUYECKME paCLIMPEHUA. 3arNYLLKK

[eHepupyem getter ans pesynbrata MeToAa-3arNyLKu

override fun generateSyntheticMethods (
thisDescriptor: ClassDescriptor,name: Name,
bindingContext: BindingContext,
fromSupertypes: List<SimpleFunctionDescriptor>,
result: MutableCollection<SimpleFunctionDescriptor>

if (name !'= Names.USECASE_METHOD) return
val classDescriptor = getForCompanion(thisDescriptor)]?: return

result.add(createGetterDescriptor({hisDescriptor, classDescriptor))

TECH
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CUHTETUYECKME paCLIMPEHUA. 3arNYLLKK

fun createGetterDescriptor(
companionClass: ClassDescriptor,

feHepupyem getter ans clazz: ClassDescriptor,

PE3y/1IbTaTa METOAa-3al/TyLUKU params: List<KotlinType>

): SimpleFunctionDescriptor {
return SimpleFunctionDescriptorImpl.create(
companionClass, Annotations.EMPTY,
Names.USECASE_METHOD, CallableMemberDescriptor.Kind.SYNTHESIZED,
companionClass.source).apply {

val returnType = KotlinTypeFactory.simpleNotNullType(

this.initialize(
null, companionClass.thisAsReceiverParameter,
emptyList(),emptyList(), returnType,
Modality.FINAL,DescriptorVisibilities.PUBLIC )

TECH i



CuHTeTn4yeckune pacwmpeHmna. Tmn pesynbraTta

fun createGetterDescriptor(
companionClass: ClassDescriptor,

) Pe3yI'IbTMpyI-OLLI,VIM T!N Ha clazz: ClassDescriptor

OCHOBE NapameTpoB params: List<KotlinType>

ImMp Lerunctionbescripeor
urn SimpleFunctionDescriptorImpl.create(
companionClass, Annotations.EMPTY,
Names.USECASE_METHOD, CallableMemberDescriptor.Kind.SYNTHESIZED,

val returnType = KotlinTypeFactory.simpleNotNullType(

this.initialize(
null, companionClass.thisAsReceiverParameter,
emptyList(),emptyList(), returnType,
Modality.FINAL,DescriptorVisibilities.PUBLIC )

TECH 5



CuHTeTn4yeckune pacwmpeHmna. Tmn pesynbraTta

- Pe3ynbtmpyownMn TMN Ha OCHOBE

val returnType = KotlinTypeFactory.simpleNotNullType(

MnapameTpos TypeAttributes.Empty,
- Generic usecaseClass,
emptyList()
MapameTpbl CKPbITbI??? params.map {

TypeProjectionImpl(it)
}

TECH
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Generic. [Mpobnema pe3ynbTnpytowero Tuna (Haw Kewc)

Tnn 3aBUCUT OT TMNA GYHKUMN —> ClassDescriptor
NOUCK Yepes label
Ann ion

—————————————————————

]

_____________________

'S 3TECH 2



[Mpobrema NnopTUPOBAHUA HA MybTUNAATHOPMY

NHTepon objective-C/Kotlin Generic
kotlinlang.org/docs/native-objc-interop.html#generics

Compilation failed: Internal compiler error: no implementation found

for FUN name:execute visibility:public modality:ABSTRACT <>
($this:com.azharkova.core.GenericUseCase<T of com.azharkova.core.GenericUseCase,

R of com.azharkova.core.GenericUseCase>, param:T of com.azharkova.core.GenericUseCase?)
returnType:R of com.azharkova.core.GenericUseCase [suspend]

when building itable for CLASS INTERFACE name:GenericUseCase modality:ABSTRACT
visibility:public superTypes: [kotlin.Any]

implementation in CLASS OBJECT name:$usecase modality:FINAL visibility:public

superTypes: [com.azharkova.core.GenericUseCase<kotlin.Any, com.azharkova.kmmkspcases.data.NewsList>]
at

CLASS OBJECT name:$usecase modality:FINAL visibility:public
superTypes: [com.azharkova.core.GenericUseCase<kotlin.Any, com.azharkova.kmmkspcases.data.NewsList>]

* Source files:
* Compiler version info: Konan: 1.8.0 / Kotlin: 1.8.0
* Output kind: FRAMEWORK



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

Usecase generation. [1ybnb 2

@GenUseCase(repo = NewsApi::class, request = "loadNews")

class NewsLoadCase

class NewslLoadCase {
companion object {
fun usecase() = $usecase

}

object $usecase : SuspendUseCase {
val repo by lazy {
NewsApiImpl()
b

override suspend fun execute(param: Any?):
return repo.loadNews()

Ay
ANY {

54



Usecase generation. [1ybnb 2

ba3oBbin HTEPDENC + BbI3OB
execute B pacwmnpeHuu

public interface SuspendUseCase {

suspend fun execute(param: Any?): Any

}

public suspend fun SuspendUseCase.request(param: Any? = null): Result<x>

bes generics

= withContext(Dispatchers.Default) {

runCatching {
execute(param)

¥

TECH =



GenUseCase.Class lowering

class UseCaselLoweringPass(private val pluginContext: IrPluginContext,
private val messageCollector: MessageCollector)
ClassLoweringPass {

override fun lower(irClass: IrClass) {

if (!irClass.toIrBasedDescriptor().isUseCase()) {

return

TECH
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GenUseCase.Class lowering

class UseCaselLoweringPass(private val pluginContext: IrPluginContext,
private val messageCollector: MessageCollector)
ClassLoweringPass {

override fun lower(irClass: IrClass) {
if (!irClass.toIrBasedDescriptor().isUseCase()) {
return

b

irClass.retrieveParams()

requestFunction =
apiImplType?.getClass()?.functions?.firstOrNull { it.name.asString() == request }

paramIn = requestFunction?.valueParameters?.firstOrNull()
val implClass = irClass.addUseCaseImpl()
implClass.addRepolLazyFunc()
implClass.addExecutionFunction()

generateFactory(irClass.companionObject() as IrClass, implClass)
messageCollector.report(CompilerMessageSeverity.WARNING, irClass.dump())




GenUseCase.Class lowering
1. CcblnKM Ha NapameTpbl U3 aHHOTauuMmn Repo, metoa
2. ®yHKuma 3anpoca us API
3. Tunbl napameTpos
4. BHyTpeHHMM Knacc object:SuspendUseCase
5. Jobasnaem lazy ceomnctso ana API
6. Override execute

/7. CoegunHaem c Companion

TECH



GenUseCase. NapameTpbl U3 aHHOTALMNK

BblTacKnBaem NnapamMmeTpbl U3 aHHOTaUNU

private fun IrClass.retrieveParams() {
this.toIrBasedDescriptor().annotations
. firstOrNull { it.fgName == usecaseName }?.let {
it.allValueArguments.forEach { (name, value) —>

if (name.asString() == "repo") {
apiType =
pluginContext.referenceClass((value.value as NormalClass).classId)
?.defaultType
Iy

if (name.asString() == "request") {
request = value.toString().replace("\"", "")




GenUseCase. NapameTpbl U3 aHHOTALMNK

[ns 3anpocoB K Api Ham noTpebyeTca ccbiika Ha Knacc.

apiImplType = pluginContext.referenceClass(
o \NETIE

apiType?.classFgName?.asString().orEmpty() + "Impl"

)
) !'l.defaultType

TECH
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GenUseCase. LeneBaa pyHKUMA

®dyHKLUMA BbI30BA M TMMN BXOAHOIO NapameTpa

requestFunction =
apiImplType?.getClass()?.functions?

.firstOrNull { it.name.asString() == request }

paramIn = requestFunction?.valueParameters?.firstOrNull()

TECH
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GenUseCase. BHyTpeHHUIN Knacc

Object Susecase :SuspendUseCase val useCaseCls = irFactory.buildClass{
name = Names.USECASE_IMPL
addChild — pogutenb ncxogHbin Knacc Iocai Dyt o el LDV E
visibility = DescriptorVisibilities.PUBLIC

kind = ClassKind.OBJECT

useCaseCls.superTypes = listOf(suspendUseCaseType)

this.addChild(useCaseCls)

TECH o



GenUseCase. BHyTpeHHUIN Knacc

= buildValueParameter(useCaseCls) {

val receiver =
Cam cebe pecuep name = Name.special("<this>")
type = IrSimpleTypeImp1(
classifier = useCaseCls.symbol,
hasQuestionMark = false, emptyList(), emptyList()

)

origin = IrDeclarationOrigin.INSTANCE_RECEIVER

useCaseCls.thisReceiver = receiver
receiver.parent = useCaseCls

val constructor = useCaseCls.addConstructor {

63
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Dispatch receiver

[lep:kaTenb Bbi3bIBAEMbIX METOA0B NN GYHKLNM NONSA

Fun execute

NewsApilmpl
(parent class)

Fun getter()

Parent class

64



GenUseCase. ObpalleHune K cepBucy

Repo BbI3biBaeMm, Kak lazy.
[Ona sepHOro obpalleHmna pyHKLMA BO3BPALLAET ABHbIN TUM

private fun IrClass.addRepolLazyFunc() {
val implClass = this
repoFunction implClass.addFunction {

visibility = DescriptorVisibilities.PRIVATE
returnType apiImplType!!
}.apply
val function = this
dispatchReceiverParameter = implClass.thisReceiver?.copyTo(this)
this.body = createlLazyBody(function)

TECH
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GenUseCase. Lazy field

private fun makelLazyField(function: IrFunction, module: IrClass): IrField {
i returpT 1! eWith(function.returnType)
val field = module.addField {

}
field.initializer = with(DeclarationIrBuilder(pluginContext, field.symbol)) {
val factoryFunction = field.factory.buildFun {
name = Name.special("<internal_injection_initializer>")
returnType = function.returnType
visibility = DescriptorVisibilities.LOCAL
origin IrDeclarationOrigin. LOCAL_FUNCTION_FOR_LAMBDA
} . appbyied

rPr ) ¢

parent = field
body = DeclarationIrBuilder(pluginContext, symbol).irBlockBody {

val functionExpression = IrFunctionExpressionImpl(...)
irExprBody(

r

o ypc).albu ht
it.putTypeArgument (@, function.returnType)
it.putValueArgument(@, functionExpression)

return field




GenUseCase. Lazy field

val lazyType = lazyFunction.returnType.getClass()!!.typeWith(function.returnType)
val field = module.addField {
type = lazyType
name = Name.identifier("__di__${function.name.asString()}")

visibility = DescriptorVisibilities.PRIVATE
startOffset = function.startOffset
endOffset = function.endOffset

TECH
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GenUseCase. Lazy field

field.initializer = with(DeclarationIrBuilder(pluginContext, field.symbol)) @
val factoryFunction = field.factory.buildFun {
name = Name.special("<internal_injection_initializer>")
returnType = function.returnType
visibility = DescriptorVisibilities.LOCAL
origin = IrDeclarationOrigin.LOCAL_FUNCTION_FOR_LAMBD}
}.apply {
parent = field
body = DeclarationIrBuilder(pluginContext, symbol).irBlockBody {

functionExpression = IrFunctionExpressionImpl(

startOffset,

endOffset,
pluginContext.irBuiltIns.functionN(@).typeWith(function.returnType),
factoryFunction,

IrStatementOrigin.LAMBDA

TECH



GenUseCase. ObpalleHune K cepBucy

Mepeonpeaenaetca 6a3zoBasa PyHKUMA SuspendUseCase

private fun IrClass.addExecutionFunction() {
val implClass = this
requestFunction?.let { function —>
implClass.addFunction {
name = Names.EXECUTE

}.app
overriddenSymbols = listOf(pluginContext.executeFunction().symbol!!)
addvalueParameter
name = Names.PARAM
type = pluginContext.referenceClass(Names.ANY)
?.createType(true, emptyList())

dispatchReceiverParameter = implClass.thisReceiver?.copyTo(this)
this.addExecuteBod

TECH
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Execute body. Dispatch receiver

PeCMBep = K/1aCC-XO03ANH BbI3biIBAEMOIo metoaa Uin CBOWCTBA

newFunction.body =
DeclarationIrBuilder(pluginContext, newFunction.symbol).irBlockBody {
+irReturn(irCall(requestFunction!!.symbol, requestFunction!!.returnType).apply {
paramIn?.let { paramIn —>
this.putValueArgument (@, irGet(paramIn))

dispatchReceiver =
irCall(repoFunction!!.symbol, repoFunction!!.returnType).apply {
paramIn?.let {
this.putValueArgument(@, irGet(paramIn!!))
I
dispatchReceiver =
irGet(newFunction.dispatchReceiverParameter!!)
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[loaKkno4Yaem 1 npoBepaem

[obaBnaem B apxuTekTypy

class NewsLisViewModel () : ViewModel() {
Hanpamy naun vyepes DI

var newsList: MutableStateFlow<NewsList?> = MutableStateFlow(null)

fun loadNews() {

https://github.com/anioutkazharkov scope. launch
a/ksp-kmm-cases NewsLoadCase.usecase().request().onSuccesk
KSP + KCP ST IWCWSTIS

newsList.tryEmit(it)

TECH
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[MpoBepaem pe3ynbraT B dex

TECH



CmoTtpum dex

Dex 6byaeT A4OCTyneH nocie KoOMNUASLMK
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@GenUseCase. Dex

ak

Files under the "build" folder are generated and should not be edited.

Load Proguard mappings... X file defines 1 classes with 4 methods, and references 7 methg

Defined Methods Referenced Met... Size

com
azharkova
kmmkspcases
NewsLoadCase$$usecase$1
<clinit>()
<init>()
com.azharkova.kmmkspcases.NewsApilmpl invoke()
java.lang.Object invoke()
com.azharkova.kmmkspcases.NewsLoadCase$$usecas
NewsApilmpl
<init>()
NewsLoadCase$$usecase
<init>()
kotlin
jvm

internal
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@GenUseCase. bantkona

DEX Byte Code for NewsLoadCase$$usecase$1

Lcom/azharkova/kmmkspcases/NewsLoadCase$$usecase$l;

B 6al‘/JITKO,£I,e MOXHO ﬂOCMOTpeTb BCe o i
Lkotlin/jvm/internal/Lambda;

creHepmnpoBaHHblE MeTObl, CBOWCTBA U
Bbl30BbI

Lkotlin/jvm/functions/Function®;

system Ldalvik/annotation/EnclosingMethod;

value = Lcom/azharkova/kmmkspcases/NewsLoadCase$$usecase;-><init>()V

system Ldalvik/annotation/InnerClass;
accessFlags =
name = null

system Ldalvik/annotation/Signature;
value = {

VI TECH
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m SVB is already the talk of SXSW
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Q & A unn upem pgansbLue?
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Mpumep 2. UL.
Mourpaem B Jake Wharton. Bind View

TECH



BindView

class CustomText(context: Context, set: AttributeSet? = null)
ABsTonoakntoueHmne View no id : ConstraintLayout(context,set) {

@BindView(R. id.text)
var text: TextView?

@Target(AnnotationTarget.PROPERTY)
@Retention(AnnotationRetention.SOURCE)
annotation class BindView(val id: Int)

TECH s



BindView

AsTonoakntoveHmne View no id class CustomText(context: Context, set: AttributeSet? = null)
ConstraintLayout(context,set) {

@BindView(R. id.text)
var text: TextView? = this.findViewById(R.id.text)

TECH 3



TpaHchopmupyem cesonctBo. IrElementTransformer

bepem T0AbKO CBOMCTBA C class AndroidTransformer(val pluginContext: IrPluginContext,

@BindView private val messageCollector: MessageCollector)
IrElementTransformerVoidWithContext() {

override fun visitPropertyNew(declaration: IrProperty): IrStatement {
if (declaration.isBindable != null) {

return super.visitPropertyNew(declaration)

TECH 82



OcobeHHocTn paboTtbl ¢ Ul Android

e He Bce onuuu gocTynHbl Hanpamyto (internal/private)

* Bce npnaymaHo A0 Hac

Mcnonb3yem rotoBble MCXOAHMKU pPaclUMpPEHNA ANA aHapoua,

TECH



YTo 6epem 3a HaBOAKY

e ButterKnife ?

e AndroidIlrExtensions

TECH



YTo 6epem 3a HaBOAKY

ButterKnife He nogonaet
e AnnotationProcessor

 Compiler ckpbIT




YTo 6epem 3a HaBOAKY

* AndroidirExtensions — Pure compiler solution “=

TECH



AndroidlrExtensions.FindViewByld

private fun IrBuilderWithScope.irFindViewById(
receiver: IrExpression, id: IrExpression, container: AndroidContainerType
): IrExpression {
val getView =
val findViewByIdParent = if (getView == null) container.fgName else FgName(AndroidConst.VIEW_FQNAME)
val findViewById = createMethod(findViewByIdParent.child("findViewById"), nullableViewType) {
addValueParameter("id", pluginContext.irBuiltIns.intType)
Iy
val findViewCall = irCall(findViewById.symbol).apply { putValueArgument(@, id) }
return if (getView == null) {
findViewCall.apply { dispatchReceiver = receiver }
5 else {
irSafelLet(findViewCall.type, irCall(getView.symbol).apply { dispatchReceiver = receiver }) { parent —>
findViewCall.apply { dispatchReceiver = irGet(parent) }




AndroidlrExtensions. BcnomoratenbHblie meToabl

Cache meToabl AnA Knacca

ONTUMM3UpPYEM 3aTPaTbl U CKOPOCTb

TECH

C

}

lass CustomView {
private _$_findViewCache: HashMap

fun $findCachedViewById(int varl):View {
if (this._$_findViewCache == null) {
this._$_findViewCache = HashMap()

}
var2 = this._$_findViewCache.get(varl)
if (var2 == null) {
var2 = this.findViewById(varl)
this._$_findViewCache.put(varl, var2)
}
return var2

}
fun _$_clearFindViewByIdCache() {
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AndroidlrExtensions. BcnomoratenbHblie meToabl

Cache meTtogbl anAa Knacca.
3ammcTteyem mn3 nucxoaHmkos AndroidlrExtensions

override fun visitClassNew(declaration: IrClass): IrStatement {
val cacheField = declaration.getCacheField()
declaration.declarations += cacheField
declaration.declarations += declaration.getClearCacheFun()

declaration.declarations += declaration.getCachedFindViewByIdFun()
declaration.createCache()
return super.visitClassNew(declaration)

TECH
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[lobaBnAaem BbI3OB

Bbi3biBaem cache-BapmaHT

override fun visitPropertyNew(declaration: IrProperty): IrStatement {
declaration.isBindable?.let { annotation —>
var valueData = retrieveParamId(annotation)
val function = declaration.parentClassOrNull?.findViewByIdCached(pluginContext)
declaration.getter?.apply {
origin = IrDeclarationOrigin.DEFINED
body = IrBlockBuilder( ) .irBlockBody {
val self = addDispatchReceiver { type = declaration.parentAsClass.defaultType }
(" +irReturn(irCall(function!!.symbol, declaration.getter!!.returnType).apply {
this.putValueArgument (0,
irInt(valueData, pluginContext.irBuiltIns.intType))
dispatchReceiver = irGet(self)

\)




[lpoBepAaem

BoiBoaum dump

PROPERTY name:text visibility:public modality:FINAL [var]

FUN name:<get-text> visibility:public modality:FINAL <> ($this:CustomText) returnType:android.widget.TextView?
correspondingProperty: PROPERTY name:text visibility:public modality:FINAL [var]
$this: VALUE_PARAMETER name:$this type:CustomText
BLOCK_BODY
RETURN type=kotlin.Nothing from='public final fun <get-text> (): android.widget.TextView? declared in CustomText'
CALL 'public open fun findViewByIdCached (id: kotlin.Int): android.view.View? declared in CustomText'
type=android.widget.TextView? origin=null
$tirs rAR—-$tirts ‘ mstomText.<get-text>' type=CustomText origin=null
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ﬂpoBepﬂeM ftworks!

3a HYCKaEM Custom view

MainActivity : AppCompatActivity() {

@BindView(R.1id.

: TextView? =

@BindView(R.1id. )

: CustomText? =

L&Uﬁﬂji-r15<:**




Q & A unn upem pgansbLue?
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*3amaxHemca Ha reHepaumio c Compose

TECH



@Composable. loctaToyHO M aHHOTAUUN?

@ToComposable
class CustomText(context: Context):ConstraintLayout(context)

@Composable
fun viewComposable() {

AndroidView(factory = {CustomText(it)})
Iy

TECH




@Composable. loctaToyHO M aHHOTAUUN?

Coamnum B pamMKax TecCTa

FUN name:viewComposable visibility:public modality:FINAL <> ($this:CustomText,
$composer:androidx.compose.runtime.Composer?
$changed:kotlin.Int) returnType:kotlin.Unit
annotations:
Composable

ComposableTarget(applier = 'androidx.compose.ui.UiComposable"')
$this: VALUE PARAMETER name:<this> type:com.azharkova.androidkcp.CustomText

VALUE_PARAMETER name: $composer index:@ type:androidx.compose.runtime.Composer? [assignable
VALUE_PARAMETER name: $changed index:1 type:kotlin.Int

TECH



@Composable. loctaToyHO M aHHOTaUUK?
HepoctaTo4yHo

CkpbiTa nHpopmauma o BLOCK _BODY




@Composable. Mog KanoTom

Cson KomnunsaTop (Compose

Compiler) — cBon npaBuna @Composable
fun CustomText(str: String) {

Text(str
MHOro CKpbITbIX HHOAHCOB i,

@Composable

fun CustomText(str: String, $composer: Composer<x>, $changed: Int) {
$composer.startRestartGroup(...)

Text(str)

$composer.endRestartGroup()?.updateScope { next —>
CustomText(str, next, $changed or 0b1l)

TECH
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@Composable. BbiBoa

e Jlnbo taHyTb Becb Compiler Compose B cBOM Koz,

e JInbo ctyyatbcs B Compose 13 Apyroro peLieHus
(KSP)

TECH



@Composable. Ha nounTtatb

[Ae cMmOoTpeTb Koa;:

* ClassStabilityTransformer

* ComposerParamTransformer: nobasnaem K Composable Scomposer

 ComposableFunctionBodyTransformer: gob6asnaem K y3nam Composable
startXXXGroup/endXXXGroup

TECH



@Composable. Ha nocmoTtpeTtb

Positional memoization. Kak paboTtaeT oaHa 13 rnaBHbiX KOHUenuumn Jetpack
Compose

https://www.droidcon.com/2021/11/10/a-hitchhikers-guide-to-compose-
compiler-composers-compiler-plugins-and-snapshots/

https://www.droidcon.com/2022/08/02/explained-compose-compiler-and-
runtime/
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https://www.youtube.com/watch?v=OPwJnx5p1tc
https://www.droidcon.com/2021/11/10/a-hitchhikers-guide-to-compose-compiler-composers-compiler-plugins-and-snapshots/
https://www.droidcon.com/2022/08/02/explained-compose-compiler-and-runtime/

View to Composable. KSP

CmoTpute TyT
https://github.com/anioutkazharkova/kgen-android

N Ha Mobius 19 mas

VS3TECH
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KspGenAndroid

‘Better Drugs, Better Health': A Human
Genome Pioneer Talks About the
t Future of Genetics

2023-04-11720:06:00Z

These films predicted the future of
science. How right were they?

2023-04-14T16:19:10Z

The science of near-death
, experiences, 1979

2023-04-09T05:00:41Z

Spotify is dropping the paywall for
some Gimlet podcasts

2023-04-17T16:25:47Z

The surprising science of how
pregnancy begins

2023-04-12T09:00:09Z

Nix Hydration Biosensor Review:
Unlocking the Science of Sweat

2023-03-31T12:00:00Z

& The best recent science fiction and
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View to Composable. KSP

N Ha Mobius 19 mas

OOKNAA Ul/UX B Mo6unbHOM pa3paboTke 19.05 / 18:45 — 19:30 (UTC+7)

YnpowaeM u ykpowaem Ul pna
Android ¢ nomMmoLubio aHHOTaAUUM

TECH
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AHHa XXapkoBa
Usetech

NMpurnaweHHble 3KCnepTbl
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BbiBOAbI

e [lnarvHbl NErKOBECHbI U TMOKK B paboTe
 MoryT 40NoNHATb Apyrme MHCTpymeHTbl (KSP)
* YMecCTHbl B UCN0/1b30BaHMKU H6e3 nepeceyeHna ¢ CKpbiTbim API

e [lnA Kaxkaom 3a4a4m UCnonb3ymTe NoAXOAAWMMA NHCTPYMEHT

TECH



BbiBOAbI

 HepocTaToyHO AJOKYMEHTaUMKU Ansa paboTbl
* [lpmnxoauTca Y4NTHCA Ha YY3KOM Koae

* APl meHseTca u 3aBucunT oT Bepcmm Kotlin
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Sources

https://github.com/google/ksp#kotlin-symbol-processing-api

* https://github.com/anioutkazharkova/ksp-kmm-cases

e https://github.com/bnorm/kotlin-ir-plugin-template

e https://blog.bnorm.dev/writing-your-second-compiler-plugin-part-5

e https://github.com/anioutkazharkova/android-kcp

* https://syntaxbug.com/ddbe2adf60/
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Cnacubo 3a BHUMaHue!

@ @anioutkajarkova
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