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KopyTuHbI

suspend fun returnsInt() =1

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

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

suspend fun test() {

}

println(returnsInt())

fun test($continuation: Continuation<Unit>): Any? {

var $result: Any? = $continuation.result
while(true) {
when ($continuation.label) {
0 ->{
$continuation.label = 1
$result = returnsInt($continuation)

if ($result === COROUTINE SUSPENDED) return COROUTINE SUSPENDED

}

1 ->{
$continuation.label = 2
$result = println($result)
if ($result === COROUTINE SUSPENDED) return COROUTINE SUSPENDED
return Unit

}

else -> error("unreachable")

}
} 17 /102



MPP: KopyTuHbI

suspend fun test() {
println(returnsInt())
}
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MPP: KopyTuHbI

test (Lkotlin/coroutines/Continuation;)Ljava/lang/Object;:
@Lorg/jetbrains/annotations/Nullable; () // invisible
// annotable parameter count: 1 (visible)
// annotable parameter count: 1 (invisible)
@Lorg/jetbrains/annotations/NotNull; () // invisible, parameter 0
LO
L1
L2
suspend fun test() { LINENUMBER 7 L2 _ _
prlntln( returnsInt ( ) ) iﬁ\éggEgTATIC kotlin/jvm/internal/InlineMarker .beforeInlineCall ()V
} ICONST_0
INVOKESTATIC kotlin/jvm/internal/InlineMarker.mark (I)V
INVOKESTATIC TestKt.returnsInt (Lkotlin/coroutines/Continuation;)Ljava/lang/Object;
ICONST_1
INVOKESTATIC kotlin/jvm/internal/InlineMarker.mark (I)V
INVOKESTATIC kotlin/jvm/internal/InlineMarker.afterInlineCall ()V
CHECKCAST java/lang/Number
INVOKEVIRTUAL java/lang/Number.intValue ()I
ISTORE 1
NOP

L3
( GETSTATIC java/lang/System.out : Ljava/io/PrintStream;
D a— ) ILOAD 1
—— INVOKEVIRTUAL java/io/PrintStream.println (I)V
L — L4
NOP
GOTO L5
L6
L7
L5
L8
LINENUMBER 8 L8
GETSTATIC kotlin/Unit.INSTANCE : Lkotlin/uUnit;
ARETURN
L9

MAXSTACK = 2 19 / 102

MAXLOCALS = 2




MPP: KopyTuHbI

suspend fun test() { function test(continuation) {
println(returnsInt()) returnsInt($this$);
} println($this$.$$coroutineResult$s$);
}
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MPP: KopyTuHbI

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
message: CALL 'public final fun returnsInt (): kotlin.Int [suspend]
declared in <root>.TestKt' type=kotlin.Int origin=null
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* [eHepauwnda cTenT-MaLIVHbI
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- Native - Ha IR
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JVM_IR: KopyTuHbI

suspend fun test() {
println(returnsInt())
}
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JVM_IR: KopyTuHbI

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

377102



JVM_IR: KopyTuHbI

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

test (Lkotlin/coroutines/Continuation;)Ljava/lang/Object;:
@Lorg/jetbrains/annotations/Nullable; () // invisible

// annotable parameter count: 1 (visible)

// annotable parameter count: 1 (invisible)
@Lorg/jetbrains/annotations/NotNull; () // invisible, parameter 0
LO

L1

L2

LINENUMBER 7 L2

INVOKESTATIC kotlin/jvm/internal/InlineMarker.beforeInlineCall ()V
ALOAD 0

ICONST_0

INVOKESTATIC kotlin/jvm/internal/InlineMarker.mark (I)V

INVOKESTATIC TestKt.returnsInt (Lkotlin/coroutines/Continuation;)Ljava/lang/0Object;

ICONST_1

INVOKESTATIC kotlin/jvm/internal/InlineMarker.mark (I)V
INVOKESTATIC kotlin/jvm/internal/InlineMarker.afterInlineCall ()V
CHECKCAST java/lang/Number

INVOKEVIRTUAL java/lang/Number.intValue ()I

ISTORE 1

NOP

L3

GETSTATIC java/lang/System.out
ILOAD 1

INVOKEVIRTUAL java/io/PrintStream.println (I)V
L4

NOP

GOTO L5
L6
L7
L5
L8

LINENUMBER 8 L8

GETSTATIC kotlin/unit.INSTANCE :
ARETURN
L9

MAXSTACK = 2

MAXLOCALS = 2

Ljava/io/PrintStream;

Lkotlin/uUnit;
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I JVM_IR: Pe3ynbTaThl

<« C O B8 https://blog jetbrains.com/kotlin/2021/02/the-jvm-backend-is-in-beta-let-s-make-it

News Releases Server Mobile Data Science More w

We have been working to implement a new JVM IR backend as part of our

ongoing project to rewrite the whole compiler. [RalEREYRellellEI @I oleleky:
ElglelsnEllel=NeloilaRie] M CIINNVELEIES and for the Kotlin team itself by

providing a versatile infrastructure that makes it easy to add new language
features.
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I JVM_IR: Pe3ynbTaThl

* IR mpouwie napannenntb

- ®nar -Xbackend-threads=<N>, rae N=0 no uncny saep
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I JVM_IR: Pe3ynbTaThl

* IR mpouwie napannenntb
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JVM_IR: NMnarnHel

* kotlin-power-assert

https://github.com/bnorm/kotlin-power-assert 577102



JVM_IR: lNnarvHebl

A custom assertion message can be provided:

val hello = "Hello"
assert(hello.length == "World".substring(l, 4).length) { "Incorrect length" }

But this just replaces the message:

java.lang.AssertionError: Incorrect length
at <stacktrace>

With kotlin-power-assert included, the error message for the previous example will be transformed:

java.lang.AssertionError: Incorrect length
assert(hello.length == "World".substring(1l, 4).length)
I I I I I
I I I I 3
[ | | orl
[ | false
[ 5

at <stacktrace>

https://github.com/bnorm/kotlin-power-assert 587102
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* kotlin-power-assert

* JetPack Compose

https://android.googlesource.com/platform/frameworks/support/+/refs/heads/androidx-main/compose 59/102



JVM_IR: lNnarvHebl

. @Composable
¢ kotlln-power-assert fun JetpackCompose() {
Card {
var expanded by remember { mutableStateOf(false) }
¢ JetPaCk Compose Column(Modifier.clickable { expanded = !'expanded }) {

Image(painterResource(R.drawable. jetpack compose))
AnimatedVisibility(expanded) {
Text (
text = "Jetpack Compose",
style = MaterialTheme.typography.v2,

https://android.googlesource.com/platform/frameworks/support/+/refs/heads/androidx-main/compose 60/ 102



JVM_IR: lNnarvHebl

* kotlin-power-assert

* JetPack Compose

APK Size and res folder size of Tivi

B ressize [ Other

0o mE 4.49VB

347.00 KB

4.00 MB

3.00 MB

2.00 MB

1.00 MB

0.00 KB
Pre-Compose Fragments + Compose Entirely Compose (1.0.0-rc01)

https://medium.com/androiddevelopers/jetpack-compose-before-and-after-8b43ba0b7d4f 61/102



JVM_IR: lNnarvHebl

* kotlin-power-assert

* JetPack Compose

Method count of Tivi

Pre-Compose
Fragments + Compose

Entirely Compose (1.0.0-rc01)

0 10000 20000 30000 40000 50000

Method count

https://medium.com/androiddevelopers/jetpack-compose-before-and-after-8b43ba0b7d4f 62/102



JVM_IR: lNnarvHebl

* kotlin-power-assert

* JetPack Compose

We see a 41% reduction in APK size, and 17%

reduction in method count when using Compose

https://medium.com/androiddevelopers/jetpack-compose-before-and-after-8b43ba0b7d4f 63/102



JVM_IR: lNnarvHebl

* kotlin-power-assert

* JetPack Compose

Lines of source code in Tivi

B Kotlinlines W XML lines

Pre-Compose 1
Fragments + Compose 15,617

Entirely Compose 14,606 [801

0 5,000 10,000 15,000 20,000

https://medium.com/androiddevelopers/jetpack-compose-before-and-after-8b43ba0b7d4f 64 /102



* kotlin-power-assert

* JetPack Compose

Median build time of Tivi

Pre-Compose

Each fragment in
Compose

Entirely Compose

JVM_IR: lNnarvHebl
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Build time (seconds)

https://medium.com/androiddevelopers/jetpack-compose-before-and-after-8b43ba0b7d4f
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* kotlin-power-assert
* JetPack Compose
* KSP

https://github.com/google/ksp 66/102



I JVM_IR: lNnarvHebl

* kotlin-power-assert
processor implementation annotations
* JetPack Compose

'y
* KSP

ksp implementation

___________ { main-project }

https://github.com/google/ksp 67 /102



JVM_IR: NMnarnHel

* kotlin-power-assert [SELEE
* JetPack Compose
* KSP

ksp(project(":t

This is the goal of KSP: most Android app developers don't need to worry about its internals;
other than this one line change, a library that supports KSP looks just like a normal
annotation processor, only it's up to 2x faster. That said, using KAPT and KSP in the same

module will likely slow down your build initially, so during this alpha period, it is best to use
KSP and KAPT in separate modules.

https://github.com/google/ksp 68 /102
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kotlin-power-assert

JetPack Compose
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https://github.com/JetBrains-Research/reflekt 69/102
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kotlin-power-assert

JetPack Compose
* KSP
reflekt

- [Ana nopgaepxkn GraalVM (AOT koMnmnaumns)

— bBbICTpbIV CTAPT NPUIOXKEHNI

https://github.com/JetBrains-Research/reflekt 717102
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kotlin-power-assert

JetPack Compose
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* arrow-meta

https://github.com/arrow-kt/arrow-meta 727102



JVM_IR: lNnarvHebl

The Hello World plugin auto implements the hellollorld function by rewriting the Kotlin AST before the compiler proceeds.

val Meta.helloWorld: CliPlugin get() =
"Hello World" {
meta(
namedFunction(this, { name = "hellolorld" }) { ¢ = // <— namedFunction(...) {...}
Transform.replace(
replacing = c,
newDeclaration = """|fun helloWorld(): Unit =
| println("Hello ARROW Meta!")

|""", function.syntheticScope

For any user code whose function name is hellollorld , our compiler plugin will replace the matching function for a function that returns Unit and prints our message.

-fun helloblorld(): Unit = T0DO()
+fun helloblorld(): Unit =
+ println("Hello ARROW Meta!")

https://github.com/arrow-kt/arrow-meta 737102
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kotlin-power-assert
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* reflekt
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* MecTOo And BaLlero naarvHa
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JVM_IR: NMnarnHel

Writing Your Second Kotlin
Compiler Plugin, Part 1 — Project
Setup

6 Brian Norman Nov 21,2020 - 4 min read ﬁ [J

Photo by Ben Stern on Unsplash

https://bnorm.medium.com/writing-your-second-kotlin-compiler-plugin-part-1-project-setup-7b05c7d93f6c 757102



JS_IR
Kotlin/lJS ¢«

Kotlin 1.5.30 provides the following improvements for Kotlin/JS:

JS IR compiler backend reaches Beta. To simplify migration to the new backend, you can use

the migration guide and the new Kotlin/JS Inspection Pack IDE plugin, which guides you
through the process of making the necessary changes directly in IntelliJ IDEA.

A better debugging experience for applications with the Kotlin/JS IR backend, thanks to
JavaScript source map generation. Now you can benefit from support for breakpoints,
stepping, and readable stack traces with proper source references in any JavaScript
debugger. Learn more about debugging Kotlin/JS applications.

76/102
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JS_IR: Performance
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» FirFilelmpl
declarations|0]: Fi

property

status: FirResolvedDeclarationStatusimpl
controlFlowGraphReference: FirControlFlowGraphReferencelmpl
declarations|0]: FirPrimaryConstructor

declarations|1]: FirPropertylmpl @7e7

declarations|2]: FirSimpleFunctionImpl

tlin.fir.resolve. df:

type
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* FIR

- ®nar -Xuse-fir
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* FIR

- Kak 1 IR, gonmkeH ynpocTnTb HanmcaHme niaarMHoB

* Compiler Plugin API
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* FIR

* IR interpreter
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LELY

* FIR
* IR interpreter

Introduce constexpr/const modifier/annotation for functions that s
can be computed in compile-time

Introduce C++ style constexpr modifier (in Kotlin the better name might be const or it might be some

@CompileTime annotation —to be designed).

In short, functions marked with constexpr are verified by compiler to satisfy certain strict rules and they can be used
as a part of constant expressions and assigned to const val properties with their values evaluated in compile-time.

The goals of this change are:

+ Documentation, discoverability, and language learning-curve reduction
¢ Language consistency for novices (especially coming from non-Java world)
¢ Language extensibility

92/102
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* FIR
* IR interpreter

* Kklib (IR serialization)
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* FIR
* IR interpreter
* Kklib (IR serialization)

- He aHanmn3mpoBaTb KoJ HECKOJIbKO pa3
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* FIR
* IR interpreter
* Kklib (IR serialization)
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- debug/release c6opkn
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* Kklib (IR serialization)
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* FIR

* IR interpreter

* Kklib (IR serialization)
* IR inlining
 WASM BE
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KOHTAKThbI

* TG: @ilmirus

* koltinlang.slack.com: Ilmir Usmanov [JB]

1017102



102 /102



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102

