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MobunbHble OC (2018-2019)

Mobile Operating System Market Share Worldwide
Q1 2018 - Q4 2019
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HarmonyOS 1.0 (First Gen.)

e [lepBblv Ny6nmMuHbIN penns B 2019 roay
e lcnonb3oBanacb nnwb gna TV u loT
e ba3upoBanachb Ha LiteOS

API Initial stable

Name OS version . Latest security patch version (release date)!°! AOSP version
version | release date
HarmonyOS 1.0 | 1.0.0 5 August 9, 2019 | 1.0.1.66 SP3 (October 20, 2020) Android 9 "Pie" (TV)
Legend: Unsupported Supported Latest version Preview version
viTmo

n nTC°¢T VNHCTUTYT MPUKNAGHBIX

KOMMBbIOTEPHbIX HAVK



HarmonyOS 2/3/4 (Second Gen.)

MepBbiv Ny6nmnuHbIN penns B 2021 roay

OC 6b111 AOCTYNHO AN UCNOJIb30BaHME Ha cMapThoHax
basnposanacb Ha AOSP

O6uwee uncno AoCTynHbIX NpunoxxeHnm - 3 500 000+

HarmonyOS Harmegg/OS HarmonyQS &

nuntcodT




AOSP

AOSP (Android Open Source Project) —
oTKpbiTasa Bepcusa Android 6e3 ¢pupMeHHbIX
cepsucosB Google.

B

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

nuntcodT



HMS Core

HMS (Huawei Mobile Services) — anbTepHaTBa GMS v Ca push-notifications
(Google Mobile Services), Bkntoyatowias B cebs: 22 common
> [ scripts
e HuaweilD v Dsrc
° Pusll‘\ Elt ) > [ google [main]
° ,:;Ina TCLCS Ki > [J huawei
° ap Ki
P > [ huaweiDebug
e UT.A
> [J huaweiRelease
> [@ main
@) .gitignore

&2 build.gradle.kts

nuntcodt [ [

NHCTUTVT NPUNKNAOHbBIX
KOMMbIOTEPHbIX HAVK



HongMeng Kernel

1

HongMeng Kernel —
MUKPOSAepHasa apxXmnTeKTypa,
paspaboTaHHas c uenbio
3amMeHnTb AOSP 1 Linux-aapo

2

MpencTtaeneHo B aBrycte 2023 roaa

ViTmMmo
n M nTC°¢T VHCTUTVT NPUNKNAOHBIX

KOMMBIOTEPHbLIX HAVK

OS Services

HongMeng Kernel

Proc.
Mgr.

Idle Thermal
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Core Kernel

_J

Sched

Device
Driver

.

Power
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HoBbie 93bIKU U GPENMBOPKU

1

ArkTS — a3bIK
nporpaMMMUpoBaHniA,
OCHOBAaHHbIN HA CUHTaKcuce
TypeScript

2

ArkTS

= I/iTMO
n M nTc°¢T (&) VHCTUTVT NPUNKNAOHBIX 9
KOMMbIOTEPHbIX HAVK



HoBble A3blK1 1 PPEeNMBOPKU

1

ArkTS — a3blK
nporpaMMMUpoBaHniA,
OCHOBaHHbIM Ha CUHTaKcuce

TypeScript / } Z

2

ArkUIl — peknapaTtmBHbin Ul
dpenmMBOpK

ArkTS

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

ArkUl

10



HoBbie 93bIKU U GPENMBOPKU

1

ArkTS — a3blK
nporpamMMmMpPoBaHUN,

OCHOBaHHbIV Ha CUHTaKcKce | |
TypeScript , } A g
2 / ‘

ArkUIl — peknapaTtmBHbin Ul
dpenmMBOpK

ArkTS ArkUI DevEco

3

DevEco — IDE gns paspaboTku
npnoxxeHmn nog HarmonyOS.

Intellid IDEA’s fork

g

ZITMO

VHCTUTYT MPUKNALHBIX "
KOMMBIOTEPHBIX HAVK

nuntcodT |



HarmonyOS 5/6 (Third Gen.)

e [lepBbin Ny6NMUHbIN penns B 2024
roay
e basunposanacb Ha HongMeng Kernel
e lcnonb3yeT HoBble GPENMMBOPKU U
a3biku (ArkTS, ArkUI, Canjie) HarmonyOS NE)XT
e (Obuwee unMcno AoCTYMHbIX —
npunoxeHunn - 20 000+

nuntcodT
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MobunbHbie OC (2024-2025)

Mobile Operating System Market Share Worldwide
Q1 2024 - Q3 2025
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3l ViT™MO
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KOMMbIOTEPHbIX HAVK
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AKTYanbHOCTb

1

Mpnno>xeHnm Mano

2

Kntamckmux TypucToB Bce
6onble un 6onblue

ViTmMmo
n M nTC°¢T WNHCTUTVT NPUKNAOHBLIX

KOMMBbIOTEPHbLIX HAVK

KnioyeBad 3agaya - HanMoJsiHeHue
nnatpopmbl HarmonyOS NEXT
Nnonb30BaTe/IbCKUMU NPUITOKEHUAMU

2l \JORNM Android s

14



OrnaBneHue

O6G30p

KoHTEeKCT 1 [NlocTaHoOBKa 3aga4n U
CylleCTBYHOLNX B

aKTyanbHOCTb b obLwmn noaxon
peLweHnm

TpaHcnauyusa
4 oo B e 6 oo
Compose B ArkUI .

Kotlin B ArkTS cneundukaummn, SMT

MpoToTnn ”
pesynbTaThl

ViTmo
n M nTco¢T VHCTUTVT NPUNKNAOHBIX 1 5

KOMMbIOTEPHbIX HAVK



CyuwecTBylowmne noaxoanbl
NoOpTUPOBAHUA

1 PaspaboTka c Hyns 2| KpoccnnaTtdopma

4 ML/LLM 5 ABTOMaTtTuyeckas
TpaHcnauusa Kkoga

ViTmMmo
n M nTc°¢T VHCTUTVT NPUNKNAOHBIX

KOMMBbIOTEPHbIX HAVK

3

BupTtyanbHoe
OKpY>XeHue

16



CyLLlleCTByI-OLLI.[/]e noaxonaobl Pa3pa6oTka c Hyns
MOPTUNPOBaAHUA

@ — “ToNHbIN KOHTPONL' NPU
HanMcaHun Kkopa
— CyuwecTByloT opuLManbHble
MHCTPYMEHTDI

@ — Honro

— Hy>XHbl KOMaHaa
paspaboTumkoB nop ArkTS } /’

iTMoO
nn rITCOd)T &) NHCTUTVT NPUKIAOHBIX

KOMMbIOTEPHbIX HAVK
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CyuwecTBylowmne noaxoanbl
NoOpTUPOBAHUA

@ — 1 KoA - HEeCKOoNbKOo nnaTt¢oopMm

— EcTb odumuymanbHaga nogoepixkka
ArkUI-X

@ — HeT opumumanbHom noaaep>kku
NonNynsapHbIX UHCTPYMEHTOB

iTMoO
n rITCOd)T NHCTUTYT NPUKNAOHbIX

KOMMBbIOTEPHbIX HAVK

Kpoccnnatdopma

° ovCompose

/\
/\

ARKUI-X

18



CyLLlleCTByI-OI_LI.[/]e noaxonbi BupTyanbHoe
OKpYy)XeHue
MOPTUNPOBaAHUA

@ — 3aTpaTbl Ha aganTauuio Koaa U =
cBefeHbl K MUHUMYMY S5 25518

@ — Mpobnemsbl c
NPOMN3BOANTESNIbHOCTbIO
— Cno)kHee ncnonb3oBaTb HAaTUBHOE
API

S s

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX 1 9

KOMMBbIOTEPHbIX HAVK



CywecTByloLwme nogxoabl ML/LLM
NOPTUPOBaAHUS

Mpamon TpaHcnunauum Kotlin > ArkTS He cywecTByeT, a ML-nogxonabl faloT NuLlb
npnénusunTenbHble pe3ynbTaThl 6€3 rapaHTUN KOPPEKTHOCTH.

e Gong, L., Wang, C., Cui, D., Huang, Y., Wei, M. (2024). UlTrans: Seamless Ul Translation
from Android to HarmonyOS. Proceedings of the 16th International Conference on
Internetware.

e Liu R. Lin, Y., Hu, Y. Zhang, Z., Gao, X. (2024). LLM-Based Java Concurrent Program to
ArkTS Converter. 2024 39th |IEEE/ACM International Conference on Automated
Software Engineering (ASE), 2403-2406.

iTMoO
n nTC°¢T NHCTUTYT NPUKNAOHbIX

KOMMBbIOTEPHbIX HAVK
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CyuwecTBylowmne noaxoanbl
MOPTUNPOBaAHUA
[::j — CoxpaHeHune ceMaHTUKN

MCXOAHOro Koaa

— “lNpoBepsseMOCTb’ pesynbTaTa
MnopTUPOBaHUSA

[::j — OTCcyTCTBME aBTOMATU3NPOBAHHOIO
MHCTPYMeHTapus

ViTmMmo
n M nTc°¢T VHCTUTVT NPUNKNAOHBIX

KOMMBbIOTEPHbIX HAVK

ABTOMaTHMUeckKasn
TpaHcnauua koaa

21



OrnaBneHue

O63op
KoHTEeKCT 1 NocTtaHoOBKa 3apaumn
CYLLECTBYIOLLMX .
aKTyanbHOCTb ; M obwWwmun noaxon
peLweHnin

TpaHcnauyusa
4 oo B e 6 oo
Compose B ArkUI .

Kotlin B ArkTS cneundukaummn, SMT

MpoToTnn ”
pesynbTaThl

ViTmo
n M nTco¢T VHCTUTVT NPUNKNAOHBIX 22

KOMMbIOTEPHbIX HAVK



B Hauane 6b1n Android...

Kotlin fun main() {
println("Hello, world!")

}

Android

..

iTMoO
n ” nTc°¢T l VHCTUTVT NPUNKNAOHBIX
) JAVK

KOMMBbIOTEPHbIX H

23



B Hauane 6bin Android...

Kotlin fun main() {
println("Hello, world!")
}
Jetpack Compose @Composable

v

fun HelloWorld() {
Text(text = "Hello, world!")

}

Android

..

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

Jetpack Compose

24



A noToM noasunca HarmonyOS...

export function main(): void

m console.log("Hello, world!")

HarmonyOS NEXXT

= I/iTMO
n M nTc°¢T &y VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK

ArkTS

25



A noToM noasunca HarmonyOS...

ArkTS

ArkUI

HarmonyOS NEXXT

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

©

export function main(): void
console.log("Hello, world!")

@ComponentV2
struct HelloWorld
build()
Text("Hello, world!")

26



CpaBHUTENbHbLIN aHaNN3
apXUTEKTYp

Kotlin ArkTS

val counter: Int? = @ let counter: number | null = ©;

iTMoO
n rITCOd)T NHCTUTYT NPUKNAOHbIX

KOMMBbIOTEPHbIX HAVK

Kotlin/ArkTS

27



CpaBHUTENbHbLIN aHaNN3

apXUTEKTYP

Kotlin

val counter: Int? = 0

fun increment(x: Int): Int {
return x + 1

}

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX

KOMMBbIOTEPHbIX HAVK

ArkTS

let counter: number | null = ©;

export function increment(x: number): number
return x + 1;

Kotlin/ArkTS

28



CpaBHUTENbHbLIN aHaNN3
apXUTEKTYp

nuntcodT

Kotlin

val counter: Int? = 0

fun increment(x: Int): Int {
return x + 1

}

if (x == "LIPT") {
println("Cool!")

} else if (x == "IPKN") {
println("Wow!")

} else {
println("Awesome :)")

}

ViTmMO

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

ArkTS

let counter: number | null =

export function increment(x: number): number

return x +

.
J

if (x == "LIPT")
console.log("Cool!")
else if (x == "IPKN")

console.log("Wow!")
else

console.log("Awesome

")

)

Kotlin/ArkTS

29



CpaBHUTENbHbLIN aHaNN3

apXUTEKTYP

Kotlin

val counter: Int? = 0

fun increment(x: Int): Int {
return x + 1

if (x == "LIPT") {
println("Cool!")

} else if (x == "IPKN") {
println("Wow!")

} else {
println("Awesome :)")

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

ArkTS

let counter: number | null =

J

export function increment(x: number): number
return x +

.
)

if (x == "LIPT")
console.log("Cool!")
else if (x == "IPKN")
console.log("Wow!"™)
else

console.log("Awesome :)")

Kotlin/ArkTS

TpaHcnauusa 6a30BbixX

KOHCTPYKLUM

30



CpaBHUTENbHbIN aHaNMU3 -
APXUTEKTYP

Kotlin ArkTS

val counter: Int? = 0 let counter: number | null =

J

fun increment(x: Int): Int { export function increment(x: number): number TpaHcnauns 6asosebix
KOHCTPYKLMI
return x + 1 return x + 1;
}
if (x == "LIPT") { if (x == "LIPT")
println("Cool!") console.log("Cool!")
} else if (x == "IPKN") { else if (x == "IPKN")
println("Wow!") console.log("Wow!™)
} else { else o TpaHCcnAUNS BbI3OBOB
console.log("Awesome :)"
println("Awesome :)") g("Aw )") Brbnmorex
}
ViTmMO
nMnTco¢T 4 NHCTUTVT NPUNKNAOHbBIX

KOMMbIOTEPHbIX HAVK

31



CpaBHUTENbHbLIN aHaNN3
apXUTEKTYp

Jetpack Compose
@Composable @ComponentV2
fun AnyComponent() { struct AnyComponent
build()
}
viTmo
n M nTco¢T NHCTUTVT NPUNKNAOHbBIX

KOMMBbIOTEPHbIX HAVK

ArkUI

Jetpack Compose/ArkUlI

32



CpaBHUTENbHbLIN aHaNN3

apXUTEKTYP

nuntcodT

Jetpack Compose

@Composable
fun AnyComponent() {

}

Button(onClick = { counter++ }) {
Text("Add")

¥

.
ITVIO

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK

ArkUI

@ComponentV2
struct AnyComponent
build()

Button("Add")
.onClick(() => this.counter++;

)s

Jetpack Compose/ArkUlI

33



CpaBHUTENbHbLIN aHaNN3

apXUTEKTYP

Jetpack Compose

@Composable
fun AnyComponent() {

Button(onClick = { counter++ }) {
Text("Add")

var counter by remember { mutableStateOf(@) }

nunTcodpT ITMIOo

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK

ArkUI

@ComponentV2
struct AnyComponent
build()

Button("Add")
.onClick(() => this.counter++; });

@State counter: number =

J

Jetpack Compose/ArkUlI

34



CpaBHUTENbHbLIN aHaNN3

apXUTEKTYP

Jetpack Compose

@Composable
fun AnyComponent() {

Button(onClick = { counter++ }) {
Text("Add")

var counter by remember { mutableStateOf(©) }

nunTcodpT ITMIOo

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK

ArkUI

@ComponentV2
struct AnyComponent
build()

Button("Add")
.onClick(() => { this.counter++; });

@State counter: number = 0;

Jetpack Compose/ArkUlI

TpaHcnauua Ul

35



[MpennaraeMbi noaxon

1

TpaHcnauua 6a3oBbiX S | - |
KOHCTpyKUMii (Kotlin > ArkTS) (:> —> % —> /w

2

e 1B o B R
3

TpaHcnsauus Ul 0:> @/m — //'

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX 36

KOMMbIOTEPHbIX HAVK



OrnaBneHue

O63op

KoHTEeKCT 1 [NlocTaHoOBKa 3aga4n U
CYLLIECTBYHOLLINX .

aKTyanbHOCTb 5 obWwmn noaxon,
peLleHni

TpaHcnauua Ul: Jetpack BUGIMOTEKM,

6u3sHec-noruKku popMasbHble

Kotlin B ArkTS Compose B ArkUl cneundmkaumm, SMT

MpoToTnn ”
pesynbTaThl

ViTmo
nn nTco¢T NHCTTYT NPUKNAOHBLIX =

KOMMbIOTEPHbIX HAVK



Kotlin PSI

Program Structure Interface (PSI) — 570 cnod, oTBeyarowul 3a aHaAU3 MpocTbiMn cnoBaMu: “CuHTaKcu4ecKoe
¢alizioB u co30aHUE CUHTAKcuYecKol u ceMaHTu4Yeckol Modesiu Koaa, depeBo, roe Ka>kooMy 3/1eMEeHTy Kooa
KoTopas obecneqyuBaeT MHorue pyHKLUU rnaaT@dopMeil. COOTBETCTBYeT BeplwuHa rpapa’

KtElement

e

KtFile KtTypeElement | | KtExpression
| KtDeclaration KtOperationExpression KtCallExpression KtBlockExpression
KtClassOrObject KtFunction KtVariableDeclaratior KtUnaryExpression KtBinaryExpression

iTMoO

nm rITCOd)T (5] VIHCTUTYT NPUKNAGHBIX

KOMMbIOTEPHbIX HAVK

38



TpaHcnaumMsa ncxoaHoro Koaa.

Kotlin — PSI

[na aHann3a NMcxogHoro
Koaa ncnonb3yetcsa PSI
(Program Structure
Interface), popmMupyemsoin
yepes Kotlin Analysis API.

iTMoO

nuntcodT

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

@ analysis-api Pubic

23

main ~ ¥ 3Branches © 0 Tags

o yanex Update the Writerside version v

M .github/workflows Update the Writerside version

M Writerside Make the Analysis APl more robot-friendly

.idea Initial commit
LICENSE Add README and LICENSE
README.md Clarify README

README &8 Apache-2.0 license

Kotlin Analysis API Guide

JetBrains [official| License Apache 2.0

ab59b72 - 3 months ago

© Watch 8 ~

@ 33 Commits

3 months ago
2 years ago
3 months ago
2 years ago

2 years ago

7

% Fork 7 - Yy Star 21

About
Kotlin Analysis APl Documentation
@ kotl.infanalysis-api

Readme
Apache-2.0 license

Activity
21 stars

8 watching

m

Liid

J\,-

= Custom properties
L

@

% 7 forks

Report repository
Contributors 7

Deployments 23

39



TpaHcnaumMsa ncxoaHoro Koaa.

Kotlin — PSI

O6xop PSI BoinonHsaeTcs oT kopHeBoro y3na KtFile,
nanee obpabaTbiBalOTCA Knacchl, PyHKLNN,
Bblpa)keHUS 1 aeKnapauun.

fun main() {

val x = 10

println(x)

.
ITVIO

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK

nuntcodT

PSI Tree

KtFile
KtNamedFunction (fun main() {...})
KtModifierList
KtIdentifier (main)
KtParameterList (())
KtBlockExpression ({...})
KtProperty (val x = 10)
KtModifierlList
KtIdentifier (x)
KtTypeReference (null)
KtEquals (=)
KtConstantExpression (10)
KtCallExpression (println(x))

40



TpaHcnaumMsa ncxoaHoro Koaa.
PS|I — ArkTS IR

> [8J core

(@ ArkTsAbstractFunctionDeclaration

Ha OCHOBe PSl q)OpMmpyeTCﬂ ArkTS |R —_ (& ArkTsBaseFunctionDeclaration
[X ArkTsClassDeclaration.kt
BHYTPEHHEE npeacTaBlieHne, oTpaxatwoulee i

CTpYKTypy 6y,D,yLLl,el7| ArkTS—nporpaMMbl, [X ArkTsEnumDeclaration.kt

(@ ArkTsExecutableBlock

[X ArkTsExpression.kt

[ ArkTsFunctionType.kt

(@ ArkTsGenericTypeParameterList
[X ArkTslInstruction.kt

[X ArkTslInterfaceDeclaration.kt

/x*

* Base contract for every ArkTS AST element.

* Each node should be able to render itself back to ArkTS source code.
*/

interface ArkTsNode { (@ ArkTsMemberFunctionDeclaration

[X ArkTsNamespaceDeclaration.kt
SHH @ ArkTsNode
* Converts this AST node back to ArkTS code representation. @ ArkTsParameterList
*/ (@ ArkTsSealedClassDeclaration
fun render(): String (@ ArkTsStructDeclaration
} (@ ArkTsTopLevelFunctionDeclaration
(@ ArkTsType
(& ArkTsVisibilityModifier
nm nTco¢T viIiTMo (@ DefaultArkTsType

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK




TpaHcnaumMsa ncxoaHoro Koaa.

PS|I — ArkTS IR

ArkTS IR He konupyeT cnHTakcuc Kotlin, a
MoLenumpyeT NporpamMmy B TEPMUHAX
KOHCTPYKUMN ArkTS c y4ETOM pasnunumm
A3bIKOB.

/**
* Represents an identifier usage.
*
* Example: val a = b + 1;
* b - IdentifierExpression
*/
data class ArkTsIdentifierExpression(
val name: String,
) : ArkTsExpression {

override fun render(): String = name

g
ZITMO

VHCTUTYT MPUKNALHBIX
KOMMBIOTEPHBIX HAVK

nuntcodT

/[*%
* Represents an ArkTS expression wrapped in parentheses.
*
* Example: (1+2), where are all this expression is Parenthesized
*/
data class ArkTsParenthesizedExpression(
val expression: ArkTsExpression,
) : ArkTsExpression {

override fun render(): String {
return buildString {
append(ArKTsTokens.LEFT_BRACKET)
append(expression.render())
append(ArKTsTokens.RIGHT_BRACKET)

42



TpaHcnaumMsa ncxoaHoro Koaa.
PSI — ArkTS IR

ArkTsFile
ArkTsTopLevelFunctionDeclaration
name: main
visibility: export
returnType: ArkTsType(void)
ArkTsParameterlList
(no parameters)
ArkTS IR cny>uT ocHOBOW A9 reHepauum ArkTsExecutableBlock
ntoroeoro ArkTS-kopa. —
isMutable: false
initializer:
ArkTsLiteralExpression
value: "10"
ArkTsExpressionInstruction
ArkTsCallExpression
callee:
ArkTsIdentifierExpression
name: println

arguments:
iTMoO ArkTsIdentifierExpression
n M nTco¢T NHCTUTVYT NPUNKNAOHBbIX hame: X

KOMMBbIOTEPHbIX HAVK

ArkTsVariableDeclarationInstruction

43



TpaHcnauuna ncxoaHoro koga. Data-knacchbl

Kotlin ArkTS

export class Foo
public readonly a: number;

public readonly b: string;

constructor(a: number, b: string)
this.a = a

data class Foo( _—

val a: Int,

public equals(other: object | null): boolean

val b: String,

return other === this || other instanceof Foo &% this.a === other.a && this.b === other.b

public toString(): string
return "Foo(" + "a=" + this.a + ", " + "b=" + this.b + ")"

public copy(a: number = this.a, b: string = this.b): Foo
return new Foo(a, b)

iTMoO

n nTco¢T NHCTUTVYT NPUKNAOHBbIX

KOMMbIOTEPHbIX HAVK




TpaHcnauuna ncxoaHoro koga. Data-knacchbl

Kotlin (.class)

public final class Foo {
private final int a;
@NotNull
private final String b;

public Foo(int a, @NotNull String b) {
Intrinsics.checkNotNullParameter(b, "b");
super();
this.a = a;
this.b = b;

public final int getA() { return this.a; }

@NotNull
public final String getB() { return this.b; }

public final int component1l() { return this.a; }

@NotNull
public final String component2() { return this.b; }

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK

ArkTS

export class Foo
public readonly a: number;

public readonly b: string;

constructor(a: number, b: string)

this.a
this.b

a
b

1
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TpaHcnauuna ncxoaHoro koga. Data-knacchbl

Kotlin (.class) ArkTS

public boolean equals(@Nullable Object other) {
if (this == other) {
return true;
} else if (!(other instanceof Foo)) {
return false;
} else { |

public equals(other: object | null): boolean
return other === this
other instanceof Foo

Foo var2 = (Foo)other; && this.a === other.a
if (this.a != var2.a) { && this.b === other.b

return false;
} else {
return Intrinsics.areEqual(this.b, var2.b);

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX

KOMMBbIOTEPHbIX HAVK
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TpaHcnauuna ncxoaHoro koga. Data-knacchbl

ENotNull
Kotlin (.class) public String toString() {
return "Foo(a=" + this.a + ", b=" + this.b + ")";
}
ArkTS public toString(): string | |
return "Foo(" + "a=" + this.a + ", " + "b=" + this.b + ")"

nunTcodpT ITMIOo

VIHCTUTYT NPUKAAQHBIX 47
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TpaHcnauuna ncxoaHoro koga. Data-knacchbl

@NotNull
public final Foo copy(int a, @NotNull String b) {

° Intrinsics.checkNotNullParameter(b, "b");
Kotlin (.class)

return new Foo(a, b);
}

// $FF: synthetic method

public static Foo copy$default(Foo var®, int varl, String var2, int var3, Object var4) {
if ((var3 & 1) !'=0) {
varl = var0.a;

if ((var3 & 2) !'=0) {
var2 = var0.b;

return var@.copy(varl, var2);

public copy(a: number = this.a, b: string = this.b): Foo

ArkTS return new Foo(a, b)

nunTcodpT ITMIOo

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK
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TpaHcnaumMsa ncxoaHoro Koaa.

Sealed-knacchoil
Kotlin

sealed class Result {

data class Success(
val data: String
): Result()

object Failure : Result()

. iTMoO
n M nTc°¢T (&) VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK

ArkTS

export abstract class Result

export namespace Result
export class Success extends Result
public readonly data: string;

constructor(data: string)
super()
this.data = data

export class FailureClass extends Result
constructor()
super()

export const Failure: Result = new FailureClass();

49



TpaHcnauuma ncxogHoro kopa. JiIamMoabl

fun createLambda(): ((String) -> String) -> ((Int) -> Int) -> (Int) -> String {

Kotlin return { stringTransformer ->

{ intTransformer ->
{ value: Int ->

val transformedInt = intTransformer(value)

val base = "value=$value, transformed=$transformedInt"
stringTransformer(base)

F

export function createLambda(): (p8: (pB: string) => string) => (p@: (p@: number) => number) => (pO:
return (stringTransformer) =>
ArkTs return (intTransformer) =>
return (value) =>
const transformedInt = intTransformer(value);
const base = “value=${value}l, transformed=${transformedInt}";
return stringTransformer(base)

iTMoO

n nTco¢T NHCTUTVYT NPUKNAOHBbIX

KOMMbIOTEPHbIX HAVK

number) => string
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TpaHcnaumMsa ncxoaHoro Koaa.
dopMaTMPOBaAHHbIE CTPOKMU

Kotlin val base = "value=$value, transformed=$transformedInt”

ArkTS const base = "value=%{value}, transformed=%{transformedInt} ;

nuntcodT
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ArkUI

1 NeknapaTtuneHbin Ul
bpenMBOpK

iTMoO
n rITCOd)T NHCTUTYT NPUKNAOHbIX

KOMMBbIOTEPHbIX HAVK

2

Re-rendering
mechanism

3

PasneneHune “nornkmn”
n Ul
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Pazbop @Composable
KOMMOHEHTAa

nuntcodT

@Composable

fun CounterButton(
baseText: String

) A

var counter = ©

Column {
Text(text = "Cuértymk: $counter™)
Button(
onClick = { counter++ }
) {
Text(text = "$baseText: $counter™)
}
}

.
ITVIO

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(

baseText: String
) A

var counter = 0

Column {
Text(text = "Cuértuymk: $counter")
Button(
onClick = { counter++ }
) o
Text(text = "$baseText: $counter")
}
}
}
n M nTco¢T II/I’I-|‘:3"‘I'MV?I‘IPVIKJ‘INJHHX

KOMMbIOTEPHbIX HAVK

HanmMeHoBaHue
KOMMOHEHTa
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Pazbop @Composable
KOMMOHEHTAa

@Composable
fun CounterButton(

baseText: String

) A

var counter = 0

Column {
Text(text = "Cuértuymk: $counter")
Button(
onClick = { counter++ }
) o
Text(text = "$baseText: $counter")
}
}
}
n M nTco¢T II/I’I-|‘:3"‘I'MV?I‘IPVIKJ‘INJHHX

KOMMbIOTEPHbIX HAVK

NMepepnaBaemblie
napameTpbl
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Pazbop @Composable
KOMMOHEHTAa

@Composable
fun CounterButton(
baseText: String
) A
var counter = 0<<

Column {
Text(text = "Cuértuymk: $counter")
Button(
onClick = { counter++ }
) o

Text(text = "$baseText: $counter™)
}

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

'E

JlokanbHbIN
napameTp

|
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(
baseText: String

) A

var counter = 0

Column {
Text(text = "Cuértuymk: $counter")
Button(
onClick = { counter++ }
) o
Text(text = "$baseText: $counter")
}
}
}
n M nTco¢T 4 II/I,|-|I(.3I'-I'II/¥IV?I'IPVIKJ'INJHbIX

KOMMbIOTEPHbIX HAVK

Bbi3oB go4vepHero
KOMMOHEHTAa
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(
baseText: String

) A

var counter = 0

Column {
Text(text = "C4yértuymk: $counter")
Button(
onClick = { counter++ }
) {

Text(text = "$baseText: $counter")
¥

}
}

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

| [ Content-nam6aa }
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(
baseText: String

) A

var counter = 0

Column {
Text(text = "CuyéTtymk: $counter")<:
Button(
onClick = { counter++ }
) o
Text(text = "$baseText: $counter")
}
}
}
n M nTco¢T II/I’I-|‘:3"‘I'MV?I‘IPVIKJ‘INJHHX

KOMMbIOTEPHbIX HAVK

HanMeHoBaHuMe
Bbl3bIBAEMOIro KOMMNOHEHTAa
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(
baseText: String

) A

var counter = 0

Column {
Text(text = "CuyéTtymk: $counter")<:
Button(
onClick = { counter++ }
) o
Text(text = "$baseText: $counter")
}
}
}
n M nTco¢T II/I’I-|‘:3"‘I'MV?I‘IPVIKJ‘INJHHX

KOMMbIOTEPHbIX HAVK

ApryMeHTbl Bbl3biIBAEMOI0
KOMIMOHEHTa
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Co3paHune ArkUl KOMMoOHeHTa

@Composable
fun CounterButton( HavmeHoBaHue
baseText: String KOMMNOHEeHTa
) {
var counter = 0
Column {
Text(text = "Cuértuymk: $counter")
Button(
onClick = { counter++ }
) o
Text(text = "$baseText: $counter™)
}
}
}
n M nTc°¢T _ EI,HI;I‘-I'IVXIV?I'IPVIKJ'INJHHX

KOMMbIOTEPHbIX HAVK

@ComponentV2
struct CounterButton

build()
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Co3paHune ArkUl KOMMoOHeHTa

@Composable
fun Counter
baseText
) {
var coun
Column {
Text
Butt
) o
}
}
}
nuntcodT |

Button(

: String

ter = 0

(text = "Cuétymk: $counter™)
on(
onClick = { counter++ }

Text(text = "$baseText: $counter™)

g
ZITMO

VHCTUTYT MPUKNALHBIX
KOMMBIOTEPHBIX HAVK

NMepenaBaeMble
napameTpbl

@ComponentV2
struct CounterButton

@Param
@Require
baseText: string;

build()
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(
baseText: String

) A

@ComponentV2
struct CounterButton

var counter = 0 < JlokanbHbI @Par‘am
napameTp @Require ,
baseText: string;
Column {
Text(text = "Cyétumk: $counter™) @Local
Button( counter: number =
onClick = { counter++ }
) o build()

Text(text = "$baseText: $counter™)
}

nuntcodpT i LS

VNHCTUTYT MPUKNAGHBIX 64
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(
baseText: String

) A

@ComponentV2
struct CounterButton

@Param
var counter = 0 @Require

baseText: string;
Column { | Bbi3oB no4vepHero ’

Text(text = "Cuyétumk: $counter™) FEIEEATE @Local
Button( counter: number =

onClick = { counter++ }
) { build()

Text(text = "$baseText: $counter™) Column()

}

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX 65
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Pazbop @Composable
KOMMOHEHTAa

@Composable

fun CounterButton(
baseText: String

) A

@ComponentV2
struct CounterButton

@Param
var counter = 0 @Require
baseText: string;
Column { < | Content-nam6pga
Text(text = "Cyétumk: $counter™) @Local
Button( counter: number =
onClick = { counter++ }
) A{ build()
Text(text = "$baseText: $counter") Column() {
¥ }
}

nuntcodpT i LS
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Pazbop @Composable
KOMMOHEHTAa

@Composable @ComponentV2
fun CounterButton( B struct CounterButton
baseText: String =
) { Ao4YepHero @Param
var counter = 0 KoMmnoHeHTa (1) @Require
ti;> baseText: string;
Column {
Text(text = "Cuétumk: $counter") @Local
Button( counter: number =
onClick = { counter++ }
) A build()
Text(text = "$baseText: $counter") Column() {
} Text ("CYéTymk:
} }
}

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

+ this.counter)
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Pazbop @Composable
KOM ﬂOHeHTa @ComponentV2

0 o struct CounterButton
Composable

fun CounterButton(
baseText: String
) A

var counter = 0

@Param
@Require
baseText: string;

@Local
Column { ) counter: number =
Text(text = "Cuértuymk: $counter")
Button( build()
onClick = { counter++ } Column() {
) { Text("Cuétumk: " + this.counter)
Text(text = "$baseText: $counter") Button()
} Text(this.baseText + ": " + this.counter)
} .onClick(() =>
¥ this.counter++
Bbi3oB )
AoYepHero }

KoMMnoHeHTa (2)

g
I /ITIVIO
nm rITCOd)T LB VHCTUTVT MPUKITAGHBIX
KOMMBIOTEPHBIX HAVK
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NTor noptTupoBaHuS

KOMIOHEHTAa

@Composable

fun CounterButton(
baseText: String

) {

var counter = ©

Column {
Text(text = "Counter: $counter")
Button(
onClick = { counter++ }
) {
Text(text = "$baseText: $counter
}
}
}
n M nTc°¢T : 5I,I—II(.3I'-I'IV¥IV9I'IPVIKJ'INJHHX

KOMMbIOTEPHbIX HAVK

@ComponentV2
struct CounterButton

@Param
@Require
baseText: string;

@Local
counter: number =

build()

Column() {

Text("Counter: " + this.counter)
Button()

Text( ${this.baseText}: ${this.counter)} )
.onClick(() =>

this.counter++

)
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NTor noptTupoBaHuS
KOMMOHEHTA

Cuétyumk: 0

ArkUI

nn I'ITCO¢T _ VHCTUTVYT MPU HbIX
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ConocTtaBieHne KOMMNOHEHTOB

Params: modifier - The modifier to be applied to the Column.
verticalArrangement - The vertical arrangement of the layout's children.
horizontalAlignment - The horizontal alignment of the layout's children.
content - The content of the Column

See Also: Row ,
androidx.compose.foundation.lazy.LazyColumn

Samples: androidx.compose.foundation.layout.samples.SimpleColumn

// Unresolved

@Composable

inline fun Column(
modifier: Modifier = Modifier,
verticalArrangement: Arrangement.Vertical = Arrangement.Top,
horizontalAlignment: Alignment.Horizontal = Alignment.Start,
content: (@Composable ColumnScope.() -> Unit,

)
Jetpack Compose
nn rITCOd)T ; mml-:;l‘-rlv?',rlv?npman:lelx

KOMMbIOTEPHbIX HAVK

Column

Supported devices: Phone | PC/2in1 | Tablet | TV | Wearable

Column(options?: ColumnOptions)

Creates a vertical linear layout container. You can set the spacing between child components, which can be of type number or

string.

Widget capability: This API can be used in ArkTS widgets since API version 9.

Atomic service API: This API can be used in atomic services since API version 11.

System capability: SystemCapability.ArkUI.ArkUL.Full

Parameters
Name Type Mandatory
options ColumnOptions'8* No

ArkUI

Description

Vertical spacing between
two adjacent child
components.
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ConocTtaBieHne KOMMNOHEHTOB

Params: modifier - The modifier to be applied to the Column.
verticalArrangement - The vertical arrangement of the layout's children.
horizontalAlignment - The horizontal alignment of the layout's children.
content - The content of the Column

See Also: Row ,
androidx.compose.foundation.lazy.LazyColumn

Column(

/*% { space: 20 } *x/
34
@Composable /*% content *%x/ <€
SISEIE SRR }.justifyContent(FlexAlign.Start)

modifier: Modifier = Modifier,
verticalArrangement: Arrangement.Vertical = Arrangement.Top,/ . alignItems (Hor‘izontalA'Lign X Star‘t)
horizontalAlignment: Alignment.Horizontal = Alignment.Start, &/
content: @Composable ColumnScope.() -> Unit,

) [t \

Jetpack Compose ArkUI

Samples: androidx.compose.foundation.layout.samples.SimpleColumn

// Unresolved

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK
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[Toaxon conocTtaB/1eHUA KOMMNOHEHTOB
4 N

Component A Component B
4 N 4 )
Parameter a Parameter x
place: constructor place: constructor
. J - _J
4 N\ (" N\
Parameter 8 Parameter y

place: constructor place: body
\_ J & J
4 N\ 4 N\
Parameter y Parameter z
place: constructor place: chain
G J & J
\ / ( N
Parameter w
place: chain
(. J
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[Toaxon conocTtaB/1eHUA KOMMNOHEHTOB
4 N

Component A Component B
4 N 4 )
Parameter a Parameter x
place: constructor place: constructor
N\ J - _J
4 N\ (" 2\
Parameter 8 Parameter y

place: constructor place: body
\_ J o J
4 N\ 4 N\
Parameter y Parameter z
place: constructor place: chain
G J & J
\ / ( N
Parameter w
place: chain
(. J

ViTmMmo
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[Toaxon conocTtaB/1eHUA KOMMNOHEHTOB
a

Component A Component B
4 )\ 4 )
Parameter a Parameter x
place: constructor place: constructor
N\ J - _J
4 N\ (" N\
Parameter 8 Parameter y

place: constructor place: body
\_ J o J
4 N\ 4 N\
Parameter y Parameter z
place: constructor place: chain
G 4 \§ J
\ / ( N
Parameter w
place: chain
(. J
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n M nTC°¢T VHCTUTVT NPUNKNAOHBIX

KOMMBIOTEPHbLIX HAVK



[Toaxon conocTtaB/1eHUA KOMMNOHEHTOB
a

Component A Component B

4 N\ 4 N\
Parameter a Parameter x

place: constructor place: constructor
\_ Y \_ J
4 2\ i 2\

Parameter 8 Parameter y

place: constructor place: body
o J
4 \

\_ J
4 N\

Parameter y
place: constructor

Parameter z
\ J
\ )

place: chain

g J
4 N\
Parameter w

place: chain
\ Y,

ViTmMmo
n M nTC°¢T VHCTUTVT NPUNKNAOHBIX
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[Toaxon conocTtaB/1eHUA KOMMNOHEHTOB

nuntcodT

Jetpack Compose

Column

content

place: constructor
J/

( N
horizontalAlignment

content
place: body

place: constructor

4 N\

alignltems
place: chain

verticalArrangement
place: constructor

.
ITVIO

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK

justifyContent
place: chain

space
place: constructor

ArkUI

Column

Column (
space:
)
/%% content *xx/
.justifyContent (FlexAlign.Start)
.alignItems(HorizontalAlign.Start)

77



Llarn nobaBneHmna HOBbIX KOMMNOHEHTOB

internal object TextComponentRules : ComponentRuleSetProvider {

override val ruleSets: List<ComponentRuleSet> = list0f(

YKasbiBaeM createTextRuleSet( sourceFgName = "androidx.compose.material.Text"),
HanvMeHoBaHue )
KOMMNOHEeHTa
viTmo
n M nTc°¢T NHCTUTVYT NPUNKNAOHBbIX

KOMMBbIOTEPHbIX HAVK
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Llarn nobaBneHmna HOBbIX KOMMNOHEHTOB

Mepeuncnaem Bce
ero napameTpbl

nuntcodpTl  HLRLS

return ComponentRuleSet(
sourceFgName = sourceFgName,
parameterRules = ListOf(
ParameterRule(
parameterName
case = ...,

"text",

)>

ParameterRule(
parameterName =
case = ...,

"modifier",

)>

ParameterRule(
parameterName =
case = ...,

"color",

)s

private fun createTextRuleSet(sourceFgName:

String): ComponentRuleSet {

~

NHCTUTVYT NPUKNAOHBbIX

KOMMBIOTEPHbLIX HAVK



Llarn nobaBneHmna HOBbIX KOMMNOHEHTOB

//Brivate fun createTextRuleSet(sourceFgName: String): ComponentRuleSet {

[na ka>xgoro napaMmeTpa
yKasbliBaeMm
npeobpasoBaHue ero PSI
aneMmeHTa B ArkTS IR

.
ITMO

NHCTUTVYT NPUKNAOHBbIX
KOMMBIOTEPHbLIX HAVK

nuntcodT

=

return ComponentRuleSet (
sourceFgName = sourceFgName,
parameterRules = ListOf(
ParameterRule(
parameterName = "text",
case = ParameterRuleCase(
mutate = { input -> RuleMutationResult.single(input.mappedExpression) },

writes = ...,
)s
)5
ParameterRule(
parameterName = "modifier",
case = ignoredCase(),
)
ParameterRule(
parameterName = "color",
case = ParameterRuleCase(
mutate = { input -> RuleMutationResult.single(input.mappedExpression) },
writes = ...,
)s
)s
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Llarn nobaBneHmna HOBbIX KOMMNOHEHTOB

/

parameterRules = ListOf(
ParameterRule(
parameterName = "text",
case = ParameterRuleCase(
mutate = { input -> RuleMutationResult.single(input.mappedExpression) },
writes = ListOf(
ParameterWrite(channel = TargetWriteChannel.ConstructorArgument(index = 0)),
)>
YKkasblBaeM )>
)
crpareruio ParameterRule(
I'Ip606pa3OBaHVIF| parameterName = "modifier",
case = ignoredCase(),
)
ParameterRule(
parameterName = "color",
case = ParameterRuleCase(
mutate = { input -> RuleMutationResult.single(input.mappedExpression) },
writes = ListOf(
ParameterWrite(channel = TargetWriteChannel.ChainCall(methodName = CHAIN_FONT_COLOR)),
)
)
\ )
nm nTCOd)T m;l:'llzgv?npmmml-ablx 81
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[TpnMep nopTHUpoBaHUa Text

@Composable @ComponentV2
private fun Root() { struct Root {
Text( build()
text = "Hello", Text("Hello")
color = Color.Red, .fontColor(Color.Red)
fontSize = 18.sp, .fontSize(18)
fontStyle = FontStyle.Italic, .fontStyle(FontStyle.Italic)
fontWeight = FontWeight.W600, .fontWeight (660)
letterSpacing = 1.5.sp, .letterSpacing(1.5)
textAlign = TextAlign.Center, .textAlign(TextAlign.Center)
lineHeight = 22.sp, .lineHeight(22)
overflow = TextOverflow.Visible, .textOverflow({ overflow: TextOverflow.None })
maxLines = 3, .maxLines(3)
) .
} }

Jetpack Compose ArkUI

= I/iTMO
n M nTc°¢T L VHCTUTVT NPUNKNAOHBIX
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A 4yTto no Modifier?

Modifier

-

\

Foundation Component

~

nuntcodT |

iTMoO

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

-

@Composable
fun Foo(
modifier: Modifier

) A

Custom Component

o

Text(modifier = modifier, ...
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Foundation Component’s
Modifier

@Composable
private fun MyBox() {
Box (
modifier = Modifier
.padding(16.dp)
.background(Color.Gray)

) {
// content
}

}

Jetpack Compose

= I/iTMO
n M nTc°¢T (&) VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK

@ComponentV2
struct MyBox
build()
Stack()

.padding(16)
.backgroundColor(Color.Gray)

ArkUI
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[TpnMep peanbHOro NCNONb30BaAHUA.
Personal card

Ivan Milenin 5 Ivan Mllenln | 5
Android Developer - Mobile Android Developer - Mobile

Active Active

Status Status
Working Working

Jetpack Compose ArkUI

nuntcodT

85



[TpMep peasibHOro UCrob30BaHUA.

Personal card

YT PVICyETCﬂ

nn I'ITCO¢T _ VHCTUTVYT MPU HbIX
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TpaHCcnAUuMS BbI3OBOB
bnbInNoTEK

fun enterPin(
pin: String,
) {
val firstFourDigits = pin.take(4)
println("PIN (first 4 digits): " + firstFourDigits)
currentPin = pin

Kotlin

export function enterPin(pin: string): void
const firstFourDigits: string = pin.substring(9, 4)
ArkTS console.log('PIN (first 4 digits): ' + firstFourDigits)
this.currentPin = pin

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK
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TpaHCcnAUuMS BbI3OBOB
bnbInNoTEK

fun enterPin(

KOtlln pin: String,
) {
val firstFourDigits = pin.take(4)
println("PIN (first 4 digits): " irstFourDigits)
curp=ntPin = pin
}

export ;Eélbfon enterPin(pin: string): d
const stFourDigits: string = pin.substring(@, 4)
ArkTS console.log('PIN (first 4 digits): ' + firstFourDigits)
this.currentPin = pin

iTMoO
n M nTco¢T i VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK
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TpaHCcnAUuMS BbI3OBOB
bnbInNoTEK

fun enterPin(

Kotlin pin: String,

) {
val firstFourDigits = pin.take(4)

println("PIN (first 4 digits): " + firstFourDigits)
currentPin = pin

} Property 'take' does not exist on type 'string’. <ArkTSCheck>

any
5 entry

export function enterPin(pin: string): void

const firstFourDigits: string = pin.take(4) Cannot find name ‘printin’. <ArkTSCheck>

ArkTS pr\lntln('PIN (-Flr\st 4 dlgltS) ' ¥ -Fir‘stFour‘Digits) Add missing function declaration 'printin' _{*<}  More actions... <J
this.currentPin = pin
any
2 entry
ViTMO
90

n nTco¢T i NHCTUTVYT NPUKNAOHBbIX
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TpaHCcnAUuMS BbI3OBOB
bnbInNoTEK

e B kopge Android-npunoxXeHumn Bbl3blBalOTCA QYHKL NN
N Knacchbl U3 cTaHBapTHbIX 6u6nunoTek Kotlin n
Android SDK, kKoTopble He UMeIOT NMPAMbIX aHanoros
B HarmonyOS NEXT.

e HeBO3MOXHO BbINOIHUTb MPOCTYIO
CUHTaKCU4YEeCKYIO 3aMeHY Bbi30BOB — TpebyeTcd
onpenennuTb COOTBETCTBME PYHKLNIN OBYX
nnatpopmM.

viTmo

n nTC°¢T VNHCTUTYT MPUKNAGHBIX

KOMMBbIOTEPHbIX HAVK

Kotlin / Android 6uénuorteka
1
[ ]
(HEeT NPAMOro COOTBETCTBUA)
1

Y

~

ArkTS / HarmonyOS 6u6nuoTteka

/

Y

Kak onpeaenuTtb
9KBUBasIEHTHOCTb ?
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dopManbHble cneyndmrKaumnmn
bmnbnmortek. LibSL I

version "1.0.0";

typealias bool = bool;
Cneyugukayus BUGUMOro roBedeHuUsi pyHKLUU typealias string = string;
o o typealias int = int32;
ABJ1deTcd 4acTtu4yHou CI'I@L(U(PUKGL[UG‘U rnoseoeHuUs .
typealias double = floaté4;
¢)yHKLlUU u orTpa)xaet OoCHOBHOe npedHasHaquue

¢)yHKLlUU, BUOUMOE U3BHe. |de-Fine action STRING_TRIM(value: string): string;
define action STRING_TO_DOUBLE(value: string): double;

type kotlin.text { }

automaton kotlin.text: kotlin.text {

LibSL (Library Specification Language) —
ncnonb3dyeTcd And neknapatmBHOro onucaHus fun isNotBlank(receiver: string): bool {

nopegeHusa 6noénumoTek var trimmed: string = action STRING_TRIM(receiver);
result = trimmed != "";

fun toDoubleOrNull(receiver: string): double {
result = action STRING_TO_DOUBLE(receiver);
viTmo
n M nTco¢T NHCTUTVYT NPUNKNAOHBbIX | }

KOMMBbIOTEPHbIX HAVK }
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Noeqa noaxopna

5 LibSL cnveuwcwaauuﬂ : LibSL cheumchKauwﬂ e e

' ncxoaHoM 6ubnuorekn LeneBon 6ubnunotekn

: MocTpoeHue . TeHepaTop

! MOAENu NporpamMmbl Mapcep LibSL nporpammbi

E - J - J
B " . " ) ) T .
: Mogenb Mogenb Mogenb M3MeHEHHas

i |ucxoaHol mporpammsl ncxoaHom 6ubnmoTeku LieneBoii 61MbnnoTekm MOZEJb NPOorpamMMmbl

E - 4 & 'y >/
A A\ 4

: MNpoBepka moaenu W

: 1 npeobpasoBaHme J

{ YTunuTa nopTUpOBaHMs

iTMoO
n M nTco¢T . VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK



Noeqa noaxopna

avtomaton kotlin.text: kotlin.text {

fun isNotBlank(receiver: string): bool {
var trimmed: string = action STRING_TRIM(receiver);
result = trimmed != "";

]-
Hy>xHO npuBecTun isNotBlank @Extension
K yn06HOMy CI)OpMaTy U auvtomaton String.trim: String {
BbIDaSMTb qepes Str\ing.tr\im fun call(receiver: string): string {
result = action STRING_TRIM(receiver);
}
}
@Extension

automaton String.tolowerCase: String {

fun call(receiver: string): string {
result = action STRING_TO_LOWER(receiver);

.
ITVIO

NHCTUTVYT NPUKNAOHBbIX
KOMMBbIOTEPHbIX HAVK

nuntcodT



SSA fo rm MaTeMaTeKa

SSA form (Static Single Assignment form) — 3To npeacTaBneHne NporpamMMbl, rae KaXkaas nepeMeHHas
npucBauBaeTCs POBHO OAUH pas3.

SSA

fun foo(): Int {
x=1
y=x+2
X=X-4
z=x-Y
return z

iTMoO
n M nTco¢T . VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK
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SSA fo rm isNotBlank

SSA

fun isNotBlank(receiver: string): bool { trimmedy=STRING_TRIM

g ; receiverg
var trimmed: string = STRING_TRIM

(receiver);

resulty = trimmedg ="

'

result; =trimmed,
!

result = trimmed != "";

return result

}

returng = result,

viTmo
nv nTCOd)T . VIHCTUTYT NPUKNAGHBIX 96
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Tpacca ncnonHeHums

Tpacca - 370 yrnopsdo4eHHAs Moc/1e00BaATE/IbHOCTb LIAroB UCMOAHEHUS MocnenosaTtenbHocTb fericTauin (Action),
¢yHKLUU, 3aBUCSLLASA OT BbIlNOJIHEHUS YC/I0BHbIX 0repaTopoB. Ycnosui (Condition) n Pe3ynbtaToB
(Result)

data class Trace (
val function: LibFunction,
val args: List<DeclStat>,

val body: List<Step>

sealed class Step

data class Action(val step: ActionCallStat) : Step()
data class Result(val step: ResultStat) : Step()
data class Condition(val step: LExpr) : Step()

CprKTypr OaHHbIX Ana onNUcaHnA Tpacchbl B Koge

iTMoO
n M nTco¢T . VHCTUTVT NPUNKNAOHBIX 97
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Tpacca ncnonHeHums

Ecnu ecTb ycnosue (if) — Tpacca
pa3nBauBaeTca. B ogHy Tpaccy nobasnsaercs

Tekyllee eé ycnosue, B Apyryt — ero oTpuuaHue.

Bl ViT™mMO
nv nTc°¢T VHCTUTVT NPUKNAOHBIX

KOMMbIOTEPHbIX HAVK

This is mitosis

This is execution trace splitting on condition

if (condition)

Trace 1

Trace 2

STRING LENGTH STRING LENGTH
+end,€0) +end, € i)

Condition = false

98



[TpMep NonyyYeHna Tpaccbl UCMONHEHUS

~
fun droplLast (receiver: string, n: int): string {

length = STRING LENGTH (receiver)

end = length - n

if (end < 0) end = 0

result = STRING SUBSTRING (receiver, 0, end)
}

_4

g
I /ITIVIO
nm nTCOd)T LB /HCTUTYT MPVIKNALHBIX
KOMMBIOTEPHBIX HAVK
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[TpMep NonyyYeHna Tpaccbl UCMONHEHUS

~
fun droplast (receiver: string, n: int): string {
length = STRING LENGTH (receiver)
end = length - n
if (end < 0) end = 0
result = STRING SUBSTRING (receiver, 0, end)
J

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

len, = STRING_LENGTH(receiver)

end =len -n

cond =end <0

end, =end

end_final = ¢(cond, ,end,,end )

res, = STRING_SUBSTRING(receiver,0,end_final)
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[TpMep NonyyYeHna Tpaccbl UCMONHEHUS

fun droplast (receiver: string, n: int): string {
length = STRING LENGTH (receiver)
end = length - n
if (end < 0) end = 0
result = STRING SUBSTRING (receiver, 0, end)

nuntcodT

iTMoO

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

len, = STRING_LENGTH(receiver)

end =len -n

cond =end <0

end, =end,

end_final = ¢(cond ,end,,end,)

res, = STRING_SUBSTRING(receiver,0,end_final)

Tpacchbl

Trace 1

Action: STRING LENGTH (receiver)
Condition: endi1 < 0

Action: SUBSTRING (receiver,0,0)
Result: res:

Trace 2

Action: STRING LENGTH (receiver)
Condition: endi1 2 0

Action: SUBSTRING (receiver,0,endi-n)
Result: res:
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SAT

SAT (Boolean Satisfiability Problem) — 3adaya 6yneBol Bbiro/IHUMOCTU: HY>KHO
orpeodenuTs, CylecTByeT U Habop 3Ha4yeHul True/False 0515 nepeMeHHbIX, npu
KoTopoM norudeckas popmyna (B 6ynesBoli 1oruke) cTAHOBUTCA UCTUHHOU.

(x Vy) A (-xV z)

EcTb N1 Takon Habop 3HaYEeHUN X, y U Z, NpU
KOTOPOM Noruyeckoe BbipaXkeHne BepHo (true)

/

= I/iTMO
n M nTc°¢T &y VHCTUTVT NPUNKNAOHBIX 1 02

KOMMbIOTEPHbIX HAVK



SAT

F=(XxVy)A (-xV

z)

Utepauus X y z xVy) ("xV 2) F KommeHTapui

017 ? ? ? ? ? HaudanbHoe cocTosiHne

1 | false ? ? ? true ? MpeaononoxeHue: x = false

2 | false false | ? true true false MpeanonoxeHue: y = false
=> F = false

3 | false true ? true true true Unit-propagation: y = true

4 | false true false | true true true YcTaHaBNMBAEM Z, SAT — peweHue
HaupgeHo

nuntcodT

ViTmMmo

NHCTUTVT NPUKITAOHbBIX

KOMMBIOTEPHbLIX HAVK
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SAT -> SMT

SMT (Satisfiability Modulo Theories) — npoBepKa BbINoJHUMOCTU /lorudeckol
gopmynbl ¢ y4éToM “Teopull” (apupmeTuka, MaccuBbl, CTPOKU, bit-vectors u T.

d.).

a VA V—2) )
(x >0) A (x +y =10) A (y 2 3)

EcTb N1 Takon Habop 3HaYEHUN X, Y U Z, NPU KOTOPOM

\_ norunyeckoe BbipaxkxeHue BepHo (true) Y
nMnTCOd)T VIIIII-:;I'-F|VIVT!/?I'IPVIKJ'IAQHI:IX 104
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F=(x>0) A (x+y=10) A (y 2 3)

Ne X y x>0 x+y=10 yz23 F KommeHTapun

07 ? ? ? ? ? HauwanbHOe cocTosiHMe

11-9999 | ? false | ? ? false | lNpegnonoxenue: x = -9999
— F = false

219999 |-9989 | true true false | false | NpegnonoxeHue: x = 9999
—y=10-x=10-9999 = -9989
— Yy = 3 HapyLleHo

317 3 ? ? true | ? [MpepnonoxeHne: y = 3

4 |7 3 true true true |true [ x=10-y=10-3=7

— SAT — pelueHue HangeHo

ViTmMmo
n M I1TCO¢T NHCTUTVT NPUNKNAOHDBIX

KOMMBIOTEPHbLIX HAVK
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KSMT

F=(x>0) A (x+y=10) A (y 2 3)

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX

KOMMBbIOTEPHbIX HAVK

//Zdeclare-fun x_0 () Int)

(declare-fun y_@ () Int)

(assert
(and
(> x_ 0 0)
(= (+ x_@ y_0) 10)

(>= y_0 3)

~




SSA -> Traces -> SMT Formula
o W e

~

-4

trimmed, = STRING_TRIM(receiver)
Trace 1
fun isNotBlank (receiver: string): bool ({

var trimmed: string = action STRING_TRIM(receiver);

Action: STRING TRIM(receiver)
= H '= nn
Tebuit s trimed 1= v result, = trimmed !

Result: trimmed; != ""

return, =result,

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX 1 07
KOMMbIOTEPHbIX HAVK



SSA -> Traces -> SMT Formula

~

fun isNotBlank (receiver: string): bool ({
var trimmed: string = action STRING_TRIM(receiver) ;

"o .
’

result = trimmed !=

Gy e

iTMoO
n M nTc°¢T . VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK

Tpacchl

-4 I

trimmed, = STRING_TRIM(receiver)

result =trimmed, !=""

Trace 1

Action: STRING_TRIM(receiver)
Result: trimmed; != ""

return, =result,

A (return,

(trimmed,
A (result,

STRING_TRIM(receiver))
(trimmed, # ""))
result,)
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SSA ->Traces -> SMT Formula
e ] e

@Extension
automaton String.trim: String {

result , = STRING_TRIM(receiver)

Trace 1
fun call (receiver: string): string {

result = action STRING_TRIM(receiver) ; HElEERE STRINE TRDA{(Eeee )
}

Result: result
return, = result, =thl
}

(resulto = STRING_TRIM(receivero)) A (returno = resulto)

IS ST TR

@Extension
automaton String.toLowerCase: String {

result = STRING_TO_LOWER(receiver)

Trace 1
fun call(receiver: string): string {

result = action STRING TO LOWER (receiver) ;
} return = result,
}

(resulto = STRING TO LOWER(receivero)) A (return. = resulto)

Action: STRING TO LOWER (receiver)
Result: result;

iTMoO
n ” nTc°¢T l VHCTUTVT NPUNKNAOHBIX
KOMMbIOTEPHbIX HAVK
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ConocTtaBneHune SMT ¢popmMyn

Kotlin
kotlin.text.isNotBlank

(trimmedo = STRING_TRIM(receivero)) A
(resulto = (trimmedo # "")) A
(return. = resulto)

ArkTS ArkTS

String.trim String.tolLowerCase

(resulto

STRING_TRIM(receivers)) A (resulto
(returno

resulto) (returno

STRING_TO LOWER(receivero)) A
resulto)

nuntcodpTl  HLRLS

VNHCTUTYT NPUKNALQHbIX 110
KOMMBIOTEPHBIX HAVK



AHanuns Tpacc yepe3 SMT

OcTasibHoe obcyoum oTOesIbHO

fl, nbiTalowmncs n3baBuTbCA OT
MaTeMaTUKU B AoKnage...

viTmMo
nn nTCO¢T . VHCTATYT NPIKNAAHBIX
I IAVK

KOMMBbIOTEPHbIX H
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nuntcodT [

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

Kotlin-koa

Android-npunoxeHune

LibSL-cneumdukaumm
Kotlin-6ubnunotex

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

HarmonyOS NEXT npunoxeHue

LibSL-cneundukaumm
ArkTS-6ubnuotek

! YTUAnUTa NopTUpOBaHMs

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

ZITMO
VHCTUTYT MPUKNALHBIX
KOMMBIOTEPHBIX HAVK

E ( N (

f MpeobpazosaHue Kotlin .

; B PSI Mapcep LibSL ArkTS IR render
AN J \ J \ J
E 4 ¢ N\ 4 ¢ ¢ N\ 4 T N
: Kotlin PSI Mopenb Mopenb ArKTS TR

; L] MUCXOAHOW BUBNMOTEKU Lenesov 6ubnuoTeku

T\ ¢ 4 NS ¢ ,L ¢ )
i 2 ) 4 ™\
i |Mpeo6pa3osaHue PSI B MpoBeDpKa COBMECTUMOCTY Monaenel [eHepaTop Lenesoro

; ArkTS IR poBEp A ATKTS IR

. J N J N J
v i K 7y

i 4 N\ (

; MpeobpazoBaHue N3MeHéHHas

ArkTS IR mMoaenun 6ubnuotex Moaenb 6ubnnoTeku

AN J .
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Mcnonb3yeMbi noaxon

fun enterPin(
pin: String,
) A

val firstFourDigits = pin.take(4)
println("PIN (first 4 digits): " + firstFourDigits)

currentPin = firstFourDigits

MpeobpazoBaHue Kotlin
B PSI
- J
@ ¢ N\
Kotlin PSI
- J

iTMoO
n M nTco¢T . VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK

KtNamedFunction (nhame = "enterPin")
— KtModifierList (empty)
— KtTypeParameterList (null)
— KtParameterList
— KtParameter
F— name = "pin"
— typeReference
L— KtTypeReference
L— KtUserType
L— Identifier("String")

KtTypeReference (null) // return type inferred as Unit
KtBlockExpression
— KtProperty (val)
| F— name = "firstFourDigits"
| — typeReference (null)
| L— initializer
| L— KtDotQualifiedExpression
| — receiverExpression
| | L— KtNameReferenceExpression ("pin™)
| L— selectorExpression
|
|
|
|
|
|

— KtCallExpression
— calleeExpression
| — KtNameReferenceExpression ("take")
— valueArgumentList
— KtValueArgument
L— KtConstantExpression (4)
F— KtCallExpression
— calleeExpression
| L— KtNameReferenceExpression ("pr
— valueArgumentList
— KtValueArgument
L— KtBinaryExpression ("+")

|

| n")
|

|

|

| F— left
|

|

|

|

|

| L— KtStringTemplateExpression

| — KtLiteralStringTemplateEntry

| L— "PIN (first 4 digits): "

— right

L— KtNameReferenceExpression ("firstFourDigits")
L— KtBinaryExpression ("="
— left
| L— KtNameReferenceExpression ("currentPin")
— right
L— KtNameReferenceExpression ("pin")

113



Mcnonb3yeMbi noaxon

KtNamedFunction (name = “enterPin") ArkTsTopLevelFunctionDeclaration (name = "enterPin")
— KtModifierList (empty) — visibilityModifier (null)
F— KtTypeParameterList (null) — genericTypeParameters (null)
— KtParameterList +
| “— KtParameter — parameters .
| }— name = "pin" | — ArkTsParameterList.Parameter
| — typeReference | F— name = "pin"
| — KtTypeReference | — type
| — KtUserType M o O _ : _
| L Tdentifier("String™ | DefaultArkTsType (rawType = "string", isNullable = false, generics = null)
— KtTypeReference (null) // return type inferred as Unit — returnType
— KtBlockExpression | L— DefaultArkTsType (rawType = "void", isNullable = false, generics = null)
| b KtProperty (val) — body
| | — name = "firstFourDigits" L— ArkTsExecutableBlock
| | — typeReference (null p < s
o = iﬁ?tializer (D — ArkTsVariableDeclarationInstruction (const)
[ L— KtDotQualifiedExpression | F— name = "firstFourDigits"
| | — receiverExpression | — type = null
| | | — KtNameReferenceExpression ("pin") | L— initializer
| | — selectorExpression L 3 s
Lo L KtCallExpression | Ar‘kTsDotQuahﬁedExpre551on
[ b— calleeExpression I — receiver
[ |  — KtNameReferenceExpression ("take™) | | L— ArkTsIdentifierExpression ("pin")
[ — valueArgumentList | L— selector
| | — KtValueArgument i :
i N O L— KtConstantExpression (4) l Ar‘kTsCﬁlExpr‘essmn
| F— KtCallExpression l F— callee o )
Kotlin PSI || b calleeExpression I | — ArkTsIdentifierExpression ("take")
| | | — KtNameReferenceExpression ("println") | — genericTypeArguments (empty)
& ) | | — valueArgumentList | —_ arguments
| | — KtValueArgument o ; : wpn
¢ Lo L KtBinaryExpression ("+") | ) AArkTstheralExpresswn 4™
( N o — left — ArkTsExpressionInstruction
MpeobpaszoBaHue PSIB| | | | “— KtStringTemplateExpression — GeneratedArkTsCallExpression
ArkTS IR [ | — KtLiteralStringTemplateEntry — callee
L ) : : l_ gt — "PIN (first 4 digits): | L— ArkTsIdentifierExpression ("generated_println")
¢ [ L— KtNameReferenceExpression ("firstFourDigits") — genericTypeArguments (empty)
P ~N | — KtBinaryExpression ("=") b ar‘guments
| — left — ArkTsBinaryExpression (operator = ADD)
| | — KtNameReferenceExpression ("currentPin™)
ArKTS IR R et L Ty o et e S
| _ KtNameReferenceExpression ("pin") | - ArkTsLiteralExpression ("\"PIN (first 4 digits): \"")
N J — right
— ArkTsIdentifierExpression (“ﬁr‘stFourDigits")|
nm nTCOd)T l VIHCTUTYT NPUKAQHBIX 114
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Mcnonb3yeMbi noaxon

automaton kotlin.text: kotlin.text {

fun take(receiver: string, n: int): string {
result = action STRING_SUBSTRING(receiver, 0, n);

}

}
LibSL-cneundukaumm LibSL-cneundukaumm @Extension
Kotlin-6ubnuotek 5 H ArkTS-6ubnuotex automaton St r\ing .subst r\ing - St r\ing {
. fun call(receiver: string, start: int, end: int): strin
Mapcep LibSL ( . g ] ) 9
result = action STRING_SUBSTRING(receiver, start, end);

}

[ Mopenb J [ Mopenb } }_
ncxofHow 6ubnmoTexku uenesov 6ubnmoTexku

iTMoO
n M nTc°¢T l VHCTUTVT NPUNKNAOHBIX 1 1 5

KOMMbIOTEPHbIX HAVK



Mcnonb3yeMbi noaxon
T

automaton kotlin.text: kotlin.text { Trace 1

v LGRS Sy, M SmE) 8 aiEmig | Action: STRING SUBSTRING(receiver, 0, end)
result = action STRING_SUBSTRING (receiver, 0, n); u
} - Result: result;

SAT!

I ST

@Extension Trace 1
automaton String.substring: String {

Action: STRING_SUBSTRING (receiver, start, end)

fun call (receiver: string, start: int, end: int): string { Result: result
g 1

result = action STRING SUBSTRING (receiver, start, end);
} J

MpoBepka COBMECTUMOCTH MoAesieit

MNpeobpazoBaHue N3meHEHHas . i
Mozienu 6ubnmoTex Mofient 6M6MoTeKY AHanoru4Ho u ons printin(...)/console.log(...)

iTMoO
n M nTc°¢T VHCTUTVT NPUNKNAOHBIX 1 1 6

KOMMbIOTEPHbIX HAVK




Mcnonb3yeMbi noaxon

ArkTsDotQualifiedExpression
I— receiver

| L ArkTsIdentifierExpression ("pin")
L— selector

. L ArkTsCallExpression
take(n) => substring(o, n) |:> — callee

| L ArkTsIdentifierExpression ("substring")
— genericTypeArguments (empty)
L— arguments

L ArkTsLiteralExpression ("0")

L ArkTsLiteralExpression ("4")

F'eHepaTop LEeNesoro
ArkTS IR

M3MeHEHHas
Moaens 6ubnuorteku

nuntcodpT i LS

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK
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Mcnonb3yeMbi noaxon

ArkTsTopLevelFunctionDeclaration (name = "enterPin")
}— visibilityModifier (null)
}— genericTypeParameters (null)
}—— parameters
| L— ArkTsParameterList.Parameter
| |— name = "pin"
| L— type
| L DefaultArkTsType (rawType = "string", isNullable = false, generics =
}— returnType
| L pefaultArkTsType (rawType = "void", isNullable = false, generics = null)
L— body
L— ArkTsExecutableBlock
I——— ArkTsVariableDeclarationInstruction (const)
| |— name = "firstFourDigits"
| | type = null
| L— initializer
| L— ArkTsDotQualifiedExpression
| |— receiver
| | — ArkTsIdentifierExpression ("pin")
| L selector
| L— ArkTsCallExpression
| |— callee
| | = ArkTsIdentifierExpression ("substring")
| |— genericTypeArguments (empty)
| L— arguments
| == ArkTsLiteralExpression ("0")
| (== ArkTsLiteralExpression ("4")
L— ArkTsExpressionInstruction
L— GeneratedArkTsCallExpression
}— callee
| L, ArkTsIdentifierExpression ("generated_println")
I— genericTypeArguments (empty)
L— arguments
L ArkTsBinaryExpression (operator = ADD)
}— left
| (e ArkTsLiteralExpression ("\"PIN (first 4 digits): \"")
L— right
L— ArkTsIdentifierExpression ("firstFourDigits")

iTMoO

nuntcodT |

NHCTUTVYT NPUKNAOHBbIX
KOMMbIOTEPHbIX HAVK

ArkTS IR render

1

ArkTS IR

export function enterPin(pin: string): void
const firstFourDigits = pin.substring(o, 4);
generated_println("PIN (first 4 digits): + firstFourDigits)
this.currentPin = firstFourDigits

function generated println(value: string): void
console.log(value)
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OrnaBneHue
1 KoHTEeKCT n
aKTyanbHOCTb

TpaHcnauma
6U3HeC-Norvuku
Kotlin B ArkTS
MpoTtoTUNn M
pe3ynbTaTbl

ViTmo
n “ nTco¢T l VHCTUTVT NPUNKNAOHBIX

KOMMbIOTEPHbIX HAVK

2
O

O63op
CYLLECTBYHOLLMX
peLleHnm

Ul: Jetpack
Compose B ArkUI

[NlocTaHoOBKa 3aga4n U
obwmnm nogxon

buébnuoTekn,
dbopManbHble
cneundpukaymmn, SMT
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[TopTUpOBaHME NPOCTOro NPUNOXKEHUS

S

S0

g

S & 2 ® o

oo -

HarmonyOS NEXT

iTMoO
n M nTco¢T VHCTUTVT NPUNKNAOHBIX 1 20

KOMMBbIOTEPHbIX HAVK



[TopTUpOBaHME NPOCTOro NPUNOXKEHUS

nopTupoBaHua

. HarmonyO0S

Android NEXT
KonuuectBoO Knaccos 6 14
06beM 6U3Hec-Norukm 120 cTpok 270 cTpok
KonuuectBo MeTOA0B,
ONMUCaHHbIX Yepes 6 6
¢dpopManbHble cneundpukauum
Bpemsa aBTOMaTU4YeCKOro 25¢

() github.com/<TYT_BYOET_CCbUTKA>

iTMoO
n rITCOd)T NHCTUTYT NPUKNAOHbIX

KOMMBbIOTEPHbIX HAVK

TYT PUCYETCS
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NToru

MopTupoBaHMe 6a30Bbix KOHCTPYKLUM Kotlin B ArkTS
MopTupoBaHMe MHOXeCcTBa KOMNOHeHTOB Jetpack
Compose B ArkUI

e [lopTupoBaHMe BbI30BOB 6MOIMOTEK NPU NOMOLLMU
dopManbHbIX cneunpuKaymm

e [lopTupoBaHuMe HaBurauunm
MopTUpoBaHWE apXUTEKTYpPbl MPOEKTa
(MHOromMoaynbHOCTb, AUPEKTOPUM U NpoYee)
e [lopTUpoBaHME CUCTEMHbIX BbI3OBOB

vitTmo
nn ﬂTCOd)T VHCTUTYT MPUKNAAHBIX =

KOMMBbIOTEPHbIX HAVK



nuntcopT

BpemMa BonpocoB

&) QMILKAsuper MM svakun@gmail.com O github.com/MILKA-TOP
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