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B mobunbHou paspaboTtke c 2013
Beaywmin mobunbHbIM pa3spaboTtumnk B Usetech

HatusHas pa3paboTtka nog iOS n Android (Swift/Objective-C, Kotlin/Java)
Kpocc-nnatpopma (Xamarin, Kotlin multiplatform)

MeHTOp, ynpasnato KOMaHA0M HanpaBieHUA

Cnukep Ha koHPpepeHumax AppsConf, Mobius, TechTrain, DroidCon (2022)
Mpenopgasatens B Otus (i0OS Pro n 6a3oBbii)

ABTOp cTtaten no MobmnoHom pazpabotke (SwiftUl, i0OS, KMP)

ATop KHUrn «Kotlin Multiplatform Ha npakTuke» (2 nspaHue B paborte)



Ob6cyaunm:

Web + Mobile, kak TpeHA

e Swift-Wasm, koHuenuud, 4To noa KanoToMm

e CMoOTpuM Ha npumMepe npunoxeHunsa iOS (PWA), apxutektypa

* OrpaHnyeHnAa n BO3MO>XXKHOCTMN. PaboTaeM ¢ NaMATbIO M MHOFONOTOYHOCTLIO
 Pabotaemc Ul

 Kotlin-Wasm. Nogxoabl kK pa3dpaborke PWA

 Flutter Web
TECH



TeHaeHUMM rpagyuiero He-U

 Swift Be3ge n ona Bcero

e Web + Mobile




Swift Be3ge n anda Bcero

N I Ve Pados

Embedded

(Microcontrollers, loT)

WebAssembly
(WASM)

3

Server

\ (Swift on Server)
-
B
m @

Android
(Swift for Android)



Swift-Java Interoperability. WWDC 2025

https://github.com/swiftlang/swift-java

ExBiore Swi »
Java mteroperablllty

& \\WDBe25



https://github.com/swiftlang/swift-java
https://github.com/swiftlang/swift-java
https://github.com/swiftlang/swift-java

Swift 6.3 OpumnuymanbHbein penn3 SDK ana Android

https://www.swift.org/documentation/

articles/swift-sdk-for-android-getting-
started.html

x £

android
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Swift -> Wasm (WebAssembly)

>

(pa3paboTka He MeHee 6 nerT)

Bbinau, paccka>kv roctaM npo ceou |
HOBbIN PpPENMBOPK

[VES3TECH : @GTF > v



Swift -> Wasm. WWDC 2025-2026

OdunuymanbHbi SDK

- BcTpoeHHbIn WasmKit (cpega BbInoMHEHNSA)

- HaTmBHada noaaep>kka WASI notokos

- odpunumanbHbIK MHTEepoOnN ¢ JS yepes Bridgels, JavaScriptKit
N T.M




Swift -> Wasm. YUto takoe Wasm

WebAssembly (Wasm) — aTo HU3KoypoBHEBbIV OBUHAPHbIN
dopMaT UHCTPYKUMW, NpegHa3HaYeHHbIV A1 BbIMO/THEHUA B

bpay3epe n Ha cepBepe ¢ NPOM3BOANTENBHOCTbLIO, 6TN3KOU K
HaTUBHOMW.

Browser runtime
F_>
{ (e.g., Chrome, Firefox) ]

< / > High-level code PR { } .wasm binary module
(Kotlin, Swift, etc.) P (binary format)

— Server runtime
— (e.g., Node.js, Wasmtime)

i

10



Swift ->Wasm. WWDC 2025-2026

Pa3paboTka He MeHee 6 neT
SwiftWasm community

B0 awesome-swiftwasm pubiic Q) sponsor < Watch 13
¥ main ~ ¥ 1Branch © 0 Tags Q Gotofile T Add file ~ <> Code ~
é“" kateinoigakukun Update README a988c78 - 9 months ago  XY) 34 Commits
.github Update FUNDING.yml 6 years ago
[ LICENSE Initial commit 6 years ago
[Y README.md Update README 9 months ago

E3TECH Y



Swift -> Wasm. Agent Skill

https://github.com/SwiftWasm/Swift-Wasm-Agent-Skill

SwiftWasm Agent Skills

A collection of Agent Skills designed to help Al coding agents build and maintain Swift applications targeting
WebAssembly.

What are Agent Skills?

Agent Skills are specialized modules containing instructions, scripts, and documentation that give Al agents (like
Claude, Gemini, or Codex) the domain expertise needed to perform complex tasks.

This repository is compatible with major agent tools, leveraging standardized formats to ensure your agent has the
right context for SwiftWasm development.

E3TECH .
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SwiftSDK. WebAssembly

* WasmKit- cpepna BbinosiHeHMA Ha Swift

* JavaScriptKit — ona szanmopanenctemna n Interop Swift-JavaScript

13



Kewnc ot Apple. GoodNotes

Murpauma npuioXKeHunA

@ =3

UIKit / SwiftUI

«

Metal

View Models

Data / Sync Layer

Notes Renderer

e

®
<

JavaScriptKit

«

Canvas WebGL

14



Kewnc ot Apple. GoodNotes

‘ then . - later and others
. - like

Chrome Windows Android L|nux

l

PWA

Progressive Web App




Keunc ot Apple. GoodNotes. [Nlonb3a ot SwiftWasm

* [loBTOpHOE Mcnonb3oBaHue 6onee 100 TbicAY CTPOK Koaa Ha Swift.

* [loppep>kka pa3paboTkm OCHOBHOIO NpoaykTa + oA4HOBPEMEHHO KpoccnnaTtdopma

* BbicTpbIN BbIXOA Ha NnaTthopMy C UCMOMb30BAHNEM UTEPATUBHOIO npoLecca pa3paboTku
* Het aybnupoBaHmna 6MU3HEC-NOMMKU

e [Noanep>kka UCNonb30BaHMA BO3MOXXHOCTEN NNaTGOpPMbl U YNyULLIEHNA NPOU3BOAUTENBHOCTU

TECH 16



SwiftWasm. [1na uero xe

PWA Ha ocHoBe iOS Swift koaga n nogaep>kmBaeMon BU3HeC-M10rnku

YnobHbi cnuHTakcuc ana 6ubnuortek ana Web

Apantaunsa 6nbnumnotek (HanpuMmep, Kpuntorpaduma, aHnMMaums, BblYMCAEHUA N T.N)

Jlornka n MmexaHuka nrp

TECH

17



SwiftWasm. [1na yuero e

PWA Ha ocHoBe iOS Swift kopa n nogaep>xnsaemMon 6U3HEeC-N10rNKu

YnobHbi cnuHTakcuc ana 6ubnuortek ana Web

Apantauma 6ubnumnotek (Hanpumep, Kpuntorpadma, aHmMaumsa, BblUMCEHNS U T.N)

Jlornka n MmexaHuka nrp

TECH

18



Web + Mobile kak obwnm TpeHa

Languages / Frameworks

\
Swift

Build modern apps
with Swift

P

b

i
Kotlin
Write once,
run anywhere

N

¥ s

e

Flutter

Build beautiful apps
for any platform

J

N

.

Compile to Web App PWA
& N a )
Web App PWA ’
B it i —— Prog.resswe Web App
(Offline, Installable,
browsers Push, etc.)
4 e o4
% &
Web A g
e. PP 'S Progressive Web App
Run in modern (Offline, Installable,
browsers Push, etc.)
4 NG 4
a )
PWA
Web App Progressive Web App
Run in modern (Offline, Installable,
browsers Push, etc.)
b 4

Progressive Web App
—
3 A2 Q
Offline Installable Push Secure
Support Notifications (HTTPS)

(%)

Fast
Performance

| S

19



Web + Mobile kak obLwnm TpeHa,

JOKJIAL 13.05 / 16:15-17:00 (UTC+7)  Platforms o .’

PWA BMmecTO App Store:
OnbIT 3aMeHbl HAaTUBHOI O
10S-npuno)xeHusn

U TeXHUYecKue orpaHm4yeHus

TECH

Cnukepbl

KoHcTaHTuH LLIKypKO

PCXB.Uudpa (PCXB-
ABTOMaTU3aLUA)

IOpuin [ly6oBoi

Fractalog

20



Web + Mobile kak obLwnm TpeHa,

SwiftWasm - at1o He npocTto PWA

910 PWA c kogom Swift -> pelueHne sonpocoB ¢ pennsamm iOS (n paxxe 6e3 SDUI)

E3TECH



Swift-> Wasm,
KaK pabotaeT BHyTpW®

TECH

22



Swift -> Wasm. YUto takoe Wasm

ApXuUTekTypa peLueHms

Swift 6.4 Source

(Swift Wasm SDK Compiler)

WebAssembly Binary

(Instantiated in Browser)

WasmKit Runtime

BridgeJS Bridge

(BridgeJS Bridge)

JavaScript DOM Access

WASI Threading Pool

(WASI Threading Pool)

Web Workers (Concurrency)




Swift -> Wasm

MO,EI,yI'Ib — HanMeHbLlaAa egnHunLa

( Wasm Runtime

Wasm
Module
Instance

Wasm
Module
Instance

akcnopT

MMNOpPT

Y

Host App

OS

24



Swift -> Wasm. WASI

WASI: aT0 cucTeMHbIN nHTepdenc gna
nnatdopmbl WebAssembly ana
B3aMMOOENCTBUA CO CPEOON XOCTa

developer

clang.exe -target i686-pc-win32

clang -target i686-pc-linux-gnu clang -target i686-apple-darwin

user

E3TECH

ELF

01101101
10101110
00011111

PE

01101101
10101110
00011111

Mach-

01101101
10101110
00011111




Swift ->Wasm

* Wasm — 9710 cTekoBasd MaLlMHa, onepupyroLlaa YmcrnaMmm n Henpo3payuHbiMU CChlSIKaMU
* JlnHenHada naMAaATb UCMONb3YETCA A/19 HN3KOYPOBHEBbLIX OMepaumn c ykasaTenaMm n Kyum
 TekcToBbit popmMaT WebAssembly (.wat) ncnonb3dyetca ana otnaaku

 [1BondHbie Mmoaynn WebAssembly (.wasm) ncnonb3yroTca a4 pacnpocTpaHeHus

TECH 2%



Wasm: npeagcrtaBneHne Mmoayns

.wasm — KOMNakTHbIN 6uHapb 419 4OCTaBKU U

NCIMOJTHEHWNA
(module

(func $add (export "add") .wat — TeKCToBOe npeacTaBneHne Toro

(param $a i32) (param $b i32) (result i32)
>Ke Moayna: anAa otnagakun, UTeEHMA U

local.get $a
local.get $b cneymndukaumnm
i32.add)

Moaynb BanuamupyeTtca npu 3arpyske:

TUMbl, rPaHNUbl MaMATU U CUTHATYPbI

npoBepATCA 40 NCMNOJIHEHNA.

TECH 27



KoMmnunaumna WebAssembly

JlnHenHasa namaATb (TONbKO AaHHbIE)

R BB PRAFAARR

0x00 0x02 0x04 0x06 0x08 0x0A 0xoC OxO0E 0x10 0x12 0x14 0x16 0x18 Ox1A 0x1C Ox1E 0x20

EE N EEEEEEEEEEEEEER ¢

II--IIIIIIIIIIIIII'
S E B EEEEEEEDND

eEEED QgEEED @gEEED

Crek NHcTpykuun JlokanbHble NnepemMeHHble [mob6anbHble nepeMeHHble

('E/3TECH 2



KoMmnunauyuna Swift -> Wasm

High-Level Compiler IR WebAssembly
Languages

Machine
Code

29



KoMmnunauyuma Swift -> Wasm

Swift Source Code A

Swift

Swift Toolchain . = m WebAssembly
Ny - M~
targeting Wasm e runtime (VM)

Binary Wasm Execution
module result

S3TECH .



Wasm GC

31



Swift-> Wasm,
noaksroyaeM n HacTpanBaeMmM

TECH

32



Swift WebAssembly. YcTtaHoBKa n HacTpouka

e Swift 6.3.3 (wasm n wasm-embedded)
 Xcode no ymonyaHuto

 VSCode gna paborTbl

33



Swift WebAssembly. YcTaHOBKa 1 HacTpouka

* https://www.swift.org/documentation/articles/wasm-getting-started.html

®
swiftly install 6.3.3

swiftly use 6.3.3

swift sdk install https://download.swift.org/swift-6.3.3-release/wasm-sdk/swift-6.3.3-RELEASE/swift-
6.3.3-RELEASE_wasm.artifactbundle.tar.gz --checksum
cabfa®08b73bb8ac783927ecd15fa386e99d0c139c51232445067bcf58379cae7

TECH %
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Swift WebAssembly. YcTaHOBKa 1 HacTpouka

TpeHnpyemcsa Ha 6a30BOM
npoekTte ®

mkdir Hello

cd Hello
swift package init --type
executable

TECH 3



Swift WebAssembly. YcTaHOBKa 1 HacTpouka

SPM

TECH

EXPLORER

v HELLO

> .build

v .sourcekit-Isp

{} config.json

Vv .vscode
{} launch.json
v Sources/Hello
3 Hello.swift
.gitignore
3 Package.swift

3 Package.swift X

3 Package.swift

1

// swift—-tools-version: 6.2
// The swift-tools-version declares

import PackageDescription

let package = Package(
name: "Hello",
targets: |
// Targets are the basic bui
// Targets can depend on oth
.executableTarget (
name: '"Hello"

36



Swift WebAssembly. YcTaHOBKa 1 HacTpouka

Sources/Hello/Hello.swift
®

@main
struct wasi _test {
static func main() {
#if os(WASI)
print("Hello from WASI!")
#else

print("Hello from the host system!")
#endif
}
}

TECH 57



Swift WebAssembly. YcTaHOBKa 1 HacTpouka

3anyck e

swift build --swift-sdk swift-6.3.3-RELEASE wasm

swift run --swift-sdk swift-6.3.3-RELEASE wasm

TECH 38



Swift WebAssembly. YcTaHOBKa 1 HacTpouka

PeaynbTar @

annazharkova@MacBook-Pro-Anna Hello % swift build --swift-sdk swift-6.3.3-
RELEASEgwéiem debugging...

[8/8] Linking Hello.wasm

Build complete! (1.47s)

annazharkova@acBook-Pro-Anna Hello % swift run --swift-sdk swift-6.3.3-RELEASE wasm
[1/1] Planning build

Building for debugging...

[1/1] Write swift-version--7B1FAEB463ACD8ES.txt
Build of product 'Hello' complete! (0.07s)
Hello, world!

annazharkova@MacBook-Pro-Anna Hello %

TECH 39



Swift WebAssembly. YcTaHOBKa 1 HacTpouka

Ona nopgnep>xkkmn VSCode

"swiftPM": {
"swiftSDK": "swift-6.4.1-RELEASE wasm"

}

TECH 4



Swift WebAssembly. Swift -> JS

Bridgels o

import JavaScriptKit

@JS class Greeter {
@JS var name: String

@JS init(name: String) {
self.name = name

}

@S func greet() -> String {
"Hello, \(name)!"

by

TECH

41



Swift WebAssembly. NpocTton npumep c Ul

e JavaScriptKit

Click me!

Hello from Swift!

3aKpbITb




Wasm vs JS

Wasm He 3aMeHsAeT JavaScript: y Moayna HeT npamoro goctyna K DOM, cetn n Web API.

JS:
BPAY3EP
DOM u Bce Web API
Wasm-aBun>ok
3a nPy3Ka n MHCTaHumnpoBaHME MOAY/A JS-pBUXKOK —_— )

BbIYUNC/IEHNA, KOOEKN,

e
MapLuanuHr gaHHbIX DOM, Web API, cobbiTud

dun3nka

BbI30OBbl 3KCNOPTOB / KONBG3KM B JS

Wasm - CPU-bound kop

TunnunHasa cxema: Ul n opkecTtpaumna — Ha JS/TS, ropayune

BblumcneHma — Ha Wasm

E3TECH

43



JavaScriptKit

JavaScriptKit — Tmno6e3onacHbI MOCT: JS-06beKTbl cTaHOBATCA Swift-3HauveHnaAMMN.

Swift-kon,

TUMbl, NMPOTOKO/bl, aSyNcC

JavaScriptKit
JS-paHTanm

JSObject - JSClosure -

DOM, Web API, Promise

JSObject

JSClosure

JavaScriptEventLoop

TypedArray n MocCTbl

('E/3TECH

JSEventLoop

AnHaMumyecknm noctyn K ntobomy JS-ob6beEKTY: cBOMCTBA, METOAbI,

KOHCTPYKTOPBbI

3aMblkaHna Swift kak JS-konb6aku

obMeH bypepamMu Mexxay TMHENHOMN NaMATbIO U JS 6e3 NULLHUX KOMKUIA

ncnonHeHme Swift-sagay nosepx event loop 6paysepa: async/await

44



WasmKit

WasmKit — nHtepnpetatop WebAssembly, HanncaHHbI Ha YMCTOM Swift

* VHTepnpetartop, He JIT
* WASI n3 kopobku
e BcTtpamBaHue Wasm-mopaynsa yepes SwiftPM

e swiftrun gna 3anycka WasmKit

TECH

45



Swift WebAssembly. NpocTon npnumep c Ul

JavaScriptKit

import PackageDescription

let package = Package(
name: "Hello",
dependencies: [
.package(url: "https://github.com/swiftwasm/JavaScriptKit.git", exact: "0.57.0"),
1,
targets: [
// Targets are the basic building blocks of a package, defining a module or a test suite.
// Targets can depend on other targets in this package and products from dependencies.
.executableTarget(
name: "Hello",
dependencies: [
.product(name: "JavaScriptKit", package: "JavaScriptKit"),

]

),
.testTarget(

name: "HelloTests",
dependencies: ["Hello"]
)>

1,
swiftLanguageModes: [.v6]




Swift WebAssembly. NpocTon npnumep c Ul

* JSObject °

import JavaScriptKit
* BbiBOOAUM anept no
// Access the global JavaScript object

KHOMKE let global = JSObject.global

// Get a reference to the document
let document = global.document

// Create a new HTML element
var button = document.createElement("button")
button.innerText = "Click me!"

// Add click handler using the recommended JavaScriptKit pattern
button.onclick = .object(JSClosure { _ 1in

= global.alert!("Hello from Swift!")

return .undefined

})

// Append to body
_ = document.body.appendChild(button)

TECH



Swift WebAssembly. NpocTon npnumep c Ul

BxogHaa Touka js n3 Packagelols BbiBOAa

TECH

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">

<meta name="viewport" content="width=device-width, intitial-scale=1.0">
<title>Hello SwiftWasm</title>

</head>

<body>
<script type="module">
import { init } from
init();
</script>
</body>
</html>

“./.build/plugins/PackageTolS/outputs/Package/index.js";




Swift WebAssembly. NpocTon npnumep c Ul

* BxopgHas Touka js n3 PackageTols [Riairiben

import { instantiate } from './instantiate.js';
BbIBOAa import { defaultBrowserSetup } from './platforms/browser.js"';

/** @type {import('./index.d"').init} */

async function initBrowser(_options) {
/** @type {import('./index.d').Options} */
const options = _options || {
}
let module = o
if (!'module) {

= f

ptions.module;

module etch(new URL("Hello.wasm", import.meta.url))

}

const instantiateOptions = await defaultBrowserSetup({
module,

})

return await instantiate(instantiateOptions);

/** @type {import('./index.d"').init} */
export async function init(options) {

TECH return inttBrowser(options);

+




Swift WebAssembly. NpocTon npnumep c Ul

* BxopgHaAa Touka js na Packagelols

BblBOA
¢ Package 88 = (O & I Q Mowuck
[E| [E| | [E|
Hello.wasm index.d.ts index.js instantiate.d.ts instantiate.js package.json platforms runtime.d.ts

TECH

runtime.js

50



Swift WebAssembly. O6wunmn moaynb

ba3oBada cTpykTypa
obLiero Mmoayna

TECH

SharedLogic/

— Sources/

| L— SharedLogic/
— Models/

|
| — Services/
| L— uUtilities/

|— Tests/

L— Package.swift

51



Swift WebAssembly. O6wunmn moaynb

@
O6wmm Mmoaynb Koaga Ans
. // Package.swift
|OS 71 Wasm let package = Package(
name: "SharedLogic",
platforms: [
.105(.v14),
.mac0S(.v1l)
1,
products: [
.library(name: "SharedLogic", targets:
["SharedLogic"]),
1,
targets: [
.target(name: "SharedLogic"),
.testTarget(name: "SharedLogicTests", dependencies:
["SharedLogic"]),
]
)

TECH 52



Swift WebAssembly. O6wunmn moaynb

* JavaScriptKit y

// swift-tools-version: 6.3

import PackageDescription

* JavaScriptEventLoop
let package = Package(
name: "swift-wasm-news",

. . platforms: [
Bl’ldgeJS .mac0S(.v14)
1,

products: [
.executable(
name: "NewsWasmClient", targets: ["NewsWasmClient"]
)
1,
dependencies: [
.package(
url: "https://github.com/swiftwasm/JavaScriptKit.git",
exact: "0.53.0"

TECH 53



Swift WebAssembly. O6wunmn moaynb

JavaScriptKit
JavaScriptEventLoop

Bridgels

TECH

targets: [
.executableTarget(
name: "NewsWasmClient",
dependencies: [
.product(name: "JavaScriptKit", package: "JavaScriptKit"),
.product(name: "JavaScriptEventLoop", package: "JavaScriptKit"),

1,
linkerSettings: [

.unsafeFlags(
["-lwasi-emulated-signal", "-lwasi-emulated-mman"],
.when(platforms: [.wasi])
)
1,
plugins: [
.plugin(name: "BridgelS", package: "JavaScriptKit")
]
)

I
swiftLanguageModes: [.v6]

54



Swift-> Wasm,
pa3zbupaeM Ha npnMepe

TECH

55



[MTpnnoxeHme News gna Wasm un iOS

localhost

TECH

SWIFTWASM - ELEMENTARYUI - NEWSAPI

News Reader

Mowuck ceexux nybnukauuii npsmo B 6pay3epe yepe3 WebAssembly-knveHT Ha Swift.

3anpoc

SwiftWasm News Client: browser fetch via JavaScriptKit; browser Web Workers

3arpyxeHo 5 crarteit. O6paboTka BbinonHeHa B 5 browser Web Workers.

Github.com + 22 uion. 2026 r., 04:41

ghd/ brookmd ' Show HN: Brookmd - streaming Markdown renderer in Rust
W TPt biovel (web, RN, Swift and more)

rk 0.31 + GFN

stream

Zero-dep streaming markdown for the browser — Rust>WASM, 100% CommonMark 0.31 +
GFM. Built to not melt the main thread on concurrent LLM streams. - siinghd/brookmd

s Fork Open original article

InfoQ.com - 3 asr. 2026 ., 18:00

Podcast: WebAssembly on the JVM: Feature Evolution,
Performance, and the Transition to Endive

issembly on the JVM:
re Evolution,

rmance, and the

ition to Endive Andrea Peruffo discusses the evolution of WebAssembly beyond the browser and its growing

eruffo

role on the server-side JVM. He covers performance advancements in Wasm runtimes,
moving from interpreters to efficient JIT compilation, and explores real-world productio...

MoTECTs ana

Open original article

Github.com - 2 aBr. 2026 1., 16:48

cular/syncular

st SQL sync

Show HN: Syncular - offline-first SQL sync with TypeScript and
h Typescript and Rust Rust cores

Offline-first sync framework for TypeScript. Local SQLite on the client, Postgres on the

carvar a2 ~rammit loain hatuwaan vneularleuncular

0})
1

News Reader

SWIFTWASM - SWIFTUI - NEWSAPI

News Reader

Mounck ceeXxux nybnukauuin yepes oobwmin
Swift shared-cnon, koTopbii
ncrnonbayetcs i0OS 1 wasm-K/IMEHTOM.

3anpoc

swift wasm @

siinghd/brookmd 4
or the browser %-'2‘

0.31+ GFM.

Zero fi

Built to not

markdow

Comrr

elt the main thread

A2 ©o w6 T

Github.com - 22 Jul 2026 at 4:41

Show HN: Brookmd - streaming
Markdown renderer in Rust (web,



[Mpnno>xeHne News gna Wasm n iOS

Shared swift SPM

Wasm app (SPM)

57



[MTpnnoxeHme News gna Wasm un iOS

[ WebShellAndWorkers }

0 B

SwiftlosWasmRepo

SwiftlosWaszcodeAppJ [ WasmSwiftPackage J

. L —
SharedSwiftPackage
& J/
v ’ I o ; 1 v
iOSNetworkingAndProcessing ModelsStateUseCases ‘ ServiceProtocols JSFetchAndWorkerBridge

|
\ J




[MTpnnoxeHmne News gna Wasm un iOS. Shared

O6wuum Kon

- Mopenwv paHHbIX

- KOHTpaKTbl CETEBLIX OTBETOB
- YTnnutobl

- Mannepsbl, Aekoaepsol

- MHOIronoToOYHOCTb
- PaboTa c ceTbto
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[MTpnnoxeHmne News gna Wasm un iOS. Shared

O6wuum Kon

Mopaenu gaHHbIX

KOHTpaKTbl CETEBLIX OTBETOB
YTnnutobl

Mannepsbl, Aekoaeps.l

—MHOTOROTOSHOCTS
—PabotacceTso

TECH
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[MTpnno>xeHne News gna Wasm n iOS. OrpaHnyeHuns

https://book.SwiftWasm.org/

The Foundation core library is available in SwiftWasm, but in a limited capacity. The main reason is
that the Dispatch core library is unavailable due to the lack of standardized multi-threading support
in WebAssembly and SwiftWasm itself. Many Foundation APIs rely on the presence of Dispatch
under the hood, specifically threading helpers. A few other types are unavailable in browsers or

aren't standardized in WASI hosts, such as support for sockets and low-level networking, and they
had to be disabled. These types are therefore absent in SwiftWasm Foundation:

TECH
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https://book.swiftwasm.org/

[MTpnno>xeHne News gna Wasm n iOS. OrpaHnyeHuns

https://book.SwiftWasm.org/

The Foundation core library is available in SwiftWasm, but in a limited capacity. The main reason is
that the Dispatch core library is unavailable due to the lack of standardized multi-threading support
in WebAssembly and SwiftWasm itself. Many Foundation APIs rely on the presence of Dispatch
under the hood, specifically threading helpers. A few other types are unavailable in browsers or

aren't standardized in WASI hosts, such as support for sockets and low-level networking, and they
had to be disabled. These types are therefore absent in SwiftWasm Foundation:

EcTb orpaHnM4yeHmA rno nogaep>XkKkm cetnn 1 MHOIrornoTo4vYyHOCTU

TECH
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[Tpnno>xeHne News gna Wasm u

10S. OrpaHnyeHuns
https://book.SwiftWasm.org/

TECH

Type or module
FoundationNetworking
FileManager
Host
Notification
NotificationQueue
NSKeyedArchiver
NSKeyedArchiverHelpers
NSKeyedCoderOldStyleArray
NSKeyedUnarchiver
NSNotification
NSSpecialValue
Port
PortMessage
Process
ProcessInfo
PropertyListEncoder
RunLoop
Stream
SocketPort
Thread
Timer

UserDefaults

Status

X Unavailable

(4 Available after 6.0
Partially available after 6.0
(4 Available after 6.0

X Unavailable

(4 Available after 6.0

(4 Available after 6.0

(4 Available after 6.0

(4 Available after 6.0

4 Available after 6.0

(4 Available after 6.0

(4 Available after 6.0

(4 Available after 6.0

X Unavailable

Partially available after 5.7
(4 Available after 6.0

X Unavailable

Partially available after 6.0
X Unavailable

(4 Available after 6.4

X Unavailable

4 Available after 6.0


https://book.swiftwasm.org/
https://book.swiftwasm.org/
https://book.swiftwasm.org/
https://book.swiftwasm.org/

Swift-> Wasm,
MHOIONOTOYHOCTbDb

TECH
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SwiftWasm. MHOronoto4yHoOCTb

Limitations

WebAssembly and WASI provide a constrained environment, which currently does not directly
support multi-threading. Thus, you should not expect these APIs to work when importing wASILibc .

Please be aware of these limitations when porting your code, which also has an impact on what can
be supported in the Swift Foundation at the moment.

- Wasm He noaaep>XmBaroT MHOITONMOTOYHOCTb HArNMpPAMyro

TECH
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SwiftWasm. MHOronoto4yHoOCTb

While the WebAssembly spec defines atomic operations, it does not define a way to create threads.
This means that WebAssembly modules can’t create threads themselves, and the host environment
must provide a way to create threads and run WebAssembly modules on them.

e Wasm MOAOYy/TNn HE CO3Aak0T NMOTOKN CaMM

 SwiftWasm-koa ncnonHaetca BHyTpm 6paysepa kak WebAssembly-Moaynb. XocT
npenocTaBnAeT cpeny And co3agaHma noToka u 3anycka Ha HeM MoaynA

TECH 66



SwiftWasm. MHOronoto4yHoOCTb

* async/await Swift
 JavaScript Promise

 Web Workers.

TECH
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SwiftWasm. MHOronoto4yHoCTb

JavaScriptEventLoop.installGlobalExecutor()

Swift concurrency

async/await

JavaScript event loop

68



SwiftWasm. MHOronoto4yHoOCTb

O6bivyHaa Swift Structured concurrency gna pabotsl BHe Ul

// USAGE

// $ swiftc -target wasm32-unknown-wasi -parse-as-library main.swift -o main.wasm
// $ wasmtime main.wasm

@main

struct Main {

static func main() async throws {
print("Sleeping for 1 second... & ")

try await Task.sleep(nanoseconds: 1 _000_000_000)
print("wWake up! @ ")

TECH
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SwiftWasm. MHOronoto4yHoOCTb

JavaScript Promise - nog kanotom Beb-BopKepb!

guard let promise = JSPromise(fetch(url, options).object!) else {
throw NewsAPIError.network("Fetch He BepHyn Promise.")

}

let response = try await promise.value

TECH
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SwiftWasm. MHOronoTo4yHoOCTb
swift JS Javascript =1 Browser @ Event Loop

e 1 o
| @« wrap JS Promise 1 k s @
£ _______________ ' object

= = “ .
o 4 return \ o handle input
call fetch @ - —
0 Promise repaint
network

Suspend
Swift Task

W call callback
(from Promise)

|

‘%4’ schedule continuation s 0 proggss continuation

f Swift task [ i task M
of Swift tas L e

[0 continue after await ]:

71



SwiftWasm. MHOronoto4yHoOCTb

O6paboTtka B obLLen (Mnu He oben) ViewModel

Task { @Sendable in
do {

let articles = try awailt client.fetchArticles(query: currentQuery)
let output = try await pipeline.process(

articles: articles,

query: currentQuery

)

self.completelLoad(...)
} catch {

self.completelLoad(...)

by

TECH



SwiftWasm. MHoronotouyHocTb. TaskExecutor

JavaScriptEventLoop.installGlobalExecutor()

Swift concurrency

JavaScript event loop

async/await

WebWorkerTaskExecutor

73



SwiftWasm. MHoronotouHocTb. TaskExecutor

TaskExecutor gna ynpoweHusa paboTbl C MHOTOMOTOYHOCTbHO

Add WebWorkerTaskExecutor #2506

sl e kateinoigakukun merged 12 commits into main from yt/web-worker—executor (33 onJul7, 2024

L)) Conversation 3 -0 Commits 12 [Fl Checks o Files changed 16

& .. .
&,fi kateinoigakukun commented on Jul 6, 2024 - edited ~ Member

o

WebWorkerTaskExecutor is an implementation of TaskExecutor protocol, which is introduced by SE-0417 since Swift
6.0. This task executor runs tasks on Worker threads, which is useful for offloading computationally expensive tasks from
the main thread.

The WebWorkerTaskExecutor is designed to work with Web Workers APl and Node.js's worker_threads module.

This depends on swiftlang/swift#75008

Example

Try it out: https://swiftwasm-threading-example.vercel.app/

w_-'TEL.. !



SwiftWasm.MHoronoto4yHocTh. [loaaep>kka cBOMX akTOpoB

AkTopbI https://github.com/SwiftWasm/WebWorkerKit

import WebWorkerKit

public struct SomeWorkResult: Codable, Sendable { // Codable, Sendable is important
init(_ intermediateResults: Whatever) {...}
// ...

}

distributed actor MyDistributedActorWorker: WebWorker {
static let scriptPath: String? = nil

static let isModule = false

public distributed func doWork() async throws -> SomeWorkResult {
let intermediateResults = try await calculateIntermediateResults() // this happens inside the web worker

return SomeSendableWorkType(intermediateResults) // returned to "main" JS context



https://github.com/swiftwasm/WebWorkerKit

SwiftWasm. MHoronotouHocTb. TaskExecutor

TaskExecutor Ha npakTuke aaa nepengayvm Mmexxay noTokamm

// Create and transfer an object to a worker thread

let buffer = JSObject.global.ArrayBuffer.object!.new(1024).object!
let transferring = JSSending.transfer(buffer)

let task = Task(executorPreference: executor) {
// Receive the transferred buffer in the worker
let workerBuffer = try awatit transferring.receive()
// Use the buffer in the worker thread

TECH
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@

SWIftwaSI I l' MHOFO”OTOL‘IHOCTID // Create an executor with 4 worker threads
let executor = try awailt WebWorkerTaskExecutor(numberOfThreads: 4)
defer { executor.terminate() }
TaSkEXGCUtOI' Ha npaKTMKe // Execute a task on a worker thread
let task = Task(executorPreference: executor) {

// This runs on a worker thread

return performHeavyComputation()
}

let result = await task.value

// Run a block on a worker thread

await withTaskExecutorPreference(executor) {
// This entire block runs on a worker thread
performHeavyComputation()

}

// Execute multiple tasks in parallel
awailt withTaskGroup(of: Int.self) { group in
for 1 in 0..<10 {
group.addTask(executorPreference: executor) {
// Each task runs on a worker thread
return fibonacci(1i)

}

for await result in group {
// Process results as they complete

}

TECH




SwiftWasm. MHoronotoyHocTb. [logaep>kka cBOuX
aKToOpOB

NcnpasneHune pabotbl MainActor -> 6e3 run nget Ha $OHOBOM MOTOKE, a HE MaBHOM

func run(executor: WebWorkerTaskExecutor) async {
awalt withTaskExecutorPreference(executor) {
// This block runs on the Web Worker thread.
awailt MainActor.run {
// This block should run on the main thread, but it runs on
// the Web Worker thread.

}
¥

// Back to the main thread.

}

TECH 8



Swift-> Wasm,
peLlaeM paboTy c ceTblo

TECH
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[TpnnoxxeHmne News gna Wasm n iOS. Wasm gnsa cetu

O6LWwmMr NpoTOKON ANA peann3aLmm ceTeBbIX KITMEHTOB

public protocol NewsFetching: Sendable {

func fetchArticles(query: String) async throws -> [Article]

}

TECH 80



[TpnnoxxeHmne News gna Wasm n iOS. Wasm gnsa cetu

// B bpay3epe Henb3s ucnonb3oBatb URLSession , no3ToMy 3anpocC BbINOSIHAETCSH
// 4epe3 browser API "fetch , poctynHbh u3 Swift yepes "JavaScriptKit :

private let fetch = JSObject.global.fetch.function!

TECH
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[TpnnoxxeHmne News gna Wasm n iOS. Wasm gnsa cetu

// OTMeHa 3anpoca 4epe3 KOHTpoJsep u TammayT

let controller JSObject.global.AbortController.function?.new()
options.signal controller?.signal

private let timeoutMilliseconds = 12_000

controller.abort()

TECH
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Swift-> Wasm,
aenaem yno6Hbin Ul

TECH
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Bribnpaem ceon Ul

Shared

TokomakUl/
ElementaryUl

('E/3TECH
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Tokamak Ul

https://github.com/TokamakUIl/Tokamak

ARCHIVED

([ w | Tokamak

TECH =


https://github.com/TokamakUI/Tokamak

Tokamak Ul

Ul B ctnne SwiftUI

TECH

import JavaScriptKit
import TokamakDOM
import TokamakStaticHTML

struct NewsAppView: View {
@0bservedObject private var model: NewsViewModel

init(model: NewsViewModel = NewsViewModel()) {
_model = ObservedObject(wrappedValue: model)

}

var body: some View {

DynamicHTML( "main", ["class": "shell"]) {
HeroView( )
SearchControlsView(model: model)
StatusView(status: model.status)
ArticleListView(articles:

model.ar¥icles)

.onAppear {

model.loadInitialNewsIfPossible( )




Tokamak Ul

Ul B ctnne SwiftUI

public protocol View {

assoclatedtype Body: View
Ceoun SwiftUl Ha SwiftWasm

@ViewBuilder
var body: Self.Body { get }

func _visitChildren<V: ViewVisitor>(_ visitor: V)

static func _makeView(_ inputs: ViewInputs<Self>) ->
¥iewOutputs

public extension Never {
@_spi(TokamakCore)
var body: Never {
fatalError()
}
}




Tokamak Ul. PeaynbTaTt

Ul B ctune SwiftUl

Ceoum SwiftUl Ha SwiftWasm

TECH

| &

News Reader

3anpoc

swift wasm

& @ SwiftWasm News Client X

localhost C

SWIFTWASM - TOKAMAK - NEWSAPI

Mowck ceexinx nybnukauwmii npsiMo B 6pay3epe yepes WebAssembly-knueHT Ha Swift.

SwiftWasm News Client: browser fetch via JavaScriptKit; browser Web Workers

3arpyxeHo 5 ctareinn. O6paboTka BbinonHeHa B 5 browser Web Workers.

hd/brookmd

strea rikcdown for the browser —

oniark 0.31+ GFM.

pAssembly on the JVM:
ture Evolution, I
formance, and the
sition to Endive

2 Porugfo

cular/syncular

L sync with Typescript and Rust

Github.com * 22 won. 2026 r., 04:41
Show HN: Brookmd - streaming Markdown renderer in Rust (web, RN, Swift and more)

Zero-dep streaming markdown for the browser — Rust—WASM, 100% CommonMark 0.31 + GFM. Built to not melt the
main thread on concurrent LLM streams. - siinghd/brookmd

Open criginal article

InfoQ.com - 3 asr. 2026 r., 18:00
Podcast: WebAssembly on the JVM: Feature Evolution, Performance, and the Transition to Endive

Andrea Peruffo discusses the evolution of WebAssembly beyond the browser and its growing role on the server-side JVM.
He covers performance advancements in Wasm runtimes, moving from interpreters to efficient JIT compilation, and
explores real-world productio...

Open original article

Github.com * 2 asr. 2026 r., 16:48
Show HN: Syncular - offline-first SQL sync with TypeScript and Rust cores

Offline-first sync framework for TypeScript. Local SQLite on the client, Postgres on the server, a commit log in between. -
syncular/syncular

Open original article

Github.com « 20 wmion. 2026 r., 21:40




OpenCombinelS. TokamakCore

. @
Ul B ctune SwiftUI
import Foundation
import JavaScriptKit

Nlornka B ctune Combine tmport TokamakDOM

. . final class NewsViewModel: ObservableObject, @unchecked Sendable {
httos://github.com/SwiftWasm/O private let configuration = AppConfiguration.load()

private lazy var client = NewsAPIClient(configuration: configuration)

penCombinelS

@Published var query: String
@Published var articles: [Article] = []

intt() {...}

var exportedAPIInfo: String {
newswWasmClientInfo()

s

func loadInitialNewsIfPossible() {
guard configuration.hasValidAPIKey, articles.isEmpty, !isLoading else
return

}
loadNews( )



https://github.com/swiftwasm/OpenCombineJS
https://github.com/swiftwasm/OpenCombineJS

Combine Wasm + Tokamak Core

Ul B ctune SwiftUl @available(mac0S 12, i0S 15, tv0S 15, watch0S 8, *)
extension ObjectiveCConvertibleAttributedStringKey where Self.ObjectiveCValue == NSString,

Bce NOCTYMHO Yepes Foundation public static func objectiveCvValue(for value: Self.Value) throws —> Self.ObjectiveCVal

public static func value(for object: Self.ObjectiveCValue) throws -> Self.Value

@available(mac0S 10.15, i0S 13.@, tv0S 13.0, watchOS 6.0, =*)
public typealias jpbservableObject =

protocol ObservableObject : AnyObject
/// Describes an error in the POSIX
@available(mac0S 10.10, i0S 8.0, wat A type of object with a publisher that emits before the object has c

public struct POSIXError { By default an ObservableObject synthesizes an ObservableOb

the changed value before any of its @Published properties chang
/// The domain of the error.

SUGMiE SiimiE o creriEnee o class Contact: ObservableObject {

@Published var name: String

e R e @Published var age: Int

17/
/// Hash values are not guarante
/// your program. Do not save ha
///

11! — Tmnartant: “hachV\/alia® 4de

TECH %

init(name: String, age: Int) {
self.name = name
self.age = age




ElementaryUl

Ul B ctnne SwiftUI

https://elementary.codes/ e M%a I‘yU I

Swift, in the browser.

Get Started What is it? * GitHub

TECH i


https://elementary.codes/

ElementaryUl

Ul B ctnne SwiftUI

https://elementary.codes/ ner i.aryUI

Swift, in the browser.

ElementaryUl

release 'v0.4.7 | £% Platforms macOS || #% Swift 6.3 | 6.1 J license 'Apache-2.0

() Caution

ElementaryUl is currently in its alpha phase. This means it is still under active development and may undergo
significant changes. Users should expect potential breaking changes and are encouraged to provide feedback
to help improve the package. Contributions are welcome, and developers are invited to participate in the
development process by submitting issues and pull requests.

TECH %


https://elementary.codes/

E l_e m e nta ryU I Go from zero to Swift in the Browser in minutes.

Ul B ctnne SwiftUl Prerequisites

For any of the methods described below you will need the following:

https://elementary.codes/
e Swift 6.3+ with SwiftSDK for WebAssembly

e Node.js 22+ for Vite tooling

 [Optional] Binaryen wasm-opt (homebrew, manual)

TECH o3


https://elementary.codes/

ElementaryUl

Ul B ctnne SwiftUI

https://github.com/buildexperience/Elem
entaryUl

A .
=<

import ElementaryUI
import JavaScriptKit

@V 1ew
struct NewsAppView {
@State var model = NewsViewModel()

var body: some View {
main(.class("shell")) {
HeroView( )
SearchControlsView(
query: #Binding(model.query),
isLoading: model.isLoading,
exportedAPIInfo:
model.exportedAP@fif€arch: { model.loadNews() }
)
StatusView(status: model.status)
ArticleListView(articles: model.articles)
}
.onAppear {
model.loadInitialNewsIfPossible()



https://github.com/buildexperience/ElementaryUI
https://github.com/buildexperience/ElementaryUI

E l.e m e nt a ryU I ElementaryUl / View()

@View Macro
View()

Marks a struct as a view, enabling it to be used in the view hierarchy.

Makpochl

@attached(extension, conformances: _ FunctionView, View, SVGView, _ View
Equatable, names: named(__initializeState), named(__restoreState), named(__af
macro View()

3 Macros.swift

TECH =



ElementaryUl.Reactive

Makpoc gna ViewModel ®

import JavaScriptKit
import Reactivity

@Reactive

final class NewsViewModel: @unchecked Sendable {
private let configuration: AppConfiguration
private let client: NewsAPIClient
private let pipeline = ArticleProcessingPipeline()

var query: String
var articles: [Article] = []

func loadInitialNewsIfPossible() {
guard configuration.hasValidAPIKey, articles.isEmpty, !islLoading else
return

}
loadNews( )

TECH %



ElementaryUl.Reactive

Makpoc ona ViewModel Macro

Reactivel()

Marks a class as reactive, enabling automatic dependency tracking for its
properties.

@attached(member, names: named(_$reactivity)) @attached(memberAttribute) @atf
Object) macro Reactive()

3 Macros.swift

TECH 57



Pe3ynbraTt

[MonHoueHHbIN Swift B 6pay3epe

TECH

localhost

SWIFTWASM - ELEMENTARYUI - NEWSAPI

News Reader

Mouck ceexux nybnukaumii npamo B 6paysepe Yyepe3 WebAssembly-knueHT Ha Swift.

3anpoc

swift wasm

SwiftWasm News Client: browser fetch via JavaScriptKit; browser Web Workers

3arpyxeHo 5 craTteit. O6paboTka BbinonHeHa B 5 browser Web Workers.

ghd/brookmd

streaming markdown for the browser
ASM, 100% CommonMark 0.31 + GFM

ot melt the main thread...

issembly on the JVM:
re Evolution,

rmance, and the

ition to Endive

eruffo

ARCHITECTS  JAVA

cular/syncular

st SQL sync with Typescript and Rust

Github.com + 22 uion. 2026 ., 04:41

Show HN: Brookmd - streaming Markdown renderer in Rust
(web, RN, Swift and more)

Zero-dep streaming markdown for the browser — Rust>WASM, 100% CommonMark 0.31 +
GFM. Built to not melt the main thread on concurrent LLM streams. - siinghd/brookmd

Open original article

InfoQ.com « 3 aBr. 2026 r., 18:00
Podcast: WebAssembly on the JVM: Feature Evolution,
Performance, and the Transition to Endive

Andrea Peruffo discusses the evolution of WebAssembly beyond the browser and its growing
role on the server-side JVM. He covers performance advancements in Wasm runtimes,
moving from interpreters to efficient JIT compilation, and explores real-world productio...

Open original article

Github.com - 2 aBr. 2026 r., 16:48

Show HN: Syncular - offline-first SQL sync with TypeScript and
Rust cores

Offline-first sync framework for TypeScript. Local SQLite on the client, Postgres on the

carvar a ~rnmmit lnain hatwaan cyncularleyncular




YTto BoIOBMpPaem ns Ul

 Tokamak Ul (apxnBmnpoBaHHbIN, HO paboymnn)
* Elementary Ul (ese Alpha)

* [lnwem ceBoe

e Html

TECH
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Swift-> Wasm
vs Kotlin->Wasm

TECH 160



Kotlin/Wasm

 Web target
» Compose for Web Ul

« PWA 1 gopoHT Ha Kotlin

TECH

8:12: 2

HoBocTu

P40

Q Wn

PesynbTaTbl noucka: «Mu»

Lancet HasBan U u apepHbii KOHPNUKT
yrpo3amu BbIMUpPaHUA YenoBeYecTBa

YenoBeyecTBO MOXET CTONIKHYTbCH C PUCKOM

BbIMUpaHusa A0 KoHua XXI| Beka n3-3a

6nonornyeckoro OpYy>XXuf, CO3AaHHOIo UCKYCCTBEH...

Rg.ru

pa6ote M1 1 yMHbIX
VCTPOUCTB «SIHAEKCca»
pousoLuen c6oi

2026-10-11

Q wn

PesynbTarbl noucka: «uu»

Lancet Hassan U/ u GNMKT yrposamu p
enoBeyecTso MOXKET CTONKHYTLCA C PUCKOM BbIMUPAHMA A0 KOHUa XXI BeKa M3-3a 6HONOTHYECKOTO OPYKUS, CO3AAHHOTO
WCKYCCTBEHHbIM MHTENNEKTOM, UM AREPHOTO KOH(UKTA. OB STOM rOBOPHTCA B p o o

XypHana Lancet, NOCBALEHHOM 17 OCHOBHBIM yTpoO3

Rg.1u 2026-10-11

pa6ore U u yMHbIX
YCTPOMUCTB «SHAeKca»
pousowen c6ou

B pa6ote UM 1 yMHbIX YCTPOICTB «SlHAeKca» npousolen c6oi
«AHAEKCH COOBLIMA O c6oe B paGoTe «ANUcbi Al» M YMHbIX YCTPOHCTS. Mpece-cnyx6: o 8
Gecepe ¢ TACC
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Kotlin/Wasm

O6wuum Kon

Mopaenu gaHHbIX

KOHTpaKTbl CETEBLIX OTBETOB
YTnnutobl

Mannepsbl, Aekoaeps.l

—MHAoTroroTOYHROCTh
- PaboTa c ceTbto

TECH 1602



Kotlin/Was

New frontend

JVM IR backend

|

* class

new data structure
additional semantic information

JS IR backend Native backend
*.is *.s0

Wasm backend

l

* . wasm
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Kotlin Js vs Wasm

JS:

* HartueHbin Ul Ha JS , HaTMBHOE NpUNoXxxeHmne
Ha React

* Bbi6OpoO4HOE NOAKNHOUYEHWE NTOTUKN N3
Shared-moayna

Build System

-
Gradle Kotlin Toolchain
Flexible and backed by a mature plugin Easy to use, declarative, and Al-friendly
ecosystem
N
e
=\ Android
With Compose Multiplatform Ul framework based on Jetpack Compose
N
3 ios ]
0 Desktop (]
e ™
@ web
O Share Ul via Compose Multiplatform Ul framework
@ Do not share Ul - Use React with TypeScript
AN /
EH Server (]

Include tests




Kotlin Js vs Wasm S sharedUl

v [0 webApp
v [Dsrc
v [ components
v [ Greeting
& Greeting.css

o — :
= Greeting.tsx

import React from 'react’; v (3@ JSLogo
import ReactDOM from 'react-dom/client’; 8 JSLogo.css
import { Greeting } from './components/Greeting/Greeting.tsx'; L

= JSLogo.tsx
const rootElement = document.getElementById('root'); = index.tsx

if (!rootElement) throw new Error('Failed to find the root element'); )
index.html

ReactDOM.createRoot(rootElement).render( package.json
<React.StrictMode> .
) tsconfig.json
<Greeting />
</React.StrictMode>
)3 vite.config.ts

tsconfig.node.json

TECH 105



Kotlin Js vs Wasm

Ncnonb3osaHue TypeScript e

kotlin {

ES — 6a30BbIV Taprer js {
outputModuleName = "sharedLogic"
browser( )

binaries.library()

generateTypeScriptDefinitions()

compilerOptions {
target = "es2015"
optIn.add("kotlin.js.ExperimentallJsExport")

TECH 166



Build System

KOtli n J S VS Wa S m Gradle Kotlin Toolchain

Flexible and backed by a mature plugin Easy to use, declarative, and Al-friendly
ecosystem

Wasm:
=\ Android

With Compose Multiplatform Ul framework based on Jetpack Compose

e O6wmnn Ul Ha Compose Web

e 06Lwan norvka G ios O

0 Desktop )

4 )
@ web
Share Ul via Compose Multiplatform Ul framework
O Do not share Ul - Use React with TypeScript

E Server []

Include tests

ETECH &, DOWNLOAD




Kotlin Js vs Wasm

Hactpausarotca WasmJs u Js o
kotlin {
Jjs A
browser()
binaries.executable()

®
}

// dev-server c¢ hot-reload

@OptIn(ExperimentalWasmDsl: :class)
wasmJs {
browser()
binaries.executable()

./gradlew wasmJsBrowserDevelopmentRun

TECH 168



Kotlin Js vs Wasm

@ptIn(ExperimentalComposeUiApi::class)
fun main() {
ComposeViewport {

App()
}

@ExperimentalComposeUiAptl
fun ComposeViewport(
viewportContainerId: String? = null,
configure: ComposeViewportConfiguration.() -> Unit = {},
content: @Composable () -> Unit = { }
) {
onDomReady {
val providedContainer = if (viewportContainerId != null) {
document.getElementById(viewportContainerId)
?7: error("failed to find element by viewportContainerId: '$viewportContainerId'")
} else {
document.body ?: error("failed to find <body> element")

}

ComposeViewport(providedContainer, configure, content)

TECH



Kotlin Js vs Wasm. MHOronoto4yHocCTb

Vs

N

Dispatchers.Main

(Ul, browser) —>

Ul updates and browser APIs

Dispatchers.Default

(computations) —b

CPU-bound work

Dispatchers.lO

(1/0) —>

Network, files, DB

J

Dispatchers.Unconfined |

(does not switch threads) >

Runs on the current thread

EAVHCTBEHHBIN NOTOK
(rnaBHbI NOTOK)

‘ task 1} [task 2J [delayj | task 3 )

N

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

nnaHupoBaHue

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

-
0 BaxHo:

Dispatchers.Default u Dispatchers.|O
B Wasm He co3gaiot GoHOBbIE NOTOKM
u paboraiot kak Dispatchers.Main.

.

Ana TaXENbIX BbIYUCNEHUIA
Hy>xeH Web Worker
(aBTOMaTMYECKOrO AMCNETYEPa HET).

Bpaysep (Ul)

T:

KHonka

postMessage

Taxénas 3agada 6nokupyer Ul

| B T——

Web Worker
(oTAEnbHbIA NOTOK)

Taxénble BbIYUCTEHUS 34ecCb

He 6nokupytot Ul
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Kotlin Js vs Wasm. MHOIronoto4yHoOCTb

4 launch { } —»
@ async { } —>
— ‘ —
\g delay() (Kotlm Wasm
& await() —
’ --=>
i? promise { } (only Wasm/JS) —P L N

Y, Web Worker
.~ (for heavy tasks)

S J
(¥ JS Promise
x_/ (only Wasm/JS)

V& =y
® runBlocking

(not available on

Wasm/JS and Wasm/WASI)

| e Wasm is single-threaded event loop environment;
| e for real multithreading and heavy tasks need Web Workers;

| e coroutine dispatchers only schedule on the main thread.




Kotlin Js vs Wasm. O6Lwada nornka B HaTUBHOM MPUNOXEHUU

[TomeuvaeM pyHKUMOHaN Yepe3 @IsExport

@JsExport
class NewsFeed {
private val repository: NewsRepository = NewsRepositoryImpl(NewsApiService(createHttpClient()))

suspend fun topHeadlines(category: String? = null): Array<Article> =
repository.getTopHeadlines(category).getOrThrow( ).toTypedArray()

TECH 12



Kotlin Js vs Wasm. O6Lwada nornka B HaTUBHOM MPUNOXEHUU

BHegpAaeM B index.tsx ®

import React from 'react’;
import ReactDOM from 'react-dom/client’;
import { NewsApp } from './components/News/NewsApp.tsx';

const rootElement = document.getElementById( 'root"');
if (!rootElement) throw new Error('Fatled to find the root element');

ReactDOM. createRoot(rootElement).render(
<React.StrictMode>
<NewsApp />
</React.StrictMode>,

)k
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Kotlin/Wasm + Compose

Compose Multiplatform Benchmarks Results
Relative to Kotlin/Wasm (lower is better)

B Kotlin'Wasm [l Kotlin/JS Kotlin/JVM

AnimatedVisibility L
CanvasDrawing k
HeavyShader h
LazyGrid L
LazyGrid-ltemLaunchedEffect h
LazyGrid-SmoothScroll ;
LazyGrid-SmoothScroll-temLa ;
unchedEffect
LazyList =
MultipleComponents =
MultipleComponents-NoVector =
Graphics
TextLayout =
VisualEffects =

0% 100% 200% 300%

Kotlin/Wasm nyuJwue Kotlin Js
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Kotlin Interop JS

Kotlin

Byte, Short, Int, Char, UByte, UShort, U
Int,

Float, Double,

Long, ULong,

Boolean,

String,

Unitin return position

Function type, for example (String) ->
Int

JsAny and subtypes
JsReference

Other types

TECH

JavaScript

Number

Number
Bigint
Boolean
String
undefined

Function

Any JavaScript value
Opaque reference to Kotlin object

Not supported
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Kotlin/Wasm. YTo oxmpoaem

- [lpopaboTky HaTUBHOW NoaaepP>XkKn MHorornotouHocTn (shared-everything threads)
-  Crabunuzauuto pabotbl c Compose Multiplatform
- [loppep>kky coBpeMeHHoro JavaScript

- PaclwunpeHne Bo3MOXKHOCTU akcnopTa Mexay JavaScript n Kotlin

TECH
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Flutter Web
(boHycC)

TECH



Flutter WebAssembly

e Stable c Flutter 3.22
 ™Mamn 2024, aHoHc Ha Google I/0
e dart2wasm + WasmGC

E3TECH

HoBocTu

Q  cats

“E tornato a Downing Street dopo un piccolo intervento chirurgico ed & in via di ripresa”:
I'aggiornamento di Downing Street sul celebre gatto Larry

Larry, il celebre gatto che dal 2011 vive a Downing Street, era stato avvistato nei giorni scorsi con una
cicatrice che aveva fatto crescere molta apprensione sui social. Il governo britannico ha quindi voluto rassic...
lIfattoquotidiano.it - 15.10.2026 17:53




Flutter WebAssembly. Js -> Wasm

dart:js_interop

TECH

// dart:html legacy
// BbJI0 — He kKoMnunupyetca B Wasm
import ‘'dart:html' as html;

final el = html.document
.createElement('a');

// package:web

// CTANO — pabotaetr n B JS, u B Wasm
import ‘'package:web/web.dart' as web;
import 'dart:js_interop';

final el = web.document
.CcreateElement('a')
as web.HTMLAnchorElement;
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Flutter WebAssembly. NponssoantenbHOCTb

TECH

PERFORMANCE

16.7ms (60Hz) Budget

% WASM

FPS

Total
Jitter
Build

Raster

4 Wasm 2.0x Faster

© Wasm 3.0x Smoother

| B

FPS

Total
Jitter
Build

Raster

17.4ms vs 34.5ms

+0.5ms vs +1.5ms
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Flutter WebAssembly. Dart2Wasm

dart2wasm komnunupyet
BeCb cTeK (npunoxexue + GppeimMBopK)
B oguH WasmGC-mogynb

/ Bawwe npunoxexue

\ (Dart-kop)

dart2wasm
Q Flutter framework — - N
N\~  BURXETbl, aHUMALMK, XKeECTbl o) ™,
oo '
EOED pactepusaums B Web Workers
+ T A—— = yepes SharedArrayBuffer —
Sk skwasm — AY. OCHOBHOI NOTOK He 6noKupyeTcs
obneryénHasa Skia B Wasm (npunoxetue + Flutter + skwasm)
/> Becs Dart-kog ckomMnuuposan 8 Wasm
@% \B;abyzsp::VasmGC ¥ * Opeiimsopk Flutter 8 Wasm f\ Fallback: dart2js + CanvasKit —
€ orkers
@ skwasm: penpepuHr yepes Skia 8 Wasm U Ans bpaysepos bes WasmGC

.8 J

@ Kontpact ¢ CanvasKit: paHblue 8 Wasm 6bina Tonbko Skia, noruka ocraBanach Ha JS.
Tenepb TMNU3MPOBaHHbI Wasm BbINONHAET BeCh MyTb KOAA.

[E3TECH
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CpaBHWNM BCEX

CraTtyc
[TaMAaTb
Ul B 6paysepe
Nutepon clJS

Cepep (WASI)

TECH

Swift (oduL,. SDK)

odunuymanbHbin, Swift 6.2+

ARC noBepx nMHenHomn
namMaTun

Tokamak, ExperimentalUl

JavaScriptKit:
ANHaAMUNYECKNN

OCHOBHOM cLeHapumn

Kotlin/Wasm

Beta (2025)

WasmGC

Compose for Web (Beta)

external/@JsFun: ctporumn

wasmWasi — Alpha

Flutter (dart2wasm)

Stable (3.22+, 2024)

WasmGC

Flutter (stable)

dart:js_interop:
cTaTnyeckum

He noaaep>kuBaeTcs
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Kotlin/Wasm. Korga ctout

EcTtb rotoBbl KMP-npoekT: Beb-Tapret gobaBnaerca 6bICTpo

‘Ul TAKENbIN 1 MHTEpPaKTUBHLIN: data-viz, pawbopabl, peaakTopbl

 koMaHpa 3HaeTt Kotlin n Compose

-Beta-ctaTtyc npnemnem (Stable — 6113K0)

TECH 123



Kotlin/Wasm. Korga He cTouTt

* Yucto Beb npoekT 63 nogaep>Kkm MobunbHbIX TapreToB Unm

neckron: Kotlin/JS nnn TS npouue
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SwiftWasm. Korga ctout

e o0b6wana bnsHec-norunka c iOS/macOS-kongoBon 6a3oun
e BCTpPaMBaeMble MOAOYAN U MaruHbl

 CLI-ytunntel Ha WASI

* mncnonHeHne wasm BHyTpu Swift-npmnno>xeHmnn (WasmkKit)

TECH 125



SwiftWasm. Korgpa He cTouT

e Bbonble Beb-koga, uemMm Swift
 Hy)xeH nonHoueHHbIN Ul ppenMBOopK/ cno>kHbin Ul

 Ba)xeH ManeHbknin pasmep baHana

TECH 126
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e @anioutkajarkova
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