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Bnaciok AnekcaHgp

=  Android-pa3paboTuunk B AHAEKCE

= "3anucku NHxeHepa" - @avvlased

[=] 7% [=]
e
[=] 1550
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https://t.me/avvlased
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. BBepeHue B Rust, npumepbl ncnoab3zoBaHuA

FFIl — Bbizos Rust n3 Swift/Kotlin
UniFFl — aBToreHepauna 6UHANHIOB
CRUX — aHanor KMP Ha Rust
KpoccnaatpopmeHHbin Ul Ha Rust

3aKAlo4deHue. Boisoabl

3/53



3auyeM Hy>eH Rust?



Rust

= [IlpoussBoauTeAbHbIN U 6e3onacHbIN

=  CoBpeMeHHbIN. MyAbTHNapasUrMeHHbIN, CO CTPOron TUNMM3aLUmMen N OTAUYHBIM TYAUHTOM.
= Ob6ecneymBaeTt 6e3onacHoOCTb NaMATU Ha aTane KoMmnuaauum (6es Runtime n GC)

= KoMnuaupyetca B LLVM 6antkop

= "If it compiles, it will work"
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Rust — AtoBMMbIN A3bIK NPOrPaMMUCTOB MO ONPOCaM

StackOverflow

Programming,
scripting, and
markup languages

Rust is yet again the most admired
programming language (72%), followed by
Gleam (70%), Elixir (66%) and Zig (64%).
Gleam is a new addition to the list, and for
good reason - developers like it!

Vctoyrumk: StackOverflow Dev Survey 2025

Python
SQL
HTML/CSS

JavaScript

TypeScript

Rust
Bash/Shell
Go

C#
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https://survey.stackoverflow.co/2025/

Rust n Al

= Rust npoaoAXkaeT HabupaTb NONYAAPHOCTb Ha dpoHe ny3bipa 1/
=  Xopowo noaxoaut ana Al agentic KOAMHra 3a cyeT CBOEWN CTPOroCTU:

"Ha Rust TpyaHO 3anyctuTb HepaboTatowmim Koa,"

Microsoft building team to eliminate C and C++,

translate code to Rust using Al, as Windows 11 adopts
Rust

cTouHuk: Windows Latest

7753


https://www.windowslatest.com/2025/12/24/microsoft-confirms-eliminate-c-and-c-plan-translate-code-to-rust-using-ai-as-windows-11-adopts-rust-and-webview2/
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https://caffeinatedcoder.medium.com/we-rewrote-everything-in-rust-then-the-seniors-quit-5cd202c71376

MoTtrBauma - Rust B MOBUABbHBIX MPUAOXKEHMAX

= [lepencnoAb3oBaHUE AOTUKU MeXAY NAaTGOpMamMU
= HatueHble 6UbAMOTEKN — KpUNTOrpadusa, CETEBbIE MPOTOKOAbI, KOAEKMW, MapCcepbl
= [lpousBopmuTeAbHOCTb — 6e3 paHTanma n GC

» BesonacHocTb namaTmn
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CuHtakcumce Rust

// TlepemeHHble 1 TuUmbl
let name: &str = "Rust”;
let mut count: i32 = 0;

// Enum c pgaHHbiMm (Kak B Swift)
enum NetworkResult {
Success(String),
Error { code: 132, message: String },

// Pattern matching
match result {
NetworkResult :: Success(data) = {
println!("fauHbie: {}", data);

}

NetworkResult :: Error { code, .. } = {
println!("Ounbka: {}", code);

}

11753



Traits 1 Generics

// Trait = Protocol (Swift) / Interface (Kotlin)
trait ApiService {
fn fetch(&self, url: &str) — Result<String, Error>;

struct HttpClient;
impl ApiService for HttpClient {

fn fetch(&self, url: &str) — Result<String, Error> {
Ok("response”.to_string())

fn load<T: ApiService>(service: &T) {
let result = service.fetch("/api/data");
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Ownership

Y Ka»KAO0ro 3Ha4YeHMA POBHO OAMH BAAAEAEL,.

let data = "hello";
let data2 = data;

println!("{:?}", data); X

println!("{:?}", data2);

KOMI‘IVI/\FITOp TOYHO 3HaeT, KOTrAa HY»KHO OCBO60,A,I/ITI:> namaTtb — 6e3 GC u PYy4HHOTIO ynpaBAeHNA

13753



Borrow Checker

Mo>»HO He nepeaaBaTb BAAAEHME, @ 3aUMCTBOBaATh ( & )

fn print_len(data: &String) { // 3auwmcTBOBaHue
println!("Anuna: {}", data.len());
} // 3aumcTBOBaHMe 3aKaHuUMBaEeTCA

fn add_text(data: &mut String) { // myTabenbHoe 3auMmcTBOBaHue

data.push_str("!");

// NpaBuno: ckonbko yrogHo &, WIW ogHa &mut
let mut text = String::from("Rust");

print_len(&text); /) @ MMMyTabenbHoe 3aWMCTBOBAHMe
add_text(&mut text); // © MyTabenbHOe 3auMMCTBOBaHue
print_len(&text); // @ choBa MoxHO unmTaTb

Borrow checker rapantupyet otcytcteme data races Ha aTane KOMIUAALNK.
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Rust vs Swift/Kotlin/C++

Swift Kotlin C++ Rust
Modern Language !
Tooling SPM/Cocoapods Gradle LOWitf? Cargo
Mobile Native Native Y JNI/bridging (Uni)FFI
Memory Safety Y. Runtime Y. Runtime Y None Compile-Time
Performance ! !
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Y710 Takoe FFI?

= Foreign Function Interface — mexaHn3Mm Bbi3oBa

C ABI | |
GYHKLMI MeXKAY A3blIkaMy Kotlin — | Rust |
- (JINI) (.so/.a)
= Rust KOMMUAMpPYETCA B HATUBHBIA KOA — MOXHO
BbI3biBaTb Yepes C ABI
C ABI | |
=  ABa HanpaBAeHUA: Swift | S |
= Rust = BbizbiBaeT C/C++ Kop, (C interop) | (.a) ‘

»  C/Swift/Kotlin = Bbi3biBatoT Rust Koa,
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PyayHown FFI B Rust

no_mangle
pub extern "C" fn add(a: 132, b: i32) — 132
a+b

= {#{no_mangle] — coxpaHsaeT MMa GyHKLMM

= extern "C" —wucnoabsyem C ABI (calling convention)
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BbizoB n3 Swift (iOS)

1. Bridging Header 2. BbizoB B Swift

int32_t add(int32_t a, int32_t b import Foundation

let result = add(2, 3
print("2 + 3 = result

Cb6opka:

m cargo build --target aarch64-apple-ios —> libmylib.a

m [lopkAtoumtb libmylib.a + RustLib.h B Xcode
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Boizos 13 Kotlin (Android)

1.JNI o6épTKa B Rust

use jni:: INIEnv
use jni::objects::JClass

no_mangle
pub extern "system" fn
Java_com_example_RustLib_add
_env: JNIEnv
_class: JClass
a: 132
b: i32
— 132
a+b

C6opka:

2. Boizos B Kotlin

class RustLib {
companion object {
init {
System.loadLibrary("mylib")

external fun add(a: Int, b: Int): Int

val result RustLib.add(2, 3)
println("2 + 3 = $result")

"  cargo build --target aarch64-linux-android —> libmylib.so

» [loAnOXUTb .SO B jnilLibs/armé64-v8a/
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[Tpobaembl pyyHoro FFI

= C ABIl He noaaep»knBaeT croxHble Tunbl (String, Vec, enum)
= Boilerplate — JNI-06épTKU, xeaepbl .h
= PyyHoe ynpaBAeHMe NaMATbIO Yepes rpaHuLy

= /\erko AONyCTUTb OWKOKY (yTeuku namatu, UB)

PeweHue = UniFFlI
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UniFFl

= [lpoekxT Mozilla
= ABTOMaTuyeckana reHepauua FFl buHanHros B

Rust

Victounmk: UniFFl Docs

D

Interface
Definition
File

. Firefox for ! ;
Firefox Desktop Android Firefox iOS
\A \ \
[ XPCom bindings } [ Kotlin bindings ] [ Swift bindings ]
— —

uniffi-bindgen

\

Rust scaffolding

A\

Rust business
Logic
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https://mozilla.github.io/uniffi-rs/latest/

[loaaepKMBaeMble A3bIKK

Official:

Swift
Kotlin/JVM
Python
Ruby

Third Party:

= C

= C++
= C#
= Java
= Dart
= Go

m  Kotlin Native
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UniFFl — npocton npumep

#Huniffi::export]

fn hello(name: String) — String {
format!("Hello, {}'!", name)

}

uniffi::setup_scaffolding!();

24/53



UniFFl - nhTerpaumva B npoekTt
iOS (Xcode):

1. cargo run --bin uniffi-bindgen generate ... = .swift ¢ana

2. NobaButb .a + .swift B Xcode npoekt

Android (Gradle):

= Rust Android Gradle Plugin
= Gobley (ara KMP npoekTa)
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UniFFIl — creHepupoBaHHbIn Swift

public func hello(name: String) — String

Bbizos B Swift:
import MyRustLib

let greeting = hello(name: "World

Tunbl KOHBEPTUPYIOTCA aBTOMATMYeCKM: String ¢ String, Vec<T> ¢ [T]
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UniFFIl — crenepuposaHHbi Kotlin

fun hello(name: String): String { ... }

Buizos B Kotlin:

import com.example.mylib.x*

val greeting = hello("World")

PaboTaet yepes JNA (Java Native Access), 6e3 pyyHoro JNI
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UniFFl — async ¢yHKLMMK

uniffi::export
async fn fetch_data(url: String) — Result<String, AppError

Swift: Kotlin:

let data = try await fetchData(url: "https:// ... val data

async fn - Swift async/await , Kotlin suspend fun

fetchbata("https:// ... ")
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UniFFI — callback-untepoernceni

BrizoB nanaTdopmeHHoro koaa m3 Rust:

#Huniffi::export(callback_interface) ]
pub trait Logger {
fn log(&self, level: String, message: String);

#Huniffi::export]
fn do_work(logger: Box<dyn Logger>) { ... }

class SwiftLogger: Logger {
func log(level: String, message: String) {
print("[\(level)] \(message)")

}
doWork(logger: SwiftLogger())
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UniFFl — custom types

MannuHr KaCTOMHbIX TUNOB Ha HAaTUBHbIE TUMbI n/\achopM:

# Rust UtcDateTime - Kotlin java.util.Date
[bindings.kotlin.custom_types.UtcDateTime]

type_name = "java.util.Date
into_custom = "java.util.Date({})
from_custom = "{}.time
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UniFFl — BbiBOADI

MArochbl:

= [lpocTas uHTerpauma — MmmuHumym boilerplate

= [lopaep<Ka async/await 13 KOpobKkm

= Callback-uHtepderichl ann BoizoBa
nAaTPOPMEHHOro Koaa

= [lopaeprKKa 06beKTOB, enum, OLNOOK

MuHycbi:

= HeT generics — HY»KHO KOHKPETU3NPOBaTb TUMbI

= Het unHterpaummn c GC JVM — HyxeH
.destroy() / .use {}

=  QOverhead o1 cepnanmsaunm yepes FFl-rpanmuy

= PyyHaA NOAAEPKKA AAA CAOXKHBIX TUMOB A@HHbIX
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Crux - KMP Ha Rust



Crux

= ApXUTEKTYPHbIN GpenMBOPK + Habop
VlHCprMeHTOB Dﬁving r) Driven (o)
m Bca 6usHec-rormka — B Rust Core

= Ul — HatueHbin: SwiftUl, Compose, React

Vctounmk: Crux overview 34 /53


https://redbadger.github.io/crux/

Crux — Core + Shell

ApxutekTypa BaoxHoBAeHa TEA (The EIm
Architecture):

= Core (Rust) — uncTbili, 6e3 canp-apdpexton
" Model — cocroAaHue
= Event — BXOAHbIE COBBITUA
= update() — Aormka nepexopoB
m ViewModel — aaHHble aaqa Ul
»  Shell (Swift/Kotlin/TS) — ToHkU caom
= Pucyet Ul
" BoinoaHAet apdexTsl (HTTP KV, ...)

= [lepepaét cobbitua B Core

Victounuk: Crux overview

process_evert

Core

<
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https://redbadger.github.io/crux/

Crux — buHAMHIM 1 typegen

ABonHonm noaxoa K FFI:

] Now: serde

[ Rust code + attr macros Next: custom

1. UniFFl — mexaHn3Mm BbizoBa dyHKUMI yepes FFI

Now: serde-reflection

2. KactomHbin typegen (serde/facet) — reHepauua Vet Facot

Later?: rustdoc json

TUNOB AaHHbIX /

] Now: serde-reflection

L Intermediate Representation Next: custom

[Nouemy He xBaTaeT opHoro UniFFI?

Now: serde-generate

= UniFFl He noaaep»KmMBaeT CAOXKHbIE TUMbI AQHHbIX Vext: custom

A/

Swift Koth TyeeSeript | Now: serde-generate
L T ( el J[ 1° PJ Next: custom OR compatibility with serde-generate

= UniFFl He noaaepxurBaeT Web

= Hy>keH eamHbIN noaxoa ana Swift + Kotlin +

TypeScript
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https://redbadger.github.io/crux/

Crux — nopaep>xka Kotlin/Native

Support Kotlin/Native in serde_generate and serde_generate_bin #86 7

badl V- ma2bd merged 7 commits into zefchain:main from avvlas:kotlin-generate @ onFeb23

L) Conversation 5 - Commits 7 El Checks 2 Files changed 27
@ avvlas commented on Jan 19 - edited ~ Contributor = *** Reviewers
‘3 ma2bd
Summary
Assignees
Currently, only Kotiln/Jvm is supported (through Java). This makes it impossible to use serde-generate for No one assigned
Kotlin/Native, Kotlin Multiplatform projects (basically, for any other targets than Jvm and Android).
This PR adds native Kotlin runtime and Kotlin generation: Labels

Facet-generate pull #48 - Serde-reflection pull #86 37753



https://github.com/redbadger/facet-generate/pull/48
https://github.com/zefchain/serde-reflection/pull/86

Crux — Android npumep

Android Weather example #485 7

IS VNl StuartHarris merged 14 commits into redbadger:master from avvlas:example-weather-android L‘,:' on Jan 27
) Conversation 3 - Commits 14 () Checks 12 Files changed 61

% avvlas commented on Jan 22 - edited ~ Contributor  ***

Added Android shell for the Weather example

* Jetpack Compose Ul
o All communication with rust core and effects handling happens inside the core package

e Google Play Services to fetch location

o DataStore for KeyValue storage
¢ Koin DI
e Screens (Home, Favorites, AddFavorite) follow MVVM architecture

¢ androidx.lifecycle.ViewModel communicates with the Core and maps screen ui state

Crux pull #485
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https://github.com/redbadger/crux/pull/485

Crux B Proton

= Habop open-source yTUAUT-MPUAOXKEHUMN

= 3aapontman CRUX, pacckasaam Ha RustNation: https://github.com/ProtonMail/proton-rust-nation-2026

Victounmk: Proton 40753


https://github.com/ProtonMail/proton-rust-nation-2026
https://proton.me/

Crux — Tekywmm cteut

MAtochbi: MuHycbi:

=  AKTMBHO pa3BuBaeTCA m  Pre-1.0, APl MoXeT MeHATbCA

= OT3bIBYMBOE COOOLLECTBO = BonaepnaenT B nHppactpyktTypHoM/bridge kKoae
= TecTnpyemMocCTb COre-AOrmKm =  Mano npumepos real-world npuaroxkennn*

= KacToMHbIM typegen

= [lopaep»xmBaeT web (wasm-bindgen)
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KpoccnaatpopmeHHbin Ul Ha
Rust



Dioxus

= React-like ppenmBopk Ha Rust
= Web, Desktop, iOS, Android

m CLI dx —serve, bundle, hot-reload

Victounmk: Dioxus Labs

One codebase, every platform.

Dioxus is the Rust framework for building fullstack web, desktop, and mobile apps.

Iterate with live hotreloading, add server functions, and deploy in record time.

[CEETUC M Take atour (®)

Uber & X5

Q2 2023 fiscal Duns & Bra. o >

Todays Movers

«Reve

$233,257

«Reven:
$233,257 v

DebtCovenance

43/53


https://dioxuslabs.com/

Dioxus — lNpumep

use dioxus::prelude:: *; Tooling'
fn main() {

# Co34aTb NPOEKT
dioxus :: launch(App); ) p

dx new

# 3anyck Ha 10S-cumynaTope

component )
H . ] dx serve --platform 1ios

fn App() — Element {

let mut count = use_signal 0); .
_signal(]| ©); # 3anyck Ha Android

rsx! .
? . dx serve --platform android
div { "Cuértuuk: {count}" }
button { onclick: move |_| count += 1, "+
. # MpogakwH-cbopKa
button { onclick: move |_| count -= 1, "-
} dx bundle
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Dioxus - PeHaepuHr

Tekywmn noaxoa, (0.6):

= Ha Mobuakax peHaeputca B WebView
m iOS — WKWebView, Android — Android WebView
= VirtualDom > HTML/CSS yepes JS-6punax

Dioxus Native (0.7):

= KactoMHbii peHaepep Ha WGPU (Blitz)

= HaTtusHo, 6e3 WebView
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Slint

= AeknaapatuBHbi GUI-TyAKUT ana Rust

CBom DSL .slint

Mo>kHo BbIbpaTb peAHEPUHT:

QT

Skia

FemtoVG

Software renderer (CPU, ana embedded)

export component Counter
in-out property <int> count: 0

Verticallayout
Text { text: "Count: \{count}
Button
text: "+
clicked = count 1
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Makepad

= 100% GPU-peHaepuHr — Metal, DirectX, OpenGL, WebGL
= Live-design DSL c hot-reload
= {OS 1 Android —uyepes cargo-makepad

= Makepad 1.0 Bbiwea B 2025
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Robius

= MeTa-npoeKT Ara MOBUAbHOW pa3paboTku Ha Rust

= Makepad ans Ul

= Osiris — abcTpakunm Hap NnaatdopmerHbiMu APl (kamepa, GPS, yBeaoMAeHNsA, XpaHUAKLLE, CETb)
= LleAb — He NuncaTb NAATGOPMEHHbBIN KOA

=  Robrix — Matrix-kAneHT Ha ynctom Rust (Makepad + Robius)
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CpaBHeHVe ppernMBOPKOB

Napaaurma
PenpepuHr
Hot reload
Accessibility

3penoctb

Dioxus

React-like, RSX, signals
WebView (0.6) / WGPU (0.7)
Na

Yepes WebView

Pre-1.0, bbicTpo pa3BuBaeTcH

Slint

AeknapatmsHbin DSL
Custom (Skia/FemtoVG/CPU)
Aa

Aa (Narrator)

1.15, ctabuAbHbIN

Makepad

Hybrid retained/immediate
100% GPU

Aa

Het

1.0
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Rust GUI aAAA MODUMAOK — TEKYLLMI CTENT

= Hu oamH dpelriMBOpPK Noka He pocTur 3peaocTtu Flutter / React Native

= Dioxus — caMbili ya06HbI developer experience

= Robius — amMbuumMo3Has NnonbiTka pewmnTb Npobaemy naaTpopmMeHHbix API
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BbiBOAbI

= Rust — 3peAblt MIHCTPYMEHT andA shared-Aoruku B npunoxenuax (Mozilla, 1Password, Signal, Matrix)

= FFl — dyHAQMEHT MHTErpaumm
= UniFFl — renepauna 6UHAMHIOB M3 KOPOOKK, yonpaeT bonaepnaent
= Crux — apxutektypa n TyamHr nosepx UniFFl: shared state, adpdexTsl, TecTnpyemocts, Web yepes WASM

= Dioxus/ Slint / Makepad — Rust Ul noka He 3penbii, HO 6bICTPO pa3BMBaeTCH
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