Rust across all platforms



About me

- Firefox Telemetry engineer at Mozilla
*  Rust Community Team member
+ Scuba diver

Mastodon: @jer@hachyderm.io
Blog: fnordig.de

Slides:

fnordig.de/talks/2023/berliners/slides.pdf
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Rust across all platforms using UniFFl



Who knows UniFFI?



Who has used UniFFI?



Rust <--> Slanguage



Rust <> C <--> Slanguage

#[no_mangle]
pub extern "C" fn hello_from_rust() {
println!("Hello from Rust!");

)
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Rust <--> JVM

use jni::JNIEnv;
use jni::objects::{JClass, JString};
use jni::sys::jstring;

#[Lno_mangle]
pub extern "system" fn Java_HelloWorld_hello<'local>(mut env: JNIEnv<'local>,
class: JClass<'local>,
input: JString<'local>)
-> jstring {
let input: String =
env.get_string(&input).expect("Couldn't get java string!").into();
let output = env.new_string(format!("Hello, {}!", input))
.expect("Couldn't create java string!");
output.into_raw()
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Rust <--> Python

use pyo3::prelude: :*;
#[pyfunction]

fn sum_as_string(a: usize, b: usize) -> PyResult<String> {
Ok((a + b).to_string())
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Rust <--> JavaScript

use wasm_bindgen: :prelude: :x*;

#[wasm_bindgen]
extern "C" {
fn alert(s: &str);

¥

#[wasm_bindgen]
pub fn greet(name: &str) {
alert(&format! ("Hello, {}!", name));

¥
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Rust <> C++

#lcxx: :bridge]
mod ff1i {
unsafe extern "C++" {
include! ("cxx-demo/include/blobstore.h");

type BlobstoreClient;

fn new_blobstore_client() -> UniquePtr<BlobstoreClient>;

)
)
fn main() {

let client = ffi::new_blobstore_client();
}
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Rust <--> Swift

#[lswift_bridge: :bridge]

mod ff1i {
extern "Rust" {
type User;

type MessageBoard;

#[lswift_bridge(get(&nickname)) ]
fn informal_name(self: &User) -> &str;

extern "Swift" {
type CustomFileManager;
fn save_file(&self, name: &str, contents: &[u8]);

}
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A tool per language?



Our requirements

Kotlin and Android

- Swift and iOS

+ C++, JavaScript and Rust on Desktop

Python everywhere
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UniFFl is a toolkit for building cross-
platform software components in
Rust.



Define your interface

// WebIDL-like interface definition language
interface Rocket {
constructor(string name);

voild lock_steering(string direction);

[Throws=LaunchError]
boolean launch();

1
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struct Rocket {
hame: String,
direction: String,

}

impl Rocket {

Implement it in Rust

fn lock_steering(&mut self, dir: String) {
self.direction = dir;

}

fn launch(&self) -> Result<bool> {
if self.direction != "up" {
return Err(LaunchError: :RocketLaunch);

fn new(name: String) -> Rocket { )
Rocket { Ok(true)
name: name, steering: "".into() 3
J
J
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s, MAGIC! ,
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Use it in Swift

import rocketscience

let rocket = Rocket(name: "Orbiter")
rocket.lockSteering("up")
try! rocket.launch()
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Use it in Kotlin

import rediger.uniffi.rocketscience.*
val rocket = Rocket(name = "Orbiter")

rocket.lockSteering("up")
rocket. launch()
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Use it in Python

from rocketscience import *

rocket = Rocket(name = "Orbiter")
rocket.lock_steering("up")
rocket. launch()
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UniFFI '~ , magqic! ,

Generates the FFI layer for you
Takes care of type conversions on both sides

Convenient APIs for the target language
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UniFFI under the hood (Rust)

#[no_mangle]

pub extern "C" fn ffi_rocketscience_b310_Rocket_object_free(ptr: *const c_void) {
assert!(!ptr.is_null());

drop(unsafe { std::sync::Arc::from_raw(ptr as *const Rocket) })

#[no_mangle]

pub extern "C" fn rocketscience_b310_Rocket_new(name: uniffi::RustBuffer) -> *const c_void {
let _new = Rocket::new(<String as uniffi::FfiConverter>::try_lift(name));
let _arc = std::sync::Arc::new(_new);
<std::sync::Arc<Rocket> as uniffi::FfiConverter>::lower(_arc)
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UniFFI under the hood (Swift)

public class Rocket: RocketProtocol {
public convenience init(name: String) {
self.pointer = rocketscience_b310_Rocket_new(name.lower())

deinit { ffi_rocketscience_b310_Rocket_object_free(pointer) }

public func lockSteering(direction: Direction) {
rocketscience_b310_Rocket_lock_steering(self.pointer, direction.lower())
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UniFFI Design Principles



UniFFI Design Principle 1:
Safety first



UniFFI Design Principle 2:

Performance is a feature, but not a
deal-breaker



UniFFI Design Principle 3:

Produce bindings that feel idiomatic
for the target language



What's new?
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Third-party bindings

- Kotlin Multiplatform support

* Go bindings

+ C# bindings
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https://gitlab.com/trixnity/uniffi-kotlin-multiplatform-bindings
https://github.com/NordSecurity/uniffi-bindgen-go
https://github.com/NordSecurity/uniffi-bindgen-cs

Less UDL, more macros

// WebIDL-like interface definition language
interface Rocket {
constructor(string name);

voild lock_steering(string direction);

[Throws=LaunchError]
boolean launch();

1
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#[derive(uniffi::0Object)]

pub struct Rocket {
name: String,
direction: String,

}

#Luniffi::export]
impl Rocket {
#luniffi::constructor]

Less UDL, more macros

self.direction = direction;

3
fn launch(&self) -> Result<bool, LaunchError> {
if self.direction != "up" {
return Err(LaunchError: :RocketLaunch);
3
Ok(true)

3

pub fn new(name: String) -> Arc<Rocket> {

Arc::new(Rocket {

name: name, steering: "".into()

})
b
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fn lock_steering(&mut self, direction: Direction) {
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async & await - the futures are here

use async_std::future::{pending, timeout};

#luniffi::export]

async fn launch_after(rocket: Arc<Rocket>, ms: u64) -> Result<bool> {
let never = pending: :<()>();
timeout(Duration::from_millis(ms), never).await.unwrap_err();
rocket.launch()
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async & await - the futures are here

import asyncio

asyncio.run(launch_after(rocket, 10000))
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async & await - the futures are here

let task = Task {
let result = try await launchAfter(rocket: rocket, ms: 20)

)
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What's missing?



What's missing?

Async support is experimental



What's missing?

/// Doc comment support



What's missing?

U oy omes
L. The mabils.

Documentation
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What's missing?

Regular releases



Rust

What's missing?

v1.0
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Who uses it?
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Who uses it?

Mozilla ... obviously



UniFFI at Mozilla

Glean (Telemetry SDK)

- application-services (Firefox Accounts, Sync, ...)

+ Autogenerating Rust-JS bindings with UniFFl
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https://github.com/mozilla/glean
https://github.com/mozilla/application-services
https://hacks.mozilla.org/2023/08/autogenerating-rust-js-bindings-with-uniffi/

Who uses it?

Matrix

st across all platforms - Rust & Tell Berlin Aug 2023 - Jan-Erik

46



UniFFI at Matrix

matrix-rust-sdk
Element X on i0OS

Element X on Android
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https://github.com/matrix-org/matrix-rust-sdk
https://github.com/vector-im/element-x-ios
https://github.com/vector-im/element-x-android

Who uses it?

Nord Security



Who uses it?

You?
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Thanks to

UniFFI team: Ben, Mark, James, Tarik
macro work: Jonas Platte
async work: lvan Enderlin

... and many others
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https://github.com/mozilla/uniffi-rs/graphs/contributors

Links

- Slides: fnordig.de/talks/2023/berliners/slides.pdf

Rocket Science example: github.com/badboy/rocketscience

* UniFFI docs: mozilla.github.io/uniffi-rs

+ Glean SDK repository: github.com/mozilla/glean
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https://fnordig.de/talks/2023/berliners/slides.pdf
https://github.com/badboy/rocketscience
https://mozilla.github.io/uniffi-rs/
https://github.com/mozilla/glean

More links

* JNI

PyO3

*+ wasm-bindgen

* CXX

- swift-bridge

Kotlin Multiplatform support
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Go bindings
C# bindings

Glean

+ application-services

Element X

matrix-rust-sdk
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https://docs.rs/jni/latest/jni/
https://pyo3.rs/
https://rustwasm.github.io/docs/wasm-bindgen/
https://cxx.rs/
https://github.com/chinedufn/swift-bridge
https://gitlab.com/trixnity/uniffi-kotlin-multiplatform-bindings
https://github.com/NordSecurity/uniffi-bindgen-go
https://github.com/NordSecurity/uniffi-bindgen-cs
https://github.com/mozilla/glean
https://github.com/mozilla/application-services
https://github.com/vector-im/element-x-ios
https://github.com/matrix-org/matrix-rust-sdk

Questions?
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Questions?
Mastodon: @jer@hachyderm.io
Mail: janerik@fnordig.de



