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Rust for iOS developers
More swifty than Swift

• Rust intro and goals 
• Rust and Swift language comparison 

• Macros 
• Arrays 
• Reference types and value types 

• Memory management 
• Noncopyable types (in Swift)



Rust and Swift timeline

2010 2011 2012 2013 2014 2015 2016

18844bc 
Chris Lattner 
18 July 2010 
initial swift test 
Swift SVN r3

c01efc6 
Graydon Hoare 
16 June 2010 
Initial git commit.

Swift 1.0 Rust 1.0Rust 0.1
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RustSwift



Rust is similar to Swift



Rust overview

• Compiled 
• Safe 

• type safety 
• memory safety 
• data race safety 

• Thinner than Swift 
• Progressive disclosure  => more explicit



Rust is more established 
outside of iOS development



Rust on iOS?



Shared code at Nutrient

C++ 
Core

iOS Android

WebServer

WebAssembly

NDK

pspdfkitd



Language comparison



Similarities between Swift and Rust
let and var ✔︎ var is called mut let

Type inference or explicit types ✔︎

Tuples ✔︎

Exhaustive switch ✔︎ called match

Structs ✔︎

Enums with associated values ✔︎

Protocols ✔︎ called traits

Generics ✔︎

Optional ✔︎ called Option

Closures ✔︎



Macros



let year = 2026 
print("The year is \(year)")

Swift

let year = 2026; 
println!("The year is {year}");

Rust



#expect(conference.year == 2026)

Swift

assert_eq!(conference.year, 2026);

Rust



struct Talk: Equatable { 
    let title: String 
    let duration: Double 
}

Swift

#[derive(PartialEq)] 
struct Talk { 
    title: String, 
    duration: f64, 
}

Rust



@Observable class Talk { 
    let title: String 
    let duration: Double 
}

Swift

#[derive(PartialEq)] 
struct Talk { 
    title: String, 
    duration: f64, 
}

Rust



Arrays



let array = [8, 2] 
let first = array[0] 
let crash = array[99] 

Swift

let array = [8, 2]; 
let first = array[0]; 
let crash = array[99]; 

Rust

❌



let array = [8, 2] 
let first = array[0] 
let crash = array[99] 

var array = [8, 2] 
array.append(5)

Swift

let array = [8, 2]; 
let first = array[0]; 
let crash = array[99]; 

let mut vector = vec![8, 2]; 
vector.push(5);

Rust



let array: InlineArray = [8, 2] 
let first = array[0] 
let crash = array[99] 

var array = [8, 2] 
array.append(5)

Swift

let array = [8, 2]; 
let first = array[0]; 
let crash = array[99]; 

let mut vector = vec![8, 2]; 
vector.push(5);

Rust



Reference types🚫



Value types only

• Rust has no classes or reference types 
• Closest thing to subclassing is traits (like protocols) 
• For reference counting, use wrapper types like Arc<Mutex<T>>



Memory management



Reference types in Swift

let conf = Conference(name: "Swift Connection") // This is a class 
let otherConf = conf // Cheap pointer copy + ARC



Value types in Swift

var count = 5 
var otherCount = count // Cheap value copy



Value types in Swift

var string = "Really big string" 
var otherString = string 
string.append("more text") // Possibly expensive copy



Noncopyable types in Swift
struct NoncopyableString: ~Copyable { 
    let value: String 
}



Noncopyable types in Swift
struct NoncopyableString: ~Copyable { 
    let value: String 
} 

let noncopyableString = NoncopyableString(value: "Really big string") 
let other = noncopyableString 

print("String is \(noncopyableString.value).")

❌used after consume



Noncopyable parameters in Swift
struct NoncopyableString: ~Copyable { 
    let value: String 
} 

func doSomething(with noncopyableString: NoncopyableString) { 
} parameter of noncopyable type must specify ownership

❌

(consuming, borrowing, or inout)



Noncopyable parameters in Swift
struct NoncopyableString: ~Copyable { 
    let value: String 
} 

func doSomething(with noncopyableString: consuming NoncopyableString) { 
}



Noncopyable parameters in Swift
struct NoncopyableString: ~Copyable { 
    let value: String 
} 

func doSomething(with noncopyableString: consuming NoncopyableString) { 
} 

let noncopyableString = NoncopyableString(value: "Really big string") 
doSomething(with: nonCopyableString) 
print("String is \(noncopyableString.value).")

❌ used after consume



Noncopyable parameters in Swift
struct NoncopyableString: ~Copyable { 
    let value: String 
} 

func doSomething(with noncopyableString: borrowing NoncopyableString) { 
} 

let noncopyableString = NoncopyableString(value: "Really big string") 
doSomething(with: nonCopyableString) 
print("String is \(noncopyableString.value).")



Noncopyable parameters in Swift
struct NoncopyableString: ~Copyable { 
    let value: String 
} 

func doSomething(with noncopyableString: inout NoncopyableString) { 
} 

let noncopyableString = NoncopyableString(value: "Really big string") 
doSomething(with: nonCopyableString) 
print("String is \(noncopyableString.value).")



Ownership and borrowing



Ownership in Rust

let string = String::from("Really big string"); 
let other_string = string; 

println!("The string is {string}."); ❌ borrowed after move



Ownership in Rust

let string = String::from("Really big string"); 
let other_string = string.clone(); 

println!("The string is {string}.");



Ownership and borrowing



Rust and Swift

• Swift is sometimes ‘Rusty’ 
• InlineArray 
• Macros 
• Noncopyable types 

• Rust is sometimes more Swifty than Swift 
• Pushed for value types
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