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Embedded Swift



Swift

• Introduced at WWDC 2014 for Apple platforms 

• Dec 2015, OSS Swift project, swift.org site and Linux port 

• macOS, Linux and Windows 

• Scripting, Server side, Serverless, …

• No support for Swift on embedded systems

http://swift.org


Embedded Swift
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Embedded Swift

• Official initiative from Apple 

• Subset of the language, not dialect 

• Compilation mode enforces constraints to achieve goals of reducing: 

• Runtime overhead 

• Memory footprint 

• Executable code size



How ?

• Remove everything that is dynamic 

• Dynamic reflection facilities (such as mirrors, as? downcasts, and printing arbitrary values) 

• Existential types (any) 

• Generics instantiation 

• Obj-C interop 

• Dynamic code loading (plug-ins)

• Minimal runtime library / no need for metadata

• Reduced Swift Standard Library (e.g. no Codable)

• Agressive dead code stripping



In practice

•swiftc -target <target triple> -enable-experimental-feature Embedded -wmo file.swift 
-c -o output.o

•Target triple e.g. for nRF: armv7em-none-none-eabi

• From Embedded Swift user manual

• Embedded Swift is a compilation model that's analogous to a traditional C compiler 
in the sense that the compiler produces an object file (.o) that can be simply 
linked with your existing code, and it's not going to require you to port any 
libraries or runtimes.

• Linking is done as usual using the embedded platform toolchain



Let’s get started



Step 1 

Pick a board



Pick a board

• STM32 

• RP2040 / RP2035 

• nRF52x 

• ESP32C6 

• Panic Playdate 

• Flipper Zero



Really, just pick one



Target : nRF52840 DK



Step 2 

Install and test the dev 
environment for your target 

(No Swift)





Step 3 

Test the Embedded Swift 
examples



https://github.com/apple/swift-embedded-examples/tree/
main/nrfx-blink-sdk



https://www.swift.org/download/#snapshots









Step 4 

Set-up a proper dev 
environment





Step 5 

Start from the Embedded Swift 
examples and create your own 

project from there



Main.swift
@main 
struct Main { 
  static func main() { 
    // Note: & in Swift is not the "address of" operator, but on a global 
variable declared in C 
    // it will give the correct address of the global. 
    gpio_pin_configure_dt(&led0, GPIO_OUTPUT | GPIO_OUTPUT_INIT_HIGH | 
GPIO_OUTPUT_INIT_LOGICAL) 
    while true { 
      gpio_pin_toggle_dt(&led0) 
      k_msleep(100) 
    } 
  } 
}



BridgingHeader.h
#include <autoconf.h> 

#include <zephyr/kernel.h> 
#include <zephyr/drivers/gpio.h> 

#define LED0_NODE DT_ALIAS(led0) 
static struct gpio_dt_spec led0 = GPIO_DT_SPEC_GET(LED0_NODE, gpios);



Main.swift
@main 
struct Main { 
  static func main() { 
    // Note: & in Swift is not the "address of" operator, but on a global 
variable declared in C 
    // it will give the correct address of the global. 
    gpio_pin_configure_dt(&led0, GPIO_OUTPUT | GPIO_OUTPUT_INIT_HIGH | 
GPIO_OUTPUT_INIT_LOGICAL) 
    while true { 
      gpio_pin_toggle_dt(&led0) 
      k_msleep(100) 
    } 
  } 
}



Main.swift
struct Led { 
  let gpio: UnsafePointer<gpio_dt_spec> 

  init(gpio: UnsafePointer<gpio_dt_spec>) { 
    self.gpio = gpio 
    // Note: & in Swift is not the "address of" operator, but on a global 
variable declared in C 
    // it will give the correct address of the global. 
    gpio_pin_configure_dt(gpio, GPIO_OUTPUT | GPIO_OUTPUT_INIT_HIGH | 
GPIO_OUTPUT_INIT_LOGICAL) 
  } 

  func toggle() { 
     gpio_pin_toggle_dt(gpio) 
  } 
}



Main.swift
@main 
struct Main { 
  static func main() { 
    let led = Led(gpio: &led0) 
    while true { 
      led.toggle() 
      k_msleep(100) 
    } 
  } 
}



Main.swift
enum LedError: Error { 
  case notReady 
} 

struct Led { 
  let gpio: UnsafePointer<gpio_dt_spec> 

  init(gpio: UnsafePointer<gpio_dt_spec>) throws { 
    if (!gpio_is_ready_dt(gpio)) { 
      throw LedError.notReady 
    } 

… 
}



Build error
…/EmbeddedSwift-nRF52-Examples/LED/Main.swift:30:22: error: cannot use a 
value of protocol type 'any Error' in embedded Swift 

28 |   init(gpio: UnsafePointer<gpio_dt_spec>) throws { 
29 |     if (!gpio_is_ready_dt(gpio)) { 
30 |       throw LedError.notReady 
   |                      `- error: cannot use a value of protocol type 'any 
Error' in embedded Swift 
31 |     } 
32 | 



Main.swift
struct Led { 
  let gpio: UnsafePointer<gpio_dt_spec> 

  init(gpio: UnsafePointer<gpio_dt_spec>) throws(LedError) { 
    if (!gpio_is_ready_dt(gpio)) { 
      throw .notReady 
    } 
  …



Step 6 
Just keep going at it…



Eventually you will get there

@main 
struct Main { 
  static func main() { 
    let led = Led(gpio: &led0) 
     
    let _ = Button<Led>(gpio: &button, context: led) { _, callback, _ in 
      let led = Button<Led>.getContext(callback) 
      print("Button pressed") 
      led.toggle() 
    } 

    let logic = Logic() 
    logic.run() 
  } 
}



Personal projects

And many more ideas…



Let’s continue the discussion...

⚠ This is not a CGI, come find me if you want a business card


