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Unsafe
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Unsafe

Weniger Garantien

raw pointer

FFI

safe wrapper

Photo by Vladyslav Cherkasenko on Unsplash 

https://unsplash.com/@vl_cherkasenko?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/hazard?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Pointer
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let num = 42u16;

let ptr = &num as *const u16;

… Beispiele:

01_pointer.rs

02_bad_ideas_with_unsafe.rs



FFI - Foreign Function Interface

Wie kann der Compiler Garantien für C-Code ausstellen?
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( Vorschau )



Syscall
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fn main() {

   let mut t =  libc::timespec { 

  tv_sec: 0, 

  tv_nsec: 0 

    } ;

   let _ = unsafe { libc::clock_gettime(99, &mut t) };  

   println!("wrong: {} {}", t.tv_sec, t.tv_nsec);

  

}

Beispiele:

03_syscall_sloppy.rs

04_syscall_better.rs



Unsafe

- Sichere Wrapper um unsafe

- unsafe ist nur so (un)sicher wie man damit umgeht
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Hardware
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Endlich....



LED Blink

10Photo by Quentin Schulz on Unsplash

const GPIO_LED: u8 = 23;    // phys 16

fn main() -> Result<()> {

   let mut pin = Gpio::new()?

       .get(GPIO_LED)?

       .into_output();

   loop {

       pin.toggle();

       thread::sleep(Duration::from_millis(200));

   }

}

https://unsplash.com/@0leil?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/raspberry-pi?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Compile times
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raspberrypi: $ cargo build --release
   Compiling libc v0.2.107
   Compiling anyhow v1.0.45
   Compiling lazy_static v1.4.0
   Compiling rppal v0.13.1
   Compiling blink v0.1.0 (...)

Finished release [optimized] target(s) in 1m 31s
pc: $ cargo build --release
   Compiling libc v0.2.107
   Compiling anyhow v1.0.45
   Compiling lazy_static v1.4.0
   Compiling rppal v0.13.1
   Compiling blink v0.1.0 (...)

Finished release [optimized] target(s) in 2.48s



/dev/mem

12Photo by Quentin Schulz on Unsplash

Led blink mit /dev/mem

https://unsplash.com/@0leil?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/raspberry-pi?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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no_std
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Rusts core und std Crates
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core:

“The Rust Core Library is the dependency-free foundation of The Rust Standard Library.” 

std:

“The Rust Standard Library is the foundation of portable Rust software.”

https://doc.rust-lang.org/std/index.html


Rusts core und std Crates
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std

“Normale” 
Anwendungen

core alloc

no_std 
Anwendungen

core alloc



In std oder core ?

Ownership

Option

RefCell

AtomicBool

Iterator

str
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core



In std oder core ?

HashMap

Thread

Time

Clone

Vec

String

Box
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std

alloc



no_std Hello World

21Photo by Malcolm Lightbody on Unsplash 

Wie startet eigentlich die 
Anwendung?

https://unsplash.com/@mlightbody?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/craft?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Aufruf

ELF -> EntryPoint: _start

_start -> __libc_start_main(main)

main 
-> std::rt::lang_start 
-> dbg.lang_start_internal 
...
-> dbg.main 
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#![feature(lang_items)]

#[lang = "eh_personality"]

extern fn eh_personality() {}

#![feature(start)]

#[no_mangle]

#[start]

pub fn _start(_nargs: isize, _args: *const *const u8)-> isize {

  …

}
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#![no_std]

Credit: Amos/fasterthanlime
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build.rs

fn main() {

   println!("cargo:rustc-link-arg=-nostartfiles" );

}

cargo +nightly run
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no_std Zusammenfassung

“Sicherheit von Rust” nicht in std sondern core
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no_std

31Photo by Quentin Schulz on Unsplash

Led blink ohne OS

https://unsplash.com/@0leil?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/raspberry-pi?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Board Support Crates
HAL/PAC
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Alles was wir von Hand gemacht haben 
steht in crates bereit!



RTIC: Real-Time Interrupt-driven Concurrency
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Rust Framework

Sehr einfache Handhabung

Nicht so mächtig/überwältigend wie FreeRTOS



Habt ihr noch Fragen?
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