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fn main() {
    let mut s = String::from("hello");
    change(&mut s);
    println!("{}", s);
}

fn change(some_string: &mut String) {
    some_string.push_str(", world");
}



fn main() {
    let reference_to_nothing = dangle();
}

fn dangle() -> &String {
    let s = String::from("hello");
    &s
}

error[E0106]: missing lifetime specifier
 --> main.rs:5:16
  |
5 | fn dangle() -> &String {
  |                ^ expected lifetime parameter
  |
  = help: this function’s return type contains a borrowed
    value, but there is no value for it to be borrowed from
  = help: consider giving it a ’static lifetime



fn main() {
    let s = String::from("hello");
    change(&s);
    println!("{}", s);
}

fn change(some_string: &String) {
    some_string.push_str(", world");
}

error[E0596]: cannot borrow immutable borrowed content
              ‘*some_string‘ as mutable
 --> error.rs:8:5
  |
7 | fn change(some_string: &String) {
  |                        ------- use ‘&mut String‘ here
  |                                to make mutable
8 |     some_string.push_str(", world");
  |     ^^^^^^^^^^^ cannot borrow as mutable



Syntax Type system

inference

polymorphism

("generics")

unsafe
escape
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Safety FFI

talking
to C etc.

struct Point<T> {
  x: T,
  y: T,
}

fn main() {
  let i = Point { x: 5, y: 10 };
  let f = Point { x: 1.0, y: 4.0 };
}

Other properties of Rust − illustrated
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struct Point<T> {
  x: T,
  y: T,
}

fn main() {
  let i = Point { x: 5, y: 10 };
  let f = Point { x: 1.0, y: 4.0 };
}

by specifying values of the members
construction of struct values

definition of a struct type

definition of the members and their types
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struct Point<T> {
  x: T,
  y: T,
}

fn main() {
  let i = Point { x: 5, y: 10 };
  let f = Point { x: 1.0, y: 4.0 };
}

struct type is polymorphic

compiler infers, eg, Point<f64>
types of i and f not specified by programmer

whatever T is
members are of type T

there’s Point<T> for any T

Other properties of Rust − illustrated
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struct InsnBytecode {
    // unsafety:
    //  the instruction executor assumes that:
    //    c is a valid regnum
...
    c : BytecodeValue,
...

        unsafe {
            *regs.offset(c as isize) = r;
        }

bypasses array bounds check
raw pointer offset calculation

language features or library functions
required to surround any use of unsafe

unsafe code’s assumptions
programmer documenting

Other properties of Rust − illustrated
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#[link(name="glue")]
extern "C" {
  pub fn cxx_chrobak_payne(
    nvertices : size_t,
    edge_data : *const [size_t; 2],
    n_edge_data : size_t,
...
}

  let ok = unsafe {
    cxx_chrobak_payne(nvertices,
                      edges.as_ptr(),
                      edges.len(),
                      ...

extern "C" {
  int cxx_chrobak_payne(const size_t nvertices,
                        const size_t edge_data[][2],
                        const size_t n_edge_data,
                        ...

Rust

C++

raw pointer type

array of 2 size_t

calls out of Rust are not safe

types will be
checked

Other properties of Rust − illustrated
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Community attitude − stability

2014



Community attitude − error messages

fn main() {
    let s = String::from("hello");
    change(&s);
    println!("{}", s);
}

fn change(some_string: &String) {
    some_string.push_str(", world");
}

error[E0596]: cannot borrow immutable borrowed content
              ‘*some_string‘ as mutable
 --> error.rs:8:5
  |
7 | fn change(some_string: &String) {
  |                        ------- use ‘&mut String‘ here
  |                                to make mutable
8 |     some_string.push_str(", world");
  |     ^^^^^^^^^^^ cannot borrow as mutable



Community attitude This is the first thing
you see if you click
on "community"



Borrow checker

1 | fn longest(x: &str, y: &str) -> &str {
  |                                 ^ expected lifetime parameter
  |
  = help: this function’s return type contains a borrowed value, but the
signature does not say whether it is borrowed from ‘x‘ or ‘y‘

fn longest(x: &str, y: &str) −> &str {
  if x.len() > y.len() { x } else { y }
}

  if x.len() > y.len() { x } else { y }

              −> &’a str {

lifetime annotations

function
parameterised
by lifetime

fn longest<’a>(x: &’a str, y: &’a str)



Macrosuse serde::{Serialize, Deserialize};

#[derive(Serialize, Deserialize, Debug)]
struct Point { x: i32, y: i32, }

fn main() {
    let point = Point { x: 1, y: 2 };

    // Convert the Point to a JSON string.
    let j = serde_json::to_string(&point).unwrap();

    // Parse the JSON string as a Point.
    let p2: Point = serde_json::from_str(&j).unwrap();

macro_rules! debug {
    ($g:expr, $($rhs:tt)*) => {
        (
            if debugp!($g) { eprint!($($rhs)*); }
        )
    }
}

What a syntax for something simple!
(and this macro doesn’t even always work quite right)

Not a built in Rust feature.

You can do this in a library!
Only Common Lisp can beat this

Awesome!

example from a personal project of mine



From: [redacted]
To: rust-lang/cargo <cargo@noreply.github.com>
Cc: Ian Jackson
Subject: Re: [rust-lang/cargo] Want way to specify alternative
           leafname to replace Cargo.toml (#6715)
...
Apart from that, this filename is intentionally non-configurable

:−(

etc.

cargo



No dynamic linking yet

https://docs.rust−embedded.org
/faq.html

Architecture support
difficulties    eg
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asm?  Do the rest in Rust.

Tcl?  Do your extensions in Rust.

JavaScript, Java?  Wish you could use Rust.

Common Lisp?  OK, stick with that.

September 2019

C/C++?  Use Rust instead if dynamic linking not needed.

Perl, Python, Haskell, Ocaml?  Consider Rust.

GNU/Citrix/Xen/Debian

ijackson@chiark.greenend.org.uk


