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What Is Rust?

“A systems programming language that
runs blazingly fast, prevents almost all
crashes”* and eliminates data races.”

*In theory. Rust Is a work-in-progress and may do anything
It likes up to and including eating your laundry.
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Rust

Control & Safety
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What Is control?

void foo() {
vector<string> 1tems;

autos item = items[0];
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What Is control?

e Zero-cost abstractions
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void foo() {
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What Is safety?

void foo() {
vector<string> 1tems;

auto§ item = items[0];
items.push_back(..);

use(item);

}
Stack Heap

data
items length _
capacity _
I




What Is safety?

e NoO crashes
e No undefined behaviors



What about GC?

e No control
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What about C++7?

want to read(const Foo& foo) { .. }
want to write(Foo& foo) { .. }
want_to_gut(Foo&& foo) { .. }

want_to_take(unique ptr<Foo> foo) { .. }
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What about C++7?

e Not safe
e Conventions unenforced
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Solution

o Codify and enforce safe patterns
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How to be safe?

void foo() {
vector<string> 1tems;

auto§ item = items[0];
items.push_back(..);

use(item);

}
Stack Heap

data e | iemslo]
tems ength items1]
capacity —

Iltem
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How to be safe?

Mutation
items.push back(..); < ————————

Aliasing
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How to be safe?

Either or neither:
e Aliasing
e Mutation
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Basic patterns

e Ownership
e Shared borrow
e Mutable borrow
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Ownership

fn want to own(foo: Foo) { .. }
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Ownership

fn want to own(foo: Foo) { .. }
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fn want to own(foo: Foo) { .. }
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Ownership

fn save(data: Vec<u8>) {
let mut file = File::create(..);
file.write(data.as slice()):

}

fn main() {
let data = vec![1, 2, 3];
save(data);

}
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Ownership

fn save(data: Vec<u8>) {
let mut file = File::create(..);
file.write(data.as slice());

} «<———————— Destruction

fn main() {
let data = vec![1, 2, 3];
save(data);

}
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Ownership

fn save(data: Vec<u8>) {

let mut file = File::create(..);
file.write(data.as slice()):

}
fn main() {
let data = vec![1, 2, 3];
save(data); oo
println!("{}", data); <«— Compilation error
}
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Shared borrow

fn want to borrow(foo: &§Foo) { .. }
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Shared borrow

fn want to borrow(foo: &§Foo) { .. }

BZ///ZHA 1
~ £ @0
9

18



Shared borrow

fn want to borrow(foo: &§Foo) { .. }




Shared borrow

fn want to borrow(foo: &§Foo) { .. }
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Shared borrow

fn sum_prod(one: &Vec<int>, two: &Vec<int>) -> int {
let mut result = 0;
for (x, y) in one.iter().zip(two.iter()) {
result += (*x) * (*y);

}

result
}
fn main() {

let one = vec![1, 2, 3];

let two = vec![4, 5, 6];

let result = sum_prod(&one, &two);
}
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Shared borrow

fn sum_prod(one: &Vec<int>, two: &Vec<int>) -> int {
let mut result = 0;
for (x, y) in one.iter().zip(two.iter()) {
result += (*x) * (*y);

;

result
;
fn main() A

let one = vec![1, 2, 3];

let result = sum_prod(&one, &one); - —
;
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Shared borrow

fn sum_prod(one: &Vec<int>, two: &Vec<int>) -> int {
let mut result = 0;
for (x, y) in one.iter().zip(two.iter()) {
result += (*x) * (*y);

}
result
}
fn main() {
let one = vec![1, 2, 3];
let result = sum_prod(&one, &one);
println!("{}", one); E&——— — QK
}

19



Mutable borrow

fn want to borrow(foo: &mut Foo) { .. }
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Mutable borrow

fn want to borrow(foo: &mut Foo) { .. }
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Mutable borrow

fn push(from: &Vec<int>, to: &mut Vec<int>) {
for item in from.iter() A{

to.push(item);
}
}
fn main() {
let one = vec![1, 2, 3];
let mut another = vec![];
push(&one, &mut another);
}
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Mutable borrow

fn push(from: &Vec<int>, to: &mut Vec<int>) {
for item in from.iter() {
to.push(item);

}
}
fn main() {
let mut one = vec![1, 2, 3];
push(&one, &mut one); - —
}
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Mutable borrow

fn push(from: &Vec<int>, to: &mut Vec<int>) {
for item in from.iter() {
to.push(item);

;
;
fn main() {
let mut one = vec!l[l1, 2, 3]; o
push(&one, &mut one); <«—— Complilation error
;
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What about foo?

fn foo() {
let mut items = Vec::new();

let item = &items[0];
items.push(..);

use(item);

}
Stack Heap

data  e————— [ items[0]
items length _
capacity e

Iltem
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What about foo?

fn foo() {
let mut items = Vec::new();

let item = &items[0]; o
items.push(..); <«—— Compilation error

use(item);

}
Stack Heap

data e [ itemsf0]
tems length items1]
capacity e

Iltem
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What about foo?

fn foo() -> &String {
let mut items = Vec::new();

let item = &Gitems[0O];

} return item; <«—— Compilation error

Stack Heap

data e [ itemsf0]
tems length items1]
capacity e

Item 29




LiIfetime

fn foo() -> &String {
let mut items = Vec::new();

let item = Sitems[0]:

] return 1item; <— Compilation error
}
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LiIfetime

fn foo() {

}

let mut items = Vec::new();

let item = Gitems[0]; o
items.push(..); <«—— Compilation error

use(item);
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LiIfetime

fn foo() {
let mut items = Vec::new();

for i in range(Ou, items.len()) {
I let 1tem = &items[1];
}

items.push(..); -—— QK
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Conclusion

Rust

Control & Safety
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Bicycle gear?
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Thank you!
Questions?

http://www.rust-lang.org



