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Umoznuje obecnou definici pro ruzné typy polozek u struktur,
vyCtu nebo metod.






Generika u struktur (vice typt)

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

}

fn main() {

let both_integer = Point { x: 5, y: 10 };

let both_float = Point { x: 1.0, y: 4.0 };

let integer_and_float = Point { x: 5, y: 4.0 };
}



Generika u vyétu




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

}

impl<T, U> Point<T, U> {
fn mixup<V, W>(self, other: Point<V, W>) -> Point<T, W> {
Point {
x: self.x,
y: othery,

}
}
}

fn main() {
let p1=Point{x:5,y: 10.4 };
let p2 = Point { x: "Hello", y: 'c' };

let p3 = p1.mixup(p2);

println!("p3.x = {}, p3.y = {}", p3.x, p3.y);

h]
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Pro pripomenuti

Mame stack, ktery se uklizi automaticky na konci funkce

Mame heap, kde mame velke objekty, objekty s neznamou
velikosti za prekladu a data, ktera nam musi prezit dlouho

Heap se uklizi. V jinych jazycich to dela garbage collector; v
Rustu instrukce pro ¢isténi doda prekladac
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Typy pointeru

Pointer - zakladni odkaz na misto v paméti. VSechna omezeni jsou
definovana borrow checkerem.

Smart Pointer - chovani odpovida zakladnimu pointeru, ale dle
varianty ma dalsi metadata a schopnosti.



Smart Pointer implementuje trait Deref a Drop. Z toho je jasné, ze
je to struktura. Je vlastnikem dat, na ktera odkazuje.

Pozn.: String je smart pointer. Datove struktury jsou smart
pointery.



= automaticka dereference parametru funkci/metod

use std::ops:Deref;

impl<T> Deref for MyBox<T> {
type Target = T;

fn deref(&self) -> &Self::Target {
&self.0
}
}
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struct CustomSmartPointer {
data: String,

}

impl Drop for CustomSmartPointer {
fn drop(&mut self) {
println!("Dropping CustomSmartPointer with data {}'!", self.data);
}
}

fn main() {
let ¢ = CustomSmartPointer {
data: String:from("my stuff"),
%
let d = CustomSmartPointer {
data: String:from("other stuff"),
%

println!("CustomSmartPointers created.");
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Je nejjednodussim smart pointerem. Uklada data na haldé (nikoli
na zasobniku) i ve chvili, kdy je jejich velikost znama za prekladu.
Samotny pointer muze byt na zasobniku, ale data ne.

Hod1 se nam ve chvili, kdy potrebujeme udelat rekurzivni
struktury.
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Cell<T>

Umoznuje mutaci uvnitf imutabilni struktury. Ma funkce get a set.
Get vraci kopii dat.

Je vhodna pro mensi data - z duvodu vraceni kopie.

Je pro jednovlaknové pouziti. Vicevlaknove alternativy budou

priste.






Dava sdileny pristup k T, ale narozdil od Cell je kontrolovana za
béhu. Ma metody, ktera vraci mutovatelnou nebo nemutovatelnou
referenci. Musime si sami napsat kontrolu, jestli se povedlo ziskat

referenci.

Pokud neexistuje Zzadna reference muzeme dostat mutovatelnou i
nemutovatelnou reference.
Pokud existuje mutovatelna reference, tak nejde ziskat jina.
Pokud existuje nemutovatelna reference, tak muzeme ziskat dalsi
nemutovatelnou referenci.



RefGell<T>

fn main() {
use std::cell::RefCell;
let container = RefCell::new(11);

{

let _c = container.borrow();

assert!(container.try_borrow().is_ok());

assert!(container.try_borrow_mut().is_err());

J

let _c = container.borrow_mut();

assert!(container.try_borrow().is_err());
assert!(container.try_borrow_mut().is_err());



Pokud potfebujeme vice vlastniku, tak muzeme vyuzit reference
counting. Pokud existuje jakykoliv odkaz, tak data nejsou
uvolnéna.

T v Rc je imutabilni. Pokud chceme, aby se obsah dal meénit, tak
musime pouzit kombinace s Cell nebo RefCell.

Pokud tvorime cyklické vazby (napriklad odkazovani mezi
potomkem a rodicem stromu) muzeme vyuzit alternativu Weak,
které neni vlastnikem dat a ta mohou byt odstranéna. Jinak
bychom mohli zpusobit memory leak.



enum List {
Cons(i32, Re<List>),
Nil,

}

use crate:List:{Cons, Nil};
use std:rc::Rc;

fn main() {
let a = Rc::new(Cons(5, Re::new(Cons(10, Re::new(Nil)))));
println!("count after creating a = {}", Rc::strong_count(&a));
let b = Cons(3, Rc::clone(&a));
println!("count after creating b = {}", Rc::strong_count(&a));
{
let ¢ = Cons(4, Rc::clone(&a));
println!("count after creating c = {}", Rc::strong_count(&a));

}

println!("count after c goes out of scope = {}", Rc::strong_count(&a));



Re<T> s RefGell<U>

#[derive(Debug)]

enum List {
Cons(Rc<RefCell<i32>>, Re<List>),
Nil,

}

use crate:List:{Cons, Nil};
use std::cell::RefCell;
use std:rc::Rg;

fn main() {
let value = Rc:new(RefCell::new(5));

let a = Rc::new(Cons(Rc::clone(&value), Rc:new(Nil)));

let b = Cons(Rc::new(RefCell::new(3)), Rc:clone(&a));
let ¢ = Cons(Rc::new(RefCell::new(4)), Rc::clone(&a));

*value.borrow_mut() += 10; // borrow_mut vraci RefMut, proto je tu tfeba *
/] timto jde ziskat jednu mutujici referenci a n nemutujicich

println!("a after = {:?}", a);
println!("b after = {:?}", b);
println!("c after = {:?}", c);
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Ref<T>

use std::cell::{RefCell, Ref};

let ¢ = RefCell::new((5, 'b"));

let b1: Ref<(u32, char)> = c.borrow();

let b2: Ref<u32> = Ref:map(b1, |t| &t.0);
assert_eq!(*b2, 5)



RefMut<T>

use std::cell::{RefCell, RefMut};

let ¢ = RefCell::new((5, 'b"));
{
let b1: RefMut<(u32, char)> = c.borrow_mut();
let mut b2: RefMut<u32> = RefMut::map(b1, |t| &mut t.0);
assert_eq!(*b2, 5);
*b2 = 42;
}
assert_eq!(*c.borrow(), (42, 'b"));
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Demostracni struktura

crate
L front_of _house

— hosting
| — add_to_waitlist
| L—seat_at_table
L serving

—— take_order

—— serve_order

L— take_payment
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Mozna souborova struktura
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Klicové slovo mod

mod front_of_house {
mod hosting {
fn add_to_waitlist() {}

fn seat_at_table() {}
}

mod serving {
fn take_order() {}

fn serve_order() {}
fn take_payment() {}

J
J
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Odkaz do jiného modulu

mod front_of_house {
pub mod hosting {
pub fn add_to_waitlist() {}
}
}

pub fn eat_at_restaurant() {
/| Absolute path
crate:front_of_house::hosting::add_to_waitlist();

/| Relative path
front_of_house::hosting::add_to_waitlist();

J
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Veriejné

mod back_of_house {
pub struct Breakfast {
pub toast: String,
seasonal_fruit: String,

}

impl Breakfast {
pub fn summer(toast: &str) -> Breakfast {
Breakfast {
toast: String:from(toast),
seasonal_fruit: String:from("peaches"),
}
}
}
}

pub fn eat_at_restaurant() {
/] Order a breakfast in the summer with Rye toast
let mut meal = back_of_house::Breakfast::summer("Rye");
/] Change our mind about what bread we'd like
meal.toast = String:from("Wheat");
println!("I'd like {} toast please", meal.toast);

/] The next line won't compile if we uncomment it; we're not allowed
/] to see or modify the seasonal fruit that comes with the meal
/| meal.seasonal_fruit = String:from("blueberries");
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Verejné enumy

mod back_of_house {
pub enum Appetizer {
Soup,
Salad,

J
J

pub fn eat_at_restaurant() {
let order1 = back_of_house::Appetizer::Soup;
let order2 = back_of_house::Appetizer::Salad;

}
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Klic¢ové slovo use
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Use s absolutni cestou

mod front_of_house {
pub mod hosting {
pub fn add_to_waitlist() {}
}
}

use crate:front_of_house:hosting;

pub fn eat_at_restaurant() {
hosting::add_to_waitlist();
hosting::add_to_waitlist();
hosting::add_to_waitlist();
}
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Use s relativni cestou

mod front_of_house {
pub mod hosting {
pub fn add_to_waitlist() {}
}
}

use self::front_of_house::hosting; // < tady e rozdil

pub fn eat_at_restaurant() {
hosting::add_to_waitlist();
hosting::add_to_waitlist();
hosting::add_to_waitlist();
}
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mod front_of_house {
pub mod hosting {
pub fn add_to_waitlist() {}
}
}

use crate::front_of_house::hosting::add_to_waitlist;

pub fn eat_at_restaurant() {
add_to_waitlist();
add_to_waitlist();
add_to_waitlist();

}
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Use pro vice modulu/élenu

use std::io:fself, Write};
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Glob operitor
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Externi zavislost

Zavislosti mohou byt checknute za prekladu a prilinkovane za
béhu. V Rustu 2015 bylo nutne pouzit extern crate. Dnes to uz
potreba neni.

extern crate pcre;
extern crate std;
extern crate std as ruststd;

extern crate hello_world;

ovitarn crrato fnn e -



Pokud tvorime projekt, ktery ma vice samostatné pouzitelnych
knihoven, ale chceme se na né odkazovat bez nutnosti
publikovani, tak muzeme pouzit workspace.

—— Cargo.lock
—— Cargo.toml
—— add-one

— Cargo.toml
L— src

L— lib.rs

— adder

— Cargo.toml
L— src

L— main.rs
|_'I':rn‘n'|'
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Novai hinirka do workspacu

cargo new adder
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Novai libka do workspacu

cargo new add-one --lib
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Zavislost na libce v binarce

[dependencies]

add-one ={ path ="../add-one" }
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cargo run -p adder

Nisledné spusténi
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Pripomenuti konvenci pro
binirky

foo
— Cargo.toml

L— my_other_bin.rs
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1esty

Jednotkove testy jsou v souboru s implementaci. Integracni testy
jsou ve slozce tests.

Spoustime je pres

cargo test



Zfailuje test.

#lcfg(test)]
mod tests {
#test]
fn exploration() {
assert_eq!(2 + 2, 4);
}

#test]
fn another() {
panic!("Make this test fail");
}
}
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viastni zpravy pri failu

pub fn greeting(name: &str) -> String {
String::from("Hello!")
}

#lcfg(test)]
mod tests {
use super:*;

#test]
fn greeting_contains_name() {
let result = greeting("Carol");
assert!(
result.contains("Carol"),
"Greeting did not contain name, value was {}™",

result

);
} 56



testovdni paniky

pub struct Guess {
value: i32,

}

impl Guess {
pub fn new(value: i32) -> Guess {
if value < 1 || value > 100 {
panic!("Guess value must be between 1 and 100, got {}.", value);

}

Guess { value }

}
}

#cfg(test)]
mod tests {
use super:*;

#test]

#lshould_panic]

fn greater_than_100() {
Guess::new(200);

.
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result jako vysledek testu

#lcfg(test)]
mod tests {
#test]
fn it_works() -> Result<(), String> {
if2+2==4{
ok(())
} else {
Err(String:from("two plus two does not equal four"))

J
}
}

58



59



Dokumentaéni komentare




Vytvoreni sekei
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d
Crate my_crate ¢

[See all my_crate's items]

Crate my_crate [-]lsrc]

Functions

My Crate

Crates | - _ | |
my_crate isa collection of utilities to make performing certain calculations

more convenient.
my crate

Functions

add_one  Adds one to the number given.




Ukazka Dokumentace

[]'# Art
/!

[/' A library for modeling artistic concepts.

pub mod kinds {
/1] The primary colors according to the RYB color model.
pub enum PrimaryColor {
Red,
Yellow,
Blue,

}

/] The secondary colors according to the RYB color model.
pub enum SecondaryColor {
Orange,
Green,
Purple,
}
}

pub mod utils {
use crate::kinds::*;

//] Combines two primary colors in equal amounts to create

/1] a secondary color.

pub fn mix(c1: PrimaryColor, c2: PrimaryColor) -> SecondaryColor {
/] --snip--
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Crate art

See all art's items

Modules

Crates

art

my_crate

Crate art

Art

A library for modeling artistic concepts.

Modules

kinds
utils



Testovani dokumentace
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? v doc testech
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Poznimky k dokumentaci

Generujeme pomoci

cargo doc

Examply testujeme pomoci

cargo test --examples

Dokumentaci pres

cargo test --doc
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