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Rust 7|2 &4
Variable

fn ) 1

let x: u3Z2 = b;

X = 6; // compile error
$
fn ) 1

let mut x = b5;

x =6; // ok

TN

ORE!
let x = 9;
let x = x + 1; // shadowing
]

let x = x + 5;

orinttn! ("{x}t"); // prints 11
5
orintln! ("{xt"):; // prints 6



Rust 7|2 =4
Primitive Types

Integer Types (H+-3) Floating-Point Types (&+3&) Boolean Type (&)
Length |Unsigned| Signed Length | Type Length | Type
8-bit U8 {8 32-bit | 32 32-bit | 32
16-bit U16 16 64-bit | 64 64-bit | 64
32-bit u32 132 Character Type (2X}&)
64-bit 64 164 char
128-bit ul28 1128
arch usize 1s1ze




Rust 7|2 241

Strongly Typed

Rust?| Strongly Typed C2| Weakly Typed

fn O { int (O 4
let a = 10Bu3Z; nt a = 16;
let b: vl = a; // compile error long b = a; // type conversion
let ¢ = @ as ub4d; // type conversion return b;




Rust 7|2 &%
Compound Types

Tuple Type (5Z8)

£ () 1
let tup: (132, f64, u8) = (6B, 6.4, 1);
}

Array Type (HI2&)

fn ) 1
let a: [132; 5] = [1, 2, 3, 4, 5];
§
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Functions
Function Statement
fn QORE! fn ORE!
orintln!("Hello, world!"); let x = 4
let x = (5); let y = 1;
orintln!("x = {x}"); Y
$ 5
orintln!("x = {x}");
fn (x: u32) —= u32 4 }
orintln!("x = {x3}");
X + 1



Rust 7|2 &4
Rust 2124l 010§

if/else

fn ()
et X
1
} else if false {
7

} else {

3
5
orintln!("x = {x}");

I~

if true {

- Control Flow

for

TN

§
Tn

for
5

let

for
5

ORE!
1 1n 6..10 §

orintln! ("1 = {i}");

() 1
s = [1, 2, 3];
1 1n a {§
orinttn! ("{i1}");



Rust 7|2 &%
Control Flow - while & loop

while

Tn

() 1
let mut 1 = 3;

while 1 > 6 {
orintln! ("{i1}");
1 -= 1;

loop

TN

() 1

Llet mut count = O;
"counting_up: loop {

Llet mut remailning = 10;
loop {
i1f remaining = 9 {
break;
$
1f count = 2 {
break 'counting_up;
$
remaining -= 1;
5

count += 1;

$
orintln! ("End count =

{count}'");

n

let a =

5

O %
loop ¢

break 1;



Ownership

Ownership?| 7| &2 7l|4

3 = String:: ("hello")
// created here

t // dropped here
= {
a = String:: ("hello")

a8 // & passes ownership to b
o // now b owns '"hello"

2k 24 3t ol 3t ARXHowner)2h
A O
—LTT

1 #47} scopeE HIO{LIH drop
(dealloc)

W= BAFTH BAE Hyr O S
A O
CTT

primitive Bt 2 SA}



Ownership

Ownership?| s 71

let 8 = String:: ("hello");
// created here

t // dropped here

let b = {
let a = String:: ("hello");

a8 // @ passes ownership to b
}: // now b owns "hello"




Ownership

Ownership?| s 71

{ -
let 8 = String:: ("hello");

// created here

t // dropped here

let b = {
let 8 = String:: ("hello"); -
a8 // @ passes ownership to b . /

}: // now b owns "hello"



Ownership
C12 =232 210{2te] X}O|H - C & C++

Cc2| Hi4 el C++2| ¥4 CHY
. DE HAL X|CH width?} 8 byte o« HE B\ HYUZ 7IEN2E copy
o D= HL0| 22 OYUE I copy » H|EEXQ <7 EXjot0 CrE &
H=0| =xH
H = —
e = HT1 Ruste| primitive type
M= A= * std::move

e |-value reference

e r-value reference



Ownership
CIE 22U o} x[0|H - Python % 7|El GC 210

Python2| 214 CH{ Q]

* COpY.copy
e copy.deepcopy



Ownership
MF| H=2loMe] ZHE a1

tion to see live content. Still no live content? Install the app or get help at PollEv.com/app



Ownership

Ownership 0| A

n () %
let s1 = String:: ("hello");
let s2 = s1; // sl dropped here
let s3 = s2. OF // deep copy

("{sl}, world!"): // compile error
("{s2}, world!"): // ok

$
fn O %
let s1 = b;
let s2 = s1; // sl copied here (primitive type)

("{slt"); // ok



Ownership

Ownership 0| A
fn ORE!
let sl = String:: ("hello");
(s1): // sl 1s now moved
let s2 = String:: ("hello");
let s3 = (s2);
<||{83}||> ;
$
fn (s: String) 1%
(II{S}II> ;
$
fn (s: String) — String {
("ist");
S



Reference

Reference 7}4

N () 1
let s1 = String:: ("hello"); e ALAO| 7 EOIOC 2= 5t B0 SF 10| A
let len = (&s1); oF M30| 7H=
(Il{len}ll); — HL_ -
let mut s = String:: o ("hello"): « O|Z2 {5l reference 7| =M
change(&nut s):
} e 212 21718k 5t= immutable reference
£n (s: &String) — usize { ot 212 +=d 7ts3t mutable reference
} s. () NN
fn (some_string: &mut String) {1
some_string. (", world");



Reference

Reference 7}4

fn O §  immutable reference= A|st 10| H{F7|
let mut a = String:: ("hello"); s
let b = &nut a;
let ¢ = a. (); // compile error o 0|22 Zt0| BHHAE|X| &tomq OftH Az = 0f| M
0. (,,gc}{,,V)V?“d ) OtR2| Q 015 memory-safety 2&
$ -
« mutable reference= Z|CH 1743 H2{ 7|
i
Fo 00 ( | S
let mut a = String:: "hello"); o . _ - —
Lot b = &nt g . D22| 2 WZAIF|= 242 ZoH B 2o ARt
b. (", world"); // b is dropped 7S5l OF memory-safety HE
let ¢ = 3. (): // ok
(") « immutable/mutable & SILIZE HeE{F7| 7ts




Rust 7|2 =84
Structs

struct A9

struct User 1
active: bool,
username: String,
emall: String,
sign_in_count: ub4,

;

struct Email(String);

struct

Tn

OIAEIA(instance)

() 1

let userl = User {

ematl: String::
username: String::
active: true,
sign_in_count: 1,

("someone@example.com'"),
("someusernamel23"),



Rust 7|2 =84
Structs

struct 0| X

fn () 1

Llet emaill
let userl
ematll,
username: String:: ("someusernamel23"),
active: true,
sign_in_count: 1,

String:: ("someone@example.com");
User {

};

let user?2 = User {
ematll: String:: (""'someone@example.com'"),
..userl

5



Rust 7|2 =t
Derive in Struct

Debug
struct Rectangle 1%
width: u3?2Z,
hetight: u3?Z,

;

fn () 1
let rectl = Rectangle {

width: 30,
heilight: 50,
5

("rectl 1s {:7}", rectl):

. RAHSOR TEE MMsFEs T1T2

« Debug, Clone & 02{ 7X| &XH



Rust 7|2 &4
Methods

impl Rectangle {
fn (width: u32, height: u32) — Rectangle 1%
Rectangle { width, height }
$

fn change_width(&mut self, width: u32) %
self.width = width;

5

fn (&self) — u32 {
self.width * self.helght

5



Rust 7|2 &t1
Methods

impl Rectangle {
fn (&self) — u32 {
self.width * self.helght

5
$
fn O 1
let rectl = Rectangle {
width: 30,
heilght: 50,
5
orintln!(
"The area of the rectangle is {} square pixels.",
rectl. ()
)



Rust 7|2 =41

Enums

enum Error {
Simple,
Description(String),
Detailed {
location: usilze,
description: String,

5,

c1HO enumdM EX N El 7|

03 & = 5tLt9| gt Bt 71&

2k 72 A 718 o =z Z=ET} Q)

| &
=

A
ol
N =

Al
L



Rust 7|2 241

Enums
enum Of| x|
fn () 1
Llet errl = Error::Stmple;
let err2 = Error::Description("division by zero". ());
let err3 = Error::Detalled 3§
location: 123,
description: "division by zero". (),
5



Rust 7|2 =84
Control Flow - match

enum Coin {

Penny,
Nickel,
Dime,
Quarter,
5
fn (coin: Coin) — u8 ¢

match coin 1
Coin::Penny = 1,
Coln::Nickel = b,
Cotn::Dime = 10,
Coin::0uvarter = 25,

match= gt 10| Bt= X|E AAr
[} if-else chainEC = zo = 4t

IIE

D= 820 tislf H2|E st= TE &
off OF &t


https://doc.rust-lang.org/book/ch18-03-pattern-syntax.html

Rust 7|2 2t
Control Flow - if let

fn () 1
let config_max = Some(3u8);

match config_max 1%
Some(max) = println! ("The maximum is configured to be {}'", max),

- = 0,

fn () 4
let config_max = Some(3u8);

i1f let Some(max) = config_max {
orintln! ("The maximum is configured to be {}'", max);
5



Rust 7|2 241
Trait

oub trait Summary {
fn (&self) — String;
5

oub struct NewsArticle {
oub headline: String,
oub location: String,
oub author: String,
oub content: String,

;

impl Summary for NewsArticle 1%
fn (&self) — String 1%
format! ("{}, by {} ({})", self.headline,
self.author, self.location)

oub struct Tweet {

OU
OU
OU
OU

}

0

0
0
0

username: String,
content: String,
reply: bool,
retweet: bool,

impl Summary for Tweet 1

TN

(&self) — String {
format!("{}: {}", self.username,
self.content)



Rust 7|2 2t
Generics

enum Option<T> {

Tn

TN
$

Some(T),
None,

<T>(t: T) {}

<T: Display>(to: T) {
("Hello, {to}'");
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Rust 7|2 &

Lifetimes

TN

H
=

<'g>(x: &'a str, y:

()

i x.en() >y,
X
} else §
Y
s
() {
¢
let r;
{
let x = b;
r = &X;
$
(”P
s

{

vy

&'a str) = &'a str {

// +— '3
//

/] —-+— 'b
/]|

/] —+

// +
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Closure
fn () 1 o
fn add_one_vl  (x: u32) = u32 { x + 1 }
let add_one_v2 = |x: u32| = u32 { x + 1 };
let add_one_v3 = |x| i x + 15 °
let add_one_v4 = |x| x + 1
} o
fn ORE!
let mut list = [1, 2, 31;
("Before defining closure: {:?7}", 1list);
let mut borrows_mutably = || 1list. (7);

borrows_mutably()

("After calling closure: {:7}", 1list);

ol sk4~ (lambda function)
HHZ S| 2et8= capture &

closure 20| E0{7t= A= borrow
= AZh
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Smart Pointer
Cr¥st of| 22| Z4E{|0]L

<single>

<unique>

Allocate

Threads

» Ownership

<multiple>

» Ownership

<stack>

>

<heap>

<immutable>

<mut> (1)

<not need>

Interior-mutability

<& reference> 7*
» Type » RefCell

Mutable

<immutable>

<unique>

» R/W

<& reference> Re<F
» RC

AtomicT "4/
<reader/writer> el

» Mutex<T>

RwLock<T>

<immutable>

B R/W

» Arc<T>

Arc<AtomicT> (72
<reader/writer>

» Arc<Mutex<T>>

Arc<RwLock<T>>



Smart Pointer

Smart Pointer - Box

Box 181

oub struct Box<

. 7S1zed,

A: Allocator = Global,
>(Unique<T>, A):

Unique 18

oub struct Unique<T: 7?Sized> {
poltnter: NonNull<Tl>,
_marker: PhantomData<Il>,

5
NonNull 14

oub struct NonNull<T: ?Sized> {
polnter: *const T,
§

F oA EXliot= ZEQIE
Box7t drop=|™ deallocate
JSF 280 Box 2l xt0[?

e stack/heap

e sizeZl 17 (EQIE 37))



Smart Pointer

Smart Pointer - Box

Box Ol|A|

fn ORE!
let mut a = Box:: (1);
*x3 = 10;
let b = a. ();
let pa = Box:: (3);
let pb = Box:: (b);

("a = {pa:p}, b = {pb:ipt");

Al =5

d

Bx600880838ecB48, b

Bx60088038ecBbo



Smart Pointer

Smart Pointer - Rc

Rc &

oub struct Re<T: 7?Sized> {
ptr: NonNull<RcBox<I>>,
phantom: PhantomData<RcBox<I[>>,

$
RcBox 54

struct RcBox<T: 7?Sized> {
strong: Cell<usize>,
weak: Cell<usize>,
value: T,

Rce= Reference Counting?2| 2FXt

Strong Count2t Weak CountE Ed4
Strong Count”} 00| E[™ deallocate

RcE clonest™ Strong CountZt 1 7t

Weak Pointers £5

Cyclic Reference}
2

o

o | -
A2 7ts

ol
N =

[ WeakS A}



Smart Pointer

Smart Pointer - Rc

Rc 0f|A|

fn () 1
let a = Rec:: (1);
let b = 3. () ;
let ¢ = Rc::downgrade(&a):;
let pa = Rc:: (&3) ;
let pb = Rc:: (&3) ;
let pc = c. () ;

("a = ipa:ip}, b =

ipbipt, C

OlA]l &2

3 = 9x608080802c

b = 9x6080808082¢c

c = 9x680808082c
ipcipt");

0C
0C

0C

—

00,

ol%



Smart Pointer
Smart Pointer - RefCell

RefCell 781

oub struct RefCell<T: ?Sized> {
borrow: Cell<BorrowFlag>,
value: Unsafelell<l>,

$
BorrowFlag 118

type BorrowkFlag = 1size;
const UNUSED: BorrowkFlag = U;

fn (x: BorrowFlag) — bool {
X < UNUSED
$

fn (x: BorrowFlag) — bool {
X > UNUSED
$

« RefCell2 Borrow CheckE ZEFI0|

13t

» Mutable borrowE Z|CH 1H,
Immutable borrowS FH|SIC 2 7=



Smart Pointer

Smart Pointer - Rc

RefCell 0| A|

fn ORE!
let @ = RefCell:: (19);
let mut b = 3. OF
let ¢ = 3. (): // error

*b = 10;
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std::prelude::rust_2021::+

sto
) 1
8 —
]
c:std:i:1o::
8([”8 — 11
&[ i :core
))
$

(::core::fmt::Arguments::

I Il:l
cofmt::ArgumentVl ::

(&a) ]

@)
Q)
-5
(@)
@)
(q),
X
X
Q)
D)
O
i
OHm
Ol
——
1
——

H=X

o

(



Macro

macro rules!

fn ORE!
add 1
($ expr, $

$ + $
£5

(s

expr) = 1%

(1, 2));






File 1/0

uSe
usSe

USE
USE

std::fs::File;
std::10::prelude::*

() = std:: 1o
Llet mut file = File::
file. (b"Hello, world!")?;
Ok (())

::Result<()> {

std::fs::File;
std::10::prelude::*

() = std::10::Result<()> {

let mut file = File:: ("foo.txt")?;
let mut contents = String:: OF
file. (&mut contents)?;:

(contents, "Hello, world!"):
Ok (())

("foo.txt")?;

=

T
Ol
=

=1y \ Concurrency LtEO|A asyncE

=<2
E

1ot

L H}H
L. O H

=



