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Rust X|EA|E

1., AZE) & HOIR2E EHY

W let x = 5; (BH), let mut v = 10; (7F4H).

MEY: et x = x + 1; M2 HLE AAsto
ol WS 7.

AF4>: const MAX_POINTS: u32 = 100_000; E}
A HA Ha

Azbe} bl

A4 i8..1128, u8..u128, isize, usize.

BEA4H: £32, f64.

£ 9: bool (true, false).

£} char (44101 E §UF ).

Hot& EF:

» B2Z: let tup: (432, 64, u8) =
6.4, 1);,tup.0o 2 H.

» Hid: let a: [i32; 5] = [1, 2, 3, 4, 51;
a7 A7), A8 g

2.Ho=E

v

v

v

v

(500,

- if-else: if else if else { ... }.
ife EHAolBR let x = if ¢ { 5 } else
{6} 7Fs.

. 2RI,

» loop { ... }: B3 ZZ break®Z FHeHe /b5
let result = loop { break 10; };.

» while condition { ... }

» for element in collection { }: for
x in 0..20 { ... }

3. A4, =%, £8l0|A
o A A
1. BE 32 A8AHowner) W45 71,
2. S ®iof & gk o] A{AT QLS
3. AQA AT T E HojUH ZHe dropd.
+ o5 (Move): 28{ol[qt Q1= Hlo]El(e.g., 132)= &
AL, @ HlolEl(e.g., String)E &8¢ °]%.
+ 22 (Clone): let s2 = sl.clone(); & dlolg
9] 712 EAL.
« Fx2} o] (References & Borrowing):
» &T: 2R 2. of 7l 24 7hs.
> &mut T: 7P FE oA spumt 24 75
» B Fxo M Hxe 32T 4 8le.
» let rl = &s; let r2 = &s; (O)
» let rl = &mut s; let r2 = &mut s; (X)
- &efolA (Slices): Aol dRE 474 glo] &
Z. &str, &[132].

4, 2 Z=H| (Structs)

+ A9]: struct User { username: String,
email: String, active: bool }
« QIAEIASG): let wuserl = User { email:

String::from("..."), ... };

« BZ 31xA: struct Color(i32, i32, i32);

« 84 gol3 LA struct AlwaysEqual;

« HAE: impl User { fn new(...) — User
{ ... } fn describe(&self) { ... } }
» &self: WOz Wa smut self: 7PHoZ

2, self: 294 7H42.

+ A3 34 (Associated Functions): impl 52 U
ol AA| Tt selfE WA] =<4~ String:: fromA|
2 o0R” o=,

5. 248 (Enums) 3 D{E Of %

« Ao: enum Message { Quit, Move
{ x: 132, vy: 132 }, Write(String),
ChangeColor(i32, i32, i32), }

 Option: enum Option<T> { Some(T), None, }
2ol YA 88 B,

- match: & 395 A gsjof o}= FH3t Ao 55
A4kt
match option_value {

Some(i) if i > 5 = println!
("Greater than 5"), // Oz 7IE

Some(i) = println!("Got an int:
{3, 1),

None = println!("It's None"),

¥
- if let: sho] siEdRt midE wf AR, if let
Some(value) = option_value { ... }

+ while let: 7} o glof] 2h= 5k Al A3y,

6. I§7|X], 30|E, B &
« 30| E (Crate): ko] B3 (Lib.rs) == 23] ot
(main.rs).

Cargo.toml& &g,
25 (Module): mod 7| E2 Z =5 158} super
2RO OEF
. A2 (Path):
» use std::collections::HashMap;: At} 7
=,
» use self::kinds::PrimaryColor;:Ad] %
=,

m§712] (Package): stLt ol/de] Awo|EE xE

» use std::io::{self, Write};: ¥ A=.
» use std::collections::*;: Glob @Az}

7. 52 ZuM

HlE] (Vector): Vec<T>. let v: Vec<i32> =
Vec::new(); let v = vec![1, 2, 3];
A (String): String. UTF-8 9129, 3 g,
SA%9  (HashMap): HashMap<K, V>. use
std::collections::HashMap;

8. 021 X 2]
panic!: B3 BV} o8] T2 S A 5.
Result<T, E>: &7 7}53F o8], enum
Result<T, E> { 0k(T), Err(E), }
? ARz} ResultE HHEISH= &4 WollA] ofj=] o}
S oesh Errd A9 SA] HHE
fn read_username_from_file() —
Result<String, io::Error> {
let mut f =
File::open("hello.txt")?;
let mut s = String::new();
f.read_to_string(&mut s)?;

.

0k(s)
}
9. H|u|2], E&{|l, 2}0|ZE}
« 193 (Generics): fn largest<T: PartialOrd

+ Copy>(list: &[T]) - T { ... }
£#19] (Traits): 54 e}do] 744 4 = 3% 54
D ENCEE DECR)
pub trait Summary {
fn summarize(&self) — String;

}

impl Summary for NewsArticle { ... }
gho]ZetY] (Lifetimes): FZ27F Fast A7ZE o
Alste] =7 ZJAEE A fn longest<'a>(x:
&'a str, y: &'a str) - &'astr { ... }

10. A0LE ZOIE]

+ Box<T>: 3lofl 3t& &4

+ Re<T>: 0 28H & 7FsdH she Z& 7Hed &
OhE 2RIE. (T A2E)

« Arc<T>: Re<T>2] A& (A E ob) HA,

« RefCell<T>/Mutex<T>: WX 74 (interior
mutability) &S A5 Hepol] &g 732S 4
A}

11. 12 Rust 7§14

Hu2izt E&f|Ql HI2E A3}
// Ed"|a HRE
fn process<T: Clone + Debug>(item:
T{
println!("{:2}", item);
item.clone()

1D

I

// where & AtE
fn complex_function<T, U>(t: T, u:
String
where
T: Display + Clone,
U: Debug + PartialEqg,

U) -

{
format! ("{} {:2}", t, u)
}

// Eol A

trait Drawable {
fn draw(&self);

+

struct Circle { radius: fé4 }
struct Rectangle { width: fé4, height:
f64 }

impl Drawable for Circle {
fn draw(&self) {
println!("Drawing circle with
radius {}", self.radius);
+
+

impl Drawable for Rectangle {
fn draw(&self) {
println!("Drawing rectangle {}
x{}", self.width, self.height);
+
+

/1 EZ9l

1S

A AME
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fn draw_shapes(shapes: &[Box<dyn
Drawable>]) {
for shape in shapes {
shape.draw();
+
+

2}O| ZELY 2is}
// BAIA 2to|ZERY
struct ImportantExcerpt<'a> {

part: &'a str,
}

impl<'a> ImportantExcerpt<'a> {
fn level(&self) — 132 {
3
¥

fn announce_and_return_part(&self,
announcement: &str) — &str {
println! ("Attention please: {}",
announcement);
self.part
}
}

// 2to|ZEtY Hz|M H2
fn first_word(s: &str) — &str {
let bytes = s.as_bytes();
for (i, &item) in
bytes.iter().enumerate() {
if item = b' ' {
return &s[0..i];
+
b
&sl[..1]
b

// 1z} 2tO|ZEtY HIRE
fn longest_with_an_announcement<'a, T>(
x: &'a str,
y: &'a str,
ann: T,
) - &'a str
where
T: std::fmt::Display,

println! ("Announcement! {}", ann);
if x.len() > y.len() {

X
} else {
Yy
}
}
32 A|AH

// A 3=
macro_rules! vec {

C $C $xzexpr ), x ) = {

{
let mut temp_vec =
Vec::new();
$(
temp_vec.push($x);
)*
temp_vec
+

}
}

// ANg: let v = vec![1, 2, 31;

// EEAA 0f32 (derive 13 Z Of|H|)
use proc_macro:: TokenStream;

use quote::quote;

use syn::{parse_macro_input,
DerivelInput};

#[proc_macro_derive(HelloMacro)]
pub fn hello_macro_derive(input:
TokenStream) — TokenStream {

let ast = parse_macro_input!(input
as DeriveInput);

let name = &ast.ident;

let gen = quote! {
impl HelloMacro for #name {
fn hello_macro() {
println!("Hello, Macro!
My name is {}!", stringify!(#name));
+
+
}
gen.into()

}

H|S7| Z232Y (async/await)
use tokio::time::{sleep, Duration};

// H87| &5

async fn fetch_data() — String {
sleep(Duration::from_secs(1)).await;
"Data fetched".to_string()

b

async fn process_data(data: String) —

String {
sleep(Duration::from_secs(1)).await;
format! ("Processed: {}", data)

¥

// H87| &

async fn fetch_and_process() — String {
let data = fetch_data().await;
process_data(data) .await

o

=

o

}

// BE A
async fn parallel_execution() —
(String, String) {
let (resultl, result2) =
tokio::join! (
fetch_data(),
fetch_data()
);
(resultl, result2)
+

/] Hl87| AEH™
use futures::stream::{self, StreamExt};

async fn process_stream() {
let mut stream = stream::iter(1..=5)
.map(|i] async move { i * 2 })
.buffer_unordered(3);

while let Some(result) =
stream.next().await {
printin!("Result: {}", result);
b
+

ofl2] xj2| 1= I
use std::error::Error;
use std::fmt;

/I #H2E oz Bt

#[derive(Debug)]

enum MyError {
Io(std::io::Error),
Parse(std::num::ParseIntError),
Custom(String),

+

impl fmt::Display for MyError {
fn fmt(&self, f: &mut
fmt::Formatter) — fmt::Result {
match self {
MyError::Io(err) = write!
(f, "I0 error: {}", err),
MyError::Parse(err) =
write!(f, "Parse error: {}", err),
MyError::Custom(msg) =
write!(f, "Custom error: {}", msg),
}
+
+

impl Error for MyError {}

impl From<std::io::Error> for MyError {
fn from(err: std::io::Error) —
MyError {
MyError::Io(err)

}

impl From<std::num::ParseIntError> for
MyError {
fn from(err:
std::num::ParseIntError) — MyError {
MyError::Parse(err)
b
+

/1 o2 Hold
fn read_and_parse_file(filename: &str) -
> Result<i32, MyError> {

let contents =
std::fs::read_to_string(filename)?;

let number =
contents.trim().parse::<i32>()?;

Ok (number)
+

// anyhow 3 Z|0|E AtE
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use anyhow::{Context, Result};

fn read_config() — Result<String> {
let config =
std:: fs::read_to_string("config.toml")
.context("Failed to read config
file")?;
Ok(config)

—

g4 m2 Ol o
// 2E2HMet 1zt &4
fn apply_twice<F>(f: F, x:
where
F: Fn(i32) — i32,

i32) — 132

{
FOF(x))
I

/Il g+ 2%
fn compose<F, 6>(f: F, g: 6) — impl
Fn(i32) — 1i32
where
F: Fn(i32) — i32,
G: Fn(i32) — i32,
{
move |x| f(g(x))
}

// OlE{2O|E{ H|Oo|'d
fn process_numbers(numbers: Vec<i32>) —
Vec<i32> {
numbers
.into_iter()
filter(l&x| x > 0)
.map(lx| x * 2)
.collect()
+

!l #HE
fn add(x: i32) — impl Fn(i32) — i32 {
move |yl x + y

I

// At&: let add_five = add(5); let
result = add_five(3);

HZ2| et dat 85

Zero-Cost Abstractions
// ZAOY EtAo| 2AsEE 45
trait Drawable {
fn draw(&self);
b

struct Circle { radius: fé64 }
struct Rectangle { width: fé64, height:
fé4 }

impl Drawable for Circle {
fn draw(&self) {
printin!("Circle: {}",
self.radius);
b
}

impl Drawable for Rectangle {
fn draw(&self) {
println!("Rectangle: {}x{}",
self.width, self.height);
}
+

// B=ROE: ZF EFY0| s Hzo| &4 My
fn draw_all<T: Drawable>(items: &[T]) {
for item in items {
item.draw();

}

o2e2| E oe
use std::collections::VecDeque;

struct MemoryPool<T> {
pool: VecDeque<T>,
factory: fn() — T,
}

impl<T> MemoryPool<T> {
fn new(factory: fn() — T) — Self {

Self {
pool: VecDeque::new(),
factory,

+

fn get(&mut self) — T {

"bob@example.com".to_string() },

1;

self.pool.pop_front().unwrap_or_else(self.facto®i)(warp::reply::json(&users))

I

fn return_item(&mut self, item: T) {
self.pool.push_back(item);
+

2 (Warp € T ${3)

use warp::Filter;

use std::collections::HashMap;

use serde::{Deserialize, Serialize};

#[derive(Serialize, Deserialize)]
struct User {

id: u32,

name: String,

email: String,

// 2R E &9
fn user_routes() — impl Filter<Extract
= impl warp::Reply, Error =
warp ::Rejection> + Clone {
let users = warp::path("users");

let get_users = users
.and(warp::get())
.and_then(get_users_handler);

let create_user = users
.and(warp::post())
.and(warp::body::json())
.and_then(create_user_handler);

get_users.or(create_user)

}

async fn get_users_handler() —
Result<impl warp::Reply,
warp ::Rejection> {

let users = vec![

User { id: 1, name:
"Alice".to_string(), email:
"alice@example.com".to_string() },

User { id: 2, name:
"Bob".to_string(), email:

I3

async fn create_user_handler(user: User)
— Result<impl warp::Reply,
warp::Rejection> {
/] M8 MY 23
Ok(warp::reply::json(&user))
b

#[tokio::main]
async fn main() {
let routes = user_routes();
warp ::serve(routes)
.run(([127, 6, 6, 11, 3030))
.await;

}

AJAE =2 TaH9

use std::fs::File;

use std::io::{self, Read, Write};

use std::os::unix::io::{AsRawFd, RawFd};

// oY ClA3I™E 2y =2
fn duplicate_fd(fd: RawFd) —
io::Result<RawFd> {

unsafe {
let new_fd = libc::dup(fd);
if new_fd = -1 {

Err(io::Error::last_os_error())
} else {
Ok (new_fd)
+

}

// H=2| ofd
use memmap2::{Mmap, MmapOptions};

fn memory_map_file(filename: &str) —
io::Result<Mmap> {
let file = File::open(filename)?;
unsafe
{ MmapOptions::new().map(&file) }
+
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/A3 AHe
use signal_hook::{iterator::Signals,
SIGINT, SIGTERM};

fn setup_signal_handlers() —
io::Result<()> {

let mut signals =
Signals::new(&[SIGINT, SIGTERM])?;

std::thread::spawn(move || {
for sig in signals.forever() {
match sig {

SIGINT = println!
("Received SIGINT"),
SIGTERM = println!
("Received SIGTERM"),
_ = unreachable! (),
}
+
B

0k((O)
I

Ef| A& 3t Wix|opd
#[cfg(test)]
mod tests {

use super::x;

#[test]

fn test_calculator() {
assert_eq!(add(2, 3), 5);
assert_eq! (multiply(4, 5), 20);

+

#[test]
#[should_panic(expected = "division
by zero")]
fn test_division_by_zero() {
divide(10, 0);
b

#[test]
fn test_with_result() — Result<(),
String> {
if add(2, 2) = 4 {
0k(0)
} else {
Err(String::from("2 + 2

should equal 4"))
}
b
}

// $iz| 0
use criterion::{criterion_group,
criterion_main, Criterion};

fn benchmark_fibonacci(c: &mut

Criterion) {
c.bench_function("fibonacci 20", |b|

b.iter(|| fibonacci(20)));

}

criterion_group! (benches,
benchmark_fibonacci);
criterion_main! (benches);

o 7| x| 2|2} Cargo
# Cargo.toml OfA

[package]
name = "my_project"
version = "0.1.0"

edition = "2021"

authors = ["Your Name
<your.email@example.com>"]
description = "A sample Rust project"
license = "MIT"

[dependencies]

tokio = { version = "1.0", features
["full"] }

serde = { version = "1.0", features =
["derive"] }

warp = "0.3"

anyhow = "1.0"

[dev-dependencies]
criterion = "0.4"

[profile.release]
opt-level = 3

1to = true
codegen-units = 1
panic = "abort"

AZA Aot

# Rust 3 2A ZOIY MA

rustup target add x86_64-unknown-1linux-
gnu

rustup target add aarché4-unknown-1linux-
gnu

# A2A O A3

sudo apt-get install gcc-x86-64-1inux-
gnu

sudo apt-get install gcc-aarché4-linux-
gnu

# 324 AnY 4Y
cargo build --target x86_64-unknown-
linux-gnu --release
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