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o MEMBEK, 25F%S, AARIBNTASHRBER,
o IR OTIRRRISLIIA Y, A EythE AR,
o BFMIEMEHEEEREXFNXLINEE,
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Rust 89k R %

1 (packages): Cargo B9—INTh&E, TTRULAFPME. Wik, 2=,

# (crates): WM FETE, FHERMMA—IRR, 48 ~E—PESETRITIHE,
o R (modules): 5 use B&, EHIBENARNLSH. (EREFAFEMNR,

o B&f% (paths): ®#&ZMBHA, XBHNINE TRUEEMEK. R, BEHRE,

my_package/ # 8
+-— Cargo.toml # B0 TR
+-- src/

++
I

st
heiiy
i)

| +-— main.rs prin
| +-- lib.rs # EFE
+-- examples/

+-— example.rs # = —BtHI5E
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RIR

o Rust $rrETE NEAEEEE THRRHN,
o WRTZ pub, AAREEER—RIRFIIE],
o WRE pub, MATUEHMERP A,
o TTRER RN EXZ MER.

mod english {

pub mod greetings { /* ... %/}
pub mod farewells { /* ... */}
}
mod chinese {
pub mod greetings { /* ... */}
pub mod farewells { /* ... */}
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SR B HEIR

mod english {
pub mod greetings { /* ... */}

o TTDUEARLR AT S IR0 XA
@ lib.rs:

mod english;
@ english.rs:

pub mod greetings { /* ... #/ }

%z Rust 4
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SR B R HRER

mod english {
pub mod greetings { /* ... */ %}
}

o WA B RKBLER.
@ lib.rs:
mod english;
@ english/
e mod.rs

pub mod greetings;

o greetings.rs

VA B V4




nEEE
0O00000e000000000

ZF=ELE . XS

o LHF[ERIRMA AN, BIAME T =EHEN T L RHER.

mod one {
mod two { pub fn foo() {} }
fn bar() {
wo::foo()
}
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BFEEWLE . X

o UMEMAS @ BIEFRIEELNHNEFE.

mod one {
mod two { pub fn foo() {} }
fn bar() {
::one: :two::foo()
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®id use fEHELR

o use MIHN Ei&thth 598 F =B MNAE & o
o BIABERT, use S EHRENE FEHBI,

use english::greetings;
o T DUFEM self = super RIEEANFHAERRNET.

// english/mod.rs
use self::greetings;
use super::chinese;
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EHRSH

o TEMA pub use kEHSLEMBERPHINE .
// default_language.rs

#[cfg(english)]
pub use english: :x*;

#[cfg(chinese)]
pub use chinese: :*;
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fZ 8 CMFE

o X F—1EH (library crate) ki, “TEESR (root module) S H I B 2iFExtsh
RENAS,
o thEtER#& lib.rs $F pub fREHIE,

pub mod english;
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A ECEMiE

o M7t Cargo A ECSHEE:

[dependencies]
myfoo = { git = "https://github.com/me/foo-rs" }
mybar = { path = "../rust-bar" }

o Ti&.

[dependencies.myfoo]
git = "https://github.com/me/foo-rs"

o ARIEMITUEAT

use myfoo::english;
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Cargo: £ Z N ITHITXH

—NEEIMUENEEEM (lib crate) FZikF ( aTHfT3XH ) 58 (bin crate),
—&kit, ERESEESEmME, m#HETR,
( UTFBEENFEmENEX)
Cargo A F—1MEERNHEI src/lib.rs # src/main.rs,
o Cargo &M% src/bin/*.rs, tEATRIT M,

o ~BIRISHTE examples/*.rs,

o R7f cargo test WNEME, RIERFIREITNBLRE,

o oMM cargo run --example foo RIE1T,
o SN (FFLITTNIR ) MTE tests/*.rs, FAKMIKXIEHE,
o MR (benchmarks) H7E benches/*.rs, AWK IERE,
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Cargo: 44

o FEMEFME (features) o DAFEM 2R B ML B 14 B9 FF 5%,

e cargo build --features using-html9

# [package]

[features]

# Enable default dependencies: require web-vortal *featurex
default = ["web-vortal"]

# Extra feature; now we can use #[cfg(feature = "web-vortal”)]

web-vortal = []

# Also require h9rbs-js *cratex* with tts commodorebs feature.
using-html9 = ["h9rbs-js/commodore64"]

[dependencies]

# Optional dependency can be enabled by either:

# (a) feature dependencies or (b) extern crate h9rbs_js.
h9rbs-js = { optional = "true" }
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Cargo. HEHIA

o WRIBEEIY Cargo FHREMINENIRTE R, TUBIMEMA (build scripts) 3k
o
o MEMAHLZR Rust BEHEM,

[package]
build = "build.rs"

@ ZJ5, cargo build R%&%HiFIHIE4T build.rs,

%z Rust 4



A EE
0000000000000 00e

Cargo: EZ I

cargo clippy AFiEfT Clippy #S2MTIR,
cargo fmt AFHEILKE,

cargo doc AT,

cargo install M Crates.io %% I,
LECENRHEAHE Crates.io Lo

B T 1E=2j8) (workspaces), AAEZNEHEFT %,
®1d cargo-<command> k¥ EINEE,

Cargo Rt TREZHMHITIAE, ¥ The Cargo Book,



https://doc.rust-lang.org/cargo/
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o B (attributes) & Rust KL% 4R 1FEE %1% 5 R H9HH,
o #[test] BMATHEEFRIANILAH,
o #[test] tRET—NRIBER, #! [test] FRIAMENNRIDE,

#[test]

fn midterm1() {
/7.

}

fn midterm2() {
#! [test]
/) ...




#[derive (Debug)] BENKBHEE,
#[inline(always)] RRRFRHOAFKMLIAITA,
#[allow(missing_docs)] RERIFHFNFLEL,
#! [crate_type = "lib"] 12HtFHTEIR,
#! [feature (box_syntax)] EATRERAKIEE,
#[cfg(target_os = "linux")] EX&HRIE,

°o XERL, NEEFM.

Jll_l_,
o #![no_std] ERAIRERE,
]
o
o
o
o
o



https://doc.rust-lang.org/stable/reference/attributes.html

BIER

o BRIEFHNMERIMFLT .
o BHBIER. ! - * & &mut
KAV, as
FoEEK x /U
k. + -
RIFEK. << >>
5. &
BRNS®.
A |
EEERZE, == 1= < > <=>=
BHES. &&
B ||
o MESTER. = ..
o sEHRFAM () FT4rRS! [,
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BIEFFEH

o Rust EARFERERIRIER, EXIE std::ops To
o Neg, Not, Deref, DerefMut

Mul, Div, Mod

Add, Sub

Shl, Shr

BitAnd

BitXor

BitOr

Eq, PartialEq, Ord, PartialOrd

And

Or

o Ik9MEFH . Fn, FnMut, FnOnce, Index, IndexMut




o as BIERFTREER,
@ {Ff From #0 Into SLINH ENX KA
o trait From<T> { fn from(T) -> Self; I}, AAKEIAAN Y::from(x),
o trait Into<T> { fn into(self) -> T; }, AAKERNS x.into ),
o WMESLIT From, N Into £8z1LW, B LETLIIM From,
o thEiEik, From<T> for U Z&%& Into<U> for T,
o k4N, ¥ TryFrom #0 TryInto, AT IaEkMaitif,

struct A(Vec<i32>);
impl From<Vec<i32>> for A {
fn from(v: Vec<i32>) -> Self {
A(v)




o Rust SHtRRFFHaG LT
o CamelCase. KA 4FHI
o snake_case: fA. R, R FHE. TE
o SCREAMING SNAKE CASE: BEf#HATE
o T(BNKREFH) XESH
° 'a (M + BH/NBET ) L£HBEIESE

o Mt BREUFOAE IR R EL B dp B ANSE

e new, new_with_stuff. M
o from_foo: ik kiL

o as_foo. RFHIEEFEMFE

o to_foo: SFFtHIETEFEEEMR

e into_foo: SHAEMHH
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&T #0 &mut T

o BEAM., &AM A

o TN, MEKREARENTM,
o AFETEMEGE, HEREM,

o MRTNKNE, REFEMSIA,




000000000000000

Box<T>

Box<T> BT 4 # LB =B EHETE,

Box<T> #i1F T LB R, EAIEHEH—8 (XM C++ # std: :unique_ptr ),
TeEQIESIZ (T RUER o

%Y Box<T> @BII(EAEN, WHRBENBEM,

FAAERAN Box<T> H—HEKBELRE, TEXFIEHNSNE,

BT Box: :new() EfE,

let boxed_five = Box::new(5);
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Box<T> W5 &

o BEABENEREENIE,
o EIANENTTHME,
o EANBEIMBXEHER,
o giﬂ%ﬁgﬁo
° M.
o Box HHEEEN T XBEHXNR, e —HMEE,
o WRAFSIAMIE, Box AGUMFERIFIESI ARMZE.

%z Rust 4
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Box::leak()

Box::leak() TTIg Box<T> #&#ih &'static mut T KE, FEHHEIETUERFRTH

B a BB ER,
let boxed_five = Box::new(5);
let static_five: &'static _ = Box::leak(boxed_five);

JATEREENMEL, PINREFNEEES,
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Re<T> B2HZFAENMNIEFEE, Y F C++ 8 std: :shared_ptr,
& "Reference Counted” 89485, 1CRIEEHIAIE N4,
A Rc 89 clone ) AERIRGHHISI Ao
o =IENNS| AT
o TR,
Y3 AIHEES 0 B, 2B R,
T WEIRBESIAITECN 1 A sk, 5 Rust BEAMN—5,

let mut shared = Rc::new(6);

println! ("{:?}", Rc::get_mut(&mut shared)); // ==> Some(6)

let mut cloned = shared.clone(); // ==> Another reference to same data
println! ("{:?}", Rc::get_mut(&mut shared)); // ==> None

println! ("{:?}", Rc::get_mut(&mut cloned)); // ==> lNone

%z Rust 4
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c:rc: :Weak<T>

o HHIE, SIS KERRME, Fli.
o AFE—" B Rc, BE - A M Rc, BBHSIMAITEHEE Lo
o BTFMAITH, WINREIHKEN, NmslERFELE,
o TJLUBIISIAGESIARER,
o B5IATILINES AT,
o XRFFIAT—ELRERMN,
@ Rc IPU@IT Re: :downgrade () FELRAL Weak,
o FEHaY, £/ weak.upgrade() -> Option<Rc<T>> B A Rc,
o BRitz4h, Weak TATHMER, BEFARIEEEEMIEIIRS,
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25| HAISS5]

o —MIERT, FAMNNEFEREIY Re kBRI A,

o WRNAHEFFEWREIEMEBIEN, MEEMT Weak,
o Weak AR TTEESSBE None, FEN N XFPER,

o SIARMMKERBEER Weak RBERATFMHE,
o MTIZMMN, Rc IR Rust PREMELAM,

o EEEMNER, REMSMBLNIEHER Re, BEMH Weak?
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std::rc::Re<T> B4 S

° L&,
o AWHZHBHNETER
(] Ek,ﬁ:
o H—EMIZEHFIFH,
o PSS AITER (38F055 )
o FEMAEMMLESI AT
o SIARRSEMAFME,




3
000008000000 00000

Cell #0 RefCell

o AFHEBAIEZIEMNMHI,

o BIEAIES| HAXLIERIEENERE,

o BEMERNEE. Cell<T> #0 RefCell<T>,
o It4h, i£F OnceCell<T>,

struct Foo {
x: Cell<i32>,
y: RefCell<u32>,
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c:cell: :Cell<T>

@ 4 Copy KERHAI T T MM FEE,
o fl get() M Cell hEUHE,
o Al set() E#H Cell +HE,
o THREBEL T Wu{E, RAEBINEM,
o EALLIRZMR, BRZE. KTHE,

let ¢ = Cell::new(10);
c.set(20);
println! ("{}", c.get()); // 20
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std::cell::Cell<T> By4FS

o i,
o LIMAIBT LM,
o HEETIFH,
o FIMTEFFHEN,
=
o BWARMR, RAEMAT Copy £E,
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::cell: :RefCell<T>

AUAFEEXRERHERBTEHENE T LT,
FRHMAERRLEMN, EEfT#HT,
o HOfERsIEIETH IR,
®id borrow() = borrow_mut () FfHALEIE,
o LR RefCell EAMWMEM, TS IEEM,

use std::cell::RefCell;

let refc = RefCell: :new(vec![12]);
let mut inner = refc.borrow mut();
inner.push(24);

println! ("{:?}", *inner); // [12, 24]

let inner2 = refc.borrow();
// ==> Pantcs since refc is already borrow_mut'd!
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::cell: :RefCell<T> 45 M AE

@ RefCell HWEWAARIEEMAE Rec B, XFTMUAFHEZNT TN,
0 XHMARLRERELH, borrow() L ETEEHIEEIRESS,
o TLFEMA try_borrow() HHEAREEFEHEEMM,

BERFIHENBZERARR

%2 Rust %2155 38 / 64
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std::cell: :RefCell<T> B &S

o L.
o AEEABBERNIF T

o FRs:
o EREFHIMIE RS
o EEBRAKEIRS,
o B RESSIRAMN.
o FNEAREREHN,
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std::cell: :Ref<T> A0 RefMut<T>

@ Y borrow() — RefCell<T> B}, BEHZ Ref<T>, MR &T,
o EM#H, borrow_mut() jRE RefMut<T>,
@ Ref 70 RefMut 8% 7% BMN5IH, BE—LEFINNFE,
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*xconst T # *mut T

o 1% CIBS —HHRIES, REIENAGTTHNE L,
o RBBRIN, KEEaEEMM,
o AN, BALXEMR,
o MR3|ANEE unsafe, THESIIERLZEHNER,
o TNARERERWLNFER (Flan4 Vec<T> HIARIPIRE ), —H&TH,
o FHENTNMETTHRM,
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ER)iEE

o Rust ZARZHIBER T L EME shi#s| AER1E,
o TEXI—/SIAEE T AR BN,
o KSIAEANRESHEITRBENNE,
/// “length” only needs “vector™ temporarily, so it is borrowed.
fn length(vec_ref: &&Vec<i32>) -> usize {
// vec_ref is auto-dereferenced when you call methods on <it.

vec_ref.len()

fn main() {
let vector = vec![];
length(&&&&&&&&&&&&vector);
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Deref BxNEE#t

o Rust B EI#ES|I AT AN IERE Z B T,

pub trait Deref {
type Target: 7Sized;
fn deref (4self) -> &Self::Target;

o [ String ST Deref<Target=str>, Ffl) &String WEAFENRES B
B3| &str,
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® Borrow/BorrowMut: fkf&BEIBIIEFEL,
trait Borrow<Borrowed> { fn borrow(&self) -> &Borrowed; }

o AsRef/AsMut: BHERHSIFEISI AL,

trait AsRef<T> { fn as_ref(&self) -> &T; }
o EINMER—##157?




S REFES
00000000000000000000e

RE 155 A s )

@ Borrow S HEZ MM NEX.
o RN Borrow H Self F1 Borrowed #FSLIN T Hash., Eq/Ord, MXLETNEEMLER L
TME—HHo
@ Borrow HHESLI impl<T> Borrow<T> for T, FEMNTUM T & &T,
o AsRef hBEHESI impl<'a, T, U> AsRef<U> for &'a T where T:
AsRef<U>,
o XWFFFE T, W1R T LI 7T AsRef, A4 &T LI T AsRef,
o WREHESIH, BENZEI AsRef,
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IENFRIAT: regex

HE: log

HES: chrono

HTTP Z/uf: reqwest
SRR AR . thiserror. anyhow
¥4EZE . rusqlite. r2d2

FEMBENE=7FETZSN A curated list of Rust code and resources,



https://github.com/rust-unofficial/awesome-rust

A
00@00000000000000

TH R A IR B9 KU

o XERUMTHR: BEFR-—NELBEIIAEM,
o RIBEIURSHIU-LFERSHRVYR, LHBEFFTEEEX —MEREE.

enum MyError {
MyCustomError,
MyCustomError2(String),

impl std::error::Error for MyError { }

o ERTIERLLERLD: FEMBEIREDR, #HTERLE, REEAUAESH PR
BRGS0
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thiserror

FIF thiserror BTN AEH B E X — D FHHEIRER.

use thiserror::Error;
#[derive (Error, Debug)]
pub enum DataStoreError {
#[error("data store disconnected")]
Disconnect (#[from] io::Error),
#[error("the data for key “{0}° is not available")]
Redaction(String),
#[error("invalid header (expected {expected:?}, found {found:?})")]
InvalidHeader {
expected: String,
found: String,




A
0000@000000000000

anyhow

o WRREFENENARRF, TRFELERETRENER, XEERIELIRE
o T anyhow fELRHL.

use anyhow::Result;

fn get_cluster_info() -> Result<ClusterMap> {
let config = std::fs::read_to_string("cluster.json")7?;
let map: ClusterMap = serde_json::from_str(&config)?;
Ok (map)

o Bt RERENEREM A anyhow: :Error
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BuEE

o #EFE (database) RM—EFRAMELE—E. ETZMHEPEZE. EARTHE/NHITR
E. SNPARFRIEIEIHERES,
o MPIMUNEEFHNEIBHTHIG. BE. EH. MEREFRE,
o XFEEUEE (relational database).
e Oracle
o PosgreSQL
o MySQL
o SQLite
o JEXFELHERE (NoSQL):
o X H#4EE (document DB), 71 MongoDB,
o E{EKIEE (key-value DB), 0 LevelDB,
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REEHEE

o XALIBERABAXREEEM FOEERE, B TESRES LA STIAR LR
B2 B EE

Attribute
—

o (I

.
Relation

BERFIHENBZERARR




®HE

OCOOOO0.000000000

RELIEENERIE

o HIEEW

o HEFE

o ’¥

o ERE

o F. AL ZEo
o HURHRIE

o

o Mk

o fERN

° E.i’]
o HiEEZWIES SQL (Structured Query Language, BEfE sequel)
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SQL &7

W

B8R (X% ). CREATE TABLE
8 %#E. SELECT

FANEHE. INSERT

B #HEE. UPDATE

MBr%dE. DELETE

MB&32+4%. DROP TABLE

°oH

e © 06 06 06 0 1
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2 kA%

CREATE TABLE Persons ( CREATE TABLE PhoneNumbers (
PersonID int, RecordID int,
LastName varchar (255), PhoneNumber varchar(i1l),
FirstName varchar (255), PersonID int
Address varchar(255), )3

City varchar(255)
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ke

SELECT * FROM Persons;

SELECT LastName, FirstName, Address FROM Persons
WHERE City = 'Beijing';

SELECT LastName, FirstName, PhoneNumber FROM Persons, PhoneNumbers
WHERE Persons.PersonlID = PhoneNumbers.PersonID
ORDER BY PhoneNumber;
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fANEIE

INSERT INTO Persons VALUES (
1,
'Han',
'Wentao',

'Tsinghua University',
'Beijing'




 E
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UPDATE Persons SET Address = 'Unknown'
WHERE City = 'Utopia’;




 E
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pilEser

DELETE FROM Persons WHERE Address 'y

DELETE FROM Persons;




 E
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B A

DROP TABLE Persons;




 E
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7 Rust 1A SQL

RS rusqlite.

fn main() -> Result<()> {
let conn = Connection::open_in_memory()7;

conn.execute(
"CREATE TABLE person (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
data BLOB
",
O, // empty list of parameters.

)7,




®HE

OCOOOOOOOOOOOOOO.

5 Web #EREKEFH

SR HIRAEE R (r2d2, r2d2-sqlite),
Yo E N Data<T> fE4AIEKAERED,
n

(]
o
° Actix X#4,

e
¥



https://actix.rs/docs/databases/

BERFIHENBZERARR




ift N

o IR FEFIE

o Cargo 5% A%
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