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° EMBEEK, Z5&%S, ARRINFTASIHRBER,
o HRTDRELIA T, £HFEFHE AR,
o BEFHEMEEERRTEXFNZ LI,
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Rust 9L R %

o 1 (packages): Cargo B—TiZhaE, TTRUHLAFMRE. Wik, 2,

o # (crates). s TE, RHBERMMN—RN, RB~E—DESZTRITXH,
o R (modules): 5 use &, EHIBENARLSH. (EREFHEMNIR,

o 1% (paths): ®EMEMN AN, XEMNTE IJ UMK, R ERE,
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o Rust ErEINE t{EAEEE R THERT,
o WIRTE pub, AAREEAER—HIRBIE,
o WRRZ pub, MATTUEEMBEIRPIFE,
o T IR —IRREI X h EX D MER:

mod english {

pub mod greetings { /* ... */ 7}
pub mod farewells { /* ... */ %}
}
mod chinese {
pub mod greetings { /* ... */ }
pub mod farewells { /* ... */}

XM
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SR B HEIR

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

o T DUEEIR T AL B IREI A
@ lib.rs:
mod english;

@ english.rs:

pub mod greetings { /* ... */}
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SR B BRI

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

o tha] UM B RFHLRE.
@ lib.rs:
mod english;
@ english/
e mod.rs:

pub mod greetings;

o greetings.rs:
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o LiHERIRAIAR RBY, BINGE T REHEX T H AR

mod one {
mod two { pub fn foo() {} }
fn bar() {
wo::foo()
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B =EME EXS

o IMFAFS :: BEMKIECHENNEFRE

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

o use MIMIN Eikthch 898 F =B NIAE KXo
o RIANBERAT, use S THRENEFEHEXNN,

use english::greetings;

o T DUMEM self = super KIEEMEN FLHIRRNETF:

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

o TNUfEM pub use (kEFHSHAMBRPHIE .
// default_language.rs

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

#[cfg(chinese)]
pub use chinese: :*;
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fZ B C M

o XF—"EH (library crate) 3Kix, ZETZEE (root module) § S #11 B ZiZAAXT 5
RENHNE,
o B E7 lib.rs FH pub FRFHTIE,

pub mod english;
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EHECENE

o w7 Cargo $EABECEHA:

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

° HE.

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

o RIBFTTLUEAT

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

— N BETLRNEEER (Iib crate) FIZHH ( sTHFTXH ) 48 (bin crate)o
—KiR, EREBESEIE, M_#HETS,
( UTFTREIENTEMTEHNEX)
Cargo AF—1MBERNHI src/lib.rs M src/main.rs,
o Cargo F£M#E src/bin/*.rs, EATRIT N

o REIRILHTE examples/*.rs,

o R7E cargo test MINMERME, RIERFIRILTUBIERIE,

o o[IMA cargo run --example foo RiE1T,
o S (L ITTMIR ) M7 tests/*.rs, FARMIHIEHE,
o H/EMIXEF (benchmarks) K7t benches/*.rs, FARWIKXIEEE,
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Cargo: 44

o S (features) TTIZEMI BRI AL EMBTF X,

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 *crate* with its 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. MEMA

o MRIBFEIY Cargo PRt M EAVERT K, TRUBIMEMA (build scripts) sk
Mo
o MEMALZA Rust BEHSH,

[package]
build = "build.rs"

e Z/G, cargo build £%&RFIHIEFT build.rs,

XM
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Cargo: EZTheE

L8 SR EE%HE Crates.io £,

B T e8] (workspaces), AR S NMEHEFF %,

f cargo install M Crates.io £2% Z#tHIX ¢,
®id cargo-<command> K¥ EBIhEE,

Cargo IR TRZEHMTIEE, # The Cargo Book,



https://doc.rust-lang.org/cargo/
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o M (attributes) 2 Rust {TDASIEEME RS AMHH,
o #[test] BMMTHREHRTANLAH,
o #[test] I F—MRILE, #! [test] FREMIEHRIBEL,

#[test]

fn midterm1() {
/)

}

fn midterm2() {
#! [test]
/7 ..




o BEIEME.

#! [no_std] ZERiREE,

#[derive (Debug)] BEIFKBHE,
#[inline(always)] #RmBIFSENRIEKMLALT A,
#[allow(missing_docs)] BEERIFIFHFLELE,
#! [crate_type = "lib"] 2N TEIE,

#! [feature (box_syntax)] BATRERALIEE,
#[cfg(target_os = "linux")] EX&HHFE,

°o XERE, WBEFM.



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

BAER

o BRIEFNMERINFWT .
o BERBRER. ! - * & &mut
KEIEM. as
FEE. /%
k. + -
FE. << >>
5. &
NS C
A |
PR, == 1=< > <=>=
BH5. &&
B ||
o WMELEH: = ..
o bSMAEFREAA (O TR [1o
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BIEFFEH

o Rust fEBRFECREHRIER, EXTE 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 It4MEH . Fn, FnMut, FnOnce, Index, IndexMut




o as BIERFTREER,
@ {FF From #0 Into SLINBEE X KEILH
o trait From<T> { fn from(T) -> Self; }, AAFERXA Y: :from(x),
o trait Into<T> { fn into(self) -> T; I}, AAKEIA x.into (),
o MR T From, N Into £ BFMEW, B F S From,
o Hm AU, From<T> for U Z&% Into<U> for T,

struct A(Vec<i32>);
impl From<Vec<i32>> for A {

fn from(v: Vec<i32>) -> Self {
A(v)




KAV HEVEFIR BN

o HIMEL AL From, R488®IT Into £,

struct A(Vec<i32>);

impl From<A> for Vec<i32> { // error: private type A in
fn from(a: A) -> Self { // exported type signature.
let A(v) = a; v // (This tmpl s exported because
} // both the trait (From) and the type
} // (Vec) are vistible from outside.)

impl Into<Vec<i32>> for A {
fn into(self) -> Vec<i32> {
let A(v) = self; v
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o Rust MTRRFFHIEH &
o CamelCase: (%! 4FH)
o snake_case: . R, R FE. TE
o SCREAMING_SNAKE_CASE. HEMHATE
o T(BNKREFH) XEBH
o 'a (M + ENNSEF) £HANHSH
o i B ELFN AL IR R F A Ep B AT -
e new, new_with stuff. ¥iEE
o from_foo: H#Hetit kil
o as_foo. RFHIEEREMES
o to_foo: SFHIEEREMER
o into_foo: JHFEMFIR
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&T A0 &mut T

BEARey, £78NsIA

TEZTHTTE, EREERFEN TN,
BEEEENEGEY, REREM,
WMRTUNIE, RELEMSIA.
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Box<T>

o Box<T> AT HR=BIEFEMEEE,

@ Box<T> fiF T XEHNXN R, ENFEHEH—H (£l C++ & std: :unique_ptr),
TeetERIE (T UER )

© 3 Box<T> Wi EAEE, XREMBEM,

o {ERAAAFIAN Box<T> H—MABELRL, FEXFENESE,

@ @i Box::new() A&,

let boxed_five = Box::new(5);
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Box<T> W45 &

o A ME&E BN K,
o BRHABNEHNTIHEHR,
o fERFIRBENEX FIFEM.
o BEIER,
&

o Box FIIEEEH T XEMHE, EE—NFHESE.
o WREFZIHMIE, Box K UMEFEEIFESIBRNZE,
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(o]e} ®000000000000000

Re<T> 2R ZFBEMNMIEFELE, 85 F C++ ) std: :shared_ptr,
= “Reference Counted” M%E, iCFIEHHNHIBME,
A Rc B9 clone () AERIKEH IS,
o SHENNS| AITHEL
o N IEIE,
LB A EMEAS 0 B, 2B %R,
T WERBESIAITEA 1 A sEE%R, 5 Rust MERMRN—2,

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

println! ("{:7}", Rc::get_mut(&mut shared)); // ==> Some(6)

let mut cloned = shared.clone(); // ==> Another reference to same data
println! ("{:7}", Rc::get_mut(&mut shared)); // ==> None

println! ("{:?}", Rc::get_mut(&mut cloned)); // ==> None

11142 Rust 4
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c:rc: :Weak<T>

o HHIH, SIAtHERERM, Fla.
o AF—1 B # Rc, BBE—" A Rc, WEMNSIAITEHEZ 1,
o HTFMM TR, MINREBASHWREN, MmsIERFELE,
o TTIBIISINEE5| AkEER
o FB5IBAREINESI AT
o XMKRTRFIBA—ELREHN,
@ Rc T LUi@id Re: :downgrade () M4k Weak,
o HEINY, £ weak.upgrade() -> Option<Rc<T>> BFHKE Rc,
o KRtz 4, Weak TATHMER, BETRLRERERITERS,
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525|HAISS5|

o —MBERT, FHAMNMNEREEREIY Rc kB3R5 H,

o MRNAHSFTETIHREBMEBREN, HEEAT Weak,
o Weak ARHJ4E=B %] None, HBENITXFIER,

o SIARMMKBERLEER Weak KRR ATFTME,
o ITITTMMM, Rc MERAE Rust PIRMEFA,
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s:rc: :Re<T> B4 S

o s
o AWHZFHIBHETEN.
o s

o H—EMNEFTHF#H,
o UEIPPNSIAHER (585083 ),
°o FEINTEFMRESIAITEG
o SIAMMEMAFTME.
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Cell #0 RefCell

o AVFHABAIEMEHINLHI,
o BT ES|ALIUE KT EEHIHRIE,
o BEWMAAE YT (cells): Cell<T> F1 RefCell<T>,

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

@ 4 Copy KERHAIITFMMETEE,
o fi get() M Cell EUE,
o Al set() E|#H Cell +HE,
o THEBM T 891E, RAEENEIMK,
o EALLRZMR, BRZE. KHFH,

let ¢ = Cell::new(10);
c.set(20);
println! ("{}", c.get()); // 20
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std::cell: :Cell<T> B4

o L.
o LINAEIRET T,
o FHIEETHFHE,
o FSMEEIFFEHE N,
o TR
o BAXMR, ReEAT Copy &,
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::cell: :RefCell<T>

T AFEEX BRI T TR T K,
FRMSERRENRN, EafFHET,
o FH =3RRI HE M.
#®id borrow() = borrow mut() FfEHAIBEIE,
o 1R RefCell EAMWMEMH, TS IEEM,

use std::cell::RefCell;

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

println! ("{:?}", *inner); // [12, 2/]

let inner2 = refc.borrow();
// ==> Pantics since refc is already borrow_mut'd!
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::cell: :RefCell<T> 9% M AE

o RefCell WENAEAZEILEMIE Re B, XHTUAFHEZNTEM,
0 XHMTAELREREH, borrow() £ ETERHIFEIEES,
o WEM try_borrow() EHERKEERAEEMI,

BERFTENBZERAR
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::cell: :RefCell<T> WS

o fis.

o NEEXIVRMAI T M
o Fhm:

o BREFHINEHIRS,

o BEAMANKERS,

o B fESSIEE M.

o TRE&EEZEMN,

BERFTENBZERAR

B3O
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::cell: :Ref<T> #0 RefMut<T>

@ ¥ borrow() — RefCell<T> B, BFHNE Ref<T>, MAE &T,
o [EI#H, borrow_mut () IRE RefMut<T>,

@ Ref 0 RefMut 827 @MSIH, RE—LMINOTE,
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*xconst T A1 *mut T

o 1% C B —HMRIESr, RRIEMAFETNE L,

o SREBEBEDIN, &HFE4EEMN,

o THZRNKRM, HAXEHMEK.

o fRS|AINEE unsafe, JHESIIREALEMNER,

o TNAERERENRILIFER (FlangEy Vec<T> MAINRE ), —BFH.
o FABYTMUHEETHRN,
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o Rust ERZEER TN EEMB M5 BRE,
o EXN—3IB#EITHERBNNE,
o 1535| BIEA MBS EH TR BNIR,
/// “length” only needs “wvector™ temporarily, so it s 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 (&&&&&&&&&&L&Vector) ;
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Deref Bzh#E#R

o Rust 9Bz AT AT IR Z BT,

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

o HA String LI T Deref<Target=str>, Pl &String NEAFENNES B
f#sSIBAL &str,
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@ Borrow/BorrowMut: Fkf&FHEIENETE,

trait Borrow<Borrowed> { fn borrow(&self) -> &Borrowed; }
o AsRef/AsMut:. RELKHSIALIZIHEM,

trait AsRef<T> { fn as_ref(&self) -> &T; }
o EMHIEA—¥I15?
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TRHIESH T A X5

@ Borrow 2 HEZHHNIE X
o MR Borrow B Self A Borrowed #BSLI T Hash. Eq/0rd, NIIXLETHAEM LR %
TME—EH.
@ Borrow HRJEXI impl<T> Borrow<T> for T, FEMITIMUM T #Himk &T,
o AsRef hEWELIN impl<'a, T, U> AsRef<U> for &'a T where T:
AsRef<U>,
o XTFEHE T, WR T LMT AsRef, 4 &T LI T AsRef,
o MREFIESIA, BENZKI AsRef,

REFEANRZSHAR
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= EE

O‘OOOOOOOOOOOOOOO

FHRE=/E

IENFRIXR: regex

E|/:E\: IOg

HEH3. chrono

HTTP Z/Fif: reqwest
REsBEEIR IR . thiserror. anyhow
¥3EEE . rusqlite. r2d2
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B R A0 IR 894U

o XEMTHR. BEAR—NERBEIIAEM,
o REBETRSHI - LEFEREHE RN R, ENBEFTEEEX —MEIRER.

enum MyError {
MyCustomError,
MyCustomError2(String),

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

o EESLIERLELI: FEMBEREDL, #HTEALE, REENUAES AP
HIRIE R
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thiserror

FIF thiserror BT AERL B E X — PN FHIERER.

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,
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anyhow

o MRMRHFEENEZNARER, JRFELERETEENER, XEBRNEERE
o oA anyhow fE{LKED:

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 BFIENEAXEMNEIRIRA anyhow: :Error




=
00000@00000000000

BaEE

o #iEE (database) RU—EHAAMBHEE—. ETFSIHPEZ. RARITENHITR
J:%:\ 5?@%£fﬁ¢b§$4éﬁﬁ?%xmo
o AP TITNEESHNEIBMITHIE. B, Ei. MEREHRE,
o BUREMIIE.
o XEHIEE (relational database).
e Oracle
o PosgreSQL
e MySQL
o SQLite
o IEXREEIEE (NoSQL):
o Hi¥EE (document DB), 0 MongoDB,
o #{E¥IEE (key-value DB), #n LevelDB,
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XEBHEE

o XEMIEBERLBAXRARUEM LNEIEE, B TESRES M ST ERLE
B M EUE,

Attribute
—

o (|

e i
Relation

BERFTENBZERAR
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REPIEENRE

o FIEEW

o FE

o |

o EE

o H. m Eo
o BUEHR(E

o I

o MR

o &k

° 751’]

o KiEEZWIES SQL (Structured Query Language, #EfE sequel)

384
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SQL &1

W
IR ( XFR ). CREATE TABLE
EFig$dE. SELECT

FANEYE. INSERT

EH%3E. UPDATE

MBR%E. DELETE

MR+ . DROP TABLE

°oH

© 060606 06 0 H
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IR

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

City varchar(255)
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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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AEIE

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

'Tsinghua University',
'Beijing'
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OCOOOOOOOOO0.0000

EHEE

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

DELETE FROM Persons WHERE Address = '';

DELETE FROM Persons;




=R
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I BRRAE

DROP TABLE Persons;
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7t Rust {FfH SQL

BB 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,




= EE

OCOOOOOOOOOOOOOO.

5 Web HEZREKE A

o BIBRKIREZER M (r2d2, r2d2-sqlite),
0 JBEEEMIEA Data<T> HAE K MER,
o EM Actix X#4,



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

BERFTENBZERAR
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o IR, FHHE

o Cargo 5% F%
o THEIESH

°o BAE=7FE
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