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EEENFTK

o HEMEEK, 5&8%S, ALRINFTASIHKRBER,
o HERTUDREIIA T, AP EFHERRN,
o BFHEFAEEEERTEXFNR LI,
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Rust 89#RER R %

(packages): Cargo th—Iizhée, sJRULAFME. Wi, 2=,

(crates). Wit E, RHERMMN—RN, EHE~E—DERSZTHIT M,
B (modules): 5 use &, BHIHENHEALEH. ERESFGENR,

%% (paths): ®EMENFR, XEMNTE T UEEWE. R RS,

12!
]
=
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RIR

o Rust $rrETE NIEAEEEE THRRN,
o WRTZ pub, MAREEER—RRFIHI],
o WRRZ pub, MATUEHMERPIFE,
o T IR —IRRAS XM th E X ZMRER

mod english {

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

%z Rust 4
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SR B HEIR

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

o TTDUERIR AL B IR
@ lib.rs:
mod english;

@ english.rs:

pub mod greetings { /* ... */}
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SR B R HIRER

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

o e UM B RFKBLRER.
@ lib.rs:
mod english;
@ english/
e mod.rs:

pub mod greetings;

o greetings.rs:
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ZF=EVLE . XS

o LTSRN AR, BRIAMEF=EEN T HaER.

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

o JLUEMAS :: BRIEFRIEELNNEF=E.

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

o use MM SRS HIE F = [EHAE Ko
o RINERT, use T EHRENEFELENN,

use english::greetings;

o A self g super kigEHEN T LRERNETF.

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

o TDUEM pub use (kEJHSHEMBERFHIE
// default_language.rs

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

#[cfg(chinese) ]
pub use chinese: :*;
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2 8 C M

o XIF—EE#E (library crate) ki, ETZEEIR (root module) o SH KB 2148351
REHHS,
o MmEE7 lib.rs $F pub FRIMNIE,

pub mod english;
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IS0k

o o7 Cargo PEABCEHE:

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

o =HE:

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

o RIEFATUERT

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

— N BETLRNBEEM (lib crate) FIZH#H] (aTHITXH ) 4 (bin crate)o
—&Ki, ERBaSEmE, m#HHBEI=,
( UTFBERIENFEmENEX)
Cargo AF—1MEERNHIM src/lib.rs 1 src/main.rs,
o Cargo E£M#E src/bin/*.rs, {EATMITXM,

o REIMRIBHMTE examples/*.rs,

o &7t cargo test WNEME, RIERFHRETUBERE,

o oA cargo run --example foo XiE1T,
o AU (FEHE T ) MAE tests/*.rs, ARMKIEFHM,
o FH/EMIXEF (benchmarks) J7E benches/*.rs, FAFRMIXEEE,
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Cargo: 44

o FEHIFFM (features) T ATEMEBH ML B MHFF 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 *cratex* 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. HMEHIA

o WRBF|#IT Cargo FrittEIThsEIF/kB KR, TNBIIHWEMA (build scripts) kL
Mo
o MEMAHLER Rust BE=HTF M,
[package]
build = "build.rs"

e ZJ5, cargo build £&GRIFHEFT build.rs,
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Cargo: EZTheE

e CENRHELHE Crates.io £,

BB T {E=[8) (workspaces), HAZNEHEITF %,

fi cargo install M Crates.io %3 I X,
®Bid cargo-<command> k¥ EINEE,

Cargo Rt TRZAHMHITIRE, ¥ The Cargo Book,



https://doc.rust-lang.org/cargo/
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o Bt (attributes) 2 Rust RED4A 4 FRZIEE SHLE,
o #[test] BUATHRIFTETAMIXABH,
o #[test] FREFTFT—NRIBER, #! [test] FRIAMENNRIDE,

#[test]

fn midterm1() {
/.

}

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




#[derive (Debug)] BEFABHE,
#[inline(always)] RNRIFSBHREKMLAIT A,
#[allow(missing_docs)] BEERFIRHOFLEL,
#! [crate_type = "lib"] 1250 TEIE,
#! [feature(box_syntax)] BATRERKNE X,
#[cfg(target_os = "linux")] EXEHHE,

°o XEREL, NBEFM.

0
o #![no_std] ZAERERE,
]
o
]
)
o
]



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

BIER

o BRIEFHNMERINFLT .
o BHEBRMER. ! - * & &mut
KEIFM. as
FoxE. /%
k. + -
FE. << >>
5. &
ENS®:
A |
PRI, == 1= < > <=>=
BH5. &&
B ||
o WMELEH: = ..
o SMEF®REAA (O FoFirEsl [,




BEHTE

[e]e]o]e] elele)

BIEFFEH

o Rust EARFEKEHIRIER, EXFE 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 It4MNEHE . Fn, FnMut, FnOnce, Index, IndexMut




0 as BIEFTREEH,
@ {Ff From #0 Into SLINH E X KA
o trait From<T> { fn from(T) -> Self; }, AAERAAN Y: :from(x),
o trait Into<T> { fn into(self) -> T; }, HAFRAN x.into (),
o WRILIT From, N Into S BFNEW, B ELI From,
o HHAIU, 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)




KEVEHAVEFIR B R

o BHMELALI From, HAEEIT Into KL,

struct A(Vec<i32>);

impl From<A> for Vec<i3d2> { // 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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0000000

o Rust WHRiRFFH e & HSE
o CamelCase. & HH
o snake_case: . R, R HE TE
o SCREAMING SNAKE CASE:. ¥2f#iATE
o T(ENKREFH) XEBH
o 'a (M + BHNBLEF) £HEAHSEK
o i B EFN LI R EL B dp B ST -
e new, new_with stuff. ¥iE&
o from_foo: H#HtikEL
o as_foo: {RFFEHIEHFEMEMHR
o to_foo: SHIEEFE MK
e into_foo: SHFEMHIR
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o
Eichan
000000000000000000

&T #0 &mut T

EARey, 272518

TEZTHTTEHE, EREERENTM,
BEEENEGEY, REREM,
MR NG, REFEMSIA
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Box<T>

@ Box<T> AT F H B = 8T EdE

@ Box<T> fiF T XEHXN KR, ENEHEH—M (X0l C++ # std: :unique_ptr),
TeEQIEERIZ (T UEA )o

® 3 Box<T> B EAEE, NRBHNBEM,

o {EAAEAFIAN Box<T> H—MAAZELRE, FEXFIZMDDE.,

@ i@id Box::new() FfIiE,

let boxed_five = Box::new(5);




o 900000000000 00000

Box<T> W5 &

° L&,
o REAEMREENIE,
o EMANENEFHME,
o EBRMBEIMEXEHEM,
o BEEH,
(] ﬁklﬁ:
o Box HIHHEEN T £XEBEHNNR, E¥—HEE.
o WRFSIAMIE, Box AGUMFERBESI ARG,
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Re<T> @HZFAMMEEEE, S F C++ $8 std: :shared_ptr,
7= "Reference Counted” MI%S, 1CRIEHHIHIZ M
A Rc 89 clone () AERRFBHEISI A,
o SHENNS| AT,
o A IEIE,
LS| HITERES 0 1, SBBN R,
T WEIRBESIBITEHS 1 W%k, 5 Rust BEAHRNI—E,

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

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

o HHIE, SIAtHERERM, Fa0.
o AF—1 B # Rc, BEE—" A M Re, BENSIAITEERE Lo
o BFMALTH, WMINRBFAHBEN, NMslEAFELE,
o T DUBIT SIS FkER,
o B5|AARSILNNES] AT,
o XMARTFSIAFR—ELRHERN,
@ Rc T LU@id Re: :downgrade () M4k Weak,
o HEIIET, £ weak.upgrade() -> Option<Rc<T>> HFHLKE Rc,
o KRtz 4, Weak TATHMER, BEFARFEEEEMBLIIRS,
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525|HAISS 5]

o —RIFRT, EANMNERERY Rc RSESIA,

o MRNAHRPHEBRHRLIEMRERAN, SFEAE Weak,
o Weak FHEM S/ EL1SE None, HENXXFPIEN,

o SIAMMNIBERETER Weak kBRNFHE,
o BT ITLMMA, Rc 937 Rust PRMEF M,
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std::rc::Re<T> B4 S

o i,
o ARFHZEIEMATEN,
("] ﬁklﬁ:

o F—EMIEITIFFH,
o UIPPANSIAITHER (585058 )
o FEINREFNRESI AT
o SIAMHZERNFHE,
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Cell #0 RefCell

o AVFHABAIE NS,
o BII RN TE5| BLIUE P ENERIE,
o BHWMAAE YT (cells). Cell<T> F1 RefCell<T>,

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

A Copy KEMRHAIBaI T MM FHE,
A get() M Cell $HUE,
F set () E# Cell F#{E,

o TREMERL T ME, REERINE,
EALLRZR, BRELE. KFH,

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

std::cell::

° =
o LHAIBTEL|E,
o BT,
o FNBEIFFHE N

o .
4] $§%§|§Ea P\ﬁEFH:J: Copy ii}éo
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::cell: :RefCell<T>

AUAFERLERHEABTEHENETRE,
FRHMAERRLERN, EEfTH#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();
// ==> Pantics since refc is already borrow_mut'd!
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::cell: :RefCell<T> 4% M AE

@ RefCell WENFAZARILEME Re B, XHITMUAFHEZTMNITEM,
0 XHMTAELRRERELH, borrow() L ETEEMIEEIRESS,
o TLUMEMA try_borrow() EHEARKGEEHREMIN,

BERFIHENBZERARR

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

o L.
o AMERMKARHABTEN

o s
o BREFFHINIERIRS,
o EEMBANKEIRE,
o B RESSIEE M.
o TRE&LEZREMN,
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std::cell: :Ref<T> A0 RefMut<T>

@ ¥ borrow() — RefCell<T> B, BFHE Ref<T>, A= &T,
o [EFH, borrow_mut () iR[E RefMut<T>,

@ Ref 70 RefMut 8% 7L BEMSIH, IRE—LEFINO T A,
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*xconst T # *mut T

o 1% C B —H8RIsE, REEAFTTHE L,

o SRBBEDIN, JRBEa EEMM

o THZNKM, HAXEBHR,

o 5| AIEE unsafe, JESIIBARZENGR,

o UNERSERNRBEFER ( HIW4EF Vec<T> WAZMPIRE ), —MAHo
o FAEYTMBMEETHRM,
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Baf#5H

o Rust ERZHFERA T W EEMB S5 BEE,
o TEX—SIAHITIIAR AR,
o 155 BIEA MBS EH TR BN R,
/// “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 (&&&&&&&&&LEEVeCtOT) ;
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Deref Bzt

o Rust WBFMAESI BT AR TUAREZ BT,

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

o HA String LT Deref<Target=str>, Ffl) &String NEAEFENRES B
B &str,
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@ Borrow/BorrowMut. FA3Ef&FHEHEREL,

trait Borrow<Borrowed> { fn borrow(&self) -> &Borrowed; }
o AsRef/AsMut: B2 ARSI AN,

trait AsRef<T> { fn as_ref(&self) -> &T; }
o EfIMtEA—FIL?
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RE %5 L HX S

@ Borrow 2 HEZ HIIE X
o MHEFLI Borrow B Self # Borrowed #FEI T Hash, Eq/0rd, MIXLETHEEMLER N
MR—EH,
@ Borrow HRJEXI impl<T> Borrow<T> for T, FEMTIUM T &M &T,
o AsRef hEWELIN impl<'a, T, U> AsRef<U> for &'a T where T:
AsRef<U>,
o XTFEE T, w8 T LT AsRef, XL &T WLIT AsRef,
o MREFNIESIA, BHENIZKI AsRef,

FHHNNZEERAR

4
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ENFRIXR: regex

E|/:E\: |Og

BE5. chrono

HTTP & /if: reqwest
SRR thiserror. anyhow
3B . rusqlite. r2d2
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P SUS LA OP O]

o ZIRWT Yz BEFR—ITERBEIIAER.
o RIETESHIU-LEFTERSHERNYR, LNBEFTEEEX —MERER.

enum MyError {
MyCustomError,
MyCustomError2(String),

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

o EESLIERLELD: FEMBEREL, HITEALE, KEENUAESH PN
HIRIE R
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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,
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anyhow

o IRMNRENENARF, THFELERBEFTRENER, XEERNEETE
o T anyhow LR

use anyhow: :Result;

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

o BB ARERIMERFEIRA anyhow: :Error




A
00000e00000000000

BuEE

o ##EFE (database) RM—EFRMHELE—E. T2 MHEP{Z. EARTHE/NHITR
E. ENAREFEILEINOEIEES,
o AP ITMUNESFHNEIBMITHIE .. B, Fx. MERSFERE,
o HUBEKN K.
o XEHEE (relational database).
e Oracle
o PosgreSQL
e MySQL
o SQLite
o EXFRIEIEE (NoSQL):
o M Hi¥iEE (document DB), 20 MongoDB,
o #{E¥UEE (key-value DB), #n LevelDB,
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XEEHEE

o XRYUEFRLEAXAREEM FOEHERE, BB TEESRESHAMST AR AR
B P B o

Attribute
—

o (R

e i
Relation

BERFIHENBZERARR
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OCOOOO0.000000000

RELIEENERIE

o HIEEH

o

°o ¥

o ER

o F. A, Eo
o BUE#HRE

o I

o fHiRk

o BX

° éi’]

o KiEEZWIES SQL (Structured Query Language, BEfE sequel)

%z Rust 4
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SQL &

B
B8R (X% ). CREATE TABLE
Ei9$#E. SELECT

FHEANEEE. INSERT

°oH

F 4B, UPDATE
%545 . DELETE
MBR+4%. DROP TABLE

© 060606 06 06 H
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2 kA%

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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ANEIE

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

'Tsinghua University',
'Beijing'
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UPDATE Persons SET Address = 'Unknown'
WHERE City = 'Utopia’;
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pilEser

DELETE FROM Persons WHERE Address ;

DELETE FROM Persons;




 E

OCOOOOOOOOOOO0.00

B A

DROP TABLE Persons;




 E
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# Rust 1A 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,
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OCOOOOOOOOOOOOOO.

5 Web #EZREKE A

o BIREHBEZE R (r2d2, r2d2-sqlite),
o J§EREMIEA Data<T> FABERLERT,
o ¥ Actix X4,



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

BERFIHENBZERARR
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o Cargo 5% F%
o THEIEEH

°o BME=IE
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