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{Effective Rust)

"35 Specific Ways to
Improve Your Rust Code"

1. Types

1.1. Item 1: Use the type system to
express your data structures

1.2. Item 2: Use the type system to
express common behavior

1.3. Itemn 3: Prefer Option and Result
transforms over explicit match
expressions

1.4. Item 4: Prefer idiomatic Error
types

1.5. Item 5: Understand type
conversions

1.6. Item 6: Embrace the newtype
pattern

1.7. Item 7: Use builders for complex
types
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AT AT B ZfFRBRE, SWENBNE—D

#[derive ( E-:= rialize, I-1 alize, Debug

Clone) #[derive’?# erialize, Eﬁ*iq'i:e, Debug, Clor
#[serde(deny_unknown_fields)] enum Proble

#[serde deny unknown_fields)]

#[ serde (rename
Standard,

[serde(rename

b answer_file:

b time_limit:

ub memory limit:
#[ serde{default) ]
pub shortest time:

serde{rename = "dynamic_ra
mamicRanking
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enum RFFE—TREGZSMEFBAEER N, AL
BIFXIRER " BIE. " BIF
Temp (LlvmTemp),

struct MR FER—MRERHSSMHARERE, A
DIEIEXISSEIR "57 B, X #1F

InstrTrait<U>, U: TempTrait> {
BRIEN], ALK EFRN—EFRETRRISEIRRR
MERRE RS

s

RikF5E: AILUANMRIAE RIVBIRE, EXPAMIIZEL, Live out: ¢

KBRS FERTUOTRIBLBNER, HDETHER phi_instrs: VecePhilnstr,
WAL HERBEERES SRR, BT RRRENEH instrs: VeceTs,

?i’ﬂ‘iio jump instr: Option<T=,




EERBENINEN, MAILREFIERIESR, Freikaimiitie.

ProblemType {

#[serde(rename =

Standard,

#[serde(rename = "type")] #[serde( rename

ty: ProblemType, strict
#[serde(def

r

ault)] #[serde(rename =

on<=Message: Spi,

#[serde(rename =

DynamicRanking,
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0, [ERRFSNRENEERHRAGEER

pub struct DisplayProps {
pub x: u32,
puby: u32,
pub monochrome: bool,

/| “fg_color” must be (0,0, 0) if " monochrome" is tru¢.

pub fg_color: RgbColor,

[

14

>

pub enum Color {
Monochrome,
Foreground(RgbColor),

}

pub struct DisplayProps {
pub x: u32,
puby: u32,
pub color: Color,

}

\
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Rust A7 HEAFPWERERSE, RMHET®RAR
RV TN BE

discriminant(self).hash(state);

a0 if let, while let, match

LL =R 1
alue::Int(i: &i32) => {
i.hash(state);

I
Value::Float(f: &f32) == {

E£MTEN], UFEEIEEER, H bug, FATE

value = 1926

l?T?ET_
|§_| ﬂ \:I|‘$$D Téﬁj:)ﬁ |\$ ;q ] '11||L~ .to bits().hash(state);

Value::Temp(t: &LlvmTemp) =>
sh(state);
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MELSEIW &R

1. JAREEAAS#HTT Ctrl-C Ctrl-V

2. ‘REFBE5001THY “ERIEK”

3. BECBELE THRHIEANERET

REE:
1 RISEMEE: SIRRAM—EE, BRENGEFRREEY (EBERRS)
2. SCRYFISERR : $RAtBMA A SRS RS,

(HREIMIAEERRENE. REEBE 750017, ENMERCERIRERES, FizEE BTN
ZHR I ERER T )
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struct Block {
id: usize,

}
let mut id_to_blocks: HashMap<usize, Vec<Block>> = HashMap::new();

if old_size < new_cond.size() {
if let Some(successor) = id_to_blocks.get(&current).map(|block| {
block
Jiter()
.map(|block| block.).id)
.collect::<Vec<i32>>()

Hi

4 )
struct Block {
id: usize,

}
let mut id_to_blocks: HashMap<usize, Vec<Block>> = HashMap::new();

fn blocks_to_ids(blocks: Vec<Block>) -> Vec<usize> {
block
Jiter()
.map(|block| block.borrow().id)
.collect::<Vec<usize>>()

}

if old_size < new_cond.size() {
if let Some(successor) =id_to_blocks.get(&current).map(blocks_to_ids

}

\ y




{fEH Trait RKIRIZCHIIATHN

t BasicBlock<T: InstrTrait<U», U: TempTrait>» {
id: 132,
b weight: {64,
kill size: i32,
prev:
SUCC:
) defs:
uses:
kills:
live in: Ha
live out: HashSet<U>,
phi_instrs: V
phi defs: HashSet<{LlvmTemp>,
instrs: Vec<T>»,
b jump _instr: Option<T>,




#[derive(Debug, Copy, Clone)]
pub struct Point {

X: 164,

y: 164,
}

#[derive(Debug, Copy, Clone)]
pub struct Bounds {
top_left: Point,
bottom_right: Point,
}

/// Trait for objects that can be drawn graphically.

pub trait Draw {
/// Return the bounding rectangle that encompasses the object.
fn bounds(&self) -> Bounds;

/] ...
}



Trait Bound

pub struct Bounds
pub trait Draw {
fn bounds(&self) ->

7E C++ EARAVERY b, SHEIRSE T RS, ME T MY EamHE Sounds
75, HEW, WERFYE (trait) }
=MEA: pub fn on_screen<T: Draw>(draw: &T) -> bool
pub fn on_screen<T>(draw: &T) -> {
bool draw.bounds()
where }
T: Draw,
{ pub fn on_screen(draw: & mpl Draw) -> bool {
draw.bounds() draw.bounds()
} }



Trait Object

pub struct Bounds
pub trait Draw {

A LAB B —7 fat pointer, iSRBNER Trait TEEHI—ASE (KER) fn bounds(&self) ->
AIHNRHS L SNHEEDE, HEBTETHHE Bounds;
240 dyn Draw, EATF4RIFEBFERER A/, FRUARBEMAGIA, HNEE }

id Box FH 1T L

let square = Square {};
let draw: &dyn Draw = &square;
let box_draw: Box<dyn Draw> = Box::new(square.clone())




Trait Bound v.s. Trait Object

1. Trait Bound EEANAIEEIR, HAECE@RESES, ®RFHSNE—PREER—M G
2. Trait Bound Lt Trait Object 21R—= =, AA Trait Object Boh&ZE, EEITHNEEMREMES|IF

(M trait object #25| FH3K1F vtable, BB M vtable ##5| B3RS SEFRSEIN
3. Trait Bound &/ R E KAV ZRIFFERT

EBRANXFIESZ, Trait Bound AJLLE NN, [ Trait Object REE, RRILLE H where T: A+ B, fiF~
RES H dyn A+B
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{# A Result 1 Option #1757 H b

Option<T>: FRIAZEEY T UERBETFIE, M OJEEARTREE

—IBRENERE

Result<T, E>: @B AREHNREIZFER, ZRENFRIAIRIERINN, REIER HTHWE (OK(T) ; =
KA, R[BEIZEES EBNE ((Err(E))

—RIBREFETRE

KIZERENRima LEFE! | !
A LARIFZ (0] & R R IR 5 U 4R 1E M Ex

Eig1F C++ & Tt HY core dumped #1 Segmentation Fault 13 : )
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Result #1 Option &Fi_EZE enum, BEEFEREF~EARENELAED
Rust fERFERME T — RN, BBIAFSHRIULA

map(), or(), ok_or(), unwrap_or(), and_then(), filter(), replace()...




AT Rust H 2B Transformer!

Option<E>

F 3

e

| Exr(e) | |ok(t) |

L
[Snmﬂ{t} I [Hnne ]

o
unwrap_err ,

-
expect err

or[_ else]

unwrap or[_else],

unwrap*, axp&ct*,
unwrap_or_default

Result<T, E>

map,
and[_ then]

:

Result<T, F>

Result<U, E>

ok_or[_else]

Option<T>

L J
map,
and[ then]

Y h

U Option<U>

|

filter, =or,
or[_else],
replace

|




unwrap()

M Result 8¢ Option FR3REX{E, ¥R =Z Err 2% None N panic,
let a = Some(42)

a.unwrap() // 42

expect()

5 unwrap {4, BEr]UREBENXH panic JBE.
let a = Some(42)

a.expect("core dumped") // 42




unwrap_or(T)

FREX Result 3¢ Option FRYE, WERZE Err(L) 3¢ None MIR[EIZXIAE (R panic! ) o

let a =None;

let b=a.unwrap_or(30) //b==30

unwrap_or_else(f)

¥RKEX Result ¢ Option FEY{E, R Z Err(L) T None NMIARREMNFERERIINE (R
panic! ) o

let b=a.unwrap_or_else(|| 15+15) // b ==30

unwrap_or_default(T: Default)

SAEX Result 3¢ Option BRY{E, FNRZE Err(_) 3¢ None NER[EIRBFIBMIAE, KRBT FELY
Default (A= panic! ) ,



ok()
¥ Result 3579 Option, #IRE Ok(T) Nix[2] Some(T), NE=Z Err(_) MiR[EINone,

let a = Ok(33)

let b=2a.ok() // b==Some(33)

ok_or(E)

¥ Option #%#279 Result, #RZ Some(T) MikE] Ok(T), R None M5R[E] Err(E)o
let a=None

let b=a.ok_or("Error!!") // b==Err("Error!!")

ok_or_else(f)

¥ Option ¥1#9 Result, 1R ZE Some(T) Mix[E] Ok(T), WEE None NEARBEFBY]
BRER Err(E)o



filter(f)

X Option BVE#HITIZIE, WNRHAEFHEMIR[E] Some(T), FNR[E] Nones
let some_number =Some(15);

let filtered_number = some_number.filter(|&x| x > 10);
println!("{:?}", filtered_number); // %aith: Some(15)
xor(Option<T>)

X1 Option #HITRIHIEZE,

let a=None; let b=Some(10);

let result = a.xor(b); result == Some(10)

let a = Some(5); letb = Some(10);

let result = a.xor(b); result == None




replace(T)

BiOptionBVEFHR[E]|HE

let mut opt = Some(5);

let old_value = opt.replace(10);

// opt == Some(10); old_value == Some(5)

let mut opt = None;
letold_value = opt.replace(20);
/[ opt==777; old_value == 777




or(T)

IR [E]ZEE—1N4ENonefJOption,

let a = Some(5);

let b=Some(10);

let result = a.or(b); // result == Some(5)
let a: Option<i32>= None;

let b=Some(10);

let result = a.or(b); // result == Some(10)
let a: Option<i32>= None;

let b: Option<i32>= None;

let result = a.or(b); result == None




or_else(f)

JNROptionENonell AR ER AR ERFTBIOption,
and_then(f)

XJOptionZ¢ResultPEVEN FRHERFE, FHiREIFHFHIOptionaResult,
let a = Some(5);

let result = a.and_then(|_| None::<i32>);

println!("{:?}", result); // &itk: None

let a: Option<i32>= None;
let result = a.and_then(|x| Some(x * 2));
println!("{:?}", result); // HitH: None




map(f)

XJ Option 8¢ Result FRVEN AiRHERIFE, FHiR[EFHEY Option 8§ Result,
let a: Option<i32>= None;

let result = a.map(|x| x * 2);

println!("{:?}", result); // HiH: None

let a = Some(5);

let result = a.map(|x| x * 2);

println!("{:?}", result); // Hik: 227




map_err(f)

Xt Result FFEY Err (BN BIREBHAE, FHiR[EIHFH Result, INERE Ok, NMEEZIR[ARE,
let a: Result<i32, &str>= Ok(5);

let result = a.map_err(|e| format!("Error: {}", e));

println!("{:?}", result); // Hit: Ok(5)

let a: Result<i32, &str>=Err("error");

let result = a.map_err(|e| format!("Error: {}', e));
println!("{:?}", result); // iH: 77?




AT Rust H 2B Transformer!

Option<E>

F 3

e

| Exr(e) | |ok(t) |

L
[Snmﬂ{t} I [Hnne ]

o
unwrap_err ,

-
expect err

or[_ else]

unwrap or[_else],

unwrap*, axp&ct*,
unwrap_or_default

Result<T, E>

map,
and[_ then]

:

Result<T, F>

Result<U, E>

ok_or[_else]

Option<T>

L J
map,
and[ then]

Y h

U Option<U>

|

filter, =or,
or[_else],
replace

|




Option::as_ref 7772 &Option<T> ¥ /3 Option<&T>, ¥R Option & Some, Nix[d]
Some B1EE/S|F; 0% None, M&[5] None,

Result::as_ref /A TI& &Result<T, E> 559 Result<&T, &E>, #1R Result & Ok, MiR[E] Ok
BEEMNSIA; INRZE Err, MR[E] Err @5 EIRI51 Ao
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XtF Result, R ? YEAMRIAT Err, MESIEXA Err 250k [El, INRFTEXNE Ok, NEHEE
Ok FiFER[EIAAREE,

HER ? IEEAN, MNRFTIATLRE] None, M=1EFIRE] None, INRIR[E] Some, N=HEE
Some HEEIR[EILIFEAE,

X¢ Option: X¢ Result:
let b=2a?; let b =a?,
let b=match a{ let b=match a{
Some(v) =>v, Ok(v) =>v,
None => return None, Err(e) =>return Err(From::from(e)),
} }
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MmeERFAFER, ks _—
#[post("/jobs")]
async fn create_job(job: web::Json<PostJob>) -> impl Responder {
He (HBh 2 SEES STT 7R A 3 if job.user_id >= USERS.len() as u64 {
E Ellj ’ 1E' EjJ ) E%{T{%’f’tﬁgzlﬁl/n return HttpResponse::NotFound().json(Error{
code: 3,
M7 5 B - reason: String::from("ERR_NOT_FOUND"),
i)“ﬁla'lﬁ * message: String::from("User Not Found")
1. REUENRE— (create_job AFEIEMES, BH )
—t A N = }
FEHEGETRERAFESEFEERIEZLE) |

2. AF2BE—NMMERN Result IFRZAR




KR, 1BXERRET

IAIR):
create_job BYIR[E{EAZ Result
H BEHAFEE HERIRHEH7AR 8] NotFound Pafy

fn user_exists(user_id: u64) -> Result<(), Error>{
if user_id >= USERS.len() as u64 {
return Err(Error{
code: 3,
reason: String::from("ERR_NOT_FOUND"),
message: String::from("User Not Found")

#[post("/jobs")]
async fn create_job(job: web::Json<PostJob>) -> impl Responder {
user_exists(job.user_id)?;

}




{5/ actix_web::Result #1
actix_web::Error

A ]
REE: trait bound 'ResponseError'is not
satisfied

[

-

fn user_exists(user_id: u64) -> Result<(), Error>{
if user_id >= USERS.len() as u64 {
return Err(Error{
code: 3,
reason: String::from("ERR_NOT_FOUND"),
message: String::from("User Not Found")

#[post("/jobs")]
async fn create_job(job: web::Json<PostJob>) -> Result<impl Responder, Error> {
user_exists(job.user_id)?;

}




AEEX Error 28T ResponseError,
ARTE HEEET actix AEZRLY =41R [B]/ B4+ RY e N

RAEEXFRUG, ATLUSEESMEIR

impl ResponseError for Error{
fn error_response(&self) -> HttpResponse<actix_web::body::BoxBody> {
HttpResponse::NotFound().json(self)
}
}

fn user_exists(user_id: u64) -> Result<(), Error>{
if user_id >= USERS.len() as u64 {
return Err(Error{
code: 3,
reason: String::from("ERR_NOT_FOUND"),
message: String::from("User Not Found")

#[post("/jobs")]
async fn create_job(job: web::Json<PostJob>) -> Result<impl Responder, Error> {
user_exists(job.user_id)?;

\
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Rust FHRVIE A

xLE (Iterator) BRATEHES (MNEFKA. ME. BMERSE) THEN—MHRAEI. BiRMHT
K—ANKIFRESFHE—ITE, FATNXETEATEMAIE (WHIIE. BREY. £

F) o
Rust FEVIERES: LAFA Trait (I NFTE
pub trait Iterator { pub trait Intolterator {
type ltem; type ltem;
fn next(&mut self) -> type Intolter: Iterator<ltem = Self::ltem>;
Option<Self::ltem>; fn into_iter(self) -> Self::Intolter;
} }

\

QEELI next %, SIFRERSUMEERE F—1NE HE—ITELLI T Iterator trait BIKE, SFERBUEENAIBEN




struct Counter {
count: u32,
}
impl Counter {
fn new() -> Counter {
Counter {count: 0}

}
}

s // 73 Counter S2¥ Iterator trait
impl Iterator for Counter {
type Item = u32;
fn next(&mut self) -> Option<Self::ltem> {
self.count +=1;
if self.count <=5 {
Some(self.count)
}else{
None

// 79 Counter S
Intolterator trait
impl Intolterator for Counter {

type Item = u32;

type Intolter = Counter;

fn into_iter(self) ->
Self::Intolter {

self




iter(), iter_mut()flinto_iter()

X=1NHEBE AT RESHEE B NEN S
a0: Vec<T>:new().iter()
MR [EHY Iterator BY Item = &T

iter() FABE AT IRNESHWAA LS| BNENES. (RAILUBHESHHITR, BAREERE]
iter_mut() F7A8E B TREESH A Z5| BmVENESE. REIUBHESHHITER, FEEREN]
into_iter() A BB BT RIESHFIENXNERES. REILIBHESHRITR, AEIKBHEFE
Mo




e U

EREBEIVAR (chaining) @ — MR KB EBNRIEREIN. ZERIBIRKAILIESIAR, =
MR IR B —MEEMRZS, MMSEIXT IR R G B BERIR(E. ER2[KEE Iterator
trait P ESILIMBY A, REMEREREWHZ impl Iterators

let values: Vec<ub4>=vec![1,1,2,3,5/" ... */];
let even_sum_squares: u64 = values.iter().filter(|x| *x % 2 == 0).take(5).map(|x| x * x).sum();

ECBSEREA . map, chain, filter, flatten, for_each,




for_each()

for_each A AR EBFHNENTTENH—
| TB/%O

() {
:1'*”%3:[ r r ' r ]:

numbers. (). (|&x]| println!(

ES=PR_LEH for ... in ....iter() BFEY

i

r X))

5 e

18

7

BEEIFRRVIZIE, LLINFTENE




map FANIERSFHNE N TRZNA— TS, FRE—THNENRES. XTHRNEREESHE
HYIR[E){E,

] '
r r F r

< > = numbers.
, doubled);




chain FZERRMENSEERE—E, RE—MHIENSE. XTMEREILEHE—TIEN
28, ARIEHE_TIANESE.

vec![1, 2, 3];
vec![4, 5, 6];

<132> = numbers1. (). (numbers2.
, Chained);




zip BAERR M IA SN E—E, RE—MHVIENSE. XTIMEAENTRETSH, 28R
MER I N TR,

numbers = vec![1,
letters = vec!['a’

Zipped: :
println!( 7ipped); : 1 : 2




enumerate()

enumerate AAERSFHNEN TR LE—TERS], RE—PMHNENSE. XTINENLERTT
Zetd, B8TENRSIMTENE,

() {

(index, value) numbers. oF
printin!( index, value);




filter()

:| '
f r F

< > = numbers.

, even_numbers);




retain()

retain F7ZRATEREBHRGEES, REBEFRHFHTR. e EE—THVEAS, MEE
BRERSES E#H1TIERE.

() {

numbers.

print1ln!( , numbers);




collect()

collect KEAFHENSFIEIRNES (U Vec, HashSet, HashMap &) . collect B ¥i&1d 5K
I Fromlterator trait SRSCIX—IhEE,

|||r'Iu:|' = vec![1l, 2, 3, 4, 5];

, EVen numbers);




map
filter
filter_map
flat_map
skip
skip_while
take
take_while
enumerate
peekable
fuse
inspect

cloned
copied
collect
partition
unzip
fold
for_each
reduce
scan
by_ref
count
sum

chain

cycle

zip

rev

product
max

min
max_by
try_fold
try_for_each
advance_by
filter_count

min_by
max_by_key
min_by_key
find
find_map
position
rposition
any

all

nth
nth_back
last
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EARK Rust A] PARE 2IVRHYTRAE

o IRERY:: FH C++ 48T ucore FfEEME Rust 85 rcore Zik—

o YRIFIRIEASLLS: (£ Rust E4RiEss

o METE: FH Rust w5 fGim (Rust BRIEMN IZERAFAE, , , )

o BUBEZRSZMIL: Rust # C++ Zik—, Rust A] AR RIRBIFRE RNTFER)L
o o

e DHANRAFICHIFRELIE (FARZE) : Go # Rust Zik—




A |

S
2024 7R 17 H




