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4-2 |terators

AEER. ERERSERRRT—DLESFEAYS 0,1,2,..., RAENERBETRIE, FHFNE

s,

o Advance. BFIENREE

o Multiply: B MTT&RHRE
o Subtract: N TEMEIE
e ZipAdd: WP ITERMINE
o Odd: RREBFH

o Repeat: §MHEEETX

RERBLIN, THEEERETSZMEE - M HAEFTE, MEdERh N REEBHET
&,

Rust = HBA
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4-2 |terators

struct Infinite {
current: i64,

impl Iterator for Infinite {
type Item = i64;

fn next(&mut self) -> Option<Self::Item> {
self.current += 1;
Some (self.current)
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4-2 |terators

impl Multiply {
fn new(inner: Box<dyn Iterator<Item = i64>>, n: i64) -> Multiply {
Multiply { n, inner }
}

impl Iterator for Multiply {
type Item = i64;

fn next(&mut self) -> Option<Self::Item> {
Some (self.inner.next() .unwrap() * self.n)
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4-2 |terators

impl Iterator for ZipAdd {
type Item = i64;

fn next(&mut self) -> Option<Self::Item> {
let nl = self.inner.next() .unwrap();
let n2 = self.inner.next().unwrap();
Some(nl + n2)
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4-2 |terators

impl Iterator for 0dd {
type Item = i64;

fn next(&mut self) -> Option<Self::Item> {
loop {
let n = self.inner.next().unwrap(Q);
ifnd 2==1{
return Some(n);
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4-2 |terators

struct Repeat {
progress: 1i64,
n: i64,
value: i64,
inner: Box<dyn Iterator<Item = i64>>,

progress: HEEEH THE/LKX
n. BN TREEEILR

value: HREENEEMTA
inner: WEEMENRESE
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5-2 Date

B

M= AFE—NBE, HEXNEBRENETRENEHEEH 4,
XEAFEMCE. BPEIAEE LR, FREE, REMBANDERTS, ZAMHMTE,
®EBHE B8 #,

FEMEH. ZLEDNER, —EBHALES
HEESEBRTUT .

BT, £ECKHAZE, TRUERR—THEXHNE,

parse_from_str(&date, "), Y-Y%m-%d") .unwrap() ;

date + Duration::days(offset);

let date = NaiveDate::

let new_date =
println! ("{}", new_date);
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5-2 Date

KT HEN—EG®RN/NANR.
o BITESHERE, —ENEETFEN:

$ date -d "1919-04-13"

date: invalid date ‘1919-04-13’
$ TZ=UTC date -d "1919-04-13"
Sun Apr 13 00:00:00 UTC 1919

o L EHINTHANTE, NEKRHRRETER, HIEM 1582-10-04 33T
1582-10-15, EHEMFBETRES TR, FBIFEE— . 1300-02-29 &AM
HHAL?

$ date -d "1300-02-29"
date: invalid date ‘1300-02-29’
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6-2 Map Reduce

MEEM. SMARKNHE o mod m BE, BEMHTRM,

RTTE . ABEIRAN M Map Reduce, BEREXNTF—18E1E, TUSAFENTE. Map
(BR5Y ) #0 Reduce (149 ), ZEAH D, THTHIRIEL N K a® mod m EE, AEBNER
BT N — 1 REEE, HATTRUEBIFTIHESR XM, BaiRESR Map 1

Reduce:

o Map: B—%¥#7itE N & a® mod m, TWERX N KitEx B EEREEIRKH,
ANRFHIFTITES N MR,
o Reduce: =¥, FIAMEIZEMNESE, BNAFTERINFE KA, TRIRAIMENTIE,
8N MY AW, H3IFHTRF, BIERIHNFIER,
I FAEI T EmAIREGKLI Map Reduce &

data.iter() .map(mapper) .fold(identity, reducer);

Rust = HBA
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6-2 Map Reduce

{ER, Rust fREERHEMNERSBHASHETHTEE, RLLABBNITIURE rayon F, X3
T — RIS T R

use num_bigint::BigUint;

use rayon::prelude::*

let res: BigUint = nums
.par_iter()
.map (mapper)
.reduce(identity, reducer);

S58THMANXANE, XEXAT par_iter() &%, 3 H identity hAA—"NME, THT —
MEEREENEREY (AABSTMRES I ), XFEMEN T HTHIETUNTR N E
FsB TN
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6-2 Map Reduce

rASG, FEHTABHZE, EFMA nun-bigint FERKI, A7 KNG EIE LB
AREH, BEFEN— String, BEAEPHRECKER String HREEEKE Biglint.

use num_bigint::{BigUint, ToBigUint};
let a: String = read!();
let big_a = BigUint::parse_bytes(a.as_bytes(), 10).unwrapQ);

FREUNAEEN a,b,m &, BNTLEEENRE — struct B TAT, BREEHA
o, XM, ZERTMEREER rayon KN EEFHTHTH Map Reduce,

Rust = HBA
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7-1 Sleep Sort

G SLBHFIAY Sleep Sort HIFEZL: MTFHAGTHNE I TR, SHF—RNEBHL,
EXMNEFHEELE T TRNE,

TR AR A 6-2 Map Reduce BB, NENTREAECEAENRERSBIEIN, TN
Map: REEMNEREEE join BT LiE%K, W Reduce,

let handles: Vec<_> = data.into_iter() .map(|x: usize| {
spawn (|| move {

/o

1D)
}).collect); // &F. AH4LXEZ Map 5 Reduce 75
handles.into_iter () .fold(

identity: (),

reducer: |_acc: (), x: JoinHandle<_>| {x.join() .unwrapQ);}
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7-1 Sleep Sort

A4 Map 5 Reduce ENHFE?

Rust #9%REEEE lazy £, KK map BIRE ARSI T —MiEKEs, IHEBEIEMBK
7 map EEHNAE

ifi .collect () M2 evaluate xR BHILTE, XB A RBHIHIT map E@HHE
1208 Map Reduce #HE—#E, reduce £HTHIT, TERTHFHR

Thread 3 started at 2025-09-09 22:21:18.352694796 +08:00
3
Thread 2 started at 2025-09-09 22:21:18.653369880 +08:00
2
Thread 5 started at 2025-09-09 22:21:18.853817865 +08:00
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7-2 Atomic

RFHE. SERSIHZEHXER

o FFRIEREASHWEAERENSIFTUIAN®RIE, XTBRE—BFIE, —EEZHTIER, P
BAREEEMNETFXYIH (context switch §IHE|F— /\Z*iﬁ'z)o

o BT RIFBEFEE M F, CPU BE—RINETFBRERES (XHmbHIHN
fetch_add ) DR HEHM (1054 PES ) FIERFIBEIEN,

o BRERGZETRFHBIEEBN, TUILMI,

o ETP UM —RIIELHE ({552, Barrier, mpsc channel %)

Rust = HBA RFETHNBZERAR
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7-2 Atomic

KIER T A Mutex RLIN.

let sum = Arc::new(Mutex::new(0));

for num in vec {
let sum_cloned = Arc::clone(&sum);
handles.push(thread: :spawn(move || {
let mut val = sum_cloned.lock() .unwrapQ);
*val += num;

)
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8-3 Alloc Monitor

thread_local! #

o BEEAR, FFETNIMAKEN std: :thread: :LocalKey XE LRI MR

o ®BIY with A5 try_with A AT

o XF std::thread::LocalKey, BMERESAE—TETECHEIR, BEEIRIFD
MR [E

o Xfil lazy_static! &, ZADEMBENBKEN, RIERFHESREM
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PERE [E)

ZEPIBETRZRREMEEE . RHIFFEN 5 min RME, TFUERIE X,

& project AF| / MdF /mnt/ BT I UBEREBRRIFMEEEF)D

wsl2 ¥ Windows 89X # R%G#EHE| /mnt/ BRT, 58 /mnt/ BR TR, @BidmM%
HITRIE

MRS REIRNEXFERIE, 2 1/0 BEENES, WIS LA Windows XHR G H150)
L, mEFEERFRE

Rust = HBA
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PEBE ()R

Mt 7% Windows THIESEIEE, linux T8 htop

htop TTEMA linux RVESEEE, TUEF CPU. A, |/O EERBER

1 fug

1

1
4 I 1 oo oo oo
Henl I 1 Tasks: 55, 165 ;3 running
Supl 1 Load average: @8.64 0.38 8.29

Uptime: B5:19:59
Battery: 35.5% (Running on A-C)

5165 hisham cd @ 177M 12896 6764 5 8.8 8.2 0:47.75 susrsbinspulseaudio —-start ——log-target=syslog
5389 hisham 28 @ 177M 12896 6764 5 6.8 8.2 0:00.80

5388 hisham 28 @ 177M 12896 6764 S 0.8 B.2 0:00.80

5188 hisham 28 @ 177M 12896 6764 S 8.8 0.2 0:00.81

5174 hisham 28 @ 177M 12896 6764 S 0.8 B.2 @:45.67

5168 hisham 28 @ 32288 11616 18624 S 0.7 0.1 0:00.67 xfsett ingsd

5167 hisham c@ @ 32288 11616 18624 S 0.8 B.1 0:00.53 =

5159 hisham cd @ 35876 17196 14328 5 6.8 8.2 8:01.17 *Fceﬂ—pouer—nanager

Rust & HIA
BFRIHI%2Z Rust H2ES

5177 hisham 20 @ 35820 5@@@ 4592 S 0.0 @.1 0:00.80
5176 hisham e B 2952 2080 1976 S 0.0 B@.A 0:00.85 sbinsdbus—daemon —-conf ig—f i le=/System/Sett ings-at-spi2/ac|
5175 hisham 20 @ 35828 5008 4592 S 8.1 0:00.00

BERFUHENBZEERAR
21/ 47
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Xt &RG: AP

BHRME. EHSTERTHORCEXY, KAFETH, AEFSTHGSHEIREER,

B3fr L, AEEMA Command B— PRt TXHERGRIE, EEA Rust BHHREH
FRdE, FEBEEE (Windows £%F rm 1 mv, M2 del # move ).

@ Command: :new("touch") .arg(file) FWEH File: :create(file)

o Command: :new("mkdir").arg(dir) FWEHE create_dir(dir)

o Command: :new("echo") .arg(content) .stdout(Stdio: :piped(file)) Fu
B file.write(content)

EMEFROTELE T EAIE, B, GSTENETM < > £ shell AFBTNLEN, B
Command #{Tap S HIHE, ENERASEMHN, FEA Command B CHIEE M FE,

Rust = HBA
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BE1Z A0 3R

TENE, FENIRE BRNUXHHTERE, RSP REIBRNTE.

let path = format! ("{}/{}", dir, file); // only works on Uniz
NiZE#A Rust B MERRE std: :path: : {Path, PathBuf}, EHEEE,
// push

let mut path = PathBuf::new();

path.push(dir);
path.push(file);

// collect
let path: PathBuf = [dir, file].iter().collect(Q);

Rust #
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TEET S RIRENERE, BSFRAZERIFRENTAERERR, RE path LI T
AsRef<Path> Bt ol X .

pub fn create<P: AsRef<Path>>(path: P) -> Result<File> {}

AsRef #FE!. RIFHBYSIAEEMNER, RIS ATATUE— String:

o impl AsRef<Path> for str
@ impl AsRef<Path> for String
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SR A IE

Bl —TFERAEERNA S

® Result: A2 Ok & Err, of DA ITE Sk AMA TS K

@ Result::unwrap 1 Result::expect: Wis—E& Ok FBMHEHEFHAST, WREK
) 7l

o 7. WMBRLFHEREER Result, NI RUEHEREEHE,

7 OJ Rk, BEAREHTEHIERNMLT

o XH ARG

o BURERRIE

o EITFIERF

o BITAFPRHUNATHEFETHNER

Rust = HBA
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tHIR A IE

BIRAIEH RN

o T EBMER, BAitthetART, ENHFBAITUT

o WTFKAEZITHWIER, WkRFim, RH ML,

o NEZAWEIR, BERFWNE, UREREANGEIES A,

o WFKAEZTHER, AEHIMTERENER, HEd TIREES/HTNEESE, thrE
BN, mENERIREERED

AnfeT (e A SR IR HE R ?

BRHI Result #—KERXLE, KBER! RENE, HENQMEHI 1, BRIMUEG
R T o

Rust = HBA
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SR A IE

BEEIRAAIE, BEAE 7 BEN, LEREET L —RRE,
BRRMKT . FTREARBRESEETENERER, WIHSREEIREERE?

%, PrEHREEELIT std: terror: :Error 4%, T Result<T, Box<dyn

(==

std::error: :Error>>

FMA 7 BEFTUBE N ERERENTE, BTDIE—PARNEIREE, BiY From £
B34 Box<dyn std::error::Error>
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tHIR A IE

7£ actix-web ¥, WL AIRER"

X445 IF A1, TLUH Result<Responder, ResponseError> {EARAIREIE, XAERL
FET 7 BEFNFER,

Rust #
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tHIR A IE

#[derive (Debug, Display, Error)]
#[display(fmt = "my error: {}", name)]
struct MyError {

name: &'static str,

}

// Use default implementation for “error_response()” method
impl error::ResponseError for MyError {}

async fn index() -> Result<&'static str, MyError> {
Err (MyError { name: "test" })
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SR A IE

ifm OJ RIELFEE—" JSON iR, FLeaT B EXFEIRER.

#[derive(Serialize, Deserialize, Debug, Clone)]
struct JSONError {

code: ub4,

reason: String,

message: String,

Rust #
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tHIR A IE

SRIBEX WM Error KEAEMITNE HTTP mhy.

impl ResponseError for Error {
fn status_code(&self) -> request::StatusCode {
self.status_code

}

fn error_response(&self) -> HttpResponse<actix_web::body::BoxBody> {
HttpResponse: :build(self.status_code()) . json(&self.json)
b

Rust #
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SR A IE

TR BRI, TSI

fn not_found(message: String) -> Error {
Error {
status_code: StatusCode::NOT_FOUND,
json: JSONError {
code: 3,
reason: "ERR_NOT_FOUND".to_string(),
message,

s
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tHIR A IE

/3 Option::ok_or() = Option::ok_or_else() i€ Option<T> ##t5 Result<T,
Error>.

let language = config

.languages
.iter ()
.find(|1| 1.name == job.submission.language)
.ok_or_else(|| {
Error::not_found("...")

»7;

Rust #
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tHIR A IE

FEEMTMEIRT std: terror: :Error N EMEIREIRT) 8 E X HEIRKE,

impl<T: std::error::Error> From<T> for Error {
fn from(err: T) -> Self {
Error {

status_code: StatusCode::INTERNAL_SERVER_ERROR,

json: JSONError {
code: 6,
reason: "ERROR_INTERNAL".to_string(),
message: format!("Internal error: {}", err.to_string()),
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JEPE =T

actix-web 4 HTTP EXRH A

° BEIFETNERE, BMERBREET—MRERNRI BTN, £ MEREY B3 Worker
FHES, BRARER CPU o9ty

o EXLARETEE Accept RHISE, MRMIEEFHHH TCP =i,

o Worker FH{THEM Accept FHAEIRE TCP =i,

o B Worker #UE TCP &ijE, ASTARBI— NSRS ES, Az TCP &
ELEH HTTP 8%,
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JEPE =T

PRZETEN A A= SE B sl /558975 KB -

BEMERE T —1 TCP &R ESMNEK,

Hitiz TCP EESWAHBEEIFE—NEIEMN Worker;
HZAEMNTTHENRERIFARANE, Worker T E4NE TCP & a3 HTTP 53K,
B2 Accept BRI ITEREHRLIETT, T ESHK TCP &, il VSCode
REST Client fi#ATTBUIEK ;

YFrE TIELRER7E N, A ANEIEKRT o

Rust = HBA
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JEPRZETEN

o A SCERAFPAZEVEN?
o P‘ﬁ/]\/EE\E%
O LFHZEIFAMAIEAZE, M tokio: :process: :Command #X std::process::Command,
S B BAT
Q LB IFAMAESBIRNLIE DR, A actix_web::web::block
o W7 async RPFTEH— P RIITE . actix_web: :rt::spawn
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JHEBAS

SHERI T UGN ES R, BEIRZERETEERTIEN, HENESEEFENERN
5, SrBMR Bl 4G A

HEBIIRBES AR, BUnESf. MmROELRE

Rust #
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Web %4

e SEIRE K TN RE?

o ERXEFEENRASH, FTA—KEFEH POST 77E89 HTTP &K,

o Aip&fIZLEY URL %4 EH? 717, BA URL —REITHEBED, FrA—MBER
FEERNIEX T,

o MBS POST EKRMIEXID? RERZA HTTPS &g %R,

o HEAMEERmNZLNMIEE? —MEABHLE, RABFEERNERSE, WREEA
HTTPS, BAWMEZEREG W 7T ERIEK, BITMNER, FHEEMEHN,

o WREFHNEEHZHI, A Challenge-Response 75 7&K TIAL;

o Fih o] BIXRFEIL? TaE, WRXATHXEE, WHERTUFBBXEREHR—D
AraREftmMuy E8E P,

o MAEAFEZHENER? TMESFAPRMNET, RZiE_EEE, SUTRESKERE
BEMER .

Rust = HBA
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Web &4

Wfel 4P B FORTE?

o Cookie: BR&EmAE HTTP 893k ERN0AN Set-Cookie, TR N 528K Cookie, 3B
Az E—ENEAN L ARG RNIE, B KLEBPRM Cookie FE;
o Bit—, FEIRE Cookie WRELEM, WIRHIEEE, BREAALTF IS K, RE{LET
HTTPS %%, REIERES,
o Cookie AARTHERNMZEGHALELR, EFERE2— M EVE, BEREREETEN
o BATNIES,
o Bearer Token: FR%imi@IT JSON mNEARNERFEFPim— 1 Token, ZEEFHAIE
K B98¢, %%Eﬁ/’ﬁﬂﬂ Authorization: Bearer xxx SLEBSEIAIE;
o MTFNMBARLAFNAIX Authorization: Bearer xxx ki, X—FHBEE JS =
8
o Token I8 R b BEH, EUHKEAE JWT, EREEE—K JSON £LHRILEHER,
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M TR PEEE T B EIE R EA S

o EZfEAN OJ FF& Web BlimtIeS %, t0RBIwEEE 7% http://localhost:8000,
JEiREBEE http://localhost:12345, WBIREIwE JS BEHmARIER, TESWEN
YIS AL

o RER CORS Z2tlfl: BINERTARF JS HRHMEHENTE, SN TRESEL
MR, Flanie A Wik, JS MR T & B Wik EERNBLER,

o IR, W= AE OPTIONS EkigilGimed Ak Bam JS HEEEK,
B ol AR N h B9 SL SRR ES, A UFRTEG JS MURLEE,

o RS, TLUMA actix-cors FEXRHEHEE CORS, REBuIENEHHE

Rust = HBA
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BEEER

HiEEEGFHEEEN T ER:

CREATE TABLE users (
id INT,
name VARCHAR(255)
);

F—FRT—1THEF, EWEMRE CREATE TABLE WNisEmM &M%, F OJ KEW, NiZ
ENFENNBEHRENRNTID, MARFIMLUEUFRFENE RN RESIEE D,

EIEIRIIEE LIS, T A EHRE.
SELECT * FROM users WHERE name = "abc"
BIEEDTCIBRRSIRA—THIAETN, WRFIMRER TRED, XEFHLEIRT,

Rust = HBA RFETHNBZERAR
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BEEER

o BEMRIXEEFLZNEIES, WUR? RMFESFELINHTEN, SIEEHZNINTBEL
7

o NTLHU—NEMXER, BENIEARZRIE ID KEF. tIB—MEXFEME jobs F1—

MBS R cases, ZHFBIY ID #47XKEL, BlaoM—1 job id TTIXEEE] cases &

PEIREX N RZNE T IEUES,

FWHEE, A JOIN 1BaH e B (E SR S5 B8N Rk

A ERA FOREIGN KEY R{RIE A RPigEH B =i ID —E2E74H;

ID /A AUTO INCREMENT 3L,

AT HEZEEHSETER, BERREED,

Rust = HBA RFETHNBZERAR




312
OOOOOOOOOOOOOOOOOOOOOOOO0.000

BEERE

o BIREUEEERMNNG, FRIETLIEENIL, B BF0%E0D,;

o ERERERIRERN, ARARR Y EERRER JUEREHREERE, JFEHARANR,

o FINEEMERREE —EATUEEERD T, MBAEMPSNNREE, HEIARSHE
T IAIE;

o Eit—4, RFERFEIEEAF AR, NRBFENNR, LHEEHETRE/ N

Rust = HBA RFETHNBZERAR
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BEERE

EEA SQL EaNNE, BEFEEENPINA-ENTHAR.

SELECT * FROM users where name = "abc";

XEH "abc" BEMAFNERERPRE, BLE—MIERNEERFHRHHE.
format! ("SELECT * FROM users where name = \"{}\"", user_name)

BREXMEFAREN, ZHH SQL EAHRE!

Rust #
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BEERE

SELECT * FROM cars WHERE plate = "ZU 0666"; DROP DATABASE ...

2: SQL SEAKBIF

Rust #=HIBA BERFIHENBZERARR
BFRItI%2 Rust HI2IES 46 / 47
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BEERE

ATESR SQL JEAN, THEERFRFEHE.
SELECT * FROM users WHERE name = ?

AEERITERNIHRE NLERESE.
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