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v 7 g Result
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Rust (jwsgiaoly

\ U.U).)

Aol g3 Rust ay

pleo ylgie @ LS g Lo pl)Sg, pJgl «Cargo (rustup (Rust >

Rust

cargo run



YRust | >

C++ 9 C JSA N &!).M‘ RUST PROGRAMMING - 1

dangling (yge (null (g0 — (44l

88 gy 1 (o Jod = L i

& ol STy
C++ 9 C (Jio dangling ye null o 00wy (Slojod
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5SS aal FUStup.rs ;) rustup L 1, Rust
-l 1l Gwe (Cargo g LS sy rustc

us 19

3 laise 655 59,4 |,z aee rustup update
Dgd e pikie ¢ StADIE dxis G alan ma 4o

RUST PROGRAMMING - 1

Cargo 4 rustup

terminal

$ curl --proto '=https' -sSf https://sh.rustup.rs | sh
$ rustc --version

rustc 1.82.0 (f6eblleec 2024-10-15)

$ cargo --version

carge 1.82 .0
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Cargo.toml |16 <SG L 6590 o CArgo new
|, 0l cargo run .s ;L Src/main.rs g4

e L printin! .ol g 9,6 abis fn main
oMo Jds Unes do e MACIO G s

.s)‘a xRS

RUST PROGRAMMING - 1

fn main() {

Cargo U Los e

src/main.rs

println!("Salaam, World!");
let city = "Kabul";
println!("Hello from {city}");

}

// $ cargo new hello && cd hello

// $ cargo run

el y Rust — LIS .58 - MyWebUniversity.com - @MyWebUniversity-Dari
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RUST PROGRAMMING - 1

o000 terminal
error[E0384]: cannot assign twice to immutable variable “x°
--> src/main.rs:3:5
28 let x = 5;
| - help: consider making this binding mutable: “mut x°
el X = 6;
I

ANANANAN

cannot assign twice to immutable variable
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Cargo slgle 8

lig 20 Rl 090 1, el cargo check
Lk S cargo build --release .8 o

RUST PROGRAMMING - 1

2 2 s olosd

b WS ey VS Code s |, rust-analyzer ek L
ESEVN ;.ub ﬁ&.\.ﬁb b la s> 9 Lﬁay Uas &y atyp cargo check

augs =l B cargo build --release

o iulejl ly=l cargo test

lint 8940 cargo clippy
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9 (G2 pasdi ¢l justio
Logs
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Rust

cargo run



P AU sk a1 g ol pite S let
L*ms‘)§§&3‘)(3‘.gtﬂs ﬁ)>1L51§9.glu»‘)glgbjééﬁ3

Al iajles Solal ) 058 Garegs (250 0l
WS e purd 38 e ke i e |, mut

10

RUST PROGRAMMING - 2

o000 main.rs

let name = "Mariam";
let mut score = 90;

score += 5; // OK: score is mut

// name = "Zahra"; // error: immutable
let total: i32 = 100; // explicit type
println! ("{name}: {score}/{total}");

mut 4 let

wsasly Rust — LIS .5 - MyWebUniversity.com
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const 4 shadowing

L g aiie Sulet ;) e lgs aslain) b wils o
. «wl Shadowing (pl.asS del pbi (ylos

RUST PROGRAMMING - 2

plia (sl akals £ 95 WL cONSt sls i

5 g e ool LS const MAX_STUDENTS: u32 = 30;
.. sslii] UPPER_SNAKE CASE

L N main.rs

let input = "42";
let input: i32 = input.parse().unwrap(); // shadowed: now a number
let input = input * 2; // 84
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e o g s e slas i) s L integer

L true w bool (il s 8 s T64 float
,= (Unicode . o > S, char 4 (false

) il

Y.o¥

12

scalar slag ¢

RUST PROGRAMMING - 2

Cuildsb Jbe

CoMe s [ jlocueMe =7 = 255
Job «uS il 3
w23y float 3.14
true

witlylgz Unicode 'S

wsasl y Rust — LIS .S - MyWebUniversity.com -

£y

i32 - u8
usize
f64

bool

char

@MyWebUniversity-Dari



ot S J8Le (ygas

S ol o lo ) sae slag g5 5% e Rust
.. method ;| 5 (S ssleiul @s ;) cast Gl

RUST PROGRAMMING - 2

oo sas debug. overflow glacusL s

[ N N J main.rs
LEL?‘L-.‘-US@ ;9.95.\» 59, ("L:%“—g‘:’.t:")(“)gsﬁ let a: u8 = 250;
s Leti br=a as U322 + 16; £/ 260, explicitcast
) a.checked add(10); // None (would overflow)
a.saturating add(10); L1255
let avg = 7 as f64 / 2.0; /A aS

13
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Lmd.’,j 9 Lo tuple

U1 bels b oaiS 5L let U 1, o S e

RUST PROGRAMMING - 2

QB):‘\% UASJ.:" ..3)‘.3 aﬁj k&a 3 ;.,\_?t; JSL d‘:!‘)T kS‘.‘! oo main.rs
- . N o LT let student = ("Ahmad", 21, 88.5);
pamc L’le’a" alasl> U‘U‘? &L? d“’)‘}‘J‘ let (name, age, score) = student;
_;;SLSO println! ("{}", student.0); // Ahmad

let primes = [2, 3, 5, 7];
let zeros = [0; 5]; 0500500
println! ("{:?} {}", primes, primes.len());

14
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el 3 Lo sy £ g i Cigj23 T G 1 Lol
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16

RUST PROGRAMMING - 3

LN main.rs

fn square(x: 132) -> 132 {
X // no semicolon: returned

I

fn average(scores: &[f64]) -> f64 {
let sum: f64 = scores.iter().sum();
sum / scores.len() as f64
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<) expression S if

bool 6wl ol Lys g s i e g 00 500, o if
WS o wlustrue | sae Sy Rust tesl (=8

RUST PROGRAMMING - 3

Ol dxais ailgise ) EXPrEssion Sy if (s>
¢ - . e let grade = if score >= 90 {
- ternary Slese Jie el arie d el | "

} else if score >= 75 {
IBI

} else {
ICI

I

let label = if passed { "pass" } else { "fail" };

Y. v
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S break b S o ) S5 asnas 5l lOOP

v Qg aid> 1 e G wlgi e break

.A;)Lso dJLl?’ gi&uJ )‘)é)q l9)m2 L:;g leéj ti\AIfl”GE
;5 LBas s o 5>1 @apostrophe <G L s label

Sy

break ,lisis 4 loop. while

RUST PROGRAMMING - 3

main.rs

let mut n = 1;
let first big = loop {
n *= 2;

if n > 100 { break n; }

// 128
hiE

‘outer: for i in 0..5 {
for j in 0..5 {

if 1 * j == 6 { break 'outer; }
}

}
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ls range 4 for

range sy, ol ilon JB8 oz 2 g9, fOF
w1, 31 ahis g9 .la collection g laayl ) <l

RUST PROGRAMMING - 3

9 GQJ‘J-J‘L;Q L> Step_by c.L\SL’c u.S&); rev see main. rs

. for i in 1..=5 { print!("{i} "); } /N2 EE RS
D30 D l oS3l enumerate for i in (0..10).step by(3) { print!("{i} "); } // 0369

for i in (1..=3).rev() { print!("{i} "); } // 3 2 1

let cities = ["Kabul", "Herat"];
for (i, c¢) in cities.iter().enumerate() {
println! ("{}. {c}", 1 + 1);
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20

RUST PROGRAMMING - 3

Al €Xpression oSN

let area = {

beo

main.rs

// value of the block

// w and h no longer exist here

println!("{area}");

7/ 1305
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«_USJLQ slasacls

5 Sle iy s s SOl S s laie e
9 33350 AIrOP laie <39, 00 (g 0 SCOPE

RUST PROGRAMMING - 4

. dlasl>
A |, akisl> RUSE s e 8 5l2) susl8 a3l = U
¢ garbage collector (jgu 68 ey pae JulheS s oSy ake 0 1
Sllo Sy hnid g Sy 5o 2
3giu 0 drop jlade — 39, scope jl Slbo 3
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move

move |, ol 8us ke 4 String Sy (sls

RUST PROGRAMMING - 4

Copy l bool 5 k integer Jse sl slag g [ st moved x Gmvaui) | ~‘{Kabu1-n (s bytes}>
J.JSML;O L,_»lS move L5[> LR ¢ A ud L s2: ptr - len 5 - cap 5 J

2 19 AiS ;0 move |y cuSlle let 52 =515
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clone

g ‘J.;Su,e u_,ls o b heap 83)s .aiS

.
o

RUST PROGRAMMING - 4

Se i)t wlas K 558 s clone s
. Lzﬂ‘ " tg let sl1 = String::from("Kabul");
gl s0 PRI Bres (2 let s2 = sl.clone(); // deep copy
println! ("{s1} {s2}"); // both valid
let a = 5;
let b = a; // 132 is Copy

println!("{a} {b}");
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25

ls reference L (5,8 o8

RUST PROGRAMMING - 4

L N main.rs

fn length(s: &String) -> usize {

s.len() // borrows, does not own

}
fn shout(s: &mut String) {
s.push str("!");
}
let mut city = String::from("Herat");
let n = length(&city);
shout (&mut city); // "Herat!"

isiaelip RUSE— (Jol§ ()58
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- i L reference <SG liss b ol S

UK |, use-after-free ; data race la L

A

RUST PROGRAMMING - 4

borrow checker

7

) { N\
X b v jle
o let a = &v; oleta=&v;
e let m = &mut v; oletb =&v;
0 uuygi + 6diilgS o 3bj gwoaiilgs »
J . J
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i R
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o lifetime

N Cargo run
lifetime glo annotation g UTF-8 «aul)l (gl slice «aidy; gl slice «&str ply ;5 String



90 My J2B 5 lacusIl dis, S String
s a0 e 8 5 3 slad S, &SHr .l heap

e 83)5

literal s <35 (1] 105 580 &SHr b Ysene boals
Al e e SUING ea g b

28

RUST PROGRAMMING - 5

&str 4l ;0 String

7

&str

i8558 sl ¢
Sdilgs ki .

"hi" gl literal -

String
heap (59, ¢jl>cusIlo »
push_str :33S ai) Llgi0 ¢

« String::from("hi")
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ais, sl slice

&g wsd b )y ais, Sy ) sagame S Slice

o

e Lol aals Jxls Ag.ﬁjégLso(ijé adais g5 g

RUST PROGRAMMING - 5

‘LMB E )g‘ RUSt 9 ¢ A ad ;.ul_s Mﬁa chu.‘SJ.J‘ 000 main.rs
i S a2 _ “ . . let s = String::from("Salaam World");
paniC wus (23 UTF-8 (ubsiz 8> Sy let hello = &s[0..6]; // "Salaam"
S e let world = &s[7..]; // "world"

fn first word(s: &str) -> &str {
s.split(' ').next().unwrap or("")

}
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s pize UTF-8 sines RUSE gladis

Oz S Sl 1, 08,5 S S[0] L il gi e

Jsb slelen ) gy ,> mulews ) Chars ;)
"LLE;L;f° ‘)lf; L;LXA»‘)Q (_5‘)3 L;)Xab ..l%}lfg O.Bljﬁixu‘ L:_Lgte

30

la char ¢ UTF-8

RUST PROGRAMMING - 5

[N N J

let word = "L I8";
word.len(); // 8 bytes
word.chars().count(); // 4 characters
for ¢ in word.chars() { print!("[{c}]"); }

let upper = "kabul".to uppercase();

let joined = format!("{}-{}", "Kabul", 2026);

main.rs
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31

&) ) sl slice

RUST PROGRAMMING - 5

o000 main.rs
let a = [10, 20, 30, 40, 50];
let part: &[i32] = &al[l..4];

¥ Job S0 o)Ll a[1..4] ay part
a[o] a[1] al2] a[3] a[4]

EEEETN I N
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32

L lifetime

RUST PROGRAMMING - 5

o000 main.rs

fn longest<'a>(x: &'a str, y: &'a str) -> &'a str {

if x.len() > y.len() { x } else { y }
}

let a = String::from("Mazar-i-Sharif");
let result;
{
let b = String::from("Herat");
result = longest(&a, &b);
} // error if result is used here: b does not live long enough
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LS e d*—*—.’%}g ‘)J‘Q‘Ab slealis struct o
ol aiged G lid e 4y laie (gl
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34

la struct _ay =5

RUST PROGRAMMING - 6

struct Student {
name: String,
clity:SSitRINg);
score: f64,

main.rs

}
let pame = String::from("Mariam");

let mut s = Student { name, city: "Kabul".into(), score: 95.0 };
s.score += 2.0;
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35

158 e il e sl ),

RUST PROGRAMMING - 6

o000 main.rs

impl Student {
fn grade(&self) -> char {

if self.score >= 90.0 { 'A' } else { 'B' }
}

fn add bonus(&mut self, points: f64) {

self.score = (self.score + points).min(100.0);

}
}
s.add bonus(5.0);
println!("{}", s.grade());

le. method 4 impl
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du&’b self U9 Impl JE u_’\.‘ag:'l.o
Aiga oo oo (IS g5 L oS (ks associated
T ‘o«.w) neW

£33 55 a3 S L Self

associated slo U

RUST PROGRAMMING - 6

LN N J
impl Student {
fn new(name: &str, city: &str) -> Self {
Self { name: name.to string(), city: city.to string(), score: 0.0 }

main.rs

}
}
let s = Student::new("Ahmad", "Herat");
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derive: Debug. Clone. PartialEq

Sgiss i sl |zl 548 attribute derive
Clone (w8 o> {71} L was e s ) Debug

RUST PROGRAMMING - 6

[N N J main.rs
_ #[derive(Debug, Clone, PartialEq)]
ol o) s g L LI, e S macro dbg! struct Point { x: 132, y: 132 }
w‘ ujl_c VoDl debug LS‘).’ c-L:\SL’c let p = Point { x: 3, y: 4 };
println! ("{:?}", p); // Point { x: 3, y: 4}
printin! ("{:#?}", p); // pretty, multi-line

let g = p.clone();
assert _eq!(p, q);
dbg! (&p);
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S ls ab g sleais L tuple struct
sl NEWtype oS ¢ sulhs S, tuple struct

= Qj}JSL_sAB

el 5 Ao 05,8 LB gl LS Vs
e

newtype ¢ 4 s tuple struct

RUST PROGRAMMING - 6

struct Meters(f64);
struct Seconds(f64);

main.rs

fn speed(d: Meters, t: Seconds) -> f64 {
d.o / t.o
}
speed(Meters(100.0), Seconds(9.6));
// speed(Seconds(9.6), Meters(100.0)); // compile error v
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Rust

cargo run
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40
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.

A

RUST PROGRAMMING - 7

LN N main.rs

enum Shape {
Circle { r: f64 },
Rect { w: f64, h: f64 },
Triangle(f64, f64, f64),

}

enum Message {
Quit,
Move { x: i32, y: i32 },
Write(String),

s3ls L ke enum

isiaelip RUSE— (Jol§ ()58
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cws NUIL S5 Option:

Lalo cwl OSwe oS (5 luds .5l Rust. null
L lie G L Some L is s Option ¢ 5

RUST PROGRAMMING - 7

None.
g il b None .\..\gb,o Y=o blo.w )_LyL\,oS fn find student(id: u32) -> Option<String> {
/ﬁ,o\ nU” pointer LSLQ‘ CraSh gy ; , if id == 1 { Some("Mariam".to string()) } else { None }
e 23030l

let name = find student(7).unwrap or("unknown".to string());
let len = find student(1l).map(|n| n.len()); // Some(6)
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match

LS o dlie s pattern b 1, luse S match

RUST PROGRAMMING - 7

g b enum ;) ) esls wilgi e b pattern ———
Y/ “' . n area\s. ape ->
33””@)3})&"5)*7)45[4)3&)&‘9:@ match s {

Shape::Circle { r } => 3.14159 * r * r,
Shape::Rect { w, h } => w * h,
Shape::Triangle(a, b, c) => heron(*a, *b, *c),

}
}
let label = match score {

90..=100 => "A", 75..=89 => "B", => "C",
I

42
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let else 4 If let

if let (uas o el pattern <SG« luss i3,
sl J366sS Lel§ match &

RUST PROGRAMMING - 7

Y/ .
38 o0 L 395 ba w8 o), lase S let else
O3 DI 3)/ RO ’L’A 4/ - if let Some(name) = find student(1) {
_,5)‘,5@ dSq L.SS"'B)}’ Uﬁ‘u ‘)L}‘L‘" Ao (,Lg } println! ("Found {name}");

fn parse age(s: &str) -> u32 {
let Ok(age) = s.parse::<u32>() else {
return 0;
5

age
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ls enum (g, b method

wolgs oo «la STruct Jie ww ;s (s €num
J=1s Lol aisls method L impl e

s 69) LQQT [ N ] main.rs
#[derive(Debug, Clone, Copy)]
enum Light { Red, Yellow, Green }

RUST PROGRAMMING - 7

51 =le enum Lss Result 4 Option ¢

impl Light {

uie sla method L (i s Juli) Sl lis fn next(self) -> Light {
match self {
nblg) Light::Red => Light::Green,

Light::Green => Light::Yellow,
Light::Yellow => Light::Red,
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Cargo run
anyhow g thiserror «xylaw glalas ? Slac (Result (panic!



Gl S e iBgie aly G L1, pl S5 4 panic!

Err. panic L None ¢4, expect g unwrap
(s g b tle ) g 2w sl e o 3S Lo
N

46

RUST PROGRAMMING - 8

o000

$ cargo run

thread 'main' panicked at src/main.rs:4:37:

config.toml must exist: 0s { code: 2, kind: NotFound }
note: run with "RUST BACKTRACE=1" to display a backtrace

terminal
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Result

ReSUlt 1isa plSL ) (Siae oS lagli
Jie s SGLEm G luse L OK tuisls 8 e

RUST PROGRAMMING - 8

Jse ke method ;) L cassS match s g, g
.L.L.\S aalasi) map_err 9 UnWFap_Ol’_else match fs::read to string("scores.txt") {

Ok (text) => println!("{} lines", text.lines().count()),
Err(e) => eprintln!("Could not read file: {e}"),
}

let n: 132 = "42".parse().unwrap or(0);
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RUST PROGRAMMING - 8

OL\BS 9 kSLv .555 a ‘) matCh u.’&jjo dlsbc)).k.,) see main.rs
Vi = q
ol ReSUIt Ul main . g . fn average from file(path: &str) -> Result<f64, Box<dyn std::error::Error>> {
| )Siré EPLSQ ‘ = L}g : let text = std::fs::read to string(path)?;

let nums: Vec<fb64> = text.lines()
.map(|1] L.trim().parse::<f64>())
.collect::<Result< , >>()7?;
Ok(nums.iter().sum::<f64>() / nums.len() as f64)
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RUST PROGRAMMING - 8

[N N J error.rs
#[derive(Debug, thiserror::Error)]
d‘}w Caede L o ojlz‘ From LSLQ’(J"'L'\-’ enum GradeEr:or { . "
. . . .. . #[error("cannot read file: {0}")]
RS ()—’-\'\-’ )635> ‘))—‘U-UL‘ ZJOM le-‘ﬁuc} Io(#[from] std::io::Error),

#[error("bad score on line {line}")]
BadScore { line: usize },

b

fn load(p: &str) -> Result<Vec<f64>, GradeError> { /* ... 7 ... */ }
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50

lo aSals) ) anyhow

RUST PROGRAMMING - 8

L N main.rs

use anyhow::{Context, Result};

fn main() -> Result<()> {
let cfg = std::fs::read to string("config.toml")
.context("reading config.toml")?;
let port: ule = cfg.trim().parse().context("port must be a number")?;
println!("port {port}");
0k(())
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Vec

macro ...l heap g, s, b &) ) S, Vec
e 3 e pUSh sl e e Juie U1, S veEC!

RUST PROGRAMMING - 9

d ‘)VEC ‘.\3‘329 a)\s ﬁjﬂ Lss &.}U S A8 cee nain. rs
L S|ice e ‘ . let mut scores = vec![90, 85, 77];
A (o 8 2 JI s scores.push(92);
scores.len(); // 4
scores[0]; // 90
scores.get(10); // None, no panic

scores.sort();
scores.retain(|&s| s >= 80); // keep 85, 90, 92

52 sitals p RUSt — JolS . ,s$ - MyWebUniversity.com - @MyWebUniversity-Dari



s s &K 1, lase IS slaca> HashMap

53

slaadS  Bg e sass Ciy mi aleay ol )5
S aslii) BTreeMap )" .\3)\3 ﬁ)"ﬁ S yo

HashMap

RUST PROGRAMMING - 9

[N N main.rs

use std::collections::HashMap;

let mut counts: HashMap<&str, u32> = HashMap::new();
for w in text.split whitespace() {
*counts.entry(w).or insert(Q) += 1;
}
if let Some(n) = counts.get("kabul") { println!("{n}"); }
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RUST PROGRAMMING - 9

L N main.rs

‘) d‘k" ;'\'\gl‘ ‘\*S@ IP=e ‘) move: closure let bonus = 5;

"\3)“5 (a)y l;z, thread Lf‘).’ oS ‘,3)_&?\! 3)'.'3@ let add bonus |s: i32| s + bonus; // captures bonus
add bonus(90); // 95

let mut count = 0;
let mut inc = || count += 1; // FnMut
inc{icedincls)s

let owned = move || println!("{bonus}");

54 sitals p RUSt — JolS . ,s$ - MyWebUniversity.com - @MyWebUniversity-Dari



55

scores.iter() — iterator
filter — |s| **s >= 80

map — |s| s * 2

RUST PROGRAMMING - 9

iterator _la adapter

collect
Vec<i32>

map £l filter | scores.iter()

[s]s*2 |s|] **s >= 80 iterator
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RUST PROGRAMMING - 9

LN main.rs

let mut by city: BTreeMap<&str, Vec<f64>> = BTreeMap::new();

for s in students.iter().filter(|s| s.score >= 50.0) {

by city.entry(&s.city).or default().push(s.score);
}

for (city, v) in &by city {
let avg = v.iter().sum::<f64>() / v.len() as f64;
println! ("{city:<10} {avg:.1}");

ot (43,5 125y
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L trait

RUST PROGRAMMING - 10

L N main.rs

trait Describe {
fn name(&self) -> String;
fn describe(&self) -> String { // default method
format! ("This is {}", self.name())
b
}
impl Describe for Student {
fn name(&self) -> String { self.name.clone() }
}
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59

From 4 Display :s i) sle trait

RUST PROGRAMMING - 10

L N main.rs

use std::fmt;

impl fmt::Display for Student {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
write! (f, "{} ({:.1})", self.name, self.score)
}
}
println! ("{s}"); // Mariam (95.0)
let c: Celsius = Fahrenheit(98.6).into();
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RUST PROGRAMMING - 10

[N N J main.rs
fn largest<T: PartialOrd + Copy>(items: &[T]) -> T {
355 .\.\.\Su.o salisu) oS P 0 d‘)} Rust let mut max = items[0];
2 . X . .. for &< in items {
| ) a8 ENENICS 1y (38 o ddg5 (solais] e e =
b
" ZM max
}
largest(&[3, 9, 21); // 9
largest(&[1.5, 0.21); /5
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RUST PROGRAMMING - 10

where 4 impl Trait

main.rs

fn print all(items: &[impl Describe]) {
for i in items { println!("{}", i.describe()); }

55

fn evens(limit: u32) -> impl Iterator<Item = u32> {
(0..limit).filter(|n| n % 2 == 0)

b

fn report<T>(x: T) where T: Describe + fmt::Display { /* ... */ }
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4 ) 4 N\
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RUST PROGRAMMING - 11

Sthread

4

X

isinelip RUSE— (JolS ()58 -
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\\.oY

la thread 55 L

RUST PROGRAMMING - 11

LN main.rs

use std::thread;
let files = vec!["a.log", "b.log", "c.log"l];
let handles: Vec< > = files.into iter().map(|f| {

thread: :spawn(move || count lines(f))
}).collect();

let total: usize = handles.into iter().map(|h| h.join().unwrap()).sum();
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ls channel

RUST PROGRAMMING - 11

L N main.rs

use std::sync::mpsc;

let (tx, rx) = mpsc::channel();
for id in 0..3 {
let tx = tx.clone();

thread: :spawn(move || tx.send(format!("worker {id} done")).unwrap());
}
drop(tx);

for msg in rx { println!("{msg}"); }
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Mutex 4 Arc

RUST PROGRAMMING - 11

o000 main.rs

use std::sync::{Arc, Mutex};

let counter = Arc::new(Mutex::new(0));
let mut hs = vec![];
for in 0..8 {

let ¢ = Arc::clone(&counter);

hs.push(thread: :spawn(move || { *c.lock().unwrap() += 1; }));
}
for h in hs { h.join().unwrap(); }
println!("{}", *counter.lock().unwrap()); // 8
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V1.4

RUST PROGRAMMING - 11

o000 terminal

error[E0277]: "Rc<i32>" cannot be sent between threads safely

| thread: :spawn(move || println!("{}", rc));
| nnnnannnnnnns "Re<i32>" cannot be sent between threads safely

help: use "Arc<i32>" instead

8
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Cargo.toml 4 l» crate

53 oS (Gga e siaeli RUSE: Crate s laasboiS
- 1,8 cargo add .wugs e aiie Crates.io

RUST PROGRAMMING - 12

gserde ;1 b g b slolesS T )y clap ;| ool

sl p anyhow ;| 4 JSON I, serde_json name = "grades”

version = "0.1.0"

LAUa> edition = "2021"

[dependencies]

anyhow = "1"

clap = { version = "4", features = ["derive"] }
serde = { version = "1", features = ["derive"] }
serde json = "1"

\v..
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RUST PROGRAMMING - 12

src/main.

use clap::Parser;

‘L"}‘"'Lf LS‘“S L—’Lk'\"o}“ l’“ dOC Comment /// Summarize student grades from a JSON file
#[derive(Parser)]
struct Args {

/// Path to the JSON file

file: std::path::PathBuf,

/// Minimum passing score

#[arg(long, default value t = 50.0)]

pass: fo64,

clap L laglesS))

rs

\Y..Y

7 isiaelip RUSE— (Jol§ ()58

- MyWebUniversity.com - @MyWebUniversity-Dari



serde L JSON

3 JSON & |,Rust ¢l serde. struct
| ,derive Deserialize .o Joud oS<
e 9 (.l{}lf; ¢Lél«5‘ eee

#[derive(serde: :Deserialize)]

k_§\£ 9 ‘mw 1] 5 ‘-\-"?w ‘)&Jtﬁ maln &JL\ struct Student { name: String, city: String, score: f64 }
d‘}w - y_c O‘S LS.JLQ” . L\ “L:\Sw g_!t> u-")‘)g fn main() -> anyhow::Result<()> {

let args = Args::parse();

let text = std::fs::read to string(&args.file)?;

let students: Vec<Student> = serde json::from str(&text)?;

let passed = students.iter().filter(|s| s.score >= args.pass).count();
println! ("{passed}/{} passed", students.len());

Ok(())

RUST PROGRAMMING - 12

src/main.rs

\Y..Y
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RUST PROGRAMMING - 12

5 & 2l 2 b K cargo build --release
. . $ cargo test
35l e target/release s aug e i
test tests::average works ok

test result: ok. 3 passed; 0 failed
$ cargo build --release

$ ./target/release/grades students.json --pass 60
7/9 passed

\V.-f
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iz slapas
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