Learn Rust
By Building CLI application




“Du bon code avec le bon sens”

Julien Rollin
CTO TalanLabs

Dev / CoachCraft / Cloud ready




®

Rust overview




“ A language empowering
everyone to build reliable and
efficient software.”

rust-lang.org
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History

2006: Graydon Hoare and others at Mozilla Research
2010: Mozilla sponsors the development

2012-2014: TypeSystem, core Team, great adoption
2015 : First stable release

2022/04: 1.6.0



Rust philosophy

Fast

Concurrent

Safe



Performance and reliability

Performance
blazingly fast and memory efficient (no garbage
collector)

Reliability
rich type system & ownership model guarantee
memory safety & thread safety.

Productivity
great documentation, friendly compiler, awesome
tooling.



Some Usage

Web servers

Command-Line Interfaces “
Native desktop applications
WebAssembly

Embedded



Large Community adoption

£ Fiome

B® Microsoft £ Dropbox AL

CLOUDFLARE

et
3 BEVY & Firecracker

sources : https://www.rust-lang.org/production or enterprise engineer blogs

@ piscord



https://www.rust-lang.org/production

So, why Rust for CLI ?
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Some Usage

Solid and quick : tests

Easy distribution : one binary, no lib or deps
required on host

Robust configuration : toml, etc

Automatic documentation

Data in and out : for human or machines
Flexible logging : easy target and style config



How to start ?
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Get Rust

Rustup is a Rust version manager

$ curl https://sh.rustup.rs -sSf | sh
To check which version of Rust you have type:

$ rustc --version

Keep your rust up-to-date with the latest release of
rust, type:

$ rustup update

) rustup

rustup 1.24.3 (ce5817a94 2021-05-31)
The Rust toolchain installer

USAGE:
rustup [FLAGS]

FLAGS:
--verbose
--quiet
--help
--version

<+toolchain>

SUBCOMMANDS :
show
update
check
default
toolchain
target
component
override
run
which
doc

[+toolchain] <SUBCOMMAND>

Enable verbose output
Disable progress output
Prints help information
Prints version information

release channel (e.g. +stable) or c

Show the active and installed toolch
Update Rust toolchains and rustup
Check for updates to Rust toolchains
Set the default toolchain

Modify or query the installed toolch
Modify a toolchain's supported targef]
Modify a toolchain's installed compor
Modify directory toolchain overrides
Run a command with an environment cor
Display which binary will be run for
Open the documentation for the currer




Compile and run'!

//main.rs
fn main() {
println!("Hello, world!");

$ rustc ./main.rs

$ ./main
Hello, world!

crabby/src on Y main via
rustc ./main.rs --print cfg
debug_assertions
panic="unwind"
target_arch="x86_64"
target_endian="1ittle"
target_env="gnu"
target_family="unix"
target_feature="fxsr"
target_feature="sse"
target_feature="sse2"
target_has_atomic="16"
target_has_atomic="32"
target_has_atomic="64"
target_has_atomic="8"
target_has_atomic="ptr"
target_os="1linux"
target_pointer_width="64"
target_vendor="unknown"
unix




Manage projects with Cargo

Tool that helps you develop Rust programs
Tasks: cargo build (compile your app), cargo

test (test your app), cargo run (run your app) b“' =
Start a project: cargo new, cargo init

Package manager for Rust
A program or library is called a "crate”.
A package contains one or more crates
List the Crates you want to use in the
Cargo.toml file

Keeps track of what crates you are using in
the Cargo.lock file

http://crates.io



Cargo can Install binaries

1

$cargo install alacritty

$1s ~/.cargo/bin alacritty

cargo
cargo-audit Aociidoc
Car\gO"Fmt JavaScript
JSON

...others Shell

o Plain Text
alacritty ToML
mdbook
r‘g |- JavaScript
tokeil

tokei

starship




C;/\i‘\
l&
Quick Syntax overview
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Primitives and assignations

// type inference
let x = 10; // The default integer type in Rust is i32
let y: i8 = -128;

let x = 1.5; // the default float type in Rust is f64
let y: f64 = 2.0;

//cast

let x: 132 = -1200

let y: ulée = 6547

let res: f64 = x as f64 / y as f64

// two equivalent syntaxes
let a = 5i8;
let a : i8 = 5;

// two equivalent syntaxes
let b = 100_000_000;
let b = 100000000;



String vs slices

// String literals
let x: &str = "hello world!";

// A “String’
let s: String

heap-allocated

"hello world".to_string();

let mut hello
hello.push('w');
hello.push_str("orld!");4

String::from("Hello, ");



Vectors, arrays, tuples

// A fixed-size array
let four_ints: [i32; 4] = [1, 2, 3, 4];

// A dynamic array (vector)
let mut vector: Vec<i32>» = vec![1l, 2, 3, 4];

vector.push(5);

//tuples
let x: (i32, &str, f64) = (1, "hello", 3.4);

// Destructuring " let’
let (a, b, c) = x;
println!("{} {} {}", a, b, c); // 1 hello 3.4



Types

// Struct
struct Point {
x: 132,
y: 132,
}
let origin: Point = Point { x: @, y: @ };

// A struct with unnamed fields, called a ‘tuple struct’
struct Point2(i32, i32);
let origin2 = Point2(e@, 0);

// Enum with fields

enum OptionalI32 {
AnI32(i32),
Nothing,



Optional and Result

// An output can have either Some value or no value/ None.

enum Option<T> { // T is a generic and it can contain any type of value.
Some(T),
None,

// A result can represent either success/ Ok or failure/ Err.
// T and E are generics. T can contain any type of value, E can be any error.
enum Result<T, E> {

ok(T),

Err(E),

let v = vec![10, 20, 30]; // initialization macro
let idx = ©;
match v.get(idx) {
Some(value) => println!("Value is {}", value),
None => println!("No value..."),



Functions and iterators

fn is_even(i: i32) -> bool {

i%2==0

}

fn main() {
let sum: 132 =
(0..5) // this is an iterator
.filter(|i| is_even(*i)) // filter with a closure
.sum(); // consume the iterator

println!("sum of even numbers is {}", sum);



Setup our crabby cli




Start a new project with Cargo

$cargo new name-of-my-project
use --lib if you are writing a library

This will create several files and folders for you
automatically

Cargo.toml: metadata and dependencies
.gitignore: already configured for Rust
src/main.rs: your source code

crabby on ¥ main [:
) tree

t:: Cargo.toml
src

t:: main
main.

1 directory,

rs

3 files

] is @ v0.1.0 via 4




Practice to learn!




$ crabby greets

Hello there !

$ crabby greets Smith

Hello Smith !



o

Live Coding !



Topics covered

variables with type inference
env arguments

vectors

optional

cargo commands : build, run, etc



$ crabby ages 5

Crabby lives 100 years



o

Live Coding !



Did you hear about tests ?
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Define tests

fn add(a: u32, b: u32) -> u32 {
a+b

#[cfg(test)]
mod tests {
use super::*; // import add
#[test]
fn test _add() {
assert!(add(2, 3) == 5);
assert_eq!(add(1e, 7), 17);

crabby on ¥ main [?] is @ v0.1.0 via

) cargo test
Finished test [unoptimized + debuginfo] target
Running unittests (target/debug/deps/crabby-

running 1 test
test tests::test add ... ok

test result: ok. 1 passed; 0 failed; @ ignored; O




o

Live Coding !



Topics covered

tests
parse
result



$crabby -help

crabby 0.1.0
An example of help usage.

USAGE :
crabby <SUBCOMMAND>

FLAGS:
-h, --help Prints help information
-V, --version Prints version information

SUBCOMMANDS :
greets
help Prints this message or the help of the given subcommand(s)
lives



Crate StructOpt

use structopt: :StructOpt;

#[derive(Debug, StructOpt)]
struct Opt {
/// author help infos
author: String,

fn main() {
let opt = Opt::from_args();
println! ("{:?}", opt);



Crate StructOpt subcommand

#[derive(Debug, StructOpt)]
#[structopt(name = "crabby", about = "An example of help
usage.")]
enum SubCommand {
/// get human life equivalent
Lives(LivesOpt),
/// greets sentence with name if provided
Greets(GreetsOpts),

#[derive(Debug, StructOpt)]
struct LivesOpt {

/// age to use

age: 132,



o

Live Coding !



Topics covered

struct

enum

derive

crates
structopt
documentation



To go further




Topics

modules

workspaces
documentation in code
lifetimes

networks

traits and generics
async, thread

.. lot of fun time ;)



Merci !
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