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Focuses on . ,and Achieves memory safety

Compiles to native code with performance comparable to Ownership system prevents common bugs: null pointers,
C/C++ data races, and memory leaks
Used by major tech companies: for 8 consecutive years (Stack

: : Overflow Survey)
Mozilla Microsoft Amazon Google Meta

Essential for systems programming, web development,
blockchain, and embedded systems



Fundamentals

Setting up environment, basic syntax, data types, control flow, ownership basics

Intermediate Concepts

Error handling, structs, enums, pattern matching, traits, generics, collections

Advanced Topics

Concurrency, async programming, macros, unsafe Rust, FFI, testing, documentation

Specialization

Web development, systems programming, embedded/IoT, blockchain, game development



Phase 1

Setting up the Rust Environment
Install Rustup, Cargo, and configure your IDE with rust-analyzer

Basic Syntax and Concepts

Variables, functions, mutability, and basic program structure

Data Types and Structures
Scalars, compounds, strings, arrays, tuples, and vectors

Control Flow
If expressions, loops, while, for, and match statements

Ownership and Borrowing Basics

Understanding Rust's unique memory management system

The Rust Book

Official comprehensive guide to Rust programming

Rustlings

Small exercises to get you used to reading and writing
Rust code

freeCodeCamp Rust Course

14-hour comprehensive video course for beginners


https://doc.rust-lang.org/book/
https://github.com/rust-lang/rustlings
https://www.youtube.com/watch?v=rQ_J9WH6CGk

Phase 2

Error Handling Structs & Enums

Result & Option types « Panic Custom data types « Pattern
handling « Error propagation matching « Option & Result
Traits & Generics Collections

Shared behavior « Trait bounds « Vectors « Hash maps « Iterators «
Generic functions Strings

Learning Progress

Error Handling

Collections ?18 Structs & Enums
10]
20

Generics Pattern Matching

Traits

Rust by Example

Learn Rust with runnable examples

Comprehensive Rust

Google's free Rust course

Rust in Motion

Comprehensive video course covering Rust fundamentals and
intermediate concepts


https://doc.rust-lang.org/rust-by-example/
https://google.github.io/comprehensive-rust/
https://www.manning.com/livevideo/rust-in-motion

Phase 3

Concurrency & Async

Threads « Channels « Async/Await

Macros &
Metaprogramming

o Futures « Tokio Declarative « Procedural « Hygiene

+ Code generation

Unsafe Rust & FFI Testing & Documentation

Raw pointers « Unions « C Interop « Unit tests « Integration tests »

Memory layout Benchmarks « Doc comments

Learning Progress

Concurrency

30
20
10

Testing Async

FFI Macros

Unsafe

The Rustonomicon

Advanced book on unsafe Rust and its dark corners

Async Rust Book

Comprehensive guide to asynchronous programming in Rust

Coursera Rust Programming

University of California, Irvine specialization with certificate


https://doc.rust-lang.org/nomicon/
https://rust-lang.github.io/async-book/
https://www.coursera.org/specializations/rust-programming

Phase 4

Web Development Systems Programming
High-performance, secure web Operating systems, databases, and
applications and APIs system utilities

Embedded & loT Blockchain
Microcontrollers and loT devices with Decentralized applications and smart
memory safety contracts

Game Development

Performant games with modern game
engines

Industry Demand Learning Curve
Web Dev
90
80
Game Dev 70 Systems
60

Blockchain Embedded

The Rust Cookbook

Collection of simple examples demonstrating good practices in
Rust

Zero To Production In Rust

Guide to building a production-ready web application in Rust

Exercism Rust Track

Practice Rust with 130+ coding exercises and mentor feedback


https://github.com/rust-lang-nursery/rust-cookbook
https://www.zero2prod.com/
https://exercism.org/tracks/rust

Rust Forum Rust Subreddit Rust Discord

Real-time chat with other Rust developers

Official discussion forum for Rustaceans Active community with news and discussions

Your source for in the age of Al, and ebooks tailored for 2025 and beyond, and quick
posts on programming, career growth, productivity, deveneurship, ai, indie hacking, technical writing, and personal branding for
devs.


https://users.rust-lang.org/
https://www.reddit.com/r/rust/
https://10xdev.blog/

