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Preface

In this book, you'll dive into the world of web development with Rust and Leptos. First, you install a solid Rust toolchain and set up Leptos in VS Code, and then you see your first "Hello World" interface rendered via WebAssembly right away. So, first you'll design a microservice-inspired book-selling sample app, called LibroCommerce, into inventory, orders, and user accounts. Then, you'll connect each piece with Axum handlers, SQLx queries, and shared Serde models.

By the time you get to Chapter 3, you'll have built a nonblocking, Tokio-driven server that handles dynamic routes, powers Leptos SSR pages, and secures endpoints with JWT and OAuth2. Then, you add real-time features: WebSockets send stock updates and order-status events to reactive Leptos signals, keeping the UI and backend in sync. As you go, you'll be writing end-to-end Playwright tests and setting up GitHub Actions so that every commit runs Rust tests, Playwright scenarios, Docker builds, and Kubernetes rollouts automatically. You'll learn how to connect to PostgreSQL with an async pool, model Books, Users, and Orders with Serde-annotated Rust structs, and implement CRUD, password hashing with Argon2, encrypted backups, and session stores in Redis. Performance tuning shows you how to optimize Tokio threads, tune SQLx pools, stream large result sets, debounce client inputs, and apply backpressure. At last, you put each microservice and frontend into Docker containers, deploy them with Kubernetes, and then use serverless and edge computing. That means running order logic as AWS Lambda functions and serving SSR pages from Cloudflare Workers. This way, you can cut down on latency for users worldwide.

It's packed with over 100 bite-sized examples and ready-to-run solutions, and it'll walk you through building and operating a production-style web application in Rust, step-by-step. You won't become a Rust language expert, but you'll finish ready to design, code, test, and deploy modern web apps.

In this book you will learn how to:


	
Start using Rust and Leptos with VS Code to develop web applications using WebAssembly. 


	
Architect microservices with inventory, orders, and user modules for modular, scalable applications. 


	
Make servers that respond to user activity and are not blocked by other users. Use Tokio and Axum with dynamic routing and concurrency. 


	
Employ business logic with SQLX, transactions, and external API integration for real-world workflows. 


	
Protect your devices with JWT, OAuth2, Argon2 password hashing, HttpOnly cookies, and TLS encryption. 


	
Handle database state asynchronously, define Serde data models, and perform efficient CRUD operations. 


	
Utilize WebSockets, Leptos signals, and broadcast channels to enable real-time updates. 


	
Perform end-to-end testing with Playwright, integration tests, and automated CI pipelines for reliability. 


	
Put microservices and the frontend into containers using Docker, and use Kubernetes to orchestrate them so they can be deployed without any downtime. 


	
Take advantage of serverless functions and edge computing to reduce latency and expand globally as needed. 






Prologue

We are on the cusp of a new era in web development, where Rust's performance and safety are set to transform the way we build interactive, scalable applications. Just imagine the possibilities of shipping code that runs at near-native speed in the browser, while sharing the same language, types, and crates between client and server! Picture microservices that never block, servers that self-heal under load, and real-time features that flow seamlessly from backend to UI. That future is here, and it begins with this book!

From the very first moment I discovered the incredible potential of Rust for web apps, I saw so much more than just a fast systems language. I saw an incredible unified toolchain that can compile both network services and front-end logic into WebAssembly. I saw Leptos enabling reactive components without a JavaScript runtime, sharing Serde models across every layer. I saw an incredible architecture where inventory, orders, and user accounts live in distinct modules, yet integrate so smoothly that shipping a change feels effortless. I saw the most amazing real-time WebSocket updates driving stock levels and order statuses, incredible end-to-end tests catching regressions before they reach production, and GitHub Actions flipping the switch from code commit to global rollout with no human clicks.

In the chapters ahead, you and I will build LibroCommerce, a sample book-selling application that evolves as you progress. You'll start by setting up Rust, Cargo, and Leptos in VS Code, compiling your first WebAssembly bundle, and watching "Hello, LibroCommerce!" light up your browser. You'll design a microservice-inspired architecture, splitting functionality into inventory, orders, and accounts, then connect those modules with Axum handlers and SQLx queries. You'll model data with Serde-annotated structs, implement CRUD operations, and secure every endpoint with JWT, OAuth2, and Argon2-hashed passwords.

Then, we'll add real-time magic—broadcast channels in Tokio, WebSocket endpoints in Axum, and reactive signals in Leptos—so your UI updates instantly when stock changes or an order moves from pending to shipped. You'll get to write Playwright end-to-end tests that spin up headless browsers, place orders, and assert live status updates, all inside your continuous integration pipeline. You'll be thrilled to package each service and the frontend into Docker containers, deploy to Kubernetes with zero-downtime rollouts, and watch as your cluster scales under load. And that's not all — you'll dive into the world of serverless and edge computing, mastering the art of running Rust functions in AWS Lambda and Leptos SSR at Cloudflare Workers. Get ready to take your app to new heights, reaching users worldwide in the blink of an eye!

This book is so much more than a mere collection of examples—it's an exhilarating hands-on journey! You'll get to write over a hundred code snippets, inspect them in VS Code, and see immediate feedback in browser and terminal. You will troubleshoot errors, refine performance with tuned Tokio threads and SQLx pools, and emerge with confidence in building production-grade web apps in Rust. By the time you reach the end, you will have taken that bold first step—from curiosity to creation—and you will be armed with patterns, practices, and working solutions that will let you continue innovating long after you turn the final page. Welcome to "Modern Web Apps using Rust."

**Let's dive in!**
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Prerequisites

This book is for web developers, rust programmers, app developers, backend developers whi are willing to explore, practice and introduce the power of Rust into their web apps. Prior knowledge of rust coding would be helpful.

Codes Usage

Are you in need of some helpful code examples to assist you in our programming and documentation? Look no further! Our book offers a wealth of supplemental material, including code examples and exercises.

Not only is this book here to aid you in getting our job done, but you have our permission to use the example code in our programs and documentation. However, please note that if you are reproducing a significant portion of the code, we do require you to contact us for permission.

But don't worry, using several chunks of code from this book in our program or answering a question by citing our book and quoting example code does not require permission. But if you do choose to give credit, an attribution typically includes the title, author, publisher, and ISBN. For example, "Modern Web Apps using Rust by Nira Talvyn".


If you are unsure whether our intended use of the code examples falls under fair use or the permissions outlined above, please do not hesitate to reach out to us at support@gitforgits.com. 


We are happy to assist and clarify any concerns.

Chapter 1: Setting up Rust & Leptos Environment

Overview

In this chapter, we will start an exciting journey that gets the ball rolling on building LibroCommerce, our interactive book selling platform using Rust and Leptos. We will learn to install and configure Rust via Cargo on a Linux system and set up our development environment using VS Code with essential extensions. We will set up a Git repository, create a GitHub repository, and use effective branching strategies to manage our project efficiently.

Next, we will design a modular folder structure that separates server, client, and common code, making development and maintenance easier. Finally, we will create and run a simple "Hello World" interface using Leptos to show basic client-server communication and start building a fully interactive web app. This chapter's got everything you need to get up to speed fast. We will get to put our knowledge into practice and learn the ropes. This will give you a leg up on the rest of the advanced stuff we'll cover later.


Why Rust & Leptos for Web Apps?

It's an exciting time to start working in web application development, but it can also be a bit challenging. In this topic, we will learn how Rust, which is usually associated with systems programming, has made its way into the world of web apps. We will also see how its partnership with Leptos has led to the creation of a strong tech stack for developing responsive, secure, and high-performance applications. As you go through this stuff, we will learn about the pros of Rust when it comes to runtime performance and memory safety. We will also see how Leptos uses these strengths to deliver a modern web framework. We'll go over every detail with you in a way that's fun and interactive. We will learn the concepts and feel confident using them on our own projects.

Rust’s Emergence in Web

Over the past few years, Rust has made a huge splash in the world of web application development, and you're now seeing it gain popularity in areas where speed, efficiency, and safety are super important. Developers usually used languages like JavaScript, Python, or Java to create web applications, but Rust has changed all that. It's all about performance and reliability now. We will see that the language, which is mostly known for system-level programming, has evolved through community-driven innovations and a robust ecosystem. These days, a lot of people are using Rust to build full-stack applications, and its growing list of web development libraries and frameworks shows just how flexible it is. With developers all over the world pitching in, the language has reached a level of maturity that makes it a great choice for scalable web solutions. This change shows that people are putting a lot more importance on making the most of resources and making sure things are very safe.

Engine behind Modern Web Apps

Recently, I've been using Rust a lot, and I have to say, it's pretty amazing. It's got a level of performance that's hard to match with other languages. Rust compiles straight into machine code, so our web application runs closer to the hardware without the overhead that traditional garbage-collected languages introduce. This compile-time optimization leads to lower latency and better throughput, features that become more important as our application scales to handle more users and data. The language's strict compiler checks, which enforce type and concurrency safety, help you avoid a lot of common mistakes in systems programming. When you build LibroCommerce, for example, we will see how this performance boost lets the platform handle a lot of transactions quickly and with almost no delay. This capability directly translates to an enhanced user experience where every search, page load, and transaction occurs swiftly, contributing to a more responsive platform overall.

One of the things that makes Rust stand out is its strong emphasis on memory safety. We will get safeguards at compile time that prevent issues like data races and segmentation faults, which have traditionally led to critical vulnerabilities in many applications. Rust makes it so that our code is less likely to have those pesky bugs that can cause security holes or system crashes by having strict rules on ownership, borrowing, and lifetimes. For web apps, where user data integrity and security are a top priority, these safety features give you the confidence to handle sensitive tasks without sacrificing performance. As you build LibroCommerce, we will see how Rust's safety constructs help you develop backend services that are solid even under heavy load. This means fewer runtime errors and a more secure experience for our users, plus lower maintenance costs over time. Rust's memory model makes sure our web app stays top-notch and secure from start to finish.

Introducing Leptos

So, you're getting into the world of interactive web development, right? Well, we will probably run into Leptos pretty soon. It's a lightweight, reactive framework that's designed to work with Rust. Leptos brings the power of Rust to frontend development through WebAssembly, enabling you to write highly interactive user interfaces that run natively in modern browsers. The framework has a component-based architecture, which makes it easy for you to build reusable, modular UI elements that adapt to dynamic data changes. When you add Leptos to our project, you're not just using a new tool — you're adopting a whole new way of thinking where you have control of both client-side and server-side logic with a single language and toolset. This integration lets you develop apps that are not only fast but also handle complex interactions in real time, making sure the overall user experience stays smooth and consistent. Leptos has a modern web app with a forward-thinking design that anticipates the needs of users who demand responsiveness and elegance in every interaction.

When you put the strength of Rust together with the flexibility and quickness of Leptos, you get a tech stack that's solid in how well it works and how well it performs. In a world where web apps are expected to be secure, easy to maintain, and fast, this pairing offers you the best of both worlds. Leptos uses Rust's awesome asynchronous features, thanks to runtimes like Tokio, to handle concurrent operations without sacrificing performance. The end result is a stack where the frontend and backend communicate seamlessly, sharing robust libraries and idiomatic Rust code across the entire project. For example, in LibroCommerce, we will see how state management and live data updates are handled with precision, thanks to the smooth integration of Leptos with Rust's type-safe and efficient concurrency model. As you keep working on our development journey, we will see how the combination makes debugging easier and boosts productivity, encouraging a more iterative, test-driven approach to building scalable web applications.

In addition to technical strengths, adopting Rust and Leptos empowers you to take full control over both client and server aspects of web development using a consistent programming model. This consistency not only minimizes the learning curve but also streamlines collaborative work, especially when managing projects through platforms like GitHub. With VS Code as our chosen IDE, you will experience a seamless development environment that brings together intelligent code completion, static analysis, and integrated debugging. As you develop LibroCommerce, you will learn to orchestrate various components—ranging from dynamic APIs to real-time user interfaces—all written in Rust and compiled into efficient WebAssembly modules through Leptos. This consistent approach simplifies version control and continuous integration, as every change is tracked and refined using GitHub Actions. Ultimately, this stack empowers you to create applications that meet modern performance expectations while ensuring that our codebase remains resilient, secure, and easy to maintain.

Future of Web Development

As you get ready to build LibroCommerce and move forward into web application development, the Rust and Leptos stack is a top choice that meets the needs of modern users. We will get unparalleled performance and memory safety from Rust, and the transformative capabilities of Leptos, which let you craft interactive, resilient, and aesthetically pleasing user interfaces. This blend makes sure our apps can handle a lot of users at once, give you updates in real-time, and keep our users' data safe, all while keeping things simple and working smoothly. As you go through this process, we will see that every part—from the low-level performance improvements to the high-level interactive designs—is created to help you quickly turn ideas into working, industry-ready web applications.

In this chapter, you've seen how Rust's entry into web app development marks a big shift towards secure and efficient programming. You've also seen how Leptos enhances this potential by bridging the gap between powerful backend performance and dynamic frontend interactivity. We've set the stage for why teaming up with Rust and Leptos is a smart move, both practically and creatively. It's an awesome chance to dive into fresh web development approaches. As you move forward, we will keep using these strengths to build LibroCommerce bit by bit, turning theoretical ideas into real-world features that you can see and tweak in an interactive setting.

If you go with this stack, we will be on the cutting edge of web development and ready for a future where performance, safety, and user experience go hand in hand. With each lesson, we will learn techniques that'll give you the skills to build solid applications for a digital landscape that's always changing.


Installing IDE, Libraries & Other Tools

To begin with, we roll up our sleeves and get you set up with everything you need to start building LibroCommerce on our Linux system. We’ll install Rust using Cargo, configure VS Code along with the Rust Analyzer extension, and fetch key crates that will power our project. As you follow along, we will see that LibroCommerce is our practical, live example, which is a modern book selling platform that tries to simulate the real-world application of Rust and Leptos.
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