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			Foreword

			I have had the privilege of working closely with Simone Cuomo for many years. He is currently the VP of software delivery at This Dot. Simone’s exceptional skills as a mentor, architect, and executive have made him a standout figure in the software development community. His deep expertise in Vue.js has been invaluable to clients such as Wikimedia, guiding them through complex Vue.js migrations and new projects from the ground up.

			Simone’s passion for teaching and mentorship is evident in everything he does. He is committed to making coding and learning more accessible to everyone. In this comprehensive guide,  Vue.js 3 for Beginners, Simone shares his vast knowledge and practical experience to help you become proficient in Vue.js.

			Throughout the book, Simone offers clear, step-by-step instructions, complete with screenshots, source code snippets, and real-world examples. You’ll discover how to build robust, maintainable applications using Vue.js, and gain insights into best practices for writing high-quality code.

			Vue.js 3 for Beginners is more than just a technical manual; it’s a gateway to becoming a better developer under the guidance of one of the industry’s best mentors. Simone’s dedication to mentorship and his engaging teaching style make this book an essential resource for anyone looking to excel in the world of Vue.js and beyond. With this guide, you’ll be well-equipped to tackle any project and elevate your development skills to new heights.

			Tracy Lee

			CEO, This Dot
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			Preface

			The last decade has seen a surge of JavaScript frameworks aimed at improving client experiences with better User Experience (UX) and enhanced client interactivity. One of the most mature and popular frameworks is Vue.js.

			Vue.js is a JavaScript framework for building user interfaces. It builds on top of standard HTML, CSS, and JavaScript and provides a declarative, component-based programming model that helps you efficiently develop user interfaces of any complexity.

			Vue.js has become a favorite among developers of all levels for its vibrant ecosystem, delightful development experience, and focus on simplicity.

			This book, Vue.js 3 for Beginners, is your comprehensive guide to mastering this framework. The aim of this book is to take you on a journey from the core concepts of Vue.js to building a real-world application, step by step.

			There are many tutorials, articles, and documentation out there that share Vue.js features, but here is what sets this book apart:

			
					Learning by doing: Throughout the book, you’ll be building a Companion App alongside the theoretical concepts. This hands-on approach ensures you grasp the connections between different sections and how Vue.js components work together.

					Beginner-friendly: Whether you’re new to JavaScript frameworks or have some experience with others, this book provides a solid foundation in Vue.js. We start with the basics and gradually introduce more advanced techniques as you progress.

					Real-world examples: We’ll use clear and practical examples to illustrate key concepts, making Vue.js more accessible and engaging. In many cases, multiple methods will be covered with their individual advantages and disadvantages. The book also includes many callouts to help you gain further context.

					Written from experience: This book is the result of many successful projects and numerous trained mentees. The flow in which the topics are introduced and explained has gone through many iterations across the span of my career.

			

			By the end of this book, you’ll not only have a strong understanding of Vue.js but also a fully functional application you can use or adapt for your own projects.

			Who this book is for

			Aspiring web developers, students, hobbyists, and anyone who wants to learn Vue.js from scratch and is eager to delve into front-end development using a modern and popular framework will benefit from this book. The book requires a basic understanding of front-end technologies such as HTML, CSS, and JavaScript. The topics are introduced in a modular fashion by breaking down problems into small, easy-to-understand units.

			The book covers many topics of the Vue.js framework and defines good standards that can also be beneficial for existing Vue.js developers that want to ensure they use the framework correctly.

			What this book covers

			Chapter 1, Exploring the Book’s Layout and Companion App, covers the details of the Companion App and what it will include. This chapter defines the structure and methodology used throughout the book and includes important topics not related to the framework such as component-based architecture, atomic design, and core web development areas.

			Chapter 2, The Foundation of Vue.js, focuses on providing vital information about the Vue.js framework. The chapter covers topics such as the reactivity system, component composition, and framework lifecycles.

			Chapter 3, Making Our HTML Dynamic, is where we begin the work required to build our Companion App. We will learn how to initialize a Vue.js application and see the basic steps required to turn a static HTML file into a dynamic Vue.js component.

			Chapter 4, Utilizing Vue’s Built-In Directives for Effortless Development, introduces one of the most important features of Vue.js: built-in directives. In this chapter, we will learn how to enhance the interactivity and dynamicity of our component by introducing the most important directives.

			Chapter 5, Leveraging Computed Properties and Methods in Vue.js, teaches how to make our components concise and readable by introducing different techniques to handle data and logic within our components. This chapter introduces topics including Ref and Reactive data computed properties and methods that are the pillars of Vue.js logic.

			Chapter 6, Event and Data Handling in Vue.js, expands our knowledge of the Vue.js framework by teaching us how to handle communication between components. We will also deepen our knowledge of props and introduce the notion of custom events.

			Chapter 7, Handling API Data and Managing Async Components with Vue.js, teaches us how to deal with external asynchronous data. We will put into practice the notion of lifecycles and learn how to handle asynchronous data with watch and <suspense>.

			Chapter 8, Testing Your App with Vitest and Cypress, will provide us with the tools necessary to ensure our code is well written by introducing testing. This chapter covers testing in general and then defines both unit tests using Vitest and E2E tests with Playwright for testing our existing Companion App components.

			Chapter 9, Introduction to Advanced Vue.js Techniques – Slots, Lifecycle, and Template Refs, brings you back to the core of Vue.js and introduces advanced techniques. The chapters cover advanced topics such as slots, lifecycles, and Template Refs.

			Chapter 10, Handling Routing with Vue Router, introduces the first external package: vue-router. In this chapter, we will add routing to our Companion App. We will learn how to define our router and how to navigate within our application.

			Chapter 11, Managing Our Application’s State with Pinia, focuses on state management and introduces a new core package: Pinia. We will learn how state management can simplify our application and create multiple example stores within our Companion App to learn about the different features that Pinia has to offer.

			Chapter 12, Achieving Client-Side Validation with VeeValidate, introduces the topics of form handling and validation. We will review the Vue.js native tools for handling forms such as v-model, and cover advanced cases by introducing VeeValidate.

			Chapter 13, Unveiling Application Issues with the Vue Devtools, takes a step back from the development of our Companion App and focuses on the debugging techniques required to improve our skills and understanding of the Vue.js framework.

			Chapter 14, Advanced Resources for Future Reading, concludes our journey with some further reading and materials that will help you continue your learning of the Vue.js framework.

			To get the most out of this book

			The books cover in detail everything related to Vue.js and any additional package that is introduced, but it requires the reader to have a basic understanding of front-end development. Existing knowledge of HTML, CSS and JavaScript is required to make the most out of this book.

			
				
					
					
				
				
					
							
							Software/hardware covered in the book

						
							
							Operating system requirements

						
					

					
							
							Vue.js 3
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			The book includes all the information required to install and configure the software used during the course of our journey. There are some dependencies that are not introduced in the book but required. The first is Node.js. The application will work with any major version of Node, so you can install the latest stable. The next requirement is an IDE. I will be using Visual Studio Code, but you can use any other IDE.

			If you are using the digital version of this book, we advise you to type the code yourself or access the code from the book’s GitHub repository (a link is available in the next section). Doing so will help you avoid any potential errors related to the copying and pasting of code.

			The final chapter of the book provides you with guidance on how to continue your journey. I suggest you continue your learning journey to continue to improve your skills in Vue.js.

			Download the example code files

			You can download the example code files for this book from GitHub at https://github.com/PacktPublishing/Vue.js-3-for-Beginners. If there’s an update to the code, it will be updated in the GitHub repository.

			We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing/. Check them out!

			Conventions used

			There are a number of text conventions used throughout this book.

			Code in text: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an example: Vue.js tries to render the app with the data it has, resulting in the missing data being set as null.”

			A block of code is set as follows:

			
<template v-if="comments.length === 0"></template>
<template v-else></template>

			When we wish to draw your attention to a particular part of a code block, the relevant lines or items are set in bold:

			
const posts = reactive([]);
const fetchPosts = () => {
   ...
}
fetchPosts();

			Any command-line input or output is written as follows:

			
npm install 

			Bold: Indicates a new term, an important word, or words that you see onscreen. For instance, words in menus or dialog boxes appear in bold. Here is an example: “ Because About Page does not require the overriding of the footer, we are leaving that out of our instance so that the default value can be rendered.”

			Tips or important notes

			Appear like this.

			Get in touch

			Feedback from our readers is always welcome.

			General feedback: If you have questions about any aspect of this book, email us at customercare@packtpub.com and mention the book title in the subject of your message.

			Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you would report this to us. Please visit www.packtpub.com/support/errata and fill in the form.

			Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packt.com with a link to the material.

			If you are interested in becoming an author: If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, please visit authors.packtpub.com.

			Share Your Thoughts

			Once you’ve read Vue.js 3 for Beginners, we’d love to hear your thoughts! Please click here to go straight to the Amazon review page for this book and share your feedback.

			Your review is important to us and the tech community and will help us make sure we’re delivering excellent quality content.

			Download a free PDF copy of this book

			Thanks for purchasing this book!

			Do you like to read on the go but are unable to carry your print books everywhere?

			Is your eBook purchase not compatible with the device of your choice?

			Don’t worry, now with every Packt book you get a DRM-free PDF version of that book at no cost.

			Read anywhere, any place, on any device. Search, copy, and paste code from your favorite technical books directly into your application. 

			The perks don’t stop there, you can get exclusive access to discounts, newsletters, and great free content in your inbox daily

			Follow these simple steps to get the benefits:

			
					Scan the QR code or visit the link below

			

			
				
					[image: ]
				

			

			https://packt.link/free-ebook/9781805126775

			
					Submit your proof of purchase

					That’s it! We’ll send your free PDF and other benefits to your email directly

			

		

	


		
			Part 1: Getting Started with Vue.js

			In the first part of this book, we are going to introduce essential knowledge that will be required to complete your learning journey and gain a better understanding of the Vue.js framework. This book will set the foundation for the architecture used to build the Companion App and provide essential knowledge about Vue.js and its core logic.

			This part contains the following chapters:

			
					Chapter 1, Exploring the Book’s Layout and Companion App

					Chapter 2, The Foundation of Vue.js

			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

	


		
			1

			Exploring the Book’s Layout and Companion App

			Vue.js is an enormously popular framework in the JavaScript (JS) ecosystem. In recent years, it has gained lots of popularity thanks to its simplicity, its great documentation, and, finally, its fantastic community. If you are starting web development now, or are transitioning from a different framework or language, Vue.js is a great choice.

			Before we can jump into the main content of the book, it is important to learn how the book is structured and what methods will be used to explain the different topics of this fantastic framework.

			To simplify the learning of Vue.js and make the book more interesting and interactive, the book has been built around the creation and enhancement of a Companion App.

			Vue.js 3 for Beginners is going to focus mainly on the framework and its core libraries, and it will not cover basic development knowledge such as HTML, CSS, JS, and Git. To understand the content of this book, basic knowledge of these four topics is required.

			The first part of this book is going to cover an important aspect of our learning journey and will provide you with important theoretical information that is needed for you to make the most of the book’s content; we will then jump into the specifics of Vue by introducing the framework and its core concepts in Chapter 2. Finally, from Chapter 3 onward, we will start to work on our application, one component at a time.

			In this chapter, we’ll cover the following topics:

			
					The Companion App

					The core areas of a web application

					Component-based architecture

			

			By the end of this chapter, you will learn about what we are going to build during the course of the book, and cover some theoretical aspects required for us to make the most of the Vue.js framework, such as component-based architecture and the architectural decisions behind the Companion App.

			Technical requirements

			The application that accompanies the book has been built using free software and APIs and will not require you to purchase anything. However, there are some specific technical requirements needed for you to follow along:

			
					Visual Studio Code or another equivalent IDE (integrated development Environment)

					Volar Visual Studio code extension

					A browser updated to the latest version (I suggest Chrome or Firefox)

					Node 16+

					GIT or a Git GUI (Graphic user interface) such as GitKraken installed on your machine

			

			The companion app

			Learning a new language or framework is not an easy task. There are plenty of free resources, such as documentation, blogs, and YouTube videos on the internet, but I believe learning a new tech requires practice, and there is no better way to achieve this than by building a production-ready, performant, scalable social media application together.

			The application is going to be very similar to the social media platform X (formerly Twitter). We will start from a clean canvas and slowly add more features and functionality until the app is fully working and ready to be added to your portfolio and showcased at your next job interview.

			Each chapter will have a set of sections that will help you navigate the book. This will not only ensure that you can always follow along and have a clear understanding of the scope of the chapter, but it also allows you to use the book as a reference after you have read it all and allows you to jump to a specific chapter if you need to do so.

			Each chapter includes the following sections:

			
					Starting branch for the chapter

					The current state of the Companion App

					Definition of what will be added and achieved within the current chapter

					Multiple sections of explanation and coding

					Summary of what Vue.js topics we have learned in this chapter with a glossary

			

			The Companion App features

			As mentioned previously, the application that we are about to build will be very similar to an existing social media application. To make sure we cover most of the Vue.js features and its ecosystem, we may at times over-architect a specific component or feature, but when this happens, it will be called out so that you will have full knowledge of whether it is a good practice to follow in the future and what would be the correct implementation.

			By following the book, you will learn the following:

			
					How to structure a web application using a component-based architecture

					How to create simple and complex HTML using Vue.js

					How to make the right decision to make your app performant and scalable

					How to communicate between components

					How to use external APIs to load dynamic data

					How to use state management using Pinia

					How to implement multiple pages (routing) using vue-router

					How to test your application using Vitest and Cypress

					How to create forms effectively using Vue.js

					How to debug your application using the Vue debugger

			

			The preceding list is just an overview of what we will be achieving in the book, and we are going to make this learning fun and interactive by building using the Companion App together.

			The application code

			The code for the application can be found in this repository: https://github.com/PacktPublishing/Vue.js-3-for-Beginners. If you do not know what a repository is or how to use it, I suggest you learn the basics, even if all the information and commands you require to use the code will be provided in each chapter.

			The repository has multiple branches for each chapter. This will be the starting point for each chapter and will be specified at the start of each chapter, as mentioned before.

			The main branch of the repository is the latest commit, and it includes the complete application. If you have some time, I suggest you run the full application to try and browse it to see what we will achieve in the course of the book.

			To run the application, you can simply follow the instructions available in the README.md file that is available at the root of the project.

			As it is the first time that we are running the application, I will also provide the information required here to get the application up and running:

			
					First, we need to get a copy of the remote repository on our machine. To do so, run the following command in the terminal:
git clone https://github.com/PacktPublishing/Vue.js-3-for-Beginners


					Then, we need to navigate into our newly created project folder:
cd vue-for-beginners


					Before we can run the project, we need to install all its dependencies using a package manager. A package manager is a piece of software that is used to install and manage the packages, in our case Node.js and JS, for which the project depends. The application shared in the repository supports all major package managers, such as npm, yarn, and pnpm. In the following example, we are going to use npm:
npm install


					Finally, it is time to run the project. The following command will run a development version of the project:
npm run serve


			

			After a few seconds, the local instance of the application will start, and you should be able to access it by opening the browser at HTTP://localhost:5173. The application should look like this.

			
				
					[image: Figure 1.1: Screenshot of the Companion App dashboard]
				

			

			Figure 1.1: Screenshot of the Companion App dashboard

			Spend some time navigating the application, both in the browser and within the code base, to see what we will build in the course of the book.

			In this section, we have learned about the Companion Application, how it is going to be used to support our learning, its core features, and finally, the commands required to run the application locally. In the next section, we will spend a few moments on the core areas of web applications and explain which technologies/libraries we are going to use in our application.

			The core areas of a web application

			The JS ecosystem is not shy of frameworks and libraries, but even with this extensive choice, they mostly share the same core values and areas. These are the core parts of a web application and no matter which framework you use to write your application, you will have to know this and have a basic understanding of what they mean.

			The pillars of a web application are as follows:

			
					User interface (UI): This refers to the elements displayed on the screen from which a user can interact. In simple words, anything you can see or interact with on the internet is part of the UI. This core area of web development is usually achieved with basic HTML/CSS, vanilla JS (that is a different way to say plain JS), or a framework such as React, Vue, or Angular. In our case, this will be achieved using Vue.js 3.

					Data fetching: Data fetching is at the core of any web application. No matter how small your site is, it is going to require you to fetch some data. This technique is called data fetching and can either be achieved using a REST API or GraphQL. Data handling is not supported by any of the official libraries offered by Vue.js and we are going to handle it using plain JS with the fetch method.

					State management: Unless your website is a static blog post, you will need to handle some data. This could be the current state of a form or information about a logged-in user. Small applications can easily achieve this directly with the existing tool that a framework provides, but at times, this needs to be expanded to use full-blown “state management.” In Vue.js, two main libraries help you handle your data. Vuex the state management of choice for Vue 2 and Pinia, which is the suggested library to be used for  Vue 3 (Pinia is just a newer version of Vuex, but it was renamed due to the fact that it went through a full rewrite with many breaking changes).Because we will be writing our Companion App in Vue 3, we will use Pinia.

					Routing: Even if by definition most of today’s websites are called single-page applications (SPAs), in reality, they make use of more than one page. The definition of “single page” is just used because the application does not fully reload during navigation, but it does not imply that the application will not have more than one route. For this reason, most web applications will require a way to handle routing between multiple pages. For the scope of this book, we will be using vue-router, which is the official routing library.

					Forms and validation: Forms are probably one of the main reasons why JS frameworks and SPAs have become so successful. The possibility of handling complex forms and client interaction without the need to refresh the page has improved user experience (UX) massively. Even if Vue.js is more than capable of handling forms and their validation, we will be using an external library called VeeValidate for client-side validation.

					Debugging: Building is not always straightforward and debugging an application is a must-have skill. Even if this is not really a real part of the application (as it is more a skill than an actual part of the application itself), I still want to include it as part of a web application core area, as debugging helps us make the application secure and performant. In our case, we will be using plain JS techniques and a browser extension called Vue.js devtools to help us analyze, study, and improve our application.

			

			In this section, we explained the different areas that make a web application.  We also explained the architectural decision behind the technology stack that is going to be used within our Companion App. It is now time to learn about a fundamental methodology called component-based architecture. This is the foundation for most frontend frameworks.

			Component-based architecture

			We have reached the final section of our introductory discussion and we are almost ready to start coding. This section is going to introduce the concept of component-based architecture. Even if you are already familiar with this topic, I suggest you continue reading this chapter as it will support some of the decisions we will make later in the course of the book.

			In this section, we are going to cover how web development worked before this concept was introduced and we will then discuss how component-based architecture has shaped the web development industry as we know it.

			One page at a time

			If you have been a developer for as long as I have been, you have probably worked with languages and frameworks that were not flexible in the way the pages were defined and developed. Using .NET and PHP a few years ago would have meant that each web page was created using a single file (disclaimer: some languages had the definition of “partials”.

			This worked well until JS started to be used in the frontend and shook the ecosystem. JS changed sites from static pages to very dynamic entities and in doing so pushed for something more dynamic that would not work with the previous development tools.

			Let’s take into consideration a standard website homepage, such as the following one:

			
				
					[image: Figure 1.2: Wireframe of a standard homepage]
				

			

			Figure 1.2: Wireframe of a standard homepage

			This site follows a standard layout with a header and a footer, a banner, some featured content, and a Contact Us form. Imagine having all this in one single HTML file. Back in the day, this was probably all held in one single HTML file with a shared stylesheet, for example a CSS (Cascading Style Sheet) file. As mentioned previously, things started to change in the industry and JS started to be used more and more.

			In the preceding scenario, JS was probably just used to add some basic interactivity like slideshow animation in the banner, some fancy scrolling i products list or to handle form submission in the Contact Us form.

			Long story short, this change slowly shaped the industry toward frontend libraries and frameworks. These libraries and frameworks aimed to help manage and simplify the hundreds of lines of code produced in JS and they did so by introducing component-based architecture.

			Breaking things down into small units was not something new in the industry, as the backend framework already had this notion with the use of object-oriented programming, but it was an innovation in the frontend side of the industry.

			From one page to many components

			The term component-based development (CBD) is a pattern in which the UI of a given application is broken down into multiple “components.” Breaking down big pages into small individual units reduces the complexity of the application and helps the developer focus on the individual scope and responsibility of each section.

			All of today’s frontend frameworks are built on top of this pattern and today’s frontend development is driven by architecture based on CBD.

			Let’s look at the previous example of the home page and see how we could split this into small isolated components.

			The home page would be broken down into the following components:

			
					Header: A component that will include the logo and the logic used to display account information such as the avatar

					The slideshow: A reusable component used to display slideshow images

					Featured: A component used to display featured articles

					Contact Us: A component including all the logic required to validate and submit our form

					Footer: A static component that will include some copy and social links

			

			
				
					[image: Figure 1.3: Wireframe of a dashboard divided into different sections, such as header, slideshow, featured, Contact Us, and footer]
				

			

			Figure 1.3: Wireframe of a dashboard divided into different sections, such as header, slideshow, featured, Contact Us, and footer
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