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Preface





Ultimate Nuxt.js for Full-Stack Web Applications aims to help you build Vue SSR and SSG apps by using the Composition API and Nuxt 3+, along with other Nuxt-related libraries and high-level frameworks, such as Windi CSS, Less CSS preprocessor, and WordPress. Throughout this book, you will learn to structure directories for Nuxt projects, build your Nuxt app with pages, layouts, routing, and components, and write stores, middleware, composables, and utility functions (a.k.a. "utilities"). You will learn to manage data in MongoDB, MariaDB/MySQL, RethinkDB, and Redis for your Nuxt apps. Furthermore, you will discover how to manage these databases internally in your Nuxt project with Nitro and externally outside Nuxt with the Node.js HTTP API. Additionally, you will create a shopping cart system using Pinia, cookies, and Redis; build a GraphQL layer to manage data; generate static pages with WordPress; deploy your Nuxt apps, and last but not least, you will explore other options to build Vue SSR and SSG apps and take your Nuxt journey further.


Ultimate Nuxt.js for Full-Stack Web Applications is the successor of Hands-on Nuxt.js Web Development (https://lauthiamkok.net/origins/digital/hands-on-nuxtjs-web-development), both authored by the same author. If you have already learned Nuxt from its predecessor, which is based on Nuxt 2, and would like to upgrade to Nuxt 3+ and update the old NPM packages, frameworks, and tools, this book is your resource. Whether you are coming from its predecessor or starting anew, you still can pick up and make use of Ultimate Nuxt.js for Full-Stack Web Applications independently. Like its predecessor, this book emphasizes using Nuxt to connect and communicate with other Node.js and PHP applications remotely, such as Node.js HTTP applications, WordPress, and GraphQL servers. This approach allows you to maintain your Nuxt.js applications as "thin" as possible while leveraging modern server-side technologies and applications. Ultimate Nuxt.js for Full-Stack Web Applications is more focused on this idea than its predecessor by removing basic topics, knowledge, skills, and old technologies. Notwithstanding, you may find similarities in the core idea, some example apps, and minor text between these two books.


Chapter 1


Get to know types of apps and find out where Nuxt falls in line with. Start a Nuxt project with Nuxi (Nuxt scaffolding tool). Explore Nuxt’s project structure, such as the `/server/` and `/public/` directories. Learn how to customize your Nuxt app with the `nuxt.config` file.


Chapter 2


Create static and dynamic pages, as well as static and dynamic routes in Nuxt apps. Design static and dynamic page layouts with the `definePageMeta` and `setPageLayout` Nuxt APIs, along with the `NuxtLayout` Nuxt component. Develop auto-import composables (both top-level and nested) and utilities. Establish client-only and server-only plugins. Install plugins using the `nuxt.config` file. Generate auto-import plugins with the `provide` plugin helper. Create globally executed functions to run automatically when the route changes are manually applied, and create named middleware to be manually applied on specific pages.


Chapter 3


Serve public and static assets, such as images and fonts, in Nuxt projects. Use Windi CSS as a UI framework for Nuxt apps and create responsive layouts with Windi CSS. Write CSS using Less as the CSS preprocessor in your Vue apps. Serve dynamic assets using composables in the `<template>` block.


Chapter 4


Fetch data from remote APIs using the `useFetch` Nuxt API. Handle HTTP errors (for example, 404 and 500 errors) with the `showError` Nuxt API and the `error.vue` file for unknown routes, internal server errors, and JavaScript default errors during development and runtime.


Chapter 5


Create global states with the `useState` Nuxt API to be shared between the server and client across components and pages. Manipulate global states from specific pages. Build a counter and a shopping cart system with Pinia. Establish a client-server data-persistent store with the `useCookie` Nuxt API. Create a client-server data-persistent store with `localStorage` and Redis.


Chapter 6


Create Nuxt's built-in API layers, API routes, and API calls with server middleware, server plugins, and server utilities. Store and manage data with Nitro's default in-memory data storage. Integrate the MongoDB database internally in the Nuxt apps. Use the Nuxt Content module and Markdown documents as your database in Nuxt apps.


Chapter 7


Create Hot Module Replacement (HMR) Node.js apps with Vite, Node.js HTTP API, and `find-my-way` HTTP router. Create an HMR Node.js app with MySQL database and MongoDB database. Enable CORS in HMR Node.js apps for integrating with your Nuxt app. Create a real-time Nuxt app with RethinkDB and manage your app data with the RethinkDB database, Socket.IO, and the HMR Node.js app.


Chapter 8


Create a custom REST API with WordPress and Carbon Fields (a WordPress custom fields library) to serve data for your Nuxt app. Create custom fields with Carbon Fields for managing the SEO and Open Graph meta information dynamically for your Nuxt app. Develop a framework-agnostic PHP app that complies with PHP Standards Recommendations (PSR) to serve data for your Nuxt app.


Chapter 9


Introduce GraphQL and its benefits. Create HMR GraphQL apps with GraphQL Tools, Node.js HTTP API, MongoDB, and WordPress for your Nuxt app. Fetch data from GraphQL servers using GraphQL queries in your Nuxt apps.


Chapter 10


Create static-generated (SSG) sites with Nuxt and WordPress. Fetch data and stream assets from WordPress into your Nuxt project for making SSG sites. Take your Nuxt app further with testing, deployment, other Nuxt modules, such as Nuxt GTA and Nuxt-Auth, and other Nuxt APIs, such as composable APIs, utilities APIs, and component APIs. Explore options, such as using Quasar, Gridsome, and Vite SSR alone or Vite SSR plugins, for building Vue SSR and SSG apps.
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CHAPTER 1


Introducing Advanced Nuxt Web Development



Introduction

Welcome to Chapter 1. In this first chapter, you will learn about the different types of apps and where Nuxt falls in. You will start by creating a minimal Nuxt project with Nuxi (Nuxt scaffolding tool), explore Nuxt project structure, such as the `/public/` and `/server/` directories, and discover the reserved directories and files in Nuxt, such as `.env`, `composables`, `plugins`, `utils`, and so on. In addition, you will learn to customize your Nuxt app with the `nuxt.config` file.

Structure

The topics that will be covered in this chapter are as follows:


	Knowing Nuxt and Starting Nuxt Projects

	Understanding the Nuxt Project Directory Structure

	Making Custom Configurations in Nuxt Projects



Knowing Nuxt and Starting Nuxt Projects

Nuxt is a higher-level Vue framework in Node.js web development for creating Vue apps that can be server-side rendering apps (SSR) or static-generated apps (SSG, which stands for “Static Site Generation”). Even though Nuxt apps can be deployed as SSG apps, the full power of Nuxt lies in its server-side rendering (SSR) for building universal apps.

A universal app is merely a JavaScript code that can be executed on the client and server sides. However, if you wish to develop a classic (or traditional) SPA, which runs on the client side only, you can use vanilla Vue instead. If you are interested in building a low-level Vue SPA, as well as a low-level Vue SSR app, check out Advanced Vue.js Web Development (https://github.com/lautiamkok/Advanced-Vue.js-Web-Development) by the same author of this book.

Notwithstanding, before creating any app with Nuxt or Vue, you should know the different types of apps and which Nuxt falls in line with. You also should know what this book uses Nuxt for which can take you to endless backend possibilities and integrations with Nuxt. So, let’s look into the various app types in the following section.

Types of Apps

The web apps we have and see today are quite different from those decades ago. The options and solutions in those days were scarce. But they are blooming in recent years. Whether they are called applications or apps, they are the same. However, let’s call them “apps” throughout the book, and we can categorize them as follows:


	Traditional Server-side Rendered App (SSR)



Server-side rendering is the approach of delivering the data and HTML to the browser on the client side of your screen. It was the most common and only way approach when the web industry just emerged. In traditional SSR apps (they were also called “dynamic websites” in the past), every request requires a page re-rendered anew from the server to the browser. This reloads all the scripts, styles, and templates once more on every request you send to the server. Reloading and re-rendering do not sound compelling and are not elegant at all. Hence, it gave birth to single-page apps (SPAs).


	Traditional Single-page App (SPA)



SPAs are client-side rendered apps that render content, which include templates, in the browser by using JavaScript, without having to reload the entire app when navigating to new pages. Following is an example of a SPA that you would get on your browser when requesting it from the server:

```html

<!DOCTYPE html>

<html>

<head>

<meta charset="utf-8">

<title>Vue App</title>

</head>

<body>

<div id="app"></div>

<script src="https://unpkg.com/vue/dist/vue.js" type="text/javascript"></script>

<script src="/path/to/app.js"type="text/javascript"></script>

</body>

</html>

```

The preceding app contains only bare-bones HTML, with a container, `<div>`, having only app as its ID and nothing else inside it. The content of your apps, such as text, images, headings, paragraphs, and other `<div>` blocks that structure your page, will be loaded through JavaScript on runtime. However, traditional SPAs have a poor performance on the search engine because the SPA content that is loaded via JavaScript mostly cannot be executed by the crawlers. This gave rise to universal server-side rendered (SSR) apps.


	Universal Server-side Rendered App (SSR)



As you can see from the previous app categories, both traditional SSR apps and SPAs have their drawbacks. There are things to lose in SPAs: slower performance on the initial load and not being able to be crawled by search engines. On the other hand, traditional SSR apps are faster on the initial load and undoubtedly great for SEO. However, the development experience and user experience in traditional SSR apps are not as good and exciting as SPAs. So, ideally, both traditional SSR apps and SPAs can be balanced for user experience and performance. This is where universal server-side rendering (SSR) comes into play.

Universal SSR apps are developed in JavaScript with Node.js. They offer a solution for the flaws of traditional SSR apps and traditional SPAs. Universal SSR apps, just like traditional SSR apps, are loaded on the server side first when they are requested. Their pages are rendered on the server side before being sent to the browser, and then they will switch to run on the client side for the rest of their lifespans unless you refresh the browser, and their life cycles will restart anew.

However, building a universal SSR app from scratch can be time-consuming. Hence, frameworks such as Nuxt have risen in popularity these days. In addition, running universal SSR apps requires a Node.js server, which can be a setback for some businesses because Node.js servers are usually expensive. This is where static-generated apps (SSG) come in.


	Static-generated App (SSG)



SSG apps are static apps (or sites) that consist of static pages, which are generated by a static site generator and stored as static HTML pages. You then can upload the entire static site to a static hosting server that doesn’t require any server-side support. Frameworks like Nuxt and Gridsome generate static pages out of the box from the app that you develop in them. For example, Nuxt generates HTML pages from each of your routes into a `dist` folder during the generate-build step, as follows:

```bash

-| dist/

----| favicon.ico

----| index.html

----| 200.html

----| 404.html

----| _payload.json

----| about/

------| index.html

------| _payload.json

----| contact/

------| index.html

------| _payload.json

----| _nuxt/

------| index.c028b9e6.js

------| contact.e4e929f1.js

------| R0000166.17f4c9d5.jpg

------| R0001844.96a4176f.jpg

------| …

```

So, when a static app is initially loaded on the browser, you will always get the full content (text, images, meta info, and so on) immediately, no matter which route you are requesting. Then the app will perform like a traditional SPA for the rest of its lifespans unless you refresh the browser, and its life cycle will restart anew. However, since no server-side support for static-generated apps, there will be no real-time rendering from the server.


Nuxt as Universal SSR Apps and SSG Apps


From the categories in the preceding section, you probably have figured that Nuxt is a framework for building universal SSR apps and static-generated apps. Let’s take a look a bit deeper into Nuxt and how this book uses these types of applications with other web technologies.

Years ago, we used server-side scripting languages like PHP to create traditional SSR apps, along with template engines such as Twig (https://twig.symfony.com/) to render the view for our apps. However, this has posed a tight coupling risk. With the emergence of universal SSR Frameworks such as Nuxt, perhaps we can harness their power to decouple the view from the server-side scripting for good. We can have two server-side apps run concurrently: a Node.js HTTP app and a Nuxt SSR app. The Node.js HTTP app (which can be Express, Koa, or any other app) is used to handle the backend data management, while Nuxt is used to consume the API and handle the view. Let’s call the Node.js HTTP app as a “backend” app and Nuxt as a “frontend” app. Then, we can see that they complement each other seamlessly.

Even though we can manage the data in the same Nuxt app, doing so can lead us back to the tight coupling risk and other risks such as making our app harder to maintain and debug when the app grows larger and relies on various data-managing software on the server side. So, we should keep our Nuxt app as “thin” as possible by lifting the burden of data management from it. What’s more — we can use WordPress, a PHP app, or any non-JavaScript app as the backend app to manage the data for our Nuxt app!

This separation approach also works perfectly when using Nuxt as an SSG app. During the static generation process, Nuxt can crawl the links in your Nuxt app to generate dynamic routes and save their data from the remote API as `_payload.json` files inside the `/dist/` folder. These payloads, much like the ones you can see in the example of a static app in the previous section on the SSG app category, are then used to serve as the data that was originally pulled from the remote API. With that, you are not calling the API anymore when serving the static site publicly, which keeps your API secure and private from the public.

Starting Nuxt Projects

You can create your Nuxt projects with `npx` quickly and easily in the following steps:


	
Use `npx` to install a fresh Nuxt project with a project name:
```

$ npx nuxi@latest init <project-name>

```



	Pick npm when you are prompted to pick a package manager as follows:
```

˃ Which package manager would you like to use?

● npm

○ pnpm

○ yarn

○ bun

```



	Change your directory to your project to install the project dependencies:
```

$ npm install

$ npm run dev

```



	Start the development process:
```

$ npm run dev

```



	Check your Nuxt app out on your browser at `localhost:3000`.



Now you have a minimal Nuxt 3 project installed, and you can start developing your app into a more complicated and advanced one. However, before developing your minimal Nuxt app further, you should learn about the project structure provided during installation, as well as the Nuxt directory structure that consists of reserved directories and files, which you will encounter throughout this book. Let’s get to it in the next section!

Exploring the Nuxt Project Directory Structure

When developing a new app, you will always need a directory structure to organize your source files into groups and categories for better future maintenance. Getting a directory structure that can be mutually agreed upon and followed by all your fellow developers is challenging. This is where frameworks like Nuxt come into play. While Nuxt is not just a framework for directory structures, in this topic, we will look into the directory structure in Nuxt that you and your co-developers can agree on and develop your app without conflicting and arguing over the directory structure in the long term. So, let’s find out!

Exploring the Project Structure

After creating the project with Nuxt, if you take a look inside the project directory, it provides us with a minimal structure as follows:

```

├── package.json

├── tsconfig.json

├── nuxt.config.ts

├── app.vue

├── .gitignore

├── .nuxt

│   └── …

├── node_modules

│   └── …

├── public

│   └── favicon.ico

└── server

└── tsconfig.json

```

From this basic structure, you can build and grow your app in the root directory. For example, at some point later, you would add more directories in it such as `pages`, `layouts`, `components`, and `stores` directories. For the time being, let’s discover the role of the following highlighted directories and files that are pre-installed by Nuxt for you:


	
The `package.json` File




The `package.json` file is used to contain the dependencies and (command) scripts of your app. You get the following default scripts and dependencies in this file by default:

```bash

// package.json

{

"name": "nuxt-app",

"private": true,

"type": "module",

"scripts": {

"build": "nuxt build",

"dev": "nuxt dev",

"generate": "nuxt generate",

"preview": "nuxt preview",

"postinstall": "nuxt prepare"

},

"devDependencies": {

"@nuxt/devtools": "latest",

"nuxt": "^3.8.0",

"vue": "^3.3.7",

"vue-router": "^4.2.5"

}

}

```


	
The `nuxt.config.ts` File




The `nuxt.config.ts` file is used to configure your Nuxt app. You should see the following options (or properties) by default when you open this file:

```js

// nuxt.config.ts

export default defineNuxtConfig({

devtools: { enabled: true }

})

```

For more information on configuring your Nuxt app with `nuxt.config.ts`, please visit https://nuxt.com/docs/api/configuration/nuxt-config. We will come back to this `nuxt.config.ts` file again for configuring your Nuxt app in the next section.


	
The `/public/` Directory




The `/public/` directory is used to serve assets that you don’t want to be compiled during the build process or cannot be compiled, such as favicon files. This directory contains a `favicon.ico` file by default when installing your project with Nuxt. You can create a `static` sub-directory to keep these files, and they will simply be copied during the build. All files in this directory are mapped to the server root directly, making them accessible under the root URL directly. For example, `/public/static/1.jpg` is mapped as `/static/1.jpg`, so you can access it on your browser as follows:

```

http://localhost:3000/static/1.jpg

```

Also, you can access it in the `<template>` block on any component or page. For example:

```html

// pages/about.vue

<template>

<img scr="/static/1.jpg" />

</template>

```


	
The `/server/` Directory




The `/server/` directory is used to create and register APIs internally inside the Nuxt project for your Nuxt app. Files inside the following sub-directories are scanned automatically to register APIs with HMR support:

```

server

├── api

│   └── …

├── routes

│   └── …

└── middleware

└── …

```

In each file, you must use a `defineEventHandler` or `eventHandler` (alias) to define a default function, and then export it with a response data in JSON. For example:

```js

// server/api/greet.ts

export default defineEventHandler(event => {

return {

great: 'Hello World'

}

})

```

After that, you can call the preceding API in the `<script>` block on any component and page. For example:

```js

// pages/index.vue

<script setup>

const { data } = await useFetch('/api/greet')

</script>

```

We will look into this directory again and use it to create local APIs to manage data for our Nuxt apps in Chapter 6, Managing Data with Nitro Server Engine in Nuxt. For more information about this directory, please visit https://nuxt.com/docs/guide/directory-structure/server.

The preceding directories and files will be used throughout this book in the upcoming chapters. If you wish to find out the role of other directories and files included with the project installation but not covered in this section or this book, please visit https://nuxt.com/docs/guide/directory-structure. For now, let’s discover the reserved directories and files in Nuxt in the following section.

Discovering the Reserved Directories and Files

From the preceding basic project structure, you can add the following reserved directories and files in your Nuxt project whenever you need them to provide solutions in building your Nuxt app:

```bash

├── package.json

├── tsconfig.json

├── babel.config.js

├── nuxt.config.ts

├── app.vue

├── …

├── .env

├── assets

│   └── …

├── components

│   └── …

├── composables

│   └── …

├── content

│   └── …

├── layouts

│   └── …

├── middleware

│   └── …

├── modules

│   └── …

├── pages

│   └── …

├── plugins

│   └── …

└── utils

└── …

```

We will use some of the preceding directories and files often in the upcoming chapters. For the time being, let’s discover the role of the following highlighted reserved directories and files:


	The `.env` File



The `.env` file is used to add your custom environment variables the `dev`, `build`, and `generate` time. They are automatically loaded at these modes and can be accessed in `/nuxt.config.ts` and in modules. For example:

```

// .env

API_BASE_URL=https://dummyjson.com

```

Then the preceding environment variable can be accessed in `/nuxt.config.ts`:

```js

// nuxt.config.ts

export default defineNuxtConfig({

runtimeConfig: {

public: {

apiBaseUrl: process.env.API_BASE_URL

 }

}

}

})

```

After that, you can access it anywhere throughout your app. For example:

```js

// pages/cart.vue

<script setup>

const runtimeConfig = useRuntimeConfig()

const { data, error } = await useFetch(`/products/?limit=10`, {

baseURL: runtimeConfig.public['apiBaseUrl']

})

</script>

```


	
The `/assets/` Directory




The `/assets/` directory is used to add the assets of your project, such as images, fonts, and style sheets (Less, Stylus, or Sass files), which you want to be compiled during the build process. For example, you may have a Less file, as follows:

```css

// assets/styles.less

@width: 10px;

@height: @width + 10px;

header {

width: @width;

height: @height;

}

```

Nuxt will compile the preceding code into the following CSS for your app during the build process:

```css

header {

width: 10px;

height: 20px;

}

```


	
The `/components/` Directory




The `/components/` directory is used to add Vue components. You should keep small and reusable components in this directory. You can even create nested components in this directory. For example:

```

components

└── foo

└── bar.vue

```

Then, you will get the name of the preceding component that is based on its directory and filename as follows:

```html

<FooBar />

```


	
The `/composables/` Directory




The `/composables/` directory is used to add Vue composable functions (also known as “composables”). They should be reusable and self-contained. Each composable file should contain one single composable only. For example:

```js

// composables/use-foo.ts

export default () => {

return 'bar'

}

```

After that, you can use the composable in the `<script>` block on any component and page. For example:

```js

// pages/index.vue

<script setup>

const bar = useFoo()

</script>

```

Also, you can use it in the `<template>` block on any component or page. For example:

```html

// pages/about.vue

<template>

<p>

{{ useFoo() }}

</p>

</template>

```

Nuxt comes with tons of built-in composables, such as `useRuntimeConfig` and `useFetch`, which you have seen in the `.env` directory in the preceding sections. You can check out the rest of Nuxt composables at https://nuxt.com/docs/api/composables.


	
The `/layouts/` Directory




The /layouts/ directory is used to add reusable layouts for your app. They are enabled only by adding a `<NuxtLayout>` component in `/app.vue`. For example:

```html

// app.ts

<template>

<NuxtLayout>

<h1>

Layouts and Pages

</h1>

…

</NuxtLayout>

</template>

```

And you might have a default layout created in the `/layouts/` directory as follows:

```html

// layouts/default.vue

<template>

<div>

<p>

default

</p>

<slot />

</div>

</template>

```

The preceding layout will be loaded into the `app.ts` file as follows:

```html

<div>

<p>

default

</p>

<h1>

Layouts and Pages

</h1>

…

</div>

```


	
The `/middleware/` Directory




The `/middleware/` directory is used to add middleware for executing code before navigating to a route of your app. In other words, they are route middleware. You must use `defineNuxtRouteMiddleware` to create a middleware. For example:

```js

// middleware/auth.ts

export default defineNuxtRouteMiddleware((to, from) => {

const user = useAuth()

if (!user.value) {

return navigateTo('/login')

}

})

```

And then you can manually apply preceding middleware on any route/ page. For example:

```js

// pages/profile.ts

<script setup>

definePageMeta({

middleware: 'auth'

})

</script>

```

The preceding middleware is executed only when navigating to `/profile`, before entering this route and rendering the page. This can be useful if you want to perform user authentication before granting access to this page.


	
The `/pages/` Directory




The `/pages/` directory is used to add routes and pages for your app. A `<NuxtPage>` component is required to display the pages in this directory. For example:

```html

// app.ts

<template>

<div>

<NuxtPage />

</div>

</template>

```

And you might have a page added in the `/pages/` directory as follows:

```html

// pages/contact.vue

<template>

<p>

How to contact me…

</p>

</template>

```

Then, you can access the preceding page on your browser as follows:

```

http://localhost:3000/contact

```


	
The `/plugins/` Directory




The `/plugins/` directory is used to add Vue plugins to your app. You must use a `defineNuxtPlugin` Nuxt utility function with a `provide` key to create a plugin. For example, a plugin that runs on both the client and server sides:

```js

// plugins/foo.ts

export default defineNuxtPlugin(nuxtApp => {

return {

provide: {

greet: (name: string) => `Greeting, ${name}!`

}

}

})

```

Then, you can call the preceding when you want to use them in the `<script>` block as follows:

```js

// pages/index.vue

<script setup>

const { $greet } = useNuxtApp()

console.log($greet('Matt'))

</script>

```

You can also use it in the `<template>` block on any component or page. For example:

```html

// pages/profile.vue

<template>

<p>

{{ $greet('Marlene') }}

</p>

</template>

```


	
The `/utils/` Directory




The `/utils/` directory is used to add your own utility functions (also called “utilities”) that can be used across your app. Just like composables, utilities should be reusable and self-contained. Each utility file should contain only one single utility function. For example, a utility that checks if a string is a JSON string or not:

```js

// utils/is-json.ts

export default str => {

try {

JSON.parse(str)

} catch (e) {

return false

}

return true

}

```

After that, you can use the utility in the `<script>` block or anywhere. For example:

```js

// pages/index.vue

<script setup>

const string = '{"name":"John", "age":30, "car":null}'

console.log(isJson(string)) // true

</script>

```

Also, you can use it in the `<template>` block on any component or page. For example:

```html

// pages/about.vue

<template>

<p>

{{ isJson('hello world') }} // false

</p>

</template>

```

Like composables, Nuxt comes with tons of built-in utilities that you have seen in the preceding directories, such as `defineNuxtRouteMiddleware`, `navigateTo`, `definePageMeta`, and `defineNuxtPlugin`. You can check out the rest of Nuxt utilities at https://nuxt.com/docs/api/utils.

The preceding directories and files are the ones we will use throughout the book. We will look into them again and use them in the upcoming chapters. Some of them will be used more often than others. It is worth knowing that files added to these directories are auto-imported. This means you can use them directly in the `<script>` or `<template>` block without manually importing them with the JavaScript `import` statement. If you wish to check out the remaining directories and files not covered in this section or this book, please visit https://nuxt.com/docs/guide/directory-structure. For now, let’s discover the configuration in Nuxt projects in the next section.

Making Custom Configurations in Nuxt Projects

By default, you can start your Nuxt project and run the Nuxt app immediately without any further configuration. However, you may need to extend the default configuration, such as adding Nuxt modules, registering plugins, and so on. Basically, you only need the `nuxt.config.ts` file to configure your Nuxt project. You just need to pass your preferences through the Nuxt configuration options in this file. So, let’s discover some of the configuration options!

Discovering Configuration Options in `nuxt.config.ts`

After installing a fresh project with Nuxt, you should get a `nuxt.config.ts` file inside your project folder. If you open this `nuxt.config.ts` file, you should see the following configuration option:

```js

// nuxt.config.ts

export default defineNuxtConfig({

devtools: { enabled: true }

})

```

The `devtools` option is one of the Nuxt configuration options that you can use to specifically customize your Nuxt app. There are tons of configuration options available that you can use to customize or extend Nuxt to suit your requirements, such as `alias`, `app`, `build`, and so on. You don’t need to know or use all of them, but let’s get familiar with some of the following highlighted options:


	
The `devtools` Option




Nuxt comes with a Nuxt DevTools module, which is enabled by default, regardless of whether you have this option enabled in `/nuxt.config.ts` or not. This tool gives you insights about your app during development and is useful for debugging your app. However, if you want to turn it off during development, you can set a `false` value to the `devtools` option:

```js

// nuxt.config.ts

export default defineNuxtConfig({

devtools: { enabled: false }

})

```

For more information about this Nuxt DevTools module, please visit https://devtools.nuxt.com/.


	
The `app.head`Option




The `app.head` option is used to set a default `<head>` tag on every page of your app, which includes `<title>`, `<meta>`, `<script>`, `<link>`, and so on. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

app: {

head: {

title: 'Advanced Nuxt.js Web Development',

meta: [

 { name: 'viewport', content: 'width=device-width, initial-scale=1' },

 { name: 'description', content: 'Build SSR & SSG Vue apps with Nuxt and Composition API' },

 { name: 'keywords', content: 'Vue, Nuxt, SSR' }

],

script: [

 {

 src: 'https://cdnjs.cloudflare.com/ajax/libs/lodash.js/4.17.21/lodash.min.js',

 type: 'text/javascript'

 },

 {

 innerHTML: `

 document.addEventListener("DOMContentLoaded", function () {

 const numbers = [1, 2, 3, 4]

const shuffle = _.shuffle(numbers)

console.log(shuffle)

})

`,

type: 'text/javascript',

body: true

 },

],

link: [

{ rel: 'stylesheet', href: 'https://fonts.googleapis.com/css2?family=Open+Sans' },

{ rel: 'icon', href: '/favicon.svg', type: 'image/x-icon' }

],

style: [

{ children: 'html, body { font-family: "Open Sans", sans-serif }', type: 'text/css' }

],

noscript: [

{ children: 'JavaScript is required to run this site. Please enable it on your browser.' }

]

}

},

})

```

The preceding configuration will produce the following tags inside the `<head>` on every page:

```html

<head>

<meta name="viewport" content="width=device-width, initial-scale=1">

<title>Advanced Nuxt.js Web Development</title>

<meta name="description" content="Build SSR &amp; SSG Vue apps with Nuxt and Composition API">

<meta name="keywords" content="Vue, Nuxt, SSR">

<link rel="stylesheet" href="https://fonts.googleapis.com/css2?family=Open+Sans">

<link rel="icon" href="/favicon.svg" type="image/x-icon">

<style type="text/css">html, body { font-family: "Open Sans", sans-serif }</style>

<script src="https://cdnjs.cloudflare.com/ajax/libs/lodash.js/4.17.21/lodash.min.js" type="text/javascript"></script>

<noscript>JavaScript is required to run this site. Please enable it on your browser.</noscript>

…

</head>

```

On the other hand, the script that you have the `body` key set to `true` will be appended inside the `<body>` tag as follows:

```html

<body>

…

<script type="text/javascript">

document.addEventListener("DOMContentLoaded", function () {

const numbers = [1, 2, 3, 4]

const shuffle = _.shuffle(numbers)

console.log(shuffle)

})

</script>

</body>

```

Note that the styles and scripts you set in this `app.head` option are not compiled during the build. They will be processed as they are in this option. However, it is better to compile your code for production unless you have to set them in this option. You will learn how to develop your styles and scripts that are compiled during development and build in the upcoming chapters.


	
The `css` Option




The `css` option is used to set the global styles of your app. You can use the extension of your CSS pre-processor in this option, and Nuxt will compile the code automatically during development and build — as long as you have the required loader of your pre-processor installed in your project. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

css: [

'@/assets/styles/css/font-face.css',

'@/assets/styles/css/main.css',

'@/assets/styles/less/main.less',

]

})

```


	
The `devServer.port` Option




The `devServer.port` option is used to change the listening port of the development server of your app. The default port is `3000` in Nuxt, but if you ever need to use a different port during development, you can set it in this option. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

devServer: {

port: 5173

}

})

```

Now your app is running on `localhost:5173` for development. However, Nuxt will still use the `3000` port for production. So, if you need to change that too, you can use a `.env.production` in your project root as follows:

```

// .env.production

HOST=localhost

PORT=4173

```

Only with the preceding configuration in the `.env.production` file, your production app is then running on `localhost:4173`.


	
The `dir` Option




The `dir` option is used to customize the name of the default directories that are used by Nuxt. Unless you need to, it is better to keep them as they are by default, as follows:

```js

// nuxt.config.ts

export default defineNuxtConfig({

dir: {

assets: 'assets',

layouts: 'layouts',

middleware: 'middleware',

modules: 'modules',

pages: 'pages',

plugins: 'plugins',

public: 'public',

static: 'public'

}

})

```


	
The `imports` Option




The `imports` option is used to add your custom directories for Nuxt to auto-import the files that you put in them. The default directories in this option are `composables` and `utils` only. So, if you have a stores directory at some point and want the files in this directory to be auto-imported, then you can set them here. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

imports: {

dirs: ['stores']

}

})

```

With the preceding configuration, Nuxt can now auto-import files from the `/stores/` directory, as well as the files from the `composables` and `utils` directories. Note that setting additional auto-import directories in this option will not override the default directories (`composables` and `utils`).


	
The `modules` Option




The `modules` option is used to install Nuxt modules to extend Nuxt’s core functionality for your app. There are tons of Nuxt modules developed by the Nuxt team and community that you can integrate into your app. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

modules: [

'nuxt-windicss',

],

})

```


	
The `plugins` Option




The `plugins` option is used to manually install un-scanned plugins in the `/plugins/` directory. Nuxt only scans and registers the top-level plugins in the `/plugins/` directory automatically for you. However, if you have nested plugins, Nuxt will ignore them. So, you can use this option to register them. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

plugins: [

'~/plugins/fooz/fooz-1.ts', // both client & server

{ src: '~/plugins/fooz/fooz-1.ts' }, // both client & server

{ src: '~/plugins/fooz/fooz-1.ts', mode: 'client' }, // only on client side

{ src: '~/plugins/fooz/fooz-1.ts', mode: 'server' } // only on server side

]

})

```


	
The `runtimeConfig` Option




The `runtimeConfig` option is used to pass environment variables across your app. It can be used to keep private information from being accessed by public users, such as API tokens/ keys, which should be kept available on the server-side only. However, the information that is set in the `public` key is not only available on the server-side but also exposed to the client-side. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

runtimeConfig: {

apiKey: 'ghp_mRxDcmE0a4Pri',

public: {

 appBaseURL: 'http://localhost:3000',

 apiBaseURL: 'http://localhost:4000'

}

}

})

```

The preceding configuration will produce the following information on your browser:

```html

<body>

…

<script>

window.__NUXT__={};window.__NUXT__.config={public:{appBaseURL:"http://localhost:3000",apiBaseURL:"http://localhost:4000"},app:{baseURL:"/",buildAssetsDir:"/_nuxt/",cdnURL:""}}

</script>

</body>

```

Notice that the information of `appBaseURL` and `apiBaseURL` can be traced in the `window` object, but the information of `apiKey` is not printed in the `window` object.


	
The `srcDir` Option




The `srcDir` option is used to change the source directory of your app. The source directory of your app is set to the project root by default in Nuxt, but you can change that if you prefer to set it to a specific folder. For example:

```js

// nuxt.config.ts

export default defineNuxtConfig({

srcDir: 'src/'

})

```

With the preceding configuration, Nuxt will change the load path of the source directory to `/src`, and you can develop your app on this directory structure as follows:

```

├── package.json

├── tsconfig.json

├── nuxt.config.ts

├── node_modules

├── public

└── src

├── app.vue

├── error.vue

├── assets

├── components

├── composables

├── content

├── layouts

├── middleware

├── modules

├── pages

├── plugins

└── utils

```

The preceding configuration options are the basic and common options that you need to know to kick off a Nuxt project and to go through this book. We will look into some of these configuration options again in the upcoming chapters. Note that Nuxt is actually pre-configured to suit most of the project scenarios that you would encounter, so you don’t really need to configure it much. Nonetheless, if you wish to check out the remaining configuration options not covered in this section or this book, or if you need some specific configuration to suit your needs, please visit https://nuxt.com/docs/api/nuxt-config. For now, let’s start creating pages, layouts, composables, plugins, utilities, and middleware in your Nuxt projects in the next chapter.

You can find the example app for this topic in `/1.nuxt/1.essentials/1.config/` in the GitHub repository of this book.

Conclusion

Well done! You have managed to complete the first chapter of your journey into Nuxt. In this chapter, you have learned that Nuxt apps fall in line with the categories of SSR and SSG apps among the other types of apps. You have installed a minimal Nuxt project and dipped into the Nuxt directory structure. Also, you have learned the role of some highlighted directories and files, such as `nuxt.config.ts`, `.env`, `pages`, `composables`, and so on. Lastly, you have learned about configuring and extending your Nuxt project with `nuxt.config.ts` and explored some of the highlighted configuration options, such as `devtools`, `app.head`, `css`, `plugins`, `runtimeConfig`, and so on.

In the next chapter, you will create static and dynamic pages as well as static and dynamic routes in Nuxt. You will learn to create plugins for client-side only, server-side only, and both. In addition, you will create global and local middleware to be applied globally and manually on specific pages. Lastly, you will learn to create composables and utilities. So, stay tuned!







CHAPTER 2


Creating Pages, Layouts, Composables, Plugins, Utilities, and Middleware



Introduction

Welcome to Chapter 2. In this chapter, you will create static and dynamic pages and static and dynamic routes in Nuxt apps; static and dynamic layouts with `definePageMeta`, `setPageLayout`, `NuxtLayout`, and middleware; plugins (top-level and nested) with `defineNuxtPlugin`, `provide`, and `nuxt.config.ts` for client-side only, server-side only, and both; global and named middleware with `defineNuxtRouteMiddleware`, `defineNuxtPlugin`, and `addRouteMiddleware` to be applied manually on specific pages and globally; composables (top-level and nested) and utilities with `export`, `export`, `default`, and `defineNuxtPlugin`.

Structure

The topics that will be covered in this chapter are as follows:


	Creating Static and Dynamic Routes

	Creating Static and Dynamic Layouts

	Creating Plugins and Middleware

	Creating Composables and Utilities




Creating Static and Dynamic Routes


A page is just a Vue component in nature. It is a parent component that can consist of smaller components. But for the sake of separation of concerns, this type of parent components are called *pages* and stored in the `pages` directory. While the smaller components are kept in the `/components/` directory. There is no strict rule that you must do this in a Vue app. But in Nuxt, it is a structure that you should follow to make your Nuxt apps more manageable. So, in a complex Nuxt app, you might have the following pages that you need to create in the `/pages/` directory:

```

pages

├── index.vue

├── about.vue

├── blog.vue

│   ├── post-1.vue

│   ├── post-2.vue

│   └── …

├── shop.vue

│   ├── product-1.vue

│   ├── product-2.vue

│   └── …

└── contact.vue

```

And you would want to access these pages on operating routes, for example:

```

/

/about

/contact

/blog

/blog/post-1

/shop/product-1

```

You cannot achieve that on Vue itself. You will need a Vue plugin, Vue Router, https://router.vuejs.org/, to help you to access your pages via these routes. Vue Router allows you to create robust routes for navigating between pages in a single-page application (SPA) without having to refresh the page. Nuxt comes with Vue Router pre-installed so you don’t have to install it like in a Vue app. So let’s discover how you can use it to create and handle routes for us. We will first begin by creating simple routes to serve our pages. So, in the coming sections, you will discover how to use this plugin to create simple to dynamic routes, as well as handle unknown routes.

Creating Simple Routes and Pages

Simple routes are created by simply adding arbitrary and fixed names to your route list. Each name is prefixed with a `/` and each route is just a JavaScript object, for example:

```js

[

{ path: ‘/’ },

{ path: ‘/about’ }

]

```

In a Vue app, you will need to map these routes manually to the designated components:

```js

[

{ path: ‘/’, component: HomeComponent },

{ path: ‘/about’, component: AboutComponent }

]

```

You then can access them on the browser address just as you set them in the route list:

```

/

/about

```

In Nuxt, routes are auto-generated and mapped to the components automatically for you. So let’s follow the following steps to create these simple routes and see how Nuxt does the magic in your Nuxt app:


	
Create a new directory called `pages` in the project root directory with the following pages (Vue components):
```

pages

├── index.vue

└── about.vue

```

Note that the `index.vue` page will be the home page of your Nuxt app.



	Add some basic content on each page as follows:

	The `home` page:
```

// pages/index.vue

<template>

<p>

Hello World!

</p>

</template>

```



	The `about` page,
```

// pages/about.vue

<template>

<p>

Hello About!

</p>

</template>

```







	Create a dummy data that contains the app’s navigation items in the `app.vue` component:
```js

// App.vue

<script setup>

const menu = [

{

title: 'Home',

path: '/'

},

{

title: 'About',

path: '/about'

},

{

title: 'Shop',

path: '/shop'

},

{

title: 'Blog',

path: '/blog'

}

]

</script>

```

We will create the pages and routes for the blog and shop in the coming sections.



	Display the navigation data in the `<template>` block via the `v-for` loop and display the page content via a `<NuxtPage>` component:
```html

// App.vue

<template>

<h1>

Layouts and Pages

</h1>

<ul v-if="menu">

<li v-for="(item, index) in menu">

<NuxtLink :to="item.path">

{{ item.title }}

</NuxtLink>

</li>

</ul>

<NuxtPage />

</template>

```


	The `<NuxtPage>` component is a built-in component that comes with Nuxt and it is used to display the page that corresponds to the requested URL. It is just a wrapper around the `RouterView` component from Vue Router. For more information about this component, please visit https://nuxt.com/docs/api/components/nuxt-page#nuxtpage.

	
The `<NuxtLink>` component is used to create links, the `<a>` elements, for Vue Router to change the URL and load the page without reloading the entire document. It is just a replacement component for the `<RouterLink>` component from Vue Router. For more information about this component, please visit https://nuxt.com/docs/api/components/nuxt-link#nuxtlink.





	Run the app on the `dev` environment:
```

$ npm run dev

```





You should see the `home` page is loaded at `localhost:3000` with the site menu that you just created. If you navigate to `localhost:3000/about`, you should see the `about` page. Notice that the requested page is loaded into the `<NuxtPage>` component without reloading the navigation and the `app.vue` component. The `router-link-active` and `router-link-exact-active` classes are added to the `<a>` element when it is clicked. For more information about these two classes, please visit https://next.router.vuejs.org/api.

You can also create sub-routes and sub-pages by organizing `.vue` files into different folders and then they will be mapped automatically into your route list. For example, you can create the main page of your shop (`/pages/shop.vue`) and a sub-folder that contains a list of your product pages as follows:

```

pages

├── shop.vue

└── shop

├── product-1.vue

├── product-2.vue

└── …

```

Nuxt will map the preceding pages and generate routes for you out of the box as follows:

```

/shop

/shop/product-1

/shop/product-2

```

However, manually creating the sub-routes like this is repetitive and difficult to manage in the long term. Imagine, you have hundreds or thousands of products that are stored dynamically in a remote database, it is not good to have to create routes for them manually. So, simple routes should not be used for cases like this. This type of route is good for top-level pages, such as `/about`, `/contact`, and `/posts`. If you have multiple sub-pages in each of these top-level pages and they will increase dynamically over time, then you should use dynamic routes to handle the routes for these sub-pages. So, let’s find out how you can create dynamic routes and pages in the next section.

Creating Dynamic Routes and Pages

A dynamic route is a route that is denoted with a`:` (colon) pattern, such as `:id`,`:username`,`:slug`, and so on. This dynamic segment is called `param` (short for the parameter) in Vue Router and they will be stored in `$route.params` the `$route` object. You then can access this parameter from `$route.param` in your components and pages, for example, `$route.params.id`.

So if you create a `/shop/:slug` dynamic route, URLs like `/shop/product-1` and `/shop/product-2` will both match and map to this route. And the value of their parameters (`slug`) will be exposed as `this.$route.params.slug` in every component. Once again, in Nuxt, these dynamic routes are auto-generated and mapped to the dynamic components automatically for you. So let’s find out how you can create dynamic routes and pages in a Nuxt app in the following steps:


	Create a `shop` sub-folder with an `index.vue` page and a `[slug].vue` page in the `/pages/` directory as follows:
```

pages

└── shop

├── index.vue

└── [slug].vue

```

The `[slug].vue` page will be the single product page that will change its content dynamically whenever its dynamic route is matched. It is not a mandatory rule in developing Vue apps that you must use square brackets for dynamic pages. But in Nuxt apps, you should use square brackets for dynamic pages to distinguish them from simple pages.



	
Create a dummy static data that contains the shop navigation items on the `shop` page in `/pages/shop/index.vue`:
```js

// pages/shop/index.vue

<script setup>

const menu = [

{

title: ‘Product 1’,

path: ‘/shop/product-1’

},

{

title: ‘Product 2’,

path: ‘/shop/product-2’

},

]

</script>

```



	Display the shop title and navigation data in the `<template>` block via the `v-for` loop on the `shop` page:
```html

// pages/shop/index.vue

<template>

<ul v-if="menu">

<li v-for="(item, index) in menu">

<NuxtLink :to="item.path">

{{ item.title }}

</NuxtLink>

</li>

</ul>

</template>

```



	Create a dummy static data that contains a list of products, in which you can search and display a single user-requested product on the `/pages/shop/[slug].vue` dynamic page:
```js

// pages/shop/[slug].vue

<script setup>

const products = [

{

slug: 'product-1',

title: 'Product 1',

contents: '<p>Contents 1</p>'

},

{

slug: 'product-2',

title: 'Product 2',

contents: '<p>Contents 2</p>'

},

{

slug: 'product-3',

title: 'Product 3',

contents: '<p>Contents 3</p>'

}

]

</script>

```



	
Find the user-requested product from the `posts` dummy data list with `useRoute`, `reactive`, `toRefs`, and `find` methods as follows on the `/pages/shop/[slug].vue` dynamic page:
```js

// pages/shop/[slug].vue

<script setup>

const route = useRoute()

const product = reactive({

title: null,

contents: null,

layout: null

})

let { title, contents, layout } = toRefs(product)



const products = […]

const found = products.find(post => post.slug === route.params.slug)

title = found.title

contents = found.contents

</script>

```

As you can see that we need to import a few things from Vue and Vue Router to do our dynamic page. The `reactive` and `toRefs` are used to make our JavaScript object reactive. While the `useRoute` is used to trace the route `params` from the router. And then the JavaScript built-in `find` method is used to find the specific product from the product list. Once a product is found, we update the product’s title to the Vue reactive `title` object.

Notes:


	The `reactive` method is used to create a reactive copy of an object. It is equivalent to the `data` option in Options API. For more information about this method, please visit https://vuejs.org/api/reactivity-core.html#reactive.

	The `toRefs` method is used to convert a reactive object to a plain object to make each property in the converted object a reference pointing to the property in the original object. Destructuring the `product` reactive object will cause the loss of Vue reactivity on the `title` property. Hence, we need to covert the `product` reactive object using this method. For more information about this method, please visit https://vuejs.org/api/reactivity-utilities.html#torefs.

	The `useRoute` method is used to return the information of the current route location. It is equivalent to using `$route` in Options API. For more information about this method, please visit https://next.router.vuejs.org/api/#useroute.

	The `find` method is a JavaScript built-in method that can be used to search an item in an array. For more information about this method, please visit https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/find.





	Create a `<template>` block to display the current product that is found from the product list on the `/pages/shop/[slug].vue` dynamic page:
```html

// pages/shop/[slug].vue

<template>

<h2>

{{ title }}

</h2>

<div v-html="contents" />

</template>

```



	Run the app on the `dev` environment:


```

$ npm run dev

```

You should see the `shop` page at `localhost:3000/shop` with the shop menu. So, if you navigate to `localhost:3000/shop/product-1`, you should see that `Product 1` is displayed on the `/shop/[slug].vue` dynamic page, and navigating to `localhost:3000/shop/product-2` will load the `Product 2` on the same dynamic page.
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