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Preface

As a full-stack developer, you need to master a variety of programming languages,
frameworks, and tools to build robust, scalable, and user-friendly web applications.
In recent years, NextJS has emerged as one of the most popular and powerful
frameworks for building server-side-rendered React applications. With its intuitive
API, powerful features, and vibrant community, NextJS has become the go-to
choice for developers who want to create high-performance web applications with
ease.

This book is designed to help you get started with Next]S and take your full-
stack development skills to the next level. Whether you are a seasoned developer
looking to expand your skillset or a newcomer to the world of web development,
this book will provide you with the knowledge, tools, and techniques you need
to build modern, dynamic web applications that meet the needs of today’s users.

In this book, we will cover a wide range of topics, including:
e The basics of Next]JS and its core features
e How to create and configure a Next]S application from scratch
e The power of server-side rendering and its benefits
e Best practices for styling, routing, and data fetching with NextJS
e Advanced topics such as testing, optimization, and deployment
e AWS Amplify as a hosting provider and many more topics

We will also provide you with plenty of hands-on examples, practical exercises
that will help you improve your skills and confidence as a full-stack developer.
By the end of this book, you will be able to create sophisticated web applications
that leverage the power of NextJS and React, and you will be well on your way to
a successful career in full-stack development.

So, let’s get started and explore the exciting world of NextJS!

Chapter 1: Warming up with NextJS - In this chapter, readers will be introduced
to NextJS and will learn how to set up their development environment. They will
be guided through the installation of the necessary software and tools, and will
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learn how to create a new NextJS application from scratch. Readers will also learn
the basics of NextJS, including how to work with the NextJS file system, how to
create pages and components, and how to use the built-in routing system. By the
end of this chapter, readers will have created their first Next]S application and will
be ready to dive deeper into the framework’s features and capabilities.

Chapter 2: Using design patterns in Next]S - In this chapter, readers will learn
how to use design patterns to optimize their NextJS application development.
The chapter will cover several common design patterns, including the Singleton
pattern, the Strategy pattern, and the Builder pattern. Readers will learn how
these patterns can be applied to Next]S to improve the efficiency and scalability
of their applications. The chapter will also provide practical examples of how
to implement these patterns in Next]S, with step-by-step instructions and code
snippets. By the end of this chapter, readers will have a solid understanding of
how to apply design patterns in NextJS and will be able to create more robust and
efficient web applications.

Chapter 3: Authorization in a glance with NextJS - In this chapter, readers will
learn about authorization in Next]S and how to implement it in their applications.
The chapter will cover the basics of authentication and authorization, and will
provide an overview of different authentication methods that can be used in
Next]S. Readers will also learn how to create a basic authorization system using
Next]JS’s built-in authentication features. Additionally, the chapter will cover best
practices for securing user data and preventing unauthorized access to sensitive
information. By the end of this chapter, readers will have a solid understanding
of how to implement authorization in NextJS and will be able to create secure and
reliable web applications.

Chapter 4: Server-side power of Next]S - In this chapter, readers will learn about
the server-side rendering features of Next]S and how to take advantage of them
in their applications. The chapter will cover the benefits of server-side rendering,
including improved performance, SEO, and user experience. Readers will also
learn how to set up and configure server-side rendering in NextJS, as well as how
to work with dynamic data and API calls in a server-side rendered application.
Additionally, the chapter will cover best practices for optimizing server-side
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rendered applications and handling errors. By the end of this chapter, readers will
have a solid understanding of how to use server-side rendering in NextJS to create
fast, dynamic, and highly scalable web applications.

Chapter 5: Using state management in NextJS - In this chapter, readers will learn
about state management in Next]S and how to implement it using the popular
Redux library. The chapter will cover the basics of state management, including
why it's important and how it works. Readers will also learn how to set up and
configure Redux in NextJS, as well as how to work with Redux actions, reducers,
and stores. Additionally, the chapter will cover best practices for optimizing state
management in Next]S, including how to handle asynchronous actions and how to
use middleware. By the end of this chapter, readers will have a solid understanding
of how to use state management with Redux in NextJS and will be able to create
complex and dynamic web applications with ease.

Chapter 6: Implementing internal pages using Next]S - In this chapter, readers
will learn how to create internal pages in NextJS and how to implement a basic
CRUD system for managing user data. The chapter will cover the basics of creating
dynamic pages in Next]S, including how to work with dynamic routes and how
to pass data between pages. Readers will also learn how to set up and configure
a database, and how to use Next]S’s built-in API routes to handle requests and
responses. Additionally, the chapter will cover best practices for optimizing internal
pages in NextJS, including how to use caching and how to handle errors. By the
end of this chapter, readers will have a solid understanding of how to create and
manage internal pages in NextJS and will be able to build complex and powerful
web applications.

Chapter 7: The superpower of E2E testing in Next]S - In this chapter, readers
will learn about end-to-end (E2E) testing in NextJS and how to implement it using
the Cypress and Playwright testing frameworks. The chapter will cover the basics
of E2E testing, including why it's important and how it works. Readers will also
learn how to set up and configure Cypress and Playwright in NextJS, as well as
how to write and run tests for a Next]S application. Additionally, the chapter will
cover best practices for optimizing E2E testing in NextJS, including how to handle
asynchronous requests and how to use test-driven development principles. By the



end of this chapter, readers will have a solid understanding of how to use E2E
testing with Cypress and Playwright in Next]JS and will be able to create robust
and reliable web applications.

Chapter 8: Deploying Next]S project to production - In this chapter, readers
will learn how to deploy their Next]JS application to production using the AWS
Amplify platform. The chapter will cover the basics of deployment, including
why it’s important and how it works. Readers will also learn how to set up and
configure their AWS Amplify account, and how to connect their Next]S application
to the platform. Additionally, the chapter will cover best practices for optimizing
deployment in NextJS, including how to use environment variables. By the end of
this chapter, readers will have a solid understanding of how to deploy their NextJS
application to production using AWS Amplify and will be able to launch their
application with confidence.

Chapter 9: Mastering optimization tools for NextJS - In this chapter, readers will
learn about optimization tools for Next]S and how to use them toimprove the search
engine optimization (SEO) of their application. The chapter will cover the basics
of SEO, including why it's important and how it works. Readers will also learn
how to set up and configure optimization tools and Next]S Image Optimization.
Additionally, the chapter will cover best practices for optimizing SEO in Next]JS,
including how to use metadata and structured data, and how to improve page
speed. By the end of this chapter, readers will have a solid understanding of how
to use optimization tools for Next]S to improve the SEO of their application and
will be able to maximize their online visibility.
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CHAPTER 1
Warming up with
Next]S

“The beginning is always today.”
— Mary Shelley

Introduction

Greetings, a future chef in the Next]S kitchen. In this chapter, we will begin our
journey into the world of sophisticated software development using the most
advanced web application framework to date.

I will not delve into the intricacies of the initial setup of the environment. If you
are here and ready to cook real masterpieces, then the environment necessary for
installing and configuring the nodejs is already on your PC (or Mac, depending on
preferences of course).

Structure
* Setup and run Next]S
o Install using npm and the latest version of NodeJS
o For the older npm versions

* How to run the project for local development?
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* How to customize Webpack
o How to use Typescript in Next]S?
o How to use SCSS in NextJS
* How to create a multipage app?
e How to change pages. Routing tools
o How to change page params state without running data fetching methods

e Conclusion

Objectives

In this chapter, we will install and set up the local development environment for the
easy start of the NextJS application. After you finish this chapter, you will set up and
run your new Next]S application and make as many configurations as you possibly
need for the first start. You will learn how to create a multi-page application with the
framework. Also, you will learn how to navigate between pages and how you can
manage the router properties.

Setup and run Next]S

For better performance and stability, I recommend a version of the NPM module
equal to 5.2+ or higher. You can also use the older npm-install-way if you prefer it
for some reason or you cannot install the latest version of NodeJS

Let us check several ways to install and set up your first project with Next]S:

In this book we will use yarn as an alternative to npm. Yarn provides a
number of features that are not available in npm, such as faster and more
reliable dependency installation, improved network performance, and better
security features. You can collect it using this link https:/ / yarnpkg.com/

Installing using npm and the latest version of
Node]S

Just type the commands into your console. Please note that in this book we will use
Typescript to produce the application. For the correct setup please use the commands
as follow:
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yarn create next-app ——typegcrmt

npx create-next-app@latest --typescript

Figure 1.1: Commands to install Next]S

After the installation is complete, your project will contain all files and configurations
to quick-start your new project and learn Next]JS.

create-next-app contains some other useful commands for project creation
that will help you to understand how to use a framework. There is a
possibility to use the GitHub URL as an example for your first application.
The command should look like this:

yarn create next-app -example https://github.com/vercel/next.js/tree/
canary/examples/auth0

In this case, you will create a blank project with AuthQ possibility inside with
configured API and pages to a successful login. Please check this link for more
examples: https://github.com/vercel/next.js/tree/canary/examples

If you have already set up your project this way you can skip the next section.

For the older npm versions

For the older npm versions, use these commands to start the new project.

After successful setup and creation of the project do not forget to add the Typescript
to your project in case when you have created the project by this way:

npm i1 -g create-next-app

create-next-app nextjs-cookbook

Figure 1.2: Manual project creation

To add the Typescript please follow these instructions
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Create the file in the root of the project using your IDE or with the CLI command:
1. touch tsconfig.json for Linux/macOS

2. echo > tsconfig.json for Windows

NextJS will automatically do all required setup for the Typescript you will need only
start your project using commands:

yarn dev or npm run dev

After that you will probably see answers about requirements for the project if you
do not have them installed into your project yet eg. @types/react, @types/node, @
types/react-dom. Just follow the instructions to complete the setup for your project

In the end, the whole setup will be complete. Please note several things:

You will see a file with this name in your root directory next-env.d.ts. Do
not remove it or change the file body for any reason. It is auto-generated
by the Typescript compiler. Please do not make any changes in the file next-
env.d.ts use the instruction below instead. Your configuration file tsconfig.
json contains information about the types that you will use in your project.
Just add a new type file into the include section to use it

Find below the example of the tsconfig.json file that you should have as a result:

{
"compilerOptions": {
"target": "es5",
"Lib": [
"dom",
"dom.iterable",
"esnext"
]7
"allowJs": t S
"skipLibCheck": )
ISEriet": t ) do nc orget to make
"forceConsistentCasingInFileNames": )
"noEmit": t s
"esModuleInterop": .
"module": "esnext",
"moduleResolution”: "node",
"resolveJsonModule":
"isolatedModules": true,
"jsx": "preserve",
"incremental":
}’
"i{nclude": ["next-env.d.ts","any-new-types.d.ts","*x/x ts", "*x/x tsx"],
"exclude": ["node_modules"]

}

g

Figure 1.3: Code in tsconfig.json file
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Why do we ever need this feature? Let us use imagination a bit to understand this
feature.

The general difference between using the *.ts files and *.d.ts files is that the second
one is used to declare a type definition. Still, not much clearance because we can
use both file types to declare a type. Ok, how about if we could declare the existing
JavaScript function for TypeScript? For example, we have a function like this in the
printHello.js file:

const printHello = (name) => "Hello ${name}"

export { printHello }

Figure 1.4: Code in printHello.ts file

And as a declaration in file printHello.d.ts will be the following:

declare function printHello(name: string): string

Figure 1.5: Code in printHello.d.ts file

Now we can use function printHello without any compilation errors asitis declared
in the file with declarations.

If you made a setup in a modern and automatic way you can skip the next section
and proceed with the first commands to start.

Next JS in general works with a page-oriented architecture so the basic element in
the framework is a page. The page has its URL link from its creation. To create your
first page please check that you have a pages folder in your root folder of the project.
The main page (or the default page) will always be called the index.tsx. In the next
sections we will figure out how to rewrite and redirect pages but the name of the
default page is always index.
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The next step is to create the file index.tsx in the pages folder with this code inside:

function MainPage() {
return <div>Your cookbook with tasty recipes. Yammy</div>

I

export default MainPage

Figure 1.6: Code in index.tsx file

Please check if you have these commands in your package.json file. If you do not
have them then please create:

"scripts": {
"dev": "next dev",

"build": "next build",
"start": "next start"

}

Figure 1.7: Code in package.json file

How to run the project for local development

Just run the command in your project root: yarn dev or npm run dev

After that, you can proceed with the URL from your CLI. By default, it is http://
localhost:3000

How to customize WebPack

Let us initialize the problem of why we would ever need to customize the WebPack
for our project.

Imagine that we have different behavior in development and production mode. For
example, we can use different environments and secret keys for each kind of build.
To see it we need it to inject some logic into the build process or create logic in
components.
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We do not recommend the implementation of such logic inside the components
themselves and highly recommend separating this behavior in the build process

To make changes in WebPack for Next]S let us check what changes we can do in the
Next]S configuration. That can be done using the next.config. js file.

As in the case with declaration configuration, we highly recommend using separated
files for the environment variables that will be changed with the development
process. So please create files like .env.local or .env.development to change
variables while your project is in support conditions

For example, we can create the process variable that will be used in the development
or production flow. The body of your env file should look like this:

SECRET="NEXTJSCookBook2022"

Figure 1.8: Variable declaration in env file

Your WebPack updates can be done in file next.config. js:

const nextConfig = {
reactStrictMode: .
env: {
SECRET: process.env.SECRET
}
}

module.exports = nextConfig

Figure 1.9: Code in next.config.js file

As you can see, we have added the process variable that can be used in our project.
Please note that adding or changing any variable should be followed with a
development server restart (or production rebuild, depending on what flow do you
currently use).

After that, you will be able to use your variable in the code like this or with any flow
you wish



8 Next.js Cookbook

®

function SecretPage() {
return <div>Your secret is {process.env.SECRET}. Do not tell it to anyone</div>

}

export default ExamplePage

Figure 1.10: Code in secret page file

Now we can insert some logic into WebPack in our configuration to act only in
development start, as an example:

r ]
( XN
const nextConfig = {
reactStrictMode: 5
styledComponents: s
webpack: (config, { buildId, dev, isServer, defaultLoaders, webpack }) => {

if(dev) {
e.log('Is development flow ', process.env.SECRET)
}
return config
1,
env: {
SECRET: process.env.SECRET
}
3
noau '.E’XDO('TS = extlonT1g

Figure 1.11: Code in next.config.js file

You can inject any logic here or update the config with new plugins that you want
to use like this:

| 4
( N J
const nextConfig = {
reactStrictMode: 5
styledComponents: .
webpack: (config, { buildId, dev, isServer, defaultlLoaders, webpack }) => {
if(dev) {
console.log('Is development flow ', process.env.SECRET)
l
const newConfig = config.plugins.push(<YOUR-PLUGINS-CONFIGURATIONS>)

return newConfig
1,
env: {
SECRET: process.env.SECRET
}
}

e.exports =

Figure 1.12: Code in next.config.js file
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Let us look into an example of how you can use it with a real plugin. So let us check
this one for example https://github.com/vincent-herlemont/next-aws-lambda-
webpack-plugin._Using this plugin you can use AWS Lambda functions as pages
for your application. To implement this plugin you will need to install it first:

L XN
yarn add --dev next-aws-lambda-webpack-plugin
// or if you prefer NPM

npm install --save-dev next-aws-lambda-webpack-plugin

Figure 1.13: Command to install plugin into your project

And then change the WebPack configuration like this to enable it:

const nextConfig = {
reactStrictMode: 3
styledComponents: 5
webpack: (config, nextConfig) => {
const newConfiguration = config.plugins.push(new GenerateAwsLambda(nextConfig))
return newConfiguration
1
env: {
SECRET: process.env.SECRET
b
}

module.exports = nextConfig

Figure 1.14: Code in next.config.js file

How to use TypeScript in Next]S

In the last Next]S version, there is no need for a special configuration of WebPack for
using TypeScript

What if I have a Next]S project that was created with S only?

If you have a Next]S project that was created without typescript just add a tsconfig.
json file into your root and rerun your development server with yarn run dev (or
npm run dev ) after that Next]S will show you the next steps to proceed. You will
need to enter these commands to fully configure your project



