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    Preface

    As Angular continues to reign as one of the top JavaScript frameworks, more developers are seeking out the best way to get started with this extraordinarily flexible and secure framework. Learning Angular, now in its fourth edition, will show you how you can use it to achieve cross-platform high performance with the latest web techniques, extensive integration with modern web standards, and integrated development environments (IDEs). 

    The book is especially useful for those new to Angular and will help you to get to grips with the bare bones of the framework needed to start developing Angular apps. You’ll learn how to develop apps by harnessing the power of the Angular command-line interface (CLI), write unit tests, style your apps by following the Material Design guidelines, and finally, deploy them to a hosting provider. 

    Updated for Angular 15, this new edition covers lots of new features and practices that address the current frontend web development challenges. You’ll find a new dedicated chapter on observables and RxJS, more on error handling and debugging in Angular, and new real-life examples.

    By the end of this book, you’ll not only be able to create Angular applications with TypeScript from scratch, but also enhance your coding skills with best practices.

    Who this book is for

    This book is for JavaScript and full-stack developers dipping their feet for the first time in to the world of frontend development with Angular, as well as those migrating to the Angular framework to build professional web applications. You’ll need prior exposure to JavaScript and a solid foundation in the basics of web programming before you get started with this book. 

    What this book covers

    Chapter 1, Building Your First Angular Application, shows how to set up the development environment by installing the Angular CLI and explains how to use schematics (commands) to automate tasks such as code generation and application building. 

    We will create a new simple application using the Angular CLI and build it. We will also learn about some of the most useful Angular tools that are available on Visual Studio Code. 

    Chapter 2, Introduction to TypeScript, explains what is TypeScript, the language that is used when creating Angular applications, and covers the most basic building blocks, such as types, template strings, lambdas, and classes. We will learn how to use decorators that are widely used in Angular classes and modules. We will take a look at some of the advanced types and the latest features of the language. 

    Chapter 3, Organizing Application into Modules, explains what modules are in Angular and how they differ from modules in TypeScript. We will learn about the most common modules that we use in Angular and discuss the purposes of the different types of modules.

    Chapter 4, Enabling User Experience with Components, explains how a component is connected to its template and how to use a TypeScript decorator to configure it. We will take a look at how components communicate with each other by passing data from one component to another using input and output bindings and learn about the different strategies for detecting changes in a component. We will also learn how to create standalone components. 

    Chapter 5, Enrich Applications Using Pipes and Directives, covers the built-in directives and pipes. We will build our own custom pipe and directive and use them in a sample application that demonstrates their use. We will also learn the difference between attribute and structural directives.

    Chapter 6, Managing Complex Tasks with Services, explains how the dependency injection mechanism works, how to create and use services in components, and how we can create providers in an Angular application.

    Chapter 7, Being Reactive Using Observables and RxJS, discusses reactive programming and how we can use observables in the context of an Angular application through the RxJS library. We will also take a tour of all the common RxJS operators that are used in an Angular application.

    Chapter 8, Communicating with Data Services over HTTP, explains how to interact with a remote backend API and perform CRUD operations with data in Angular. We will also investigate how to set additional headers to an HTTP request and intercept such a request to act before sending the request or upon completion.

    Chapter 9, Navigate through Application with Routing, explains how to use the Angular router in order to activate different parts of an Angular application. We will find out how to pass parameters through the URL and how we can break an application into routing modules that can be laz ily loaded. We will then learn how to guard against our components and how to prepare data prior to initialization of the component.

    Chapter 10, Collecting User Data with Forms, explains how to use Angular reactive forms in order to integrate HTML forms and how to set them up using FormGroup and FormControl. We will track the interaction of the user in the form and validate input fields.

    Chapter 11, Introduction to Angular Material, discusses how to integrate Google Material Design guidelines in to an Angular application using a library called Angular Material that is developed by the Angular team. We will take a look at some of the core components of the library and their usage. We will discuss the themes that are bundled with the library and how to install them.

    Chapter 12, Unit Test an Angular Application, explains how to test Angular artifacts and override them in a test, examines the different parts of a test, and explains which parts of a component should be tested.

    Chapter 13, Bringing Application to Production, discusses the hosting providers that are supported by the Angular CLI. We will perform build optimizations prior to deployment, and we will use the Angular CLI to deploy to GitHub Pages.

    Chapter 14, Handling Errors and Application Debugging, explains how to handle different types of errors in an Angular application and understand errors that come from the framework itself. We will learn how to debug an Angular application using and how to profile it using Angular DevTools.

    To get the most out of this book

    
      	You will need a version of Angular 15 installed on your computer, preferably the latest one. All code examples have been tested using Angular 15.0.0 on Windows, but they should work with any future release of Angular 15 as well.

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

    

    Download the example code files

    The code bundle for the book is hosted on GitHub at https://github.com/PacktPublishing/Learning-Angular-Fourth-Edition. We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing/. Check them out!

    Download the color images

    We also provide a PDF file that has color images of the screenshots/diagrams used in this book. You can download it here: https://packt.link/af51s.

    Conventions used

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

    CodeInText: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. For example: “When we run the preceding command in the src\app\products folder, it will create the sort.pipe.ts file and its corresponding unit test file, sort.pipe.spec.ts."

    A block of code is set as follows:

    let distance: any;
distance = '1000km';
distance = 1000;
const distances: any[] = ['1000km', 1000];


    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 basket: any = new FruitBasket();


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

    ng generate interface product 


    Bold: Indicates a new term, an important word, or words that you see on the screen. For instance, words in menus or dialog boxes appear in the text like this. For example: “There are two categories of pipes: pure and impure.”

    
      Warnings or important notes appear like this.

    

    
       Tips and tricks appear like this.

    

    Get in touch

    Feedback from our readers is always welcome.

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

    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 reported this to us. Please visit http://www.packtpub.com/submit-errata, click Submit 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@packtpub.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 http://authors.packtpub.com.

  

  
    Share your thoughts

    Once you’ve read Learning Angular, Fourth Edition, we’d love to hear your thoughts! Scan the QR code below to go straight to the Amazon review page for this book and share your feedback.

     [image: ]
    https://packt.link/r/1803240601

    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
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      	Submit your proof of purchase

      	That’s it! We’ll send your free PDF and other benefits to your email directly
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    Building Your First Angular Application

    To better understand how to develop an Angular application, we need to learn some basic but essential things to have a great experience on our journey with the Angular framework. One of the primary things we should know is what Angular is and why we should start using it for web development. We will also take a tour of the history of Angular to understand how the platform evolved.

    Another important but sometimes painful topic is setting up our development environment. It must be done at the beginning of a project but getting this right early can reduce friction as our application grows. Therefore, a large part of this chapter is dedicated to Angular CLI, a tool developed by the Angular team that provides scaffolding and automation tasks in an Angular app, eliminating configuration boilerplate and saving developers from facing future frustrations. We will use the Angular CLI to create our first application from scratch, get a feel for the anatomy of an Angular application, and take a sneak peek at how Angular works under the hood.

    Working in an Angular project without an Integrated Development Environment (IDE) can be painful. Our favorite code editor can provide an agile development workflow that includes compilation at runtime, static type checking, introspection, code completion, and visual assistance for debugging and building our app. We will highlight Visual Studio Code (VS Code), one of the most popular editors in the Angular ecosystem, with a rich collection of extensions for working with Angular.

    To sum up, here are the main topics that we will explore in this chapter:

    
      	What is Angular?

      	Why choose Angular?

      	Setting up the Angular CLI workspace

      	Structure of Angular application

      	VS Code tooling

    

    Technical requirements

    
      	GitHub: https://github.com/PacktPublishing/Learning-Angular-Fourth-Edition/tree/main/ch01

      	Node.js: https://nodejs.org

      	Git: https://git-scm.com/downloads

      	VS Code: https://code.visualstudio.com/download

    

    What is Angular?

    Angular is a development platform that is written in the TypeScript language. It consists of smaller sub-systems, including a JavaScript framework, a command-line interface, a language service, and a rich collection of first-party libraries.

    Angular enables developers to build scalable web applications with TypeScript, a strict syntactic superset of JavaScript. Developing with Angular does not require knowledge of JavaScript, but it is nice to have. We will learn more details about TypeScript in Chapter 2, Introduction to TypeScript.

    The official Angular documentation can be found at https://www.angular.io.

    
      We suggest relying first on the official Angular documentation and then on any other sources because it is the most up-to-date source for Angular development.

    

    Angular was created by a team internally at Google. The first version, 1.0, was released in 2012 and was called AngularJS. AngularJS was a JavaScript framework, and web applications built with it were written in JavaScript.

    In 2016 the Angular team decided to make a revolutionary change in AngularJS. The team joined forces with the TypeScript team at Microsoft and introduced TypeScript into the framework. A vital consideration towards that decision was decorators, a powerful feature of the TypeScript language that Angular heavily uses. The next version of the framework, 2.0, was written in TypeScript and re-branded as Angular with a different logo than AngularJS.

    
      In this book, we will cover Angular 15, which is the latest stable version of the Angular framework. AngularJS reached the end of its life in 2022, and it is no longer supported and maintained by the Angular team.

    

    Angular is based on the most modern web standards and supports all the evergreen browsers. It is compatible with the two most recent major versions of all browsers except for Chrome and Firefox, which supports the latest ones.

    In the following section, we will learn the benefits of choosing Angular for web development.

    Why choose Angular?

    The power of the Angular platform is based on the combination of the following characteristics:

    
      	The main pillars of the platform: cross-platform, incredible tooling, and easy onboarding

      	The usage of Angular worldwide

    

    In the following sections, we will examine each characteristic in more detail.

    Cross-platform

    Angular applications can run on different platforms: web, server, desktop, and mobile. Angular can run natively only on the web because it is a JavaScript framework. However, it is open-source and is backed by a vast and incredible community that enables the framework to run on the remaining three using the following integrations:

    
      	Angular Universal: Renders Angular applications server-side

      	Angular Service Worker: Enables Angular applications to run as Progressive Web Applications (PWA) that are customizable and can be installed on a desktop environment

      	Ionic Framework: Allows us to build mobile applications using Angular

    

    The next pillar of the framework describes the tooling available in the Angular ecosystem.

    Tooling

    The Angular team has built two great tools that make Angular development easy and fun:

    
      	Angular CLI: A command-line interface that allows us to work with Angular projects from creation to deployment.

      	Angular DevTools: A browser extension that enables us to debug and profile Angular applications from the comfort of our browser. We will learn more about this tool in Chapter 14, Handling Errors and Application Debugging.

    

    The Angular CLI is the de facto solution for working with Angular applications. It allows the developer to focus on writing application code, eliminating the boilerplate of configuration tasks such as scaffolding, building, testing, and deploying an Angular application.

    Onboarding

    It is simple and easy for a web developer to start with Angular development because when we install Angular, we also get a rich collection of first-party libraries out of the box, including:

    
      	Angular HTTP client to communicate with a REST API endpoint over HTTP

      	Angular forms to create HTML forms for collecting input and data from users

      	Angular router to perform in-app navigations

    

    
      A first-party library is a library that is provided from the Angular framework out of the box without the need to install it separately. 

    

    The preceding libraries are installed by default when we create a new Angular application using the Angular CLI. However, they are not used in our application unless we import them explicitly into our project.

    Who uses Angular?

    Many companies use Angular for their websites and web applications. The website https://www.madewithangular.com contains an extensive list of those companies, including some popular ones.

    Statistically, more than 2,500 projects inside Google use the Angular framework. Additionally, more than 1.5 million developers worldwide prefer Angular for web development.

    The fact that Angular is already used internally at Google is a crucial factor for the reliability of the platform. Every new version of Angular is first thoroughly tested in those projects before becoming available to the public. The testing process helps the Angular team catch bugs early and delivers a top-quality platform to the rest of the developer community. 

    Now that we have already seen what Angular is and why someone should choose it for web development, we will learn how to use it and start building great web applications.

    Setting up the Angular CLI workspace

    Setting up a frontend project today is more cumbersome than ever. We used to manually include the necessary JavaScript and CSS files in our HTML. Life used to be simple. Then frontend development became more ambitious: we started splitting our code into modules and using special tools called preprocessors for our code and CSS.

    Our projects became more complicated, and we started to rely on build systems to bundle our applications. As developers, we are not huge fans of configuration—we want to focus on building awesome apps. However, modern browsers do more to support the latest web standards, and some have even started to support JavaScript modules. That said, this is far from being widely supported. In the meantime, we still have to rely on bundling and module support tools.

    Setting up a project with Angular can be tricky. You need to know what libraries to import and ensure that files are processed in the correct order, which leads us to the topic of scaffolding. Scaffolder tools almost become necessary as complexity grows and where every hour counts towards producing business value rather than being spent fighting configuration problems.

    The primary motivation behind creating the Angular CLI was to help developers focus on application building, eliminating the configuration boilerplate. Essentially, with a simple command, you should be able to initialize an application, add new artifacts, run tests, and create a production-grade bundle. The Angular CLI supports all of this with the use of special commands.

    Prerequisites

    Before we begin, we need to ensure that our development environment includes a set of software tools essential to the Angular development workflow.

    Node.js

    Node.js is a JavaScript runtime built on top of Chrome’s v8 JavaScript engine. Angular requires an active or maintenance Long Time Support (LTS) version. If you have already installed it, you can run node -v in the command line to check which version you are running. The Angular CLI uses Node.js to accomplish specific tasks, such as serving, building, and bundling your application.

    npm

    npm is a software package manager that is included by default in Node.js. You can check this out by running npm -v in the command line. An Angular application consists of various libraries, called packages, that exist in a central place called the npm registry. The npm client downloads and installs the libraries that are needed to run your application from the npm registry to your local computer.

    Git

    Git is a client that allows us to connect to distributed version-control systems, such as GitHub, Bitbucket, and GitLab. It is optional from the perspective of the Angular CLI. You should install it if you want to upload your Angular project to a Git repository, which you might want to do.

    Installing the Angular CLI

    The Angular CLI is part of the Angular ecosystem and can be downloaded from the npm package registry. Since it is used for creating Angular projects, we need to install it globally in our system. Open a terminal and run the following command:

    npm install -g @angular/cli


    
      On some Windows systems, you may need elevated permissions, so you should run your terminal as an administrator. In Linux/macOS systems, run the command using the sudo keyword.

    

    The command that we used to install Angular CLI uses the npm client followed by a set of runtime arguments:

    
      	install or i: Denotes the installation of a package

      	-g: Indicates that the package will be installed on the system globally

      	@angular/cli: The name of the package to install

    

    The Angular CLI follows the same major version as the Angular framework, which in this book is 15. The preceding command will install the latest stable version of the Angular CLI. You can check which version you have installed by running ng version or ng v in the command line. If you have a different version than Angular CLI 15, you can run the following command:

    npm install -g @angular/cli@15


    The preceding command will fetch and install the latest version of Angular CLI 15.

    CLI commands

    The Angular CLI is a command-line interface tool that automates specific tasks during development, such as serving, building, bundling, and testing an Angular project. As the name implies, it uses the command line to invoke the ng executable and run commands using the following syntax:

    ng command [options]


    Here, the command is the name of the command to be executed, and [options] denotes additional parameters that can be passed to each command. To view all available commands, you can run the following:

    ng help


    Some commands can also be invoked using an alias instead of the actual command name. In this book, we revise the most common ones (the alias of each command is shown inside parentheses):

    
      	new (n): Creates a new Angular CLI workspace from scratch.

      	build (b): Compiles an Angular application and outputs generated files in a predefined folder.

      	generate (g): Creates new files that comprise an Angular application.

      	serve (s): Builds an Angular application and serves it using a pre-configured web server.

      	test (t): Runs unit tests of an Angular application.

      	deploy: Deploys an Angular application to a web-hosting provider. You can choose from a collection of providers included in the Angular CLI.

      	add: Installs an Angular library to an Angular application.

      	completion: Enables auto-complete for Angular CLI commands through the terminal. 

      	update: Updates an Angular application to the latest Angular version.

    

    Updating an Angular application is one of the most critical tasks from the preceding list. It helps us stay updated by upgrading our Angular applications to the latest platform version. 

    
      Try to keep your Angular projects up to date because each new version of Angular comes packed with many exciting new features, performance improvements, and bug fixes.

    

    Additionally, you can use the Angular upgrade guide that contains tips and step-by-step instructions on how to update your application at https://update.angular.io. 

    Creating a new project

    Now that we have prepared our development environment, we can start creating magic by scaffolding our first Angular application. We use the new command of the Angular CLI and pass the name of the application that we want to create as an option. To do so, go to a folder of your choice and type the following:

    ng new my-app


    Creating a new Angular application is a straightforward process. The Angular CLI will ask you for details about the application you want to create so that it can scaffold the Angular project as best as possible. Initially, it will ask if you want to enable Angular analytics:

    Would you like to share pseudonymous usage data about this project with the Angular Team at Google under Google's Privacy Policy at https://policies.google.com/privacy. For more details and how to change this setting, see https://angular.io/analytics. (y/N)


    The Angular CLI will only ask the previous question once when you create your first Angular project and apply it globally in your system. However, you can change the setting later in a specific Angular workspace. Next, it will ask if you want to include routing in your application:

    Would you like to add Angular routing? (y/N)


    Routing is related to navigating from one view of your application to another, which we will learn later in Chapter 9, Navigate through Application with Routing. For now, answer No to the question and press Enter. The next question is related to the styling of your application:

    Which stylesheet format would you like to use? (Use arrow keys)


    It is common to use CSS for styling Angular applications. However, you can use preprocessors like SCSS or Less to add value to your development workflow. In this book, we work with CSS directly, so accept the default choice, CSS, and press Enter.

    The process may take some time, depending on your internet connection. During this time, the Angular CLI downloads and installs all necessary packages and creates default files for your Angular application. When finished, it will have created a folder called my-app. The folder represents an Angular CLI workspace that contains a single Angular application called my-app at the root level. 

    The workspace contains various folders and configuration files that the Angular CLI needs to build, test, and publish the Angular application:

    
      	.vscode: Includes VS Code configuration files

      	node_modules: Includes npm packages needed for development and running the Angular application

      	src: Contains the source files of the application

      	.editorconfig: Defines coding styles for your editor

      	.gitignore: Specifies files and folders that Git should not track

      	angular.json: The main configuration file of the Angular CLI workspace

      	package.json and package-lock.json: Provide definitions of npm packages, along with their exact versions, which are needed to develop, test, and run the Angular application

      	README.md: A README file that is automatically generated from the Angular CLI

      	tsconfig.app.json: TypeScript configuration that is specific to the Angular application

      	tsconfig.json: TypeScript configuration that is specific to the Angular CLI workspace

      	tsconfig.spec.json: TypeScript configuration that is specific to unit tests

    

    As developers, we should only care about writing the source code that implements features for our application. Nevertheless, having a piece of basic knowledge on how the application is orchestrated and configured helps us better understand the mechanics and means we can intervene if necessary.

    Navigate to the newly created folder and start your application with the following command:

    ng serve


    
      Remember that any Angular CLI commands must be run inside an Angular CLI workspace folder.

    

    The Angular CLI compiles the Angular project and starts a web server that watches for changes in project files. This way, whenever you change your application code, the web server rebuilds the project to reflect the new changes. 

    After compilation has been completed successfully, you can preview the application by opening your browser and navigating to http://localhost:4200:
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    Figure 1.1: Angular application landing page

    Congratulations, you have created your first Angular CLI workspace! The Angular CLI created, by default, a sample web page that we can use as a reference and start building our project based on that. In the next section, we will explore the main parts of our application and learn how to modify this page.

    Structure of an Angular application

    We are about to take the first intrepid steps into examining our Angular application. The Angular CLI has already scaffolded our project and has carried much heavy lifting for us. All we need to do is fire up our favorite IDE and start working with the Angular project. We will use VS Code in this book, but feel free to choose any editor you are comfortable with:

    
      	Open VS Code and select File | Open Folder… from the main menu.

      	Navigate to the my-app folder and select it. VS Code will load the associated Angular project.

      	Navigate to the src folder.

    

    When we develop an Angular application, we’ll likely interact with the src folder. It is where we write the code and tests of our application. It is also where we define the styles of our application and any static assets we use, such as icons, images, and JSON files. It contains the following:

    
      	app: Contains all the Angular-related files of the application. You interact with this folder most of the time during development.

      	assets: Contains static assets such as fonts, images, and icons.

      	favicon.ico: The icon displayed in the tab of your browser, along with the page title.

      	index.html: The main HTML page of the Angular application.

      	main.ts: The main entry point of the Angular application.

      	styles.css: Contains application-wide styles. These are CSS styles that apply globally to the Angular application. The extension of this file depends on the stylesheet format you choose when creating the application.

    

    The app folder contains the actual source code we write for our application. Developers spend most of their time inside that folder. The Angular application that is created automatically from the Angular CLI contains the following files:

    
      	app.component.css: Contains CSS styles specific for the sample page

      	app.component.html: Contains the HTML content of the sample page

      	app.component.spec.ts: Contains unit tests for the sample page

      	app.component.ts: Defines the presentational logic of the sample page

      	app.module.ts: Defines the main module of the Angular application

    

    
      The filename extension .ts refers to TypeScript files.

    

    In the following sections, we will learn about the purpose of each of those files in more detail.

    Components

    The files whose name starts with app.component constitute an Angular component. A component in Angular controls part of a web page by orchestrating the interaction of the presentational logic with the HTML content of the page called a template. A typical Angular application has at least a main component called AppComponent by convention.

    Each Angular application has a main HTML file, named index.html, that exists inside the src folder and contains the following body HTML element:

    <body>
  <app-root></app-root>
</body>


    The app-root tag is used to identify the main component of the application and acts as a container to display its HTML content. It instructs Angular to render the template of the main component inside that tag. We will learn how it works in Chapter 4, Enabling User Experience with Components.

    When the Angular CLI builds an Angular app, it first parses the index.html file and starts identifying HTML tag elements inside the body tag. An Angular application is always rendered inside the body tag and comprises a tree of components. When the Angular CLI finds a tag that is not a known HTML element, such as app-root, it starts searching through the components of the application tree. But how does it know which components belong to the app?

    Modules

    The main module of our application is a TypeScript file that acts as a container for the main component. The component was registered with this module upon creating the Angular application; otherwise, the Angular framework would not be able to recognize and load it. A typical Angular application has at least a main module called AppModule by convention.

    The main module is also the starting point of an Angular application. The startup method of an Angular application is called bootstrapping, and it is defined in the main.ts file inside the src folder:

    import { platformBrowserDynamic } from '@angular/platform-browser-dynamic';
import { AppModule } from './app/app.module';
platformBrowserDynamic().bootstrapModule(AppModule)
  .catch(err => console.error(err));


    The main task of the bootstrapping file is to define the module that will be loaded at application startup. It calls the bootstrapModule method of the platformBrowserDynamic method and passes AppModule as the entry point of the application.

    
      As we have already learned, Angular can run on different platforms. The platformBrowserDynamic method that we use targets the browser platform.

    

    We will learn more about the capabilities of Angular modules in Chapter 3, Organizing Application into Modules.

    Template syntax

    Now that we have taken a brief overview of our sample application, it’s time to start interacting with the source code:

    
      	Run the following command in a terminal to start the application:
        ng serve


      

      	Open the application with your browser at http://localhost:4200 and notice the text next to the rocket icon that reads my-app app is running! The word my-app that corresponds to the name of our application comes from a variable declared in the TypeScript file of the main component. Open the app.component.ts file and locate the title variable:
        import { Component } from '@angular/core';
@Component({
  selector: 'app-root',
  templateUrl: './app.component.html',
  styleUrls: ['./app.component.css']
})
export class AppComponent {
  title = 'my-app';
}



    The title variable is a property of the component and is currently used in the component template.

      

    

    
      	Open the app.component.html file and go to line 344:
        <span>{{ title }} app is running!</span>



    The title property is surrounded by double curly braces syntax called interpolation, which is part of the Angular template syntax. In a nutshell, interpolation converts the value of the title property to text and displays it on the page.

    Angular uses template syntax to extend and enrich the standard HTML syntax in the template of an application. We will learn more about the syntax used in Angular templates in Chapter 4, Enabling User Experience with Components.

      

    

    
      	Change the value of the title property in the TypeScript class to Learning Angular and examine the application in the browser:

    

    [image: Text  Description automatically generated with medium confidence]
    Figure 1.2: Landing page title

    Congratulations! You have successfully used the Angular CLI to interact with the Angular application. 

    By now, you should have a basic understanding of how Angular works and what are the basic parts of a sample Angular application. As a reader, you had to swallow much information at this point. However, you will get a chance to get more acquainted with the components and modules in the upcoming chapters. For now, the focus is to get you up and running by giving you a powerful tool like the Angular CLI and showing you how just a few steps are needed to display an application on the screen.

    VS Code tooling

    VS Code is an open-source code editor backed by Microsoft. It is very popular in the Angular community, primarily because of its robust support for TypeScript. TypeScript has been, to a great extent, a project driven by Microsoft, so it makes sense that one of its popular editors was conceived with built-in support for this language. All the nice features we might want are already baked in, including syntax, error highlighting, and automatic builds. Another reason for its broad popularity is the various extensions available in the marketplace that enrich the Angular development workflow. What makes VS Code so great is not only its design and ease of use but also the access to a ton of plugins, and there are some great ones for Angular development. The most popular are included in the Angular Essentials extension pack from John Papa. To get it, go through the following steps:

    
      	Navigate to the Extensions menu of VS Code.

      	Type Angular Essentials in the search box.

      	Click the Install button on the first entry item.

    

    Alternatively, you can install it automatically since it is already included in the repository of this book’s source code. When you download the project from GitHub and open it in VS Code, it will prompt you to view and install the recommended extensions:
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    Figure 1.3: Recommended extensions prompt

    In the following sections, we will look at some of the extensions included in the Angular Essentials pack as well as other useful extensions for Angular development.

    Angular Language Service

    The Angular Language Service extension is developed and maintained by the Angular team and provides code completion, navigation, and error detection inside Angular templates. It enriches VS Code with the following features:

    
      	Code completion

      	Go-to definition

      	Quick info

      	Diagnostic messages

    

    To get a glimpse of its powerful capabilities, let’s look at the code completion feature. Suppose we want to display a new property called description in the template of the main component. We can set this up by going through the following steps:

    
      	Define the new property in the app.component.ts file:
        export class AppComponent {
  title = 'Learning Angular';
  description = 'Hello World';
}


      

      	Open the app.component.html file and start typing the name of the property in the template. The Angular Language Service will find it and suggest it for you automatically:
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    Figure 1.4: Angular Language Service

    
      The description property is a public property. In public methods and properties, we can omit the keyword public. Code completion works only for public properties and methods. If the property had been declared private, then the Angular Language Service and the template would not have been able to recognize it.

    

    You may have noticed that a red line appeared instantly underneath the HTML element as you were typing. The Angular Language Service did not recognize the property until you typed it correctly and gave you a proper indication of this lack of recognition. If you hover over the red indication, it displays a complete information message about what went wrong:

    [image: Graphical user interface, text, application  Description automatically generated]
    Figure 1.5: Error handling in the template

    The preceding information message comes from the diagnostic messages feature. The Angular Language Service supports various messages according to the use case. You will encounter more of these messages as you work more with Angular.

    Angular Snippets

    The Angular Snippets extension contains a collection of TypeScript and HTML code snippets for various Angular artifacts, such as components. To create the TypeScript class of an Angular component using the extension, go through the following steps:

    
      	Open our Angular application in VS Code and click on the New File button next to the workspace name in the EXPLORER pane.

      	Enter a proper file name, including the .ts extension, and press Enter.

      	Type a-component inside the file and press Enter.

    

    The extension builds the TypeScript code for you automatically:

    import { Component, OnInit } from '@angular/core';
@Component({
  selector: 'selector-name',
  templateUrl: 'name.component.html'
})
export class NameComponent implements OnInit {
  constructor() { }
  ngOnInit() { }
}


    There are also other available snippets for creating various Angular artifacts, such as modules. All snippets start with the a- prefix.

    Nx Console

    Nx Console is an interactive UI for the Angular CLI that aims to assist developers who are not very comfortable with the command-line interface or do not want to use it. It works as a wrapper over Angular CLI commands, and it helps developers concentrate on delivering outstanding Angular applications instead of trying to remember the syntax of every CLI command they want to use.

    The extension is automatically enabled when you open an Angular CLI project. If you click on the Nx Console menu of VS Code, it displays a list of Angular CLI commands that you can execute:
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    Figure 1.6: Nx Console

    Nx Console includes most of the Angular CLI commands. The user interface allows developers to use them without remembering the available options each command supports.

    Material icon theme

    VS Code has a built-in set of icons that it uses to display different types of files in a project. This extension provides additional icons that conform to the Material Design guidelines by Google; a subset of this collection targets Angular-based artifacts.

    Using this extension, you can easily spot the type of Angular files in a project, such as components and modules, and increase developer productivity, especially in large projects with lots of files.

    EditorConfig

    VS Code editor settings, such as indentation or spacing, can be set at a user or project level. EditorConfig can override these settings using a configuration file called .editorconfig, which can be found in the root folder of an Angular CLI project. You can define unique settings in this file to ensure the consistency of the coding style across your team.

    Angular Evergreen

    The stability of the Angular platform is heavily based on the regular release cycles according to the following schedule:

    
      	A major version every six months

      	Various minor versions between each major one

      	A patch version every week

    

    The Angular Evergreen extension helps us follow the previous schedule and keep our Angular projects up to date. It provides us with a unique user interface containing information about the current Angular version of our project and actions we can take to update it. Updating an Angular project can also be accomplished using a custom menu that appears if we right-click on the angular.json file of the workspace.

    In a nutshell, Angular Evergreen is loaded in an Angular CLI project and compares the local version of Angular with the latest one. If there is a new version, it will alert the user by displaying a notification message:
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    Figure 1.7: Angular Evergreen

    Additional to the latest version, we can update to the next Angular version, which is the beta version currently under development, or upgrade other npm packages of the project.

    Rename Angular Component

    Renaming Angular artifacts such as components and modules usually requires visiting different parts of the codebase in a project. Working your way through the project when you are a beginner is a daunting task. Thankfully, there is an extension that can help us with that.

    The Rename Angular Component extension provides a user-friendly interface that enables us to rename certain Angular artifacts. We can right-click on any component-related file, select the Rename Angular Component option and enter the new name of the component. The extension will find all template and TypeScript files that use the component and rename them accordingly.

    Although the name of the extension refers to components, it can currently be used with other Angular artifacts such as services, directives, and guards. We will learn about these artifacts later in the book.

    Summary

    That’s it! Your journey to the world of Angular has just begun. Let’s recap the features that you have learned so far. We learned what Angular is, looked over the brief history of the platform, and examined the benefits of using it for web development.

    We saw how to set up our development workspace and find the tools we need to bring TypeScript into the game. We introduced the Angular CLI tool, the Swiss Army knife for Angular, that automates specific development tasks. We used some of the most common commands to scaffold our first Angular application. We also examined the structure of our application and learned how to interact with it.

    Our first application gave us a basic understanding of how Angular works internally to render our application on a web page. We embarked on our journey, starting with the main HTML file of an Angular application. We saw how Angular parses that file and starts searching the component tree to load the main component. We learned the main module of an Angular application and looked at how Angular bootstraps it at application startup.

    Finally, we met the VS Code editor and learned how it could empower you as a software developer. We examined some of the essential available plugins and extensions for Angular that save quite a few keystrokes. Your focus and energy should be spent on solving the problem and structuring your solution, not making your fingers tired. We encourage you to learn more about your editor and its possibilities because this will make you faster and more efficient.

    In the next chapter, you will learn some of the basics of the TypeScript language. The chapter will cover what problems can be solved by introducing types and the language itself. TypeScript, as a superset of JavaScript, contains a lot of powerful concepts and marries well with the Angular framework, as you are about to discover.
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    Introduction to TypeScript

    As we learned in the previous chapter, where we built our very first Angular application, the code of an Angular project is written in TypeScript. Writing in TypeScript and leveraging its static typing gives us a remarkable advantage over other scripting languages. This chapter is not a thorough overview of the TypeScript language. Instead, we’ll focus on the core elements and study them in detail on our journey through Angular. The good news is that TypeScript is not all that complex, and we will manage to cover most of its relevant parts.

    In this chapter, we’re going to cover the following main topics:

    
      	The history of TypeScript

      	Types

      	Functions, lambdas, and execution flow

      	Common TypeScript features

      	Decorators 

      	Advanced types

      	Modules

    

    We will first investigate the background of TypeScript and the rationale behind its creation. We will also learn what tools and online resources are available to practice with TypeScript. We will emphasize the typing system, which is the main advantage of TypeScript, and learn how we can use it to create some basic types. We will expand our typing knowledge by learning how to use classes, interfaces, and advanced types in the Angular context. At the end of the chapter, we will explore how to organize the structure of an application by combining the typing system with modules.

    The history of TypeScript

    Transforming small web applications into thick monolithic clients was impossible due to the limitations of earlier JavaScript versions, such as the ECMAScript 5 specification. In a nutshell, large-scale JavaScript applications suffered from serious maintainability and scalability problems as soon as they grew in size and complexity. This issue became more relevant as new libraries and modules required seamless integration into our applications. The lack of proper mechanisms for interoperability led to cumbersome solutions that never seemed to fit the bill.

    As a response to these concerns, ECMAScript 6 (also known as ES6 or ES2015) promised to solve these issues by introducing better module loading functionalities, an improved language architecture for better scope handling, and a wide variety of syntactic sugar to better manage types and objects. Class-based programming introduced an opportunity to embrace a more Object-Oriented Programming (OOP) approach when building large-scale applications.

    Microsoft took on this challenge and spent nearly two years building a superset of the language, combining the conventions of ES6 and borrowing some proposals from the next specification version. The idea was to launch something that would help build enterprise applications with a lower error footprint using static type checking, better tooling, and code analysis. After two years of development led by Anders Hejlsberg, lead architect of C# and creator of Delphi and Turbo Pascal, TypeScript 0.8 was finally introduced in 2012 and reached version 1.0 2 years later. It was not only running ahead of ES6 but also implemented the same features and provided a stable environment for building large-scale applications. It introduced, among other features, optional static typing through type annotations, thereby ensuring type checking at compile time and catching errors early in the development process. Its support for declaration files also enabled developers to describe the interface of their modules so that other developers could better integrate them into their code workflow and tooling.

    The benefits of TypeScript

    As a superset of JavaScript, one of the main advantages of embracing TypeScript in your next project is the low entry barrier. If you know JavaScript, you are pretty much all set since all the additional features in TypeScript are optional. You can pick and introduce any of them to achieve your goal. Overall, there is a long list of solid arguments for advocating TypeScript in your next project, and all of them apply to Angular as well.

    Here is a short rundown, to name a few:

    
      	Annotating your code with types ensures a consistent integration of your different code units and improves code readability and comprehension.

      	The built-in type-checker analyzes your code at compile time and helps you prevent errors before executing your code.

      	The use of types ensures consistency across your application. Combined with the previous two, the overall code error footprint gets minimized in the long run.

      	TypeScript extends classes with long-time demanded features such as class fields, private members, and enumerations.

      	Decorators allow you to extend your classes and implementations in unique ways.

      	Interfaces ensure a smooth and seamless integration of your libraries in other systems and code bases.

      	TypeScript support across different IDEs is terrific, and you can benefit from features such as highlighting code, real-time type checking, and automatic compilation at no cost.

      	The syntax is familiar to developers coming from other OOP-based backgrounds such as Java, C#, and C++.

    

    Introducing TypeScript resources

    Let’s have a look at where we can get further support to learn and test-drive our new knowledge of TypeScript.

    
      In this book, we will be using TypeScript 4.8 as it is supported by Angular 15.

    

    The official website

    Our first stop is the official website of the language at https://www.typescriptlang.org.

    It contains extensive language documentation and a playground that gives us access to a quick tutorial to get up to speed with the language in no time. It includes some ready-made code examples that cover some of the most common traits of the language. We encourage you to leverage this tool to test the code examples we cover throughout this chapter.

    The official wiki documentation

    The code for TypeScript is fully open-sourced at GitHub, and the Microsoft team has put reasonable effort into documenting the different facets of the code in the wiki available on the repository site. We encourage you to take a look at it any time you have a question or if you want to dive deeper into any of the language features or form aspects of its syntax. The wiki is located at https://github.com/Microsoft/TypeScript/wiki.

    In the following section, we will introduce the typing system of TypeScript. We will explore the most basic types of the TypeScript language. We will also learn how to benefit from the typing system and create custom and dynamic types to enhance our applications further.

    Types

    Working with TypeScript or any other coding language means working with data, and such data can represent different sorts of content that are called types. Types are used to represent the fact that such data can be a text string, an integer value, or an array of these value types, among others. You may have already met types in JavaScript since we have always worked implicitly with them. This also means that any given variable could assume (or return, in the case of functions) any value. Sometimes, this leads to errors and exceptions in our code because of type collisions between what our code returned and what we expected it to return type-wise. We can enforce this flexibility using a specific type called any, as we will see later in this chapter. However, statically typing our variables gives our IDE and us a good picture of what kind of data we are supposed to find in each instance of code. It becomes an invaluable way to help debug our applications at compile time before the code is executed.

    String

    One of the most widely used primitive types is the string, which populates a variable with a piece of text:

    var brand: string = 'Chevrolet';


    Check out the type definition next to the variable name, separated by a colon. It is the way to annotate types in TypeScript.

    We can use single or double quotes for the value of a string variable. Feel free to choose either and stick with it within your team. We can define multiline text strings with support for text interpolation using placeholder variables and backticks:

    var brand: string = 'Chevrolet';
var message: string = `Today it's a happy day! I just bought a new ${brand} car`;


    In the preceding snippet, any variables that we may use inside the multiline text must be surrounded by the curly braces of the placeholder ${}.

    Declaring variables

    TypeScript, as a superset of JavaScript, supports expressive declaration nouns such as let, which denotes that the scope of the variable is the nearest enclosing block (either a function, for loop, or any other enclosing statement). On the other hand, const indicates that the value of the declared variable cannot be changed once it’s set.

    The let keyword

    Traditionally, developers have been using the keyword var to declare objects, variables, and other artifacts, but this is discouraged when you start using ES6 or TypeScript. The reason is that ES5 only has a function scope; that is, a variable is unique within the context of a function:

    function test() {
    var x;
}


    There can be no other variable declared as x in this function. If you do declare one, then you effectively redefine it. However, there are cases in which scoping is not applied, such as in loops. For example, in Java, you would write the following and ensure that a variable will never leak outside of the loop:

    var i = 3;
for (var i = 0; i < 10; i++) {
}


    In the preceding snippet, the i variable outside the loop will not affect the i variable inside it because they have a different scope. To overcome this limitation, ES6 introduced the let keyword:

    let i = 3;
for (let i = 0; i < 10; i++) {
}


    So, remember, no more var; use the let keyword wherever possible.

    The const keyword

    The const keyword is a way to indicate that a variable should never change. As a code base grows, changes may happen by mistake, which can be costly. The const keyword can prevent these types of mistakes through compile-time support. Consider the following code snippet:

    const PI = 3.14;
PI = 3;


    If we try to run it with TypeScript, the compiler will throw the following error message:

    Cannot assign to 'PI' because it is a constant


    The preceding error will come up only at the top level. You need to be aware of this if you declare objects as constants, like so:

    const obj = {
    a: 3
};
obj.a = 4; 


    If we declare the obj variable as a constant, it does not prevent the entire object from being edited but rather its reference. So, the preceding code is valid. If we try to change the reference of the variable such as obj = {}, it is not allowed, and we get the same compiler error.

    Prefer to use the const keyword when you are sure that the properties of an object will not change during its lifetime. It prevents the object from accidentally changing and enforces data immutability, a hot topic in Angular applications.

    Number

    The number type is probably the other most widespread primitive data type, along with string and boolean:

    const age: number = 7;
const height: number = 5.6;


    It defines a floating-point number and hexadecimal, decimal, binary, and octal literals.

    Boolean

    The boolean type defines a variable that can have a value of either true or false:

    const isZeroGreaterThanOne: boolean = false;


    The result of the variable represents the fulfillment of a boolean condition.

    Array

    The array type defines a list of items that contain certain types only. Handling exceptions that arise from errors such as assigning wrong member types in a list can now be easily avoided with this type. 

    The syntax requires the postfix [] in the type annotation, as follows:

    const brands: string[] = ['Chevrolet', 'Ford', 'General Motors'];
const ages: number[] = [8, 5, 12, 3, 1];


    If we try to add a new item to the ages array with a type other than a number, the runtime type-checker will complain, making sure our typed members remain consistent and that our code is error-free.

    Dynamic typing with no type

    Sometimes, it is hard to infer the data type from the information we have at any given point, especially when we are porting legacy code to TypeScript or integrating loosely typed third-party libraries and modules. TypeScript supplies us with a convenient type for these cases. The any type is compatible with all the other existing types, so we can type any data value with it and assign any value to it later:

    let distance: any;
distance = '1000km';
distance = 1000;
const distances: any[] = ['1000km', 1000];


    However, this great power comes with great responsibility. If we bypass the convenience of static type checking, we are opening the door to type errors when piping data through our modules. It is up to us to ensure type safety throughout our application.

    Custom types

    In TypeScript, you can come up with your own type if you need to by using the type keyword in the following way:

    type Animal = 'Cheetah' | 'Lion';


    It is essentially a type with a finite number of allowed values. Let’s create a variable of this type:

    const animal: Animal = 'Cheetah';


    The preceding code is perfectly valid as Cheetah is one of the allowed values and works as intended. The interesting part happens when we give our variable a value it does not expect:

    const animal: Animal = 'Turtle';


    The preceding code will result in the following compiler error:

    Type '"Turtle"' is not assignable to type 'Animal'


    Enum

    The enum type is a set of unique numeric values that we can represent by assigning user-friendly names to each one. Its use goes beyond assigning an alias to a number. We can use it to list the variations that a specific type can assume in a convenient and recognizable way. It begins numbering members, starting at 0 unless explicit numeric values are assigned to them:

    enum Brands { Chevrolet, Cadillac, Ford, Buick, Chrysler, Dodge };
const myCar: Brands = Brands.Cadillac;


    In the preceding code, if we inspect the variable myCar, we will see that it returns the value 1, which is the index of Cadillac. As we mentioned already, we can also assign custom numeric values like the following:

    enum BrandsReduced { Tesla = 1, GMC, Jeep };
const myTruck: BrandsReduced = BrandsReduced.GMC;


    In the preceding code, if we inspect the variable myTruck, we will see that it returns the value 2 because the first enumerated value, Tesla, was set to 1 already. We can extend value assignation to all members as long as such values are integers:

    enum StackingIndex {
    None = 0,
    Dropdown = 1000,
    Overlay = 2000,
    Modal = 3000
};
const mySelectBoxStacking: StackingIndex = StackingIndex.Dropdown;


    One last point worth mentioning is the possibility to look up a member mapped to a given numeric value:

    enum Brands { Chevrolet, Cadillac, Ford, Buick, Chrysler, Dodge };
const myCarBrandName: string = Brands[1];


    In the preceding snippet, the myCarBrandName variable will be equal to Cadillac.

    It should also be mentioned that from TypeScript 2.4 and onward, it is possible to assign string values to enums. It is a technique preferred in Angular projects because of its extended support in template files.

    Void

    The void type represents the absence of a type, and its use is constrained to annotating functions that do not return an actual value:

    function test(): void {
    const a = 0;
}


    In the preceding snippet, there is no return type in the function.

    Type inference

    Typing is optional since TypeScript is smart enough to infer the data types of variables and function return values out of context with a certain level of accuracy. If it is not possible, it will assign the dynamic any type to the loosely typed data at the cost of reducing type checking to a bare minimum.

    In the following section, we will embark on a new journey through TypeScript to learn more about TypeScript functions and their execution flow.

    Functions, lambdas, and execution flow

    Functions are the processing machines we use to analyze input, digest information, and apply the necessary transformations to data. Data can be provided either to transform the state of our application or to return an output that will be used to shape our application’s business logic or user interactivity.

    Functions in TypeScript are not that different from regular JavaScript, except that, like everything else in TypeScript, they can be annotated with static types. Thus, they improve the compiler by providing the information it expects in their signature and the data type it aims to return, if any.

    Annotating types in functions

    The following example showcases how a regular function is annotated in TypeScript:

    function sayHello(name: string): string {
    return 'Hello, ' + name;
}


    There are two main differences from the usual function syntax in regular JavaScript. First, we annotate the parameters declared in the function signature, which makes sense since the compiler will want to check whether the data provided holds the correct type. In addition to this, we also annotate the returning value by adding the string type to the function declaration.

    As mentioned in the previous section, the TypeScript compiler is smart enough to infer types when no annotation is provided. In this case, the compiler looks into the arguments provided and returns statements to infer a returning type from them.

    Functions in TypeScript can also be represented as expressions of anonymous functions, where we bind the function declaration to a variable:

    const sayHello = function(name: string): string {
    return 'Hello, ' + name;
}  


    However, there is a downside to that approach. Although typing function expressions this way is allowed, thanks to type inference, the compiler is missing the type definition of the declared variable. We might assume that the inferred type of a variable that points to a function typed as a string is a string. Well, it’s not. A variable that points to an anonymous function ought to be annotated with a function type:

    const sayHello: (name: string) => string = function(name: string): string {
    return 'Hello, ' + name;
}


    The function type informs us of the types expected in the payload and the type returned by the function execution, if any. This whole block, which is of the form (arguments: type) => returned type, becomes the type annotation that our compiler expects.

    Function parameters in TypeScript

    Due to the type checking performed by the compiler, function parameters require special attention in TypeScript.

    Optional parameters

    Parameters are a core part of the type checking applied by the TypeScript compiler. Parameters are defined as optional by adding the character ? after the parameter name:

    function greetMe(name: string, greeting?: string): string {
    if (!greeting) {
        greeting = 'Hello';
    }
    return greeting + ', ' + name;
}


    To call the previous function, we can omit the second parameter in the function call:

    greetMe('John');


    So, an optional parameter is not set unless you explicitly pass it a value. It is more of a construct so that you can get help deciding what parameters are mandatory and which ones are optional. To exemplify this, consider the following function signature:

    function add(mandatory: string, optional?: number) {}


    We can invoke the previous function in the following ways:

    add('some string');
add('some string', 3.14);


    Both versions are valid. Be aware that optional parameters should be placed last in a function signature. Consider the following function:

    function add(optional?: number, mandatory: string) {}


    Both parameters of the previous function would be considered mandatory. Suppose that we call the function like so:

    add(1);


    The compiler would complain that you have not provided a value for the mandatory parameter. Remember, optional arguments are great, but place them last.

    Default parameters

    TypeScript gives us another feature to cope with default parameters, where we can set a default value that the parameter assumes when it’s not explicitly passed upon executing the function. The syntax is pretty straightforward, as we can see when we refactor the previous example:

    function greetMe(name: string, greeting: string = 'Hello'): string {
    return `${greeting}, ${name}`;
}


    Like optional parameters, default parameters must be put right after the required parameters in the function signature.

    Rest parameters

    One of the significant advantages of JavaScript flexibility when defining functions is the ability to accept an unlimited non-declared array of parameters. TypeScript can achieve the same behavior using the rest syntax. Essentially, we can define an additional parameter at the end of the arguments list prefixed by an ellipsis (…) and typed as an array:

    function greetPeople(greeting: string, ...names: string[]): string {
    return greeting + ', ' + names.join(' and ') + '!';
}


    Rest parameters are beneficial when we don’t know how many arguments will be passed in.

    Function overloading

    Method and function overloading are typical in other languages, such as C#. However, implementing this functionality in TypeScript clashes with the fact that JavaScript, which TypeScript is meant to compile to, does not implement any elegant way to integrate it out of the box. So, the only workaround possible requires writing function declarations for each of the overloads and then writing a general-purpose function that wraps the actual implementation, whose list of typed arguments and return types are compatible with all the others:

    function hello(names: string): string
function hello(names: string[]): string
function hello(names: any, greeting?: string): string {
    let namesArray: string[];
    if (Array.isArray(names)) {
        namesArray = names;
    } else {
        namesArray = [names];
    }
    if (!greeting) {
        greeting = 'Hello';
    }
    return greeting + ', ' + namesArray.join(' and ') + '!';
}


    In the preceding example, we create three different function signatures, each of which features different type annotations. We could even define different return types by annotating the wrapping function with type any.

    Arrow functions

    ES6 introduced the concept of fat arrow functions (also called lambda functions in other languages such as Python, C#, Java, or C++). The purpose of the arrow function is to simplify the general function syntax and provide a bulletproof way to handle the function scope traditionally handled by the this keyword. The first thing we notice is its minimalistic syntax, where, most of the time, we see arrow functions as single-line, anonymous expressions:

    const double = x => x * 2;


    The preceding function computes the double of a given number x and returns the result, although we do not see any function or return statements in the expression. If the function signature contains more than one argument, we need to wrap them all between parentheses:

    const add = (x, y) => x + y;


    Arrow functions can also contain statements by wrapping the whole implementation in curly braces:

    const addAndDouble = (x, y) => {
    const sum = x + y;
    return sum * 2;
}


    Still, what does this have to do with scope handling? The value of this can point to a different context, depending on where we execute the function. When we refer to this inside a callback, we lose track of the upper context, which usually leads us to use conventions such as assigning its value to a variable named self or that. It is this variable that is used later on within the callback. Statements containing interval or timeout functions make for a perfect example of this:

    function delayedGreeting(name): void {
    this.name = name;
    this.greet = function(){
        setTimeout(function() {
            console.log('Hello ' + this.name);
        }, 0);
    }
}
const greeting = new delayedGreeting('John');
greeting.greet();


    If we execute the preceding script, it won’t print the name John in the browser console as expected because it modifies the scope of this when evaluating the function inside the timeout call. If we modify the code according to the following, it will do the trick:

    function delayedGreeting(name): void {
    this.name = name;
    this.greet = function() {
        setTimeout(() => 
            console.log('Hello ' + this.name)
        , 0);
    }
}


    Even if we break down the statement contained in the arrow function into several lines of code wrapped by curly braces, the scope of this keeps pointing to the instance itself outside the timeout call, allowing for more elegant and clean syntax.

    Now that we have acquired basic knowledge of functions in TypeScript and how they are executed, we can continue our journey to the typing system and learn some of the most common TypeScript features used in Angular.

    Common TypeScript features

    TypeScript has some general features that don’t apply to classes, functions, or parameters but make coding more efficient and fun. The idea is that the fewer lines of code we write, the better it is. It’s not only about fewer lines but also about making things more straightforward. There are many such features in ES6 that TypeScript has also implemented. In the following sections, we’ll name a few that you will likely use in an Angular project.

    Spread parameter

    A spread parameter uses the same ellipsis syntax as the rest parameter but is used inside the body of a function. Let’s illustrate this with an example:

    const newItem = 3;
const oldArray = [1, 2];
const newArray = [...oldArray, newItem];


    In the preceding snippet, we add an item to an existing array without changing the old one. The old array still contains 1, 2, whereas the new array contains 1, 2, and 3. The current behavior is called immutability, which means not changing the old array but rather creating a new state from it. It is a principle used in functional programming as a paradigm and for performance reasons.

    We can also use a spread parameter on objects:

    const oldPerson = { name: 'John' };
const newPerson = { ...oldPerson, age: 20 };


    In the preceding snippet, we are creating a merge between the two objects. Like in the array example, we don’t change the previous variable, oldPerson. Instead, the newPerson variable takes the information from the oldPerson variable and adds its new values to it.

    Template strings

    Template strings are all about making your code clearer. Consider the following:

    const url = 'http://path_to_domain' +
    'path_to_resource' +
    '?param=' + parameter +
    '&param2=' + parameter2;


    So, what’s wrong with the previous snippet? The answer is readability. It’s hard to imagine what the resulting string will look like but editing the code by mistake and producing an unwanted result is also easy. To overcome this, we can use template strings in the following way:

    const url =
`${baseUrl}/${path_to_resource}?param=${parameter}&param2={parameter2}`;


    The preceding syntax is a much more condensed expression and much easier to read.

    Generics

    Generics are expression indicating a general code behavior that we can employ, regardless of the data type. They are often used in collections because they have similar behavior, regardless of the type. They can, however, be used on other constructs such as methods. The idea is that generics should indicate if you are about to mix types in a way that isn’t allowed:

    function method<T>(arg: T): T {
    return arg;
}
method<number>(1);


    In the preceding example, the type of T is not evaluated until we use the method. As you can see, its type varies, depending on how you call it. It also ensures that you are passing the correct type of data. Suppose that the preceding method is called in this way:

    method<string>(1);


    We specify that T should be a string, but we insist on passing it a value as a number. The compiler clearly states that this is not correct. You can, however, be more specific on what T should be. You can make sure that it is an array type so that any value you pass must adhere to this:

    function method<T>(arg: T[]): T[] {
    console.log(arg.length);
    return arg;
}
class CustomPerson extends Array {}
class Person {}
const people: Person[] = [];
const newPerson = new CustomPerson();
method<Person>(people);
method<CustomPerson>(newPerson);


    In the preceding case, we decide that T should be of Person or CustomPerson type and that the parameter needs to be of the array type. If we try to pass a single object, the compiler will complain:

    const person = new Person();
method<Person>(person);


    Alternatively, we can define that T should adhere to an interface like this:

    interface Shape {
    area(): number;
}
class Square implements Shape {
    area() { return 1; }
}
class Circle implements Shape {
    area() { return 2; }
}
function allAreas<T extends Shape>(...args: T[]): number {
    let total = 0;
    args.forEach (x => {
        total += x.area();
    });
    return total;
}
allAreas(new Square(), new Circle());


    Generics are powerful to use if you have a typical behavior with many different data types. You probably won’t be writing custom generics, at least not initially, but it’s good to know what is going on.

    Optional chaining

    The optional chaining in TypeScript is a powerful feature that can help us with refactoring and simplifying our code. In a nutshell, it can guide our TypeScript code to ignore the execution of a statement unless a value has been provided somewhere in that statement. Let’s see optional chaining with an example:

    const square = new Square();


    In the preceding snippet, we create a square object using the Square class of the previous section. Later, we read the value of the area method by making sure that the object has a value set before reading it:

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
  




















































  


OEBPS/Images/B18468_QR.png





OEBPS/Images/B18468_01_03.png
(1) Do you want to install the recommended extensions for this & X

repository?
Install Show Recommendations





OEBPS/Images/blockquote-top.png





OEBPS/Images/QR_Code1518811448518153718.png





OEBPS/Images/B18468_01_07.png
R EVERGREEN
~ vensions
v @ currentcur 142,10
Latest 1500
B Next 1500
~ @ Current Core: 1420
Latest 1500
B Next 1500

© auicx commanos
® Configure VS Code for Angular

~ @) Update vith Angular CUI
X Update Angular CLI & Core
Update Anguiar CLI & Core

R UistPackages to Updite
B Update Angular CLI & Core --next
B Update Angular CLI & Core

force

next ~force.
BB List Packages to Update --next

~ [ Update npm Packages.

) Check nom packages

@ Howto Update
® Visit blog angulrio
® Request Consulting
@ Reportan ssue

@ Angulars out-of-datel Run & Quick Command > Update Angular to





OEBPS/Images/tip.png





OEBPS/Images/B18468_01_04.png
<span>{{descr}}</span>

K description






OEBPS/Images/9781803240602.png
EXPERT INSIGHT

Learning
Angular

A no-nonsense guide to building
web applications with Angular

0
1)
217/

A

S

SELFFZFAZ
A AZ AL
A7 ////;//,(///,/

=
/////III[,,,I Lttty
407
= ———

LT 77777
PP ITEEE S

e

e

Fourth Edition

Aristeidis Bampakos
Pablo Deeleman

<packt>





OEBPS/Images/cover.png
EXPERT INSIGHT

Learning
Angular

A no-nonsense guide to building
web applications with Angular 15

Fourth Edition Q pe 9

Aristeidis Bampakos
Pablo Deeleman

<packt>





OEBPS/Images/info.png





OEBPS/Images/Free_PDF_QR.png





OEBPS/Images/B18468_01_01.png
A Welcome

Resources

Here are some links to help you get started:

®1 Learn Angular > <> CUiDocumentation > ) Angular Material >
©) Angular Blog > @ Angular DevTools >
Next Steps

What do you want to do next with your app?

+  New Component + Angular Material + Add PWA Support + Add Dependency

4 Run and Watch Tests + Build for Production

ng generate

Love Angular? Give our repo a star. | e Star | >





OEBPS/Images/blockquote-bottom.png





OEBPS/Images/B18468_01_05.png
<span>{{descr}}</span>
any
Property ‘descr does not exist on type ‘AppComponent’. ngtsc(2339)
app.component . ts(1, 23): Error occurs in the template of component
AppComponent .
View Problem (Alt+F8) Quick Fix...Ctr1+)





OEBPS/Images/B18468_01_02.png





OEBPS/Images/New_Packt_Logo.png
<PACKD





OEBPS/Images/B18468_01_06.png
NX CONSOLE

> PROJECTS

 GENERATE & RUNTARGET 1)
[ generate

G run

[ build

[ serve

extract-i18n

test
N2 Change workspace Cu...






