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			Preface

			Blazor WebAssembly is a framework, built on the popular and robust ASP.NET framework, that allows you to build single-page web applications that use C# on the client instead of JavaScript. Blazor WebAssembly does not rely on plugins or add-ons. It only requires that the browser support WebAssembly – and all modern browsers support it. 

			In this book, you will complete practical projects that will teach you the fundamentals of the Blazor WebAssembly framework. Each chapter includes a standalone project with detailed step-by-step instructions. Each project is designed to highlight one or more important concepts concerning Blazor WebAssembly. By the end of the book, you will have experience with building both simple standalone web applications and hosted web applications with SQL Server backends.

			Who this book is for

			This book is for experienced web developers who are tired of constantly learning the latest new JavaScript framework and want to leverage their experience with .NET and C# to build web applications that can run anywhere. 

			This book is for anyone who wants to learn Blazor WebAssembly quickly by emphasizing the practical over the theoretical. It uses complete, step-by-step sample projects that are easy to follow to teach you the concepts required to develop web apps using the Blazor WebAssembly framework.

			You do not need to be a professional developer to benefit from the projects in this book, but you do need some experience with C# and HTML.

			What this book covers

			Chapter 1, Introduction to Blazor WebAssembly, provides an introduction to the Blazor WebAssembly framework. It explains the benefits of using the Blazor framework and describes the differences between the two hosting models: Blazor Server and Blazor WebAssembly. After highlighting the advantages of using the Blazor WebAssembly framework, the goals and support options for WebAssembly are discussed. Finally, it guides you through the process of setting up your computer to complete the projects in this book. By the end of this chapter, you will be able to proceed to any of the other chapters in this book.

			Chapter 2, Building Your First Blazor WebAssembly Application, provides an introduction to Razor components through the creation of a simple project. This chapter is divided into three sections. The first section explains Razor components, routing, and Razor syntax. The second section walks you step by step through the process of creating your first Blazor WebAssembly application by using the Blazor WebAssembly App project template provided by Microsoft. The final section walks you step by step through the process of creating your own custom Blazor WebAssembly project template. The projects in Chapters 3-7 will use this custom project template. By the end of this chapter, you will be able to create an empty Blazor WebAssembly project.

			Chapter 3, Building a Modal Dialog Using Templated Components, provides an introduction to templated components through the creation of a modal dialog component. This chapter is divided into three sections. The first section explains RenderFragment parameters, EventCallback parameters, and CSS isolation. The second section walks you step by step through the process of creating a modal dialog component. The final section walks you step by step through the process of creating your own Razor class library and moving the modal dialog component to it. By the end of this chapter, you will be able to create a modal dialog component and share it with multiple projects through a Razor class library.

			Chapter 4, Building a Local Storage Service Using JavaScript Interoperability (JS Interop), provides an introduction to using JavaScript with Blazor WebAssembly through the creation of a local storage service. This chapter is divided into two sections. The first section explains the reasons that you still need to occasionally use JavaScript and how to invoke a JavaScript function from .NET. For completeness, it also covers how to invoke a .NET method from JavaScript. Finally, it introduces the Web Storage API that is used by the project. In the last section, it walks you step by step through the process of creating and testing a service that writes and reads to the local storage of the browser. By the end of this chapter, you will be able to create a local storage service by using JS Interop to invoke JavaScript functions from a Blazor WebAssembly application.

			Chapter 5, Building a Weather App as a Progressive Web App (PWA), provides an introduction to progressive web apps through the creation of a simple weather web app. This chapter is divided into two sections. The first section explains what a PWA is and how to create one. It covers both manifest files and service workers. Also, it describes how to use the CacheStorage API, the Geolocation API, and the OpenWeather One Call API, which are required by the project in this chapter. The second section walks you step by step through the process of creating a 5-day weather forecast app and converting it into a PWA by adding a logo, a manifest file, and a service worker. Finally, it shows you how to install and uninstall the PWA. By the end of this chapter, you will be able to convert a Blazor WebAssembly app into a PWA by adding a logo, a manifest file, and a service worker.

			Chapter 6, Building a Shopping Cart Using Application State, provides an introduction to application state through the creation of a shopping cart web app. This chapter is divided into two sections. The first section explains application state and Dependency Injection (DI). The last section walks you step by step through the process of creating a shopping cart application. To maintain state in your application, you will create a service that you will register in the DI container and inject into your components. By the end of this chapter, you will be able to use DI to maintain application state within a Blazor WebAssembly app.

			Chapter 7, Building a Kanban Board Using Events, provides an introduction to event handling through the creation of a Kanban board web app. This chapter is divided into two sections. The first section discusses event handling, arbitrary parameters, and attribute splatting. The last section walks you step by step through the process of creating a Kanban board application that uses the DragEventArgs class to enable you to drag and drop tasks between the dropzones. By the end of this chapter, you will be able to handle events in your Blazor WebAssembly app and will be comfortable using both attribute splatting and arbitrary parameters.

			Chapter 8, Building a Task Manager Using ASP.NET Web API, provides an introduction to hosted Blazor WebAssembly applications through the creation of a task manager web app. This is the first chapter to use SQL Server. It is divided into two sections. The first section describes the components of a hosted Blazor WebAssembly application. It also explains how to use the HttpClient service and the various JSON helper methods to manipulate data. The last section walks you step by step through the process of creating a task manager application that stores its data in a SQL Server database. You will create an API controller with actions, using Entity Framework. By the end of this chapter, you will be able to create a hosted Blazor WebAssembly app that uses the ASP.NET Web API to update data in a SQL Server database.

			Chapter 9, Building an Expense Tracker Using the EditForm Component, provides an introduction to the EditForm component through the creation of an expense tracker web app. This chapter uses SQL Server. It is divided into two sections. The first section introduces the EditForm component, the built-in input components, and the built-in validation components. The last section walks you step by step through the process of creating an expense tracker application that uses the EditForm component and some of the built-in components to add and edit the expenses that are stored in a SQL Server database. By the end of this chapter, you will be able to use the EditForm component in conjunction with the built-in components to input and validate data that is stored in a SQL Server database.

			To get the most out of this book

			We recommend that you read the first two chapters of the book to understand how to set up your computer and how to use the empty Blazor WebAssembly project template. After that, you can complete the remaining chapters in any order. The projects in each chapter become more complex as you proceed through the book. The final two chapters require a SQL Server database in order to complete the project.
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			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.

			This book assumes that you are an experienced web developer. You should have some experience with C# and HTML. Also, all of the projects use Bootstrap 4 as the CSS framework. If you have never used Bootstrap 4, we recommend that you familiarize yourself with it before proceeding, at https://getbootstrap.com/docs/4.6/getting-started/introduction.

			There are some projects that use JavaScript and CSS, and two projects that use Entity Framework, but all the code is provided in the book.

			Download the example code files

			You can download the example code files for this book from GitHub at https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example. In case there's an update to the code, it will be updated on the existing GitHub repository.

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

			Code in Action

			Code in Action videos for this book can be viewed at (https://bit.ly/3f1rJ0R).

			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://static.packt-cdn.com/downloads/9781800567511_ColorImages.pdf.

			Conventions used

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

			Code in text: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an example: "Add the DeleteProduct method to the @code block."

			A block of code is set as follows:

			private void DeleteProduct(Product product)

			{

			    cart.Remove(product);

			    total -= product.Price;

			}

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

			public class CartService : ICartService

			{

			    public IList<Product> Cart { get; private set; }

			    public int Total { get; set; }

			    public event Action OnChange;

			}

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

			Add-Migration Init

			Update-Database

			Bold: Indicates a new term, an important word, or words that you see onscreen. For example, words in menus or dialog boxes appear in the text like this. Here is an example: "From the Build menu, select the Build Solution option."

			Tips or important notes	

			Appear like this.

			Get in touch

			Feedback from our readers is always welcome.

			General feedback: If you have questions about any aspect of this book, mention the book title in the subject of your message and email us at customercare@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 would report this to us. Please visit www.packtpub.com/support/errata, selecting your book, clicking on the Errata Submission Form link, and entering the details.

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

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

			Reviews

			Please leave a review. Once you have read and used this book, why not leave a review on the site that you purchased it from? Potential readers can then see and use your unbiased opinion to make purchase decisions, we at Packt can understand what you think about our products, and our authors can see your feedback on their book. Thank you!

			For more information about Packt, please visit packt.com.

		

	


		
			Chapter 1:  Introduction to Blazor WebAssembly

			Blazor WebAssembly is Microsoft's new single-page application (SPA) framework for building web applications on .NET Framework. It enables developers to run C# code on the client. Therefore, instead of being forced to use JavaScript on the browser, we can now use C# on the browser. 

			In this chapter, we will prepare you to develop web applications using Blazor WebAssembly. We will discuss the two different Blazor hosting models and present the advantages of using Blazor WebAssembly over Blazor Server. Finally, we will guide you through the process of setting up your computer to complete the projects in this book. 

			In this chapter, we will cover the following topics:

			
					Benefits of using the Blazor framework

					Differences between the two hosting models

					What is WebAssembly?

					Setting up your PC

			

			Benefits of using the Blazor framework

			Using the Blazor framework has several benefits. For starters, it is a free and open source framework built on Microsoft's robust .NET Framework. Also, it is an SPA framework that uses Razor syntax and can be developed using Microsoft's exceptional tooling. 

			.NET Framework

			Blazor is built on .NET Framework. Since Blazor is built on .NET Framework, anyone familiar with .NET Framework can quickly become productive using the Blazor framework. The Blazor framework leverages the robust ecosystem of .NET libraries and NuGet packages from .NET Framework. Also, since both client and server code are written in C#, they can share code and libraries, such as the application logic used for data validation.

			Blazor is open source. Since Blazor is a feature of the ASP.NET framework, all of the source code for Blazor is available on GitHub as part of the dotnet/aspnetcore repository that is owned by the .NET Foundation. .NET Foundation is an independent, non-profit organization established to support the innovative, commercially friendly, open source ecosystem around the .NET platform. The .NET platform has a strong community of over 100,000 contributions from more than 3,700 companies.

			Blazor is free. Since .NET Framework is free, this means that Blazor is also free. There are no fees or licensing costs associated with using Blazor, including for commercial uses.

			SPA framework

			The Blazor framework is an SPA framework. As the name implies, an SPA is a web app that consists of a single page. The application dynamically rewrites the single page instead of loading an entirely new page in response to each UI update. The goal is faster transitions that make the web app feel more like a native app. 

			When a page is rendered, Blazor creates a render tree that is a graph of the components on the page. It is similar to the Document Object Model (DOM) created by the browser. However, it is a virtual DOM. Updates to the UI are applied to the virtual DOM and only the differences between the DOM and the virtual DOM are updated by the browser.

			Razor syntax

			The name of the Blazor framework has an interesting origin story. The term Blazor is a combination of the word browser and the word razor. Razor is the ASP.NET view engine used to create dynamic web pages with C#. Razor is a syntax for combining HTML markup with C# code that was designed for developer productivity. It allows the developer to use both HTML markup and C# in the same file. 

			Blazor web apps are built using Razor Components. Razor Components are reusable UI elements that contain C# code, markup, and other Razor Components. Razor Components are quite literally the building blocks of the Blazor framework. For more information on Razor Components, refer to Chapter 2, Building Your First Blazor WebAssembly Application.

			Important note

			Razor Pages and MVC also use the Razor syntax. Unlike Razor Pages and MVC, which render the whole page, Razor Components only render the DOM changes. One way to easily distinguish between them is that Razor components use the RAZOR file extension, while Razor Pages use the CSHTML file extension.

			Awesome tooling

			You can use either Microsoft Visual Studio or Microsoft Visual Studio Code to develop Blazor WebAssembly applications. Microsoft Visual Studio is an integrated development environment (IDE), while Microsoft Visual Code is a lightweight, yet powerful, editor. They are both incredible tools for building enterprise applications. Also, they are both available for free and there are versions that run on Windows, Linux, and macOS. 

			There are many benefits associated with using the Blazor framework to develop web apps. Since it is built on the mature .NET Framework, it enables developers to use the skills, such as C#, and the tools, such as Visual Studio, that they have already mastered. Also, since it is an SPA framework, Blazor web apps feel like native apps.

			Hosting models

			Blazor has two different hosting models. The first hosting model that Microsoft released is the Blazor Server model. In this hosting model, the web app is executed on the server. The second hosting model that Microsoft released, and the topic of this book, is the Blazor WebAssembly model. In this hosting model, the web app is executed on the browser.

			Each hosting model has its own advantages and disadvantages. However, they both use the same underlying architecture. Therefore, it is possible to write and test your code independent of the hosting model. The major differences between the two hosting models concern latency, security, data access, and offline support.

			Blazor Server

			As we just mentioned, the Blazor Server hosting model was the first hosting model released by Microsoft. It was released as part of the .NET Core 3 release in September 2019. 

			The following diagram illustrates the Blazor Server hosting model:
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			Figure 1.1 – Blazor Server

			In this hosting model, the web app is executed on the server and only updates to the UI are sent to the client's browser. The browser is treated as a thin client and all of the processing occurs on the server. When using Blazor Server, UI updates, event handling, and JavaScript calls are all handled over an ASP.NET Core SignalR connection.

			Important note

			SignalR is a software library that allows the web server to push real-time notifications to the browser. Blazor Server uses it to send UI updates to the browser.

			Advantages of Blazor Server

			There are a few advantages of using Blazor Server versus using Blazor WebAssembly. However, the key advantage is that everything happens on the server. Since the web app runs on the server, it has access to everything on the server. As a result, security and data access are simplified. Also, since everything happens on the server, the assemblies (DLLs) that contain the web app's code remain on the server.

			Another advantage of using Blazer Server is that it can run on thin clients and older browsers, such as Internet Explorer, that do not support WebAssembly.

			Finally, the initial load time for the first use of a web app that is using Blazor Server can be much less than that of a web app that is using Blazor WebAssembly because there are fewer files to download.

			Disadvantages of Blazor Server

			The Blazor Server hosting model has a number of disadvantages versus Blazor WebAssembly due to the fact that the browser must maintain a constant connection to the server. Since there is no offline support, every single user interaction requires a network roundtrip. As a result of all of these roundtrips, Blazor Server web apps have higher latency than Blazor WebAssembly web apps and can feel sluggish. 

			Tip

			Latency is the time between the UI action and the time when the UI is updated.

			Another disadvantage of using Blazor Sever is that it relies on SignalR for every single UI update. Microsoft's support for SignalR has been improving, but it can be challenging to scale.

			Finally, a Blazor Server web app must be served from an ASP.NET Core server.

			Blazor WebAssembly

			The Blazor WebAssembly hosting model is the most recent hosting model released by Microsoft, and the topic of this book. Blazor WebAssembly 3.2.0 was released in May 2020. Blazor WebAssembly in .NET 5 was released as part of the .NET 5.0 release in November 2020 and it is not a long-term support (LTS) release. This book will be using Blazor WebAssembly in .NET 5 for all of the projects.

			Tip

			LTS releases are supported by Microsoft for at least 3 years after their initial release. Blazor WebAssembly in .NET 5 is not an LTS release. If you are starting a new project with Blazor WebAssembly, you should use the most recent release..

			The following diagram illustrates the Blazor WebAssembly hosting model:
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			Figure 1.2 – Blazor WebAssembly

			In this hosting model, the web app is executed on the browser. In order for both the web app and the .NET runtime to run on the browser, the browser must support WebAssembly. WebAssembly is a web standard supported by all modern browsers, including mobile browsers. While Blazor WebAssembly itself does not require a server, the web app may require one for data access and authentication.

			In the past, the only way to run C# code on the browser was to use a plugin, such as Silverlight. Silverlight was a free browser plugin provided by Microsoft. It was very popular until Apple decided to disallow the use of a browser plugin on iOS. As a result of Apple's decision, Silverlight was abandoned by Microsoft. Blazor does not rely on plugins or recompiling the code into other languages. Instead, it is based on open web standards and is supported by all modern browsers, including mobile browsers.

			Advantages of Blazor WebAssembly

			Blazor WebAssembly has many advantages. First of all, since it runs on the browser, it relies on client resources instead of server resources. Therefore, unlike Blazor Server, there is no latency due to each UI interaction requiring a roundtrip to the server. 

			Blazor WebAssembly can be used to create a Progressive Web App (PWA). A PWA is a web app that looks and feels like a native application. They provide offline functionality, background activity, native API layers, and push notifications. They can even be listed in the various app stores. By configuring your Blazor WebAssembly app as a PWA, your app can reach anyone, anywhere, on any device with a single code base. For more information on creating a PWA, refer to Chapter 5,  Building a Weather App as a Progressive Web App (PWA).

			Finally, a Blazor WebAssembly web app does not rely on an ASP.NET Core server. In fact, it is possible to deploy a Blazor WebAssembly web app without a server.

			Disadvantages of Blazor WebAssembly

			To be fair, there are some disadvantages to using Blazor WebAssembly that should be considered. For starters, when using Blazor WebAssembly, the .NET runtime, the dotnet.wasm file and your assemblies all need to be downloaded to the browser for your web app to work. Therefore, a Blazor WebAssembly application usually takes longer to initially load than a Blazor Server application. However, there are strategies, such as deferring the loading of some of the assemblies until they are needed, designed to speed up the load time of the application.

			When debugging a Blazor Server application, you can use the standard .NET debugger. However, to debug a Blazor WebAssembly application, you need to use the browser's debugger. To enable the browser's debugger, you need to launch the browser with remote debugging enabled and then use Alt+Shift+D to initiate a proxy component that sits between the browser and the editor. Unfortunately, due to the complexities concerning debugging on the browser, there are certain scenarios, such as hitting breakpoints before the debug proxy is running and breaking on unhandled exceptions, that the debugger currently can't handle. Microsoft is actively working on improving the debugging experience.

			Another disadvantage of Blazor WebAssembly web apps is that they are only as powerful as the browser that they run on. Therefore, thin clients are not supported. Blazor WebAssembly can only run on a browser that supports WebAssembly. Luckily, due to a significant amount of coordination between the World Wide Web Consortium (W3C) and engineers from Apple, Google, Microsoft and Mozilla, all modern browsers support WebAssembly.

			The Blazor framework provides two different hosting models, Blazor Server and Blazor WebAssembly. A Blazor Server web app runs on the server and uses SignalR to serve the HTML to the browser. Conversely, a Blazor WebAssembly web app runs directly in the browser. They each have their advantages and disadvantages. However, if you want to create responsive, native-like web apps that can work offline, you need to use Blazor WebAssembly. 
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