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Foreword

Hi, friends! I1love a good second edition. It’s an opportunity to update and add to something that’s
already great. You take feedback from the readers and the community, absorb the zeitgeist, and
turn an A into an A+. Toi has taken Blazor WebAssembly By Example to the next level and now

we welcome you all, readers old and new.

I have known Toi Wright for more than 17 years. I first met her at the Microsoft MVP Summit in
Redmond back in 2005, if you can believe that. She is a brilliant technologist, community leader,
and tech organizer, and we see each other every year at the annual Microsoft MVP Summit. I've
had the opportunity to travel from my home in Portland to beautiful Dallas to speak in person at

the Dallas ASP.NET User Group where she’s the president and founder.

Toi has been very active in the ASP.NET community for many years. She brings energy and exper-
tise to everything she does. She has written courseware for Microsoft on ASP.NET and this is her

third book on the topic. She’s a respected programmer, architect, and communicator.

In this book, she walks you step by step through the creation of 11 standalone projects that are
built using the Blazor WebAssembly framework. You’ll learn how to leverage your experience
with the .NET ecosystem to complete many different types of projects. Blazor takes .NET — and
your .NET skills — to the web in a new way, and this book is the key.

The second edition adds small updates everywhere, but also includes new chapters on debugging,

deploying to Azure, and using tech like Azure Active Directory to secure a Blazor WebAssembly app.

In Blazor WebAssembly By Example, Toi shares her extensive knowledge and years of experience
as aweb developer and has created an easy-to-follow guide for you to quickly learn how to use the
Blazor WebAssembly framework. Through her words, step-by-step instructions, copious screenshots,
and code samples, you will get started running C# in your browser instead of JavaScript. Everything
she’ll show you, including .NET and Blazor itself, is all open source and based on open standards! I'm

so glad that we both have a partner in Toi Wright to guide us in this powerful new web framework!
Scott Hanselman — hanselman.com
Partner Program Manager at Microsoft

Host of the Hanselminutes Fresh Tech Podcast
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Preface

Blazor WebAssembly is a framework that enables you to build single-page web applications that
use C# on the clientinstead of JavaScript. Itis built on the popular and robust ASP.NET framework.
Blazor WebAssembly does not rely on plugins or add-ons for you to use C# in the browser. It only

requires that the browser support WebAssembly, which all modern browsers do.

In this book, you will complete practical projects that will teach you the fundamentals of the
Blazor WebAssembly framework. Each chapter includes a stand-alone 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 stand-alone web

applications and hosted web applications with SQL Server backends.

This is the second edition of this book. In this edition, we have added chapters on debugging,
deploying to Microsoft Azure, and securing your application using Microsoft Azure Active Direc-
tory. Also, all the projects in the book have been updated to use the latest version of the Blazor
WebAssembly framework.

Who this book is for

This book is for experienced web developers who are tired of the constant parade of new JavaScript
frameworks 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 prac-
tical 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.
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What this book covers

Chapter 1, Introduction to Blazor WebAssembly, introduces the Blazor WebAssembly framework. It
explains the benefits of using the Blazor framework and describes the differences between the
three hosting models: Blazor Server, Blazor Hybrid, 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, introduces Razor components through
the creation of a simple project. This chapter is divided into two sections. The first section explains
Razor components, routing, Razor syntax, and how to use Hot Reload while developing an appli-
cation. 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. By the end of this chapter, you will be able to create a demo Blazor WebAssembly project.

Chapter 3, Debugging and Deploying a Blazor WebAssembly App, teaches you how to debug and
deploy a Blazor WebAssembly app through the creation of a simple project. This chapter is di-
vided into two sections. The first section explains debugging, logging, handling exceptions, using
ahead-of-time (AOT) compilation, and deploying an app to Microsoft Azure. The second section
walks you step by step through the process of debugging and deploying a Blazor WebAssembly
application. By the end of this chapter, you will be able to debug a simple Blazor WebAssembly
app and deploy it to Microsoft Azure.

Chapter 4, Building a Modal Dialog Using Templated Components, provides you with an introduction
to templated components through the creation of a modal dialog component. This chapter is
divided into two 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 and moving it to your own custom Razor class library. 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.
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Chapter 5, Building a Local Storage Service Using JavaScript Interoperability (JS Interop), teaches
you how to use 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 second 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 6, Building a Weather App as a Progressive Web App (PWA), provides you with an intro-
duction 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 the various types of service workers. Also, it describes how to use
the CacheStorage API, the Geolocation API, and the OpenWeather One Call API that 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 7, Building a Shopping Cart Using Application State, explains how to use 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. The second 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 dependency injection to maintain

application state within a Blazor WebAssembly app.

Chapter 8, Building a Kanban Board Using Events, provides you with an introduction to event
handling through the creation of a Kanban board web app. This chapter is divided into two sec-
tions. The first section discusses event handling, attribute splatting, and arbitrary parameters. The
second 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 drop zones.
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.
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Chapter 9, Uploading and Reading an Excel file, explains how to upload various types of files and
how to use the Open XML SDK to read an Excel file. This chapter is divided into two sections. The
first section explains uploading one or more files and resizing images. It also explains how to use
virtualization to render data and how to read data from Excel files. The second section walks you
step by step through the process of creating an application that can upload and read an Excel file
and then use virtualization to render the data from the Excel file. By the end of this chapter, you
will be able to upload a file into a Blazor WebAssembly app, use the Open XML SDK to read an

Excel file, and render data using virtualization.

Chapter 10, Using Azure Active Directory to Secure a Blazor WebAssembly Application, teaches you
how to secure a Blazor WebAssembly App through the creation of a simple application that dis-
plays the contents of a claim. This chapter is divided into two sections. The first section explains
the difference between authentication and authorization. It also teaches you how to work with
authentication and how to use both the Authorize attribute and the AuthorizeView component.
The second section walks you step by step through the process of adding an application to Azure
AD and using it for both authentication and authorization. By the end of this chapter, you will be

able to secure a Blazor WebAssembly app using Azure AD.

Chapter 11, Building a Task Manager Using ASP.NET Web API, provides you with 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 ASP.NET Web API to update data in a SQL Server database.

Chapter 12, Building an Expense Tracker Using the EditForm Component, teaches you how to use the
EditForm component through the creation of an expense tracker web app. This chapter uses SQL
Server. Itis divided into two sections. The first section introduces the EditForm component, the
built-in input components, and the built-in validation components. It also explains how to use
navigation locking to prevent the user from navigating to another page before they have saved
their edits. 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 expenses that are stored in a SQL Server database. By the end of this chapter, you
will be able to use the EditForm componentin conjunction with the built-in components to input

and validate data that is stored in a SQL Server database.
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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 a 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 to complete the

projects. Chapter 3 and Chapter 10 require a Microsoft Azure subscription.
You will require the following software/hardware covered in the book:

e  Visual Studio 2022 Community Edition
e  SQL Server 2022 Express Edition
e Microsoft Azure
Ifyou 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.

There are some projects that use JavaScript and CSS, but all the code is provided. Also, there are

two projects that use Entity Framework, but once again, all the code is provided.

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-Second-Edition. 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://packt.link/CodeinAction).

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.1link/Q27px.


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition
https://github.com/PacktPublishing/
https://github.com/PacktPublishing/
https://packt.link/CodeinAction
https://packt.link/Q27px
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Conventions used

There are several 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. Here is an example: “Add
the DeleteProduct method to the @code block.”

Ablock 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 setin 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. For example: “From the Build menu,

select the Build Solution option.”
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\/V; Warnings or important notes appear like this.

N\ ! 4
_,@\' Tips and tricks 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.comwith 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.


customercare@packtpub.com
www.packtpub.com/support/errata
copyright@packt.com
authors.packtpub.com
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Share your thoughts

Once you’ve read Blazor WebAssembly By Example, Second Edition, we’d love to hear your thoughts!

Please click here to go straight to the Amazon review page for this book and share your
feedback.

Your review is important to us and the tech community and will help us make sure we’re deliv-

ering excellent quality content.


https://packt.link/r/1803241853

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:

1.  Scan the QR code or visit the link below

https://packt.link/free-ebook/9781803241852

2. Submit your proof of purchase

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


https://packt.link/free-ebook/9781803241852




Introduction to Blazor

WebAssembly

Blazor WebAssembly is Microsoft’s new single-page application (SPA) framework for building
interactive web applications on .NET Framework. Since it is built on .NET Framework, Blazor
WebAssembly allows you to run C# code on the client as well as the server. Therefore, instead of

being forced to write JavaScript on the client, we can now use C# everywhere.

Blazor is red hot!
Run C# on the client.

Goodbye, JavaScript!

In this chapter, we will explain the benefits of using the Blazor framework. We will introduce
the three different Blazor hosting models and discuss both the advantages and disadvantages
of each of them. Also, we will discuss the goals of WebAssembly and share where it is support-
ed. 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:

e  Benefits of using the Blazor framework
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e Hosting models:

e Blazor Server
e Blazor Hybrid
e  Blazor WebAssembly

e Differences between the Blazor hosting models
¢  Whatis WebAssembly?

e  Setting up your PC

Benefits of using the Blazor framework

Using the Blazor framework offers several benefits. For starters, it is a free and open-source frame-
work built on Microsoft’s robust and mature .NET Framework. Also, it is a SPA framework that
uses Razor syntax and can be developed using Microsoft’s exceptional tooling. Finally, Microsoft
is actively supporting and updating the Blazor framework. Let’s examine each of these benefits

in detail in the following sections.

.NET Framework

The Blazor framework is built on .NET Framework. Therefore, anyone familiar with .NET Frame-
work 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 the
code for both the client and server can be written in C#, the client and server can share code and

libraries. For example, the client and server can share the application logic used for data validation.

Open source

The Blazor framework is open source. Since Blazor is a feature of the ASP.NET framework, all the
source code for Blazor is available on GitHub as part of the dotnet/aspnetcore repository, which
is owned by the .NET Foundation. The .NET Foundation is an independent, non-profit organiza-
tion 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.

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 use.
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SPA framework

The Blazor framework is a SPA framework. As the name implies, a SPA is a web app that consists
of a single page. The application dynamically rewrites the areas of the page that have changed
instead of loading an entirely new page in response to each Ul update. The goal is faster transi-

tions 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. Itis like 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 rendered by the browser.

Razor syntax

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 Ul 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

V4 Razor Pages and MVC also use the Razor syntax. Unlike Razor Pages and MVC, which
\G/‘ 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 both MVC and Razor Pages use the CSHTML file extension.

The name of the Blazor framework has an interesting origin story. The term Blazor is a combina-

tion of the word browser and the word razor.

Awesome tooling

You can use either Microsoft Visual Studio or Microsoft Visual Studio Code to develop Blazor
applications. Microsoft Visual Studio is an integrated development environment (IDE), while
Microsoft Visual Studio Code is a lightweight, yet powerful, editor. They are both incredible tools
for building enterprise applications. As an added bonus, there are versions of both tools that are

available for free.
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Supported by Microsoft

Although the Blazor framework is open source, it is maintained by Microsoft. They continue to
make large investments in the future of Blazor. The following list includes features that Microsoft

is actively working on adding to Blazor:

e Hotreload improvements

e Ahead-of-time (AOT) compilation performance improvements
e Authentication improvements

e Additional built-in components

e  Multithreading

There are many benefits associated with using the Blazor framework to develop web applications.
Since it is built on .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 a SPA framework,
Blazor web apps feel like native apps to the user. Finally, Microsoft is making a large investment

in the future of Blazor.

Hosting models

As we mentioned earlier, Razor components are the building blocks of Blazor applications. Where

those Razor components are hosted varies depending on the hosting model.
Blazor has three different hosting models:

e  Blazor Server
e Blazor Hybrid
e  Blazor WebAssembly

The first hosting model that Microsoft released was Blazor Server. In this hosting model, the Razor
components are executed on the server. The second hosting model that Microsoft released, and
the topic of this book, is Blazor WebAssembly. In this hosting model, the Razor components are
executed on the browser using WebAssembly. The newest hosting model is Blazor Hybrid. Blazor
Hybrid allows you to build native client apps by hosting the Razor components in an embedded

Web View control.

Each hosting model has its own advantages and disadvantages. However, they all rely upon the
same underlying architecture. Therefore, it is possible to write and test your code independently

of the hosting model.
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The major differences between the hosting models concern where the code executes, latency,
security, payload size, and offline support. The one thing that all the hosting models have in

common is the ability to execute at near native speed.

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:

/ Server \

Blazor Browser

Razor SignalR

Components Rt

\ 4

Figure 1.1: Blazor Server

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

IMPORTANT NOTE

\E/ 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,
ithas 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.
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Another advantage of using Blazor 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 thatis using Blazor WebAssembly because there are much fewer files

to download.

Disadvantages of Blazor Server

The Blazor Server hosting model has several disadvantages versus Blazor WebAssembly. The big-
gest disadvantage is 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 these roundtrips, Blazor Server web apps have higher latency than Blazor WebAssembly
web apps and can feel sluggish. Also, network interruptions may cause a client to unexpectedly

disconnect.

! TIP
_@_

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

Another disadvantage of using Blazor Server is that it relies on SignalR for every single Ul update.
Microsoft’s support for SignalR has been improving, but it can be challenging to scale. When too
many concurrent connections to the server are open, connection exhaustion can prevent other

clients from establishing new connections.

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

Blazor Hybrid

The Blazor Hybrid hosting model is the most recent hosting model released by Microsoft. It was

released as part of the .NET 6 release in November 2021.

The following diagram illustrates the Blazor Hybrid hosting model:
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/ Native app \

Web view

DOM

N\
Blazor

S

Figure 1.2: Blazor Hybrid

/

In this model, the Razor components run in an embedded Web View control. Blazor Hybrid apps
include Windows Forms, WPF, and .NET MAUI apps. By using the Blazor Hybrid hosting model,

your apps have full access to the native capabilities of the devices that you choose to target.

Advantages of Blazor Hybrid

The advantage of using this model versus Blazor WebAssembly is that it does not require Web-
Assembly. Also, since the component’s C# code is executed in the host process, the Blazor Hybrid

apps have access to the native capabilities of the device.

Disadvantages of Blazor Hybrid

The major disadvantage of using Blazor Hybrid is that they are hosted in a Web View component
in the native app. So, the developer must know how to develop each type of native client app that
they want to target. Another disadvantage is that they usually require a server to deliver the app.

In contrast, a Blazor WebAssembly app can be downloaded as a set of static files.

Blazor WebAssembly

The Blazor WebAssembly hosting model is the topic of this book.

Blazor WebAssembly 3.2.0 was released in May 2020. Blazor WebAssembly in .NET 5 was re-
leased as part of the .NET 5.0 release in November 2020. ASP.NET Core Blazor was released as
part of the .NET 6.0 release in November 2021, and it is a long-term support (LTS) release. The
mostrecentrelease of Blazor WebAssembly was released as part of the .NET 7 release in November
2022 This book will be using Blazor WebAssembly in .NET 7 for all the projects.
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TIP

LTS releases are supported by Microsoft for at least 3 years after their initial release.
-()- Blazor WebAssembly in .NET 7 is a current release rather than an LTS release. Cur-
rent releases get free support and patches for 18 months. We recommend that 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:

/ Browser \

Blazor

Razor
Components

.NET

\ WebAssembly /

Figure 1.3: Blazor WebAssembly

In this hosting model, the web app is executed on the browser. 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 de-
cided to forbid the use of any browser plugins on iOS. As a result of Apple’s decision, Silverlight
was abandoned by Microsoft.
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IMPORTANT NOTE

\/K/ Blazor does not rely on plugins or recompiling the code into other languages. In-
stead, 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, since it runs on the browser, it relies on client
resources instead of server resources. Therefore, the processing is offloaded to the client. Also, un-

like Blazor Server, there is no latency due to each Ul 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 ac-
tivity, 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
6, 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 via a Content Delivery Network (CDN).

Disadvantages of Blazor WebAssembly

To be fair, there are some disadvantages when using Blazor WebAssembly that should be consid-
ered. For starters, when using Blazor WebAssembly, the .NET runtime, the dotnet.wasnmfile, and
your assemblies need to be downloaded to the browser for your web app to work. Therefore, the
first time you run a Blazor WebAssembly application it usually takes longer to initially load than
an identical Blazor Server application. However, there are strategies that you can use to speed
up the initial load time, such as deferring the loading of some of the assemblies until they are
needed. Also, thisis only an issue during the initial load since subsequent runs of the application

will access the files from a local cache.

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 coor-
dination between the World Wide Web Consortium (W3C) and engineers from Apple, Google,

Microsoft, and Mozilla, all modern browsers support WebAssembly.
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Hosting model differences

The following table indicates the differences between the three models:

Blazor Blazor Hybrid | Blazor Server
WebAssembly
Native execution speed X X X
Executes on client X
Executes on server X
Low latency after initial load time X X
Fast initial load time X
Offline support X X
Does not require a server X
Requires constant connection to a server X
Can build PWAs X
Assemblies sent to client X X
Assembles remain on server X
Can access native client features X
Requires WebAssembly X
Requires SignalR X
Can run on thin clients

Table 1.1: Hosting model differences

The Blazor framework provides three different hosting models, Blazor Server, Blazor Hybrid, and
Blazor WebAssembly. A Blazor Server web app runs on the server and uses SignalR to serve the
HTML to the browser. A Blazor Hybrid web app runs in a Web View control in the native app. A
Blazor WebAssembly web app runs directly in the browser using WebAssembly. They each have
their advantages and disadvantages. However, if you want to create interactive, highly responsive,
native-like web apps that can work offline, we recommend Blazor WebAssembly. Let’s learn more

about WebAssembly in the next section.
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What is WebAssembly?

WebAssembly is a binary instruction format that allows code written in high-level languages,
such as C#, to run on the browser at near-native speed. To run .NET binaries in a web browser, it
uses a version of the .NET runtime that has been compiled to WebAssembly. You can think of it

as executing natively compiled code in a browser.

WebAssembly is an open standard developed by a W3C Community Group. It was originally

announced in 2015, and the first browser that supported it was released in 2017.

WebAssembly goals

When WebAssembly was originally being developed, there were four main design goals for the

project. This is a list of the original goals for WebAssembly:

e Fastand efficient
e Safe
e Open

e Don’t break the web

WebAssembly is fast and efficient. It is designed to allow developers to write code in any lan-
guage that can then be compiled to run in the browser. Since the code is compiled, it is fast and

performs at near-native speed.

WebAssembly is safe. It does not allow direct interaction with the browser’s DOM. Instead, it runs
in its own memory-safe, sandboxed execution environment. You must use JavaScript interop to
interact with the DOM. The project in Chapter 5, Building a Local Storage Service Using JavaScript

Interoperability (JS interop), will teach you how to use JavaScript interop.

WebAssembly is open. Although it is a low-level assembly language, it can be edited and de-
bugged by hand.

WebAssembly didn’t break the web. It is a web standard that is designed to work with other web
technologies. Also, WebAssembly modules can access the same Web APIs that are accessible

from JavaScript.

Overall, WebAssembly was able to meet all of the original goals and rapidly gained support from

all of the modern browsers.
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WebAssembly support
As mentioned earlier, WebAssembly runs on all modern browsers, including mobile browsers.
As you can see from the following table, all current versions of the most popular browsers are

compatible with WebAssembly:

Microsoft Edge Current
Modzilla Firefox, including Android Current
Google Chrome, including Android Current
Safari, including i0OS Current
Opera, including Android Current
Microsoft Internet Explorer Not Supported

Table 1.2: WebAssembly browser compatibility

IMPORTANT NOTE

\E/‘ Microsoft Internet Explorer is no longer supported by Microsoft as of June 15,2022.
It does not support WebAssembly and will never support WebAssembly.

WebAssembly is a web standard that allows developers to run code written in any language in

the browser. It is supported by all modern browsers.

Now that we have discussed the benefits of using the Blazor framework and compared the various
hosting models, it’s time to start developing using the Blazor WebAssembly framework. However,

before we can get started, you need to set up your PC.

Setting up your PC

For the projects in this book, we use Microsoft Visual Studio Community 2022, .NET 7, Microsoft
SQL Server 2022 Express Edition, and Microsoft Azure.

All the projects are built using Microsoft Visual Studio Community 2022 (64-bit) — Current
Version 17.4.2 with the ASP.NET and Web Development workload. If you need to install Micro-
soft Visual Studio Community 2022, follow the directions in the Installing Microsoft Visual Studio

Community Edition section later in this chapter.
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TIP
A Although we are using Microsoft Visual Studio Community 2022, any edition of
NA Microsoft Visual Studio 2022 can be used to complete the projects in this book. Mi-

crosoft Visual Studio Code can also be used. However, all the screenshots are from

Microsoft Visual Studio Community 2022.

Blazor WebAssembly in .NET 7 requires .NET 7.0. To determine the version of .NET thatis running

on your computer, open Command Prompt and enter the following command:

dotnet --version

If your computer is not running .NET 7.0 or higher, follow the directions in the Installing .NET

7.0 section later in this chapter.

Chapters 3 and 10 use Microsoft Azure. Chapter 3 uses Microsoft Azure to publish a Blazor
WebAssembly application and Chapter 10 uses Microsoft Azure Active Directory to secure a Blazor

WebAssembly application.

The final two projects in this book use Microsoft SQL Server 2022 Express Edition as the backend
database. If you need to install Microsoft SQL Server Express Edition, follow the directions in the

Installing Microsoft SQL Server Express section later in this chapter.

TIP

\ 7/

-/@\_ Although we are using Microsoft SQL Server 2022 Express Edition, any year or edition

of SQL Server can be used to complete the projects in this book.
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Installing Microsoft Visual Studio Community Edition

Microsoft Visual Studio Community Edition is the free edition of Microsoft Visual Studio. To

install Microsoft Visual Studio Community Edition, perform the following steps:

1. Download the Visual Studio installer from https://visualstudio.microsoft.com.

.\‘ )
Visual Studio | ==

The best comprehensive IDE for .NET and C++
developers on Windows. Fully packed with a
sweet array of tools and features to elevate and
enhance every stage of software development.

Learn more >

Download Visual Studio

Community 2022

Free for individual developers, academic uses, and open source

Professional 2022

Enterprise 2022

Figure 1.4: Download Visual Studio selector

2. Once the download is complete, run the installer to complete the installation.
3. During the first step in the installation process, the Visual Studio installer will check the
system for existing versions of Visual Studio. Once the installer has finished checking for

installed versions, it will open the following installation dialog:


https://visualstudio.microsoft.com
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Modifying — Visual Studio Community 2022 — 17.4.2 X
Workloads  Individual components  Language packs Installation locations
Web & Cloud (4)

Installation details

@ ASPNET and web development Azure development » Visual Studio core editor
Build web applications using ASP.NET Core, ASP.NET, Azure SDKs, tools, and projects for developing cloud apps
HTML/JavaScript, and Containers including Docker supp. and creating resources using .NET and .NET Framework » Data storage and processing
» Office/SharePoint development
~ |ASP.NET and web development ®
Python development Node js development Srcoacd
Editing, debugging, interactive development and source Build scalable network applications using Nodejs, an
control for Python. asynchronous event-driven JavaScript runtime. ¥ NET Framework 47.2 development tools

¥ ASP.NET and web development prerequisi..
» Optional
Desktop & Mobile (5) .
* Individual components
g:g .NET Multi-platform App Ul development NET desktop development
Build Android, i0S, Windows, and Mac apps from a single Build WPF, Windows Forms, and console applications
codebase using C# with .NET MAUL. using C#, Visual Basic, and F# with NET and NET Frame...

Ly

Location

Remove out-of-support components
C:\Program Files\Microsoft Visual Studio\2022\Community

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Total space required -2.71 GB
Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those

licenses. Install while downloading ~
Figure 1.5: The Visual Studio installer

4. Selectthe ASP.NET and web development workload and click the Install button to com-
plete the installation.

Installing .NET 7.0

To install .NET 7.0, perform the following steps:

1. Download the .NET 7.0 installer from https://dotnet.microsoft.com/download/
dotnet/7.0. We are using the Windows x64 SDK Installer.

2. Once the download completes, run the installer to complete the installation of .NET 7.0

on your computer.

3. Open Command Prompt and enter the following command to verify that your computer

is now running .NET 7.0:

dotnet --version
The following screenshot is from a computer that is running .NET 7.0:

Command Prompt — (] X

C:\Users\toi>dotnet --version |

7.0.100

Figure 1.6: .NET version


https://dotnet.microsoft.com/download/dotnet/7.0
https://dotnet.microsoft.com/download/dotnet/7.0
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Installing Microsoft SQL Server Express
Microsoft SQL Server Express is the free edition of Microsoft SQL Server. To install Microsoft SQL

Server Express, do the following:

1. Download the Microsoft SQL Server installer for SQL Server Express from https://www.

microsoft.com/en-us/sql-server/sql-server-downloads.

2. After the download completes, run the SQL Server installer.

3. Select the Basic installation type:

SQL Server
Express Edition

Select an installation type:

Basic Custom Download Media

Select Basic installation type to Select Custom installation type Download SQL Server setup files
install the SQL Server Database to step through the SQL Server now and install them later on a
Engine feature with default installation wizard and choose machine of your choice.
configuration. what you want to install. This

installation type is detailed and

takes longer than running the

Basic install.

SQL Server transmits information about your installation experience, as well as other usage and performance data, to Microsoft to help improve
the product. To learn more about data processing and privacy controls, and to turn off the collection of this information after installation, see the

Figure 1.7: The SQL Server installer

4. Click the Accept button to accept the Microsoft SQL Server License Terms.

5. Click the Install button to complete the installation.


https://www.microsoft.com/en-us/sql-server/sql-server-downloads
https://www.microsoft.com/en-us/sql-server/sql-server-downloads
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The following screenshot shows the dialog that appears after SQL Server Express has

been successfully installed:

SQL Server 2022
Express Edition

Installation has completed successfully!

INSTANCE NAME CONNECTION STRING

SQLEXPRESS Server=localhost\SQLEXPRESS;Database=master;Trusted_Connection=True ;

SQL ADMINISTRATORS SQL SERVER INSTALL LOG FOLDER
TOI-CYBER\toi C:\Program Files\Microsoft SQL Server\160\Setup Bootstrap\Log\2022112, | [7]

FEATURES INSTALLED INSTALLATION MEDIA FOLDER

SQLENGINE C:\SQL2022\Express_ENU =

VERSION INSTALLATION RESOURCES FOLDER

16.0.1000.6, RTM C:\Program Files\Microsoft SQL Server\160\SSEI\Resources

A computer restart is required to complete your installation.

©- Connect Now Customize Install SSMS

16.2211.5693.3

Figure 1.8: SQL Server Express Edition

Create a Microsoft Azure account
Microsoft Azure is Microsoft’s cloud platform and it offers over 200 products and cloud services.

You can use it to run and manage applications with the tools and frameworks of your choice.

If you do not already have a Microsoft Azure account, you can create a free account. Each free

account comes with a generous $200 credit to get you started and over 55+ free services.
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After your credit, keep
getting free services

Move to pay as you go for free monthly
amounts of popular services for 12
months and 55+ other services always.

See all free services

12 MONTHS

Azure Virtual
Machines—Linux

750 hours Bs
burstable virtual

12 MONTHS

Azure Virtual
Machines—Windows

750 hours Bls
burstable virtual

12 MONTHS
Azure SQL Database

250 GB SO instance
with 10 database
transaction units

12 MONTHS
Azure Blob Storage

5 GB locally redundant
storage (LRS) hot block
with 20,000 read and

machines machines 10,000 write operations
ALWAYS ALWAYS ALWAYS ALWAYS

% —

5> &

< & =
Azure Cosmos DB Azure App Service Azure Functions Azure Event Grid
1,000 request units 10 web, mobile, or API 1 million requests 100,000 operations per
per-second apps with 1 GB storage month
provisioned 1hour per day
throughput with 25 GB

storage

Figure 1.9: Microsoft Azure
To create a free Microsoft Azure account, do the following:

1. Navigate to the Microsoft Azure page, https://azure.microsoft.com/.
2. Click the Free account button.

3. Click the Start free button.
4.

Complete the agreement and click the Sign up button.

To complete all the projects in this book, you will need a code editor, such as Microsoft Visual
Studio Community 2022, .NET 7.0, Microsoft Azure, and Microsoft SQL Server. In this chapter,
we showed you how to install Visual Studio 2022 Community Edition, .NET 7.0, and SQL Server

2022 Express Edition. We also showed you how to open a free Microsoft Azure account.

Summary

After completing this chapter, you should understand the benefits of using Blazor WebAssembly

versus other Blazor hosting models and be prepared to complete the projects in this book.

In this chapter, we introduced the Blazor framework. The Blazor framework is built on .NET

Framework and allows web developers to use C# on both the client and the server of a web app.

After that, we compared Blazor WebAssembly with both Blazor Server and Blazor Hybrid. All
three hosting models are used to host Razor components. They each have their own advantages

and disadvantages. We prefer Blazor WebAssembly.


https://azure.microsoft.com/
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In the last part of the chapter, we explained how to set up your computer with Microsoft Visual
Studio Community Edition, .NET 7.0, and Microsoft SQL Server Express and how to open a

Microsoft Azure account, all of which are required to complete the projects in this book.

Now that your computer is set up to complete the projects in this book, it is time to get started.

In the next chapter, you will create your first Blazor WebAssembly web app.

Questions
The following questions are provided for your consideration:
1. Which of the following hosting models requires a constant connection to a server: Blazor
WebAssembly, Blazor Server, or Blazor Hybrid?
2. Does using Blazor WebAssembly mean that you will never need to write JavaScript ever
again?
3. Does Blazor WebAssembly require any plugins to be installed on the browser?

4. How much does it cost to get started developing with Blazor WebAssembly?

Further reading

The following resources provide more information concerning the topics in this chapter:

e For more information on Blazor, refer to https://blazor.net.
e Formoreinformation on the .NET Foundation, refer to https://dotnetfoundation.org.

e  For more information on the ASP.NET repository on GitHub, refer to https://github.

com/dotnet/aspnetcore.
e  For general information on WebAssembly, refer to https://webassembly.org.

e  For more information on browser compatibility with WebAssembly, refer to https://

caniuse.com/?search=wasm.

e  For more information on Razor Pages, refer to https://learn.microsoft.com/en-us/

aspnet/core/razor-pages.


https://blazor.net
https://dotnetfoundation.org
https://github.com/dotnet/aspnetcore
https://github.com/dotnet/aspnetcore
https://webassembly.org
https://caniuse.com/?search=wasm
https://caniuse.com/?search=wasm
https://learn.microsoft.com/en-us/aspnet/core/razor-pages
https://learn.microsoft.com/en-us/aspnet/core/razor-pages

20 Introduction to Blazor WebAssembly

Join our community on Discord

Join our community’s Discord space for discussions with the author and other readers:

https://packt.link/BlazorWASM2e

Op A0

=] R+


https://packt.link/BlazorWASM2e

Building Your First Blazor
WebAssembly Application

Razor components are the building blocks of Blazor WebAssembly applications. A Razor com-
ponentis a chunk of user interface that can be shared, nested, and reused. Razor components are

ordinary C# classes and can be placed anywhere in a project.

Razor components.
Building blocks of Blazor apps.

Nestable magic.

In this chapter, we will learn about Razor components. We will learn how to use them, how to
apply parameters, and how to create them. We will also become familiar with their life cycle and
their structure. We will learn how to use the @page directive to define routing and we will learn
how to use Razor syntax to combine C# code with HTML markup. Finally, we will introduce the

Hot Reload experience.

The Blazor WebAssembly project in this chapter will be created by using the Blazor WebAssem-
bly App project template provided by Microsoft. After we create the project, we will examine it
to further familiarize ourselves with Razor components. We will learn how to use them, how to
add parameters, how to apply routing, how to use Razor syntax, and how to separate the Razor
markup and code into separate files. As we make edits to the code, we will use Hot Reload to

automatically update the browser.
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In this chapter, we will cover the following topics:

e Razor components

e Routing

e Razor syntax

e HotReload

e  Creating the demo WebAssembly project

Creating the Demo Blazor WebAssembly Project
Technical Requirements

To complete this project, you need to have Microsoft Visual Studio 2022 installed on your PC. For
instructions on how to install the free community edition of Microsoft Visual Studio 2022, refer

to Chapter 1, Introduction to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chaptere2.

The Code in Action video is available here: https://packt.link/Ch2.

Razor components

Blazor WebAssembly is a component-driven framework. Razor components are the fundamental
building blocks of a Blazor WebAssembly application. They are classes that are implemented
using a combination of C#, HTML, and Razor syntax. When the web app loads, the classes get

downloaded into the browser as normal .NET assemblies (DLLs).

IMPORTANT NOTE

&

In this book, the terms Razor component and component are used interchangeably.

Using components

HTML element syntax is used to add one component to another component. The markup looks

like an HTML tag where the name of the tag is the component type.

The following markup in the Pages/Index.razor file of the Demo project, which we will create

later in this chapter, will render a SurveyPrompt instance:

<SurveyPrompt Title="How is Blazor working for you?" />


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter02
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter02
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter02
https://packt.link/Ch2
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The preceding SurveyPrompt element includes an attribute parameter named Title.

Parameters

Component parameters are used to make components dynamic. Parameters are public properties of
the component that are decorated with either the Parameter attribute or the CascadingParameter

attribute. Parameters can be simple types, complex types, functions, RenderFragments, or event
callbacks.

The following code for a component named Hello includes a parameter named Text:

Hello.razor

<h1>Hello @Text!</h1>

@code {
[Parameter] public string? Text { get; set; }

To use the Hello component, include the following HTML syntax within another component:

<Hello Text="World" />

In the preceding example, the Text attribute of the Hello component is the source of the Text

parameter. This screenshot shows the results of using the component as indicated:
Hello World!
Figure 2.1: The Hello component

A parameter’s get and set accessors must not contain custom logic. They are only intended as
a channel to allow information to flow to the child from the parent. Also, as mentioned earlier,

they must be public.

IMPORTANT NOTE

\G/‘ The application will enter an infinite loop if a child component includes a parameter

that causes rerendering of the parent component.
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Required parameters
You can specify that a parameter is required by the editor by decorating it with the EditorRequired

attribute. In the following version of the Hello2 component, the Text parameter is required:

Hello2.razor

<hl>Hello @Text!</h1>

@code {
[Parameter]
[EditorRequired]
public string? Text { get; set; }

If we try to use Hello2 in a component and do not include the Text attribute, Visual Studio will

display the following warning:

<Hello2 />
0@ BlazorApp1.Pages.Hello2

RZ2012: Component 'Hello2' expects a value for the parameter ‘Text', but a value may not have been provided.

Figure 2.2: Missing parameter warning

The preceding warning will not prevent the application from building, and it is not enforced at

runtime. It is only used by the editor.

IMPORTANT NOTE

\@/ Decorating a parameter with the EditorRequired attribute does not guarantee that

the parameter will have a value at runtime.

Query strings
A component can also receive parameters from the query string. A query string is used to assign
values to the specified parameters. To indicate that the parameter can come from the query string,

we decorate the parameter with the SupplyParameterFromQuery attribute.
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In the following example, the Increment parameter has been decorated with the

SupplyParameterFromQuery attribute:

[Parameter]
[SupplyParameterFromQuery]

public int? Increment { get; set; }

This is the code to set the value of Increment to 5:
https://localhost:7097/counter?increment=5

In the preceding example, everything after the question mark is the query string. The query string
is not case sensitive. Also, the preceding example assumes that we are running our application
locally on port 7097. Since the port that is used will vary by application, we will exclude the port

in the rest of our examples.

TIP
]
-\@/- The applicationUrl is defined in the Properties/launchSettings.json file.
4 N
E Each time we create a new Blazor project using a Microsoft project template, the

applicationUrl will randomly reference a different port.

The parameters provided by the query string are restricted to the following types, arrays of the

following types, and their nullable variants:

. bool
. DateTime

. decimal

e double
e float
e Guid

e int

e long

e string

They can also consist of arrays of the preceding types.


https://localhost:7097/counter?increment=5
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Naming components

The name of a Razor component must be in title case. Therefore, hello would not be a valid name

for a Razor component since the h is not capitalized. Also, Razor components use the RAZOR ex-

tension rather than the CSHTML extension that is used by Razor Pages.

C’ IMPORTANT NOTE
&

Razor components must start with a capital letter.

Component life cycle

Razor components inherit from the ComponentBase class. The ComponentBase class includes both

asynchronous and synchronous methods that are used to manage the life cycle of a component.

In this book, we will be using the asynchronous versions of the methods since they execute

without blocking other operations. This is the order in which the methods in the life cycle of a

component are invoked:

SetParametersAsync: This method sets the parameters that are supplied by the compo-
nent’s parent in the render tree.

OnlnitializedAsync: This method is invoked after the parameters have been set and the

component has been successfully initialized.

OnParametersSetAsync: This method is invoked after the componentinitializes and each

time the component rerenders. A component will rerender when the parent component
rerenders and at least one parameter has changed. Also, a component will rerender when

the StateHasChanged method of the component is called.

OnAfterRenderAsync: This method is invoked after the component has finished render-
ing. This method is for working with JavaScript since JavaScript requires the Document

Object Model (DOM) elements to be rendered before they can do any work.

Component structure

The following diagram shows code from the Counter component of the Demo project that we will

create in this chapter:
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Directives { ; @page "/counter”
— 3 <PageTitle>Counter</PageTitle>
4
5 <h1>Counter</h1l>
Markup =< 6
7 <p role="status">Current count: @currentCount</p>
8
9 <button class="btn btn-primary" @onclick="IncrementCount">Click me</button>
— 10
[ 11 =@code {
12 private int currentCount] = 0;
13
14 = private void IncrementCount()
Code Block == 15 {
16 currentCount++;
17 }
18 }
. 19

Figure 2.3: Component structure
The code in the preceding example is divided into three sections:

e Directives
e  Markup
e CodeBlock

Each of the sections has a different purpose.

Directives
Directives are used to add special functionality, such as routing, layout, and dependency injection.
File-level directives are defined within Razor, and you cannot define your own directives. Razor

directives start with the @ symbol.

In the preceding example, there is only one directive used — the @page directive. The @page di-
rective is used for routing. In this example, the following URL will route the user to the Counter

component:

/counter

A typical page can include many directives at the top of the page. Also, many pages have more

than one @page directive.
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Most of the directives in Razor can be used in a Blazor WebAssembly application. These are the

Razor directives that are used in Blazor, in alphabetical order:

e  @attribute: This directive adds a class-level attribute to the component. The following

example adds the [Authorize] attribute:

@attribute [Authorize]

e  (@code: This directive adds class members to the component. In the example, it is used to

distinguish the code block.
e  @implements: This directive implements an interface for the specified class.
e  @inherits: This directive provides full control of the class that the view inherits.

e  @inject: Thisdirectiveis used for dependency injection. It enables the component to inject
a service from the dependency injection container into the view. The following example

injects the HttpClient defined in the Program. cs file into the component:

@inject HttpClient Http

e  @layout: This directive is used to specify a layout for the Razor components that include

an @page directive.

e  @namespace: This directive sets the component’s namespace. You only need to use this
directive if you do not want to use the default namespace for the component. The default

namespace is based on the location of the component.
e  (@page: This directive is used for routing.

e @preservewhitespace: This directive is used to preserve the whitespace in the rendered

markup. If it is set to true, the whitespace is preserved. The defaultis false.

e  @using: This directive controls the components that are in scope.

Markup

Markup is HTML with Razor syntax. The Razor syntax can be used to render text and allows C#

to be included as part of the markup. We will cover more about Razor syntax later in this chapter.

Code block

The code block contains the logic for the page. It begins with the @code directive. By convention,
the code block is at the bottom of the page. It is the only file-level directive that is not placed at
the top of the page.
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The code block is where we add C# fields, properties, and methods to the component. Later in

this chapter, we will move the code block to a separate code-behind file.

Razor components are the building blocks of a Blazor WebAssembly application. They are easy
to use since they are simply a combination of HTML markup and C# code. They are structured
with directives, markup, and code blocks. Components have a clearly defined life cycle. They can
be nested and leverage different types of parameters to make them dynamic. In the next section,

we will explain how routing is used to navigate between components.

Routing

In Blazor WebAssembly, routing is handled on the client, not on the server. As you navigate in the

browser, Blazor intercepts that navigation and renders the component with the matching route.

The URLs are resolved relative to the base path that is specified in the wwwroot/index.html file.

The base path is specified in the head element using the following syntax:
<base href="/" />
Unlike other frameworks that you may have used, the route is not inferred from the location of

its file. For example, in the Demo project, the Counter componentisin the /Pages/Counter folder,

yetit uses the following route:

/counter

This is the @page directive used by the Counter component:

@page "/counter"

Route parameters

Route parameters can be used to populate the parameters of a component. The parameters of

both the component and the route must have the same name, but they are not case-sensitive.

You can provide more than one @page directive to a component. The following RoutingExample

component demonstrates how to include multiple @page parameters:

RoutingExample.razor

@page "/routing"
@page "/routing/{text}"

<h1>Blazor WebAssembly is @Text!</h1>



30 Building Your First Blazor WebAssembly Application

@code {
[Parameter] public string? Text { get; set; }

protected override void OnInitialized()

{

Text = Text ?? "fantastic";

In the preceding code, the first @page directive allows navigation to the component without a
parameter, while the second @page directive includes a route parameter. If a value for text is
provided, it is assigned to the Text property of the component. If the Text property of the com-

ponentis null,itis setto fantastic.
The following URL will route the user to the RoutingExample component:

/routing

The following URL will also route the user to the RoutingExample component, but this time, the

Text parameter will be set by the route:

/routing/amazing

This screenshot shows the results of using the indicated route:

) @ BlazorAppl X |+

& C ® () https://localhost:7097/routing/amazing

Blazor WebAssembly is amazing!

Figure 2.4: The RoutingExample component

/ IMPORTANT NOTE
P

Route parameters are not case-sensitive.
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Optional route parameters

Optional route parameters are supported by Blazor. In the following version of the RoutingExample

component, the Text property is optional:

RoutingExample.razor

@page "/routing/{text?}"
<h1>Blazor WebAssembly is @Text!</h1>

@code {
[Parameter] public string? Text { get; set; }
protected override void OnInitialized()

{

Text = Text ?? "fantastic";

}

The difference between this version of the RoutingExample component and the original version
is that the two @page directives have been combined and the text route parameter has been
changed to a nullable type. By using an optional route parameter, we can reduce the number of

@page directives that are required by the application.

TIP

N ! / . . . . .
-@— If you need a component to navigate to itself with a different optional parame-
4 N

= ter value, you should set the value in the OnParametersSet event instead of the

OnInitialized event.

Catch-all route parameters

Catch-all route parameters are used to capture paths across multiple folder boundaries. This type
of route parameter is a string type and can only be placed at the end of the URL. Catch-all route

parameters are designated with an asterisk.
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This is a sample component that uses a catch-all route parameter:
CatchAll.razor
@page "/error/{*path}"

@page "/warning/{*path}"

<hl>Catch All</h1>
Route: @Path

@code {
[Parameter] public string? Path { get; set; }
}

For the /error/type/3 URL, the preceding code will set the value of the Path parameter to type/3,

as shown in the following image:

(1) @ BlazorApp1 X |+

& C ® )  https://localhost:7097/error/type/3

Catch All

Route: type/3

Figure 2.5: Catch-all route parameter example

Route constraints

Route constraints are used to enforce the datatype of a route parameter. To define a constraint,
add a colon followed by the constraint type to the parameter. In the following example, the route

is expecting a route parameter named Increment with the type of int:

@page "/counter/{increment:int}"
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For route constraints, the following types, and their nullable variants, are supported:

. bool
. datetime

. decimal

e double
e float
e guid
e int
e long
IMPORTANT NOTE

\/V Route constraints use the invariant culture and do not support localization. For ex-
ample, dates are only valid in the form MM-dd-yyyy or yyyy-MM-dd, and Boolean

values must be either true or false.

The following types are not currently supported as constraints:

. Regular expressions
. Enums

e Custom constraints

Route constraints support optional parameters. In the following example, the route parameter

named increment with the type of int is optional:

@page "/counter/{increment:int?}"

Routing is handled on the client. Each routable component can include one or more routes. We
can use both route parameters and catch-all route parameters to define routing. Route constraints
are used to ensure that a route parameter is of the required datatype. Razor components use Razor

syntax to seamlessly merge HTML with C# code, which is what we will see in the next section.

Razor syntax
Razor syntax is made up of HTML, Razor markup, and C#. Rendering HTML from a Razor compo-
nentis the same asrendering HTML from an HTML file. Razor syntax uses both inline expressions

and control structures to render dynamic values.
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Inline expressions

Inline expressions start with an @ symbol followed by a variable or function name. This is an

example of an inline expression:

<h1>Blazor is @Text!</hl1>

In the preceding example, Blazor will interpret the text after the @ symbol as either a property

name or a method name.

Control structures

Control structures also start with an @ symbol. The content within the curly brackets is evaluated
and rendered to the output. This is an example of an if statement from the FetchData component

in the Demo project that we will create later in this chapter:

@if (forecasts == null)

{
<p><em>Loading...</em></p>
}
Conditionals

The following types of conditionals are included in Razor syntax:

. if statements

. switch statements

This is an example of an if statement:

@if (DateTime.Now.DayOfWeek.ToString() != "Friday")
{
<p>Today is not Friday.</p>
}
else if (DateTime.Now.Day != 13)
{
<p>Today is not the 13th.</p>
}
else
{

<p>Today is Friday the 13th.</p>
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The preceding code uses an if statement to check if the current day of the week is Friday and/or

the current day of the month is the 13th. The result renders the appropriate p element.

This is an example of a switch statement:

@switch (value)
{

case 1:
<p>The value is 1!</p>
break;
case 42:
<p>Your number is 42!</p>
break;
default:
<p>Your number was not 1 or 42.</p>

break;

}
@code {

private int value = 2;

}

The preceding switch statement compares the value variable to 1 and 42. The result renders the

appropriate p element.

Loops

The following types of loops are provided in Razor syntax:

e forloops
e foreach loops
e whileloops

e dowhile loops

Each of the following examples loops through an array of the WeatherForecast items to display

the Summary property of each item in the array.
This is an example of a for loop:

@for (var i = @; i < forecasts.Count(); i++)

{

<div>@forecasts[i].Summary</div>
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}
@code {

private WeatherForecast[] forecasts;
}

This is an example of a foreach loop:

@foreach (var forecast in forecasts)

{
<div>@forecast.Summary</div>
}
@code {
private WeatherForecast[] forecasts;
}

This is an example of awhile loop:

@while (i < forecasts.Count())

{
<div>@forecasts[i].Summary</div>
i++;

}

@code {
private WeatherForecast[] forecasts;
private int i = 0;

}

This is an example of a do while loop:

@do

{
<div>@forecasts[i].Summary</div>
i++;

} while (i < forecasts.Count());

@code {
private WeatherForecast[] forecasts;
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private int i = 0;

}

All the preceding examples of loops render the same output. There are many ways to loop through

a collection using Razor syntax.

Razor syntax is easy to learn if you already know C#. It includes both inline expressions and control
structures such as conditionals and loops. By using Hot Reload, we can edit our code and view

the results immediately in the browser.

Hot Reload

Hot Reload allows developers to edit the markup and C# code of a currently running app without
requiring the app to be rebuilt or refreshed. Also, it does all of that while maintaining the app’s

state.

You can use Hot Reload with or without the debugger. To trigger Hot Reload, you can either use
the Hot Reload drop-down button on the toolbar or press Alt+F10.

This is the Hot Reload drop-down button that is accessed from the toolbar:

EBEL- = 5. - IE
|& Hot Reload |
- O Restart Application N

2

v Hot Reload on File Save
& Settings

Figure 2.6: Hot Reload drop-down button

Asyou can see from the Hot Reload drop-down button, you can set Hot Reload to automatically
be triggered whenever you save a file. There are more settings available via the Settings option
on the menu. Hot Reload is supported for most changes to a component, including stylesheets.

However, sometimes a change will require that the application be restarted.
This is a list of some of the activities that require a restart:

¢ Adding new local functions

e Adding newlambdas

e Adding new fields

e Changing a parameter’s name

e Adding an await operator
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If a restart is required, the following dialog is displayed:

Hot Reload X

Hot Reload can't automatically apply your changes. The app needs to be rebuilt to
apply updates.

(O Always rebuild when updates can't be applied

This check box will be cleared when the solution is closed.

Manage Hot Reload Settings

Rebuild and Apply Changes Continue Editing

Figure 2.7: Hot Reload warning dialog

If you check the Always rebuild when updates can’t be applied checkbox, Visual Studio will
automatically rebuild and reload the app when Hot Reload is unable to automatically apply the
changes. Also, this dialog will no longer be displayed until this setting is changed in Settings or

the solution is closed.

IMPORTANT NOTE

\/V Hot Reload will not work if native code debugging is enabled. Also, you can dis-
able it at the project level by setting hotReloadEnabled to false in the project’s

Properties/launchSettings.json file.

Hot Reload makes you more efficient since you don’t have to stop and restart your application

every time you make an update.

Creating the Demo Blazor WebAssembly project

The Blazor WebAssembly application that we are going to build in this chapter is a simple three-

page application. Each page will be used to demonstrate one or more features of Razor components.
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This is a screenshot of the completed Demo project:

About

A Home

Count by 1

== Counter Current value: 3

-
m= Fetch data

Count by 7

Current value: 21

Figure 2.8: Home page of the Demo project

The build time for this project is approximately 60 minutes.

Project overview

The Demo project that we are creating is based on one of the sample projects that are provided by
the Blazor WebAssembly App project template. After we have used the template to create the
project, we will examine the files in the sample project and update some of the files to demon-
strate how to use Razor components. To elevate the development experience, we will enable Hot
Reload. Finally, we will separate the code block of one of the components into a separate file to

demonstrate how to use the code-behind technique to separate the markup from the code.

Getting started with the project

Visual Studio comes with quite a few project templates. We are going to use the Blazor WebAs-
sembly App project template to create our first Blazor WebAssembly project. Since this project
template can be used to create many different types of Blazor projects, it is important to follow

these instructions precisely:

1. Open Microsoft Visual Studio 2022.

2. Click the Create a new project button.
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3. Inthe Search for templates (Alz+S) textbox, enter Blazor and hit the Enter key.

The following screenshot shows the Blazor WebAssembly App project template that we

will be using:

@ Blazor WebAssembly App
A project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template can be used for web apps with rich dynamic user
interfaces (Uls).

C# Linux ~ macOS Windows Blazor Cloud Web

Figure 2.9: Blazor WebAssembly App project template

4. Select the Blazor WebAssembly App project template and click the Next button.

5. Enter Demo in the Project name textbox and click the Next button.

This is a screenshot of the dialog used to configure our new project:

Configure your new project

Blazor WebASSemb|y App C# Linux macOS  Windows Blazor Cloud Web

Project name
Demo
Location

E:\Blazor

Solution name ®

|

(] Place solution and project in the same directory

Figure 2.10: The Configure your new project dialog

TIP

N\ ! 4
_/@\_ In the preceding example, we placed the Demo project into the E:\Blazor

folder. However, the location of this project is not important.
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Select .NET 7.0 as the version of the Framework to use.
Select None as the Authentication type.

Check the Configure for HTTPS checkbox.

© ® N o

Uncheck the ASP.NET Core Hosted checkbox.
10. Uncheck the Progressive Web Application checkbox.

11. Check the Do not use top-level statements checkbox.

Thisis a screenshot of the dialog used to create our new Blazor WebAssembly application:

O X

Additional information

B|aZOFWebAssemb|y App C#  Linux macOS  Windows Blazor Cloud Web

Framework ®

.NET 7.0 (Standard Term Support) -
Authentication type ®

None -
Configure for HTTPS ®
[[] ASP.NET Core Hosted ®
[[] Progressive Web Application ®

Do not use top-level statements ®

Figure 2.11: Additional information for the Blazor WebAssembly App dialog
12. Click the Create button.

You have created the Demo project.

Running the Demo project
Once the project has been created, you need to run it to get an understanding of whatit does. The

Demo project contains three pages: Home, Counter, and Fetch data:

1. From the Debug menu, select the Start Without Debugging (Ctrl+F5) option to run the

Demo project.
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IMPORTANT NOTE

\@/ If this is your first web app, Visual Studio will ask to set up a certificate for
hosting the web app. You should trust the certificate.

This is a screenshot of the Home page from the Demo project:

Demo About

L] Hello, world!

= Counter Welcome to your new app.

B= Fetch data #" How is Blazor working for you? Please take our brief survey
and tell us what youthink.

Figure 2.12: The Home page

The Home page is split into two sections. The navigation menu is on the left side of the
page and the body is on the right side of the page. The body of the Home page consists of

some static text and a link to a survey.
Click the Counter option on the navigation menu to navigate to the Counter page.

This is a screenshot of the Counter page from the Demo project:

About

o Counter

Current count: 3

+ Counter

=§ Fetch data 5

Figure 2.13: The Counter page
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The body of the Counter page includes the Current count and a Click me button. Each

time the button on the Counter page is clicked, the Current count is incremented.

IMPORTANT NOTE

\@/ Since the Demo project is a single-page application (SPA), only the section
of the page that has changed is updated.

3. Click the Fetch data option on the navigation menu to navigate to the Fetch data page.

This is a screenshot of the Fetch data page from the Demo project:

About
L] Weather forecast
This component demonstrates fetching data from the server.

+ Counter

Date Temp. (C) Temp. (F) Summary
2= Fetch data

1/6/2022 1 33 Freezing

1/7/2022 14 57 Bracing

1/8/2022 -13 9 Freezing

1/9/2022 -16 4 Balmy

1/10/2022 -2 29 Chilly

Figure 2.14: The Fetch data page

The body of the Fetch data page includes a table that shows a fabricated weather forecast
for the second week in January 2022. As you will see, the data displayed in the tableis just

static data from the wwwroot\sample-data\weather.json file.

Examining the Demo project’s structure

Now let’s return to Visual Studio to examine the files in the Demo project.
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The following figure shows the file structure of the project:

a [ Solution 'Demo’ (1 of 1 project)
4 8&] Demo
b & Connected Services
> && Dependencies
4 833 Properties
& [@ launchSettings.json

> a@® wwwroot > 4 @ wwwroot
4 8 Client 4 B css
> 8C# Program.cs b B3 bootstrap
4 8 Pages b B open-iconic
8[@ Counter.razor [4 app.css
& [@ FetchData.razor 4 [ sample-data
8@ Index.razor [@ weather.json
4 8 E Shared B favicon.png
4 & [@ MainLayout.razor & icon-192.png
& [A MainLayout.razor.css L) index.html

4 8[@ NavMenu.razor
&[4 NavMenu.razor.css
& [@ SurveyPrompt.razor
8[@ _Imports.razor
&[@ App.razor

Figure 2.15: File structure of the Demo project

The project includes quite a few files with some of them divided into their own folders. Let’s

examine them.

The Properties folder

The Properties folder contains the launchSettings. json file. This file contains various settings
that can be defined for each profile. As mentioned earlier in this chapter, the applicationurl

is defined in this file. Also, Hot Reload can be disabled by setting hotReloadEnabled to false.

TIP

\ 7/

_/@\_ The settings in the launchSettings. json file are only applied to your local devel-

opment machine.
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The wwwroot folder

The wwwroot folder is the application’s web root. Only the files in this folder are web addressable.
The wwwroot folder contains a collection of Cascading Style Sheets (CSS), a sample data file, icon
files, a font, and index. html. Later in this book, in addition to these types of files, we will use this

folder for public static resources such as images and JavaScript files.

The index.html file is the root page of the web application. Whenever a page is initially requested,
the contents of the index.html page are rendered and returned in the response. The head element
of the index.html file includes links to each of the CSS files in the css folder and specifies the base
path to use for the web app. The body element of the index.html file includes two div elements

and a reference to the blazor.webassembly. js file.

This is the code in the head element of the index.html file:

<head>
<meta charset="utf-8" />
<meta name="viewport"
content="width=device-width,
initial-scale=1.0,
maximum-scale=1.0,

user-scalable=no" />
<title>Demo</title>
<base href="/" />

<link href="css/bootstrap/bootstrap.min.css"
rel="stylesheet" />
<link href="css/app.css" rel="stylesheet" />
<link rel="icon" type="image/png" href="favicon.png" />
<link href="Demo.styles.css" rel="stylesheet" />
</head>

The base elementis used to indicate the base path for the URLs that are expressed with the @path
directive. In the Demo project, the href attribute points to the root of the application. The base

element is required in the index. html file.
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The index.html references three different stylesheets. The bootstrap.min.css file is for Bootstrap
5.1 and is in the /css/bootstrap folder. The app.css file is in the /css folder. It includes the
styles that are applied globally to the Demo project. Finally, the Demo.styles. css file is used for
bundling any of the CSS files that are defined at the component level into one file. This is done to
enable CSS isolation. The bundled CSS file is created at build time in the obj folder.

\ TIP

-/@\- A copy of Demo.styles.css for the Demo project is in ..\Demo\Demo\obj\Debug\

net7.0\scopedcss\bundle.

This is the code in the body element of the index. html file:

<body>
<div id="app">
<svg class="loading-progress">
<circle r="40%" cx="50%" cy="50%" />
<circle r="40%" cx="50%" cy="50%" />
</svg>
<div class="loading-progress-text"></div>
</div>

<div id="blazor-error-ui">
An unhandled error has occurred.

<a href= class="reload">Reload</a>
<a class="dismiss">X</a>
</div>
<script src="_framework/blazor.webassembly.js"></script>

</body>

The highlighted div elementin the preceding code loads the App component. As you can see, the
App component includes a loading progress indicator. Since the Demo project is very simple, you
may not have noticed it when you ran the application since it loads so quickly. This is an image

of the loading progress indicator:
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\

20%

Figure 2.16: Loading Progress Indicator

You can remove the loading progress indicator by updating the highlighted div to the following:

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

Also, you can customize the look and feel of the loading progress indicator by updating the rele-

vant styles in the \css\app. css file.

The blazor-error-ui div element is for displaying unhandled exceptions. The styling for this
div element is also in the \css\app.css file. The blazor.webassembly. js file is the script that
downloads the .NET runtime, your application’s assemblies, and your application’s dependencies.

It also initializes the runtime to run the web app.

The App component

The App component is defined in the App. razor file:

App.razor

<Router AppAssembly="@typeof(App).Assembly">
<Found Context="routeData">
<RouteView RouteData="@routeData"
DefaultLayout="@typeof(MainLayout)" />
<FocusOnNavigate RouteData="@routeData" Selector="h1" />
</Found>
<NotFound>
<PageTitle>Not found</PageTitle>
<LayoutView Layout="@typeof(MainLayout)">
<p role="alert">

Sorry, there's nothing at this address.
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</p>
</LayoutView>
</NotFound>
</Router>

The App component is the root component of a Blazor WebAssembly application. It uses the Router
component to set up the routing for the web app. In the preceding code, if the route is found, the
RouteView component receives RouteData and renders the specified component using the indi-
cated DefaultLayout. If the route is not found, the NotFound template is used and LayoutView

is rendered using the indicated Layout.

As you can seg, in the Demo project, both the Found template and the NotFound template use the
same layout. They are both using the MainLayout component. However, they do not need to use

the same layout component. We will examine the MainLayout component later in this chapter.
The Found template includes a FocusOnNavigate component. It takes two properties:

e  RouteData - the route data from the Router component

e Selector — the CSS selector for the element that should have the focus when the navi-

gation completes

In the preceding code, when the Router navigates to a new page, the focus will be on the first h1

element on that page.

The Shared folder

The Shared folder in the Demo project includes the shared Razor components, including the
MainLayout component. Each of these components may be used one or more times by other Ra-
zor components. None of the components in the Shared folder include an @page directive since

they are not routable.

The Pages folder

The Pages folder includes the routable Razor components used by the project. The routable com-
ponents are Counter, FetchData, and Index. Each of these components includes an @page directive

thatis used to route the user to the page.
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The Client folder

The Client folder contains the Program.cs file. The Program.cs file is the entry point for the

application. It contains the method called Main:

public static async Task Main(string[] args)

{
var builder = WebAssemblyHostBuilder.CreateDefault(args);
builder.RootComponents.Add<App>("#app");
builder.RootComponents.Add<HeadOutlet>("head::after");
builder.Services.AddScoped(sp =>
new HttpClient {
BaseAddress =
new Uri(builder.HostEnvironment.BaseAddress)
3
await builder.Build().RunAsync();
}

In the preceding method, the WebAssemblyHost is built and run. As part of that process, the App
component is defined as the RootComponent and is placed into the app object of the wwwroot/
index.html file. Also, the HttpClient base addressis configured when the HttpClient is registered
in the dependency injection service. Registered services can be injected into components using
the @inject directive. For more information on dependency injection, see Chapter 7, Building a

Shopping Cart Using AppState.

TIP

\ 7/

-/@\- The HttpClient allows the application to send HTTP requests and receive HTTP

responses.

The _Imports.razor file

The _Imports.razor file includes common Razor directives that are shared by multiple Razor
components. By including them in this file, they do not need to be included in the individual
components. A project can include multiple _Imports.razor files. Each one is applied to its

current folder and subfolders.
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Any @using directives in the _Imports.razor file are only applied to Razor (RAZOR) files. They are
not applied to C# (CS) files. This distinction is important when using the code-behind technique

that we will examine later in this chapter.

The Demo project includes many types of files divided into various folders. Next, we will examine

the contents of the Shared folder.

Examining the shared Razor components

The shared Razor components are in the Shared folder. There are three shared Razor components

in the Demo project:

e TheMainLayout component
e  TheNavMenu component

. The SurveyPrompt component

The MainLayout component

The MainLayout component is used to define the page layout for the Demo project:

Shared/MainLayout.razor

@inherits LayoutComponentBase

<div class="page">
<div class="sidebar">
<NavMenu />
</div>

<main>
<div class="top-row px-4">
<a href="https://docs.microsoft.com/aspnet/"
target="_blank">About</a>
</div>

<article class="content px-4">
@Body
</article>
</main>

</div>
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The highlighted code indicates that the MainLayout component inherits from the
LayoutComponentBase class. The LayoutComponentBase class represents a layout and has only

one property, which is the Body property. The Body property gets the content to be rendered
inside the layout.

The following diagram illustrates the layout of a page as defined by the MainLayout component
of the Demo project:

App component

MainLayout component

sidebar main
top-row
NavMenu
LayoutComponentBase.Body
component
Figure 2.17: Page layout of the Demo project
TIP

TheBlazor WebAssembly App projecttemplate usesBootstrap 5.1to styleits pag-

1, es. If you are unfamiliar with Bootstrap 5.1, you canrefer to https://getbootstrap.
AN com/docs/5.1/getting-started/introduction/ tofamiliarize yourself with its
syntax. Regrettably, the project template provided by Microsoft does not use the most

current version of Bootstrap. To learn more about the current version of Bootstrap,

refer to https://getbootstrap.com.


https://getbootstrap.com/docs/5.1/getting-started/introduction/
https://getbootstrap.com/docs/5.1/getting-started/introduction/
https://getbootstrap.com
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The MainLayout component includes its own dedicated CSS styles that are defined in the
MainLayout.razor.css file. This is an example of CSS isolation. By using CSS isolation, we can
reduce the number of global styles and avoid style conflicts in nested content. As we mentioned
earlier, all the component-level styles will be bundled together into one CSS file during the build

process.

The NavMenu component

The NavMenu component defines the navigation menu for the Demo project. It uses multiple NavLink
components to define the various menu options. This is the section of the NavMenu component

that references the NavLink components used for the project’s navigation:

<div class="@NavMenuCssClass nav-scrollable" @onclick="ToggleNavMenu">
<nav class="flex-column">
<div class="nav-item px-3">
<NavLink class="nav-1link"
href="" Match="NavLinkMatch.Al1l">
<span class="o0i oi-home"
aria-hidden="true">
</span> Home
</NavLink>
</div>
<div class="nav-item px-3">
<NavLink class="nav-1link" href="counter">
<span class="o0i oi-plus"”
aria-hidden="true">
</span> Counter
</NavLink>
</div>
<div class="nav-item px-3">
<NavLink class="nav-1link" href="fetchdata">
<span class="o0i oi-list-rich"
aria-hidden="true">
</span> Fetch data
</NavLink>
</div>
</nav>

</div>
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The NavLink component is defined in the Microsoft.AspNetCore.Components.Routing name-
space. It behaves like an a element, except it has added functionality that highlights the current
URL. Thisis the HTML thatis rendered by NavLink for the Counter component when the Counter

component is selected:

<a href="counter" class="nav-link active">
<span class="0i oi-plus" aria-hidden="true"></span>
Counter

</a>

The style used for the nav-1ink class is from Bootstrap.
The NavMenu component includes its own dedicated CSS styles that are defined in the NavMenu.

razor.css file. This is another example of CSS isolation.

The SurveyPrompt component

The SurveyPrompt component creates a link to a brief survey on Blazor.

In the Demo project, the Shared folder contains the non-routable components. Next, we will ex-

amine the routable components in the Pages folder.

Examining the routable Razor components

The routable Razor components are in the Pages folder. A routable Razor component includes
one or more @page directives at the top of the file. There are three routable Razor components in

the Demo project:

e The Index component
e  The Counter component

e TheFetchData component

The Index component

The Home page of the Demo project uses the Index component thatis defined in the Pages/Index.

razor file:
Pages/Index.razor

@page "/"

<PageTitle>Index</PageTitle>
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<h1>Hello, world!</h1>
Welcome to your new app.

<SurveyPrompt Title="How is Blazor working for you?" />

The preceding code includes an @page directive that references the root of the web app and some

markup. The markup includes both a PageTitle component and a SurveyPrompt component.

The PageTitle component is a built-in Razor component that renders an HTML title element.
The title element is used to define the page’s title in the browser and is the text displayed on

the tab in the browser. It also is used when the page is added to favorites.

IMPORTANT NOTE

\E/ If your component includes more than one PageTitle component, only the last one
to be rendered will be used. The other ones will be ignored.

The SurveyPrompt component is a custom component that is defined in the Shared folder.

The Counter component

The Counter componentis more complex than the Index component. Like the Index component,

it contains an @page directive that is used for routing and some markup. However, it also contains
a C# code block:

Pages/Counter.razor

@page "/counter"

<PageTitle>Counter</PageTitle>

<h1>Counter</h1>

<p role="status">Current count: @currentCount</p>

<button class="btn btn-primary" @onclick="IncrementCount">Click me</
button>

@code {
private int currentCount = 0;
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private void IncrementCount()

{

currentCount++;

In the preceding code block, a private currentCount variable is used to hold the number of times
that the button has been clicked. Each time the Counter button is clicked, the Counter component’s

registered @onclick handler is called. In this case, it is the IncrementCount method.

The IncrementCount method increments the value of the currentCount variable, and the Counter
componentregenerates its render tree. Blazor compares the new render tree against the previous
one and applies any modifications to the browser’s DOM. This results in the displayed count

being updated.

The FetchData component

The FetchData component is by far the most complex component in the Demo project.

These are the directives in the Pages/FetchData.razor file:

@page "/fetchdata"
@inject HttpClient Http

The @page directive is used for routing and the @inject directive is used for dependency injection.
In this component, the HttpClient that is defined in the Program. cs file is being injected into
the view. For more information on dependency injection, refer to Chapter 7, Building a Shopping

Cart Using Application State.

The following markup demonstrates the use of a very important pattern that you will often
use when developing a Blazor WebAssembly application. Because the application runs on the
browser, all data access must be asynchronous. That means that when the page first loads, the
data will be null. For that reason, you always need to test for the null case before attempting

to process the data.

This is the markup in the Pages/FetchData. razor file:

<PageTitle> Weather forecast</PageTitle>
<hl>Weather forecast</hil>

<p>This component demonstrates fetching data from the server.</p>
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@if (forecasts == null)

{
<p><em>Loading...</em></p>
}
else
{
<table class="table">
<thead>
<tr>
<th>Date</th>
<th>Temp. (C)</th>
<th>Temp. (F)</th>
<th>Summary</th>
</tr>
</thead>
<tbody>
@foreach (var forecast in forecasts)
{
<tr>
<td>@forecast.Date.ToShortDateString()</td>
<td>@forecast.TemperatureC</td>
<td>@forecast.TemperatureF</td>
<td>@forecast.Summary</td>
</tr>
}
</tbody>
</table>
}

The preceding markup includes an if statement and a foreach loop. While the value of forecasts
is null, a Loading message is displayed. Once the value of forecasts is no longer null, all the

items in the array are presented in a table.

IMPORTANT NOTE

\/K/ The value of forecasts will be null the first time that the page is rendered. If you
do not handle the case when the value of forecasts is null, the framework will

throw an exception.
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Aspreviouslymentioned, Blazor components have awell-definedlife cycle. TheOnInitializedAsync
method is invoked when the component is rendered. After the OnInitializedAsync method
completes, the component is rerendered.

This is the code block in the Pages/FetchData. razor file:

@code {
private WeatherForecast[]? forecasts;

protected override async Task OnInitializedAsync()

{
forecasts = await
Http.GetFromJsonAsync<WeatherForecast[]>
("sample-data/weather.json");
}
public class WeatherForecast
{
public DateOnly Date { get; set; }
public int TemperatureC { get; set; }
public string? Summary { get; set; }
public int TemperatureF =>
32 + (int)(TemperatureC / ©.5556);
}

First, the preceding code block declares a parameter to contain a nullable array of the type
WeatherForecast. Next, it uses the OnInitializedAsync asynchronous method to populate
the array. To populate the array, the GetFromJsonAsync method of the HttpClient service is
used. For more information on HttpClient, refer to Chapter 11, Building a Task Manager Using the
ASP.NET Web API.

Using a component

Razor components are used by including them in the markup of another component. We will add

a Counter component to the Home page. We do this as follows:

1. Return to Visual Studio.
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2. Open the Pages/Index.razor file.
3. Delete all the markup after the PageTitle component.
Be sure you do not remove the @page directive at the top of the file.
4. Add the following markup below the PageTitle component:
<Counter />
5.  From the Build menu, select the Build Solution option.
6. Return to the browser and navigate to the Home page. If the Demo project is not running,
from the Debug menu, select the Start Without Debugging (Ctrl+F5) option to run it.
7. Press Ctrl+R to refresh the browser.
TIP
\ ! 7/
/@\ Whenever you update your C# code, you need to refresh the browser for the
browser to load the updated DLL unless you use Hot Reload.
8. Click the Click me button 3 times to test the Counter component.
9. The Current value is now 3.

We have nested a Razor component within another Razor component. Next, we will update

a component using Hot Reload.

Modifying a component

By using Hot Reload, we can automatically update the app without having to rebuild it or refresh

the browser. We will update the Counter component and rebuild the app usingHot Reload. We

do this as follows:

1.

Return to Visual Studio, without closing the browser.

If you can, configure your screen to display both the browser and Visual Studio at the

same time.

Open the Pages/Counter. razor file.

Change the text in the h1 element to the following:

<h1>Count by 1</hi1>
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4. Click the Hot Reload drop-down button on the toolbar or press Alt+F10.
5. Verify that the text on the browser has changed.

6. Click the Click me button 3 times.
7

The Current value is now 6.

IMPORTANT NOTE

\E/ The value of the current count did not change when Hot Reload was used
to update the code.

8. Use the Hot Reload drop-down button on the toolbar to select Hot Reload on File Save.
9. Update the markup below the PageTitle component to the following:
<div class="alert alert-info">
<h1>Count by 1</hi1>
<p role="status">Current value: @currentCount</p>
<button class="btn btn-primary"
@onclick="IncrementCount">
Click me
</button>
</div>

10. The preceding code will add some formatting to the Counter component and change the

label from Current count to Current value.

11. Add the following code to the top of the code block:

private int increment = 1;

12. Click Ctrl+S.

13. The Hot Reload warning dialog is displayed.

14. Check the Always rebuild when updates can’t be applied checkbox.
15. Click the Rebuild and Apply Changes button.

16. Update the IncrementCount method to the following:

private void IncrementCount()

{

currentCount += increment;
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17. Click Ctrl+S.
The app rebuilds and refreshes the browser without displaying the Hot Reload warning dialog.

By using Hot Reload, we were able to make changes to our code and see those changes imme-
diately reflected in the browser. In this example, we were not in debug mode, but it is important
to remember that Hot Reload also works in debug mode. Next, we need to set the value of the

increment.

Adding a parameter to a component

Most components require parameters. To add a parameter to a component, use the Parameter
attribute. We will add a parameter to specify the increment used by the IncrementCount method.
We do this as follows:

1. Return to Visual Studio.

2. Open the Pages/Counter.razor file.

3. Add the following code to the top of the code block to define the new parameter:
[Parameter]

[SupplyParameterFromQuery]

public int? Increment { get; set; }

4. Add the following OnParametersSet method to set the value of increment to the value

of the Increment parameter:

protected override void OnParametersSet()

{

if (Increment.HasValue)

increment = Increment.Value;

Adding the OnParametersSet method will require a restart, as indicated by the following

image:

protected override void OnParametersSet()

{ ENCO0023: Adding an abstract method or overriding an inherited method requires restarting the application.

1. VLI Ciniciic s niuo vuaue

increment = Increment.Value;

Figure 2.18: Page layout of the Demo project
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5. Select Restart Application from the Hot Reload drop-down button.

6. Change the textin the hl element to the following:

<h1>Count by @increment</hl>

7. Update the address bar to the following

/counter?increment=5

8. Click the Click me button 3 times.

9. The Currentvalueis now 15.

We have added a parameter that can obtain its value from the query string. It can also obtain its
value from an attribute. Next, we will add a Counter component to the Index component that

increments its value by 7 each time it is clicked.

Using a parameter with an attribute

We will add another instance of the Counter component to the Home page that uses the new

parameter. We do this as follows:
1. Openthe Pages/Index.razor file.
2. Add the following markup to the bottom of the Index.razor file:
<hr>

<Counter Increment="7"/>

As you add the markup, IntelliSense is provided for the new Increment parameter:

<Counter Inc/>
2 int?Demo.Pages.Counter.Increment

Figure 2.19: IntelliSense

3. Press Ctrl+S.
4. Return to the browser.
5. Navigate to the Home page.
The Home page now contains two instances of the Counter component. If you click the

first Click me button, the first counter will be incremented by 1; if you click the second

Click me button, the second counter will be incremented by 7.
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6. Click each of the Click me buttons to verify they both work as intended.

Adding a route parameter
Components can have multiple @page directives. We will add an @page directive to the Counter
component that uses a parameter. We do this as follows:

1. Return to Visual Studio.

2. Open the Pages/Counter.razor file.

3. Remove the SupplyParameterFromQuery attribute from the Increment parameter.

4

Add the following @page directive to the top of the file:

@page "/counter/{increment:int}"

The Counter component now includes two @page directives.
Press Ctrl+S.

Navigate to the Counter page.

® N o o

Update the URL to the following:

/counter/4

IMPORTANT NOTE

\E/‘ Since the page is automatically reloaded when you change the URL, you do

not need to refresh the browser to reload the page.

9. Click the Click me button.
The counter should now increment by 4.
10. Update the URL to an invalid route:

/counter/a

Since this is not a valid route, you will be directed to the NotFound content defined in the

App component:



Chapter 2 63

About
Sorry, there’s nothing at this address.
Counter
Fetch data
Figure 2.20: Page not found
TIP
-:@:- If you need to navigate to a URL in code, you should use NavigationManager.

NavigationManager provides a NavigateTo method that is used to navigate the
user to the specified URI without forcing a page load.

Using partial classes to separate markup from code
Many developers prefer to separate their markup from their C# fields, properties, and methods.
Since Razor components are regular C# classes, they support partial classes. The partial keyword
is used to create a partial class. We will use a partial class to move the code block from the RAZOR
file to a Cs file. We do this as follows:

1. Return to Visual Studio.

2. Right-click the Pages folder and select Add, Class from the menu.
3. Name the new class Counter.razor.cs.
4

Update the Counter class to be a partial class by using the partial keyword:

public partial class Counter{}

Open the Pages/Counter. razor file.

6. Copy all the code in the code block to the partial Counter class in the Counter.razor.
cs file.

7. Delete the code block from the Counter.razor file.

8. Press Ctrl+S.
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9. Navigate to the Counter page.
10. Click the Click me button to verify that it still works.

11. Close the browser.

Using partial classes gives you the flexibility to move the code in the code block to a sep-

arate file, allowing you to use the code-behind technique.

TIP

\ 7/

_/@\_ A quick way to create the code-behind page is to right-click on the code block and

use the Quick Actions and Refactorings option to extract the block to code behind.

We have created a Demo project by using the Blazor WebAssembly App project template provided
by Microsoft. We added a parameter to the Counter component and moved the code in the code

block of the Counter component to a separate file.

Summary
You should now be able to create a Blazor WebAssembly application.
In this chapter, we introduced Razor components. We learned about their parameters, naming

conventions, life cycle, and structure. We also learned about routing and Razor syntax. Finally,

we learned how to use Hot Reload.

After that, we used the Blazor WebAssembly App project template provided by Microsoft to create
the Demo project. We examined each of the files in the Demo project. We added a parameter to the

Counter component and examined how routing works. Finally, we practiced using Hot Reload.

Questions

The following questions are provided for your consideration:

1. Can Razor components include JavaScript?
What types of loops are supported by Razor syntax?
Can the parameter of a component be defined using a POCO?

Will Hot Reload render changes to CSS files?

oA W

How can a child component trigger an infinite loop?
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Further reading

The following resources provide more information concerning the topics in this chapter:

e  For more information on Bootstrap, refer to https://getbootstrap. com.

e  For more information on Razor syntax, refer to https://learn.microsoft.com/en-us/
aspnet/core/mvc/views/razor.

e  For more information on Hot Reload, refer to https://learn.microsoft.com/en-us/

visualstudio/debugger/hot-reload.


https://getbootstrap.com
https://learn.microsoft.com/en-us/aspnet/core/mvc/views/razor
https://learn.microsoft.com/en-us/aspnet/core/mvc/views/razor
https://learn.microsoft.com/en-us/visualstudio/debugger/hot-reload
https://learn.microsoft.com/en-us/visualstudio/debugger/hot-reload




Debugging and Deploying a
Blazor WebAssembly App

Debugging is not always fun, but it is an important aspect of software development. When de-
bugging a Blazor WebAssembly app, Microsoft Visual Studio provides most of the functionality
we need. However, since apps built with Blazor WebAssembly run on the client, we also need
to learn how to use the browser’s developer tools (DevTools) to debug the app. After we finish

debugging a Blazor WebAssembly app, we can use Microsoft Visual Studio to deploy it.

In this chapter, we will create a simple game that we will use to practice both debugging and de-
ploying a Blazor WebAssembly app. We will debug the app using both Visual Studio and DevTools.
We will learn how to log errors using the ILogger interface and we will examine different ways to
handle exceptions. After we have completed the debugging, we will apply ahead-of-time (AOT)
compilation to the app before deploying it to Microsoft Azure.

Shift+Alt+D
debugging in the browser.

Knowledge is power!

In this chapter, we will cover the following topics:

e Debugging a Blazor WebAssembly app
e Understanding logging
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e Handling exceptions
e Using ahead-of-time (AOT) compilation
e Deploying a Blazor WebAssembly app to Microsoft Azure

e  Creating the “guess the number” project

Technical requirements

To complete this project, you need to have Microsoft Visual Studio 2022 installed on your PC. For
instructions on how to install the free community edition of Microsoft Visual Studio 2022, refer to
Chapter 1, Introduction to Blazor WebAssembly. Since we will be deploying this project to Microsoft
Azure, you will need an account on Microsoft Azure. If you do not have an account on Microsoft

Azure, refer to Chapter 1, Introduction to Blazor WebAssembly, to create a free account.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chapteres.

The Code in Action video is available here: https://packt.link/Ch3.

Debugging a Blazor WebAssembly.app

Debugging is an important and useful skill. You can debug a Blazor WebAssembly app by using
the debugging tools within Visual Studio or by using DevTools. To debug on the browser, you

must use one of the following browsers:

e  Microsoft Edge (version 80 or later)

e Google Chrome (version 70 or later)
All the usual debugging scenarios are supported by both Visual Studio and DevTools:

e  Setting and removing breakpoints.

e  Pressing FIO to single-step through the code.

e  Pressing F1I to step into the next function.

e  Pressing F5 in Visual Studio and F8 in the browser to resume code execution.
e Viewing the value of local variables in the Locals display.

e Viewingthe Call Stack.

e  Setting Watch values.


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter03
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter03
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter03
https://packt.link/Ch3
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The following scenarios are not currently supported. But, since Microsoft is continuing to make

large improvements to the debugging process, they will be supported in the future:

e  Breaking on unhandled exceptions.

e  Hitting the breakpoints during startup.

First, we will look at debugging in Visual Studio.

Debugging in Visual Studio

If you have any experience with using Visual Studio, you probably have used the debugging tools.
To start debugging, select Debug, Start Debugging from the Visual Studio menu, or press F5.

Once you have started debugging, you can use any of the scenarios listed above to debug the
code. For example, to set a breakpoint on a line of code, simply click in the margin to the left of

the line code.

The following screenshot shows a breakpoint that has been set on line 36:

Game.razor.cs & X

&J1GuessTheNumber - “%GuessTheNumber.Shared.Game
33
1 reference
34 [:’7 private void GuessAnswer()
35 A
® QGBIQQKAQI_QI var curGuess = new Row()
37 {
38 Guess = guess,
39 Matches = new string[digitCount]

Figure 3.1: Breakpoint in Visual Studio

Debugging in Visual Studio is as easy as pressing F5. Debugging in the browser requires a bit

more effort.

Debugging in the browser

Debugging a Blazor WebAssembly app on the browser takes a few steps. The following image

shows the steps required to start debugging an app in the browser:
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Press 9 e AR Close the e

Ctrl+F5 to e . ERlEE iR . Previous iz

in the
start app Browser Browser

Shift+Alt+D Shift+Alt+D

Figure 3.2: Enabling debugging in the browser
These are the steps to enable debugging in the browser:

1.  Press Ctrl+F5 to start the application without debugging.

2. Press Shift+Alt+D to start debugging.

TIP

\ 7/

_/@\_ To successfully start debugging, make sure that your application has focus

before pressing Shift+Alt+D.

Since your browser is not yet running with remote debugging enabled, after you press

Shift+Alt+D, you will receive the following warning:

Unable to find debuggable browser tab
Could not get a list of browser tabs from http://localhost:9222/json. Ensure your browser is running with debugging enabled.
Resolution

If you are using Google Chrome for your development, follow these instructions:

Press Win+R and enter the following:

chrome --remote-debugging-port=9222 --user-data-dir="C:\Users\toi\AppData\Local\Temp\blazor-chrome-debug" https://localhost:7092/

If you are using Microsoft Edge (80+) for your develop follow these instr

Press Win+R and enter the following:
msedge --remote-debugging-port=9222 --user-data-dir="C:\Users\toi\AppData\Local\Temp\blazor-edge-debug" --no-first-run https://localhost:7092/

This should launch a new browser window with debugging enabled..

Figure 3.3: Unable to find debuggable browser tab warning
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The Unable to find debuggable browser tab warning gives instructions on how to pro-
ceed for both Google Chrome and Microsoft Edge. Since we are using Microsoft Edge
for these screenshots, we have highlighted the instructions for Microsoft Edge in the

preceding image.

3. To enable debugging in the browser, we need to copy the provided text from the Unable
to find debuggable browser tab warning to the Windows run command dialog box. Press

Win+R to open the run command dialog box, paste the text, and press Enter.

This process will launch another browser window that has debugging enabled. If you are

asked to sync your devices, you can select No.
4. Close the previous browser window.

This step is not required. We have included it because it can be confusing to have multiple

browsers open.
5. Press Shift+Alt+D.
We have enabled debugging on the browser.

There are now two tabs open in the browser. The first tab is running the app and the

second tab is running DevTools:

(im) ‘ B https://localhost:7092 X B DevTools - localhost:7092/ X =i = 0 X

C @ localhost:9222/devtools/inspector.html?ws=127.0.0.1:59038/devtools/pag... A  Tg o= a

= = C' nttpsy/localhost7092/ G G2 Welcome Elements ~ Console  Sources  Network D o1 ®1 3 -
B @ tpv B Fiter Default levels ¥ @ 1 11 hidden £33
Debugging hotkey: Shift+Alt+D (when application has focus) blazor.webassembly.js:1
. determined url of main script to be https://localho dotnet.7.0.6-preview.S5.6.dregtbnjhk.js:3
The tab IS st:7092/ framework/dotnet.7.0.0-preview.7.22375.6.dregtbnjhk. js
. . @ Failed to load resource: the server responded with a status of :7092/favicon.ico:1 Q
Inactive 22 Q
» REILY Loaded 9.46 MB resources blazor.webassembly.js:1

This application was built with linking (tree shaking) disabled. Published applications will
be significantly smaller.

info: GuessTheNumber.Shared.Game[@] blazor.webassembly.js:1
The answer is 4872

Figure 3.4: Browser with debugging enabled

The preceding image shows the DevTools tab. The area on the left is inactive. Itis used to
display the screen contents from the other tab. The Console tab in DevTools is selected.

However, the Sources tab is the one that we will use for debugging.



72 Debugging and Deploying a Blazor WebAssembly App

Once we have started debugging, we can use any of the scenarios listed above to debug

the code. For example, to set a breakpoint on a line of code, we simply click in the margin

to the left of the line code.

The following screenshot shows a breakpoint that has been set on line 36:

Console  Sources  Network Performance ~ Memory  Application Security Lighthouse CssOveviewd o1 3 -
@ Gamerazorcs X [£ - T S U M
4o Trm—
29 answer = calculateAnswer.Tostring(); - o —
30
31 logger. LogInformation($" The answer is {answer}"); O Wk
32
33 —
34 private void GuessAnswer() ¥ Breakpoints
35
var curGuess = new Row() curGuess = GuessTheNumber.Shared.Game.Row Game razor.cs:36
37 { var curGuess = new Row()

Guess = guess,
woranes e strtnglagttcount] Scope, =i

X b5
413
a2 for (int i = @; i < digitCount; i++)
43 {
Break O.n{ (answer[i] == guess[i])
—— p,\,_,- curGuess.Matches[1] = "match-pos"; curGuess = GuessTheNumber.Shared.Game.Ro
48 else
{
se if (answer.Contains(guess[i]))
52 curGuess.Matches[i] = "match-val"; curGuess = GuessTheNumber.Shared.Gam
53 }
54 }

Y
56 guesses.Add(curGuess); curGuess = GuessTheNumber.Shared.Game. Row
57 logger. LogInformation(Jsonserializer.Serialize(guesses));

v Scope

% Local
v curGuess: GuessTheNumber.Shared.Game.Row
Guess: "1234"
v Matches: string[4]
: "match-val"

v this: GuessTheNumber.Shared.Game
answer: "7711"
digitCount: 4
guess: "1234"
b guesses: System.Collections.Generic.List<GuessTheN
» logger: Microsoft.Extensions.lLogging.Logger<GuessT
winner: false
_hasCalledOnAfterRender: true

59 if (guess == answer) winner = true;

61 guess = "'
64 public class

{
66 public string Guess ( get; set; }
67 public string[] Matches { get; set; }

{} Line59, Column13 Coverage: n/a

_ : false
_hasPendingQueuedRender: false
_initialized: true

» _renderHandle: Microsoft.AspNetCore.Components.Ren
Digits: System.Nullablecint>

»_renderFragment: void <.ctor>b_6_8 (Microsoft.Asp

» Call Stack

» XHR/fetch Breakpoints
» DOM Breakpoints

» Global Listeners

» Event Listener Breakpoints

Figure 3.5: Source tab of DevTools

Itis possible to debug a Blazor WebAssembly app using Visual Studio or directly in the browser.

Enabling debugging in the browser takes a little more effort, but offers the same robust features

as found in Visual Studio.

By efficiently using logging, debugging can be more efficient. Next, we will learn how to use

logging in a Blazor WebAssembly app.

Understanding logging

Logging is an essential tool for troubleshooting any application. It helps to identify and solve

problems. Logging is enabled by default in the Blazor WebAssembly project templates provided

by Microsoft. However, the only logging provider that is enabled is the Console provider.
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IMPORTANT NOTE

\E/ The Console provider does not store the logs, it only displays them. If you need to

retain your logs, you will need to use a different provider.

The following code sample does the following:

e Injects an ILogger<Counter> objectinto the page. It uses the fully qualified name of the
class type as the log category. The log category is included with each log message thatis
created by that instance of ILogger.

e  Calls LogInformation to log the indicated string at the Information log level.
The following code writes to the log each time the button is clicked:

Counter.razor

@page "/counter"

@inject ILogger<Counter> logger;

<PageTitle>Counter</PageTitle>

<h1>Counter</h1>

<p role="status">Current count: @currentCount</p>

<button class="btn btn-primary" @onclick="IncrementCount">
Click me

</button>

@code {

private int currentCount = 0;

private void IncrementCount()

{
logger.LogInformation("Button Clicked!");

currentCount++;
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The following screenshot of the Console tab within DevTools shows the results of clicking the

Click me button:
M g2 Elements  Console  Sources  Network Performance Memory Application » + ® 26 2@3 éo e
B @ topv B Filter Defaultlevels ¥ | @ 26 €:°:3

blazor.webassembly.js:1

info: Demo3.Pages.Counter[0]

1 message
Button Clicked!

1 user message N
No errors
No warnings

1 info

= R < NN

No verbose
Figure 3.6: Logging example

Understanding log levels
Whenever we log an item to the logger, we must provide the log level. The log level indicates the

severity of the message.

The following table lists the log level values from the lowest to the highest level of severity:

Log Level Method Description

Trace LogTrace These messages are extremely detailed and may contain
sensitive data. They are disabled by default and should
never be enabled in production.

Debug LogDebug These messages are used only during debugging and
development.

Information LogInformation These messages track the general flow of the application.

Warning LogWarning These messages are for unexpected or abnormal events.

Error LogError These messages are for errors in the current operation,
such as a failed save.

Critical LogCritical These messages are for critical errors that cause the
entire application to fail.

Table 3.1: Log levels
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TIP
N You should use ILogger rather than System.Console.WritelLine or System.
~ v N Diagnostics.Debug.WritelLine since those methods only allow you to send text

to the console and they do not include the name of the class that originated the

message. Also, they must be either removed or hidden before the app is deployed.

When using logging, try to log using the appropriate log level and try to make your messages as

shortas possible without rendering them meaningless. Use a consistent format for your messages

so that they can be easily filtered. Finally, avoid logging redundant or irrelevant information

because logging is not free; it consumes some resources.

You can adjust the minimum log level as necessary.

The following Logging component demonstrates how to use each of the various log levels:

Logging.razor

@page "/logging"
@inject ILogger<lLogging> logger;

<PageTitle>Logging</PageTitle>

<hl>Logging</h1>

<button class='

'btn btn-primary" @onclick="DemolLogging">

private void DemolLogging()

Click me
</button>
@code {

{

logger.
logger.
logger.
logger.
logger.

logger.

LogTrace("Logger: Trace");
LogDebug("Logger: Debug");
LogInformation("Logger: Information");
LogWarning("Logger: Warning");
LogError("Logger: Error");

LogCritical("Logger: Critical");
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logger.Log(LogLevel.None, "Logger: None");

The following screenshot shows how each of the different log levels is rendered in DevTools.
m D'j Elements  Console  Sources  Network Performance Memory » + Q2 1 @26 €S3 80
© @ topv B Filter Defaultlevels ¥ @ 26 3

a

blazor.webassembly.js:1

trce: Demo3.Pages.Logging[@]

P = 10 messages
Logger: Trace
> 10
@ T IR dbug: Demo3.Pages.Logging[0] blazor.webassembly.js:1
> e 2 errors Logger: Debug
» 1 warning info: Demo3.Pages.Logging[@] blazor.webassembly.js:1
Logger: Information
[ 3 i s /v
0@ 1info ® warn: Demo3.Pages.Logging[0] blazor.webassembly.js:1 @
(4 '}O% 6 verbose Logger: Warning
© »fail: Demo3.Pages.Logging[@] blazor.webassembly.js:1 &

Logger: Error

® »crit: Demo3.Pages.Logging[0] blazor.webassembly.js:1 &
Logger: Critical

Figure 3.7: Log levels

Setting the minimum log level
By default, the project is configured to display all the logged items with a minimum log level of

Information. You can adjust this setting by completing the following steps:

1. From the Tools menu, select NuGet Package Manager, Package Manager Console to
open the Package Manager Console.

2. Enter the following text into the Package Manager Console and press the Enter key:

Install-Package Microsoft.Extensions.Logging.Configuration

The preceding code will add the Microsoft.Extenstions.Logging.Configuration NuGet
package to the project.

Right-click the wwwroot folder and select the Add, New Item option from the menu.
Press Ctrl+E to enter the Search textbox.

Enter app settings filein the Search textbox.

S

Enter appsettings.jsonin the Name textbox and click the Add button.
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7. Replace the default JSON with the following JSON:

{
"Logging": {
"LogLevel”: {
"Default": "Information",
"Microsoft.AspNetCore": "Debug"
}
}
}

8. Add the following line to the Main method of the Client/Program. cs file:

builder.Logging.AddConfiguration(
builder.Configuration.GetSection("Logging"));

The proceeding code will configure the browser to only log items that have a log level of at least

Debug.

Logging is an essential tool for understanding the flow of a Blazor WebAssembly app. There are
different log levels depending on the type of message. The minimum log level displayed can be

adjusted with an appsetting.json file.

Now let’s look at some different ways to handle exceptions.

Handling exceptions

As part of the template, when an unhandled exception occurs in a Blazor WebAssembly app, a

yellow bar is displayed at the bottom of the screen:

About

Throw Exception

Counter

Fetch data

X

An unhandled error has occurred. Reload

Figure 3.8: Sample unhandled exception
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You can modify the text and style of the error message that is displayed by modifying the index.
html file. The UI for the yellow bar is defined in the wwwroot/index.html file:

<div id="blazor-error-ui">
An unhandled error has occurred.

nwn

<a href= class="reload">Reload</a>

<a class="dismiss">X</a>

</div>
. TIP
-/@\_ You can modify the style of the error message thatis displayed in the wwwroot/css/
app.css file.

In the preceding screenshot, clicking the Throw Exception button throws an unhandled exception.
This is the code for the ThrowException component that we used to create the Throw Exception

button in the preceding screenshot:

<button class="btn btn-primary" @onclick="NewException">
Throw Exception
</button>

@code {

private void NewException()

{

throw new Exception("This is a sample error!");

}

To view the exception, we need to open DevTools by pressing FI2 and selecting the Console tab.
By default, unhandled exceptions are logged to the Console. The following screenshot shows

the Console tab:
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(&N] [j:| Elements Console Sources  Network Performance Memory » + o1 ®5 583 éo
‘® Q@ tpv B Filter Default levels » | ©5 Thidden €83
I » ‘= 2messages © pcrit: blazor.webassembly.js:1 @
| Microsoft.AspNetCore.Components.WebAssembly.Rendering.WebAsse

> @ 2 user messages mblyRenderer[100]

Unhandlgd exce?ti?n rendering component: This is a sample error
System.Exception: This is a sample error!
| No warnings at Demo3.Shared.ThrowException.NewException() in C:\VS2022\blazor-projects-
| 2\Chapters\chapter-03\code\Demo3\Demo3\Shared\ThrowException.razor:1line 9
‘, No info at Microsoft.AspNetCore.Components.EventCallbackWorkItem.InvokeAsync[Object]

(MulticastDelegate delegate, Object arg)

at Microsoft.AspNetCore.Components.EventCallbackWorkItem.InvokeAsync(Object arg)

at
Microsoft.AspNetCore.Components.ComponentBase.Microsoft.AspNetCore.Components.IHandleEvent
.HandleEventAsync(EventCallbackWorkItem callback, Object arg)

at Microsoft.AspNetCore.Components.EventCallback.InvokeAsync(Object arg)

at Microsoft.AspNetCore.Components.RenderTree.Renderer.DispatchEventAsync(UInt64
eventHandlerId, EventFieldInfo fieldInfo, EventArgs eventArgs)

>

» 5,0% 1verbose

Figure 3.9: Sample critical log

In a perfect world, there are not any unhandled exceptions. In our world, there are error bound-

aries and custom error components.

Setting error boundaries

Error boundaries can be used to handle exceptions. The ErrorBoundary component is a built-in
component used to handle unhandled errors at the Ul level. Itincludes a ChildContent property
thatrenders when an error has not occurred and an ErrorContent property that renders when an

error has occurred. The ErrorBoundary component can be wrapped around any other component.

The following code wraps an ErrorBoundary component around the ThrowException component:

<ErrorBoundary>
<ChildContent>
<ThrowException />
</ChildContent>

</ErrorBoundary>
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When the Throw Exception button is pressed, the following information will be displayed:

About

A An error has occurred.

.
+ Counter

a= Fetchdata

Figure 3.10: Default ErrorBoundary Ul

The default Ul for the ErrorBoundary component is defined in the wwwroot/css/app.css file.
The default message is very generic. We can add our own custom error message by using the

ErrorContent property of the ErrorBoundary component. This is the updated ErrorBoundary

component that includes the ErrorContent property:

<ErrorBoundary>
<ChildContent>
<ThrowException />
</ChildContent>
<ErrorContent>

<h3>The Throw Exception button caused this error!</h3>
</ErrorContent>

</ErrorBoundary>

The following screenshot shows the result of the custom ErrorContent:

About

" The Throw Exception button
caused this error!

+ Counter

2= Fetch data

Figure 3.11: Custom ErrorContent
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The ErrorBoundary component only handles errors on the UI level. It allows the developer to
catch the error at a single point in the Ul To handle the errors programmatically, we need to

create a custom error component.

Creating a custom error component

A custom error component can be passed to each child component. The following ErrorHandler

component writes to the log when an error is encountered:

ErrorHandler.razor

@inject ILogger<ErrorHandler> Logger

<CascadingValue Value="this">
@ChildContent
</CascadingValue>

@code {
[Parameter]

public RenderFragment? ChildContent { get; set; }

public void ProcessError(Exception ex)

{

Logger.LogError("Message: {Message}", ex.Message);

The ErrorHandler needs to be added as a CascadingParameter into the component that will use

it. This is the ThrownExceptionHandled component:

ThrownExceptionHandled.razor

<button class="btn btn-primary" @onclick="NewException">
Throw Exception
</button>

@code {
[CascadingParameter]

public ErrorHandler? Error { get; set; }
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private void NewException()

{
try
{
throw new Exception("This is a sample error!");
}
catch (Exception ex)
{
Error?.ProcessError(ex);
}
}

When the ThrownExceptionHandled componentis wrapped in the ErrorHandler component, all

the unhandled errors are logged to the Console:

<ErrorHandler>
<ThrowExceptionHandled />

</ErrorHandler>
The following screenshot shows how the error is rendered to the Console:

CJ (@2 Elements Console Sources Network Performance » + o1 @6 3 &L

@ top ¥ B Filter Defaultlevels v | © 6 69 hidden £33
> = 68 messages © b fail: Demo3.Shared.ErrorHandler[0] blazor.webassembly.js:1 @
Message: This is a sample error!
4 @ 68 user messages >
> e 1 error
No warnings
» @ 3info

> %O% 64 verbose

Figure 3.12: Handled error

The Blazor WebAssembly project templates provided by Microsoft render a generic yellow
bar at the bottom of the page when an unhandled exception is encountered. We can use an
ErrorBoundary component to customize the Ul Even better, we can create a custom error com-

ponent for more control over how errors are handled.

Now that we know how to handle errors, let’s learn how to prepare our application for deployment.
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Using ahead-of-time (AOT) compilation

By default, Blazor WebAssembly apps use a .NET Intermediate Language (IL) interpreter when
running on the browser. Ahead-of-time (AOT) compilation allows you to compile your .NET code
into WebAssembly before deployment. Since compiled code is more performant than interpreted
code, your app will run faster. The only downside to using AOT is that the app may be larger and,

therefore, will take more time to load during application startup.
These are the steps to enable AOT:

1. Right-click the project in the Solution Explorer and select Properties from the menu.
2. Enter AOT in the Search properties textbox.

3. Check the Use ahead-of-time (AOT) compilation on publish checkbox.

Once AOT is enabled, AOT compilation will occur every time the project is published. It takes
much longer to publish an app using AOT compilation, but it can make the Blazor WebAssembly

app run much faster. This is especially true for CPU-intensive apps.

IMPORTANT NOTE

\/‘/‘ You must have wasm-tools installed to use AOT. To install wasm-tools, run the

following command and restart Visual Studio:

dotnet workload install wasm-tools

Now we are ready to deploy the Blazor WebAssembly app.

Deploying a Blazor WebAssembly app to Microsoft
Azure

Deploying a Blazor WebAssembly app using Visual Studio is quite simple. There is an easy-to-
follow wizard that is included in Visual Studio. These are the steps for deploying a Blazor Web-
Assembly app to Microsoft Azure using Visual Studio 2022:

1. Right-click the project and select Publish from the menu.
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This is the first page of the Publish wizard:

Publish

Where are you publishing today?

Target Azure
Publish your application to the Microsoft cloud

Docker Container Registry
Publish your application to any supported Container Registry that works with
Docker images

‘E

Folder
Publish your application to a local folder or file share

[

FTP/FTPS Server
Publish your application to an FTP/FTPS server

,@

':;] Web Server (1IS)
&: Publish your application to IIS using Web Deploy or Web Deploy Package

Import Profile
Import your publish settings to deploy your app

A

Back Next Finish Cancel

Figure 3.13: First page of Publish wizard

As you can see, there are many options provided. For this project, we will be publishing

the application to the Microsoft cloud.

2. Select Azure and click the Next button.
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This is the second page of the Publish wizard:

Publish

Which Azure service would you like to use to host your application?

Target

Specific target

pial
Ly

®

Azure App Service (Windows)
Publish your application code to a managed infrastructure that is easy to scale

Azure Container Apps (Linux)
Run scalable containerized applications and microservices on a serverless platform
in Azure

Azure App Service Container
Publish your application as a Docker image to Azure Container Registry and run it
on Azure App Service

Azure Container Registry
Publish your application as a Docker image to Azure Container Registry

Azure Virtual Machine
Manage your own infrastructure

Back Finish || Cancel

Figure 3.14: Second page of Publish wizard
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3. Select Azure App Service (Windows) and click the Next button.

This is the last page of the Publish wizard. This page is used to select the Azure App Ser-

vice to use for the application. You can also use this page to create an Azure App Service.

X
Publish =l Microsoft account
Select existing or create a new Azure App Service
Target Subscription name
Pay-As-You-Go -
Specific target
App Service Search el + Create new [E O

Deploymenttype | There are no existing instances available

Create a new instance

O Deploy as ZIP package

Next Finish Cancel

Figure 3.15: Last page of Publish wizard
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4. Create an Azure App Service if you do not have one.

This is a screenshot of the Create New App Service dialog:

F&j App Service (Winc =- Microsoft account
Lﬂ d Create new

Name

GuessTheNumberGame
Subscription name
Pay-As-You-Go
Resource group

BlazorBook* New...

Hosting Plan

GuessTheNumberPlan* (Central US, F1) - New...

Export...\ Create H Cancel \

Figure 3.16: Create New App Service dialog
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If you do not already have a Hosting Plan, we recommend that you create a Free hosting
plan for this project. The following screenshot shows the Create New Hosting Plan dialog

with the Free option selected:

(@’ Hosting Plan

Create new

Hosting Plan

GuessTheNumberPlan

Location
Central US -
Size

Free =

OK ’ Cancel \

Figure 3.17: Create New Hosting Plan dialog

5. Click the Finish button.
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6. Click the Close button.

The application is now ready to be published.

[EVEI NI Index.razor Game.razor.cs
[l _ .
Overview L’J GuessTheNumberGame - Web Deploy.pubxml & Publish

Azure App Service (Windows)
Connected Services

® Ready to publish.

Settings

Configuration Release #
Target Framework net7.0 #
Deployment Mode Self-contained #
Target Runtime Portable &

Figure 3.18: Publish dialog
7. Click the Publish button and wait.
The browser will automatically open once the app is published.

Deploying a Blazor WebAssembly app to Microsoft Azure is as simple as following the steps in

a wizard.

Creating the “guess the number” project

In this section, we will build a simple number-guessing game. The game will allow for multiple

guesses and will alert us when we win.
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This is a screenshot of the completed application:

Guess the Number
correct digit

correct position
digits: 4

1234
4215
Guess

Figure 3.19: Guess the Number game

The build time for this project is approximately 60 minutes.

Project overview

The GuessTheNumber project will be created by using Microsoft’s Blazor WebAssembly App
Empty project template to create an empty Blazor WebAssembly project. First, we will add the
components needed for the project. Then, we will add logging. We will debug the app in both
Visual Studio and the browser. We will add an ErrorBoundary component. Finally, we will deploy

the project to Microsoft Azure.

Getting started with the project
We need to create a new Blazor WebAssembly app. We do this as follows:
1. Open Visual Studio 2022.

2. Click the Create a new project button.

3. Press Alt+S to enter the Search for templates textbox.
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4. Enter Blazor and press the Enter key.
The following screenshot shows the Blazor WebAssembly App Empty project template.

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux macOS Windows  Blazor Cloud Web

Figure 3.20: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter GuessTheNumber in the Project name textbox and click the Next button.

This is a screenshot of the dialog used to configure our new project:

[m] X

Configure your new project

Blazor WebAssembly App Empty ¢# Linux  macos  Windows  Cloud  Web
Project name

GuessTheNumber

Location

E:\Blazor
Solution

Create new solution |v|
Solution name ®

GuessTheNumber
[ place solution and project in the same directory

Back Next

Figure 3.21: Configure your new project dialog
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TIP

\ 7/

_/@\_ In the preceding example, we placed the GuessTheNumber project into the

E:\Blazor folder. However, the location of this project is not important.

7. Select .NET 7.0 as the version of the Framework to use.
8. Check the Configure for HTTPS checkbox.
9. Uncheck the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.

This is a screenshot of the Additional information dialog:

Additional information

B|azorWebAssemb|yApp Empty C# Linux macOS Windows Blazor Cloud Web

Framework ®

I .NET 7.0 (Standard Term Support) H

Configure for HTTPS ®
[[] ASP.NET Core Hosted ®
[] Progressive Web Application ®

Figure 3.22: Additional information dialog
11. Click the Create button.

We have created the GuessTheNumber Blazor WebAssembly project. Now we need to add a com-

ponent.
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Adding a Game component

We need to add a Game component thatincludes a Razor page, a code-behind page, and a cascading

style sheet. We do this as follows:
1. Right-click the GuessTheNumber project and select the Add, New Folder option from the
menu.
Name the new folder Shared.
Right-click the Shared folder and select the Add, Razor Component option from the menu.

Name the new component Game.

Al

Replace the default code in the Game component with the following markup:

<div class="game">
<strong>Guess the Number</strong>
<div class="match-val">correct digit</div>
<div class="match-pos">correct position</div>
<div>digits: @digitCount</div>
<hr />
@if (guesses == null)

{
<hl>Loading...</h1>

}

else

{
<div class="guesses">
</div>

}

</div>

The preceding code creates the framework for the game.

6. Enter the following code in the guesses div:

@foreach (var row in guesses)

{
@for (int i = @; i < digitCount; i++)
{

<span class="@row.Matches[i]">

@row.Guess[i]
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</span>

}

<br />

}

The preceding code loops through each of the guesses to render them on the screen.

7. Enter the following code beneath the @foreach statement:

@if (winner)

{
<span>Winner!</span>
<div>
<button @onclick="PlayAgain">Play Again</button>
</div>
}
else
{
<input type="text"
@bind=guess
class="guess"
inputmode="numeric"
size="@digitCount"
maxlength="@digitCount" />
<button @onclick="GuessAnswer">Guess</button>
}

The preceding code checks to see if the player is a winner. If they are a winner, it displays the
Play Again button. If they are not a winner, it provides them with an input element for them to

enter another guess.

Now that we have added the markup, we need to add the code.

Adding the code

We will add the code for the project in a separate file. We do this as follows:

1. Right-click the Shared folder and select the Add, Class option from the menu.

2. Enter Game.razor.cs and click the Add button.
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3. Add the following using statement to the top of the file:

using System.Text;

4. Add the partial keyword to the Game class:

public partial class Game

{
}

5. Add the following code to the Game class:

[Parameter] public int? Digits { get; set; }

private int digitCount = 4;

private string answer = "";
private string guess = "";
private List<Row> guesses = new();

private bool winner = false;

protected override void OnParametersSet(){ }
private void CalculateAnswer(){ }

private void GuessAnswer(){ }

private void PlayAgain(){ }

public class Row

{
public string Guess { get; set; }
public string[] Matches { get; set; }
}

The preceding code defines the properties and methods we will use in the Game component.

It also defines the Row class.
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6. Add the following code to the OnParametersSet method:

if (Digits.HasValue) { digitCount = (int)Digits; };

CalculateAnswer();

The preceding code sets the value of digitCount. After it has determined the value of

digitCount, it calls the CalculateAnswer method.

7. Add the following code to the CalculateAnswer method:

StringBuilder calculateAnswer = new StringBuilder();
for (int 1 = 0; i < digitCount; i++)
{
int nextDigit = new Random().Next(0, 10);
calculateAnswer.Append(nextDigit);

}

answer = calculateAnswer.ToString();

The preceding code calculates the answer based on the number of digits specified by

digitCount.

8. Add the following code to the GuessAnswer method:

var curGuess = new Row()

{

Guess = guess,
Matches = new string[digitCount]
}s

for (int i = 0; i < digitCount; i++)

{
if (answer[i] == guess[i])
{
curGuess.Matches[i] = "match-pos";
}
else
{

if (answer.Contains(guess[i]))

{

curGuess.Matches[i] = "match-val";
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}
}
guesses.Add(curGuess);
guess = "";
if (guess == answer) winner = true;

The preceding code compares each digitin the answer with each digitin the guess. If the
guess is equal to the answer, they are a winner.
9. Add the following code to the PlayAgain method:

winner = false;
guesses = new();

CalculateAnswer();

The preceding code resets the game.

We are almost done creating the Game component. We just need to add some styling.

Adding a style sheet

We will add a style sheet using CSS isolation. We do this as follows:

1. Right-click the Shared folder and select the Add, New Item option from the menu.
2. Press Ctri+E to enter the Search textbox.
3. Enter css in the Search textbox.
4. Enter Game.razor.css in the Name textbox and click the Add button.
5. Enter the following styles:
.game {
padding: 15px;

font-size: 4rem;

input, button, .guesses {
font-size: 4rem;

font-family: Courier New, Courier, monospace

.match-pos {
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color: green;
}
.match-val {
color: red
}
The style sheet sets the font to a monospaced font for both the list of past guesses and the
current guess. Also, the classes used to designate the color are defined.
6. Open the wwwroot/index.html file.
7. Uncommentthe link to the GuessTheNumber.styles.css style sheetin the head element:

<head>
<meta charset="utf-8" />
<base href="/" />
<link href="css/app.css" rel="stylesheet" />
<link href="GuessTheNumber.styles.css"
rel="stylesheet" />
</head>

Let’s test the app by playing the game.

Setting up and playing the game

We need to add the Game component to the Index component to play the game. We do this as

follows:

1
2.

Open the _Imports.razor file.

Add the following using statement to the file:
@using GuessTheNumber.Shared

By adding the preceding using statement to the _Imports.razor file, itis automatically

imported into the other . razor files within the same folder and its subfolders.
Open the Pages/Index.razor file.
Replace the h1 element with the following:

<PageTitle>Guess the Number</PageTitle>

<Game />
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7.
8.

Press Ctrl+F5 to start the application without debugging.

Enter a 4-digit number and click the Guess button.

If a digitis in the answer, it will appear in red. If the digitis in the answer and itis in the

correct position, it will appear in green. The goal is to guess the answer.

Enter another 4-digit number and click the Guess button.

Try to win the game.

Itis impossible to win the game because there is a bug in our code. Let’s add some logging to try

and find the issue.

Adding logging

We will add logging to the application. We do this as follows:

1
2.

© @ N oo

Open the Game.razor.cs file.

Add the following using statement to the top of the file:

using System.Text.Json;

Add the following code to the top of the Game class:

[Inject] ILogger<Game>? logger { get; set; }

The preceding code injects an ILogger object into the Game component to create a logger.

Add the following code to the end of the CalculateAnswer method:

logger.LogInformation($"The answer is {answer}");

Add the following code to the end of the GuessAnswer method:

logger.LogInformation(JsonSerializer.Serialize(guesses));

Press Ctrl+F5 to start the application without debugging.
Press FI12 to open DevTools.
Select the Console tab.

Enter a 4-digit number and click the Guess button.

10. Enter another 4-digit number and click the Guess button.
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The following screenshot shows the messages that have been logged to the Console tab:

(Y (@2 Elements Console Sources Network Performance » + 99 3 &
@ top ¥ B Filter Defaultlevels v | ©9 12 hidden £33
_ determined url of main  dOTNET./.Y.Y-preview..5.b.dregrbnjnk.Jjs:3 =
P := 18 messages script to be https://localhost:7092/ framework/dotnet.7.0.0-previe
O @ 17 user messages W.7.22375.6.dregtbnjhk. js
» 2EIL]Y Loaded 9.46 MB resources blazor.webassembly.js:1
© Noerrors This application was built with linking (tree shaking) disabled.
No warnings Published applications will be significantly smaller.
> . 6 inf info: GuessTheNumber.Shared.Game[@] blazor.webassembly.js:1
Ll The answer is 7290
» % 12verbose info: GuessTheNumber.Shared.Game[@] blazor.webassembly.js:1

[{"Guess":"1234","Matches":[null, "match-pos",null,null]}]

info: GuessTheNumber.Shared.Game[@] blazor.webassembly.js:1
[{"Guess":"1234","Matches":[null, "match-pos",null,null]}]
{"Guess":"5234","Matches" : [null, "match-pos",null,null]}]

Figure 3.23: Logged information
By using logging, we can determine that our guesses are being correctly evaluated. Let’s try de-

bugging our code to find the issue.

Debugging in Visual Studio

First, we will debug the Blazor WebAssembly app using Visual Studio. We do this as follows:

—_

Open the Game. razor.cs file.

Add a breakpoint to the first line of the GuessAnswer method.
Press F5 to run the application with debugging.

Enter a 4-digit number and click the Guess button.

Hover over curGuess to view its contents.

View the Locals window.

Set a Watch on guess.

Press F10 to step through the code.

© e N A W

Verify that the code is working correctly.

10. View the Output window in Visual Studio to help understand the flow:

Show output from: Debug M = ===
info: GuessTheNumber.Shared.Game[@]
[{"Guess":"1234", "Matches":[null, "match-pos",null,null]},
{"Guess":"1234", "Matches":[null, "match-pos",null,null]}]

Figure 3.24: Output window in Visual Studio
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11. The problem is that guess is being set to an empty string before its value is compared to
the answer.

12. Move the following code to the end of the GuessAnswer method:

guess =

nwn,
B

13. Press F5 to run the application without debugging.

14. Play the game until you win.

The following screenshot shows a winning game:

Guess the Number
correct digit

correct position
digits: 4

1234

4567

6849

6440

6640
Winner!
Play Again

Figure 3.25: Guess the Number - Winner

When your guess matches the answer, you win the game. Let’s make the game harder by varying
the number of digits.

Updating the code

To make the game harder, we will allow the player to decide how many digits they need to guess.
We do this as follows:

1. Return to Visual Studio 2022.
2. Open the Game.razor file.
3. Replace @digitCount with the following:

<input type="number"
value=@digitCount
inputmode="numeric"

min="1" max="10"

@onchange="RestartGame" />
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4. Open the Game.razor.cs file.
5. Add the following RestartGame method:
private void RestartGame(ChangeEventArgs e) {
digitCount = Convert.ToIntl6(e.Value);
PlayAgain();
}
The preceding code resets the game every time the number of digits is changed.
6. Press Ctrl+F5 to start the application without debugging.
7. Play the updated game.

Now we will use the browser to debug our updates.

Debugging in the browser

We will debug the new code in the browser. We do this as follows:

1.
2.

Press Shift+Alt+D.

Copy the indicated text into your clipboard that corresponds with the browser that you

are using.
Press Win+R, paste the text that you copied, and click the OK button.
Press Shift+Alt+D.

A second tab opens in the browser.

Click the Sources tab and view the files in the file:// node.
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6.

10.

11.

12.
13.
14.
15.
16.
17.
18.

Open the Shared folder:

Page  Filesystem

0 Group files by
Authored/Deployed

v 3 top
® & localhost:7231
v O filey//
v E] E:/Blazor/GuessTheNumber

v E] Shared

ﬁ Game.razor
ﬁ Game.razor.cs
E] MainLayout.razor
[1‘] Program.cs
» ¢ mono-wasm.invalid

Figure 3.26: Folders in the browser

Add a breakpoint in the GuessAnswer method.
Return to the first tab.

Change the number of digits to 5.

Enter a 5-digit number and click the Guess button.
Return to the second tab.

View the Scope, Local value of curGuess.

Press F10 multiple times to step through the function call.
Press F8 to resume script execution.

Return to the first tab.

Enter a 3-digit number and press the Guess button.
Press F8 to resume script execution.

Click the reload link at the bottom of the page.
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We encountered an unhandled error when we entered a guess with fewer digits than the answer.

Let’s address that issue by adding an ErrorBoundary component.

Adding an ErrorBoundary component

We need to wrap the Game component in an ErrorBoundary component. We do this as follows:

1. Return to Visual Studio.

2. Openthe Index.razor file.

i

Replace the Game element with the following:

<ErrorBoundary>
<ChildContent>
<Game />
</ChildContent>
<ErrorContent>
<h1>You have entered an invalid guess!</hil>
</ErrorContent>

</ErrorBoundary>

-

Press Ctrl+F5 to start the application without debugging.

v

Enter a 3-digit number and press the Guess button.

o

Verify that the message defined by the ErrorContent property is displayed.

We have added an ErrorBoundary component to update the UI when an unhandled exception
is encountered. The ErrorContent property is used to define the UL Now that the application is

tested, it’s time to deploy it.

Deploying the application to Microsoft Azure

We will enable AOT compilation and deploy the app to Microsoft Azure. We do this as follows:

1. Right-click the GuessTheNumber project and select Properties from the menu.

Enter AOT in the Search properties textbox.

Check the Use ahead-of-time (AOT) compilation on publish checkbox.

Right-click the GuessTheNumber project and select the Publish option from the menu.
Select Azure and click the Next button.

Select Azure App Service (Windows) and click the Next button.

N ooovnoa wo

Select an existing Azure App Service or create a new one.
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8. Click the Finish button.

C’ IMPORTANT NOTE
&

Be patient, it will take some time to deploy the app to Microsoft Azure.

9. Play the game.

We have deployed the Guess the Number web app to Microsoft Azure.

IMPORTANT NOTE

\@/ After you have finished testing your application, don’t forget to remove the

resources that you added to your Azure account.

Summary
You should now be able to debug and deploy a Blazor WebAssembly app.

In this chapter, we learned about debugging in both Visual Studio and DevTools. We learned about
the different levels of logging and how to write to the log. We learned how to handle exceptions.
Finally, we learned how to use AOT compilation before deploying a Blazor WebAssembly app to

Microsoft Azure.

After that, we created a new project using the Blazor WebAssembly App Empty project template
in Visual Studio. We added a simple Game component. We added some logging to the app. We
added a breakpoint to the app using both Visual Studio and DevTools. We added an ErrorBoundary
component to capture the unhandled errors. Finally, we enabled AOT compilation and deployed

the application to Microsoft Azure.

In the next chapter, we will build a modal dialog using templated components.

Questions

The following questions are provided for your consideration:

1. How would you rewrite the Guess the Number game to use a custom error component?
2.  What types of applications benefit the most from AOT?

3. What are the different log levels and when should you use each one?
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4. How do you debug a Blazor WebAssembly app in the browser?
5. Canyou deploy a Blazor WebAssembly app to Microsoft Azure for free?

Further reading

The following resources provide more information concerning the topics in this chapter:

e  For more information on debugging C# code in Visual Studio, refer to https://learn.

microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-debugger.

e  For more information on DevTools, refer to https://learn.microsoft.com/en-us/

microsoft-edge/devtools-guide-chromium/overview.

e  Formoreinformation onlogging, refer to https://learn.microsoft.com/en-us/dotnet/

core/extensions/logging.

e For more information on Microsoft Azure, refer to https://azure.microsoft.com.


https://learn.microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-debugger
https://learn.microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-debugger
https://learn.microsoft.com/en-us/microsoft-edge/devtools-guide-chromium/overview
https://learn.microsoft.com/en-us/microsoft-edge/devtools-guide-chromium/overview
https://learn.microsoft.com/en-us/dotnet/core/extensions/logging
https://learn.microsoft.com/en-us/dotnet/core/extensions/logging
https://azure.microsoft.com

Building a Modal Dialog Using
Templated Components

A modal dialog is a dialog box that appears on top of all other content in a window and requires
user interaction to close it. A templated component is a component that accepts one or more Ul
templates as parameters. The Ul templates of a templated component can contain any Razor

markup.

In this chapter, we will learn about RenderFragment parameters, EventCallback parameters, and
CSS isolation. RenderFragment parameters are used when a parent component needs to share
information with a child component, and conversely, EventCallback parameters are used when
a child component needs to share information with its parent component. CSS isolation is used

to scope CSS styles to a specific component.

In this chapter, we will create a modal dialog component. The component will be a templated
component that can render different HTML based on its parameters. It will use event callbacks
to return events to the calling component. It will use CSS isolation to add the formatting that
will make it behave like a modal dialog. We will test the modal dialog component by adding it to
another component. Finally, we will move the component to a Razor class library so that it can

be easily shared with other projects.

Custom components
can be used over again.

Make a library!
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In this chapter, we will cover the following topics:

e UsingRenderFragment parameters
e Using EventCallback parameters
e  Understanding CSS isolation

e Creating a Razor class library

e  Creating the modal dialog project

Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction
to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/
Chaptero4.

The Code in Action video is available here: https://packt.link/Ch4.

Using RenderFragment parameters

A RenderFragment parameter is a segment of UI content. It is used to communicate UI content
from the parent to the child. The UI content can include plain text, HTML markup, Razor markup,

or another component.

The following code is for the Alert component. The UI content of the Alert component is dis-

played when the value of its Show property is true:

Alert.razor
@if (Show)
{
<div>
<div>
<div>
@ChildContent
</div>
<div>

<button @onclick="0nOk">
oK


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter04
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter04
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter04
https://packt.link/Ch4
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</button>
</div>
</div>

</div>
}
@code {

[Parameter] public bool Show { get; set; }

[Parameter] public EventCallback OnOk { get; set; }

[Parameter] public RenderFragment ChildContent { get; set;}
}

The preceding code, for the Alert component, includes three different types of parameters: simple
type, EventCallback, and RenderFragment:

e  The first parameter is the Show property. It is of type Boolean, which is a simple type. For
more information on using simple types as parameters, see Chapter 2, Building Your First
Blazor WebAssembly Application.

e  The second parameter is the OnOk property. It is of type EventCallback. We will learn
more about EventCallback parameters in the next section.

e Thelast parameteris the ChildContent property. Itis of type RenderFragment and is the
subject of this section.

The following markup uses the Alert component to display the current day of the week in a dia-
log when the Show Alert button is clicked. The Razor markup between the opening tag and the
closing tag of the Alert elementis bound to the ChildContent property of the Alert component:

@page "/"
<PageTitle>Home</PageTitle>

<Alert Show="showAlert" OnOk="@(() => showAlert = false)">
<h1>Alert</h1>
<p>Today is @DateTime.Now.DayOfWeek.</p>

</Alert>

@if (!showAlert)
{
<button @onclick="@(() => showAlert = true)">
Show Alert
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</button>
}
@code {

private bool showAlert = false;
}

The following screenshot shows the dialog thatis displayed when the Show Alert button is clicked:
Alert

Today is Tuesday.

Figure 4.1: Sample alert

The name of the RenderFragment parameter must be ChildContent to use the content of the
element without explicitly specifying the parameter’s name. For example, the following markup

results in the same output as the preceding markup that did not explicitly specify the ChildContent
element:

<Alert Show="showAlert" OnOk="@(() => showAlert = false)">
<ChildContent>
<h1>Alert</h1>

<p>Today is @DateTime.Now.DayOfWeek.</p>
</ChildContent>
</Alert>

The ChildContent elementis highlighted in the preceding markup.

IMPORTANT NOTE

\G/‘ By convention, the name of the RenderFragment parameter used to capture the

content of a parent element must be ChildContent.

Itis possible to include multiple RenderFragment parameters in a component by explicitly spec-
ifying each parameter’s name in the markup. We will use multiple RenderFragment parameters
to complete the project in this chapter.
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ARenderFragment parameter enables a parent component to communicate the Ul content to be
used by its child component, while an EventCallback parameter is used to communicate from
the child component back to the parent component. In the next section, we will explain how to

use EventCallback parameters.

Using EventCallback parameters

An event callback is a method that is passed to another method when a particular event occurs. For
example, when the button on the Alert component s clicked, the @onclick event uses the OnOk
parameter to determine the method that should be called. The method that the OnOK parameter

references is defined in the parent component.

As previously stated, EventCallback parameters are used to share information from the child
component to the parent component. They share information with their parent and notify their
parent when something, such as a button click, has occurred. The parent component simply

specifies the method to call when the event is triggered.

This is an example of an EventCallback parameter:

[Parameter] public EventCallback OnOk { get; set; }

The following example uses a lambda expression for the OnOk method. When the OnOk method
is called, the value of the showAlert property is set to false:

<Alert Show="showAlert" OnOk="@(() => showAlert = false)">
<h1>Alert</hl1>
<p>Today is @DateTime.Now.DayOfWeek.</p>

</Alert>

@code {

private bool showAlert = false;

Alambda expression is used to create an anonymous function. However, we do not need to use
anonymous functions when using EventCallback parameters. The following example shows

how to use a method for the OnOk method instead of an anonymous function:

<Alert Show="showAlert" OnOk="OkClickHandler">
<h1>Alert</h1>
<p>Today is @DateTime.Now.DayOfWeek.</p>
</Alert>
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@code {
private bool showAlert = false;

private void OkClickHandler()
{

showAlert = false;

}

The preceding code defines a new OkClickHandler method thatis called when the button is clicked.

When writing the Alert component, you might be tempted to update the Show parameter directly
from the OnOk event on the component. You must not do so because if you update the values directly
in the component and the component needs to be re-rendered, any state changes will be lost. If

you need to maintain state in the component, you should add a private field to the component.

D’ IMPORTANT NOTE
&

Components should never write to their own parameters.

For more information on using events, refer to Chapter 8, Building a Kanban Board Using Events.

The Alert component displays text on the page, but it does not yet work like a modal dialog. To
make it work like a modal dialog, we need to update the style sheets that are used by the com-
ponent. We can do that by using CSS isolation. In the next section, we will explain how to use

CSS isolation.

Understanding CSS isolation

The location of the cascading style sheets (CSS) used to style our Blazor WebAssembly apps is
usually the wwwroot folder. Usually, the styles defined in those CSS files are applied to all the com-
ponents in the web app. However, there are times when we want more control over the styles that
are applied to a particular component. To achieve that, we use CSS isolation. With CSSisolation,
the styles in the designated CSS file will override the global styles and will target only a specific

component and its child components.
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Enabling CSS isolation

To add a CSS file that is scoped to a specific component, create a CSS file in the same folder as the
component with the same name as the component, but with a CSS file extension. For example,

the CSS file for the Alert.razor component would be called Alert.razor.css.

The following markup is for an updated version of the Alert component. In this version, we have

added the two highlighted classes:

Alert.razor

@if (Show)
{
<div class="dialog-container">

<div class="dialog">

<div>
@ChildContent
</div>
<div>
<button @onclick="0nOk">
OK
</button>
</div>
</div>

</div>

}

The following Alert.razor.css file defines the styles used by the new classes:

Alert.razor.css

.dialog-container {
position: absolute;
top: 0;
bottom: 0;
left: 9;
right: o;
background-color: rgba(0,0,0,0.6);
z-index: 2000;
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.dialog {
background-color: white;
margin: auto;
width: 15rem;
padding: .5rem
}

The preceding CSS includes styles for both the dialog-container class and the dialog class:

e dialog-container: This class sets the background color of the element to black with 60%

opacity and places it on top of the other elements, by setting its z-index to 2,000.

e dialog: This class sets the background color of the element white, centers it horizontally

within its parent, and sets its width to 15 REM.

To enable the project to use the CSS, we need to add a link to the wwwroot/index.html file. By
convention, the name of the CSS file that needs to be linked is the assembly’s name followed by
.styles.css. For example, if the name of the project is Demo4, a link to Demo4. styles. css needs
to be added to the wwwroot/index.html file. The following highlighted markup shows the link
to apply the styles defined in the Alert.razor.css file:

<head>
<meta charset="utf-8" />
<base href="/" />
<link href="css/app.css" rel="stylesheet" />
<link href="Demo4.styles.css" rel="stylesheet" />
</head>

The following screenshot shows the Alert component using the preceding Alert.razor.cssfile:
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1} ‘ [y Home X ’—I— = (i} X
C ®™ () https//localhos... AN Y& i [’

Alert

Today is Thursday.

Figure 4.2: Alert component

In the preceding example, the linked Demo4.style.css file is created at build time. When it is
created, the Blazor engine rewrites the CSS and HTML for each component by appending a string
generated by the framework that is unique for each component. The rewritten CSS styles are

bundled into one file and saved as a static resource.

This is a portion of the Demo4. styles. css file:

.dialog-container[b-j4grw2wm7a] {
position: absolute;
top: 0O;
bottom: 0;
left: 0;
right: 0;
background-color: rgba(0,0,0,0.6);
z-index: 2000;

.dialog[b-jdgrw2wm7a] {
background-color: white;
margin: auto;
width: 15rem;
padding: .5rem
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This is the rewritten HTML that references the rewritten styles:

¥ <div class="dialog-container" b-j4grw2wm7a>
® <div class="dialog" b-j4grw2wm7a>.</div>
</div>

Figure 4.3: Rewritten HTML

By convention, the contents of the Demo4.styles.css file are in the obj/{CONFIGURATION}/
{TARGET FRAMEWORK}/scopedcss/projectbundle/{ASSEMBLY NAME}.bundle.scp.css file. In
the preceding example, the file was in the \Demo4\obj\Debug\net7.0\scopedcss\bundle folder.

Supporting child components

By default, when using CSS isolation, the CSS styles only apply to the current component. If we
want the CSS styles to apply to a child component of the current component, we need to use
the : :deep pseudo-element within our style. This pseudo-element selects the elements that are

descendants of the element’s identifier.
For example, the following style will be applied to any H1 headings within the current component,
as well as any H1 headings within the child components of the current component:

::deep hl {
color: red;

}

CSSisolation is useful if you don’t want your component to use the global styles or want to share

your component via a Razor class library.

IMPORTANT NOTE

\@/ Scoped CSS does not apply to Razor components. It only applies to the HTML ele-

ments that are rendered by the Razor component.

Now let’s take a look at the project that we will be building in this chapter.

Creating the modal dialog project

In this chapter, we will build a modal dialog component. We will enable both the Title and the
Body of the modal dialog component to be customized using Razor markup. We will add the

modal dialog component to another component.
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This is a screenshot of the modal dialog:

Enter New Item: | }

Figure 4.4: Modal dialog

After we have completed the modal dialog component, we will move it into a Razor class library

so that it can be shared with other projects.

The build time for this project is approximately 90 minutes.

Project overview

The ModalDialog project will be created by using Microsoft’s Blazor WebAssembly App Empty
project template to create an empty Blazor WebAssembly project. We will add a Dialog compo-
nent thatincludes multiple sections and use CSS isolation to apply styles that make it behave like
a modal dialog. We will use EventCallback parameters to communicate from the component
back to the parent when a button is clicked. We will use RenderFragment parameters to allow
Razor markup to be communicated from the parent to the component. Finally, we will create a
Razor classlibrary and move the Dialog componentinto it so that the modal dialog can be shared

with other projects.

Getting started with the project

We need to create a new Blazor WebAssembly app. We do this as follows:

1. Open Visual Studio 2022.

2. Click the Create a new project button.

3. Press Alt+S to enter the search for the templates textbox.
4

Enter Blazor and press the Enter key.
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The following screenshot shows the Blazor WebAssembly App Empty project template.

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux macO5 Windows Blazor Cloud Web

Figure 4.5: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter ModalDialog in the Project name textbox and click the Next button.

This is a screenshot of the dialog used to configure our new project:

Configure your new project

BIaZOI“ WebAssemb|y App Empty C# Linux macOS Windows Cloud Web

Project name

|

Location

E:\Blazor
Solution
Create new solution

Solution name ®

ModalDialog

7 Place solution and project in the same directory

Figure 4.6: Configure your new project dialog
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10.

11.

TIP

\ 7/

_/@\_ In the preceding example, we placed the ModalDialog projectinto the E:\

Blazor folder. However, the location of this project is not important.

Select .NET 7.0 as the version of the Framework to use.
Check the Configure for HTTPS checkbox.
Uncheck the ASP.NET Core Hosted checkbox.

Uncheck the Progressive Web Application checkbox.

This is a screenshot of the dialog used to collect additional information about our new

project.

Additional information

B|azorWebAssemb|yApp Empty C# Linux macOS Windows Blazor Cloud Web

Framework ®

I .NET 7.0 (Standard Term Support) H

Configure for HTTPS ®
[[] ASP.NET Core Hosted ®
[] Progressive Web Application ®

Figure 4.7: Additional information dialog

Click the Create button.

We have created the ModalDialog Blazor WebAssembly project. However, it is practically empty.

Let’s add the Dialog component.
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Adding the Dialog component

The Dialog component will be shared. Therefore, we will add it to the Shared folder. We do this

as follows:

—_

Right-click the ModalDialog project and select the Add, New Folder option from the menu.
Name the new folder Shared.

Right-click the Shared folder and select the Add, Razor Component option from the menu.
Name the new component Dialog.

Click the Add button.

A T o

Replace the markup in the Dialog.razor file with the following markup:

@if (Show)
{
<div class="dialog-container">
<div class="dialog">
<div class="dialog-title">Title</div>
<div class="dialog-body">Body</div>
<div class="dialog-buttons">
<button>
Ok
</button>
<button>
Cancel
</button>
</div>
</div>
</div>
}
@code {
[Parameter] public bool Show { get; set; }
¥

In the preceding code, the Show property is used to show and hide the contents of the component.

We have added a Dialog component, but it will not behave like a modal dialog box until the
appropriate styles have been added to the project.
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Add a CSS file

The preceding markup includes five classes that we will use to style the Dialog component to

make it behave like a modal dialog:

e dialog-container: This class is used to set the background color of the element to black

with 60% opacity and place it on top of the other elements, by setting its z-index to 2,000.

e dialog: This class is used to set the background color of the element to white, center it

horizontally within its parent, and set its width to 25 REM.

e dialog-title: This classis used to set the background color to dark gray, set the text to
white, and add some padding.

e dialog-body: This class is used to add some padding to the body.
e dialog-buttons: This class is used to set the background color to silver and add some
padding.

We need to create a CSS file to define how to style each of these classes. We do this as follows:

1. Right-click the Shared folder and select the Add, New Item option from the menu.
Enter css in the Search box.

Select Style Sheet.

Name the style sheet Dialog.razor.css.

Click the Add button.

S T o

Enter the following styles into the Dialog.razor.css file:

.dialog-container {
position: absolute;
top: ©;
bottom: 0;
left: 0;
right: o;
background-color: rgba(0,0,0,0.6);
z-index: 2000;

}

.dialog {
background-color: white;

margin: auto;
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width: 25rem;

}

.dialog-title {
background-color: #343a40;
color: white;
padding: .5rem;

}

.dialog-body {
padding: 2rem;

}

.dialog-buttons {
background-color: silver;
padding: .5rem;

}

7. Open the wwwroot/index.html file.

8. Uncomment the following 1ink element to the bottom of the head element:
<link href="ModalDialog.styles.css" rel="stylesheet" />

The styles in the Dialog.razor.cs file will only be used by the Dialog component due to CSS

isolation. Next, let’s test the Dialog component.

Test the Dialog component

To test the Dialog component, we need to add it to another component. We will add it to the

Index component thatis used as the Home page of the application. We do this as follows:
1. Openthe_Imports.razor file.
2. Add the following using statement:

@using ModalDialog.Shared

3. Open the Pages/Index.razor file.
4. Remove the hl element from the Index.razor file.

5. Add the following markup to the Index.razor file:

<PageTitle>Home</PageTitle>

<Dialog Show="showDialog"></Dialog>
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<button @onclick="OpenDialog">Show Dialog</button>

@code {
private bool showDialog = false;
private void OpenDialog()
{

showDialog = true;

IMPORTANT NOTE

7/
\E/‘ Do not remove the @page directive from the top of the file while editing the

Index component.

6. Press Ctrl+F5 to start the application without debugging.

7.  Click the Show Dialog button.

This is the modal dialog that is displayed:

Body

Figure 4.8: Sample modal dialog
8. Click the Ok button.

Nothing happens when you click the Ok button because we have notyet added an @onclick

event.
9. Close the browser.

We will add a couple of EventCallback parameters to communicate from the Dialog component

back to the Index component.
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Add EventCallback parameters

We need to add @onclick events for both the Ok button and the Cancel button. We do this as

follows:

1. Return to Visual Studio.

2. Open the Shared/Dialog.razor file.

w

Add @onclick events to each of the buttons as indicated by the following highlighted code:

<button @onclick="0nOk">
OK

</button>

<button @onclick="OnCancel">
Cancel

</button>

-

Add the following parameters to the code block:

[Parameter]
public EventCallback<MouseEventArgs> OnOk { get; set; }
[Parameter]

public EventCallback<MouseEventArgs> OnCancel { get; set; }

TIP

\ 7/

/@\ The Parameter attribute does not need to be on the same line as the prop-

erty that it applies to.

v

Open the Pages/Index.razor file.

o

Update the markup for the Dialog element by adding the highlighted markup:

<Dialog Show="showDialog"
OnCancel="DialogCancelHandler"
OnOk="DialogOkHandler">
</Dialog>

7. Add the following methods to the code block:

private void DialogCancelHandler(MouseEventArgs e)

{
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showDialog = false;

}

private void DialogOkHandler(MouseEventArgs e)

{

showDialog = false;

TIP

N ! / . . . . .
—@— Since e is not being used in the preceding methods, we do not need to spec-
4 A

ify MouseEventArgs in the method’s definition. We have included it for

demonstration purposes.

8. Press Ctrl+F5 to start the application without debugging.
9. Click the Show Dialog button.
10. Click the Ok button.

The dialog box closes when you click the Ok button.

Now let’s update the Dialog component to allow us to customize both the Title and Body prop-

erties of the modal dialog that it creates.

Add RenderFragment parameters

We will use RenderFragment parameters for both the Title and Body properties of the Dialog

component. We do this as follows:

1. Return to Visual Studio.
2. Open the Shared/Dialog.razor file.
3. Update the markup for dialog-title to the following:

<div class="dialog-title">@Title</div>

4. Update the markup for dialog-body to the following:

<div class="dialog-body">@Body</div>



126 Building a Modal Dialog Using Templated Components

5. Add the following parameters to the code block:

[Parameter]
public RenderFragment Title { get; set; }
[Parameter]

public RenderFragment Body { get; set; }

6. Open the Pages/Index.razor file.

7. Update the markup for the Dialog element to the following:

<Dialog Show="showDialog"
OnCancel="DialogCancelHandler"
OnOk="DialogOkHandler">
<Title>Quick List [@(Items.Count + 1)]</Title>
<Body>
Enter New Item: <input @bind="NewItem" />
</Body>
</Dialog>

The preceding markup will change the title of the dialog to Quick List and provide a

textbox for the user to enter items for a list.

8. Add the following markup under the Dialog element:

<ol>

@foreach (var item in Items)

{

<li>@item</1i>

}

</ol>

The preceding code will display each of the items in the Items list in an ordered list.

9. Add the following variables to the top of the code block:

private string? NewItem;

private List<string> Items = new List<string>();
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10. Update DialogCancelHandler to the following:

private void DialogCancelHandler(MouseEventArgs e)

{
NewItem = "";

showDialog = false;

}

The preceding code will clear the textbox and hide the contents of the Dialog component.

11. Update DialogOkHandler to the following:

private void DialogOkHandler(MouseEventArgs e)

{
if (!string.IsNullOrEmpty(NewItem))
{
Items.Add(NewItem);
NewItem = "";
¥
showDialog = false;
}

The preceding code will add NewItem to the Items list, clear the textbox, and hide the

contents of the Dialog component.

12. Press Ctrl+F5 to start the application without debugging.
13. Click the Show Dialog button.
14. Enter some text in the Enter New Item field.
15. Click the Ok button.
16. Repeat.
Each time the Ok button is clicked, the text in the Enter New Item field will be added to

the list. The following screenshot shows a list where three items have already been added

and a fourth item is about to be added using the modal dialog:
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B [§ Home X ‘ +
C ® () https;//localhost... A Y& i e

Enter New Item: [

Figure 4.9: Sample Quick List

17. Close the browser.

To share this new component with other projects, we need to add it to a Razor class library.

Create a Razor class library
We can share components across projects by using a Razor class library. To create a Razor class

library, we will use the Razor Class Library project template. We do this as follows:

1.  Right-click the solution and select the Add, New Project option from the menu.

2. EnterRazor Class Libraryinthe Search for templates textbox to locate the Razor Class

Library project template.

The following screenshot shows the Razor Class Library project template:

oR€ Razor Class Library

A project for creating a Razor class library that targets .NET
Standard

C#  Linux macOS Windows Library = Web

Figure 4.10: Razor Class Library project template

Select the Razor Class Library project template.
Click the Next button.

Name the project MyComponents and click the Next button.

A

Select .NET 7.0 as the version of the Framework to use.
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7. Uncheck the Support pages and views checkbox.
8. Click the Create button.

9. Right-click the ModalDialog project and select the Add, Project Reference option from

the menu.

10. Check the MyComponents checkbox and click the OK button.

We have created the MyComponents Razor class library, and we have added a reference to it from

the ModalDialog project. Let’s test it.

Test the Razor class library

The MyComponents Razor class library that we have just created using the project template includes
one component, called Component1. Before we continue, we need to test that the new Razor class

library is working properly. We do this as follows:

1. OpentheModalDialog.Pages/Index.razor file.

2. Add the following using statement right below the @page directive:

@using MyComponents;

TIP

N\

! 7
-@- If you will be using this project on multiple pages, you should consider add-
g ing the using statement to the ModalDialog._Imports.razor file so that

you do not need to include it in every component that uses it.

3. Add the following markup below the PageTitle element:

<Componentl />

4. Press Ctrl+F5 to start the application without debugging.

The following screenshot shows how the Component1 component should render:

Figure 4.11: Componentl
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IMPORTANT NOTE

\/V If the Component1 component is missing its styling, it is because the CSS
file is cached. Use the following key combination, Ctrl+Shift+R, to empty
the cache and reload the page.

5. Close the browser.
6. Return to Visual Studio.

7. Delete the Component1 element from the Index component.

We have finished testing the MyComponents Razor class library. Now it’s time to add our custom

Dialog component to the MyComponents Razor class library.

Add a component to the Razor class library

To share the Dialog component, we need to move it into the Razor class library that we just cre-

ated and tested. We do this as follows:

1. Right-clicktheModalDialog.Shared/Dialog.razor file and select the Copy option from

the menu.
2. Right-click the MyComponents project and select the Paste option from the menu.

3. Right-click the MyComponents.Dialog.razor file and select the Rename option from the

menu.

4. Rename the file BweDialog.razor.

In this case, Bwe stands for Blazor WebAssembly by Example.

TIP

When naming components in a Razor class library, you should give them
-(4)- unique names to avoid ambiguous reference errors. Most organizations prefix
all their shared components with the same text. For example, a company
named One Stop Designs (OSD) might prefix all their shared components
with Osd.

5. OpentheModalDialog.Pages/Index.razor file.

6. Rename the Dialog element BweDialog.
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7. Press Ctrl+F5 to start the application without debugging.
8. Click the Show Dialog button.

9. Enter some text in the Enter New Item field.

10. Click the Ok button.

11. Repeat.

The BweDialog component is now being used from the MyComponents Razor class library. Since
the BweDialog component is included in a Razor class library, it can easily be shared with other

projects.

Summary

You should now be able to create a modal dialog and share it with multiple projects by using a

Razor class library.

In this chapter, we introduced RenderFragment parameters, EventCallback parameters, and

CSS isolation.

After that, we used the Blazor WebAssembly App Empty project template to create a new project.
We created a Dialog component that acts like a modal dialog. The Dialog component uses both
RenderFragment parameters and EventCallback parameters to share information between it

and its parent. Also, it uses CSS isolation for its styles.

In the last part of the chapter, we created a Razor custom library and moved the Dialog compo-

nent to the new library.

So far, in this book, we have avoided using JavaScript. Unfortunately, there are still some functions
that we can only accomplish with JavaScript. In the next chapter of this book, we will learn how

to use JavaScript interop to use JavaScript in a Blazor WebAssembly app.

Questions

The following questions are provided for your consideration:

1. How canyou replace a table with a templated component?

2. How would you add default values for the Title property and the Body property of the

Dialog component?
3. How can you determine which button was clicked when handling the @onclick event?

4. Can you distribute your Dialog component using a NuGet package?
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Further reading

The following resources provide more information concerning the topics in this chapter:

For more information on CSS, refer to https://www.w3schools.com/css/default.asp.
[ ]

For more information on lambda expressions, refer to https://learn.microsoft.com/

en-us/dotnet/csharp/language-reference/operators/lambda-expressions.

For more information on ASP.NET Core Razor components class libraries, refer to https://
learn.microsoft.com/en-us/aspnet/core/blazor/components/class-libraries.

For more information on NuGet, refer to https://www.nuget.org.

Join our community on Discord

Join our community’s Discord space for discussions with the author and other readers:

https://packt.link/BlazorWASM2e

Op A0

=] R+


https://www.w3schools.com/css/default.asp
https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/operators/lambda-expressions
https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/operators/lambda-expressions
https://learn.microsoft.com/en-us/aspnet/core/blazor/components/class-libraries
https://learn.microsoft.com/en-us/aspnet/core/blazor/components/class-libraries
https://www.nuget.org
https://packt.link/BlazorWASM2e

Building a Local Storage
Service Using JavaScript
Interoperability (JS Interop)

The Blazor WebAssembly framework makes it possible for us to run C# code on the browser.
However, there are some scenarios that C# simply cannot handle, and for those scenarios, we

need to use JavaScript functions.

In this chapter, we will learn how to use JavaScript with Blazor WebAssembly. We will learn how
to invoke a JavaScript function from a .NET method with and without a return value. Conversely,
we will learn how to invoke a .NET method from a JavaScript function. We will accomplish both
scenarios by using JavaScript interop (JS interop). Finally, we will learn how to store data on

the browser by using the Web Storage API for JavaScript.

The project that we will create in this chapter will be a local storage service that will read and write
to the application’s local storage. To access the application’s local storage, we will use JavaScript.
We will also create a test component to test the local storage service. The test component will use

JavaScript to display text in a JavaScript alert box.

It is sad, but true.
We may not like JavaScript,

but we still need it!
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In this chapter, we will cover the following topics:

e  Why use JavaScript?
e  Exploring]S interop
e  Usinglocal storage

e  Creating the local storage service

Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction

to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chaptere5.

The Code in Action video is available here: https://packt.link/Ch5.

Why use JavaScript?

With Blazor WebAssembly, we can create robust applications without writing any JavaScript.
However, there are some scenarios that require the use of JavaScript. For example, we may have
a favorite JavaScript library that we want to continue to use. Also, without JavaScript, we can’t

manipulate the DOM or call any of the JavaScript APIs.

This is a partial list of things that we do not have access to directly from the Blazor WebAssembly

framework:

¢ DOM manipulation

e  The Media Capture and Streams API

e The WebGL API (2D and 3D graphics for the web)

e The Web Storage API (localStorage and sessionStorage)

e The Geolocation API

e JavaScript pop-up boxes (an alert box, a confirm box, and a prompt box)
e  The online status of the browser

e  The browser’s history

e Chart.js

e  Other third-party JavaScript libraries


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter05
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter05
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter05
https://packt.link/Ch5
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The preceding listis not at all comprehensive since there are hundreds of JavaScript libraries that
are currently available. However, the key point to remember is that we cannot manipulate the
DOM without using JavaScript. Therefore, we will probably always need to use some JavaScript

in our web apps. Luckily, by using JS interop, this is easy to do.

Exploring JS interop

To invoke a JavaScript function from .NET, we use the IJSRuntime abstraction. This abstraction
represents an instance of a JavaScript runtime that the framework can call into. To use IJSRuntime,
we must first inject it into our component using dependency injection. For more information on

dependency injection, refer to Chapter 7, Building a Shopping Cart Using Application State.

The @inject directive is used to inject a dependency into a component. The following code injects

IJSRuntime into the current component:

@inject IJSRuntime js

The IJSRuntime abstraction has two methods that we can use to invoke JavaScript functions:

e InvokeAsync

e InvokeVoidAsync

Both methods are asynchronous. The difference between these two methods is that one of them
returns a value and the other does not. We can downcast an instance of IJSRuntime to an instance
of I3SInProcessRuntime to run the method synchronously. Finally, we can invoke a .NET method
from JavaScript by decorating the method with JsInvokable. We will look at examples of each

of these methods later in this chapter.

However, before we can invoke a JavaScript method, we need to load the JavaScript into our

application.

Loading JavaScript code

There are a few ways to load JavaScript code into a Blazor WebAssembly app. One way is to enter
the JavaScript code directly into a script element in the body element of the wawroot/index.html
file. However, instead of entering the JavaScript code directly into the .htm1 file, we recommend

using an external JavaScript file for your JavaScript functions.

We can add an external file by referencing it in the wwwroot. /index. html file. The following code

references a file called btwInterop. js thatis in the wwwroot/scripts folder:

<script src="scripts/bweInterop.js"></script>
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Abetter way to organize scriptsis to collocate an external JavaScript file with a specific component.
To add aJavaScript file thatis collocated with a specific component, create a JavaScript file in the
same folder as the component with the same name as the component, but with a JavaScript file
extension. For example, the MyComponent component that is defined in the MyComponent.razor

file would use MyComponent. razor. js as its collocated JavaScript file.

For the component to reference the code in the JavaScript file, the file must be imported into the
component during the OnAfterRenderAsync method of the component. In the following example,

the import identifier is used to import a JavaScript file:

protected override async Task OnAfterRenderAsync(bool firstRender)

{
if (firstRender)

{

module = await js.InvokeAsync<IJSObjectReference>

("import", "./Pages/MyComponent.razor.js");

}

In the preceding code, the JavaScript file thatis being imported is in the Pages folder and is named

MyComponent.razor.js.

IMPORTANT NOTE

\/V The collocated JavaScript files will be automatically moved to the wwwroot folder
when the application is published. This approach is called JavaScript isolation and

it makes downloading the JavaScript file lazy.

The preceding code uses the InvokeAsync method of IJSRuntime to invoke the JavaScript import

function from .NET.

Invoking a JavaScript function from a .NET method

There are two different methods of IJSRutime that we can use to invoke JavaScript from .NET

asynchronously:

e InvokeAsync

e InvokeVoidAsync



Chapter 5 137

To invoke a JavaScript function from .NET synchronously, IJSRutime must be downcast to

IJSInProcessRuntime.

InvokeAsync

The InvokeAsync method is an asynchronous method thatis used to invoke a JavaScript function

that returns a value.

This is the InvokeAsync method of IJSRuntime:

ValueTask<TValue> InvokeAsync<TValue>(string identifier,

params object[] args);

In the preceding code, the first argument is the identifier for the JavaScript function, and the
second argument is an array of JSON-serializable arguments. The second argument is optional.
The InvokeAsync method returns a ValueTask of the TValue type. TValue is aJSON-deserialized

instance of the JavaScript’s return value.

In JavaScript, the Window object represents the browser’s window. To determine the width and
height of the current window, we use the inneriWidth and innerHeight properties of the Window

object.

The following JavaScript code includes a method called getWindowSize that returns the width
and height of the Window object:

wwwroot/bwelnterop.js

var bweInterop = {};
bweInterop.getWindowSize = function () {
var size = {
width: window.innerWidth,
height: window.innerHeight

}

return size;

IMPORTANT NOTE

\E/‘ In this book, we will use the bweInterop namespace for our JavaScript code to both

structure our code and minimize the risk of naming conflicts.
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This is the definition of the WindowSize class thatis used to store the size of the window in .NET:

public class WindowSize

{
public int? Width { get; set; }
public int? Height { get; set; }

The following Index component invokes the GetWindowSize method from the bweInterop. js file:
Pages/Index.razor

@page "/"
@inject IJSRuntime js

<PageTitle>Home</PageTitle>

@if (windowSize.Width != null)
{
<h2>
Window Size: @windowSize.Width x @windowSize.Height
</h2>
}

<button @onclick="GetWindowSize">Get Window Size</button>

@code {
private WindowSize windowSize = new WindowSize();

private async Task GetWindowSize()

{
windowSize = await js.InvokeAsync<WindowSize>(

"bweInterop.getWindowSize");

In the preceding code, IJSRuntime is injected into the component. When the Get Window Size
button is clicked, the GetWindowSize method uses the InvokeAsync method of IJSRuntime to
invoke the getWindowSize JavaScript function. The GetWindowSize JavaScript function returns
the width and height of the window to the windowSize property. Finally, the component regen-

erates its render tree and applies any changes to the browser’s DOM.
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This is a screenshot of the page after the Get Window Size button has been clicked:
O [§ Home x P - X

(]
(3 https:/localhost... A g & @ o

Window Size: 500 x 235

| Get Window Size |

Figure 5.1: Window size example

The InvokeSync method of IJSRuntime is used to call JavaScript functions that return a value. If

we do not need to return a value, we can use the InvokeAsync method instead.

InvokeVoidAsync

The InvokeVoidAsync method is an asynchronous method that is used to invoke a JavaScript

function that does not return a value.

This is the InvokeVoidAsync method of IJSRuntime:

InvokeVoidAsync(string identifier, params object[] args);

Justlike the InvokeAsync method, the first argument is the identifier for the JavaScript function
that is being called, and the second argument is an array of J[SON-serializable arguments. The

second argument is optional.

In JavaScript, the Document object represents the root node of the HTML document. The title
property of the Document object is used to specify the text that appears in the browser’s title bar.
Assume that we want to update the browser’s title as we navigate between the components in

our Blazor WebAssembly app. To do that, we need to use JavaScript to update the title property.
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The following JavaScript code exports a function called setDocumentTitle that sets the title

property of the Document object to the value provided by the title argument:

Shared/Document.razor.js

export function setDocumentTitle(title) {
document.title = title;

The preceding code uses an export statement to export the setDocumentTitle function.

IMPORTANT NOTE

\E/‘ The export statement in JavaScript is used to export functions from JavaScript to

be imported into other programs.

The following Document component uses the setDocumentTitle JavaScript function to update

the browser’s title bar:

Shared/Document.razor

@inject IJSRuntime js

@code {
[Parameter] public string Title { get; set; } = "Home";

protected override async Task OnAfterRenderAsync
(bool firstRender)

{
if (firstRender)
{
IJSObjectReference module =
await js.InvokeAsync<IJSObjectReference>
("import", "./Shared/Document.razor.js");
await module.InvokeVoidAsync
("setDocumentTitle", Title);
}
}
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In the preceding code, IJSRuntime is injected into the component. Then, the OnAfterRenderAsync
method uses the InvokeAsync method to import the JavaScript code and the InvokeVoidAsync

method to invoke the setDocumentTitle JavaScript function.

IMPORTANT NOTE

\E/‘ We are not using the bweInterop namespace in the collocated JavaScript code to

emphasize that it is only referenced by one component.

The following markup uses the Document component to update the browser’s title bar to Home
- My App:

<Document Title="Home - My App" />

The following screenshot shows the resulting document title:

0 D Home - My App x |+

C ®m ()  https://localhost:7036

Hello, world!

Figure 5.2: Updated document title

! TIP
_@_

You can use the built-in PageTitle component to set the title of the page.

By default, JS interop calls are asynchronous. To make synchronous JS interop calls, we need to

use IJSInProcessRuntime.

IJSInProcessRuntime

So far in this chapter, we have only looked at invoking JavaScript functions asynchronously. But
we can also invoke JavaScript functions synchronously. We do that by downcasting IJSRuntime
to IJSInProcessRuntime. IJSInProcessRuntime allows our .NET code to invoke JS interop calls
synchronously. This can be advantageous because these calls have less overhead than their asyn-

chronous counterparts.
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These are the synchronous methods of IJsInProcessRuntime:

e Invoke

. InvokeVoid

The following code uses IJSInProcessRuntime to invoke a JavaScript function synchronously:

@inject IJSRuntime js

@code {
private string GetGuid()

{
string guid =
((I3SInProcessRuntime)js).Invoke<string>("getGuid");

return guid;

In the preceding code, the IJsRuntime instance has been downcast to an I1JSInProcessRuntime
instance. The Invoke method of the IJSInProcessRuntime instance is used to invoke the getGuid

JavaScript method.

The IISRuntime abstraction provides methods to invoke JavaScript functions directly from .NET
methods. They can be invoked either asynchronously or synchronously. Invoking a .NET method

directly from a JavaScript function requires a special attribute.

Invoking a .NET method from a JavaScript function

We can invoke a public .NET method from JavaScript by decorating the method with the
JSInvokable attribute.

The following .NET method is decorated with the JSInvokable attribute to enable it to be invoked
from JavaScript:

private WindowSize windowSize = new WindowSize();

[ISInvokable]

public void GetWindowSize(WindowSize newWindowSize)

{

windowSize = newWindowSize;
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StateHasChanged();

In the preceding code, the windowSize property is updated each time the GetWindowSize meth-
od is invoked from JavaScript. After the windowSize property is updated, the component’s
StateHasChanged method is called to notify the component that its state has changed, and there-

fore, the component should be re-rendered.

IMPORTANT NOTE

\/V The StateHasChanged method of a component is only called automatically for
EventCallback methods. In other cases, it must be called manually to notify the

Ul that it may need to be re-rendered.

To invoke a .NET method from JavaScript, we must create a DotNetObjectReference class for
JavaScript to use to locate the .NET method. The DotNetObjectReference class wraps a JS in-
terop argument, indicating that the value should not be serialized as JSON but instead, should

be passed as a reference.

IMPORTANT NOTE

\/V To avoid memory leaks and allow garbage collection on a component that creates
a DotNetObjectReference class, you must diligently dispose of each instance of
DotNetObjectReference.

The following code creates a DotNetObjectReference instance that wraps the Resize component.

The reference is then passed to the JavaScript method:

private DotNetObjectReference<Resize> objRef;

protected async override Task OnAfterRenderAsync(bool firstRender)

{
if (firstRender)

{
objRef = DotNetObjectReference.Create(this);
await js.InvokeVoidAsync(

"bweInterop.registerResizeHandler",
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objRef);

We can invoke a method in a .NET component from JavaScript using a reference to the component
created with DotNetObjectReference. In the following JavaScript, the registerResizeHandler
function creates the resizeHandler function that is called at initialization, and every time the

window is resized.

bwelnterop.js

bweInterop.registerResizeHandler = function (dotNetObjectRef) {
function resizeHandler() {

dotNetObjectRef.invokeMethodAsync('GetWindowSize',

{

width: window.innerWidth,

height: window.innerHeight

1)
s
resizeHandler();

window.addEventListener("resize", resizeHandler);

In the preceding example, the invokeMethodAsync function is used to invoke the GetWindowSize

.NET method that was decorated with the JSInvokable attribute.

TIP

N\ ! d
_/@\_ You can use either the invokeMethod function or the invokeMethodAsync function

to invoke .NET instance methods from JavaScript.

This is the complete .NET code for the Resize component:

Resize.razor

@page "/resize"

@inject IJSRuntime js
@implements IDisposable
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<PageTitle>Resize</PageTitle>

@if (windowSize.Width != null)

{
<h2>
Window Size: @windowSize.Width x @windowSize.Height
</h2>
}
@code {

private DotNetObjectReference<Resize> objRef;

private WindowSize windowSize = new WindowSize();

protected async override Task OnAfterRenderAsync(
bool firstRender)

{
if (firstRender)
{
objRef = DotNetObjectReference.Create(this);
await js.InvokeVoidAsync(
"bweInterop.registerResizeHandler",
objRef);
}
}
[ISInvokable]
public void GetWindowSize(WindowSize newWindowSize)
{
windowSize = newWindowSize;
StateHasChanged();
}

public void Dispose()

{
objRef?.Dispose();
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The preceding code for the Resize component displays the current width and height of the
browser. As you resize the browser, the displayed values are automatically updated. Also, the
DotNetObjectReference objectis disposed of when the componentis disposed. To test the Resize
component, press Ctrl+F5 to start the application without debugging. After the application starts,

navigate to the /resize page and resize the window.

The IJSRuntime abstraction provides us with a way to invoke JavaScript functions from .NET and

to invoke .NET methods from JavaScript.

We will be using JavaScript’s Web Storage API to complete the project in this chapter. But before

we can use it, we need to understand how it works.

Using local storage

The Web Storage API for JavaScript provides mechanisms for browsers to store key/value pairs.
For each web browser, the size of data that can be stored in web storage is at least 5 MB per origin.
The localStorage mechanism is defined in the Web Storage API for JavaScript. We need to use
JS interop to access the application’s local storage because the Web Storage API requires the use

of JavaScript.

The application’s local storage is scoped to a particular URL. If the user reloads the page or closes
and reopens the browser, the contents of local storage are retained. If the user opens multiple tabs,
each tab shares the same local storage. The data in local storage is retained until it is explicitly

cleared, since it does not have an expiration date.

IMPORTANT NOTE

\G/‘ Datain a localStorage object that is created when using an InPrivate window or

Incognito window is cleared when the last tab is closed.

These are the methods of 1ocalStorage:

e key: This method returns the name of the indicated key based on its position in

localStorage.
e  getItem: This method returns the value for the indicated key from localStorage.
e setltem: This method takes a key and value pair and adds them to localStorage.
e removeltem: This method removes the indicated key from localStorage.

e clear: This method clears localStorage.
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IMPORTANT NOTE

V4 sessionStorageis also defined in the Web Storage API. Unlike localStorage, which
\G/‘ shares its value between multiple browser tabs, sesssionStorage is scoped to an
individual browser tab. Therefore, if the user reloads the page, the data persists, but

if the user closes the tab (or the browser), the data is cleared.

To view the contents of the application’s local storage, open the browser’s developer tools by
pressing F12 and selecting the Application tab. Select Local Storage in the Storage section of the
menu on the left. The following screenshot shows the Application tab of the DevTools dialog

in Microsoft Edge:
() @2 Elements Console Sources Network Application X » —+ (@1 | @6 3 & ... X
Application C Filter © X
(Y Manifest Key Value
€93 Service Workers localStorageData "test"
E] Storage
Storage

v [ Local Storage
ff https://localhost:7025

» [ Session Storage

E] IndexedDB

& websaL Select a value to preview
> @ Cookies

E] Trust Tokens

@ Interest Groups

Figure 5.3: Local Storage

By using the Web Storage AP], it is easy to store data in the browser and retrieve it. Now, let’s get

a quick overview of the project that we are going to build in this chapter.

Creating the local storage service

In this chapter, we will build a local storage service. The service will both write to and read
from the application’s local storage. We will use JS interop to accomplish this. We will use the
InvokeVoidAsync method to write to local storage and the InvokeAsync method to read from

local storage. Finally, we will create a component to test our service.
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The test component will both read and write local storage. It will use JS interop to display the

contents of local storage in a JavaScript alert box.

The following screenshot shows both the test component and the application’s local storage.
When the Save to Local Storage button is clicked, the value of the text in the localStorageData

textbox is saved to local storage.

@] O Loz x | & blaz X | Call x | Q cti % | C#l x ’ + = o X

C M @) https://localho... A g & = <& a

Local Storage Service

localStorageData: |test ]

[ Save to Local Storage H Read from Local Storage ]

4G 0d Elements Console  Sources  Network Application X —+ @3 = & Px¢
Application — (O Filter @ X
(Y Manifest Key Value
295 Service Workers localStorageData {"Value""test","Length":4," Timestamp":"20...
() storage
Storage

v [ Local Storage v {Vla_llue;h"tzst", Length: 4, Timestamp: "2022-09-22T22:32:55.496-05:00"}
ength:

| https//localhost:7025 Timestamp: "2022-09-22T22:32:55.496-85:00"
» [ Session Storage Value: "test"
[il IndexedDB
{7 websqL
» (2 Cookies

{
{

| Trust Tokens

] Interest Groups

Figure 5.4: Local Storage Service test page

When the Read from Local Storage button is clicked, the value of localStorageData is displayed
in a JavaScript alert box. The following screenshot shows a sample of an alert that is displaying

the value in local storage:
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Local Stora

localhost:7025 says

localStorageData = test

localStorageData: “

Save to Local Stor.____ —

Figure 5.5: Read from Local Storage

The build time for this project is approximately 60 minutes.

Project overview

The LocalStorage project will be created by using Microsoft’s Blazor WebAssembly App Empty

project template to create an empty Blazor WebAssembly project. First, we will add a JavaScript

file with the JavaScript functions that our service will need to use to update the application’s

local storage. Next, we will create the interface and class with the .NET methods that will invoke

the JavaScript functions. Finally, we will test our service by adding a collocated JavaScript file.

Getting started with the project

We need to create a new Blazor WebAssembly app. We do this as follows:

1

2
3.
4

5.

Open Visual Studio 2022.
Click the Create a new project button.
Press Alt+S to enter the Search for templates textbox.

Enter Blazor and press the Enter key.

The following screenshot shows the Blazor WebAssembly App Empty project template:

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux  macOS  Windows Blazor Cloud Web

Figure 5.6: Blazor WebAssembly App Empty project template

Select the Blazor WebAssembly App Empty project template and click the Next button.
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6. Enter LocalStorage in the Project name textbox and click the Next button.

This is a screenshot of the dialog used to configure our new project:

Configure your new project

B|aZOFWebAssemb|yApp Empty C# Linux macOS  Windows Blazor Cloud Web

Project name

| LocaIStorage|

Location

E:\Blazor -

Solution name ®

LocalStorage

(] Place solution and project in the same directory

Figure 5.7: Configure your new project dialog

TIP

\ 7/

_/@\_ In the preceding example, we placed the LocalStorage projectinto the E: /

Blazor folder. However, the location of this project is not important.

7. Select .NET 7.0 as the Framework version to use.
8. Check the Configure for HTTPS checkbox.
9. Uncheck the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.
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11.

This is a screenshot of the dialog used to collect additional information about our new

project:

Additional information

Blazor WebAssemb|y App Empty C# Linux macOS  Windows Blazor Cloud  Web

Framework ®

I .NET 7.0 (Standard Term Support) H

Configure for HTTPS ®
[_] ASP.NET Core Hosted ®
[[] Progressive Web Application ®

Figure 5.8: Additional information dialog

Click the Create button.

We have created an empty LocalStorage Blazor WebAssembly project. Let’s now start adding

the JavaScript functions that we will need for reading and writing to local storage.

Writing JavaScript to access local storage

We need to write the JavaScript functions that will read to and write from the application’s local

storage. We do this as follows:

1

2
3
4.
5

Right-click the wwwroot folder and select the Add, New Folder option from the menu.
Name the new folder scripts.

Right-click the scripts folder and select the Add, New Item option from the menu.
Enter javascript in the Search box.

Select JavaScript File.
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6. Name the JavaScript file bweInterop.js.
7. Click the Add button.

8. Enter the following JavaScript:

var bweInterop = {};

bweInterop.setLocalStorage = function (key, data) {
localStorage.setItem(key, data);

bweInterop.getLocalStorage = function (key) {
return localStorage.getItem(key);
}

The preceding JavaScriptincludes a setLocalStorage function that writes to local storage,

and the getLocalStorage function, which reads from local storage.
9. Open the wwwroot/index.html file.
10. Add the following markup to the bottom of the body element:

<script src="scripts/bweInterop.js"></script>

IMPORTANT NOTE

\E/‘ In the wwwroot/index.html file, the script tag that references your custom

Java-Script should be after the Blazor script reference.

Now we need to add the .NET code that will invoke these JavaScript functions. First, we will create

the interface for our service.

Adding the ILocalStorageService interface

We need to create an interface for our service. We do this as follows:

1. Right-click the LocalStorage project and select the Add, New Folder option from the

menu.
2. Name the new folder Services.

3. Right-click the Services folder and then select the Add, New Item option from the menu.
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® N o uno»

10.

11.

Enter interface in the Search box.

Select Interface.

Name the file ILocalStorageService.

Click the Add button.

Add the following code to the ILocalStorageService interface:
ValueTask SetItemAsync<T>(string key, T item);
ValueTask<T?> GetItemAsync<T>(string key);

The preceding methods will be used to set the value of local storage.
Open the Progranm. cs file.
Add the following using statement:

using LocalStorage.Services;

Add the following code after the code that registers HttpClient:

builder.Services.AddScoped

<ILocalStorageService, LocalStorageService>();

The preceding code registers the LocalStorageService in the dependency injection container.

For more information on dependency injection, refer to Chapter 7, Building a Shopping Cart Using

Application State.

We have defined the abstract methods of the service and registered it with the application. Now

it’s time to create the LocalStorageService class.

Creating the LocalStorageService class

We need to create a new class based on the interface we just created. We do this as follows:

1
2.

Right-click the Services folder and select the Add, Class option from the menu.
Name the new class LocalStorageService.

Update the LocalStorageService class to inherit from ILocalStorageService:

public class LocalStorageService : ILocalStorageService

Add the following code to the LocalStorageService class:

private IJSRuntime js;

public LocalStorageService(IJSRuntime JsRuntime)
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js = JsRuntime;

The preceding code defines the constructor for the LocalStorageService class.

5. Add the SetItemAsync method to the LocalStorageService class:

public async ValueTask SetItemAsync<T>(string key, T item)

{
await js.InvokeVoidAsync(
"bweInterop.setlLocalStorage",
key,
JsonSerializer.Serialize(item));
}

The SetItemAsync method invokes the bweInterop.setLocalStorage JavaScript function

with a key and a serialized version of the item to be stored in localStorage.

6. Update the GetItemAsync method to the following:

public async ValueTask<T?> GetItemAsync<T>(string key)

{
var json = await js.InvokeAsync<string>
("bweInterop.getLocalStorage", key);
return JsonSerializer.Deserialize<T>(json);
}

The GetItemAsync method invokes the bweInterop.getLocalStorage JavaScript function
with a key. If bweInterop.getLocalStorage returns a value, that value is deserialized

and returned.

We have completed our service. Now we need to test it.

Creating the Datalnfo class

The DataInfo class will be used to hold the data that we read and write from the application’s

local storage:

1. Right-click the LocalStorage project and select the Add, New Folder option from the

menu.

2. Name the new folder Models.



Chapter 5 155

3. Right-click the Models folder and select the Add, Class option from the menu.
4. Name the new class DataInfo.

5. Add the following properties to the DataInfo class:

public string? Value { get; set; }
public int Length { get; set; }
public DateTime Timestamp { get; set; }

The DataInfo classincludes the data, information about the length of the data, and the date and

time the data was updated.

Now that we have defined an object to hold our data, it’s time to test writing data to the appli-

cation’s local storage.

Writing to local storage
We need to test writing to the application’s local storage using our local storage service. We do
this as follows:

1. Openthe Pages/Index.razor file.

2. Delete the H1 element.

3. Add the following directive:

@using LocalStorage.Services

4. Add the following markup:

<PageTitle>Local Storage Service</PageTitle>
<h2>Local Storage Service</h2>

localStorageData:
<input type="text" @bind-value="data" size="25" />
<hr />
<button @onclick="SaveToLocalStorageAsync">
Save to Local Storage
</button>

The preceding markup adds a textbox to enter the data to be saved to the application’s

local storage and a button to call the SaveToLocalStorageAsync method.
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5. Right-click the Pages folder and select the Add, Class option from the menu.
6. Name the new class Index.razor.cs.

7. Change the class into a partial class by adding the partial keyword:

Public partial class Index

8. Add the following to the code:

[Inject]

ILocalStorageService? localStorage { get; set; }
private string? data;

async Task SaveTolLocalStorageAsync()

{
var dataInfo = new DataInfo()
{
Value = data,
Length = data!.Length,
Timestamp = DateTime.Now
s
await localStorage!.SetItemAsync<DataInfo?>(
"localStorageData”,
dataInfo);
}

The preceding code injects the LocalStorageService into the component and defines
the SaveTolLocalStorageAsync method. The SaveToLocalStorageAsync method uses
localStorageData as the key when saving the data to localStorage.

9. Press Ctrl+F5 to start the application without debugging.

Local Storage Service

localStorageData: |Test |

[ Save to Local Storage J

Figure 5.9: Local Storage Service test page
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10.

11.

12.
13.
14.
15.
16.
17.
18.

Enter the word Test into the localStorageData textbox.
Click the Save to Local Storage button.

Press F12 to open the browser’s developer tools.

Select the Application tab.

Open Local Storage.

Enter a different word into the localStorageData textbox.
Click the Save to Local Storage button.

Verify that the application’s local storage has been updated.

Close the browser.

We have used the Web Storage API to save data to the application’s local storage. Next, we need

to learn how to read from the application’s local storage. Since we will be displaying the data in

a JavaScript alert box, we need to add some JavaScript code to call the alert function.

Adding a collocated JavaScript file

We need to add a collocated JavaScript file to contain the JavaScript code that will call the alert

function. We do this as follows:

S T o

Return to Visual Studio.
Right-click the Pages folder and select the Add, New Item option from the menu.
Enter javascript in the Search box.
Select JavaScript File.
Name the JavaScript file Index.razor.js.
Add the following JavaScript to the Index.razor.js file:
export function showLocalStorage(data) {

alert(data);
¥

The preceding code exports the showLocalStorage function that opens an alert box, con-
taining the text that is specified by the data parameter.

Open the Pages/Index.razor.cs file.

Inject an instance of IJSRuntime into the Index component by adding the following code:

[Inject]
IJSRuntime js { get; set; }
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9. Add the following property:

private IJSObjectReference? module;

10. Add the OnAfterRenderAsync method:

protected override async Task OnAfterRenderAsync(bool firstRender)

{
if (firstRender)
{
module = await js.InvokeAsync<IJSObjectReference>
("import", "./Pages/Index.razor.js");
}
}

The JavaScript functions that are in the Pages/Index.razor.js file can now be invoked from

the Index component.

Reading from local storage
We need to test reading from the application’s local storage using our local storage service. We

do this as follows:

1. Openthe Pages/Index.razor file.
2. Add the following button beneath the existing button:
<button @onclick="ReadFromLocalStorageAsync">

Read from Local Storage
</button>

The preceding markup adds a button that calls the ReadFromLocalStorageAsync method.

3. Open the Pages/Index.razor.cs file.
4. Add the ReadFromLocalStorageAsync method:

async Task ReadFromLocalStorageAsync()
{
if (module is not null)
{
DataInfo? savedData =
await localStorage!.GetItemAsync
<DataInfo>("localStorageData");



Chapter 5 159

string result =
$"localStorageData = {savedData!.Valuel}";

await module.InvokeVoidAsync

("showLocalStorage", result);

}

The ReadFromLocalStorageAsync method uses the localStorageData key when accessing

the application’s local storage.

5. Press Ctrl+F5 to start the application without debugging.
6. Click the Read from Local Storage button.

7. Verify that the contents of the alert box match the contents of the application’s local

storage.

The ReadFromLocalStorage method invoked the showLocalStorage function in the collocated

JavaScript file. We have now completed the testing of our local storage service.

Summary

You should now be able to create a local storage service by using JS interop to invoke JavaScript

functions from your Blazor WebAssembly application.

In this chapter, we explained why you may still need to use JavaScript and how to use the
IJSRuntime abstraction to invoke JavaScript functions from .NET, both asynchronously and syn-
chronously. Conversely, we explained how to invoke .NET methods from JavaScript functions.

Finally, we explained how to store data in the browser by using the application’s local storage.

After that, we used the Blazor WebAssembly App Empty project template to create a new project.
We added a couple of JavaScript functions to read and write the application’s local storage. Then,
we added a class to invoke those JavaScript functions. In the last part of the chapter, we tested

our local storage service by adding a collocated JavaScript file that opened a JavaScript alert box.

One of the biggest benefits of using Blazor WebAssembly is that all the code runs on the browser.
This means that a web app built using Blazor WebAssembly can run offline. In the next chapter,

we will leverage this advantage to create a progressive web app.
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Questions

The following questions are provided for your consideration:

1.

2
3
4.
5

Can IJSRuntime be used to render a UI?

How would you add our local storage service to a Razor class library?

What are the benefits of using a collocated JavaScript file?

Do you think that you will still use JavaScript? If so, what will you use it for?

In what scenarios do you need to invoke JavaScript asynchronously rather than synchro-

nously?

Further reading

The following resources provide more information regarding the topics covered in this chapter:

For more information on using JavaScript, refer to https://www.w3schools. com/js.
For more detailed information on JavaScript, refer to https://developer.mozilla.org/
en-US/docs/Web/javascript.

For the JavaScript reference, refer to https://developer.mozilla.org/en-US/docs/Web/
JavaScript/Reference.

For more information on localStorage, refer to https://www.w3.org/TR/
webstorage/#the-localstorage-attribute.

For more information on Microsoft Edge (Chromium) Developer Tools, refer to https://

learn.microsoft.com/en-us/microsoft-edge/devtools-guide-chromium.


https://www.w3schools.com/js
https://developer.mozilla.org/en-US/docs/Web/javascript
https://developer.mozilla.org/en-US/docs/Web/javascript
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference
https://www.w3.org/TR/webstorage/#the-localstorage-attribute
https://www.w3.org/TR/webstorage/#the-localstorage-attribute
https://learn.microsoft.com/en-us/microsoft-edge/devtools-guide-chromium
https://learn.microsoft.com/en-us/microsoft-edge/devtools-guide-chromium

Building a Weather App as a
Progressive Web App (PWA)

As web developers, we develop amazing web apps of all kinds, but until recently there has been a
divide between what a web app can do versus what a native app can do. Anew class of apps called
Progressive Web Apps (PWAs) is helping to bridge that divide by enabling us to add native-like
capabilities, reliability, and installability to our web apps. A PWA is a web application that takes

advantage of native app features while retaining all the features of a web app.

In this chapter, we will learn what defines a PWA, as well as how to create a PWA by adding a

manifest file and a service worker to an existing web application.

The project that we create in this chapter will be a local 5-day weather forecast application that
can be installed and run as a native application on Windows, macOS, iPhones, Android phones,
and so on and can be distributed through the various app stores. We will use JavaScript’s Geo-
location API to obtain the location of the device and the OpenWeather One Call API to fetch
the weather forecast for that location. We will convert the application into a PWA by adding a
manifest file and a service worker. The service worker will use the CacheStorage API to cache

information so that the PWA can work offline.

Native app, am I?
Web application, am I?

PWA!
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In this chapter, we will cover the following topics:

e  Understanding PWAs

e  Working with manifest files

e  Working with service workers

e  Using the CacheStorage API

e  Using the Geolocation API

e  Using the OpenWeather One Call API
e Creating a PWA

Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction
to Blazor WebAssembly.

We will be using an external weather API to access the weather forecast data for our project.
The API that we will be using is the OpenWeather One Call API. This is a free API that is pro-
vided by OpenWeather (https://openweathermap.org). To get started with this AP, you need
to create an account and obtain an API key. If you do not want to create an account, you can use

the weather. json file that we have provided in the GitHub repository for this chapter.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chaptereé.

The Code in Action video is available here: https://packt.link/Ché.

Understanding PWAs

A PWA is a web application that uses modern web capabilities to deliver a native app-like expe-
rience to users. PWAs look and feel like native applications because they run in their own app
window instead of the browser’s window, and they can be launched from the Start menu or
taskbar. PWAs offer an offline experience and load instantly due to their use of caching. They can
receive push notifications and are automatically updated in the background. Finally, although
they do not require a listing in an app store for distribution, they can be distributed through the

various app stores.


https://openweathermap.org
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter06
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter06
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter06
https://packt.link/Ch6
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Many large companies, such as Pinterest, Starbucks, Trivago, and Twitter, have embraced PWAs.

Companies are drawn to PWAs because they can develop them once and use them everywhere.

A PWA feels like a native application due to a combination of technologies. To convert a web app

into a PWA, it must use HTTPS and include both a manifest file and a service worker.

HTTPS

To be converted into a PWA, the web app must use HTTPS and must be served over a secure net-
work. This should not be a problem since most browsers will no longer serve pages over HTTP.
Therefore, even if you are not planning to convert a Blazor WebAssembly app into a PWA, you

should always be using HTTPS.

TIP

]
—\@/— A Secure Sockets Layer (SSL) certificate is required to enable HTTPS. A great source
4 N
E for free SSL certificates is Let’s Encrypt (https://letsencrypt.org). Itis a free,
automated, and open Certificate Authority (CA).

Manifest files

A manifest file is a simple JavaScript Object Notation (JSON) document that contains an ap-
plication’s name, defaults, and startup parameters for when a web application is launched. It

describes how an application looks and feels.

This is an example of a simple manifest file:

{

"name": "My Sample PWA",
"display": "standalone",
"background_color": "#ffffff",
"theme_color": "#03173d",
"icons": [
{
"src": "icon-512.png",
"type": "image/png",
"sizes": "512x512"


https://letsencrypt.org
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A manifest file must include the name of the application and at least one icon. We will look more

closely at manifest files in the next section.

Service workers

A service worker is a JavaScript file that defines the offline experience for the PWA. It intercepts
and controls how a web browser handles its network requests and asset caching.

This is the content of the service-worker.js file that is included in the Blazor WebAssembly

PWA project template provided by Microsoft:

self.addEventListener('fetch', () => { });

It is only one line of code and—as you can see—it does not actually do anything. However, it
counts as a service worker and is all that is technically needed to convert an application into a

PWA. We will take a closer look at more robust service workers later in this chapter.

A PWA is a web app that can be installed on a device like a native application. If a web app uses
HTTPS and includes both a manifest file and a service worker, it can be converted into a PWA.

Let’s take a closer look at manifest files.

Working with manifest files

A manifest file provides information about an app in JSON format. Itis usually in the root folder of
an application. The following code snippet shows how to add a manifest filenamed manifest. json
to the index.html file:

<link href="manifest.json" rel="manifest" />

Here is a more robust manifest file that includes more fields than the previous example:

manifest.json
{
Tehip®s PIERY
"lang": "en",
"name": " 5-Day Weather Forecast",
"short_name": "Weather",
"scope": "/",
"display": "standalone",
“start_url": "./",

"background_color": "transparent",
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"theme_color": "transparent",
"description": "This is a 5-day weather forecast.",
"orientation": "any",

"related_applications": [],
"prefer_related_applications": false,
"icons": [
{
"src": "icon-512.png",
"type": "image/png",
"sizes": "512x512"

}
1,
"url": "https://bweweather.azurewebsites.net",
"screenshots": [],

"categories": ["weather"]

}

As mentioned earlier, a manifest file must include the name of the application and at least one
icon. Beyond that, everything else is optional, although we highly recommend that you include

at least the description, short_name, and start_url in your manifest files.
These are the keys used in the preceding manifest.json file:

e dir:Thebasedirection of name, short_name, and description. Itis either 1tr, rtl, or auto.
e lang: The primary language of name, short_name, and description.

e name: The name of the app. The maximum length is 45 characters.

e short_name: The short name of the app. The maximum length is 12 characters.

e scope: The navigation scope of the app.

e display: The way the app is displayed. The valid options are fullscreen, standalone,

minimal-UI, or browser.
e start_url: The Uniform Resource Locator (URL) of the app.

e  background_color: The color used for the app’s background during installation on the

splash screen.
e theme_color: The default theme color.

e description: A short description of the app.
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e orientation: The default screen orientation. Some of the options are any, natural,
landscape, and portrait.

e related_applications: Any related apps that the developer wishes to highlight. These
are usually native apps.

e prefer_related_applications: A value notifying the user agent that the related appli-
cation is preferred over a web app.

e icons:One or more images used by the app. This is usually the largest section of the file

because many devices prefer images of different sizes.
e url:The address of the app.
e screenshots: An array of images of the app in action.

e categories: An array of strings representing the categories that the app belongs to.

The preceding list does notinclude all the keys that can be included in amanifest. json file. Also,

more keys are still being added every year.

A manifest file controls how the PWA appears to the user and is required to convert a web app
into a PWA. A service worker is also required to convert a web app into a PWA. Let’s take a closer

look at service workers.

Working with service workers

Service workers provide the magic behind PWAs. They are used for caching, background syncing,
and push notifications. A service worker is a JavaScript file that intercepts and modifies navigation
and resource requests. It gives us full control over which resources are cached and how our PWA

behaves in different situations.

A service worker is simply a script that your browser runs in the background. It is separate from
the app and has no Document Object Model (DOM) access. It runs on a different thread than
the thread used by the main JavaScript that powers your app, so it is not blocking. It is designed

to be fully asynchronous.

Service worker life cycle

When working with service workers, it is very important to understand their life cycle because
offline support can add a significant amount of complexity to the web app. There are three steps
in the life cycle of a service worker—install, activate, and fetch, as illustrated in the following

diagram:
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-2 )

Figure 6.1: Service worker life cycle

Install

During the install step, the service worker usually caches some of the static assets of the website,
such asaYou are offline splash screen. If the files are cached successfully, the service worker
is installed. However, if any of the files fail to download and cache, the service worker is not in-

stalled and does not move to the activate step.

If the service worker is not successfully installed, it will try to be installed the next time the web
app is run. Therefore, the developer can be assured that if the service worker has been success-
fully installed, the cache contains all the static assets that were designated to be cached. After

the install step is successfully completed, the activate step is initiated.

Activate

During the activate step, the service worker handles the management of the old caches. Since
a previous installation may have created a cache, this is the app’s opportunity to delete it. After
the activate step is successfully completed, the service worker is ready to begin processing the

fetch events.

Fetch

During the fetch step, the service worker controls all the pages that fall under its scope. It handles
all the fetch events that occur when a network requestis made from the PWA. The service worker

will continue to fetch until it is terminated.

Updating a service worker

To update the service worker that is running for our website, we need to update the service
worker’s JavaScript file. Each time a user navigates to our site, the browser downloads the cur-
rent service worker and compares it with the installed service worker. If they are different, it will

attempt to replace the old service worker.
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However, this does not happen immediately. The new service worker must wait until the old
service worker is no longer in control before it can be activated. The old service worker will re-
main in control until all the open pages are closed. When the new service worker takes control,

its activate event will fire.

Cache management is handled during the activate callback. The reason we manage the cache
during the activate callback is that if we were to wipe out any old caches in the install step, the
old service worker (which has control of all the current pages) would suddenly stop being able

to serve files from that cache.

The following screenshot shows a service worker that is waiting to activate:

(N D:‘ Elements  Console  Sources  Network Performance Memory Application X Security » =+ 027 2'3:3 %O coc ¢
Application Service Workers
> Manifest
([ offline [J Update on reload () Bypass for network
8 Storage
https://localhost:7057/ Network requests  Update ~Unregister
Storage
v @ Local Storage Source  service-worker.js
@B httpsy/localhost:7057 Received 10/8/2022, 9:19:20 PM
» f Session Storage
8 IndexedDB Status @ #1711 activated and is running stop
B websaL )
N ® Cookies © #1712 waiting to activate skipWaiting Received 10/8/2022, 9:23:25 PM

8 Trust Tokens

Push  Test push message from DevTools. Push
8 Interest Groups
Sync  test-tag-from-devtools Sync
Cache
> 8 Cache Storage Periodic Sync  test-tag-from-devtools Periodic Sync

8 Back/forward cache
Update Cycle | version Update Activity Timeline

Background Services b #1711 Install |

T Background Fetch
¥ Background Sync
Q Notifications b #1711 Activate
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Figure 6.2: Service worker waiting to activate

TIP
N The service worker will not be activated until the user has navigated away from the
7 Yy N app in all tabs. Reloading the tab will not suffice, even if the app is only running in

that one tab. However, you can activate a service worker that is waiting to activate

by clicking the skipWaiting link. The skipWaiting link is highlighted in Figure 6.2.
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Types of service workers

There are many different types of service workers, from the ridiculously simple to the more com-
plex. The following diagram shows some of the different types of service workers, ordered from

simple to complex:

Offline
Copy with
Offline Offline Advanced
Page Page Caching

Offline Cache-First Background
Copy of Network Sync
Pages

Figure 6.3: Types of service workers from simple to complex

Offline page
This is the simplest type of functioning service worker to create. All we need to create this type of

service worker is an HTML page thatindicates an application is offline. Whenever an application

is unable to connect to a network, we simply display that HTML page.

Offline copy of pages

With this type of service worker, we store a copy of each page in the cache as our visitors view
them. When the application is offline, it serves the pages from the cache. This approach may
only work for applications with a limited number of pages because if a page that a user wants

to view has not yet been viewed by that user, it will not yet be in the cache and the app will fail.

Offline copy with offline page

This type of service worker is an improved version of the offline copy of pages service worker. It
combines the two previous types of service workers. With this type of service worker, we store a
copy of each page in the cache as our visitors view them. When an application is offline, it serves
the pages from the cache. If a page that a user wants to view is not in the cache, we display the

HTML page that indicates the application is offline.
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Cache-first network

This type of service worker always uses the cache first. If the requested page is in the cache, it
serves that page before it requests the page from the server and updates the cache with the re-
quested page. Using this service worker, we always serve the version of the page that is in the
cache before requesting the page from the server, thus users are served the same data whether

they are online or offline.

IMPORTANT NOTE

\@/ The cache-first network service worker is the type of service worker that is preferred
by Microsoft.

Advanced caching

This type of service worker is a combination of each of the preceding types. With this type of
service worker, we designate different files and routes to be cached using different rules. For
example, some data, such as stock prices, should never be cached, while other data that does not

change very often should be cached.

Background sync

This is the most complex type of service worker. It allows a user to continue to use an application
to add and edit data when they are offline. Then, when they are back online, the application will
sync their data with the network.

This is not a complete list of all the different types of service workers that are available. However,
it should give you an idea of the power and flexibility of service workers and the importance of

caching. All the service workers on our list rely on the CacheStorage API for caching.

Using the CacheStorage API

The CacheStorage API is used to cache request/response object pairs, where the request ob-
jects are the keys and the response objects are the values. It was designed to be used by service
workers to provide offline functionality. A caches object is an instance of CacheStorage. Itis a

global object that is located in the window object.

We can use the following code to test if CacheStorage is available on the browser:

const hasCaches = 'caches' in self;
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A caches object is used to maintain a list of caches for a particular web app. Caches cannot be
shared with other web apps and they are isolated from the browser’s HTTP cache. They are en-

tirely managed through the JavaScript that we write.
These are some of the methods of CacheStorage:

e delete(cacheName): This method deletes the indicated cache and returns true. If the

indicated cache is not found, it returns false.

e has(cacheName): This method returns true if the indicated cache exists and false oth-
erwise.

e  keys: This method returns a string array of the names of all the caches.

e open(cacheName): This method opens the indicated cache. If it does not exist, itis created

and then opened.

When we open an instance of CacheStorage, a Cache object is returned. These are some of the

methods of a Cache object:

e add(request): This method takes a request and adds the resulting response to the cache.

e addAll(requests): This method takes an array of requests and adds all the resulting

responses to the cache.

e delete(request): This method returns trueifit can find and delete the indicated request,

and false otherwise.
e  keys():This method returns an array of keys.
e match(request): This method returns the response associated with the matching request.

e put(request, response): This method adds the request and response pair to the cache.

TIP

\ 7/

_/@\_ A Cache object does not get updated unless we explicitly request it to be updated.

Also, these objects do not expire. We need to delete them as they become obsolete.

Service workers use the CacheStorage API to allow the PWA to continue to function when it is

offline. Next, we will explain how to use the Geolocation API.
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Using the Geolocation API

The Geolocation API for JavaScript provides a mechanism for us to obtain the location of a user. Us-

ing the Geolocation API, we can obtain the coordinates of a device that the browser is running on.

The Geolocation APIis accessed through anavigator.geolocation object. When we make a call
to the navigator.geolocation object, the user’s browser asks the user for permission to access
their location. If they accept, the browser uses the device’s positioning hardware, such as the

Global Positioning System (GPS) on a smartphone, to determine its location.

Before we attempt to use the navigator.geolocation object, we should verify thatitis supported
by the browser. The following code tests for the presence of geolocation support on the browser:
if (navigator.geolocation) {
var position = await getPositionAsync();

} else {

throw Error("Geolocation is not supported.”);

}s

For the project in this chapter, we will be using the getCurrentPosition method to retrieve
the device’s location. This method uses two callback functions. The success callback func-
tion returns a GeolocationPosition object, while the error callback function returns a
GeolocationPositionError object. If the user denies us access to their position, it will be re-

ported in the GeolocationPositionError object.
These are the properties of the GeolocationPosition object:

e coords.latitude: This property returns a double thatrepresents the latitude of the device.

e coords.longitude: This property returns a double that represents the longitude of the
device.

e coords.accuracy: This property returns a double that represents the accuracy of the
latitude and the longitude, expressed in meters.

e coords.altitude: This property returns a double thatrepresents the altitude of the device.

e coords.altitudeAccuracy: This property returns a double that represents the accuracy
of the altitude, expressed in meters.

e coords.heading: This property returns a double that represents the direction in which

the device is heading, expressed in degrees. If the device is stationary, the value is NaN.
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e coords.speed: This property returns a double that represents the speed of the device,

expressed in meters per second.

e  timestamp: This property returns the date and time of the response.

The GeolocationPosition object always returns the coords.latitude, coords.longitude,
coords.accuracy, and timestamp properties. The other properties are only returned if they are

available.

By using JavaScript’s Geolocation API, we can determine the latitude and longitude of a device.
We need this information to use the OpenWeather One Call APIto request a local weather forecast

for our project.

Using the OpenWeather One Call API

The data source for the project in this chapter is a free API provided by OpenWeather. It is called
the OpenWeather One Call API (https://openweathermap.org/api/one-call-api). This API
can return current, forecast, and historical weather data. We will be using it to access the local

forecast for the next 5 days. This is the format of an API call using the OpenWeather One Call API:

https://api.openweathermap.org/data/2.5/
onecall?lat={lat}&lon={lon}&appid={API key}

These are the parameters for the OpenWeather One Call APIL:

e lat:Latitude. This parameter is required.
e lon: Longitude. This parameter is required.

e appid: API key. This parameter is required. After you create an account, you can manage

your API keys from the API keys tab.
e units: Units of measurement. This is set to Standard, Metric, or Imperial.

e exclude: Excluded data. This is used to simplify data that is returned. Since we will only
be using the daily forecast, we will exclude current, per minute, and hourly data, and

alerts for our project. This is a comma-delimited list.

e lang: Language of the output.


https://openweathermap.org/api/one-call-api
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This is a fragment of the response from the OpenWeather One Call API:

weather.json fragment

{
"dt": 1616436000,
"sunrise": 1616416088,
"sunset": 1616460020,
"temp": {
"day": 58.5,
"min": 54.75,
"max": 62.6,
"night": 61.29,
"eve": 61.25,
"morn": 54.75
¥
"feels_like": {
"day": 49.69,
"night": 51.91,
"eve": 50.67,
"morn": 47.03
bs

"pressure": 1011,
"humidity": 85,
"dew_point": 54.01,
"wind_speed": 17.83,
"wind_deg": 168,
"weather": [
{
"id": 502,
"main": "Rain",
"description": "heavy intensity rain",
"icon": "1ed"
}
1,
"clouds": 98,
“pop”: 1,
"rain": 27.91,

"uvi": 2.34



Chapter 6 175

In the preceding JSON fragment, we have highlighted the fields that we are using in this chapter’s

project.

IMPORTANT NOTE

\/V This project uses version 2.5 of the OpenWeather One Call API They have recently
released version 3.0 of the API. There is a small fee to use the new version of the API

if you make over 1,000 API calls in a day.

The OpenWeather One Call APIis a simple API that we will be using to obtain the daily forecast
for a given location. Now, let’s get a quick overview of the project that we are going to build in

this chapter.

Creating a PWA

In this chapter, we will build a Blazor WebAssembly app to display a local 5-day weather forecast

and then convert it into a PWA.

The web app we will build uses JavaScript’s Geolocation API to determine the current latitude
and longitude of the device. It uses the OpenWeather One Call API to obtain the local weather
forecast and uses a variety of Razor components to display the weather forecast to the user. After
we have completed the web app, we will convert it into a PWA by adding a logo, a manifest file,

and a service worker. Finally, we will install, run, and uninstall the PWA.

This is a screenshot of the completed application:

5-Day Weather Forecast - Weather Forecast

Sunday, October 9, Monday, October 10, Tuesday, October 11, Wednesday, October Thursday, October
2022 2022 2022 12,2022 13,2022

*» e

broken clouds scattered scattered moderate rain clear sky
79F°/5TF° clouds clouds 87F°/69F° 81F° /58 F°
86 F°/65F° 84 F°/68F°

Figure 6.4: 5-Day Weather Forecast application
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The build time for this project is approximately 90 minutes.

Project overview
AWeatherForecast project will be created by using Microsoft’s Blazor WebAssembly App Empty

project template to create an empty Blazor WebAssembly project. First, we will use JavaScript
interop with the Geolocation API to obtain the coordinates of the device. We will then use the
OpenWeather One Call API to obtain a weather forecast for those coordinates. Next, we will

create a couple of Razor components to display the forecast.

To convert the web app into a PWA, we will add alogo, a manifest file, and an offline page service

worker. After testing the service worker, we will install, run, and uninstall the PWA.

Getting started with the project

We need to create a new Blazor WebAssembly app. We do this as follows:

1. Open Visual Studio 2022.

2. Click the Create a new project button.

3. Press Alt+S to enter the Search for templates textbox.
4

Enter Blazor and press the Enter key.

The following screenshot shows the Blazor WebAssembly App Empty project template.

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux macOS Windows Blazor Cloud Web

Figure 6.5: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter WeatherForecast in the Project name textbox and click the Next button.
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This is a screenshot of the dialog used to configure our new project:

Configure your new project

B|aZOrWebAssemb|y App Empty C#  Linux macOS Windows Blazor Cloud Web

Project name

WeatherForecast
Location

E:\Blazor -
Solution

Create new solution -
Solution name ®

| eatherForecas]

[[] Place solution and project in the same directory

Figure 6.6: Configure your new project dialog

TIP

N\ 7/

-/@\_ In the preceding example, we placed the WeatherForecast projectinto the

E:/Blazor folder. However, the location of this project is not important.

7. Select .NET 7.0 as the version of the Framework to use.
8. Check the Configure for HTTPS checkbox.
9. Uncheck the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.
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This is a screenshot of the dialog used to collect additional information about our new

project:

Additional information

B|azorWebAssemb|yApp Empty <* Llinux macOS  Windows Blazor Cloud  Web

Framework ®

| .NET 7.0 (Standard Term Support)

Configure for HTTPS ®
[[] ASP.NET Core Hosted ®
[[] Progressive Web Application ®

Figure 6.7: Additional information dialog

IMPORTANT NOTE

\/V The reason that we are not checking the Progressive Web Application check-
box is that we will be transforming the application into a PWA as part of

this project.

11. Click the Create button.

We have created an empty WeatherForecast Blazor WebAssembly project. Let’s get started by

adding the JavaScript function for determining the location of the device.
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Add JavaScript to determine our location

We need to add the JavaScript function to determine our current latitude and longitude. We do

this as follows:

1. Right-click the wwwroot folder and select the Add, New Folder option from the menu.
Name the new folder scripts.

Right-click the scripts folder and select the Add, New Item option from the menu.

2
3
4. Enter javascript in the Search box.
5. SelectJavaScript File.

6

Name the file bweInterop.js.

\ TIP

\ 7/
-,@\- In this book, we will be using the bweInterop namespace for our JavaScript

code to both structure our code and minimize the risk of naming conflicts.

7. Click the Add button.

8. Enter the following JavaScript:

var bweInterop = {};

bweInterop.getPosition = async function () {
function getPositionAsync() {
return new Promise((success, error) => {
navigator.geolocation.getCurrentPosition
(success, error);
})s
}

if (navigator.geolocation) {
var position = await getPositionAsync();
var coords = {
latitude: position.coords.latitude,
longitude: position.coords.longitude
¥
return coords;
} else {
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throw Error("Geolocation is not supported.");
}s
}
The preceding JavaScript code uses the Geolocation API to return the latitude and longi-
tude of the device. If it is not allowed or it is not supported, an error is thrown.
9. Open the wwwroot/index.html file.
10. Add the following markup at the bottom of the body element:

<script src="scripts/bweInterop.js"></script>

We have created a JavaScript function that uses the Geolocation API to return our current latitude

and longitude. Next, we need to invoke it from our web app.

Invoke the JavaScript function

We need to add a class to store our location and then we can invoke our bweInterop.getPosition

function. We do this as follows:

A

Right-click the WeatherForecast project and select the Add, New Folder option from

the menu.

Name the new folder Models.

Right-click the Models folder and select the Add, Class option from the menu.
Name the new class Position.

Add the following properties to the Position class:

public double Latitude { get; set; }
public double Longitude { get; set; }

This is the class that we will use to store our coordinates.
Open the Pages/Index.razor file.

Delete the H1 element.

Add the following directives:

@using WeatherForecast.Models

@inject IJSRuntime js
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9. Add the following markup:

<PageTitle>Weather Forecast</PageTitle>

@if (pos == null)

{
<p><em>@message</em></p>
}
else
{
<h2>
Latitude: @pos.Latitude,
Longitude: @pos.Longitude
</h2>
}
@code {
string message = "Loading...";
Position? pos;
}

The preceding markup displays the value of the message field if the pos property is null.
Otherwise, it displays the latitude and longitude from the pos property.

10. Add the following OnInitializedAsync method to the code block:

protected override async Task OnInitializedAsync()

{
try
{
await GetPositionAsync();
}
catch (Exception)
{
message = "Geolocation is not supported.”;
¥



182 Building a Weather App as a Progressive Web App (PWA)

The preceding code attempts to get our coordinates when the page initializes.

11. Add the following GetPositionAsync method to the code block:

private async Task GetPositionAsync()
{
pos = await js.InvokeAsync<Position>(

"bweInterop.getPosition");

}

The preceding code uses JavaScript interop to invoke the JavaScript function that we
wrote that uses the Geolocation API to return our coordinates. For more information

on JavaScript interop, refer to Chapter 5, Building a Local Storage Service Using JavaScript
Interoperability (JS Interop).

12. Press Ctrl+F5 to start the application without debugging.

The following screenshot is an example of the dialog that will ask you for permission to
access your location:

localhost:7146 wants to X

@ Know your location

Allow Block

Figure 6.8: Geolocation permission dialog
13. Click the Allow button to allow the app to have access to your location.

The following screenshot is of the Home page of our Weather Forecast app:

(im] [ Weather Forecast X |+ = O X

@ https//localhost7.. © A vg a &

Latitude: 33.1463, Longitude: 97.1334

Figure 6.9: Home page displaying our coordinates
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You can disable the app’s ability to access your location by using the Location access

allowed dialog that is shown in the following screenshot:

0 [ Weather Forecast x IS = X

O
() https;//localhost:7.. @ A {a ] &

Location access allowed

L: 1334

This site can access your location.

@ Continue allowing this site to access your
location

O Always block https://localhost:7146 from
accessing your location

Figure 6.10: Location access allowed dialog

The Location access allowed dialog is accessed via the highlighted button on the browser’s

toolbar. You may want to toggle the permissions to see how that impacts the app.

14. Close the browser.

We have used the Geolocation APIto display our latitude and longitude on the Home page. Next,

we need to provide those coordinates to the OpenWeather One Call APIL

Add an OpenWeather class

We need to add an OpenWeather class to capture the results from the OpenWeather One Call API.

We do this as follows:

1

2
3.
4

Return to Visual Studio.
Right-click the Models folder and select the Add, Class option from the menu.
Name the new class OpenWeather.

Click the Add button.
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5. Add the following classes:

public class OpenWeather

{
public Daily[] Daily { get; set; }
}
public class Daily
{
public long Dt { get; set; }
public Temp Temp { get; set; }
public Weather[] Weather { get; set; }
}
public class Temp
{
public double Min { get; set; }
public double Max { get; set; }
}
public class Weather
{
public string Description { get; set; }
public string Icon { get; set; }
}

The preceding classes will be used to store the responses from the OpenWeather One Call API.

Now we need to add a component to display the responses. We will use Bootstrap to style our

new component.

Install Bootstrap
We need to install Bootstrap in our web app. We do this as follows:
1. Right-click the wwwroot/css folder and select the Add, Client-Side Library option from
the menu.

2. Enter bootstrap into the Library search textbox and press the Enter key.

3. Select Choose specific files.
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4. Select only the css files, as shown in the following screenshot:

Add Client-Side Library

Provider: | cdnjs ¥

Library: bootstrap@5.2.2
O Include all library files

® Choose specific files:

4 [H] &5 Files:
v Bl css
(] mmjs
> [] B3 scss

Target Location: wwwroot/css/bootstrap/

‘ Install

‘ Cancel

Figure 6.11: Add Client-Side Library dialog

5. Click the Install button.

&

Now that

IMPORTANT NOTE

After youinstall Bootstrap, a new folder will be added to the wwwroot/css
folder. This new folder contains all the CSS files needed for Bootstrap. We

will only be using the bootstrap.min.css file in this project.

Bootstrap is installed, let’s verify that it is working.

6. Open the wwwroot/index.html file.

7. Addthefollowing markup to the head element before the link to the css/app. css stylesheet.

<link

8. Openthe

href="css/bootstrap/css/bootstrap.min.css"

rel="stylesheet" />

Pages/Index.razor page.
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9. Add the following markup below the PageTitle component.

<div class="alert alert-info">

Bootstrap is installed!

</div>
10. Press Ctrl+F5 to start the application without debugging.
11. Verify that the top of the page is now blue.
12. Close the browser.

Now that Bootstrap is properly installed, we can add the new component.

Add a DailyForecast component

We need the new component to display each day’s forecast. We do this as follows:

1.

S T o

Right-click the WeatherForecast project and select the Add, New Folder option from

the menu.

Name the new folder Shared.

Right-click the Shared folder and select the Add, Razor Component option from the menu.
Name the new component DailyForecast.

Click the Add button.

Replace the existing markup with the following markup:

<div class="card text-center">
<div class="card-header">
@Date
</div>
<div class="card-body">
<img src="@IconUrl" />
<h4 class="card-title">@Description</h4>
<b>@((int)HighTemp) F&deg;</b> /
@((int)LowTemp) F&deg;
</div>
</div>

@code {
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This component uses the Card component from Bootstrap to display the daily forecast.

7. Add the following code to the code block:

[Parameter] public
[Parameter] public
[Parameter] public
[Parameter] public

[Parameter] public

long Seconds { get; set; }
double HighTemp { get; set; }
double LowTemp { get; set; }
string? Description { get; set; }

string? Icon { get; set; }

private string? Date;

private string? IconUrl;

protected override

{

void OnInitialized()

Date = DateTimeOffset

.FromUnixTimeSeconds(Seconds)

.LocalDateTime

.ToLongDateString();

IconUrl = String.Format(

"https://openweathermap.org/img/wn/{0}@2x.png",

Icon);

}

The preceding code defines the parameters that are used to display the daily weather forecast.

The OnInitialized method is used to format the Date and IconUrl fields.

We have added a Razor component to display each day’s weather forecast using the Card com-

ponent from Bootstrap.

Fetch the forecast

We need to fetch the weather forecast. We can fetch the forecast by either calling the OpenWeather

One Call API or using the weather. json file thatis in GitHub. We do this as follows:

1. Openthe Pages/Index.razor file.

2. Add the following using statements:

@using System.Text

@using WeatherForecast.Shared
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Add the following directive:

@inject

HttpClient Http

Add the following field to the top of the code block:

OpenWeather? forecast;

Add the GetForecastAsync method to the code block:

private async Task GetForecastAsync()

{

}

Add the following code to the GetForecastAsync method:

if (pos
{

I= null)

string APIKey = "{Your API Key}";
StringBuilder url = new StringBuilder();

url
url
url
url
url
url
url
url
url
url

url

.Append("&exclude=");

.Append("&appid=");
.Append(APIKey);

.Append("https://api.openweathermap.org");
.Append("/data/2.5/onecall?");

.Append("lat=");
.Append(pos.Latitude);
.Append(“"&lon=");
.Append(pos.Longitude);

.Append("current,minutely, hourly,alerts");
.Append("&units=imperial");

forecast = await Http.GetFromJsonAsync<OpenWeather>

.4

(url.ToString());

IMPORTANT NOTE

You need to replace {Your_API_Key} with the API key that you obtained

from OpenWeather. Also, it may take a couple of hours for your API key to

become active.
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The preceding method uses the OpenWeather One Call APIwith the coordinates obtained
by the GetPositionAsync method to populate the forecast object.

If you cannot use the OpenWeather One Call API, use the following version of the

GetForecastAsync method:

forecast = await Http.GetFromJsonAsync<OpenWeather>

("sample-data/weather.json");

The preceding version of the GetForecastAsync method uses a static file to populate the
forecast object. It assumes that the weather. json file has been downloaded from the
GitHub repository for this chapter and that it has been placed into the wwwroot/sample-
data folder.

7. Update the OnInitializedAsync method to call the GetForecastAsync method and up-

date the error message, like this:

try
{
await GetPositionAsync();
await GetForecastAsync();
}
catch (Exception)
{
message = "Error encountered.";
¥

Now that we have populated the forecast object, we can display the forecast.

Display the forecast

We need to add a collection of daily forecasts to the Home page. We do this as follows:

1. Remove the div element.

2. Replace the @if statement with the following markup:

@if (forecast == null)
{

<p><em>@message</em></p>

}

else

{
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<div class="card-group">

@foreach (var item in forecast.Daily.Take(5))

{
<DailyForecast

Seconds="@item.Dt"
LowTemp="@item.Temp.Min"
HighTemp="@item.Temp.Max"
Description="@item.Weather[0@].Description”
Icon="@item.Weather[0@].Icon" />

}

</div>

}

The preceding markup loops through the forecast object five times. It uses the
DailyForecast component to display the daily forecast.

3. Press Ctrl+F5 to start the application without debugging.

4. Close the browser.

We have completed our Weather Forecast application. Now, we need to convertitinto a PWA. To

do that, we need to add a logo, a manifest file, and a service worker.

Add the logo

We need to add an image to be used as a logo for the app. We do this as follows:

1. Right-click the wwwroot folder and select the Add, New Folder option from the menu.

2. Name the new folder images.

3. Copy the Sun-512.png image from the GitHub repository for this chapter to the images
folder.

At least one image must be included in the manifest file for the PWA to be installed. Now, we can

add a manifest file.

Add a manifest file

To convert the web app into a PWA, we need to add a manifest file. We do this as follows:

1. Right-click the wwwroot folder and select the Add, New Item option from the menu.
2. Enter json in the Search box.

3. SelectJSON File.
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4. Name the filemanifest.json.
5. Click the Add button.
6. Enter the following JSON code:
{
"lang": "en",
"name": "5-Day Weather Forecast"”,
"short_name": "Weather",
"display": "standalone",
"start_url": "./",
"background_color": "#ffa500",
"theme_color": "transparent",
"description"”: "This is a 5-day weather forecast app",
"orientation": "any",
"icons": [
{
"src": "images/Sun-512.png",
"type": "image/png",
"sizes": "512x512"
}
]
}
7. Open the wwwroot/index.html file.
8. Add the following markup to the bottom of the head element:
<link href="manifest.json" rel="manifest" />
9. Add the following markup below the preceding markup:
<link rel="apple-touch-icon"
sizes="512x512"
href="images/Sun-512.png" />
TIP
Y ! 7/
AN With i0S Safari, you must include the preceding link tag to instruct it to use the

indicated icon or it will generate an icon by taking a screenshot of the page’s content.



192

Building a Weather App as a Progressive Web App (PWA)

We have added a manifest file to our web app to control how it looks and behaves when it is

installed. Next, we need to add a service worker.

Add a simple service worker

To finish converting the web app into a PWA, we need to add a service worker. We do this as follows:

1

2
3
4.
5
6

10.

11.

12.

13.

Right-click the wwwroot folder and select the Add, New Item option from the menu.
Enter html in the Search box.

Select HTML Page.

Name the file offline.html.

Click the Add button.

Add the following markup to the body element:

<hl>You are offline.</hl>

Right-click the wwwroot folder and select the Add, New Item option from the menu.
Enter javascript in the Search box.
Select JavaScript File.
Name the file service-worker. js.
Click the Add button.
Add the following constants:
const OFFLINE_VERSION = 1;
const CACHE_PREFIX = 'offline';

const CACHE_NAME = '${CACHE_PREFIX}${OFFLINE_VERSION}';
const OFFLINE_URL = 'offline.html';

The preceding code sets the name of the current cache and the name of the file we will be

using to indicate that we are offline.

Add the following event listeners:

self.addEventListener('install’,

event => event.waitUntil(onInstall(event)));

self.addEventListener('activate’,

event => event.waitUntil(onActivate(event)));
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self.addEventListener('fetch’,

event => event.respondWith(onFetch(event)));

The preceding code designates the functions to be used for each of the following steps:
install, activate, and fetch.

14. Add the following onInstall function:

async function onInstall(event) {
console.info('Service worker: Install');
const cache = await caches.open(CACHE_NAME);
await cache.add(new Request(OFFLINE_URL));

The preceding function opens the indicated cache. If the cache does not yet exist, it cre-

ates the cache and then opens it. After the cache is open, it adds the indicated request/
response pair to the cache.

15. Add the following onActivate function:

async function onActivate(event) {
console.info('Service worker: Activate');
const cacheKeys = await caches.keys();
await Promise.all(cacheKeys
.filter(key => key.startsWith(CACHE_PREFIX)
8& key !== CACHE_NAME)
.map(key => caches.delete(key)));

The preceding code fetches the names of all the caches. All the caches that do not match
the name of the indicated cache are deleted.

TIP
|
—\@’— It is your responsibility to purge obsolete caches. Each browser has a limit

4 N

as to the amount of storage that a web app can use. If you violate that limit,

all of your caches may be deleted by the browser.
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16. Add the following onFetch function:

async function onFetch(event) {
if (event.request.method === 'GET') {

try {
return await fetch(event.request);

} catch (error) {
const cache = await
caches.open(CACHE_NAME);
return await cache.match(OFFLINE_URL);

}s
}s
}
In the preceding code, if the fetch fails, the cache is opened, and the previously cached

offline page is served.

17. Open the wwwroot/index.html file.
18. Add the following markup to the bottom of the body element:

<script>
navigator.serviceWorker.register('service-worker.js");

</script>

The preceding code registers the service worker.

We have added an offline page service worker that will display the offline.html page when the
PWA is offline.
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Test the service worker
We need to test that the service worker is allowing us to work offline. We do this as follows:
1.  Press Ctrl+F5 to start the application without debugging.

Click F12 to open the Developer Tools interface.

Select the Application tab.

AW

Select the Manifest option from the menu on the left to view the App Manifest details.

) @2 CElements Console Sources  Network Performance Memory Application X Security =+
Application App Manifest
» [5 Manifest ’
I ————— manifest.json
£33 Service Workers
Storage
B storeg Identity
Storage Name  5-Day Weather Forecast

» @ Local Storage

Short Weath:
» B Session Storage ortname. Weather

B inderedos Description  This is a 5-day weather forecast app
B websqL
» @& cookies Computed App Id _ httpsy/localhost:7146/ () Learn more
B Trust Tokens
Note: id is not specified in the manifest, start_url is used instead. To specify an App Id that matches the current identity, set the id field to /|
 Interest Groups
Cache Presentation

» [ Cache storage

Start URL ./
© Back/forward cache

Theme color  Eltransparent
Background Services

T Background Fetch Background color [ #ffa500
() Background Sync

£ Notifications

3 Payment Handler

(© Periodic Background Sync
& Push Messaging

Orientation  any

Display  standalone

0 Reporting AP Protocol Handlers
© Define protocol handlers in the manifest to register your app as a handler for custom protocols when your app is installed.
fames Need help? Read URL protocol handler registration for PWAs.
» O top

Icons

[ Show only the minimum safe area for maskable icons
Need help? Read App image Generator.

Primary icon as used by

Microsoft Edge

5

Figure 6.12: App Manifest details
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5.  Select the Service Workers option from the menu on the left to view the service worker

that is installed for the current client, as illustrated in the following screenshot:

(N} D'j Elements  Console  Sources  Network Performance Memory Application X Security +
Application Service Workers
» Manifest
% Service Workers O offline (J Update on reload ([ Bypass for network
8 Storage
https://localhost:7146/
Storage
» f Local Storage Source  service-worker.js
» BB session storage Received 10/9/2022, 1:39:04 PM
8 IndexedDB
8 Web SQL Status @ #1713 activated and is running stop
> @ Cookies
8 Trust Tokens Push  Test push message from DevTools. Push
8 Interest Groups
Sync  test-tag-from-devtools Sync
Cache - P
Periodic Sync  test-tag-from-devtools Periodic Sync
> 8 Cache Storage
B sack/forward cache Update Cycle | version Update Activity Timeline

» #1713 Install |
Background Services

T Background Fetch b #1713 Wait |

() Background Sync » #1713 Activate
Q Notifications

=) Payment Handler

@ Periodic Background Sync

& Push Messaging
oA e See all registrations

Service workers from other origins

Figure 6.13: Service Workers dialog

In the preceding screenshot, we have highlighted both the Offline checkbox and the See

all registrations link.

TIP
|
—\@/— Click on the See all registrations link to see all the service workers that are
g installed on your device. You will probably be surprised to see how many

service workers are installed on your computer.

6. Select the Cache Storage option from the menu on the left to view the caches.
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7. Click on the offlinel cache to view its contents, as illustrated in the following screenshot:

CJ) (@9 CElements Console Sources  Network Performance Memory Application X » =+ ®45| 3 &

Application . G X Filter by Path
» [ Manifest # Name Response-Type  Content-Type  Content-Length Time Cached & Vary Header
5_83 Service Workers 0. /offline.html basic text/html 151 10/9/2022, 1:39:04 PM
6 Storage
Storage

» B Local Storage
» (B session Storage
8 IndexedDB

B websaL

> @ Cookies
8 Trust Tokens
8 Interest Groups

Cache Headers  Preview

v 8 Cache Storage
@ blazor-resources-/ - htt
B offline1 - https://localh
8 Back/forward cache

You are offline.

Background Services

T Background Fetch
(@) Background Sync
M ar e

» Total entries: 1

Figure 6.14: Cache Storage

8. Select the Service Workers option from the menu on the left.

9. Check the Offline checkbox on the Service Workers dialog.

TIP

The Offline checkbox is highlighted in Figure 16.13.

10. Refresh the browser, and you should see the following screen:

B [ https;//localhost:7146

C a O

You are offline.

Figure 6.15: Offline page

The page that is displayed is from the browser’s cache.
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11. Uncheck the Offline checkbox on the Service Workers dialog.

12. Refresh the browser.
Since the web app is now back online, the Offline page is no longer displayed.

We have tested that the service worker enables our web app to work offline. Now, we can install

the PWA.

Install the PWA

We need to test the PWA by installing it. We do this as follows:

1. Select the App available. Install 5-Day Weather Forecast menu option from the brows-

er’s menu:

B [ Weather Forecast x == = (= X

C & @) https//localh.. © B A s % a

App available. Install 5-Day Weather Forecast |
Sunday, Monday Tuesday, Wednesday, Thursday,

Figure 6.16: Install 5-Day Weather Forecast option

TIP
|
-\@’- On Chromium-based browsers, the Install button is on the URL bar. However,
d Y

g for other types of browsers, you will need to install the PWA from either the

Menu button or the Share button.
2. Click the Install button in the Install PWA dialog:

5 Install 5-Day Weather Forecast app
Publisher: localhost:7146

This site can be installed as an application. It will
open in its own window and safely integrate with
Windows features.

Figure 6.17: Install PWA dialog
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3. Click the Allow button in the App installed dialog.

s App installed
Publisher: localhost:7146

5-Day Weather Forecast has been
installed as an app on your device
and will safely run in its own window.
Launch it from the Start menu,
Windows taskbar or your Desktop.

Allow this app to

Pin to taskbar
Pin to Start

D Create Desktop shortcut

I:l Auto-start on device login

Figure 6.18: App installed dialog

Once installed, the PWA appears without an address bar. It appears on our taskbar, and
we can run it from our Start menu. The following screenshot shows the PWA after it has

been installed:

5-Day Weather Forecast - Weather Forecast

Sunday, October 9, Monday, October 10, Tuesday, October 11, Wednesday, October Thursday, October
2022 2022 2022 12,2022 13,2022

» 9 &

l.l" - y
broken clouds scattered scattered moderate rain clear sky
79 F°/5TF° clouds clouds 87F°/69F° 81F° /58 F°

86 F°/65F° 84 F°/68F°

Figure 6.19: Installed PWA
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4. Close the app.
5.  Click the Windows key and search for the 5-Day Weather Forecast app.
6. Open the 5-Day Weather Forecast app.

When the application opens, its icon appears on the taskbar. We can pin it to the taskbar if we want.

We have successfully installed and run the PWA. It is just as easy to uninstall a PWA as it is to

install one.

Uninstall the PWA

We need to uninstall the PWA. We do this as follows:

1. Close the 5-Day Weather Forecast app.
2. Click the Windows key and search for the 5-Day Weather Forecast app.

3. Right-click the 5-Day Weather Forecast app and select the Uninstall option from the

menu.

Best match

I . 5-Day Weather Forecast
A

f® Run as administrator
Searct

%

Unpin from Start

P

Unpin from taskbar

App settings

Bl &

Uninstall

Figure 6.20: Uninstall the 5-Day Weather Forecast app

4. Click the Uninstall button.

Uninstall "5-Day WeatherForecast'?

This app and its related info will be removed

Uninstall Cancel

Figure 6.21: Uninstall the 5-Day Weather Forecast app
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We have uninstalled the PWA.

C’ IMPORTANT NOTE
A

It may take a few seconds for the app to be removed from the taskbar.

Summary

You should now be able to convert a Blazor WebAssembly app into a PWA by adding a manifest

file and a service worker.

In this chapter, we introduced PWAs. We explained how to convert a web app into a PWA by
adding a manifest file and a service worker. We explained how to work with manifest files and
service workers. We went into some detail explaining the different types of service workers and
explained how to use the CacheStorage API to cache request/response pairs. Finally, we demon-

strated how to use both the Geolocation API and the OpenWeather One Call APIL

After that, we used the Blazor WebAssembly App Empty project template to create a new project.
We added a JavaScript function that uses the Geolocation API to obtain our coordinates. We add-
ed some models to capture the coordinates and used JavaScript interop to invoke the JavaScript
function. We used the OpenWeather One Call API to obtain the local 5-day weather forecast.

We installed Bootstrap and created a Razor component to display each day’s forecast.

In the last part of the chapter, we converted the Blazor WebAssembly app into a PWA by adding
an image, a manifest file, and an offline page service worker. Finally, we installed, ran, and un-
installed the PWA. We can apply our new skills to convert our existing web apps into PWAs that

combine the benefits of a web app with the look and feel of a native app.

In the next chapter, we will use dependency injection (DI) to build a shopping cart application.

Questions

The following questions are provided for your consideration:

1.  Are service workers asynchronous or synchronous?
Can localStorage be used inside a service worker for data storage?

Can service workers manipulate the DOM?

2
3
4. Are PWAs secure?
5. Are PWAs platform-specific?
6

What are the differences between a PWA and a native app?
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Further reading

The following resources provide more information concerning the topics in this chapter:

e  Formoreinformation on the Geolocation API specification, refer to https://w3c.github.
io/geolocation-api.

e  Formoreinformation on using the Geolocation AP, refer to https://developer.mozilla.
org/en-US/docs/Web/API/Geolocation_API.

e For more information on the Weather API, refer to https://openweathermap.org/api.

e Formoreinformation on theWeb Application Manifest specification, refer tohttps://

www.w3.org/TR/appmanifest.

e Formoreinformation on the Service Worker specification, refer to https://w3c.github.

io/ServiceWorker.

e  For more information on using the CacheStorage API, refer to https://developer.
mozilla.org/en-US/docs/Web/API/CacheStorage.

e For more examples of service workers, refer to the Workbox website at https://

developers.google.com/web/tools/workbox.
e  Formore information on Microsoft’s PWABuilder, refer to https://www.pwabuilder.com.
e  For a PWA image generator, refer to https://www.pwabuilder.com/imageGenerator.

e  For more information on Bootstrap, refer to https://getbootstrap.com/.
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Building a Shopping Cart Using
Application State

Sometimes, we need our applications to maintain their state between different pages. We can
accomplish this by using dependency injection (DI). DI is used to access services that are con-

figured in a central location.

In this chapter, we will create a shopping cart. As we add and delete items from the shopping
cart, the application will maintain a list of the items in the shopping cart. The contents of the
shopping cart will be retained when we navigate to another page and then return to the page

with the shopping cart. Also, the shopping cart’s total will be displayed on all the pages.

Application state,
dependency injection

a team built on trust!

In this chapter, we will cover the following topics:

e Introducing the application state
e Understanding DI

e  Creating the shopping cart project
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Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction
to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chaptere?7.

The Code in Action video is available here: https://packt.link/Ch7.

Introducing the application state

In a Blazor WebAssembly app, the browser’s memory is used to hold the application’s state. This
means that when the user navigates between pages, the state is lost unless we preserve it. We

will be using the AppState pattern to preserve the application’s state.

In the AppState pattern, a service is added to a DI container to coordinate the state between
related components. The service contains all the states that need to be maintained. Because the
service is managed by the DI container, it can outlive individual components and retain the state

of the application as the UI changes.

The service can be a simple class or a complex class. One service can be used to manage the state
of multiple components across the entire application. One benefit of the AppState pattern is that

itleads to a greater separation between presentation logic and business logic.

IMPORTANT NOTE

\G/‘ The application state that is held in the browser’s memory is lost when the user
reloads the page.

For the projectin this chapter, we will use a DI service instance to preserve the application’s state.

Understanding DI

DI is a technique in which an object accesses services that have been configured in a central lo-
cation. The central location is the DI container. When using DI, each consuming class does not
need to create its own instance of the injected class that it has a dependency on. It is provided
by the framework and is called a service. In a Blazor WebAssembly application, the services are

defined in the program. cs file.
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We have already used DI in this book with the following services:

e HttpClient
. IJSRuntime

e NavigationManager

DI containers

When a Blazor WebAssembly application starts, it configures a DI container. The DI container is
responsible for building the instances of the service and it lives until the user closes the tab in the
browser thatis running the web app. In the following example, the CartService implementation

is registered for ICartService:
builder.Services.AddSingleton<ICartService, CartService>();

After a service has been added to a DI container, we use the @inject directive to inject the service

into any classes that depend on it. The @inject directive takes two parameters, Type and Property:

e Type: This is the type of service.

e  Property: Thisis the name of the property that is receiving the service.
The following example shows how to use the @inject directive to reference the CartService that
was registered in the preceding code:

@inject ICartService cartService

Dependencies are injected after the component instance has been created, but before the
OnInitialized or OnInitializedAsync life cycle events are executed. This means that you
cannot use the injected class in the component’s constructor, but you can use it in either the

OnInitializedorOnInitializedAsync method.

The lifetime of each service is designated when it is registered.

Service lifetimes

The lifetime of a service that is injected using DI can be any of the following values:

e Singleton
e Scoped

e Transient
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Singleton

If the service’s lifetime is defined as Singleton, this means that a single instance of the class will
be created and thatinstance will be shared throughout the application. Any components that use
the service will receive an instance of the same service. In a Blazor WebAssembly application, this

is true for the lifetime of the current application that is running in the current tab of the browser.

The following code will create a shared instance of the ICartService class:

builder.Services.AddSingleton<ICartService, CartService>();

This is the lifetime of the service that we will use to manage the application’s state in this chap-

ter’s project.

Scoped

If the service’s lifetime is defined as Scoped, this means that a new instance of the class will be
created for each scope. Since a Blazor WebAssembly application’s concept of the scope coincides

with the life cycle of the application, Scoped-registered services are treated like Singleton services.

The following code will create a shared instance of the ICartService class:

builder.Services.AddScoped<ICartService, CartService>();

The instance created by the preceding code is identical to the instance created by using the
AddSingleton method.

IMPORTANT NOTE

V4 In the Blazor WebAssembly project templates provided by Microsoft, they use a
\E/‘ Scoped service to create the HttpClient instance for data access. This is because
Microsoft’s project templates use the Scoped service lifetime for their services for

symmetry with server-side Blazor.

Transient

If the service lifetime of the serviceis defined as Transient, this means that a new instance of the
class will be created every time an instance of the service is requested. When using Transient
services, the DI container acts as a factory that creates unique instances of the class. Once the
instance is created and injected into the dependent component, the container has no further

interestin it.
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The following code will create a transient instance of the OneUseService class:

builder.Services.AddTransient<IOneUseService, OneUseService>();

The service’s lifetime is defined in the DI container. A service instance can be either scoped or

transient.

We can use DI to inject the same service instance into multiple components. DI is used by the

AppState pattern to allow the application to maintain the state between components.

Now, let’s get a quick overview of the project that we are going to build in this chapter.

Creating the shopping cart project

In this chapter, we will build a Blazor WebAssembly app that includes a shopping cart. We will
be able to add and remove different products from the shopping cart. The cart’s total will be

displayed on each of the pages in the app.

The following is a screenshot of the completed application:

Cart Total: $31

Home / Store
Your Cart

Ear Buds - $22

s

& <7 Charger $15 > Add to Cart

o Key Chain - $1
<. re

B / Ear Buds $22 > Add to Cart

Q_/ Travel Mug - $8

.4

O Total: $31
/ Key Chain TR > Add to Cart
-
By Travel Mug $8 > Add to Cart

T-Shirt $20 > Add to Cart

Figure 7.1: Shopping cart app
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The build time for this project is approximately 60 minutes.

Project overview

The ShoppingCart project will be created by using Microsoft’s Blazor WebAssembly App Empty
project template to create an empty Blazor WebAssembly project. First, we will add logic to add
and remove products from the shopping cart. Then, we will demonstrate that the cart’s state is
lost when we navigate between pages. To maintain the cart’s state, we will register a service in
the DI container that uses the AppState pattern. Finally, we will demonstrate that by injecting

the new service into the relevant components, the cart’s state is not lost.

Creating the shopping cart project

We need to create a new Blazor WebAssembly app. We do this as follows:

1. Open Visual Studio 2022.

2. Click on the Create a new project button.

3. Press Alt+S to enter the search for templates textbox.
4

Enter Blazor and press the Enter key.
The following screenshot shows the Blazor WebAssembly App Empty project template.

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux  macOS  Windows Blazor Cloud Web

Figure 7.2: Blazor WebAssembly App Empty project template

5. Selectthe Blazor WebAssembly App Empty project template and click on the Next button.

6. Enter ShoppingCart in the Project name textbox and click on the Next button.



Chapter 7 209

This is a screenshot of the dialog used to configure our new project:

Configure your new project

Blazor WebAssemb|y App Empty ¢ Linux  macOS  Windows Blazor Cloud ~ Web
Project name

ShoppingCart

Location

E:\Blazor -

Solution

Create new solution -

Solution name ®

ShoppingCart

(] Place solution and project in the same directory

Back Next
Figure 7.3: Configure your new project dialog

TIP

N\ 7/

-/@\- In the preceding example, we placed the ShoppingCart projectinto the E:/

Blazor folder. However, the location of this project is not important.

7. Select .NET 7.0 as the version of the Framework to use.
8. Check the Configure for HTTPS checkbox.
9. Uncheck the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.
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This is a screenshot of the dialog used to collect additional information about our new
project:
Additional information

B|azorWebAssemb|yApp Empty C# Linux macOS Windows Blazor Cloud Web

Framework ®

I .NET 7.0 (Standard Term Support) H

Configure for HTTPS ®
[[] ASP.NET Core Hosted ®
[] Progressive Web Application ®

Figure 7.4: Additional information dialog

11. Click on the Create button.

We have created an empty ShoppingCart Blazor WebAssembly project. We will use Bootstrap
to style our frontend.

Installing Bootstrap
We need to install Bootstrap into our web app. We do this as follows:
1. Right-click on the wwwroot/css folder and select the Add, Client-Side Library option
from the menu.

2. Enter bootstrap into the Library search textbox and press the Enter key.

3. Select Choose specific files.
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4. Select css files only, as shown in the following screenshot:

Add Client-Side Library X

Provider: | cdnjs
Library: bootstrap@5.2.2 o

O Include all library files

® Choose specific files:

4 [ E5 Files:
B css
L] Bmjs
(] B scss
Target Location: wwwroot/css/bootstrap/

[ Install \ Cancel

Figure 7.5: Add Client-Side Library dialog

TIP

\ ! 7/
_/@\_ Although the preceding screenshot has version 5.2.2 of Bootstrap selected,

you can use any version of Bootstrap to complete this project.

5. Click on the Install button.

IMPORTANT NOTE

\/‘/ After you install Bootstrap, anew folder will be added to the wwwroot/css
folder. This new folder contains all the CSS files needed for Bootstrap. We
will only be using the bootstrap.min.css file in this project.

6. Open the wwwroot/index.html file.
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10.

11.

12.

Add the following markup to the head element before the link to the css/app.css
stylesheet:

<link href="css/bootstrap/css/bootstrap.min.css"

rel="stylesheet" />

Open the MainLayout. razor file.

Update the main element to the following:

<main class="px-4">

@Body
</main>

The preceding code uses Bootstrap to add padding around the body of the page.

Open the Pages/Index.razor file.
Delete the h1 element.

Add the following markup:

<PageTitle>Home</PageTitle>

<div class="bg-light">
<ol class="breadcrumb">
<li class="breadcrumb-item active">Home</1li>
</ol>
</div>

<hl class="display-3">Welcome to Blazing Tasks!</h1>
<h2>
The store is open for business.
</h2>
<button type="button" class="btn btn-danger mt-2">
Start Shopping
</button>

The preceding code includes a breadcrumb that will be styled by using Bootstrap. A
breadcrumb indicates the page’s current location within a navigational hierarchy. The

code also includes a button. However, the button does not yet do anything.
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13. Press Ctrl+F5 to start the application without debugging.

This is a screenshot of the Home page:

Home

Welcome to Blazing Tasks!

The store is open for business.

Start Shopping

Figure 7.6: Home page of the ShoppingCart project

14. Click on the Start Shopping button to verify that nothing happens.

15. Close the browser.

When the user clicks the Start Shopping button, they should navigate to the Store page. However,

the Store page does not yet exist.

Adding a Store component
We need to add a Store component. We do this as follows:
1. Right-click on the Pages folder and select the Add, Razor Component option from the
menu.
Name the new component Store.
Click on the Add button.

Delete the H3 element.

A R

Add the following markup before the code block:

@page "/store"
<PageTitle>Store</PageTitle>

<ol class="breadcrumb bg-light">
<li class="breadcrumb-item"><a href="#">Home</a></1i>
<li class="breadcrumb-item active">Store</1i>

</ol>
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The preceding code includes a breadcrumb that we can use to navigate to the Home page.
6. Open the Pages/Index.razor file.
7. Add the following @inject directive:
@inject NavigationManager navigation
The NavigationManager service is provided by the framework to manage URI navigation.
8. Add the following code block:
@code{
protected void OpenStore()
{
navigation.NavigateTo("store");
}
}
In the preceding code, when OpenStore is called, the NavigationManager will navigate
to the Store page. Since this is a SPA, the page will not need to be reloaded.
9. Add the following @onclick event to the Start Shopping button:
@onclick="0OpenStore"
10. Press Ctrl+F5 to start the application without debugging.
11. Click on the Start Shopping button to navigate to the Store page.
12. Click on the Home breadcrumb to return to the Home page.
13. Close the browser.

We have added the Store page. However, it is blank.

Adding a Product class

We need to add the products that are for sale. We do this as follows:

1

A R

Right-click on the ShoppingCart project and select the Add, New Folder option from

the menu.

Name the new folder Models.

Right-click on the Models folder and select the Add, Class option from the menu.
Name the new class Product.

Click on the Add button.
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6. Add the following properties to the Product class:

10.

11.

12.
13.
14.

public int ProductId { get; set; }
public string? ProductName { get; set; }
public int Price { get; set; }

public string? Image { get; set; }

Right-click on the wwwroot folder and select the Add, New Folder option from the menu.
Name the new folder sample-data.

Right-click on the sample-datafolder and select the Add, New Item option from the menu.
Enter json in the Search box.

Select JSON File.

Name the file products. json.

Click on the Add button.

Update the file to the following:

[

"productId": 1,
"productName": "Charger",
"price": 15,

"image": "charger.jpg"

"productId": 2,
"productName": "Ear Buds",
"price": 22,

"image": "earbuds.jpg"

"productId": 3,
"productName": "Key Chain",
"price": 1,

"image": "keychain.jpg"
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"productId": 4,
"productName": "Travel Mug",

"price": 8,

"image": "travelmug.jpg"
¥
{
"productId": 5,
"productName": "T-Shirt",
"price": 20,
"image": "tshirt.jpg"
}

N TIP
,@\ You can copy the products. json file from the GitHub repository.
15. Right-click on the wwwroot folder and select the Add, New Folder option from the menu.
16. Name the new folder images.
17. Copy the following images from the GitHub repository to the images folder: Charger. jpg,
Earbuds.jpg, KeyChain.jpg, TravelMug. jpg, and Tshirt. jpg.

We have added a collection of products to our web app. Next, we need to finish the Store page.

Finishing the Store component

We need to add a list of the items that are for sale in our store, and we need to add the ability to

select the items that we would like to purchase. We do this as follows:
1. Openthe Pages/Store.razor file.
2. Add the following directives:
@using ShoppingCart.Models
@inject HttpClient Http
3. Add the following code to the code block:

public IList<Product>? products;

public IList<Product> cart = new List<Product>();
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private int total;

protected override async Task OnInitializedAsync()

{
products = await Http.GetFromJsonAsync<Product[]>

("sample-data/products.json");

}

The preceding code uses HttpClient to populate the list of products from the products.
json file.

4. Add the following if statement before the code block:

@if (products == null)

{
<p><em>Loading...</em></p>
}
else
{
<hl class="display-3">Products</h1>
<div class="row">
<div id="products" class="col-x1-4 col-1g-6">
</div>
<div id="cart" class="col-x1-3 col-1g-4">
</div>
</div>
}

The preceding code displays the Loading... message until the list of products is loaded.
Once the list of products has loaded, it displays the products and the cart.

5. Add the following markup to the products element:

<table width="100%">
@foreach (Product item in products)
{
<tr>
<td>
<img src="images/@item.Image" />
</td>
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<td class="align-middle">
@item.ProductName

</td>

<td class="align-middle">
$@item.Price

</td>

<td class="align-middle">
<button type="button"

class="btn btn-danger">
Add to Cart

</button>

</td>

</tr>

b
</table>

The preceding markup adds a table that displays all the products that are for sale.

6. Add the following markup to the cart element:

@if (cart.Any())
{

<h2>Your Cart</h2>
<ul class="1list-group">

@foreach (Product item in cart)

{
<li class="list-group-item p-2">
<button type="button"
class="btn btn-sm btn-danger me-2">
Delete
</button>
@item.ProductName - $@item.Price
</1li>
}
</ul>

<div class="p-2">
<h3>Total: $@total</h3>
</div>
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The preceding markup displays all the items in our cart.

7. Add the AddProduct method to the code block:

private void AddProduct(Product product)

{
cart.Add(product);

total += product.Price;

}

The preceding code adds the indicated product to the cart and increments the total by

the product’s price.

8. AddtheDeleteProduct method to the code block:

private void DeleteProduct(Product product)

{

cart.Remove(product);

total -= product.Price;

}

The preceding code removes the indicated product from the cart and decrements the total

by the product’s price.
9. Add the following @onlclick event to the Add to Cart button:

@onclick="@(() => AddProduct(item))"

10. The preceding code calls the AddProduct method when the button is clicked. For more

information on handling events, refer to Chapter 8, Building a Kanban Board Using Events.

11. Add the following @onlclick event to the Delete button:
@onclick="@(()=>DeleteProduct(item))"
The preceding code calls the DeleteProduct method when the button is clicked.
We have finished updating the Store page. Now we need to test it.
Demonstrating that the application state has been lost
We need to run our web app in order to test the Store page. We do this as follows:

1.  Press Ctrl+F5 to start the application without debugging.

2. Click on the Start Shopping button.
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3. Add afew products to the cart using the Add to Cart button.
4. Delete a product from the cart using the Delete button.
5. Select the Home option on the navigation menu.
6. Return to the Store page by clicking on the Start Shopping button.
7. Confirm that the cart is now empty.
When we navigate between the pages in our web app, the state is lost.
8. Close the browser.

We can maintain the state by using DI to enable the AppState pattern. We will add a CartService

to our project that we will manage using DI.

Creating the the ICartService interface

We need to create an ICartService interface. We do this as follows:

1.

¥ 0o N oo kW

Return to Visual Studio.

Right-click on the ShoppingCart project and select the Add, New Folder option from

the menu.
Name the new folder Services.
Right-click on the Services folder and select the Add, New Item option from the menu.
Enter interface in the Search box.
Select Interface.
Name the file ICartService.
Click on the Add button.
Enter the following code:
IList<Product> Cart { get; }
int Total { get; }
event Action OnChange;

void AddProduct(Product product);
void DeleteProduct(Product product);

IMPORTANT NOTE

\/V,\ Visual Studio will automatically add the following using statement:

using ShoppingCart.Models;
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We have created the ICartService interface. Now we need to create a class that inherits from it.

Creating the CariService class

We need to create the CartService class. We do this as follows:

1

2
3.
4

Right-click the Services folder and select the Add, Class option from the menu.
Name the class CartService.
Click on the Add button.

Update the class to the following:

public class CartService : ICartService

{
private List<Product> cart = new();
private int total;
public IList<Product> Cart
{
get => cart;
}
public int Total
{
get => total;
}
public event Action? OnChange;
¥

The CartService class inherits from the ICartService interface.
Add the NotifyStateChanged method to the class:
private void NotifyStateChanged() => OnChange?.Invoke();

In the preceding code, the OnChange event is invoked when the NotifyStateChanged
method is called.

Add the AddProduct method to the class:

public void AddProduct(Product product)

{
cart.Add(product);
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total += product.Price;
NotifyStateChanged();

}

The preceding code adds the indicated product to the list of products and increments the
total. It also calls the NotifyStateChanged method.

7. Add the DeleteProduct method to the class:

public void DeleteProduct(Product product)

{
cart.Remove(product);
total -= product.Price;
NotifyStateChanged();

}

The preceding code removes the indicated product from the list of products and decrements the

total. It also calls the NotifyStateChanged method.

We have completed the CartService class. Now we need to register CartService in the DI con-

tainer.

Registering CartService in the DI container

We need to register CartService in the DI container before we can inject it into our Store com-

ponent. We do this as follows:

1. OpentheProgram.cs file.

2. Add the following code after the code that registers HttpClient:

builder.Services.AddScoped<ICartService, CartService>();

We have registered CartService. Now we need to update the Store page to use it.

Injecting CartService into the Store component

We need to inject the CartService into the Store component. We do this as follows:
1. Openthe Pages\Store.razor file.
2. Add the following directives:

@using ShoppingCart.Services

@inject ICartService cartService
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3. Update the @onclick event of the Add to Cart button to the following:

@onclick="@(() => cartService.AddProduct(item))"

The preceding markup uses cartService to add products to the cart.
4. Update the cart element to the following:

@if (cartService.Cart.Any())

{
<h2>Your Cart</h2>
<ul class="1list-group">
@foreach (Product item in cartService.Cart)
{
<1li class="1list-group-item p-2">
<button class="btn btn-sm btn-danger me-2">
Delete
</button>
@item.ProductName - $@item.Price
</1i>
}
</ul>
<div class="p-2">
<h3>Total: $@cartService.Total</h3>
</div>
}

The preceding code replaces references to the cart property with references to the
cartService.

5. Add the following @onclick event to the Delete button:

@onclick="@(() =>cartService.DeleteProduct(item))"

The preceding markup uses cartService to delete products from the cart.

6. Delete the cart property, the total property, the AddProduct method, and the
DeleteProduct method from the code block.

7. Press Ctrl+FS5 to start the application without debugging.

8. Click on the Start Shopping button.

9. Add afew products to the cart using the Add to Cart button.



224 Building a Shopping Cart Using the Application State

10. Delete a product from the cart using the Delete button.
11. Select the Home option on the navigation menu.
12. Return to the Store page by clicking on the Start Shopping button.

13. Confirm that the cart is not empty.

We have confirmed that CartServiceis working. Now we need to add the cart total to all the pages.

Adding the cart total to all the pages

To view the cart total on all the pages, we need to add the cart total to a component that is used
on all the pages. Since the MainLayout component is used by all the pages, we will add the cart

total to it. We do this as follows:

1. Return to Visual Studio.
2. Open the Shared\MainLayout.razor file.
3. Add the following @using directive:

@using ShoppingCart.Services

4. Add the following @inject directive:

@inject ICartService cartService

5. Add the following markup above the main element:

<div class="alert alert-primary">
<h2>Cart Total: $@cartService.Total</h2>
</div>

6. Press Ctrl+F5 to start the application without debugging.
7. Add afewitems to the cart.

8. Confirm that the Cart Total field at the top of the page does not update.

The cart total at the top of the page is not being updated as we add new items to the cart. We
need to deal with this.

Using the OnChange method

We need to notify the component when it needs to be updated. We do this as follows:

1. Return to Visual Studio.

2. Open the Shared\MainLayout.razor file.
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3.

4.

\

Add the following @implements directive:

@implements IDisposable

Add the following @code block:

@code{
protected override void OnInitialized()
{
cartService.OnChange += StateHasChanged;
}
public void Dispose()
{
cartService.OnChange -= StateHasChanged;
}
}

In the preceding code, the component’s StateHasChanged method is subscribed to the
cartService.0OnChange method in the OnInitialized method and unsubscribed in the

Dispose method.

Press Ctrl+F5 to start the application without debugging.

Add a few products to the cart using the Add to Cart button.
Confirm that the Cart Total field at the top of the page updates.
Delete a product from the cart using the Delete button.
Confirm that the Cart Total field at the top of the page updates.
Select the Home option on the navigation menu.

Confirm that the Cart Total field is correctly displayed at the top of the Home page.

We have updated the component to call the StateHasChanged method whenever the

onChange method of CartService is invoked.

L TIP

- @\

4

Do not forget to unsubscribe from the event when you dispose of the component.

You must unsubscribe from the event to prevent the StateHasChanged method from being in-

voked every time the cartService.OnChange event is raised. Otherwise, your application will

experience resource leaks.
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Summary
You should now be able to use DI to apply the AppState pattern to a Blazor WebAssembly app.
In this chapter, we introduced the application state and DI. We explained how to use a DI con-

tainer and how to inject a service into a component. We also discussed the differences between

the singleton, scoped, and transient service lifetimes.

After that, we used the Blazor WebAssembly App Empty project template to create a new project.
We installed Bootstrap to style the frontend. We added a Store component to the project and
demonstrated that the application state is lost when we navigate between pages. To maintain
the application’s state, we registered the CartService service in the DI container. Finally, we

demonstrated that by using the AppState pattern, we can maintain the shopping cart’s state.
y g pp p ) pping

We can apply our new skills with DI to maintain the application state for any Blazor WebAssem-
bly app.

In the next chapter, we will build a Kanban board using events.

Questions

The following questions are provided for your consideration:

1. Can localStorage be used to maintain the cart’s state when the page is reloaded?
2. Why don’t we need to call the StateHasChanged method in the Store component?

3. How would you update the cart to allow for the addition of more than one of each type

of product at a time?

4. When using DI, what is the difference between the various service lifetimes?

Further reading
The following resources provide more information concerning the topics covered in this chapter:
e For more information on DI, refer to https://learn.microsoft.com/en-us/aspnet/
core/fundamentals/dependency-injection?view=aspnetcore-7.0.

e For moreinformation on events, refer to https://learn.microsoft.com/en-us/dotnet/

csharp/programming-guide/events/.


https://learn.microsoft.com/en-us/aspnet/core/fundamentals/dependency-injection?view=aspnetcore-7.0
https://learn.microsoft.com/en-us/aspnet/core/fundamentals/dependency-injection?view=aspnetcore-7.0
https://learn.microsoft.com/en-us/dotnet/csharp/programming-guide/events/
https://learn.microsoft.com/en-us/dotnet/csharp/programming-guide/events/
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Join our community on Discord

Join our community’s Discord space for discussions with the author and other readers:
https://packt.link/BlazorWASM2e
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Building a Kanban Board Using
Events

As developers, we strive to make our applications as dynamic as possible. For that, we use events.
Events are messages sent by an object to indicate that an action has occurred. Razor components

can handle many different types of events.

In this chapter, we will learn how to handle different types of events in a Blazor WebAssembly
app. We will learn how to use lambda expressions and how to prevent default actions. We will
also learn how to use both arbitrary parameters and attribute splatting to simplify how we

assign attributes to components.

The project that we create in this chapter will be a Kanban board that uses the drag-and-drop
API. Kanban boards visually depict work at various stages of a process. Our Kanban board will be
comprised of three Dropzone components, with each one representing a different stage. Finally,
we will use arbitrary parameters and attribute splatting to create a component to add new tasks

to our Kanban board.

Events need handling.
Built-in event arguments

lambda expressions.
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In this chapter, we will cover the following topics:

e Eventhandling
e Attribute splatting
e  Arbitrary parameters

e  Creating the Kanban board project

Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction

to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/
Chapteres.

The Code in Action video is available here: https://packt.link/Ch8.

Event handling

Razor components handle events by using an HTML element attribute named @on{EVENT }, where

EVENT is the name of the event.

The following code calls the OnClickHandler method when the Click Me button is clicked:

<button type="button" @onclick="OnClickHandler">
Click Me
</button>

@code {
private void OnClickHandler()

{
70 ooc

}

Eventhandlers automatically trigger a Ul render. Therefore, we do not need to call StateHasChanged
when processing them. Event handlers can reference any arguments that are associated with the

event. Also, they can be used to call both synchronous and asynchronous methods.


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter08
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter08
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter08
https://packt.link/Ch8

Chapter 8 231

The following code calls the asynchronous OnChangeHandlerAsync method when the checkbox

is changed:

<input type="checkbox" @onchange="0OnChangedHandlerAsync" />Is OK?

@code {
bool isOk;
private async Task OnChangedHandlerAsync(ChangeEventArgs e)

{
isOk = (bool)e.Value!;

}

In the preceding code, the ChangeEventArgs classis used to supply information about the change
event. The ChangeEventArgs class only had one property. It is the Value property and for this

object, it is either true or false.

\ TIP

-/@\_ The event arguments are optional and should only be included if they are used by

the method.

The ChangeEventArgs class inherits from the EventArgs class. All of the EventArgs classes that
are supported by the ASP.NET Core framework are also supported by the Blazor WebAssembly

framework. This is a list of the supported EventArgs:

e ClipboardEventArgs
. DragEventArgs

. ErrorEventArgs

. EventArgs

. FocusEventArgs

e ChangeEventArgs

e KeyboardEventArgs
. MouseEventArgs

e PointerEventArgs
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e WheelEventArgs
° ProgressEventArgs

e TouchEventArgs

The EventArgs class is inherited by each of the preceding classes. We can create our own custom

event data class by creating a class that derives from the EventArgs class.

So far, we have looked at ways to call a method without any arguments or with arguments that are

automatically supplied by the event. However, sometimes we need to provide our own arguments.

Lambda expressions

When we need to provide arguments to a method, we can use a lambda expression. Lambda
expressions are used to create anonymous functions. They use the => operator to separate the

parameters from the body of the expression.

There are two forms that the body of a lambda expression can use. They can either use an ex-
pression or a statement block for their body. In the following example, the first button uses an

expression and the second button uses a statement block:

<hl>@message</hl>

<button type="button"
@onclick="@(() => SetMessage("Blazor is Awesome!"))">
Who Is Awesome?
</button>

<button type="button"
@onclick="@(() => { @message = "Blazor Rocks!"; })">
Who Rocks?
</button>

@code{
private string? message;
private void SetMessage(string newMessage)

{

message = newMessage;
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In the preceding code, when the Who Is Awesome? button is clicked, the lambda expression calls
the SetMessage method to update the value of the message field. When the Who Rocks? button is

clicked, the statement lambda expression uses a statement to update the value of the message field.

TIP

NI If the body of a statement lambda only includes one statement, the parentheses are
/@\ optional. Also, although you can include any number of statements in the body of

a statement lambda, we recommend limiting the number of statements to two or

three at most.

Preventing default actions

Occasionally, we need to prevent the default action associated with an event. We can do that by

using the @on{EVENT} : preventDefault directive attribute, where EVENT is the name of the event.

For example, when dragging an element, the default behavior prevents it from being dropped
into another element. However, for the Kanban board project in this chapter, we will need to drop

items into various dropzones. Therefore, we will need to prevent that default behavior.

The following code prevents the ondragover default behavior from occurring. By preventing the
default behavior, we will be allowed to drop elements into the div element that is being used as

the dropzone:

<div class="dropzone"
dropzone="true"
ondragover="event.preventDefault();">

</div>

Focusing an element

There are times when we need to programmatically give focus to an HTML element. In those
cases, we use the FocusAsync method of the ElementReference type. The ElementReference
is identified by adding an @ref attribute to the HTML element that we want to give focus to. To
assign focus to the HTML element a field of type ElementReference must be defined.
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The following code adds the value of the input element to the list of tasks and sets the focus back
to the input element each time the button is clicked:

Focus.razor

@page "/focus”

<input type="text" @ref="taskInput" @bind-value="@taskName" />
<button type="button" @onclick="0OnClickHandlerAsync">

Add Task
</button>

@foreach (var item in tasks)

{
<div>@item</div>
}
@code {
private string? taskName;
private ElementReference taskInput;
private List<string> tasks = new();
private async Task OnClickHandlerAsync()
{
tasks.Add(taskName!);
taskName = "";
await taskInput.FocusAsync();
}
}

In the preceding code, taskInputis defined as an ElementReference. Itis associated with the input
element via the @ref attribute. In the OnClickHandlerAsync event, the FocusAsync method is

called. The resultis that each time the button is clicked, the focus is returned to the input element.

IMPORTANT NOTE

\E/ Since the FocusAsync method relies on the DOM, it only works on elements after
they have been rendered.
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The Blazor WebAssembly framework makes it easy for us to access events by using the @on{EVENT}
attribute. All the EventArgs that we are used to using in the ASP.NET framework are supported. We
use lambda expressions to provide arguments for the methods that are called by the event. We use
the preventDefault directive attribute to prevent default actions. Finally, the FocusAsync meth-

od of the ElementReference type is used to programmatically assign focus to an HTML element.

When working with components, we usually need to supply multiple attributes. Using attribute

splatting, we can avoid assigning the attributes directly in the HTML markup.

Attribute splatting

When a child component has many parameters, it can be tedious to assign each of the values in

HTML. To avoid having to do that, we can use attribute splatting.

With attribute splatting, the attributes are captured in a dictionary and then passed to the com-
ponent as a unit. One attribute is added per dictionary entry. The dictionary must implement
IEnumerable<KeyValuePair<string,object>>or IReadOnlyDictionary<string, object>with

string keys. We reference the dictionary using the @attributes directive.
This is the code for a component called BweButton that has a bunch of different parameters:

BweButton.razor

<button type="@Type"
class="@Class"
disabled="@Disabled"
title="@Title"
@onclick="@ClickEvent">
@ChildContent
</button>

@code {
[Parameter] public string? Class { get; set; }
[Parameter] public bool Disabled { get; set; }
[Parameter] public string? Title { get; set; }
[Parameter] public string? Type { get; set; }
[Parameter] public EventCallback ClickEvent { get; set; }
[Parameter] public RenderFragment? ChildContent { get; set; }
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This is sample markup to render a BweButton component without using attribute splatting:

<BweButton Class="button button-red"
Disabled="false"
Title="This is a red button"
Type="button"
ClickEvent="0OnClickHandler">
Submit
</BweButton>

This is the button that is rendered by the preceding markup:

This is a red button

Figure 8.1: Rendered BweButton

This is the CSS that we are using to style the buttons in this section:

.button {
color: white;
cursor: pointer;

padding: 2em;

.button-red {

background-color: red;

.button-black {

background-color: black;

In the preceding CSS, all the elements in the button class will have white text and 2em of padding.
The elements in the button-red class will have a background color of red, and the elements in

the button-black class will have a background color of black.
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By using attribute splatting, we can simplify the preceding markup to the following:

<BweButton @attributes="InputAttributes"
ClickEvent="0OnClickHandler">
Submit

</BweButton>

This is the definition of InputAttributes used by the preceding markup:

public Dictionary<string, object> InputAttributes { get; set; } =

new ()
{
{ "Class", "button button-red"},
{ "Disabled", false},
{ "Title", "This is a red button" },
{ "Type", "submit" }

};

The preceding code defines the InputAttributes that are passed to BweButton. The result-
ing button is identical to the previous one where we set the attributes directly without using
InputAttributes.

The real power of attribute splatting is realized when it is combined with arbitrary parameters.

Arbitrary parameters

In the preceding example, we used explicitly defined parameters to assign the button’s attributes.
A much more efficient way of assigning values to attributes is to use arbitrary parameters. An
arbitrary parameter is a parameter thatis not explicitly defined by the component. The Parameter
attribute has a CaptureUnmatchedValues property thatis used to allow the parameter to capture

values that don’t match any of the other parameters.
This is a new version of our button called BweButton2. It uses arbitrary parameters:

BweButton2.razor

<button @attributes="InputAttributes" >
@ChildContent
</button>

@code {
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[Parameter(CaptureUnmatchedvValues = true)]

public Dictionary<string, object>? InputAttributes{get; set;}

[Parameter]
public RenderFragment? ChildContent { get; set; }

The preceding code includes a parameter named InputAttributes that has its

CaptureUnmatchedValues property set to true.

IMPORTANT NOTE

\G/‘ A component can only have one parameter with its CaptureUnmatchedValues
property set to true.

This is the updated markup used to render the new version of our button:

<BweButton2 @attributes="InputAttributes2"
@onclick="0OnClickHandler"
class="button button-black">
Submit
</BweButton2>

This is the definition of InputAttributes2 used by the preceding markup:

public Dictionary<string, object> InputAttributes2 { get; set; } =

new()
{
{ "class", "button button-red" },
{ "title", "This is another button" },
{ "name", "btnSubmit" },
{ "type", "button" },
{ "myAttribute", "123"}

1
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Although none of the attributes in the dictionary have been explicitly defined in the new version of

our button, BweButton2is still rendered. In the preceding example, the class attribute is set twice.

This is the button that is rendered by the preceding code:

This is another button

Figure 8.2: Rendered BweButton2 using arbitrary parameters

The reason the button is now black is due to the position of the @attributes directive in the
button’s markup. When attributes are splatted onto an element, they are processed from left to
right. Therefore, if there are duplicate attributes assigned, the one that appears later in the order

will be the one that is used.

Arbitrary parameters are used to allow previously undefined attributes to be rendered by the
component. This is useful with components that support a large variety of customizations, such

as a component that includes an input element.

Now, let’s get a quick overview of the project that we are going to build in this chapter.

Creating the Kanban board project

The Blazor WebAssembly application that we are going to build in this chapter is a Kanban board.
The Kanban board will have three dropzones: High Priority,Mid Priority, and Low Priority.
We will be able to drag and drop tasks between the dropzones and add additional tasks. As each
task is dragged to a different dropzone, the badge indicator on the task will be updated to match

the dropzone’s priority.
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The following is a screenshot of the completed application:

Task  enter new task Add Task

High Priority Mid Priority Low Priority

Read Email High

Figure 8.3: Kanban board app

The build time for this project is approximately 45 minutes.

Project overview
The KanbanBoard project will be created by using Microsoft’s Blazor WebAssembly App Empty

project template to create an empty Blazor WebAssembly project. First, we will add Bootstrap
to the project. Then, we will create both the TaskItem class and a Dropzone component. We will
add three of the Dropzone components to the Home page to create the Kanban board. Finally, we

will add the NewTask component so that we are able to add new tasks to the Kanban board.

Create the Kanban board project

We need to create a new Blazor WebAssembly app. We do this as follows:

1.  Open Visual Studio 2022.

2. Click the Create a new project button.

3. Press Alt+S to enter the search for templates textbox.
4.

Enter Blazor and press the Enter key.
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The following screenshot shows the Blazor WebAssembly App Empty project template.

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux macOS  Windows Blazor Cloud Web

Figure 8.4: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter KanbanBoard in the Project name textbox and click the Next button.

This is a screenshot of the dialog used to configure our new project:

Configure your new project

Blazor WebAssemb|y App Empty C# Linux macOS  Windows Blazor Cloud Web

Project name

|

Location

E:\Blazor -
Solution

Create new solution
Solution name @

KanbanBoard

[[] Place solution and project in the same directory

Figure 8.5: Configure your new project dialog

TIP

L

-/@\_ In the preceding example, we placed the KanbanBoard project into the E: /

7/

Blazor folder. However, the location of this project is not important.
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7. Select .NET 7.0 as the version of the Framework to use.
8. Check the Configure for HTTPS checkbox.

9. Uncheck the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.

This is a screenshot of the dialog used to collect additional information about our new
project:
Additional information

B|azorWebAssemb|yApp Empty C# Linux macOS Windows Blazor Cloud Web

Framework ®

I .NET 7.0 (Standard Term Support) H

Configure for HTTPS ®
[[] ASP.NET Core Hosted ®
[] Progressive Web Application ®

Figure 8.6: Additional information dialog
11. Click the Create button.
We have created an empty KanbanBoard Blazor WebAssembly project. We will use Bootstrap’s

grid system to lay out our board.

Install Bootstrap

We need to install Bootstrap into our web app. We do this as follows:

1. Right-click the wwwroot/css folder and select the Add, Client-Side Library option from

the menu.
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2. Enter bootstrap into the Library search textbox and press the Enter key.
3. Select Choose specific files.

4. Select only the css files as shown in the following screenshot.

Add Client-Side Library X

Provider: cdnjs v

Library: bootstrap@5.2.2 )

O Include all library files

® Choose specific files:
4 (W] &5 Files:
: El css
> [] Bl js
> [ ] B8 scss

Target Location: wwwroot/css/bootstrap/

. Install || Cancel |

Figure 8.7: Add Client-Side Library dialog

\ TIP

\ 7/
-,@\- Although the preceding screenshot has version 5.2.2 of Bootstrap selected,

you can use any version of Bootstrap to complete this project.

5. Click the Install button.

IMPORTANT NOTE

\/V After youinstall Bootstrap, a new folder will be added to the wwwroot/css
folder. This new folder contains all the CSS files needed for Bootstrap. We

will only be using the bootstrap.min.css file in this project.
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6. Open the wwwroot/index.html file.

7. Add the following markup to the head element before the link to the css/app.css
stylesheet:

<link href="css/bootstrap/css/bootstrap.min.css"

rel="stylesheet" />

8. OpentheMainLayout.razor file.

9. Update the main element to the following:

<main class="container">

@Body
</main>

The preceding code adds a container around the body of the page. In this project, we will be
using Bootstrap’s grid system to lay out our content. It relies on a series of containers, rows, and

columns. We will add the rows and columns later.

We will use the Kanban board to prioritize our tasks. But first, we need a way to define our tasks.

Add the classes

We need to add a TaskPriority enum and a TaskItem class. We do this as follows:

1. Right-click the KanbanBoard project and select the Add, New Folder option from the menu.
Name the new folder Models.

Right-click the Models folder and select the Add, Class option from the menu.

2
3
4. Name the new class TaskPriority.
5. Click the Add button.

6

Replace the class with the following TaskPriority enum:

public enum TaskPriority

{
High,
Mid,
Low
¥

7. Right-click the Models folder and select the Add, Class option from the menu.

8. Name the new class TaskItem.
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9.

Click the Add button.

10. Add the following properties to the TaskItem class:

public string? TaskName { get; set; }
public TaskPriority Priority { get; set; }

We have added the TaskPriority enum and the TaskItem class to represent the tasks on the

Kanban board. Next, we need to create the dropzones.

Create the Dropzone component

We need to add a Dropzone component. We do this as follows:

1.

N oo oA woN

Right-click the KanbanBoard project and select the Add, New Folder option from the menu.
Name the new folder Shared.

Right-click the Shared folder and select the Add, Razor Component option from the menu.
Name the new component Dropzone.

Click the Add button.

Remove the h3 element.

Add the following @using directive:

@using KanbanBoard.Models

Add the following parameters to the code block:

[Parameter]
public List<TaskItem> TaskItems { get; set; } = new();

[Parameter]

public TaskPriority Priority { get; set; }

[Parameter]

public EventCallback<TaskPriority> OnDrop { get; set; }

[Parameter]
public EventCallback<TaskItem> OnStartDrag { get; set; }

In the preceding code, the TaskItems parameter is used to keep track of the tasks that
have been dropped into the Dropzone. The Priority parameter is used to indicate the

priority of the tasks that are in the Dropzone.
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The OnDrop event indicates the event that is invoked when a task is dropped into the

Dropzone, and the OnStartDrag event indicates the event that is invoked when a task is
dragged from the Dropzone.

9. Add the following markup:

<div class="col">
<h2 style="">@Priority.ToString() Priority</h2>
<div class="dropzone"
ondragover="event.preventDefault();"

@ondrop="0nDropHandler">

@foreach (var item in TaskItems
.Where(q => q.Priority == Priority))
{

</div>
</div>

The preceding markup labels the Dropzone by its priority and allows elements to be dropped
into it by preventing the default value of the ondragover event. The OnDropHandler meth-
od is called when an element is dropped into the Dropzone. Finally, it loops through all

the items in the TaskItems class with the matching Priority.

10. Add the following markup within the @foreach loop:

<div class="draggable"

draggable="true"
@ondragstart="@(() => OnDragStartHandler(item))">

@item.TaskName

<span class="badge text-bg-secondary">
@item.Priority

</span>

</div>
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The preceding markup makes the div element draggable by setting the draggable attri-
bute to true. The OnDragStartHandler method is called when the element is dragged.
11. Add the following OnDropHandler method to the code block:

private void OnDropHandler()

{
OnDrop.InvokeAsync(Priority);

}

The preceding code invokes the OnDrop method.

12. Add the following OnDragStartHandler method to the code block:

private void OnDragStartHandler(TaskItem task)

{
OnStartDrag.InvokeAsync(task);

}

The preceding code invokes the OnStartDrag method.

We have added a Dropzone component. Now we need to add some styling to the component.

Add a stylesheet

We will add a stylesheet to the Dropzone component using CSS isolation. We do this as follows:

1. Right-click the Shared folder and select the Add, New Item option from the menu.
Enter css in the Search box.
Select Style Sheet.

2
3
4. Name the style sheet Dropzone.razor.css.
5. Click the Add button.

6

Enter the following styles:

.draggable {
margin-bottom: 10px;
padding: 1@0px 25px;
border: 1px solid #424d5c;
background: #ff6a00;
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color: #ffffff;
border-radius: 5px;

cursor: grab;

.draggable:active {

cursor: grabbing;

.dropzone {
padding: .75rem;
border: 2px solid black;

min-height: 20rem;

A TIP

@,

You can copy the Dropzone. razor.css file from the GitHub repository.

7. Open the wwwroot/index.html file.
8. Uncomment the following 1ink element at the bottom of the head element:

<link href="KanbanBoard.styles.css" rel="stylesheet" />
We have finished styling the Dropzone component. Now we can put the Kanban board together.

Create the Kanban board

We need to add three Dropzone components to create our Kanban board, one for each of the three
types of tasks. We do this as follows:
1. Openthe_Imports.razor file.
2. Add the following using statements:
@using KanbanBoard.Models
@using KanbanBoard.Shared

3. Open the Pages\Index.razor file.

4. Remove the hl element.
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5. Add the following markup:

<PageTitle>Kanban Board</PageTitle>

<div class="row">
<Dropzone Priority="TaskPriority.High"
TaskItems="TaskItems"
OnDrop="0nDrop"
OnStartDrag="0OnStartDrag" />

<Dropzone Priority="TaskPriority.Mid"
TaskItems="TaskItems"
OnDrop="0nDrop"
OnStartDrag="0OnStartDrag" />

<Dropzone Priority="TaskPriority.Low"
TaskItems="TaskItems"
OnDrop="0nDrop"
OnStartDrag="OnStartDrag" />
</div>

The preceding code adds three Dropzone components, one for each priority.

6. Add the following code block:

@code {
public TaskItem? CurrentItem;
List<TaskItem> TaskItems = new();

protected override void OnInitialized()

{
TaskItems.Add(new TaskItem
{
TaskName = "Call Mom",
Priority = TaskPriority.High
})s

TaskItems.Add(new TaskItem
{
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9.

TaskName = "Buy milk",
Priority

)8

TaskPriority.Mid

TaskItems.Add(new TaskItem
{

TaskName = "Exercise",

Priority = TaskPriority.Low

1)

The preceding code initializes the TaskItems object with three tasks.

Add the onStartDrag method to the code block:

private void OnStartDrag(TaskItem item)

{

CurrentItem = item;

The preceding code sets the value of CurrentItem to the item that is currently being
dragged. We will use this value when the item is subsequently dropped. The Dropzone

component invokes this method when the @ondragstart event is triggered.

Add the onDrop method to the code block:

private void OnDrop(TaskPriority priority)

{

CurrentItem!.Priority = priority;

The preceding code sets the Priority property of the CurrentItem to the priority asso-
ciated with the Dropzone that CurrentItem is dropped into. The Dropzone component

invokes this method when the @ondrop event is triggered.

Press Ctrl+F5 to start the application without debugging.

10. Drag all the tasks to the High Priority dropzone.

After you drop each task into the High Priority dropzone, verify that the badge on the task is

updated to High.
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We have created a very simple Kanban board with three items. Let’s add the ability to add more

items through the UL

Create the NewTask component

We need to add a NewTask component. We do this as follows:

1

2
3
4.
5
6

Return to Visual Studio.

Right-click the Shared folder and select the Add, Razor Component option from the menu.
Name the new component NewTask.

Click the Add button.

Remove the h3 element.

Add the following markup:

<div class="row pt-3" >
<div class="input-group mb-3">
<label class="input-group-text"
for="inputTask">
Task
</label>

<input @ref="taskInput"
type="text"
id="inputTask"
class="form-control"
@bind-value="@taskName"

@attributes="InputParameters" />

<button type="button"
class="btn btn-outline-secondary"
@onclick="0nClickHandlerAsync">
Add Task
</button>
</div>

</div>

The preceding markup includes a label, a textbox, and a button. The textbox includes an

@ref attribute that we will use later to set focus to the textbox.
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This is a screenshot of the NewTask component that we are working on:

Task  enter new task Add Task

Figure 8.8: NewTask component

7. Add the following code to the code block:

private string? taskName;

private ElementReference taskInput;

[Parameter(CaptureUnmatchedValues = true)]
public Dictionary<string, object>?

InputParameters{ get; set; }

[Parameter]

public EventCallback<string> OnSubmit { get; set; }

The preceding code defines a parameter, InputParameters, that will be used for attribute

splatting.
8. Add the OnClickHandlerAsync method to the code block:

private async Task OnClickHandlerAsync()

{
if (!string.IsNullOrWhiteSpace(taskName))
{
await OnSubmit.InvokeAsync(taskName);
taskName = null;
await taskInput.FocusAsync();
}
¥

The preceding code invokes the OnSubmit method, sets the taskName field to null, and sets the
focus to the taskInput object.

We have now created the NewTask component. Next, we need to start using it.
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Use the NewTask component

We need to add the NewTask component to the Home page. We do this as follows:

1. Openthe Pages\Index.razor file.
2. Add the following markup below the PageTitle component:
<NewTask OnSubmit="AddTask"
@attributes="InputAttributes" />
3. Add the following code to the code block:

public Dictionary<string, object> InputAttributes = new ()

{

{ "maxlength", "25" },

{ "placeholder", "enter new task" },

{ "title", "This textbox is for adding your tasks." }
¥

In the preceding code, properties are being set without being explicitly defined.
4. Add the AddTask method to the code block:

private void AddTask(string taskName)

{
var taskItem = new TaskItem()
{
TaskName = taskName,
Priority = TaskPriority.High
}s
TaskItems.Add(taskItem);
}

The preceding code sets the priority of the new item to High and adds it to the TaskItems
object.

5. Press Ctrl+F5 to start the application without debugging.

6. Enter a new task and click the Add Task button.

When the Add Task button of the NewTask component is clicked, the AddTask method is

invoked. The textbox is cleared, and the focus is returned to the textbox.



254 Building a Kanban Board Using Events

7. Enter another new task and click the Add Task button.

8. Drag and drop the tasks to change their priorities.

We have added the ability to add new tasks to the Kanban board.

Summary

You should now be able to handle events in your Blazor WebAssembly app. Also, you should be

comfortable with using attribute splatting and arbitrary parameters.

In this chapter, we introduced event handling. We explained how to use EventArgs and how to
use lambda expressions to provide arguments to a method. We also explained how to prevent
default actions and how to use the @ref attribute to programmatically set the focus to a particular

element. Finally, we introduced both attribute splatting and arbitrary parameters.

After that, we used the Blazor WebAssembly App Empty project template to create a new project
and added Bootstrap to the project. Next, we added a Dropzone component to the project and
used it to create a Kanban board. Finally, we added the ability to add tasks to the Kanban board

while demonstrating both attribute splatting and arbitrary parameters.

Now that you know how to handle different types of events in your Blazor WebAssembly app,
you can create more responsive applications. And, since you can use a dictionary to pass both
explicitly declared attributes and implicit attributes to a component, you can create components

faster since you do not need to explicitly define each parameter.

In the next chapter, we will create an application that can upload and read an Excel file.

Questions

The following questions are provided for your consideration:

1. How canyou update the Kanban board to allow the user to delete a task?

2.  Whywould youwant to include an attribute in the dictionary used for attribute splatting

that is not defined on the component, either explicitly or implicitly?

3. Whatis the base class of the DragEventArgs class?
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Further reading

The following resources provide more information concerning the topics covered in this chapter:

e For more information on Document Object Model (DOM) events, refer to https://
developer.mozilla.org/en-US/docs/Web/Events.

e For more information on the EventArgs class, refer to https://learn.microsoft.com/
en-us/dotnet/api/system.eventargs.

e  For more information on the DragEventArgs class, refer to https://learn.microsoft.

com/en-us/dotnet/api/microsoft.aspnetcore.components.web.drageventargs.


https://developer.mozilla.org/en-US/docs/Web/Events
https://developer.mozilla.org/en-US/docs/Web/Events
https://learn.microsoft.com/en-us/dotnet/api/system.eventargs
https://learn.microsoft.com/en-us/dotnet/api/system.eventargs
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.web.drageventargs
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.web.drageventargs




Uploading and Reading an
Excel File

There are many different scenarios that require a web app to allow users to upload local files. Also,

there are just as many different types of files that a user may need to upload.

In this chapter, we will learn how to upload different types of files by using the InputFile compo-
nent. We will learn how to upload image files and how to resize the images that are uploaded. We
will also learn how to perform virtualization by using the Virtualize component to only render the
visible data. Finally, we will learn how to read a Microsoft Excel file by using the Open XML SDK.

The project that we create in this chapter will be an Excel reader that will allow us to upload an

Excel file and view its contents in a table, using virtualization.

Decipher the parts
to read an Excel file —

not complicated!

In this chapter, we will cover the following topics:

e Uploading files
e  Using virtualization
e  Reading Excel files

e  Creating the Excel reader project
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Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction
to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chaptere9.

The Code in Action video is available here: https://packt.link/Ch9.

Uploading files
The InputFile componentis a built-in Blazor component thatis used to upload files into a Blazor

app. Itrenders an HTML input element of type file and supplies a stream for the contents of the

file. Itis in the Microsoft.AspNetCore.Components.Forms namespace.

The OnChange event of the InputFile componentis used to set the callback that gets invoked when
afileis selected. Thisis an example of an InputFile component that invokes the OnChangeHandler

method when a file is selected:
<InputFile OnChange="OnChangeHandler"
accept="image/png, image/jpeg" />
This is the resulting HTML markup from the preceding example:
<input accept="image/png, image/jpeg" type="file" _bl 2="">
In the preceding HTML markup, the _b1_2 attribute is used for Blazor’s internal processing, but

everything else is a typical input element. The accept attribute is used to filter the types of files
that are displayed in the Select File dialog.

The following screenshot shows how the preceding markup is rendered:

Choose File |Nofile chosen

Figure 9.1: Rendered InputFile component


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter09
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter09
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter09
https://packt.link/Ch9
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When the Choose File button of the InputFile componentis clicked, the Select File dialog opens

to allow the user to select a file. This is a screenshot of the Select File dialog:

é Open X
< > v 41 = > ThisPC > Documents v C O Search Documents
Organize v New folder =~ @ @

~
Name Date modified Type
v This PC
_ ApexSQL 1/28/2022 6:44 PM File folder
> @ Desktop
Books 4/24/2022 4:42 PM File folder
> = Documents
__ Camtasia 11/17/2021 9:10 PM File folder
> Downloads
__ Clients 3/15/2022 8:46 AM File folder
> () Music
CodeSmith Generator 2/9/2022 2:45PM File folder
> PN Pictures
__ Custom Office Templates 11/15/2021 719 PM File folder
> i Videos
__ Fiddler2 1/28/2022 9:40 PM File folder
> %= Windows (C)
File name: v~ | PNGImage (*.png) v
Open Cancel

Figure 9.2: Select File dialog

IMPORTANT NOTE

V4 Although we have indicated that only files of type image/png and image/jpg should
\E/‘ be accepted, the Select File dialog allows the user to select All files (*.*) via the file

type selector. Therefore, there is never any guarantee concerning the type of file that

the user has selected.
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The InputFileChangeEventArgs class is used to supply information about the OnChange event
being raised. The following code sets the selectedFile field to the value of the File property of
the InputFileChangeEventArgs object, provided to the OnChangeHandler method:

IBrowserFile? selectedFile;

private void OnChangeHandler(InputFileChangeEventArgs e)
{

selectedFile = e.File;

The File property represents the uploaded file and is of type IBrowserFile.
These are the properties of the IBrowserFile interface:

e  ContentType —the MIME type of the file
e LastModified —the last modified date of the file
e Name —the name of the file

e Size—thesize of the file in bytes

IMPORTANT NOTE

V4 You should never trust a file that is uploaded from the internet. You should treat
\E/ it as a potential security risk to your app, server, and network. The ContentType,
LastModified, Name, and Size properties can all be manipulated to cause your

system harm and cannot be trusted.

The IBrowserFile interface only has one method. It is the OpenReadStream method that is used
to read the uploaded file. By default, the maximum size of the stream is 500 KB. However, the
maxAllowedSize parameter can be used to increase the maximum size of the stream. In the fol-

lowing example, the maximum size of the stream is set to the value of MAXFILESIZE:

var stream = await file.OpenReadStream(MAXFILESIZE);

Resizing images
Images can be quite large. Sometimes we need to restrict the size of images that are allowed to be
uploaded into an application. In those cases, we can use the RequestImageFileAsync method to

resize the image. These are the parameters of the RequestImageFileAsync method:
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e  Format —the format of the new image
e  MaxWidth —the maximum width of the new image

e  MaxHeight —the maximum height of the new image

IMPORTANT NOTE

\G/‘ The RequestImageFileAsync method does not verify that the image is a valid one.

Therefore, any results should be treated as untrustworthy.

When using the RequestImageFileAsync method, the image is resized using the provided di-
mensions while preserving the aspect ratio of the original image. The following UploadImage

component resizes the uploaded image:

UploadIimage.razor

@page "/uploadImage"

@using Microsoft.AspNetCore.Components.Forms
<PageTitle>Upload Image</PageTitle>
<hl>Upload Image</hl>

<InputFile OnChange="OnChangeHandler"
accept="image/png, image/jpeg" />

@if (@image != null)

{
<p>01d file size: @uploadedFile!.Size.ToString("Ne") bytes</p>
<p>New file size: @resizedFile!.Size.ToString("N©") bytes</p>
<img src="data:@uploadedFile.ContentType;base64,@image" />

}

@code {

IBrowserFile? uploadedFile;
IBrowserFile? resizedFile;

string? image;
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async Task OnChangeHandler(InputFileChangeEventArgs e)

{
uploadedFile = e.File;
resizedFile = await uploadedFile.RequestImageFileAsync(
uploadedFile.ContentType,
100,
100
)s
var buffer = new byte[resizedFile.Size];
var stream = await resizedFile.OpenReadStream()
.ReadAsync(buffer);
image = Convert.ToBase64String(buffer);
}

The preceding code uses the RequestImageFileAsync method to resize the image to 100 x 100
pixels. It uses the OpenReadStream method to read the file, which is then encoded into a Base64
string. Finally, the image’s original size, the resized image’s new size, and the resized image itself

are all rendered when the value of the image property is no longer null.

TIP

\ 7/

@

|
- Although our example reads the file directly into memory, we recommend that you
copy the stream directly into a file on disk or upload the file to an external service,

such as Azure Blob Storage.

This is a screenshot that uses the Upload Image page to upload a very large photo, taken on a
trip we took to St John, USVI:
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Upload Image
Stlohn.JPG

Old file size: 6,413,880 bytes

New file size: 4,719 bytes

Figure 9.3: Upload Image results

In the preceding example, we were able to reduce the size of the file from 6,413,880 bytes to 4,719
bytes.

Handling multiple files

By default, the InputFile component only allows for a single file to be selected. However, the
InputFile component can be used to upload multiple files by using the multiple attribute, as

shown in the following example:

<InputFile OnChange="OnChange" multiple />

When using the multiple attribute, the FileCount property of InputFileChangeEventArgs is
used to determine the number of files that have been uploaded. When allowing for the upload of
multiple files, instead of using the File property to access the files, we use the GetMultipleFiles
method of InputFileChangeEventArgs to loop through the list of files that have been uploaded.
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In the following example, the GetMultipleFiles method is used to return the list of files that

were selected. The list of files is then looped through using a foreach loop:

async Task OnChange(InputFileChangeEventArgs e)

{
var files = e.GetMultipleFiles();
foreach (var file in files)
{
¥
}

IMPORTANT NOTE

¢
\G/‘ You cannot add files to the list of files that have been selected. Each time InputFile

is used, the previous list of files is replaced by the new list of files.

The InputFile component can be used to upload one or more files at a time to a Blazor WebAs-

sembly app by using the multiple attribute.

The InputFile component can be used to upload many different types of files, such as Excel files
and image files. By using the RequestImageFileAsync method, we can resize the images that are

uploaded. We can use the multiple attribute to allow users to upload multiple files.

Using virtualization

There are times when we need to work with a large collection of items. In those cases, it is not
efficient to render each item. It is much more efficient to only render a subset of the items. This

technique is called virtualization.

The built-in Virtualize componentis used to render the visible items of a collection. Specifically,
itis used when we are using aloop to render a collection of items and using scrolling to limit the
number of items visible at any given moment. The Virtualize component calculates the list of
visible items and only renders those items. Since it does not render items that are invisible, it is
more performant than using a method that renders every item in the collection. It can be found

in the Microsoft.AspNetCore.Components.Web.Virtualization namespace.
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IMPORTANT NOTE

\@/ When using the Virtualize component, all the items must be the same height in

pixels.

The Virtualize<TItem> class includes the following properties:

ItemContent —theitem template. Itis only required when using the Placeholder property.

Items — the collection of items. This property cannot be used in conjunction with the

ItemsProvider method.
ItemSize —the height of each item in pixels. The defaultis 50 pixels.

ItemsProvider —the function that asynchronously retrieves the collection of items. This
property cannot be used in conjunction with the Items method.

OverscanCount —the number of items that should be rendered before and after the visible
region. When scrolling, this will help to reduce the amount of rendering. The defaultis 3.
Placeholder —the content thatis rendered while the componentis waiting for the items
to be provided by ItemsProvider. This property cannot be used in conjunction with the

Items method.

SpacerElement — the type of element used to display each item. The defaultis div.

Near our home, there is a weather station that continuously records the current temperature and

humidity. There are thousands of data points collected every day.

This is the Weather class used to collect the data from the weather station:

public class Weather

{

public DateTime Date { get; set; }

public int Temperature { get; set; }

public int Humidity { get; set; }
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The following code will display each of the data points using a foreach loop:

@using Microsoft.AspNetCore.Components.Web.Virtualization

<div style="height:200px;overflow-y:scroll”>

@foreach (Weather weather in weatherHistory)

{
<p>
@weather.Date.ToShortTimeString():
Temp:@weather.Temperature
Humidity:@weather.Humidity
</p>
}
</div>

In the preceding code, although the foreach loop is within a div element that limits the num-
ber of rows that are displayed, the UI still needs to render all the rows before returning control
to the user. Since the collection of Weather objects contains thousands of records, the user will
experience some lag while waiting for the UI to render all the rows. We can use the Virtualize

component to only render the data thatis being displayed.

Rendering Local Data

The following code uses the Virtualize componentinstead of a foreach loop to render the data

from memory:

<div style="height:200px;overflow-y:scroll”>
<Virtualize Items="@weatherHistory" Context="weather">
<p>
@weather.Date.ToShortTimeString():
Temp:@weather.Temperature
Humidity:@weather.Humidity
</p>
</Virtualize>
</div>

The preceding code will allow the page to load faster because only the rows that are visible within
the div element are rendered. The Virtualize component calculates the number of items that
can fit inside the container and only renders those items. As the user scrolls through the items,

the Virtualize component determines which items need to be rendered and renders them.
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Rendering Remote Data

The following code uses the ItemsProvider method to fetch the list of items to be rendered from

aremote data source:

<div style="height:200px;overflow-y:scroll">
<Virtualize ItemsProvider="@LoadWeather"
Context="weather"
ItemSize="10"
OverscanCount="2">
<ItemContent>
<p>
@weather.Date.ToShortTimeString():
Temp:@weather.Temperature
Humidity:@weather.Humidity
</p>
</ItemContent>
<Placeholder>
<p><em>Loading Weather...</em></p>
</Placeholder>
</Virtualize>
</div>

In the preceding example, the LoadWeather method is invoked when the Virtualize component

needs to update the list of Weather objects that are being rendered.

This is a simple implementation of the LoadWeather method:

private async ValueTask<ItemsProviderResult<Weather>>

LoadWeather(ItemsProviderRequest request)

{
return new ItemsProviderResult<Weather>(
await FetchWeather(request.StartIndex, request.Count),
totalCount);
}

private async Task<IEnumerable<Weather>>
FetchWeather(int start, int count)
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In the preceding code, the LoadWeather method takes ItemsProviderRequest and returns
ItemsProviderResult. The important thing to noteis that ItemsProviderRequest includes both
aStartIndex property and a Count property. StartIndexis the startindex of the data requested

and Count is the number of items requested.

In this chapter’s project, we will read the values from an Excel spreadsheet thatis uploaded into

our application. Therefore, we need to learn how to read from an Excel spreadsheet.

Reading Excel files

We can read and write to Microsoft Excel files using the Open XML SDK. It provides the tools for
us to work with not only Excel files but also Word and PowerPoint files. To use the Open XML SDK,

we need to add the DocumentFormat.OpenXml NuGet package to our project.

Modern Excel files with the XLSX file extension are made up of a compressed collection of XML
files. To view the individual files, change the file extension from XLSX to ZIP and view the files

using a .zip viewer. You can also extract the files.

When using the Open XML SDK, the Excel document is represented with the SpreadsheetDocument

class. This is the hierarchy of the elements in the class:

e workbook —the root element of the document

e sheets —the container for the sheets

e sheet —the pointer to the sheet definition file

e worksheet —the sheet definition that contains the sheet data
e sheetData—the data

e row-—arow of data

e c—acell within a row of data

e v —thevalueofacell

To demonstrate the format of an Excel file, we have created a sample Excel file titled Sample. x1sx.
The sample workbook includes two worksheets. The first worksheet is titled Numbers and the
second one is titled Welcome. The Numbers worksheet includes two rows of numbers, and the

Welcome worksheet includes the string Hello World in cell Al.
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This is a screenshot of the Sample.x1sx file:

r Y
B Autosave @ off) B sam.. ‘ Toi Wright @ P = W)
File Home Insert  Page Layout Formulas Data Review View Help = e -
Al vt X v fell 1 v
A B @ D E E G H a
1 1 3 ’
2
3
4 v
Numbers | Welcome | & P ¢ CEEE— >
Ready Y% Accessibility: Good to go m -—§ +100%

Figure 9.4: Sample.xlsx

C’ IMPORTANT NOTE
&

You can download a copy of Sample. x1sx from the GitHub repository.

If we change the filename of Sample.x1sx to Sample.zip and extract all the files, this is the re-

sulting file structure:

4 [ Sample (C:\VS2022\blazor
> B _rels
> B docProps
4 Exl
> B _rels
> EJ theme
4 [ worksheets
+13) sheetl.xml
+13) sheet2.xml
+J5) sharedStrings.xml
+15) styles.xml
+13 workbook.xml
+{3) [Content_Types].xml

Figure 9.5: File structure of Sample.zip
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If you are familiar with Microsoft Excel, the files under the x1 folder will look familiar to you. The

x1 folder contains a workbook . xml file and a worksheets folder, with a file for each sheet.

The workbook . xml file lists all the sheets in the workbook. The following markup from the

workbook . xml file shows the contents of the sheets element:

<sheets>
<sheet name="Numbers" sheetId="1" r:id="rId1"/>
<sheet name="Welcome" sheetId="2" r:id="rId2"/>
</sheets>

This is the code to loop through all the sheets in the given SpreadsheetDocument:

private List<string> ReadSheetList(SpreadsheetDocument doc)

{

List<string> mySheets = new();

WorkbookPart wbPart = doc.WorkbookPart;
Sheets sheets = wbPart.Workbook.Sheets;
foreach (Sheet item in sheets)

{
mySheets.Add(item.Name);

}

return mySheets;

The worksheets folder contains one file that corresponds to each of the sheets identified in the
sheets element of the workbook . xml file. In our example, they are named sheet1.xml and sheet2.
xml. The following markup from the sheets1.xml file shows the contents of the sheetData ele-

ment for the Numbers worksheet:

<sheetData>

<row r="1" spans="1:3" xl4ac:dyDescent="0.25">
<c r="A1"><v>1</v></c>
<c r="B1"><v>2</v></c>
<c r="C1"><v>3</v></c>

</row>

<row r="2" spans="1:3" xl1l4ac:dyDescent="0.25">
<c r="A2"><v>4</v></c>

<c r="B2"><v>5</v></c>



Chapter 9 271

<Cc r="C2"><v>6</v></c>
</row>
</sheetData>

Asyou can see, sheetData is made up of a collection of rows. Each row has several cells, and each

cell has a value.

The following markup from the sheets2. xml file shows the contents of the sheetData element

for the Welcome worksheet:

<sheetData>
<row r="1" spans="1:1" x14ac:dyDescent="0.25">
<c r="A1" t="s"><v>0</v></c>
</row>

</sheetData>

We are expecting the value of the Al cell to be Hello World. However, it has the value of @ (zero)
instead. The reason for this is that all the strings are stored in the sharedStrings.xml file, and
only the index to the location of the string within the sharedStrings.xml file is included in

sheetData. Each unique string is only included once in the sharedStrings.xml file.

This is the data from the sharedStrings.xml file:

<sst count="1" uniqueCount="1">
<si><t>Helllo World</t></si>
</sst>

The following code loops through each of the sheets in SpreadsheetDocument and returns the

value of the first cell in the first row of each sheet:

private List<string> ReadFirstCell(SpreadsheetDocument doc)

{

List<string> AlValue = new();

WorkbookPart wbPart = doc.WorkbookPart;

var stringTable = wbPart
.GetPartsOfType<SharedStringTablePart>()
.FirstOrDefault();

Sheets sheets = wbPart.Workbook.Sheets;

foreach (Sheet item in sheets)
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{
WorksheetPart wsPart =
(WorksheetPart) (wbPart.GetPartById(item.Id));
SheetData sheetData = wsPart
.Worksheet.Elements<SheetData>().First();
Row row = sheetData.Elements<Row>().First();
Cell cell = row.Elements<Cell>().First();
string value = cell.CellValue.Text;
if (cell.DataType != null)
{
if (cell.DataType.Value == CellValues.SharedString)
{
value = stringTable
.SharedStringTable
.ElementAt(int.Parse(value)).InnerText;
}
}
AlValue.Add(value);
}
return AlValue;
}

You have learned how to read an Excel file by using the Open XML SDK.The Open XML SDKis very

powerful. It can be used not only to read Excel files but also to both create new Excel files and up-

date existing ones. It can also be used to create, read, and update both Word and PowerPoint files.

Now, let’s get a quick overview of the project that we are going to build in this chapter.

Creating the Excel reader project

The Blazor WebAssembly application that we are going to build in this chapter is an Excel file

reader. We will use the InputFile component to upload an Excel file. Then, we will use the Open

XML SDK to loop through the rows of one of the worksheets in the Excel file. Finally, we will use

the Virtualize component to render the data from the Excel file in an HTML table.
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The following is a screenshot of the completed application:

Choose File | SummerOlympics.xlsx

File Name: SummerOlympics.xlsx
File Size: 47,223 bytes
Content type: application/vnd.openxmlformats-officedocument.spreadsheetml.sheet

Rows: 1345

Year Country Gold Silver Bronze

1896 Great Britain 2 3 2

1896 Hungary 2 1 3

1896 France 5 4 2

1896 United States 11 7 2

1896 Germany 6 5 2

1896 Austria 2 1 2

1896 Mixed team 1 0 1

1896 Greece 10 18 19 v

Figure 9.6: Excel reader app

The build time for this project is approximately 45 minutes.

Project overview

The ExcelReader project will be created by using Microsoft’s Blazor WebAssembly App Empty
project template to create an empty Blazor WebAssembly project. First, we will add the Open XML
SDK to the project. Then, we will add a model to capture the information that we are reading from
the Excel file. We will use an InputFile component to upload the Excel file. We will use the Open
XML SDK to read the Excel file. Finally, we will use the Virtualize component to display the data
from the Excel file.

Create the Excel reader project

We need to create a new Blazor WebAssembly app. We do this as follows:

1. Open Visual Studio 2022.
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2. Click the Create a new project button.
3. Press Alt+S to enter the search for templates textbox.

4. Enter Blazor and press the Enter key.
The following screenshot shows the Blazor WebAssembly App Empty project template:

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux  macOS  Windows Blazor Cloud Web

Figure 9.7: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter ExcelReader in the Project name textbox and click the Next button.

This is a screenshot of the dialog used to configure our new project:

Configure your new project

Blazor WebAssembly App Empty C# Linux macOS  Windows Blazor Cloud Web
Project name

ExcelReader

Location

|

Solution name ®

ExcelReader

(] Place solution and project in the same directory

Figure 9.8: Configure your new project dialog
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\ TIP

_/@\_ In the preceding example, we placed the ExcelReader projectinto the E: /

Blazor folder. However, the location of this project is not important.

7. Select .NET 7.0 as the version of the Framework to use.
8. Check the Configure for HTTPS checkbox.

9. Uncheck the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.

This is a screenshot of the dialog used to collect additional information about our new
project:
Additional information

B|azorWebAssemb|yApp Empty C# Linux macOS Windows Blazor Cloud Web

Framework ®

I .NET 7.0 (Standard Term Support) H

Configure for HTTPS ®
[] ASP.NET Core Hosted ®
["] Progressive Web Application ®

Figure 9.9: Additional information dialog

11. Click the Create button.
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We have created an empty ExcelReader Blazor WebAssembly project. We will use the Open XML
SDK to read the Microsoft Excel file.

Install the Open XML SDK

We need to install the Open XML SDK into our web app. We do this as follows:
1.  Select Tools, NuGet Package Manager, Package Manager Console from the Visual Studio
menu to open the Package Manager Console.

2. Enter the following command:

Install-Package DocumentFormat.OpenXml

3. Pressthe Enter key.
The Open XML SDK is now installed.

Now we need to add a class to contain the information that we will read from the Excel file.

Add the Medals class

The Excel file that we will upload will include a count of medals that were awarded to each country
in each of the summer Olympic Games since 1896. We need to add a Medals class to collect that

information. We do this as follows:
1. Right-click the ExcelReader project and select the Add, New Folder option from the menu.
Name the new folder Models.
Right-click the Models folder and select the Add, Class option from the menu.

2
3
4. Name the new class Medals.
5. Click the Add button.

6

Add the following properties to the Medals class:

public int Year { get; set; }
public string? Country { get; set; }
public int Gold { get; set; }
public int Silver { get; set; }
public int Bronze { get; set; }

We have added the Medals class to capture the data from the Excel file. Next, we need to add the
ability to upload the Excel file that we want to read.
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Upload the Excel file

We will use the InputFile component to both select and upload the Excel file. We do this as

follows:

1.
2.

Open the Pages/Index.razor file.
Remove the h1l element.

Add the following using statement:

@using Microsoft.AspNetCore.Components.Forms;

Add the following markup:

<PageTitle>Excel Reader</PageTitle>
<InputFile OnChange="@SelectFile" accept=".x1lsx" />

@if (file != null)

{
if (errorMessage == null)
{
<p>
<div>File Name: @file.Name</div>
<div>
File Size: @file.Size.ToString("Ne") bytes
</div>
<div>Content type: @file.ContentType</div>
</p>
<button type="button">Read file</button>
}
<p>@errorMessage</p>
}
@code {
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The preceding markup includes an InputFile component and an if statement. If file

is not null, the file’s name, size, and content type are displayed.

5. Add the following code to the code block:

IBrowserFile? file;
int MAXFILESIZE = 50000;

string? errorMessage;

private void SelectFile(InputFileChangeEventArgs e)

{

file = e.File;

errorMessage = null;

if ((file.Size >= MAXFILESIZE) ||

(file.ContentType != "application/vnd.openxmlformats-
officedocument.spreadsheetml.sheet"))

{

errorMessage = "Invalid file";

}

}

The preceding code checks the size and content type of the file and displays an error
message if they are invalid. It is a good practice to always set a maximum file size since

the larger the file, the more resources are required to process it.

6. Press Ctrl+F5 to start the application without debugging.
7. Click the Choose file button.

8. Select the SummerOlympics.x1sx file and click the Open button.
The following screenshot shows the results:

Choose File | SummerOlympics.xlsx

File Name: SummerOlympics.xIsx
File Size: 47,223 bytes
Content type: application/vnd.openxmlformats-officedocument.spreadsheetml.sheet

Figure 9.10: Select SummerOlympics.xlsx
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9.

IMPORTANT NOTE

V4 You must download the SummerOlympics.x1sx file from the GitHub reposi-
\Q/‘ tory. Itincludes two worksheets: olympic_hosts and olympic_medals. We
will be working with the olympic_medals worksheet. Itincludes the medal

count by country and year for the summer Olympics.

Click the Read file button.

10. Verify that nothing happens.

We have successfully uploaded the Excel file, but when we click the Read file button, nothing

happens. Now we need to write the code to read the data from the Excel file.

Read the Excel file

We will use the SpreadsheetDocument class to read the data from the Excel file. We do this as

follows:
1. Return to Visual Studio.
2. Openthe Pages\Index.razor file.
3. Add the following using statements:
@using DocumentFormat.OpenXml;
@using DocumentFormat.OpenXml.Packaging;
@using DocumentFormat.OpenXml.Spreadsheet;
4. Add the following fields to the code block:
bool loaded;
int rowCount;
The loaded field will be used to toggle the markup used to display the data, and the
rowCount field will be used to hold the number of rows in the Excel file.
5. Add the following ReadFile method to the code block:

private async Task ReadFile()

{
try

{
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var stream = new MemoryStream();
await file.OpenReadStream(MAXFILESIZE)
.CopyToAsync(stream);

SpreadsheetDocument doc =

SpreadsheetDocument.Open(stream, false);
WorkbookPart wbPart = doc.WorkbookPart;
var sheet = wbPart.Workbook
.Descendants<Sheet>()
.Where(s => s.Name == "olympic_medals")

.FirstOrDefault();

WorksheetPart wsPart =
(WorksheetPart) (wbPart.GetPartById(sheet.Id));

SheetData sheetData =
wsPart.Worksheet.Elements<SheetData>().First();

rowCount = sheetData.Elements<Row>().Count();

loaded = true;

¥
catch (Exception)
{
errorMessage = "Invalid Excel file";
}

The preceding code sets the value of rowCount to the number of rows in the olympic_

medals worksheet.

6. Update the Read file button to the following:

<button type="button" @onclick="ReadFile">
Read file
</button>
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7

8.
9.

10.

11.

12.

When the Read file button is clicked, the ReadFile method will be invoked.

Add the following if statement after the Read file button:

if (!loaded)

{
<p><em>Loading...</em></p>
}
else
{
<p>Rows: @rowCount</p>
}

The preceding code will display rowCount after the file has been loaded.
Press Ctrl+F5 to start the application without debugging.
Click the Choose file button.

Select the SummerOlympics.x1sx file and click the Open button.
Click the Read file button.

Verify that the correct number of rows is displayed.

We have read the number of rows in the olympic_medals worksheet in the SummerOlympics.

x1sx file. Next, we will populate a collection of medals by looping through each of the rows in
the worksheet.

Populate the medals collection

We need to loop through all the rows to populate the collection of medals. We do this as follows:

1
2.

Return to Visual Studio.
Open the Pages\Index.razor file.

Add the following using statements:

@using ExcelReader.Models;

@using System.Collections.ObjectModel;

Add the following field to the code block:

Collection<Medals> allMedals = new();
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The allMedals field will be used to hold the data that is read from the Excel file.

5. After the code that set rowCount, add the following code in the ReadFile method:

var stringTable = wbPart
.GetPartsOfType<SharedStringTablePart>()
.FirstOrDefault();

foreach (Row r in sheetData.Elements<Row>())

{
if (r.RowIndex! == 1)
{
continue;
s

int col = 1;
var medals = new Medals();
foreach (Cell ¢ in r.Elements<Cell>())

{

string value = c.InnerText;

if (c.DataType != null)

{
if (c.DataType.Value ==
Cellvalues.SharedString)
{
value = stringTable.SharedStringTable
.ElementAt(int.Parse(value))
.InnerText;
}
}

switch (col)
{

case 1:
medals.Year = int.Parse(value);

break;
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case 2:
medals.Country = value;
break;

case 3:
medals.Gold = int.Parse(value);
break;

case 4:
medals.Silver = int.Parse(value);
break;

case 5:
medals.Bronze = int.Parse(value);
break;

default:

break;
col = col + 1;

allMedals.Add(medals);
¥

The first thing that the preceding code doesis load stringTable. Then, it determines the
value of the cell and updates the appropriate property of the Medals object, based on the
column that is being read. If the cell is of type SharedString, it determines its value by

using stringTable.
6. Press Ctrl+FS5 to start the application without debugging.
7. Click the Choose file button.
8. Select the SummerOlympics.x1sx file and click the Open button.
9. Click the Read file button.
10. Verify that the correct number of rows is still displayed.

We are reading all the rows into the collection of medals, but we are not rendering them. Next,

we need to render them to the screen.
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Render the Medals collection

We need to add the Virtualize component to the Home page to render the data. We do this as
follows:

1. Openthe Pages\Index.razor file.

2. Add the following using statement:

@using Microsoft.AspNetCore.Components.Web.Virtualization

3. Add the following markup below the p element that is displaying rowCount:

<div style="height:200px;overflow-y:scroll" tabindex="-1">
<table width="450">
<thead style="position: sticky; top: ©; background-color:
silver">
<tr>
<th>Year</th>
<th width="255">Country</th>
<th>Gold</th>
<th>Silver</th>
<th>Bronze</th>
</tr>
</thead>
<tbody>
<Virtualize Items="@allMedals"
SpacerElement="tr">
<tr>
<td align="center">@context.Year</td>
<td>@context.Country</td>
<td align="center">@context.Gold</td>
<td align="center">
@context.Silver
</td>
<td align="center">
@context.Bronze
</td>
</tr>
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</Virtualize>
</tbody>
</table>

</div>

The preceding markup uses the Virtualize component to display each of the objects in
the collection.

Press Ctrl+F5 to start the application without debugging.

Click the Choose file button.

Select the SummerOlympics.x1sx file and click the Open button.

Click the Read file button.

© N o wu ok

Scroll through the list of items.

We have added the ability to display all the items from a collection, using the Virtualize com-

ponent.

Summary

You should now be able to upload files into your Blazor WebAssembly app. You should be able to
use virtualization to render your pages faster when you are working with a large dataset. Finally,

you should be comfortable with working with Microsoft Excel files.

In this chapter, we explained how to upload files and how to resize image files. We explained
how to use virtualization. Finally, we introduced the Open XML SDK and explained how to use it

to read Excel files.

After that, we used the Blazor WebAssembly App Empty project template to create a new project
and added the Open XML SDK to the project. Next, we added an InputFile componentto upload an
Excel file to the app. We used the Open XML SDK to read the number of rows in a particular work-
sheet. Then, we looped through all the rows in the selected worksheet and stored their values in

a collection. Finally, we used the Virtualize component to display all the items in the collection.

Now that you know how to upload files to your web app, your users can provide data to your ap-
plication in a variety of different formats. In this project, we used an Excel file, but you can easily

extrapolate what you have learned to use other types of files.

In the next chapter, we will use SQL Server to build a task manager using the ASP.NET Web API.
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Questions

The following questions are provided for your consideration:

1.

The Summer0Olypics.x1sx file contains two worksheets. How can you join the data from

the two worksheets before displaying it?

What are some of the benefits of resizing an image?

Is it a good practice to always include Placeholder when using the Virtualize compo-
nent?

Can the Open XML SDK be used to create a new Excel file?

How can you avoid reading an entire file into memory when using the InputFile com-

ponent?

Further reading

The following resources provide more information concerning the topics covered in this chapter:

For more information on security best practices when uploading files, refer to https://
learn.microsoft.com/en-us/aspnet/core/mvc/models/file-uploads.

For the Virtualize component source code in GitHub, refer to https://github.
com/dotnet/aspnetcore/blob/main/src/Components/Web/src/Virtualization/
Virtualize.cs.

For more information on the Open XML SDK, refer to https://learn.microsoft.com/
en-us/office/open-xml/open-xml-sdk.

For more information on the Open XML specification, refer to https://www.ecma-

international.org/publications-and-standards/standards/ecma-376/.


https://learn.microsoft.com/en-us/aspnet/core/mvc/models/file-uploads
https://learn.microsoft.com/en-us/aspnet/core/mvc/models/file-uploads
https://github.com/dotnet/aspnetcore/blob/main/src/Components/Web/src/Virtualization/Virtualize.cs
https://github.com/dotnet/aspnetcore/blob/main/src/Components/Web/src/Virtualization/Virtualize.cs
https://github.com/dotnet/aspnetcore/blob/main/src/Components/Web/src/Virtualization/Virtualize.cs
https://learn.microsoft.com/en-us/office/open-xml/open-xml-sdk
https://learn.microsoft.com/en-us/office/open-xml/open-xml-sdk
https://www.ecma-international.org/publications-and-standards/standards/ecma-376/
https://www.ecma-international.org/publications-and-standards/standards/ecma-376/
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Using Azure Active Directory to
Secure a Blazor WebAssembly
Application

Security is important. Most applications require each user to provide their credentials before they
can access all the functionality supplied by the application. Managing usernames, passwords,
roles, and groups can be tedious and complicated. Using Azure Active Directory (Azure AD)

makes it easy. Azure AD is an identity provider in the cloud.

The project that we create in this chapter will allow the user to view the claims provided by the
token that is returned from Azure AD after the user is authenticated by Azure AD. We will be
using the Microsoft Authentication Library (MSAL) to acquire JSON Web Tokens (JWTs) from
Azure AD. We will be using Open ID Connect (OIDC) endpoints to authenticate users. OIDC
is a simple identity layer built on the industry standard OAuth 2.0 protocol. It allows clients to
verify the identity of a user based on the authentication performed by an identity provider, such

as Duende Identity Server or Azure AD.

In this chapter, we will learn the difference between authentication and authorization.
We will learn how to use the RemoteAuthenticationView component to handle the var-
ious actions required during each stage of authentication. We will also learn how to use the
CascadingAuthenticationState component to share the authentication state with each of its
children. Finally, we will learn how to control what is rendered to the user by using the Authorize

attribute and the AuthorizeView component.
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The project that we create in this chapter will be a claims reader. It will allow users who belong to
a particular group within Azure AD to view the contents of the token that is returned from Azure
AD after authentication. If the user is not authenticated or does not belong to the appropriate

group, they will receive a warning message.

Who are you? And what
are you authorized to do?

Your identity.

In this chapter, we will cover the following topics:

e Understanding the difference between authentication and authorization
e  Working with authentication
e  Controlling the user interface using authorization

e  Creating the claims viewer project

Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduc-
tion to Blazor WebAssembly. Since we will be using Azure AD for authentication, you will need an
account on Microsoft Azure. If you do not have an account on Microsoft Azure, refer to Chapter 1,

Introduction to Blazor WebAssembly, to create a free account.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chapterle.

The Code in Action video is available here: https://packt.link/Ch1e.

Understanding the difference between authentication
and authorization

Authentication and authorization are the two sides of the same security coin. Authentication is
the process of obtaining credentials from a user to verify the identity of the user. Authorization

is the process of checking the privileges for the user to access specific resources.


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter10
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter10
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter10
https://packt.link/Ch10
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Authentication always precedes authorization.

Authentication Authorization

Web page t =%  Web page ti

—mx

eb page litle eb page title
Qi) [hitp//wwwurlcom ————————— 5-0+#] o%a Gy (hitp//wwwurlcom 504 @

username _

/| RO000R000G00000K
 00m000000000000000X

Figure 10.1: Authentication vs Authorization

The preceding image illustrates the difference between authentication and authorization. The
left-hand side of the image shows a sample login screen that is used to determine who the user
is. The right-hand side of the image shows the list of groups or roles that the user does or does

not belong to, which is used to determine what the user can do.

Authentication
Blazor provides the RemoteAuthenticatorView component to make creating the various authen-

tication pages easier. This component persists and controls state across authentication operations.

This is a high-level explanation of how authentication works:

1. An anonymous user attempts to log in or requests a page with the Authorize attribute

applied.

2. The user is redirected to the /authentication/login page.

3. The user enters their credentials.

4. If they are authenticated, they are redirected to the /authentication/login-callback
page.

5. However, if they are not authenticated, they are redirected to the /authentication/login-
failed page.
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Thisisthe codeforasampleAuthenticationcomponentthatrelies onthe RemoteAuthenticatorView

component to handle the various authentication actions:

Authentication.razor

@page "/authentication/{action}"
@using Microsoft.AspNetCore.Components.WebAssembly.Authentication

<RemoteAuthenticatorView Action="@Action">
<LoggingIn>
Please sign in to your account
</LoggingIn>

</RemoteAuthenticatorView>

@code{

[Parameter] public string? Action { get; set; }

In the preceding code, the Action property is determined by the route, and the LoggingIn property
is used to define the Ul that is rendered while the user is logging in. The LoggingIn propertyis a
RenderFragment. We do not need to provide the LoggingIn property since there is a default one
defined by the RemoteAuthenticatorView component. We have only included it as an example.
All the properties of the RemoteAuthenticatorView component that are of type RenderFragment

have default values provided for them by the framework.

In the preceding code, only two of the properties of the RemoteAuthenticatorView component

are defined. However, there are quite a few more properties available.
These are the properties of the RemoteAuthenticatorView class:

e Action:the current action. The options are LogIn, LogInCallback, LogInFailed, LogOut,
LogOutCallback, LogOutFailed, LogOutSucceeded, Profile, and Register.

e ApplicationPaths: the paths to the various authentication pages. Since we will be using
the default values for each path, we will not be using this property.

e AuthenticationState:the authentication state. Itis persisted during the authentication
operation. It is of type TAuthenticationState.

e CompletinglLoggingIn: the UI to display when LogInCallback is being handled. Itis a

RenderFragment.
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CompletinglLogOut: the Ul to display when LogOutCallback is being handled. It is a

RenderFragment.

LoggingIn: the Ul to display when LogInis being handled. Itis a RenderFragment.
LogInFailed: the Ul to display when LogInFailedisbeing handled.Itis a RenderFragment.
LogOut: the UI to display when LogOut is being handled. It is a RenderFragment.
LogOutFailed: the Ul to display when LogOutFailedisbeinghandled. Itis aRenderFragment.

LogOutSucceeded: the UI to display when LogOutSucceeded is being handled. It is a

RenderFragment.

OnLogInSucceeded: the event callback thatis invoked when the log-in operation succeeds.
OnLogOutSucceeded: the event callback thatis invoked when the logout operation succeeds.
Registering: the Ul to display when Register is being handled. It is a RenderFragment.

UserProfile: the Ul to display when Profile is being handled. It is a RenderFragment.

Using the RemoteAuthenticatorView component makes it easy to handle the authentication

process.

Authorization

In Blazor WebAssembly applications, the authorization checks are all handled on the client. Since

a malicious user can change the behavior of the client-side code, our authorization checks can

be compromised. Therefore, we will only be using authorization to handle differences in the user

interface that vary depending on the rights of the user.

\

L/ TIP

@,

Never trust the client!

Real security can only be enforced by using a backend server. We cannot authenticate our users

on the client, nor can we reliably authorize their actions on the client.

Authentication and authorization work together to secure our applications. Authentication is

used to

determine who the user is, while authorization is used to determine what they can do.

In addition to the RemoteAuthenticatorView component, Blazor WebAssembly provides some

other built-in components to help us work with authentication.
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Working with authentication

The CascadingAuthenticationState component and the AuthorizeRouteView component work
together to make authentication simpler. The CascadingAuthenticationState component is

responsible for cascading the user’s authentication state to all its descendants. It is typically used
to wrap the Router component.

In the following example, the App component relies on the CascadingAuthenticationState

component to provide the user’s authentication state to all the routable components:

(:E!r IMPORTANT NOTE
>

Sometimes we refer to routable components as pages.

App.razor

@inject NavigationManager Navigation

<CascadingAuthenticationState>
<Router AppAssembly="@typeof(App).Assembly">
<Found Context="routeData">
</Found>
<NotFound>
<PageTitle>Not found</PageTitle>
<LayoutView Layout="@typeof(MainLayout)">
<p>Sorry, there's nothing here.</p>
</LayoutView>
</NotFound>
</Router>

</CascadingAuthenticationState>

In the preceding markup, the Found attribute contains the following AuthorizeRouteView com-
ponent:
<AuthorizeRouteView RouteData="@routeData"

DefaultLayout="@typeof(MainLayout)">
<NotAuthorized>

@if (context.User.Identity?.IsAuthenticated != true)
{
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Navigation.NavigateToLogin($"authentication/login");

}
else
{
<p>
ERROR: You are not authorized to access
this page.
</p>
}
</NotAuthorized>

</AuthorizeRouteView>

<FocusOnNavigate RouteData="@routeData" Selector="h1" />

In the preceding code, the Router componentis used to route the requests. If a valid route is found,
it uses the AuthorizeRouteView component instead of the RouteView component to determine
if the user is authorized to view the page. If they are not authorized and they have not yet been
authenticated, it redirects the user to the /authentication/login page. However, if they are not

authorized and they have been authenticated, it renders the error message.

Since the App component is using the CascadingAuthenticationState component, the
Task<AuthenticationState> cascading parameter is supplied to each page. The following code
uses it to populate the userName field:

[CascadingParameter]

private Task<AuthenticationState> authStateTask { get; set; }
private string userName;

protected override async Task OnInitializedAsync()

{

var authState = await authStateTask;

var user = authState.User;

if (user.Identity.IsAuthenticated)
{

userName = user.Identity.Name;

b
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In the preceding code, the authStateTask parameter is used to cascade the value of the

AuthenticationState from the CascadingAuthenticationState component.

Blazor WebAssembly uses the built-in DI service called AuthenticationStateProvider
to determine whether the user is logged in. The AuthenicationStateProvider class pro-
vides information about the authentication state of the current user. The User property of
the AuthenicationStateProvider provides the ClaimsPrincipal for the current user. The

ClaimsPrincipal is simply the claims-based identity of the user.

By using the built-in components, we can confirm the identity of the user. Next, we need to de-

termine what the user is authorized to do.

Controlling the user interface using authorization

After a user is authenticated, authorization rules are used to control what the user can see and do.

The Authorize attribute and the AuthorizeView component are used to control the user interface.

The Authorize attribute

The Authorize attribute is used to require that the user is authorized to view the page that is
decorated with the attribute. It should only be used on routable components. The following

component includes the Authorize attribute:

Secure.razor

@page "/secure"

@using Microsoft.AspNetCore.Authorization
@attribute [Authorize]

<h2>Secure Page</h2>

Congratulations, you have been authenticated!

When an unauthenticated user tries to navigate to a page with the Authorize attribute, they are

automatically redirected to the /authentication/login page.

TIP
\l/

g

You can require authentication for every page by adding the Authorize attribute to
the _Imports.razor file. However, if you do that, you must add the A1lowAnonymous

attribute to the Authentication component or your users won’t be able to log in.
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The Authorize component supports role-based and policy-based authorization. If the user
has been authenticated and they try to navigate to a page that includes either role-based or
policy-based authorization, and they do not meet the requirements, they will receive the message

provided by the App component. In the preceding sample App component, the message is as follows:

ERROR: You are not authorized to access this page

This example uses the Roles parameter for role-based authorization:

@page "/secure"

@attribute [Authorize(Roles = "admin, siteadmin")]

In the preceding example, only users who are in either the admin or siteadmin role can access

this page.
This example uses the Policy parameter for policy-based authorization:

@page "/secure"

@attribute [Authorize(Policy = "content-admin™)]

In the preceding example, only users who meet the requirements of the content-admin policy

can access the page.

The Authorize attribute should only be used on routable components since authorization is not

performed for child components within a page.

For example, if we create a routable component called Secure and secure it using either role-
based or policy-based authorization, the user cannot navigate to the page if their credentials do
not meet the requirements. However, if we place the same component in another page that the

user is authorized to view, they can see the content of the Secure component.

To only authorize the display of certain parts of a page, use the AuthorizeView component.

The AuthorizeView component

The AuthorizeView componentis used to control the parts of the user interface that are displayed

based on what the user is authorized to view.

IMPORTANT NOTE

&

By default, non-authenticated users are not authorized to view any content.
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The AuthorizeView class has the following properties:

e Authorized: the content thatisrendered if the useris authorized. Itis a RenderFragment.

e Authorizing: the content that is rendered as the user is being authenticated. It is a

RenderFragment.

e NotAuthorized: the content that is rendered if the user is not authorized. It is a

RenderFragment.
e  Policy: the policy that determines if the content can be rendered.

e Roles:acomma-delimited list of the roles that are allowed to render the content.

Unlike the RemoteAuthenticatorView component, the framework does not provide default values

for the RenderFragments used by the AuthorizeView component.
The following code uses the AuthorizeView component to create a LoginDisplay component:
LoginDisplay.razor

@using Microsoft.AspNetCore.Components.Authorization
@using Microsoft.AspNetCore.Components.WebAssembly.Authentication

@inject NavigationManager Navigation

<AuthorizeView>
<Authorized>
Hello, @context.User.Identity?.Name!
<button @onclick="BeginLogout">Log out</button>
</Authorized>
<NotAuthorized>
<a href="authentication/login">Log in</a>
</NotAuthorized>
<Authorizing>
Please be patient. We are trying to authorize you.
</Authorizing>
</AuthorizeView>

@code{
private void BeginLogout(MouseEventArgs args)

{

Navigation.NavigateToLogout("authentication/logout");
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The preceding example provides both the Authorized template and the NotAuthorized template.
If the user is authorized, their name is displayed, and the Log out button is rendered. If the user

is not authorized, the Log in link is rendered.

The AuthorizeView component supports role-based and policy-based authorization. If the user
has been authenticated and they try to navigate to a page that includes either role-based or
policy-based authorization, and they meet the requirements, the Ul in the Authorized template

will be rendered; otherwise, the Ul in the NotAuthorized template will be rendered.

This example uses the Roles parameter for role-based authorization:

<AuthorizeView Roles="admin, siteadmin">
<p>
You can only view this content if you are an admin or
siteadmin.
</p>
</AuthorizeView>

In the preceding example, only users who are in either the admin or siteadmin role will have the

indicated text rendered.

This example uses the Policy parameter for policy-based authorization:

<AuthorizeView Policy="content-admin">

<p>
You can only view this content if you satisfy
the "content-admin" policy.
</p>
</AuthorizeView>

In the preceding example, only users who meet the requirements of the content-admin policy

will have the indicated text rendered.

The AuthorizeView component can be used in the NavMenu component. However, although a
component does not appear in the NavMenu, that does not prevent the user from navigating di-

rectly to the component. So, you must always set authorization rules at the component level.

A TIP

g

g Never rely on the NavMenu component to hide components from unauthorized users.
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We can use the Authorize attribute and the AuthorizeView component to force the user to be

authenticated and to hide portions of the user interface.

Now, let’s get a quick overview of the project that we are going to build in this chapter.

Creating the claims viewer project

The Blazor WebAssembly application that we are going to build in this chapter is a claims viewer.
First, we will add the application to Azure AD. After we have added the application, we willadd a
group and a user to Azure AD. We will add the required NuGet packages and configure the project
to use MSAL authentication. Next, we will add components for authentication and login display.
We will also add the following routable components: Secure and WhoAml. Finally, we will add

and test an authentication policy.

The following is a screenshot of the WhoAmI component from the completed application:

\ Log out of Claims Viewer ]Welcome, Toi Wright!

[Secure Page] [Who Am 1?]

Who Am 1?

I am Toi Wright.

My Claims

aud:

iss: https://login.microsoftonline.com/

iat: 1670095799

nbf: 1670095799

exp: 1670099699

groups:

name: Toi Wright

nonce: 10df3d71-8c66-4fe4-aeOe-13ee4c109b16

oid: bf25fe15-0d98-484c-a77f-4¢462c479923

preferred _username: toi@blazorwebassembly.onmicrosoft.com
rh: 0.AXwAYzqujosd E2oEfjlaFje3ebkMtQ NFZLvqAQLqe7UI27AO0k.
sub: 3vkJLQndAzKMIJbM13bcO67CyUCCxUCAzY 5yzbTMeuiE
tid:

uti: acONmvNj6UuMVGE30FQyAA

ver: 2.0

Figure 10.2: The WhoAmI component from Claims Viewer
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The build time for this project is approximately 60 minutes.

Project overview

The ClaimsViewer project will be created by using Microsoft’s Blazor WebAssembly App Empty
project template to create an empty Blazor WebAssembly project. After we have created our
project, we will configure Azure AD by adding the application, a new group, and a new user to
our Azure AD tenant. Then, we will add the required NuGet packages and update our project’s
settings. Next, we will add an authentication component and a login display component. We
will also add a component to display the contents of our claims. Finally, we will add and test an

authentication policy.

IMPORTANT NOTE

\E/‘ Since Microsoft is constantly updating the Azure Portal, some of the screens in the

Azure Portal may no longer match the information in this chapter.

Create the claims viewer project

We need to create a new Blazor WebAssembly app. We do this as follows:

1. Open Visual Studio 2022.

2. Click the Create a new project button.

3. Press Alt+S to enter the Search for templates textbox.
4

Enter Blazor and press the Enter key.
The following screenshot shows the Blazor WebAssembly App Empty project template:

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C#  Linux macOS Windows Blazor Cloud Web
Figure 10.3: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter ClaimsViewer in the Project name textbox and click the Next button.
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This is a screenshot of the dialog used to configure our new project:

Configure your new project

Blazor WebAssembly App Empty C# Linux macOS  Windows Blazor Cloud  Web

Project name

| CIaimsVieweri

Location

E:\Blazor\ -

Solution name @

ClaimsViewer

[[] Place solution and project in the same directory

Figure 10.4: Blazor WebAssembly App Empty Project Template

TIP

\ ! 7/
-f@\- In the preceding example, we placed the ClaimsViewer projectinto theE:/

Blazor folder. However, the location of this project is not important.

7. Select .NET 7.0 as the version of the Framework to use.
8. Check the Configure for HTTPS checkbox.

9. Uncheck the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.
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11.

This is a screenshot of the dialog used to collect additional information about our new
project:
Additional information

B|azorWebAssemb|y App Empty C# Linux  macOS  Windows Blazor Cloud  Web

Framework ®

I .NET 7.0 (Standard Term Support) H

Configure for HTTPS ®
[] ASP.NET Core Hosted ®
[[] Progressive Web Application ®

Figure 10.5: Additional information dialog

Click the Create button.

We have created an empty ClaimsViewer Blazor WebAssembly project. We will use Azure AD to

provide the identity services.

Add the application to Azure AD

We need to register the application in Azure AD and add an appsettings. json file to the project.

We do this as follows:

L

2
3
4.
5

Right-click the wwwroot folder and select the Add, New Item option from the menu.
Enter json in the Search box.

Select App Settings File.

Name the new item appsettings.json.

Click the Add button.
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6. Replace all the text in the file with the following:

{
"AzureAd": {

"Authority": "https://login.microsoftonline.com/{Directory
(tenant) ID}",

"ClientId": "{Application (client) ID}",
"ValidateAuthority": true

}

After we add the application to Azure AD, we will replace the {Directory (tenant) ID}
and the {Application (client) ID} placeholders used in the preceding code.

7. Navigate to the Azure Portal, https://portal.azure.com.

8. OpenyourAzure Active Directory resource.

IMPORTANT NOTE

\E/‘ Aninstance of Azure Active Directory was automatically created when

you signed up for a Microsoft Cloud service subscription.

9. Select App registration from the Add menu.

= Microsoft Azure

Home >

BlazorWebAssembly | Overview

Azure Active Directory

« + Add Vv i‘?ﬁ‘ Manage tenants @

@ Overview
User
B Preview features

\ Group
X Diagnose and solve problems

Enterprise application
Manage

— App registration M

Figure 10.6: App registration in Azure AD
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10. For the user-facing display name, enter ClaimsViewer.

11. For the supported account types, select the Accounts in this organizational directory
only option.

12. For the redirect URI, select Single-page application (SPA) as the platform and enter the
following text for the URI:

https://localhost:5001/authentication/login-callback

The following screenshot shows the completed Register an application dialog:

= Microsoft Azure £ Search resources, services, and docs (G+/) e &

Home > BlazorWebAssembly | Overview >

Register an application X

*Name

The user-facing display name for this application (this can be changed later).

ClaimsViewer v

Supported account types

Who can use this application or access this API?
@ Accounts in this organizational directory only (BlazorWebAssembly only - Single tenant)
O Accounts in any organizational directory (Any Azure AD directory - Multitenant)

O Accounts in any organizational directory (Any Azure AD directory - Multitenant) and personal Microsoft accounts (e.g.
Skype, Xbox)

O Personal Microsoft accounts only

Help me choose...

Redirect URI (optional)

We'll return the authentication response to this URI after successfully authenticating the user. Providing this now is optional
and it can be changed later, but a value is required for most authentication scenarios.

Single-page application (SPA) I I https://localhost:5001/authentication/login-callbacH v

Register an app you're working on here. Integrate gallery apps and other apps from outside your organization by adding
from Enterprise applications.

By proceeding, you agree to the Microsoft Platform Policies '

Figure 10.7: Register an application dialog
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13. Click the Register button.

The following screenshot highlights the information that we need to copy to the

appsettings.json file in our project:

= Microsoft Azure £ Search resources, services, and docs (G+/) _

Home > BlazorWebAssembly | Overview >

gz ClaimsViewer < - X

|p |Search | « l:_\ Delete @ Endpoints [ Preview features

HiS i
i Overview @ Gotasecond? We would love your feedback on Microsoft identity platform (previously Azure AD for

developer). =

&4 Quickstart

#" Integration assistant
A Essentials

Manage

Display name : ClaimsViewer

& Branding &F’M Application (client) ID

2 Authentication Object ID

Certficates SERESMNGGNNI: Dircctory (tenan) 1D

11 Token configuration Supported account types : My organization only

5 AP permissions Client credentials : Add a certificate or secret
Redirect URIs : Oweb, 1 spa, 0 public client

@ Expose an APl Application ID URI : Add an Application ID URI

i Approles Managed application in local directory : ClaimsViewer

Figure 10.8: ClaimsViewer app in Azure AD

14. Return to Visual Studio.
15. Open the appsettings.jsonfile.

16. Replace the {Directory (tenant) ID} placeholder with the value of Directory (tenant)
ID from Azure AD.

17. Replace the {Application (client) ID} placeholder with the value of Application (client)
ID from Azure AD.

To test our application, we need to add at least one user. Also, later in this project, we will need

to use a group to enable policy-based authentication. So, let’s add a user and a group.

Add a user and a group to Azure AD
Before we exit the Azure Portal, let’s create a new group and add a new user to that group. We

do this as follows:

1. Returntoyour Azure Active Directory tenant.

2. Select Groups from the menu.
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3. Select New group from the top menu.

4. For the Group type, leave Security selected.
5. For the Group name, enter ViewAll.
6.

For the Group description, enter Members can view all of the claims.

The following screenshot shows the completed New Group dialog:

= Microsoft Azure AR Search resources, services, and docs (G+/) m

Home > BlazorWebAssembly | Groups > Groups | All groups >

New Group X

/Cr{j Got feedback?

Group type * (O

[ Security % y

Group name *

[ Viewall V]

Group description ©

I Members can view all of the claims{ v |

Membership type ©

i Assigned v ]

Owners

No owners selected

Members

No members selected

Figure 10.9: New Group dialog in Azure AD

7. Click the Create button.
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You should now see the new group. If you do not see the new group, select the Refresh
option from the top menu. The following screenshot highlights the information that we
will need to complete this project:

= Microsoft Azure P Search resources, services, and docs (G+/) s &oi@one:flgciisig:ssé;cls &
Home >
o Groups|A|Igro_ups : X
BlazorWebAssembly - Azure Active Directory
= 2 Newgroup - Download groups () Refresh £33 Manage view Tl Delete 27 Got feedback?
&& All groups A
2 Deleted groups £ Search 3 Add filter
X Diagnose and solve problems searchmode (@) Contains
Settings 1 group found
& General D Name 7 Object Id Group type
€3 Expiration
48 Naming sy O @ v cm———— Security
Figure 10.10: Groups in Azure AD
8. Copy the Object Id for your new group and save it for later.
We will need the Object Id of the group when we add an authentication policy to our
project.
9. Returntoyour Azure Active Directory tenant.
10. Select App registrations from the menu.
11. Click on the ClaimsViewer application.
12. Select Token configuration from the menu.
13. Click the Add groups claim option.
14. Check the Security groups checkbox.
15. Click the Add button.
16. Return to your Azure Active Directory resource.
17. Select Users from the menu.
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18. Select Create new user from the New user top menu as shown in the following screenshot:

= Microsoft Azure £ Search resources, services, and docs (G+/)

Home > BlazorWebAssembly | Users >

@ Users
—
‘ £ Search l « —+— New user vV i Download users E
.4 All users (preview) ] @
— P q Create new user
Audit logs Create a new internal user in your organization
3 Sign-in logs [
1 Invite external user
X Diagnose and solve problems Invite an external user to collaborate with your
[ organization

Figure 10.11: Create new user in Azure AD

19. Enter a Username and Name for the new user.
20. Enter a Password.

21. Add the ViewAll group.

22. Click the Create button.

You should now see your new user. If you do not see your new user, select the Refresh option

from the top menu.

You have added a new user to Azure AD thatis a member of the ViewAll group. We have finished

setting up Azure AD. Now we can return to Visual Studio.

Add the required NuGet packages
We need to add three NuGet packages to our application. We do this as follows:

1. Return to Visual Studio.

2. Select Tools, NuGet Package Manager, and Package Manager Console from the Visual

Studio menu to open the Package Manager Console.
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3. Enter the following command:
Install-package Microsoft.AspNetCore.Authorization
4. Press the Enter key.
You have installed the ASP.NET Core authorization classes.
5. Enter the following command:
Install-package Microsoft.AspNetCore.Components.Authorization
6. Press the Enter key.
You have installed authentication and authorization classes for Blazor applications.
7. Enter the following command:
Install-package Microsoft.Authentication.WebAssembly.Msal
8. Press the Enter key.
You haveinstalled the Microsoft Authentication Library.Itisused toacquire security
tokens from the Microsoftidentity platform. The tokens can be used to both authenticate
users and access Web APIs.
9. Openthe_Imports.razor file.

10. Add the following using statements:

@using Microsoft.AspNetCore.Authorization
@using Microsoft.AspNetCore.Components.Authorization

@using Microsoft.AspNetCore.Components.WebAssembly.Authentication

All the required NuGet packages have been installed. Now we need to update some of the proj-

ect’s settings.

Enable authentication

We need to update some of the project’s files to enable authentication. We do this as follows:

1.

Open the wwwroot/index. html file.
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2. Add the following script element above the existing script element:

<script
src="_content/Microsoft.Authentication.WebAssembly.Msal/
AuthenticationService.js">

</script>

3. OpentheProperties/launchSettings.json file.
4. Add the following to iisSettings:
"windowsAuthentication": false,

"anonymousAuthentication": true,

5. Openthe Program.cs file.
6. Add the following code above the last line in the file:

builder.Services.AddMsalAuthentication(options =>

{
builder.Configuration.Bind("AzureAd",
options.ProviderOptions.Authentication);
options.ProviderOptions.LoginMode = "redirect";
1)

In the preceding code, the application is instructed to reference the AzureAd section of
the appsetting.json file for the parameters that are required to authenticate the app.
The value of LoginMode can be either popup or redirect. We are using redirect because

the popup login dialog is not modal and can easily get hidden behind other windows.
7. Open the App.Razor file.
8. Add the following directive:
@inject NavigationManager Navigation
9. Surround the Router element with the following CascadingAuthenticationState ele-
ment:

<CascadingAuthenticationState>

</CascadingAuthenticationState>
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10. Replace the RouteView element with the following AuthorizeRouteView element:

<AuthorizeRouteView RouteData="@routeData"
DefaultLayout="@typeof(MainLayout)">
<NotAuthorized>
@if (context.User.Identity?.IsAuthenticated !=

true)
{
Navigation.NavigateTo($"authentication/login");
¥
else
{
<p>
You are not authorized to access
this resource.
</p>
}
</NotAuthorized>

</AuthorizeRouteView>

In the preceding code, if the user is not authorized and they have not been authenticated,
they are redirected to the authentication/login page. However, if they are not authorized

and they have been authenticated, the error message is rendered.

We have enabled authentication in our application. Now we need to add an Authentication

component.

Add an Authentication component

We need to add an Authentication component to handle our authentication actions. We do

this as follows:

1. Right-click the Pages folder and select the Add, Razor Component option from the menu.
2. Name the new component Authentication.

3. Replace all the text in the file with the following:

@page "/authentication/{action}"

@using Microsoft.AspNetCore.Components.WebAssembly.Authentication
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<RemoteAuthenticatorView Action="@Action" />

@code {

[Parameter] public string? Action { get; set; }

By leveraging the power of the RemoteAuthenticatorView component, we were able to create
an Authentication component with only a few lines of code. Now let’s add a way for the users

to log in and out of our application.

Add a LoginDisplay component

We will add a LoginDisplay component to log the users in and out of our application. We do

this as follows:

1. Right-click the ClaimsViewer project and select the Add, New Folder option from the

menu.
Name the new folder Shared.
Right-click the Shared folder and select the Add, Razor Component option from the menu.

Name the new component LoginDisplay.

A R

Replace all the text in the file with the following:

@inject NavigationManager Navigation

<AuthorizeView>
<Authorized>
<button @onclick="BeginLogout">
Log out of Claims Viewer
</button>
Welcome, @context.User.Identity?.Name!
</Authorized>
<NotAuthorized>
<button @onclick="BeginLogin">
Log in to Claims Viewer
</button>
</NotAuthorized>

</AuthorizeView>

<hr />
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9.

@code {

The preceding markup includes an AuthorizeView component. If the user has been au-
thenticated, the Log out of Claims Viewer button is rendered. If the user has not been

authenticated, the Log in to Claims Viewer button is rendered.

Add the following code to the code block:

private void BeginLogin(MouseEventArgs args)

{

Navigation

.NavigateToLogin($"authentication/login");

private void BeginLogout(MouseEventArgs args)

{

Navigation

.NavigateToLogout($"authentication/logout"”, $"/");

Both the BeginLogin method and the BeginLogout method redirect the user to the
Authentication page. The BeginLogin method sets the action parameter to login, and
the BeginLogout method sets the action parameter to logout and includes a value for the
ReturnUrl. In this example, the ReturnUrl is the Home page.

Open the _Imports.razor file.

Add the following using statement:

@using ClaimsViewer.Shared

Open the MainLayout.razor file.

10. Update the main element to the following:

<main style="padding:10px">
<LoginDisplay />
<a href="/secure">[Secure Page]</a>
<a href="/whoami">[Who Am I?]</a>
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@Body
</main>

Since we have added the LoginDisplay component to the MainLayout component, it will appear

on every page of our application.

Now that the users can log in and log out, let’s test our application by adding the Authorize

attribute to a routable component.

Add a Secure component

We will add the routable Secure component to demonstrate the Authorize attribute. We do this

as follows:

1. Right-click the Pages folder and select the Add, Razor Component option from the menu.
2. Name the new component Secure.

3. Replace all the text in the file with the following:

@page "/secure"
@attribute [Authorize]

<h2>Secure Page</h2>

Congratulations, you have been authenticated!

4. Open the Pages/Index.razor page.

5. Replace the contents of the h1 element with the following:

Welcome to the Claims Viewer app.

6. Press Ctrl+F5 to start the application without debugging.
7. Click the Log in to Claims Viewer button.

8. Enter your credentials and click the Sign in button.
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The first time you sign in, you will receive the following dialog:

a Sign in to your account - Personal - Microsoft Edge — (] X

(5)  https://login.microsoftonline.com/common/SSPR/End A

B Microsoft

toi@blazorwebassembly.onmicrosoft.com

Permissions requested

ClaimsViewer
App info

This application is not published by Microsoft.
This app would like to:

v View your basic profile

\ Maintain access to data you have given it access to

Accepting these permissions means that you allow this app to use your
data as specified in their terms of service and privacy statement. You can
change these permissions at https://myapps.microsoft.com. Show details

Does this app look suspicious? Report it here

Figure 10.12: Permissions requested dialog

Terms of use  Privacy & cookies

9. Click the Accept button.
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After you click the Accept button, you will receive the following dialog:

8" Sign in to your account - Google Chrome = O X

@ login.microsoftonline.com/8eae3a63-1d8b-4dfc-a811-f8c86858d...

B" Microsoft

toi@blazorwebassembly.onmicrosoft.com

Help us protect your account

Microsoft has enabled Security Defaults to keep your
account secure. Learn more about the benefits of Security
Defaults

Skip for now (14 days until this is required)
Use a different account

Learn more

S

Termsofuse  Privacy & cookies

Figure 10.13: Security Defaults dialog

10. Click the Skip for now link.
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IMPORTANT NOTE

\@/ Do not click the Next button on the preceding dialog unless you want to use

Microsoft Authenticator.

11. Click the Yes button when asked if you want to stay signed in.

You are now authenticated. Notice that the LoginDisplay has been updated to display

the Log out of Claims Viewer button and the user’s name.

12. Click the Secure Page link.

IMPORTANT NOTE

\/V If you have not yet been authenticated when you click the Secure Page link,

you will be forced to log in because the page includes an Authenticate
attribute.

13. Click the Log out of Claims Viewer button.
14. Pick the account to sign out of.
15. Close the browser.

We have demonstrated the Authorize attribute. Now let’s use the AuthorizeView component

again.

Add a WhoAml component

We need to create the WhoAmI component that will be used to display information about the user.
We will use the AuthorizeView component to render different information based on the user’s

authentication status. We do this as follows:

1.  Return to Visual Studio.
Right-click the Pages folder and select the Add, Razor Component option from the menu.

Name the new component WhoAmI.

L

Replace all the text in the file with the following:

@page "/whoami"

@using System.Security.Claims;



Chapter 10 317

<hl>Who Am I?</h1>

<AuthorizeView>
<NotAuthorized>
<div>
<b>WARNING: You are not authenticated!</b>
You must log in to Claims Viewer.
</div>
</NotAuthorized>
<Authorized>
I am @myName
</Authorized>

</AuthorizeView>

@code {

The preceding code renders the name of the user if they have been authenticated. If the

user has not yet been authenticated, the warning message is rendered instead.

5. Add the following code to the code block:

[CascadingParameter]

private Task<AuthenticationState>?
authStateTask

{ get; set; }

private string? myName;

private List<Claim>? myClaims;

protected override async Task OnInitializedAsync()

{

var authState = await authStateTask!;

var user = authState.User;

if (user.Identity!.IsAuthenticated)
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myName = user.Identity.Name;
myClaims = user.Claims.ToList();
¥
¥

In the preceding code, the value of authStateTask is cascading from the App component.

6. Press Ctrl+F5 to start the application without debugging.
7. Click the Who Am I link.

The AuthorizeView component is rendering the text in the NotAuthorized element.

8. Click the Log in to Claims Viewer button.

9. Provide your credentials and complete the login process.
The AuthorizeView component is rendering the user’s name.
10. Click the Log out of Claims Viewer button.

The preceding code sets the value of myClaims to the list of the user’s claims. But how does my app
get thelist of claims? The claims come from the ID token thatis sent from Azure AD. We can view
the ID token by using the browser’s developer tools. The ID token is a JSON Web Token (JWT).

View the JSON Web Token (JWT)

We will view the ID token sent from Azure AD to our web app. The ID token uses JWT to share
security information between a server and a client. We do this as follows:

1. Press F12 to open the browser’s developer tools.

2. Select the Network tab.

3. Click the Log in to Claims Viewer button.

4

Provide your credentials and complete the login process.
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5.

8.
9.

Click on token and select the Preview tab, as shown in the following screenshot:

Name X  Headers Payload Preview Response Initiator Timing  Cookies

] openid-configuration v {token_type: "Bearer", scope: "openid profile email", expires_in: 4743

[5 negotiate?requestUrl=https%... access_token: "eyJ@eXAi0iJKV1QilLCJub253jZSI6ImZIaVUS5TmNGYktxNXpldVYyZz

EﬁSecureTeﬁ/ client_info: "eyJ1aWQiOiIwMDAwWMDAWMCOWMDAWLTAWMDAtNTZ1Yy1lhNTUWOTYXOGM2
expires_in: 4743

Dtoken

ext_expires_in: 4743

id_token: "eyJ@eXAiOiJKV1QiLCIhbGciOiJSUzIINiIsImtpZCI6IjIaUXBKM1VwYmp
refresh_token: "0.AQcAoOKNGHjvSLOStIOFDwWAj8RDJ1fpOdgMIFqHUF -07wRUgHAGS
scope: "openid profile email"

token_type: "Bearer"

Figure 10.14: Sample Token
Copy the value of id_token to the clipboard.
Navigate to https://jwt.ms/.
Paste the contents of the clipboard into the empty text area.

After you paste the contents of your token, the decoded token is rendered. This is the
information that will be displayed on our WhoAmI page. Next to the Decoded Token
tab is the Claims tab.

Click on the Claims tab to learn more about each of the claims in the token.

Close the browser.

Now that we know what to expect on our WhoAml page, let’s finish it.

Add an authentication policy

We want to limit access to the list of users’ claims to only users who are members of the ViewAll

group in Azure AD. To do that, we will add an authentication policy. We do this as follows:

1

2.

Return to Visual Studio.

Open the Program. cs file.
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3. Add the following code above the last line in the file:

builder.Services.AddAuthorizationCore(options =>

{
options.AddPolicy("view-all", policy =>
policy.RequireAssertion(context =>
context.User.HasClaim(c =>
c.Type == "groups" &&
c.Value.Contains("{Object ID}"))));
})s

4. Openthe Pages/Secure.razor page.

5. Add the view-all policy to the Authorize attribute as shown below:

@attribute [Authorize(Policy = "view-all")]

The preceding code will prevent users who do not meet all the requirements of the view-

all policy from viewing the page.

6. Open the Pages/WhoAmI.razor page.

7. Add the following markup below the existing AuthorizeView component:

<h2>My Claims</h2>

<AuthorizeView Policy="view-all">
<NotAuthorized>
<div>
<b>WARNING: You are not authorized!</b>
You must be a member of the ViewAll
group in Azure AD.
</div>
</NotAuthorized>
<Authorized>
<ul>
@foreach (Claim item in myClaims!)

{
<li>@item.Type: @item.Value</1li>
}
</ul>
</Authorized>

</AuthorizeView>
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10.

11.

12.
13.
14.

15.
16.

17.

The preceding code will prevent users who do not meet all the requirements of the view-

all policy from viewing the list of claims.

Press Ctrl+F5 to start the application without debugging.
Click the Log in to Claims Viewer button.
Click the Secure Page link.

You are not authorized to see this page because the user does not meet the requirements

of the policy. This message is coming from the App component.
Click the Who Am I? link.

You are not authorized to view your claims. This message is coming directly from the
WhoAmI component.

Return to Visual Studio.

Open the Progranm. cs file.

Replace the {Object ID} placeholder with the value of the Object ID for the ViewAll
group in Azure AD.

IMPORTANT NOTE

\Q/‘ You saved the value of the group’s Object ID after you added the ViewAll
group during the Add a user and group to Azure AD step.

Select Build Solution from the Build menu.

Return to the browser.

Since the user now meets the requirements of the policy, you are now able to view the

list of their claims.
Click the Secure Page link.

Likewise, since the user now meets all of the requirements of the policy, you are now able

to view the Secure page.

We have created a secure application that allows authenticated users who are members of the

ViewAll group to view the claims provided by the ID token from Azure AD.
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Summary

You should now be able to render the list of an authenticated user’s claims by delegating identity

management to Azure AD.

In this chapter, we learned the difference between authentication and authorization. We also
learned how to work with the authentication components. Finally, we learned how to control

the user interface by using the Authorize attribute and the AuthorizeView component.

After that, we used the Blazor WebAssembly App Empty project template to create a new project.
Next, we used the Azure Portal to configure our Azure AD tenant to add a new application. Then
we added a group to our new application and added a user to that group. We used the Client ID
and the Tenant ID from Azure AD to update the appsettings.json file in our project. We added
the required NuGet packages and finished configuring our application to use authentication. We
added the Authentication, LoginDisplay, Secure, and WhoAmI components. Finally, we used a

policy to restrict access to the list of claims.

In the next chapter, we will use SQL Server to build a task manager using the ASP.NET Web APIL.

Questions

The following questions are provided for your consideration:

1.  Whatis the difference between authentication and authorization?

2. Ifyouadd a Secure component to the Home page, will the user need to be authenticated

to render it?

3. How can you secure a Blazor WebAssembly app without using the Authorize attribute

on every routable component?

4. What are some of the claims that are included in a JSON Web Token (JWT)?

Further reading
The following resources provide more information concerning the topics covered in this chapter:

e For more information on the current authentication state, refer to https://
learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.

authorization.
e Formoreinformation on the ClaimsPrincipal class, refer to https://learn.microsoft.

com/en-us/dotnet/api/system.security.claims.claimsprincipal.


https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.authorization
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.authorization
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.authorization
https://learn.microsoft.com/en-us/dotnet/api/system.security.claims.claimsprincipal
https://learn.microsoft.com/en-us/dotnet/api/system.security.claims.claimsprincipal
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For more information on the Microsoft identity platform, refer to https://learn
microsoft.com/en-us/azure/active-directory/develop.

For the RemoteAuthenticatorViewCore source code in GitHub, refer to https://
github.com/dotnet/aspnetcore/blob/600eb9aa53c052ec7327e2399744215d
be493a89/src/Components/WebAssembly/WebAssembly.Authentication/src/
RemoteAuthenticatorViewCore.cs.

To decode a JSON Web Token (JWT), refer to https://jwt.ms.

Join our community on Discord

Join our community’s Discord space for discussions with the author and other readers:

https://packt.link/BlazorWASM2e

[=]

[=]

[=]

-k


https://learn.microsoft.com/en-us/azure/active-directory/develop
https://learn.microsoft.com/en-us/azure/active-directory/develop
https://github.com/dotnet/aspnetcore/blob/600eb9aa53c052ec7327e2399744215dbe493a89/src/Components/WebAssembly/WebAssembly.Authentication/src/RemoteAuthenticatorViewCore.cs
https://github.com/dotnet/aspnetcore/blob/600eb9aa53c052ec7327e2399744215dbe493a89/src/Components/WebAssembly/WebAssembly.Authentication/src/RemoteAuthenticatorViewCore.cs
https://github.com/dotnet/aspnetcore/blob/600eb9aa53c052ec7327e2399744215dbe493a89/src/Components/WebAssembly/WebAssembly.Authentication/src/RemoteAuthenticatorViewCore.cs
https://github.com/dotnet/aspnetcore/blob/600eb9aa53c052ec7327e2399744215dbe493a89/src/Components/WebAssembly/WebAssembly.Authentication/src/RemoteAuthenticatorViewCore.cs
https://jwt.ms
https://packt.link/BlazorWASM2e
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Building a Task Manager Using
ASP.NET Web API

Most websites are not islands standing alone. They need a server. They rely on a server for both

data access and security, among other services.

In this chapter, we will learn how to create a hosted Blazor WebAssembly app. We will learn how
to use the HttpClient service to call web APIs, and we will also learn how to use JSON helper

methods to make requests to a web API to read, add, edit, and delete data.

The project that we create in this chapter will be a task manager. We will use a multi-project
architecture to separate the Blazor WebAssembly app from the ASP.NET Web API endpoints. The
hosted Blazor WebAssembly app will use JSON helper methods to read, add, edit, and delete tasks
that are stored in a SQL Server database. An ASP.NET core project will host the Blazor WebAs-
sembly app and provide the ASP.NET Web API endpoints. A third project will be used to define
the classes that are shared by the other two projects.

Islands stand alone.
Most websites are not islands -

they need a server.
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In this chapter, we will cover the following topics:

e  Understanding hosted applications
e Usingthe HttpClient service
e  Using JSON helper methods

e Creating the task manager project

Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction
to Blazor WebAssembly. You will also need access to a version of SQL Server. For instructions on how

toinstall the free edition of SQL Server 2022, refer to Chapter 1, Introduction to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/

Chapterll.

The Code in Action video is available here: https://packt.link/Ch11.

Understanding hosted applications

When we create a new Blazor WebAssembly project by using Microsoft’s Blazor WebAssembly
App Empty project template, we have the option to create a hosted Blazor WebAssembly app by
checking the ASP.NET Core Hosted checkbox.

The following screenshot highlights the ASP.NET Core Hosted checkbox:


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter11
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter11
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter11
https://packt.link/Ch11
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Additional information

B|azorWebAssemb|yApp Empty C# Linux macOS Windows Blazor Cloud Web

Framework ®
.NET 7.0 (Standard Term Support) M

Configure for HTTPS ®

ASP.NET Core Hosted ® h

[[] Progressive Web Application ®

Back ‘ ‘ Create

Figure 11.1: Blazor WebAssembly App Empty project template

The hosted Blazor WebAssembly app, created by the Blazor WebAssembly App Empty project
template, includes the following three projects:

e Client project

e  Server project

e  Shared project
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Client project

The client project is a client-side Blazor WebAssembly project. It is almost identical to the stand-
alone Blazor WebAssembly app we created in Chapter 2, Building Your First Blazor WebAssembly
Application. The only big difference is in how the datais accessed. In the client project, the sample
data is accessed from the server project using Web API endpoints instead of a static file. Since
the server project is both hosting the client project and serving the data via ASP.NET Web API, it

won’t have any CORS problems.

Server project

The server projectis an ASP.NET Core project. This project is responsible for serving the client ap-

plication. In addition to hosting the client app, the server project provides the Web API endpoints.

IMPORTANT NOTE

\G/‘ In this scenario, since the ASP.NET Core project is serving the Blazor WebAssembly

app, it must be set as the startup project in the solution.

Shared project

The shared project is also an ASP.NET Core project. It contains application logic that is shared
between the other two projects. In the past, we had to write validation code on both the client
and the server. We had to write JavaScript validation code for the client and C# validation code
for the server. Not surprisingly, sometimes the two validation models did not match. The shared
project solves that problem since all the validation code is maintained in a single location using

a single language.

By using a multi-project solution, we can create a more robust application. The shared project
defines the classes, and the client project uses the HttpClient service to make requests for data

from the server project.

Using the HitpClient service

HTTP is not just for serving web pages —it can also be used for serving data. These are the HTTP

methods that we will be using in this chapter:

e  GET: This method is used to request one or more resources.

e  POST: This method is used to create a new resource.
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e PUT: This method is used to update the specified resource.

e  DELETE: This method is used to delete the specified resource.

The HttpClient service is a preconfigured service for making HTTP requests from a Blazor
WebAssembly app to a server. Itis configured in the Client/Program. cs file. The following code

is used to configure it:

builder.Services.AddScoped(sp => new HttpClient {

BaseAddress = new Uri(builder.HostEnvironment.BaseAddress) });

TheHttpClient service is added to a page using dependency injection (DI). To use the HttpClient
service in a component, you must inject it by either using the @inject directive or the Inject at-

tribute. For more information on DI, see Chapter 7, Building a Shopping Cart Using Application State.

The following code demonstrates the two different ways to inject the HttpClient service into a

component:

@inject HttpClient Http[Inject]
public HttpClient Http { get; set; }

The first example is used in . razor files while the second exampleis used in . razor. cs files. After
we have injected the HttpClient service into a component, we can use the JSON helper methods

to send requests to a Web API.

Using JSON helper methods

There are three JSON helper methods. There is one for reading data, one for adding data, and one
for updating data. Since there is not one for deleting data, we will use the HttpClient.DeleteAsync

method to delete data.

The following table shows the relationship between the JSON helper methods and the HTTP
methods:

JSON Helper Method HTTP Method Action
GetFromJsonAsync GET Read
PostAsJsonAsync POST Create
PutAsJsonAsync PUT Update
HttpClient.DeleteAsync DELETE Delete

Table 11.1: Relationship between the HTTP methods and the JSON helper methods
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TIP

\ 7/

@

E web API endpoints. By way of an example, see Chapter 6, Building a Weather App as
a Progressive Web App (PWA).

]
- You can also use the HttpClient service and JSON helper methods to call external

In the following code examples, we will be referring to the TaskItem class. This is the TaskItem

class:

public class TaskItem

{
public int TaskItemId { get; set; }
public string? TaskName { get; set; }
public bool IsComplete { get; set; }
}
GetFrom]sonAsync

The GetFromJsonAsync method is used to read data. It does the following:

e SendsanHTTP GET request to the indicated URI.
e Deserializes the JSON response body to create the indicated object.
The following code uses the GetFromJsonAsync method to return a collection of TaskItem objects:

IList<TaskItem>? tasks;

string requestUri = "api/TaskItems";

tasks = await Http.GetFromJsonAsync<IList<TaskItem>>(requestUri);

In the preceding code, the type of object returned by the GetFromJsonAsync method is
IList<TaskItem>.

We can also use the GetFromJsonAsync method to get an individual object. The following code
uses the GetFromJsonAsync method to return a single TaskItem object where id is the unique

identifier of the object:

TaskItem? task;

string requestUri = "api/TaskItems/{id}";

task = await Http.GetFromJsonAsync<TaskItem>(requestUri);
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In the preceding code, the type of object returned by the GetFromJsonAsync method is TaskItem.

PostAs]sonAsync

The PostAsJsonAsync method is used to add data. It does the following:

e SendsanHTTP POST request to the indicated URI. The requestincludes the JSON-encoded

content used to create the new data.

e Returns an HttpResponseMessage instance that includes both a status code and data.

The following code creates a new TaskItem object by using the PostAsJsonAsync method:

TaskItem newTaskItem = new() { TaskName = "Buy Milk"};

string requestUri = "api/TaskItems";

var response =

await Http.PostAsJsonAsync(requestUri, newTaskItem);

if (response.IsSuccessStatusCode)

{
var task =
await response.Content.ReadFromJsonAsync<TaskItem>();
}
else
{
¥

In the preceding code, the new TaskItem is deserialized from the response using the

ReadFromJsonAsync method if the HTTP response returns a success status code.

TIP

N ©, The ReadFromJsonAsync method returns deserialized content. Itis included in the
Y

4

System.Text.Json library provided by Microsoft. The System.Text.Json library
includes high-performance, low-allocating methods for serializing and deserializing
JSON text to and from objects.
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PutAs]sonAsync

The PutAsJsonAsync method is used to update data. It does the following:

e SendsanHTTP PUT request to the indicated URI. The request includes the JSON-encoded

content used to update the data.

e Returns an HttpResponseMessage instance that includes both a status code and data.

The following code updates an existing TaskItem object by using the PutAsJsonAsync method:
string requestUri = $"api/TaskItems/{updatedTaskItem.TaskItemId}";
var response =
await Http.PutAsJsonAsync<TaskItem>

(requestUri, updatedTaskItem);

if (response.IsSuccessStatusCode)

{
var task =
await response.Content.ReadFromJsonAsync<TaskItem>();
}
else
{
¥

In the preceding code, the updated TaskItem is deserialized from the response using the

ReadFromJsonAsync method if the HTTP response returns a success status code.

HttpClient.DeleteAsync

The HttpClient.DeleteAsync method is used to delete data. It does the following:

e SendsanHTTP DELETE request to the indicated URL

e Returns an HttpResponseMessage instance that includes both a status code and data.

The following code deletes an existing TaskItemobject by using the Http.DeleteAsync method:

string requestUri = $"api/TaskItems/{taskItem.TaskItemId}";

var response = await Http.DeleteAsync(requestUri);
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if (!response.IsSuccessStatusCode)

{

¥
In the preceding code, the TaskItem with the indicated TaskItemId is deleted.

The JSON helper methods make it easy to consume web APIs. We use them to read, create, and

update data. We use HttpClient.DeleteAsync to delete data.

Now, let’s get a quick overview of the project that we are going to build in this chapter.

Creating the TaskManager project

In this chapter, we will build a hosted Blazor WebAssembly app to manage tasks. We will be able
to view, add, edit, and delete tasks. The tasks will be stored in a SQL Server database.

This is a screenshot of the completed application:
Enter Task Add

B2 Buy-Mitk

O Read Email

Figure 11.2: TaskManager project

The build time for this project is approximately 60 minutes.

Project overview

The TaskManager project will be created by using Microsoft’s Blazor WebAssembly App Empty
project template to create a hosted Blazor WebAssembly project. First, we will add both a TaskItem
class and a TaskItemsController class. Next, we willuse Entity Framework migrations to create
adatabase in SQL Server. We will add Bootstrap and Bootstrap icons to our project to style our
UL Finally, we will demonstrate how to read data, update data, delete data, and add data using

the HttpClient service.
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Create the TaskManager project
We need to create a new hosted Blazor WebAssembly app. We do this as follows:
1. Open Visual Studio 2022.
2. Click the Create a new project button.
3. Press Alt+S to enter the Search for templates textbox.
4

Enter Blazor and press the Enter key.

The following screenshot shows the Blazor WebAssembly App Empty project template:

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux macOS Windows Blazor Cloud Web

Figure 11.3: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter TaskManager in the Project name textbox and click the Next button.

This is a screenshot of the dialog used to configure our new project:
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10.

Configure your new project

Blazor WebAssembly App Empty  ¢#  Linix  macos

Project name

Windows

| TaskManager

Location

E:\Blazor

Solution name ®

TaskManager

(] Place solution and project in the same directory

Blazor

Figure 11.4: Configure your new project dialog

TIP

\ 7/

Cloud

Back

Web

_/@\_ In the preceding example, we placed the TaskManager projectinto the E:/

Blazor folder. However, the location of this project is not important.

Select .NET 7.0 as the version of the Framework to use.

Check the Configure for HTTPS checkbox.
Check the ASP.NET Core Hosted checkbox.

Uncheck the Progressive Web Application checkbox.
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This is a screenshot of the dialog used to collect additional information about our new

project:

Additional information

Blazor WebAssemb|y App Empty C# Linux macOS Windows Blazor Cloud Web
Framework ®

.NET 7.0 (Standard Term Support) -

Configure for HTTPS ®
ASP.NET Core Hosted ®
[[] Progressive Web Application ®

Back Create

Figure 11.5: Additional information dialog
11. Click the Create button.
We have created a hosted TaskManager Blazor WebAssembly project.

The TaskManager solution comprises three different projects. The following screenshot

of Visual Studio’s Solution Explorer shows the three projects that are in the solution:

QY o8 Y@':. (%] & "
[ AL
9 Solution 'TaskManager' (3 of 3 projects)
> &1 TaskManager.Client
> &1 TaskManager.Server
b TaskManager.Shared

Figure 11.6: Solution Explorer
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12. Right-click the TaskManager.Server project and select the Set as Startup Project option

from the menu.

We have created the TaskManager solution and set the TaskManager.Server project as the startup

project. Now we need to add a shared class to the TaskManager.Shared project.

Adding the Taskltem class

We need to add the TaskItem class. We do this as follows:

1. Right-click the TaskManager.Shared project and select the Add, Class option from the

menu.
2. Name the new class TaskItem.

3. Click the Add button.

4. Make the class public by adding the public modifier:

public class TaskItem

5. Add the following properties to the TaskItem class:

public int TaskItemId { get; set; }
public string? TaskName { get; set; }
public bool IsComplete { get; set; }

6. From the Build menu, select the Build Solution option.

We have added the TaskItem class. Next, we need to add an API controller for the TaskItem
class. The API Controller will handle incoming HTTP requests from the Blazor WebAssembly

client and will send responses back to it.

Adding the Taskltem API controller

We need to add a TaskItemsController class. We do this as follows:

1. Right-click the TaskManager.Server project and select the Add, New Folder option from
the menu.
2. Name the new folder Controllers.

3. Right-click the TaskManager.Server.Contollers folder and select the Add, Controller

option from the menu.



338 Building a Task Manager Using ASP.NET Web API

4. Select the API Controller with actions, using Entity Framework option:

x
Add New Scaffolded Item
4 |nstalled
4 Common ‘: API Controller - Empty API Controller with actions,
API using Entity Framework
4 MVC ‘: API Controller with read/write actions by Microsoft
v1.0.0.0
Controller . . . h
i % API Controller with actions, using Entity Framework An API controller with REST
lew
actions to create, read, update,
Razor Component ‘l: API with read/write endpoints delete, and list entities from an
Razor Pages Entity Framework data context.
Identity ‘: APl with read/write ints, using Entity k
Layout Id: ApiControllerWithContextSca
ffolder =
| Cancel |
Figure 11.7: Add New Scaffolded Item dialog
5. Click the Add button.
6. Set Model class to TaskItem (TaskManager.Shared).
7. Click the Add data context button to open the Add Data Context dialog:
X

Add API Controller with actions, using Entity Framework

Model class Taskltem (TaskManager.Shared)

Data context class Ad d d ata CO nteXt ﬁ ’—

Controller name

doKItem QNLrolc l

Add Cancel ‘

Figure 11.8: Add API Controller with actions, using Entity Framework dialog

8. Click the Add button to accept the default values.
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Add Data Context

New data contexttype  TaskManager.Server.Data.TaskManagerServerContext

Add ‘ Cancel

Figure 11.9: Add Data Context dialog

9. Click the Add button on the Add API Controller with actions, using Entity Framework
dialog.

We have created the TaskItemsController class. Now we need to set up SQL Server.

Setting up SQL Server
We need to create a new database on SQL Server and add a table to contain the tasks. We do this

as follows:

1. Openthe TaskManager.Server/appsettings.jsonfile.

2. Update the connection string to the following:

"ConnectionStrings": {

"TaskManagerServerContext": "Server={Server name};
Database=TaskManager; Trusted Connection=True; Encrypt=False;"

}

3. Replace the {Server name} placeholder with the name of your SQL Server.

IMPORTANT NOTE

\@/ Although we are using SQL Server 2022 Express, it does not matter what

version of SQL Server you use for this project.

4. From the Tools menu, select the NuGet Package Manager, Package Manager Console
option.

5. InPackage Manager Console, use the drop-down list to change Default project to Task-
Manager.Server.
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6. Execute the following commands in Package Manager Console:

Add-Migration Init

Update-Database

The preceding commands use Entity Framework migrations to update SQL Server.

7. From the View menu, select SQL Server Object Explorer.

8. Ifyoudonot see the SQL Server instance that you are using for this project, click the Add

SQL Server button to connect it:

Add SQL Server
TPTOJECTS = TasKivianager

Figure 11.10: SQL Server Object Explorer

9. Navigate to the TaskManager database.

TIP

N\ ! 4
_/@\_ If you do not see the TaskManager database under Databases, right-click

Databases and select the Refresh option.

10. Navigate to TaskManager, Tables, dbo.TaskItem:

SQL Server Object Explorer I G I ¢
4 ¥ SQL Server
> E (localdb)\MSSQLLocalDB
4 = TOI-CYBER\SQLEXPRESS
4 & Databases
> 1@ System Databases
4 i@ TaskManager
4 ] Tables
b i System Tables
> i FileTables
> ¥ External Tables
> HE dbo._EFMigrationsHis
> H dbo.Taskltem

—p

Figure 11.11: TaskManager database
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11. Right-click dbo.TaskItem and select the View Data option.

12. Enter a couple of tasks by completing the TaskName field and setting the IsComplete

field to False:
} Taskltemld TaskName ‘hCompmm ‘
\ 1 Buy Milk False
> 2 Read Email Fakd
'+ |NULL NULL NULL

Figure 11.12: Sample data

13. Press Ctrl+F5 to start the application without debugging.

14. Add /api/taskitems to the address bar and press Enter.

The following screenshot shows the JSON that is returned by TaskItemsController:

& — C @ localhost:7167/api/taskitems

"taskItemId": 1,
"taskName": "Buy Milk",
"isComplete": false

s

{

' "taskItemId": 2,
"taskName": "Read Email",
"isComplete": false

}

Figure 11.13: JSON returned by the Taskitem API controller
15. Close the browser.

We have demonstrated that TaskItemsController works. Now we can start working on the
TaskManager.Client project. We will use Bootstrap to style our Ul and Bootstrap icons to

provide the trashcan image on the delete button.
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Install Bootstrap

We need to install Bootstrap and Bootstrap icons in our web app. We do this as follows:

1. Return to Visual Studio.
2. Press Ctrl+Alt+L to view Solution Explorer.

3. Right-clickthe TaskManager.Client/wwwroot/css folder and select the Add, Client-Side

Library option from the menu.
4. Enter bootstrap into the Library search textbox and press the Enter key.
5. Select Choose specific files.

6. Select only the css files, as shown in the following screenshot:

Add Client-Side Library X

Provider:  cdnjs ¥

Library:  bootstrap@5.2.3 )
O Include all library files

® Choose specific files:

4 W] & Files:
D css
[]Bmjs
[ ] BEscss

Target Location: wwwroot/css/bootstrap/

Install \ Cancel

Figure 11.14: Add Client-Side Library dialog

TIP

A Although the preceding screenshot has version 5.2.3 of Bootstrap selected,

you can use any version of Bootstrap 5 to complete this project.
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7.

10.

11.

12.
13.

Click the Install button.

\@//

IMPORTANT NOTE

After youinstall Bootstrap, a new folder will be added to the wwwroot/css

folder. This new folder contains all the CSS files needed for Bootstrap. We

will only be using the bootstrap.min.css file in this project.

Open the TaskManager.Client/wwwroot/index. html file.

Add the following markup to the head element before the link to the css/app.css

stylesheet:

<link href="css/bootstrap/css/bootstrap.min.css"

rel="stylesheet" />

Right-click the TaskManager.Client/wwwroot/css folder and select the Add, Client-Side

Library option from the menu.

Enter bootstrap-icons into the Library search textbox and press the Enter key.

Select Choose specific files.

Select only the font files as shown in the following screenshot:

Add Client-Side Library

Provider:  cdnjs ¥

Library:  bootstrap-icons@1.10.2
® Include all library files

O Choose specific files:

4 (W] E5Files:
= font
[ ] EZicons
(] & bootstrap-icons.svg

Target Location: | wwwroot/css/bootstrap-icons/

Install H Cancel

Figure 11.15: Add Client-Side Library dialog
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14. Open the TaskManager.Client/wwwroot/index.html file.

15. Add the following markup to the head element before the link to the css/app.css
stylesheet:
<link href="css/bootstrap-icons/font/bootstrap-icons.css"

rel="stylesheet" />

We have installed both Bootstrap and Boostrap icons. Now we will update the Home page

to display the tasks that are stored in SQL Server.

Displaying the tasks

We need to fetch the list of tasks and display them to the user. We do this as follows:

1. Right-click the TaskManager.Client.Pages folder and select the Add, Class option from
the menu.

2. Name the new class Index.razor.cs.

3. Click the Add button.

4. Add the partial modifier to the class:

public partial class Index

5. Add the following using statement:

using Microsoft.AspNetCore.Components;

6. Add the following property to the Index class:

[Inject] public HttpClient Http { get; set; }

The preceding code injects the HttpClient service into the component.

7. Add the following code to the Index class:

private IList<TaskItem>? tasks;

private string? error;

protected override async Task OnInitializedAsync()

{
try

{

string requestUri = "api/TaskItems";
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tasks =
await Http.GetFromJsonAsync<IList<TaskItem>>

(requestUri);

}
catch (Exception)
{
error = "Error Encountered";
s

}

The preceding code uses the GetFromJsonAsync method to return the collection of
TaskItem objects.
8. Verify that Visual Studio has automatically added the following using statements:
using System.Net.Http.Json;

using TaskManager.Shared;

9. Open the TaskManager.Client.Pages/Index.razor page.
10. Remove the hl element.

11. Add the following @if statement:

@if (tasks == null)

{
<p><em>Loading...</em></p>
¥
else
{
@foreach (var taskItem in tasks)
{
}
}

The preceding markup displays the loading message if the value of tasks is null. Other-

wise, it loops through the collection of TaskItem objects in tasks.
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12. Add the following markup to the @foreach loop:

<div class="d-flex col-md-6 mx-auto border-bottom"
@key="taskItem">
<div class="p-2 flex-fill">
<input type="checkbox"
checked="@taskItem.IsComplete" />
<span>
@taskItem.TaskName
</span>
</div>
<div class="p-1">
<button type="button"
class="btn btn-outline-danger btn-sm"
title="Delete task">
<span class="bi bi-trash"></span>
</button>
</div>
</div>

The preceding markup displays a checkbox, the TaskName field, and a delete button for
each TaskItemclass.

13. Press Ctrl+F5 to start the application without debugging.

The following is a screenshot of the Home page:

) Buy Milk
(J Read Email

Figure 11.16: List of tasks

We have added a list of tasks to the Home page, but nothing happens when we click either the
checkbox or the delete button. Next, we need to allow the user to mark a task as complete.

Completing the tasks

We will allow the user to mark a task as complete by clicking the checkbox next to the name of
the task. We do this as follows:

1. Return to Visual Studio.
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N oo ovosw

10.

11.

12.

13.
14.

Right-click the TaskManager.Client/Pages folder and select the Add, New Item option

from the menu.

Enter css in the Search box.
Select Style Sheet.

Name the file Index.razor.css.
Click the Add button.

Replace the default text with the following style:

.completed-task {

text-decoration: line-through;

}

The preceding style will render a line through the tasks that are in the completed-task
class.
Open the TaskManager.Client/wwwroot/index.html file.
Uncomment the following link element:
<link href="TaskManager.Client.styles.css"

rel="stylesheet" />

Open the Index.razor file.

Update the span element used to display the task’s name to the following:

<span
class="@((taskItem.IsComplete? "completed-task" : ""))">
@taskItem.TaskName

</span>

The preceding markup will set the class of the span element to completed-task when the
task is completed by checking the checkbox associated with the task.
Add the following markup to the input element of type checkbox:

@onchange="@( ()=>CheckboxChecked(taskItem))"

Open the TaskManager.Client.Pages/Index.razor.cs file.

Add the following CheckboxChecked method:

private async Task CheckboxChecked(TaskItem task)

{
task.IsComplete = !task.IsComplete;
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15.
16.

17.
18.
19.

string requestUri = $"api/TaskItems/{task.TaskItemId}";

var response =
await Http.PutAsJsonAsync<TaskItem>
(requestUri, task);

if (!response.IsSuccessStatusCode)

{

error = response.ReasonPhrase;
¥

The preceding code uses the PutAsJsonAsync method to update the indicated TaskItem

class.

Press Ctrl+F5 to start the application without debugging.

Mark one of the tasks as complete by clicking the checkbox next to it.

The following screenshot shows a task that has been completed:

€ Buy-Milk
(JRead Email

Figure 11.17: Completed task

Return to Visual Studio.
Select the dbo.TaskItem [Data] tab.
Click Shift+Alt+R to refresh the data.

20. Verify that the IsComplete field has been updated to True for the TaskItem that you

marked as complete.

When a user checks the checkbox next to a task, the Ul is updated, and the SQL Server database
is updated. Next, we need to add the ability to delete tasks.

Deleting tasks

We need to allow users to delete tasks. We do this as follows:

1.

Open the Index.razor file.
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2. Update the button element to the following by adding the highlighted code:

<button type="button"
class="btn btn-outline-danger btn-sm"
title="Delete task"
@onclick="@(()=>DeleteTask(taskItem))">
<span class="bi bi-trash"></span>
</button>

3. Openthe TaskManager.Client.Pages/Index.razor.cs file.

4. Add the following DeleteTask method:

private async Task DeleteTask(TaskItem taskItem)
{

tasks!.Remove(taskItem);

StateHasChanged();

string requestUri =
$"api/TaskItems/{taskItem.TaskItemId}";

var response = await Http.DeleteAsync(requestUri);

if (!response.IsSuccessStatusCode)

{

error = response.ReasonPhrase;
¥

The preceding code uses the Http.DeleteAsync method to delete the indicated TaskItem

class.

Press Ctrl+F5 to start the application without debugging.

Click the button with the garbage can icon to delete one of the tasks.
Return to Visual Studio.

Select the dbo.TaskItem [Data] tab.

Click Shift+Alt+R to refresh the data.

© @ N oo o

10. Verify that the TaskItemhas been deleted.

We have added the ability to delete tasks. Now we need to add the ability to add new tasks.
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Adding new tasks

We need to provide a way for users to add new tasks. We do this as follows:

1. Openthe Index.razor file.
2. Add the following markup before the @foreach loop:

<div class="d-flex col-md-6 mx-auto py-2">
<input type="text"
class="form-control m-1"
placeholder="Enter Task" @bind="newTask" />
<button type="button" class="btn btn-success"
@onclick="AddTask">
Add
</button>
</div>

3. Openthe TaskManager.Client.Pages/Index.razor.cs file.

4. Add the following field:

private string? newTask;

5. Add the following AddTask method:

private async Task AddTask()

{
if (!string.IsNullOrWhiteSpace(newTask))
{
TaskItem newTaskItem = new TaskItem
{
TaskName = newTask,
IsComplete = false
s

tasks!.Add(newTaskItem);

string requestUri = "api/TaskItems";

var response =

await Http.PostAsJsonAsync
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(requestUri, newTaskItem);

if (response.IsSuccessStatusCode)

{
newTask = string.Empty;
}
else
{
error = response.ReasonPhrase;
}s

b
}

The preceding code uses the PostAsJsonAsync method to create a new TaskItem class.

Press Ctrl+F5 to start the application without debugging.

6

7. Add afew new tasks.

8. Return to Visual Studio.
9

Select the dbo.TaskItem [Data] tab.

10. Click Shift+Alt+R to refresh the data.

11. Verify that the new tasks have been added to the SQL Server database.

We have added the ability for users to add new tasks.

Summary

You should now be able to create a hosted Blazor WebAssembly app that uses ASP.NET Web API
to update data in a SQL Server database.

In this chapter, we introduced hosted Blazor WebAssembly apps, the HttpClient service, and
the JSON helper methods used to read, create, and update data. We also demonstrated how to
delete data using the HttpClient.DeleteAsync method.

After that, we used Microsoft’s Blazor WebAssembly App Empty project template to create a
hosted Blazor WebAssembly app. We added a TaskItemclass to the TaskManager.Shared project
and a TaskItem API controller to the TaskManager.Server project. Next, we configured SQL
Server by updating the connection string to the database and using Entity Framework migrations.
To enhance the UI, we added Bootstrap and Bootstrap icons. Finally, we used the HttpClient

service to read the list of tasks, update a task, delete a task, and add new tasks.
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We can apply our new skills to create a hosted Blazor WebAssembly app that is part of a

multi-project solution and use ASP.NET Web API to read, create, update, and delete data.

In the next chapter, we will build an expense tracker using the EditForm component.

Questions

The following questions are provided for your consideration:

1.

4.

What are the benefits of using a hosted Blazor WebAssembly project versus a standalone

Blazor WebAssembly project?
What is the difference between HTTP GET, HTTP POST, and HTTP PUT?

In our project, how would we obtain the TaskItemId of a TaskItemthat was created using

the PostAsJsonAsync method?

Can you add, edit, and delete data in a SQL Server database directly from Visual Studio?

Further reading

The following resources provide more information concerning the topics covered in this chapter:

For more information on the HttpClient class, refer to https://learn.microsoft.com/
en-us/dotnet/api/system.net.http.httpclient.

For more information on calling a web API from Blazor WebAssembly, refer to https://
learn.microsoft.com/en-us/aspnet/core/blazor/call-web-api.

For more information on the extension methods that perform serialization and deserial-
ization using System. Text.Json, refer to https://learn.microsoft.com/en-us/dotnet/
api/system.text.json.

For more information on Entity Framework, refer to https://learn.microsoft.com/
en-us/ef.

For more information on Bootstrap, refer to https://getbootstrap.com.


https://learn.microsoft.com/en-us/dotnet/api/system.net.http.httpclient
https://learn.microsoft.com/en-us/dotnet/api/system.net.http.httpclient
https://learn.microsoft.com/en-us/aspnet/core/blazor/call-web-api
https://learn.microsoft.com/en-us/aspnet/core/blazor/call-web-api
https://learn.microsoft.com/en-us/dotnet/api/system.text.json
https://learn.microsoft.com/en-us/dotnet/api/system.text.json
https://learn.microsoft.com/en-us/ef
https://learn.microsoft.com/en-us/ef
https://getbootstrap.com
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Building an Expense Tracker
Using the EditForm Component

Most applications require some data input by the user. The Blazor WebAssembly framework
includes a component that makes it easy to create data input forms and validate the data on

those forms.

In this chapter, we will learn how to use the EditForm component and the various built-in input
components. We will also learn how to use the built-in input validation components in conjunc-
tion with Data Annotations to validate the data on the form. Finally, we will learn how to use the
NavigationLock component to prevent users from losing their edits if they navigate away from

the form before they have saved their updates.

The project that we’ll create in this chapter will be a travel expense tracker. We will use a multi-proj-
ect architecture to separate the Blazor WebAssembly app from the ASP.NET Web API endpoints.
The page used to add and edit expenses will use the EditForm component as well as many of the
built-in input components. It will also use the built-in validation components to validate the
data on the form. Finally, we will add a NavigationLock component to remind the user to save

their data before navigating to another page.

Editing data?
The EditForm component

makes it effortless!
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In this chapter, we will cover the following topics:

e  Creating a data entry form

e  Using the built-in input components
e  Using the validation components

e Locking navigation

e  Creating the expense tracker project

Technical requirements

To complete this project, you need to have Visual Studio 2022 installed on your PC. For instructions
on how to install the free Community Edition of Visual Studio 2022, refer to Chapter 1, Introduction
to Blazor WebAssembly. You will also need access to a version of SQL Server. For instructions on how

to install the free edition of SQL Server 2022, refer to Chapter 1, Introduction to Blazor WebAssembly.

The source code for this chapter is available in the following GitHub repository: https://github.
com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/
Chapteri2.

The Code in Action video is available here: https://packt.link/Ch12.

Creating a data entry form

In the previous chapters of this book, we used the standard HTML form element to collect user
input. However, the Blazor WebAssembly framework provides an enhanced version of the stan-

dard HTML form element called the EditForm component.

The EditForm component not only manages forms but also coordinates both validation and

submission events. The following code shows a simple EditForm element:

<EditForm Model="expense" OnValidSubmit="@HandleValidSubmit">
Vendor <InputText @bind-Value="expense.Vendor"
placeholder="Enter Vendor"/>
<button type="submit">
Save
</button>
</EditForm>

@code {

private Expense expense = new();


https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter12
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter12
https://github.com/PacktPublishing/Blazor-WebAssembly-by-Example-Second-Edition/tree/main/Chapter12
https://packt.link/Ch12
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This is the HTML that is rendered by the proceeding EditForm component:

<form>
Vendor <input placeholder="Enter Vendor"
class="valid" bl 2="">
<button type="submit">
Save
</button>
</form>

In the preceding EditForm component, the Model property specifies the top-level model object
for the form. The OnvalidSubmit property specifies the callback that will be invoked when the

form is submitted without any validation errors.

Binding a form

The EditContext property of the EditForm class is used to track the metadata about the editing
process. The metadata includes the fields that have been modified and the current validation

messages. There are two ways to assign the EditContext property:

e  Assign the Model property of the EditForm class. If we use the Model property, the edit

context will be automatically constructed using the model.

e  Assign the EditContext property of the EditForm class.

The following code shows how to render the preceding EditForm component using the EditContext

property instead of the Model property:

<EditForm EditContext="editContext"
OnValidSubmit="@HandleValidSubmit">
Vendor <InputText @bind-Value="expense.Vendor" />
<button type="submit">
Save
</button>
</EditForm>

@code {
private Expense expense = new();

private EditContext? editContext;

protected override void OnInitialized()
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editContext = new(expense);

IMPORTANT NOTE

\Q/‘ If we attempt to assign both the Model property and the EditContext property of

an EditForm component, a runtime error will be generated.

Submitting a form

There are three properties of the EditForm component that are involved with form submission:

e OnvValidSubmit: The callback that is invoked when the form is submitted and the
EditContext property is valid.

e OnInvalidSubmit: The callback that is invoked when the form is submitted and the
EditContext property is invalid.

e OnSubmit: The callback that is invoked when the form is submitted. When we use this
property, we need to manually trigger validation by using the Validate method of the
EditContext property of the EditForm.

We can use the OnvalidSubmit and OnInvalidSubmit callbacks together or separately, or we
can use the OnSubmit callback by itself. If we use the OnSubmit callback, we are responsible for
performing the form validation. Otherwise, the form validation is performed by the EditForm

component.

IMPORTANT NOTE

\E/‘ If we set an OnSubmit callback, any callbacks set using OnvValidSubmit or
OnInvalidSubmit are ignored.

There are quite a few built-in input components that we can use in conjunction with the EditForm

component.
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Using the built-in input components

The following table lists the built-in input components along with the HTML that they render:

Input Component

HTML Rendered

InputCheckbox <input type="checkbox">
InputDate<TValue> <input type="date">

InputFile <input type="file">
InputNumber<TValue> <input type="number">
InputRadio<TValue> <input type="radio">
InputRadioGroup<TValue> Group of child InputRadio<TValue>
InputSelect<TValue> <select>

InputText <input>

InputTextArea <textarea>

Table 12.1: Built-in input components

All the built-in input components can receive and validate user inputs when placed within an

EditForm element. The EditForm cascades its EditContext to its descendants. Also, all of the

built-in input components support arbitrary attributes. Therefore, any attribute that does not

match a component parameter is added to the HTML element thatis rendered by the component.

InputCheckbox

The InputCheckbox componentis for editing Boolean values. It does not allow binding to a nullable

property.

InputDate

The InputDate componentis for editing date values. The supported date types are DateTime and

DateTimeOffset. If a datatype that is not supported is entered into this component, the frame-

work will create a validation error.

InputFile

The InputFile componentis for uploading files.
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TIP

\ 7/

@

g formation on using the InputFile component, refer to Chapter 9, Uploading and

|
- The project in this chapter does not use the InputFile component. For more in-

Reading an Excel File.

InputNumber

The InputNumber component is for editing numeric values. The supported numeric types are
Int32,Int64,Single,Double, and Decimal. If a datatype thatis not supported is entered into this
component, the framework will create a validation error unless the target property is nullable.

In that case, the invalid input will be considered null and the text in the input will be cleared.

InputRadio

The InputRadio component is for selecting a value from a group of choices.

InputRadioGroup

The InputRadioGroup component is for grouping InputRadio components.

InputSelect
The InputSelect component is for rendering a dropdown selection. The InputSelect compo-

nent includes a ChildContent property for rendering the content inside of the select element.

If the option you select does not have a value attribute since its value is null, the text content is
treated as the value. This is standard HTML. However, when using two-way binding with Blazor,
youmust provide a string.Empty as the value for null values to prevent the value of the text from

being returned.

InputText

The InputText componentis for editing string values. The InputText component does not specify
a type. This allows you to use any of the available input types for the HTML input element, such

as password, tel, or color.

The default type for an HTML input element is text.

InputTextArea

The InputTextArea component is for editing string values using multiline input.



Chapter 12 359

By using the various built-in input components in conjunction with their parent EditForm, we

can easily add an input form to a Blazor WebAssembly app.

The input data is validated both when the form is submitted and when the data is changed. To com-

municate the validation status of the input form, we can use the built-in validation components.

Using the validation components

Inputvalidation is an important aspect of every application since it prevents users from entering
invalid data. The Blazor WebAssembly framework uses data annotations for input validation.
There are over 30 built-in Data Annotation attributes. This is a list of the ones that we will be
using in this project:

e  Required: This attribute specifies that a value is required.

e Display: This attribute specifies the string to display in error messages.

e  MaxLength: This attribute specifies the maximum string length allowed.

e  Range: This attribute specifies the maximum and minimum values.

The following code demonstrates the use of a few data annotations:

[Required]
public DateTime? Date { get; set; }

[Required]
[Range(@, 500, ErrorMessage = "The Amount must be <= $500")]
public decimal? Amount { get; set; }

In the preceding example, both the Date field and the Amount field are required. Also, the Amount

field must be a value between 0 and 500 inclusive, or the indicated error message is displayed.
There are two built-in validation components:
e ValidationMessage: This componentdisplays all the validation messages for the indicated
field within the EditContext.
e ValidationSummary: This componentdisplays all the validation messages for all the fields

within the EditContext. It provides a summary of the validation messages.

The location of the validation component within the page determines where it will be rendered.
In the following example, the ValidationMessage is placed after each related input component

and the ValidationSummary is placed after the Save button.
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This is a sample ValidationMessage component:

<ValidationMessage For="() => expense.Date" />

This is a sample ValidationSummary component:

<ValidationSummary />

An EditForm component can include both types of validation components. However, to use ei-
ther type of validation component, we must add DataAnnotationsValidator to the EditForm

component.

The following screenshot shows the results of both a ValidationSummary component and indi-

vidual ValidationMesssage components:

Add Expense

Date
l mm/dd/yyyy ] ’

The Date field is required. h ValidationMessage

Vendor

The Vendor field is required.

e The Date field is required. . .
e The Vendor field is required. « ValldatlonSummary

Figure 12.1: Validation components

The validation components make it easy to add validation to a Blazor WebAssembly app.

Locking navigation

How many times have you completed a form and forgotten to save it before navigating to another
page? Ithappens to everyone. The NavigationLock component can be used to notify the user that
they are about to navigate away from the current page and allow them to cancel that action. It

does that by intercepting navigation events.
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This is a sample NavigationLock:
<NavigationLock ConfirmExternalNavigation="true"

OnBeforeInternalNavigation="HandleBeforeInternalNav" />

The NavigationLock class includes two properties:
e ConfirmExternalNavigation —gets or sets whether the user should be asked to confirm
external navigations. The default value is false.
e OnBeforelInternalNavigation-—gets or setsthe callback thatisinvoked when aninternal
navigation event occurs.
This is a sample method that is invoked from the OnBeforeInternalNavigation property:

private async Task HandleBeforeInternalNav

(LocationChangingContext context)

{
if (context.IsNavigationIntercepted)
{
var confirm = await JS.InvokeAsync<bool>("confirm",
"Are you sure you are ready to leave?");
if (!confirm)
{
context.PreventNavigation();
}
}
¥

In the preceding code, the IsNavigationIntercepted method is used to determine whether the
navigation was intercepted from a link. If it was intercepted from alink, a JavaScript confirm dialog
is displayed. If the user does not confirm that they want to leave the page, the PreventNavigation

method prevents the navigation from occurring.

TIP

\ 7/

/@\ For more information on invoking JavaScript functions from .NET methods, refer to

Chapter 5, Building a Local Storage Service Using JavaScript Interoperability (JS Interop).

Now let’s get a quick overview of the project that we are going to build in this chapter.
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Creating the expense tracker project

In this chapter, we will build a project to track travel expenses. We will be able to view, add, and

edit expenses. The expenses will be stored in a Microsoft SQL Server database.

This is a screenshot of the Home page from the completed application:

Home Add Expense

Expenses

# Date Vendor Amount
Edit 4  3/19/2023 American Airlines 345.00
Edit 5  3/19/2023 Hilton 418.34
Edit 6  3/19/2023 Starbucks 5.19

Figure 12.2: Home page of the expenses tracker

This is a screenshot of the Add Expense page from the completed application:
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Home Add Expense

Add Expense
Date

mm/dd/yyyy O

Vendor

Description

Expense Type
Amount

Paid?

Figure 12.3: Add Expense page of expense tracker

The build time for this project is approximately 60 minutes.
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Project overview

The ExpenseTracker project will be created by using Microsoft’s Blazor WebAssembly App Emp-
ty project template to create a hosted Blazor WebAssembly project. First, we will add Bootstrap
and a tabbed menu. Then, we will add the classes and API controllers needed for our project. We
will add a table to the Home page to display the current list of expenses. We will use the EditForm
component in conjunction with many of the built-in input components to add and edit the ex-
penses. Finally, we will add a NavigationLock component to prevent the user from losing their

edits by navigating to another page.

Create the expense tracker project

We need to create a new Blazor WebAssembly app. We do this as follows:

1.  Open Visual Studio 2022.

2. Click the Create a new project button.

3. Press Alt+S to enter the search for templates textbox.
4. Enter Blazor and press the Enter key.

The following screenshot shows the Blazor WebAssembly App Empty project template:

@ Blazor WebAssembly App Empty

An empty project template for creating a Blazor app that runs on
WebAssembly and is optionally hosted by an ASP.NET Core app.
This template does not have any content in it.

C# Linux macOS Windows Blazor Cloud Web

Figure 12.4: Blazor WebAssembly App Empty project template

5. Select the Blazor WebAssembly App Empty project template and click the Next button.

6. Enter ExpenseTracker in the Project name textbox and click the Next button.
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This is a screenshot of the dialog used to configure our new project:

Configure your new project

Blazor WebAssemb|y App Empty C# Linux macOS  Windows Blazor Cloud Web

Project name

| ExpenseTracker

Location

E:\Blazor s

Solution name ®

ExpenseTracker

[[] Place solution and project in the same directory

Figure 12.5: Configure your new project dialog

TIP

N\ 7/

-/@\- In the preceding example, we placed the ExpenseTracker project into the

E:/Blazor folder. However, the location of this project is not important.

7. Select .NET 7.0 as the version of the Framework to use.
8. Check the Configure for HTTPS checkbox.

9. Check the ASP.NET Core Hosted checkbox.

10. Uncheck the Progressive Web Application checkbox.
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This is a screenshot of the dialog used to collect additional information about our new
project:

@ x
Additional information
Blazor WebAssemny App Empty C#  Linux macOS  Windows Blazor Cloud Web
Framework ®
| .NET 7.0 (Standard Term Support) H
Configure for HTTPS ®
ASP.NET Core Hosted ®
[] Progressive Web Application ®
Figure 12.6: Additional Information Dialog
11. Click the Create button.

We have now created a hosted ExpenseTracker Blazor WebAssembly project.

The ExpenseTracker solution comprises three different projects. The following screenshot

of Visual Studio’s Solution Explorer shows the three projects that are in the solution:
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Solution Explorer

+[ Solution 'ExpenseTracker' (3 of 3 projects)
> +&J] ExpenseTracker.Client

> +&1 ExpenseTracker.Server

b + [ ExpenseTracker.Shared

Figure 12.7: Solution Explorer

12. Right-click the ExpenseTracker.Server project and select the Set as Startup Project op-
tion from the menu.

We have created the ExpenseTracker solution and set the ExpenseTracker.Server project as

the startup project. Now we need to work on our UI. We will use Bootstrap to style our controls.

Install Bootstrap

We need to install Bootstrap into our web app. We do this as follows:

1. Right-click the ExpenseTracker.Client/wwwroot/css folder and select the Add, Cli-

ent-Side Library option from the menu.

2. Enter bootstrap into the Library search textbox and press the Enter key.

3. Select Choose specific files.
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4. Select only the css files, as shown in the following screenshot:

Add Client-Side Library X

Provider: cdnjs ¥
Library: bootstrap@5.2.3 o

O Include all library files

® Choose specific files:

4 (M| 55 Files:
, B css
> [ ] mjs
> [] B scss

Target Location: wwwroot/css/bootstrap/
Install \ Cancelﬁ}

Figure 12.8: Add Client-Side Library dialog

TIP

L

_/@\_ Although the preceding screenshot has version 5.2.3 of Bootstrap selected,

7/

you can use any version of Bootstrap 5 to complete this project.

5. Click the Install button.

IMPORTANT NOTE

After youinstall Bootstrap, anew folder will be added to the wwwroot/css
¥ Afteryouinstall folder will be added to th
folder. This new folder contains all the CSS files needed for Bootstrap. We

will only be using the bootstrap.min. css file in this project.

6. Open the ExpenseTracker.Client/wwwroot/index.html file.
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7. Add the following markup to the head element before the link to the css/app.css
stylesheet:

<link href="css/bootstrap/css/bootstrap.min.css"

rel="stylesheet" />

We have installed Bootstrap. Now we will add the classes to store the expense information.

Add the classes

We need to add both an ExpenseType class and an Expense class. We do this as follows:

1. Right-click the ExpenseTracker.Shared folder and select the Add, Class option from

the menu.
2. Name the new class ExpenseType.
3. Click the Add button.
4. Make the class public by adding the public modifier:

public class ExpenseType

5. Add the following properties to the ExpenseType class:
public int Id { get; set; }
public string? Type { get; set; }

6. Right-click the ExpenseTracker.Shared folder and select the Add, Class option from

the menu.
7. Name the new class Expense.
8. Click the Add button.
9. Make the class public by adding the public modifier:

public class Expense

10. Add the following using statement:

using System.ComponentModel.DataAnnotations;

11. Add the following properties to the Expense class:

public int Id { get; set; }

[Required]
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public DateTime? Date { get; set; }

[Required]
[MaxLength(100) ]
public string? Vendor { get; set; }

public string? Description { get; set; }

[Required]
[Display(Name = "Expense Type")]
public int? ExpenseTypeld { get; set; }

[Required]
[Range(o,

500,

ErrorMessage = "The {0} field must be <= {2}")]
public decimal? Amount { get; set; }

public bool Paid { get; set; }

In the preceding code, we have used data annotations to add some simple data validation.
Date, Vendor, ExpenseTypeId, and Amount are all required. The maximum length of Vendor
is100 characters. The display name for ExpenseTypeldis ExpenseType. The Amount of the
expense is capped at 500.

12. From the Build menu, select the Build Solution option.

We have now added both the ExpenseType class and the Expense class and built our application.

Now we need to configure the ASP.NET Web API endpoints.

Add the API controllers

We need to add an API controller for each of the new classes. We do this as follows:

1. Right-click the ExpenseTracker.Server project and select the Add, New Folder option

from the menu.
2. Name the new folder Controllers.

3. Right-clickthe ExpenseTracker.Server.Contollers folder and select the Add, Controller

option from the menu.



Chapter 12 371

4.

5.
6.
7.

Select the API Controller with actions, using Entity Framework option.

The following screenshot of the Add New Scaffolded Item dialog has the API Controller
with actions, using Entity Framework option highlighted:

X
Add New Scaffolded Item
4 |nstalled
4 Common ‘l.'.: API Controller - Empty API Controller with actions,
API using Entity Framework
API Controller with read/write actions by Microsoft
“ Mve ‘E: v1.0.0.0
View : An API controller with REST
actions to create, read, update,
Razor Component ‘I: API with read/write endpoints delete, and list entities from an
Razor Pages Entity Framework data context.
Identity ‘: API with read/write endpoints, using Entity F
Layout Id: ApiControllerWithContextSca
ffolder =
| Cancel |
Figure 12.9: Add New Scaffolded Item dialog
Click the Add button.
Set Model class to ExpenseType (ExpenseTracker.Shared).
Click the Add data context button to open the Add Data Context dialog:
%
Add API Controller with actions, using Entity Framework
Model class ExpenseType (ExpenseTracker.Shared) -
Data context class Ad d d ata Qp Dtext ﬁ |

Controller name ExpenseTypesController

’ Add ‘ ‘ Cancel ‘

Figure 12.10: Add API Controller with actions, using the Entity Framework dialog
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8.

10.

11.

12.
13.
14.

Click the Add button to accept the default values.

Add Data Context

New data contexttype  ExpenseTracker.Server.Data.ExpenseTrackerServerContext

Add ‘ Cancel

Figure 12.11: Add Data Context dialog

Click the Add button on the Add API Controller with actions, using Entity Framework
dialog.

We have created the ExpenseTypeController class. Now we need to repeat the preceding

steps to create the ExpenseController class.

Right-click the ExpenseTracker.Server.Controllers folder and select the Add, Con-
troller option from the menu.

Select the API Controller with actions, using Entity Framework option.

Click the Add button.

Set Model class to Expense (ExpenseTracker.Shared).

Click the Add button.

We have added two new controllers to provide the API endpoints that our application will use.

For more information on using ASP.NET Web AP], refer to Chapter 11, Building a Task Manager
Using ASP.NET Web API.

Next, we need to create the SQL Server database.

Create the SQL Server database

We need to create the SQL Server database and add a table for the expenses and a table for the

expense types. We do this as follows:

1

Open the ExpenseTracker.Server/appsettings. json file.
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2. Update the connection string to the following:

"ConnectionStrings": {

"ExpenseTrackerServerContext": "Server={Server name};
Database=ExpenseTracker; Trusted Connection=True; Encrypt=False;"

}

3. Replace the {Server name} placeholder with the name of your SQL Server.

IMPORTANT NOTE

\G/‘ Although we are using SQL Server Express 2022, it does not matter what

version of SQL Server you use for this project.

4. Openthe ExpenseTracker.Server.Data/ExpenseTrackerServerContext.cs file.

5. Add the following OnModelCreating method:

protected override void OnModelCreating
(ModelBuilder modelBuilder)

{
modelBuilder.Entity<ExpenseType>().HasData(
new ExpenseType { Type = "Airfare", Id =1 },
new ExpenseType { Type = "Lodging", Id = 2 },
new ExpenseType { Type = "Meal", Id = 3 },
new ExpenseType { Type = "Other", Id = 4 }
)s

¥

The preceding code will seed the ExpenseType table.
6. From the Tools menu, select the NuGet Package Manager, Package Manager Console
option.

7. InthePackage Manager Console, verify that the Default project s set to ExpenseTracker.

Server.

8. Execute the following commands in the Package Manager Console:

Add-Migration Init

Update-Database
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The preceding commands use Entity Framework migrations to update SQL Server.

9. Press Ctrl+F5 to start the application without debugging.

10. Add /api/expensetypes to the address bar and press Enter.

The following screenshot shows the JSON that is returned by ExpenseTypesController:

[
{
"id": 1,
"type": "Airfare"
b
{
"id": 2,
"type": "Lodging"
b
{
"id": 3,
"type": "Meal"
b
{
"id": 4,
"type": "Other"
}
1

Figure 12.12: JSON returned by the ExpenseTypes API controller
11. Close the browser.

We have created a new database on SQL Server, added two tables, and populated one of the tables
with seed data. After we finished setting up SQL Server, we tested that ExpenseTypesController
works. Finally, we are ready to create a component to display the expenses that are stored in SQL

Server.

View the expenses

We need to add a table to the Home page to display the list of expenses. We do this as follows:

1. Return to Visual Studio.
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2. Openthe ExpenseTracker.Client.Pages/Index.razor page.
3. Remove the hl element.

4. Add the following code:

@using ExpenseTracker.Shared
@inject HttpClient Http

<h2>Expenses</h2>

@if (expenses == null)

{
<p><em>Loading..</em></p>
}
else if (expenses.Count == 0)
{
<div>None Found</div>
}
else
{
}
@code {
List<Expense>? expenses;
}

The preceding code defines expenses as a List<Expense> and checks to see if itis null or
empty. If it is null, it renders the loading message, and if it is empty, it renders the None

Found message.

5. Add the following OnInitializedAsync method to the code block:

protected override async Task OnInitializedAsync()

{
expenses = await Http.GetFromJsonAsync

<List<Expense>>("api/expenses");
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The preceding code populates the expenses object by using the GetFromJsonAsync method
of the HttpClient. For more information on the HttpClient refer to Chapter 11, Building
a Task Manager User ASP.NET Web API.

6. Add the following table element to the else statement:

<table class="table">
</table>

7. Add the following thead element to the table element:

<thead>
<tr>
<th></th>
<th>#</th>
<th>Date</th>
<th>Vendor</th>
<th class="text-right">Amount</th>
</tr>
</thead>

8. Add the following tbody element to the table element after the thead element:

<tbody>
@foreach (var item in expenses)
{
<tr class="@(item.Paid ? "" : "table-danger")">
<td>
<a href="/expense/@item.Id">Edit</a>
</td>
<td>@item.Id</td>
<td>@item.Date!.Value.ToShortDateString()</td>
<td>@item.Vendor</td>
<td class="text-right">@item.Amount</td>
</tr>
}
</tbody>

The preceding code loops through each of the Expense objects in the collection and dis-
plays them as rows in a table. If the expense is not yet paid, the row is highlighted in red
by using the table-danger class.
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9. Press Ctrl+FS5 to start the application without debugging.

This is a screenshot of our application:

@ ExpenseTracker x [ M = D X
- - C @ localhost:7109 e % » 0@ :
Expenses
None Found

Figure 12.13: Home page of the ExpenseTracker
10. Close the browser window.

We have added the ability to display the expenses in a table on the Home page. Next, we need to
add the ability to add expenses.

Add the edit expense component

We need to add a component to enable us to add and edit expenses. We do this as follows:

1.  Return to Visual Studio.
2. Open the ExpenseTracker.Client.MainLayout.razor page.

3. Add the following markup before the main element:

<ul class="nav nav-tabs bg-secondary bg-opacity-10">
<li class="nav-item">
<NavLink class="nav-1link"
href=""
Match="NavLinkMatch.A11l">
Home
</NavLink>
</1li>
<li class="nav-item">
<NavLink class="nav-1link" href="expense">
Add Expense
</NavLink>
</1li>

</ul>
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The preceding markup uses Bootstrap to render a tabbed interface with two options:

Home and Add Expense.
Update the main element to the following to add some padding to the rendered element:

<main class="p-3">

@Body
</main>

Right-click the ExpenseTracker.Client.Pages folder and select the Add, Razor Com-

ponent option from the menu.
Name the new component ExpenseEdit.
Click the Add button.

Update the markup to the following:

@page "/expense"

@page "/expense/{id:int}"

@using ExpenseTracker.Shared
@using Microsoft.AspNetCore.Components.Forms

@inject HttpClient Http
@inject NavigationManager Nav

@if (id == @)

{

<h2>Add Expense</h2>
}
else
{

<h2>Edit Expense</h2>
}

@if (!ready)
{

<p><em>Loading...</em></p>

}

else

{

<EditForm Model="expense"
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OnValidSubmit="HandleValidSubmit">

</EditForm>
<div>@error</div>
}
@code {
}

The preceding code displays EditForm if the component is ready. It uses the value of the

id parameter to determine if the form is performing an add or an edit.

10. Add the following code to the code block:

[Parameter] public int id { get; set; }

private bool ready;

private string? error;

private Expense? expense = new();
private List<ExpenseType>? types;

11. Add the following OnInitializedAsync method to the code block:

protected override async Task OnInitializedAsync()

{
types = await Http.GetFromJsonAsync<List<ExpenseType>>

("api/ExpenseTypes");

if (id > 9)

{
try

¥
catch (Exception)

{
Nav.NavigateTo("/");

}

ready = true;
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The preceding code initializes both the types object and the expense object. Once they

have both been initialized, the value of ready is set to true.

12. Add the following code to the try block:

var result = await Http.GetFromJsonAsync<Expense>
($"api/Expenses/{id}");

if (result != null)
{

expense = result;

}
The preceding code initializes the expense object.

13. Add the following HandleValidSubmit method to the code block:

private async Task HandleValidSubmit()
{

HttpResponseMessage response;
if (expense!.Id == 0)

{
response = await Http.PostAsJsonAsync
("api/Expenses", expense);
}
else
{
string requestUri = $"api/Expenses/{expense.Id}";
response = await Http.PutAsJsonAsync
(requestUri, expense);
¥
if (response.IsSuccessStatusCode)
{
Nav.NavigateTo("/");
}
else
{
error = response.ReasonPhrase;
¥
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The preceding code adds new expenses by using the PostAsJsonAsync method and updates ex-
isting expenses by using the PutAsJsonAsync method. If the relevant method is successful, the

user is returned to the Home page. Otherwise, an error message is displayed.

We have completed the code for this component, but EditForm is still empty. We now need to

add some markup to EditForm.

Add the input components

We need to add input components to the EditForm element. We do this as follows:

1. Add the following markup to EditForm to input the Date property:

<div class="row mb-3">
<label>
Date
<InputDate @bind-Value="expense.Date"
class="form-control" />
</label>
</div>

2. Add the following markup to EditForm to input the Vendor property:

<div class="row mb-3">
<label>
Vendor
<InputText @bind-Value="expense.Vendor"
class="form-control" />
</label>
</div>

3. Add the following markup to EditForm to input the Description property:

<div class="row mb-3">
<label>
Description
<InputTextArea @bind-Value="expense.Description"
class="form-control" /> </label>

</div>
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4. Add the following markup to EditForm to input the ExpenseTypeld property:

<div class="row mb-3">
<label>
Expense Type
<InputSelect @bind-Value="expense.ExpenseTypeld"
class="form-control">

<option value=""></option>

@foreach (var item in types!)

{
<option value="@item.Id">
@item.Type
</option>
}
</InputSelect>
</label>
</div>

5. Add the following markup to EditForm to input the Amount property:

<div class="row mb-3">
<label>
Amount
<InputNumber @bind-Value="expense.Amount"
class="form-control" />
</label>
</div>

6. Add the following markup to EditForm to input the Paid property:

<div class="row mb-3">
<label>
Paid?
<InputCheckbox @bind-Value="expense.Paid"
class="form-check-input mx-1" />
</label>
</div>
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7. Add the following markup to EditForm for the Submit button:
<div class="pt-2 pb-2">
<button type="submit"
class="btn btn-primary mr-auto">
Save
</button>
</div>

8. Add the following markup to EditFormto add the validation summary:

<DataAnnotationsValidator />

<ValidationSummary />

9. Open the ExpenseTracker.Client.wwroot/css/app.css file.
10. Add the following styles:

.invalid {

outline: 1px solid red;

.validation-message {

color: red;

h2 {
color: darkblue;

}

The preceding styles provide validation styling for the related elements and change the
color of the h2 elements to dark blue.

11. Press Ctrl+F5 to start the application without debugging.

12. Select the Add Expense link.

13. Click the Save button.
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The following screenshot shows the validation errors:
Home Add Expense
Add Expense

Date
I mm/dd/yyyy O ]

Vendor

Description

Expense Type

Amount

Paid?

e The Date field is required.

e The Vendor field is required.

e The Expense Type field is required.
e The Amount field is required.

Figure 12.14: Data validation for the ExpenseEdit component

Test the edit expense component
1. Add avalid expense.

2. Click the Save button.



Chapter 12 385

12.

If the expense is valid, clicking the Save button will save the expense to the SQL Server

database and return the user to the Home page.

Click the Edit link next to the new expense.
Modify the expense.

Click the Save button.

Click the Add Expense link.

Add another valid expense.

Click the Save button.

Click the Add Expense link.

. Add another valid expense but do not click the Save button.

Click the Home link.
Click the Add Expense link.

The valid expense is gone.

If the user enters data and navigates away from the page before they click the Save button, all

their data entry is lost. To help prevent this from happening, we can lock their navigation by using

the NavigationlLock component.

Lock navigation

We need to add a NavigationLock component. We do this as follows:

1.
2.

Return to Visual Studio.
Open the ExpenseTracker.Client.Pages/ExpenseEdit.razor page.

Add the following @inject directive:

@inject IJSRuntime 3JS

Add the following NavigationLock below the @inject directives:
<NavigationLock ConfirmExternalNavigation="true"
OnBeforeInternalNavigation="HandleBeforeInternalNav" />
Add the following code to the code block:

private async Task HandleBeforeInternalNav

(LocationChangingContext context)
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if (context.IsNavigationIntercepted)

{
var confirm = await JS.InvokeAsync<boo>("confirm",
"Are you sure you are ready to leave?");
if (!confirm)
{
context.PreventNavigation();
}
}

}

The preceding code uses JavaScript to display a confirm dialog when the user uses a link
to navigate away from the current page.

Press Ctrl+F5 to start the application without debugging.

Select the Add Expense link.

Add a valid expense.

© ® N oo

Click the Home link.

The following confirm dialog will be displayed:

localhost:7200 says

Are you sure you are ready to leave?

Figure 12.15: Confirm dialog

10. Click the Cancel button to cancel navigation.

We have completed the expense tracker project.

Summary

You should now be able to use the EditForm component in conjunction with the built-in input
components to create an input data form. You should also be comfortable with the built-in vali-

dation components. Finally, you should understand how to lock the navigation.
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In this chapter, we introduced the built-in EditForm component, various input components,
and the validation components. We also introduced a component that can be used to lock the

user’s navigation. After that, we used the Blazor WebAssembly App project template to create a

multi-project solution. We added a couple of classes and a couple of API controllers. Next, we con-
figured SQL Server by updating the connection string to the database and using Entity Framework
migrations. We updated the Home page to display the list of expenses. We added a new page that
included an EditForm component and many of the built-in input components to input, validate,

and submit the expenses. Finally, we added a NavigationLock component.
We can apply our new skills to add data input and validation to any Blazor WebAssembly app.

The next step is to start building your own web apps. To stay up to date and learn more about
Blazor WebAssembly, visithttps://blazor.net, and read the ASP.NET Blog at https://devblogs.

microsoft.com/dotnet/category/aspnet/.

We hope you enjoyed the book and wish you every success!

Questions

The following questions are provided for your consideration:

1.  What are the advantages of using the built-in input components?

2. Howwould youupdate the HandleBeforeInternalNav method to only display the confirm

dialog if there are unsaved changes?

3. Whatis the purpose of the EditForm component?

Further reading

The following resources provide more information concerning the topics in this chapter:

e  For more information on ASP.NET Core component forms, refer to https://learn.
microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.forms.

e For more information on data annotations, refer to https://learn.microsoft.com/en-
us/dotnet/api/system.componentmodel.dataannotations.

e  Formoreinformation onrouting, refer to https://learn.microsoft.com/en-us/dotnet/

api/microsoft.aspnetcore.components.routing.


https://blazor.net
https://devblogs.microsoft.com/dotnet/category/aspnet/
https://devblogs.microsoft.com/dotnet/category/aspnet/
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.forms
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.forms
https://learn.microsoft.com/en-us/dotnet/api/system.componentmodel.dataannotations
https://learn.microsoft.com/en-us/dotnet/api/system.componentmodel.dataannotations
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.routing
https://learn.microsoft.com/en-us/dotnet/api/microsoft.aspnetcore.components.routing
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