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Introduction

.NET Core has given .NET developers a lot to think about. Some developers have
embraced the technology, while others have taken a wait-and-see approach. Whatever
approach you are taking, .NET Core is without a doubt here to stay.

Developing web applications is also not one of the easiest things to do. I've always
wanted to write a book on developing web applications, but to do it in a way that is very
structured and takes the reader on a journey of discovery.

Creating ASPNET Core Web Applications is my attempt at that book. I always try to
take the point of view that the book I'm writing is a reference book for my bookshelf.
With this in mind, I, therefore, tried to cover a wide set of topics.

As with all projects, Chapter 1 starts with creating your project and using the NET
CLI. We have a look at adding Razor pages and also how to configure the application
using the appsettings.json file. I then create a dummy data service, which is used to get
the application up and running with test data. This test data is designed in such a way
that it can easily be swapped out at a later stage (and I show you how to do this).

Chapter 2 takes a look at the process of creating models, model binding, tag helpers,
working with a query string, and page routes. To illustrate these concepts, Chapter 2
shows you how to implement a search form. This allows us to search for data, view the
details, and add in logic to handle bad requests.

Chapter 3 illustrates the concepts of editing the data, displaying validation errors,
and modifying the data access service to suit our needs. I also discuss the differences
between singleton, scoped, and transient lifetime registration for services.

EF Core and SQL Server become the focus in the next chapter. Chapter 4 shows
you how to install Entity Framework Core, define your connection strings, what
database migrations are, and how to use them. We will also be implementing a new
data access service and changing the data access service registration from the test
data to the SQL data.
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Moving to the front end next, we have a look at working with Razor pages in Chapter 5.
Here, we will look at what sections are and how they benefit you as a developer. We take a
closer look at _ViewImports and _ViewStart files. I also show you how to create your own tag
helper, how to work with partial views, and, finally, how to work with ViewComponents.

Staying front end, we have a look at adding client-side logic in Chapter 6. I show
you how to separate production scripts from development scripts, use SCSS to generate
CSS, how SCSS works, and the different features you can use to create CSS with SCSS, as
well as work with Chrome Developer Tools. This is, in my opinion, crucial for any web
developer to know.

With Chapter 7, we will take a look at what middleware is. This is a very important
chapter and one that will require some explaining. We have a look at some of the built-
in middleware components, but also how to create a custom middleware component
if the built-in middleware components don’t suit your needs. After creating a custom
middleware component, we will have a look at logging in ASP.NET Core. Logging is a big
subject, but this book tries to cover the basics.

Finally, Chapter 8 will take you through getting your web application ready for
deployment and finally publishing your web application and hooking it up to a SQL
Server database. I hope that you will enjoy this book as much as I enjoyed writing it.



CHAPTER 1

Creating and Setting
Up Your Project

Welcome to Creating ASP.NET Core Web Applications! This book will guide you through
creating a typical ASP.NET Core Web Application, from start to finish. All the code
illustrated in this book is available on GitHub and will be an invaluable resource to you
as you navigate the code samples in the book.

This chapter will take you through the steps required to start your web application
development. We will also have a look at adding and editing Razor pages, working with
Entities, creating and registering a data service, and using that data service to display test
data on the web page.

Creating Your Web Application Project

In this book, I will be using Visual Studio 2019 to illustrate the concepts surrounding
ASP.NET Core Web Applications. For those folks that do not use Visual Studio, the same
result as detailed in the following can be achieved for creating an application by using
the .NET CLI.

| will assume that you have already installed .NET Core onto your machine. The
web application we will be creating will use .NET Core 3.1. If you have not installed
NET Core, you can do so by visiting this link: https://dotnet.microsoft.
com/download.

Because we are working with .NET Core which is cross-platform, I will also show you
how to create an application using the Command Prompt later in this section.

© Dirk Strauss 2021
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CHAPTER 1  CREATING AND SETTING UP YOUR PROJECT

For now, let us start by creating a new project in Visual Studio. From the file menu,
click New Project. This will display the Create a new project screen as seen in Figure 1-1.

Create a new
. Search for templates (Alt+S5) P~ Clear all
pl’O_jeCt

Cc# + All platforms - Web lﬂ

Recent project templates

ASP.NET Core Web Application
. Class Library (NET DL/ project templates for creating ASP.NET Core web apps and web APls for Windows,

N Standard) C* Linux and macOS using .NET Core or .NET Framework. Create web apps with Razer
Pages, MVC, or Single Page Apps (SPA) using Angular, React, or React + Redux.
=] Console App (NET s Cloud C# Linue mac0s Service Web Windows
Framework)
iy Windows Service @ Blazor App
(.MET Framework)

Preject templates for creating Blazor apps that run on the server in an ASP.NET Core
app or in the browser on WebAssembly. These templates can be used to build web

 Class Library (JMET apps with rich dynamic user interfaces (Uls).
M Framework) z
Cloud Ce Linux macOs Web Windows
. Conscle App (.NET
~ Core) s ox gRPC gRPC Service
A project template for creating a gRPC ASP.NET Core service using NET Core.
+ Windows Forms
£ App (.NET Core) Z Cloud C®  Linux  macOS  Service  Web  Windows
Windows Forms oR® Razor Class Library
i App (NET c# el , project template for creating a Razor class library.

Framework)

MNext

Figure 1-1. The Create New Project Screen

The Create a new project screen that allows you to select the correct project template
lists all the available templates included in Visual Studio. In our case, we will be using
the ASP.NET Core Web Application template.

If you are used to working in previous versions of Visual Studio, you will notice that
this screen has been vastly improved. You can search for templates by typing a template
name into the search text box or by holding down Alt+S.

You can also filter project templates from the drop-downs on the form. You will
notice that you can filter by language, platform, and project type.

Clicking the Next button will take you to the Configure your new project screen as
seen in Figure 1-2.
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a X

Configure your new project
ASP.NET Core Web Application cioud  c#  Linux  macos  Service  Web  Windows
Project name

VideoStore
Location

Civideostore
Solution name @

VideoStore
D Place solution and project in the same directory

Back Create

Figure 1-2. Configure Your New Project

Give the project a suitable name. For this book, we will simply call the project
VideoStore and specify a location to create the project in. When you have done this, click
the Create button.

You will now be taken to a second screen as seen in Figure 1-3 where you can select

the specific type of template that you want to use.
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Create a new ASP.NET Core web application

Web Application B icati
@ pp Authentication

A project template for creating an ASP.NET Core application with example ASP.NET Razor Pages content. Mo Authentication

Change
@ Web Application (Model-View-Controller)

A project template for creating an ASP.NET Cere application with example ASP.MET Core MVC Views and
Cantrellers, This template can also be used for RESTul HTTP services.

Advanced
w Angular

[#] Configure for HTTPS
A project template for creating an ASP.NET Cere application with Angular

[—| Enable Docker Support

i+ Reactjs (Requires Docker Desitop)

A project template for creating an ASP.NET Core application with React.js

@'\. React.js and Redux [C] Enable Razor runtime compilation

A project template for creating an ASP.MET Core application with React.js and Redux

Author: Microsaft
Source: Templates 3.1.6

Get additional project templates

Back Create

Figure 1-3. Selecting a Specific Template Type

It is here that we can specify the version of .NET Core that we want to use. In this
example, we are selecting .NET Core 3.1. We can then tell Visual Studio that we want to

create a basic web application. Just leave the rest of the settings at their default values
and click the Create button.
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| - Home page - VideoStore X

€ > C ) @& localhost:44398 * » @ :

VideoStore Home Privacy

Welcome

Learn about building Web apps with ASP.NET Core.

© 2020 - VideoStore - Privacy

Figure 1-4. Running the Web Application

After the project has been created in Visual Studio, you can hit Ctrl+F5 to run the
web application. This will run your project without the debugger attached and display
the web application in your browser as seen in Figure 1-4.

You will notice that the web application is running on port 44398 in this example,
but your port will most likely be different. By default, this web application includes some
basic features such as a Home page as well as a Privacy page.

It is from here that we will start to flesh out our web application and add more
features and functionality to it.

Using the .NET CLI

Earlier in this chapter, | mentioned that we can also create the project from the
Command Prompt. Therefore, for those of you that do not use Visual Studio, the .NET
CLI offers a cross-platform way for creating .NET Core projects.
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Once you have installed .NET Core on your Mac, Linux, or Windows machine, you
should be able to simply open your Terminal, Shell, or Command Prompt and type the
dotnet command as seen in Figure 1-5.

es] Administrator: Command Prompt

C:\temp\VideoStore>dotnet

Usage: dotnet [options]
Usage: dotnet [path-to-application]

lOptions:
-h|--help Display help.
--info Display .NET Core information.
--list-sdks Display the installed SDKs.

--list-runtimes Display the installed runtimes.

path-to-application:
The path to an application .dll file to execute.

C:\temp\VideoStore>

Figure 1-5. Running the dotnet Command

To see more of the commands available with dotnet, you can type dotnet -hinthe
Command Prompt. If you typed in dotnet new, you would see all the available project
templates listed in your Command Prompt window.

These templates, along with the short name associated with that specific template,
are listed in the following table.

Templates Short Name Language Tags
Console Application Console C#,F#,VvB  Common/
Console
Class library classlib C#,F#,vyB  Common/
Library
WPF Application wpf C# Common/WPF
WPF Class library wpflib C# Common/WPF
(continued)
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Templates Short Name Language Tags
WPF Custom Control Library wpfcustomcontrollib C# Common/WPF
WPF User Control Library wpfusercontrollib  C# Common/WPF
Windows Forms (WinForms) Application ~ winforms C# Commaon/
WinForms
Windows Forms (WinForms) Class library  winformslib C# Common/
WinForms
Worker Service worker C# Common/
Worker/Web
Unit Test Project mstest C#, F#,VB  Test/MSTest
NUnit 3 Test Project nunit C#,F#,VB  Test/NUnit
NUnit 3 Test ltem nunit-test C#,F#,VB  Test/NUnit
xUnit Test Project xunit C#,F#,VB  Test/xUnit
Razor Component razorcomponent C# Web/ASP.NET
Razor Page page C# Web/ASP.NET
MVC Viewlmports viewimports C# Web/ASP.NET
MVC ViewStart viewstart C# Web/ASP.NET
Blazor Server App blazorserver C# Web/Blazor
Blazor WebAssembly App blazorwasm C# Web/Blazor/
WebAssembly
ASP.NET Core Empty web C#, F# Web/Empty
ASP.NET Core Web App (Model-View- mvc C#, F# Web/MVC
Controller)
ASP.NET Core Web App webapp C# Web/MVC/
Razor Pages
ASP.NET Core with Angular angular C# Web/MVC/SPA
ASP.NET Core with React.js React C# Web/MVC/SPA
ASP.NET Core with React.js and Redux Reactredux C# Web/MVC/SPA

(continued)
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Templates Short Name Language Tags
Razor Class Library Razorclasslib C# Web/Razor/
Library/
Razor Class Library
ASP.NET Core Web API Webapi C#, F# Web/WebAPI
ASP.NET Core gRPC Service Grpc C# Web/gRPC
dotnet gitignore file gitignore Config
global.json file globaljson Config
NuGet Config nugetconfig Config
Dotnet local tool manifest file tool-manifest Config
Web Config webconfig Config
Solution File sin Solution

You will notice that to create an ASP.NET Web Application, we need to specify the
short name webapp with the new command.

As seen in Figure 1-6, typing in the command dotnet new webapp will create the
ASP.NET Web Application inside the current directory.

es] Administrator: Command Prompt

C:\temp\VideoStore>dotnet new webapp

The template "ASP.NET Core Web App" was created successfully.

This template contains technologies from parties other than Microsoft
, see https://aka.ms/aspnetcore/3.1-third-party-notices for details.

Processing post-creation actions...

Running 'dotnet restore' on C:\temp\VideoStore\VideoStore.csproj...
Determining projects to restore...
Restored C:\temp\VideoStore\VideoStore.csproj (in 170 ms).

Restore succeeded.

C:\temp\VideoStore>

Figure 1-6. Creating the Web App via the NET CLI
8
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If you had to compare the project created via the .NET CLI with the one created in
Visual Studio, you will see that these are identical.

The .NET CLI offers a fantastic, quick, and cross-platform way of creating
applications.

Adding and Editing Razor Pages

With your web application running, you will notice that if you click the Privacy link in the
navigation menu, it will go to the following URL: https://localhost:44398/Privacy.
The web application is mapping the request created by clicking the Privacy link with

the Razor pages in your VideoStore project. Looking at Figure 1-7, you will see the Razor
pages in a folder called... you guessed it, Pages.

@E- ©--8® [W- &
Search Solution Explorer (Ctrl+;) R~
afg] Solution 'VideoStore' (1 of 1 project)

4 VideoStore

& Connected Services

b =& Dependencies
P &yl Properties
b s wwwroot
4 &4l Pages
b a1 Shared
5 [2) _Viewlmports.cshtml
a[f) _ViewStart.cshtml
b &[3 Error.cshtml

b &[@) Index.cshtml
b &[3) Privacy.cshtml
b afT appsettings.json
b &c* Program.cs
b &c# Startup.cs

Team Explo... = Solution Ex... Class View Notifications

Figure 1-7. The Razor Pages in the Solution Explorer

This means that when I view the Privacy page in the web application, ASP.NET Core
is busy rendering the Privacy.cshtml page. You will also notice that the cshtml extension
is not required in the URL as seen in Figure 1-8.
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| - Privacy Policy - VideoStore X

& > C (¥ @& localhost:44398/Privacy * » @ :

VideoStore —

Privacy Policy

Use this page to detail your site's privacy policy.

© 2020 - VideoStore - Privacy

Figure 1-8. The Privacy Policy Page

You will also notice that when you make your browser window smaller, the menu
collapses into the hamburger icon. This is made possible by Bootstrap, which is included
in the project by default.

If you now click your Privacy.cshtml page in the Solution Explorer, you will see the
code as listed in Code Listing 1-1.

Listing 1-1. The Privacy Razor Page

@page
@model PrivacyModel
®{
ViewData["Title"] = "Privacy Policy";
}
<h1>@ViewData["Title"]</h1>

<p>Use this page to detail your site's privacy policy.</p>

With your web application running without the debugger attached, if you click the
hamburger menu icon, you will see that we have just two pages listed which are Home
and Privacy.
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Looking at Figure 1-9 and comparing that to the code in Code Listing 1-1, you might
be wondering where the code is for the navigation.

| - Privacy Policy - VideoStore X

& > C () @ localhost:44398/Privacy * » @ :

VideoStore

Home

Privacy

Privacy Policy

Use this page to detail your site’s privacy policy.

Figure 1-9. The Navigation Menu

The answer lies in a special Razor page called a Layout page. Swing back to your
Solution Explorer, and expand the Shared folder under the Pages folder. There you will
see a page called Layout.cshtml as seen in Figure 1-10.
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Solution Explorer >+ 1 X
QE- o-5B [W £
Search Solution Explorer (Ctrl+;) L~

afg] Solution 'VideoStore' (1 of 1 project)
4 5] VideoStore

& Connected Services

<& Dependencies

Pages
4 54 Shared

ﬁ _Layout.cshtml

& [¢) _ValidationScriptsPartial.cshtml
5 [2) _Viewlmports.cshtml
a[@) _ViewStart.cshtml
b &[3) Error.cshtml
b &[@) Index.cshtml
b +[3) Privacy.cshtml
b s8] appsettings.json
b &c* Program.cs
b &c# Startup.cs
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Figure 1-10. The Shared Layout Page

It is this Layout page that renders everything within the web application's <head>
tags, things such as links to all the required stylesheets, as well as <body> tags that
include a <header> section containing the navigation menu. The code for the navigation
menu is listed in Code Listing 1-2.

Listing 1-2. The Navigation Menu Code

<div class="navbar-collapse collapse d-sm-inline-flex flex-sm-row-reverse">
<ul class="navbar-nav flex-grow-1">
<li class="nav-item"><a class="nav-link text-dark" asp-area="" asp-
page="/Index">Home</a></1i>
<li class="nav-item"><a class="nav-link text-dark" asp-area="" asp-
page="/Privacy">Privacy</a></1i>
</ul>

</div>
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Go ahead and add another menu item called Videos, by adding a new list item to the
unordered list as seen in Code Listing 1-3.

Listing 1-3. Modified Navigation Menu Code

<div class="navbar-collapse collapse d-sm-inline-flex flex-sm-row-reverse">
<ul class="navbar-nav flex-grow-1">
<li class="nav-item"><a class="nav-link text-dark" asp-area="" asp-
page="/Index">Home</a></1i>

<li class="nav-item"><a class="nav-link text-dark" asp-area="" asp-
page="/ Videos/List">Videos</a></1i>

<1i class="nav-item"><a class="nav-link text-dark" asp-area="" asp-
page="/Privacy">Privacy</a></1i>
</ul>
</div>

You will notice that the asp-page tag helper specifies Videos/List which tells my
web application that inside a folder called Videos is a page that will display a list of
videos. Running your web application again, you will see that the Videos menu item has
been added to the navigation menu (Figure 1-11).
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| - Privacy Policy - VideoStore X

& 5 C ) @ localhost44398/Privacy * » @ :

VideoStore

Home
Videos

Privacy

Privacy Policy

Use this page to detail your site’s privacy policy.

Figure 1-11. Navigation Menu Modified

Ifyou click the Videos menu item, the link will not navigate anywhere. This is
because we have not yet added the required Razor page. As shown in Figure 1-12, add a
new folder under the Pages folder in your Solution Explorer.
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Solution Explorer * 0 X
RE- o-5SIB W &

Search Solution Explorer (Ctrl+;) P~

afa] Solution 'VideoStore' (1 of 1 project)
4 +[] VideoStore
& Connected Services
- Dependencies
aly! Properties
a@ wwwroot
ats Pages
P &l Shared
a[d) _Viewlmports.cshtml
&[] _ViewStart.cshtml
b &[2) Error.cshtml
b 5[2) Index.cshtml
4 5[2) Privacy.cshtml
P &c* Privacy.cshtml.cs
b &&J appsettings,json
P &c* Program.cs
P &c® Startup.cs
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Figure 1-12. Adding the Videos Folder

Next, right-click the Videos folder, and add a new Razor page called List to the
folder. This can be done from the context menu or from the Add New Itemscreen as

shown in Figure 1-13.
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Add New Item - VideoStore ? X
4 Installed Sort by: Default -| i E Search (Ctrl+E)
4 @c 1 Razor Page Visual C# © Type: Visual =
PUASE.NET Gore A Razor page with a page model
2 E\Ell Razor View - Empty Visual C#
b DevExpress = L
Report £
£pening @ Razor Layout Visual C#
b Online -t
& Code File Visual C#
c=
@ Razor View Start Visual C=
e
@ Razor View Imports Visual C=
ce
gj Tag Helper Class Visual C#
ce
Middleware Class Visual C#
N ,
Name: [List.cshtmi| ]
Add || Cancel

Figure 1-13. Adding a New Razor Page

Once the List.cshtml page has been added, you will notice that Visual Studio has
added a second page (Figure 1-14) called List.cshtml.cs. The List.cshtml file is
essentially my Razor page containing the @page directive (Code Listing 1-4).

Listing 1-4. Razor Page Code

@page

@model VideoStore.Pages.Videos.ListModel
@

}

Furthermore, the Razor page also specifies a model with the @model directive. It
is telling .NET Core that the model that contains video information is contained in an
object of type ListModel.
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Solution Explorer * 0 X
QE- o-$SdB W F "
Search Solution Explorer (Ctrl+;) P~
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_Viewlmports.cshtml
_ViewStart.cshtml
Error.cshtml
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P &c® Privacy.cshtml.cs
b a&T] appsettings.json
b &c* Program.cs
P &c# Startup.cs
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Figure 1-14. List Page Added

This ListModel is the class contained in the List.cshtml.cs file nested under the
List.cshtml page. Looking at the code listing in Listing 1-5, it is interesting to notice that
the ListModel class inherits from an abstract class called PageModel.
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