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Introducing ASP.NET Core




CHAPTER 1

Putting ASPNET Core in Context

Understanding ASP.NET Core

ASP.NET Core is Microsoft’s web development platform. The original ASP.NET was introduced in 2002, and it has been through
several reinventions and reincarnations to become ASP.NET Core 3, which is the topic of this book.

ASP.NET Core consists of a platform for processing HTTP requests, a series of principal frameworks for creating applications,
and secondary utility frameworks that provide supporting features, as illustrated by Figure 1-1.

Application Frameworks Utility Frameworks
MVC Razor r g I r Entity |
Blazor I Identity |
Framework Pages J| Framework |
Platform
HTTP ST - URL Routing DepAend‘ency Conflgur?tlon
Server Injection & Logging
. Model .
Caching Binting Razor gRPC SignalR

Figure 1-1. The structure of ASPNET Core

Understanding the Application Frameworks

When you start using ASP.NET Core, it can be confusing to find that there are different application frameworks available. As you will
learn, these frameworks are complementary and solve different problems, or, for some features, solve the same problems in different
ways. Understanding the relationship between these frameworks means understanding the changing design patterns that Microsoft
has supported, as I explain in the sections that follow.

Understanding the MVC Framework

The MVC Framework was introduced in the pre-Core days of ASP.NET. The original ASP.NET relied on a development model called
Web Pages, which re-created the experience of writing desktop applications but resulted in unwieldy web projects that did not scale
well. The MVC Framework was introduced alongside Web Pages with a development model that embraced the character of HTTP
and HTML, rather than trying to hide it.
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MVC stands for Model-View-Controller, which is a design pattern that describes the shape of an application. The MVC pattern
emphasizes separation of concerns, where areas of functionality are defined independently, which was an effective antidote to the
indistinct architectures that Web Pages led to.

Early versions of the MVC Framework were built on the ASP.NET foundations that were originally designed for Web Pages,
which led to some awkward features and workarounds. With the move to .NET Core, ASP.NET became ASP.NET Core, and the MVC
Framework was rebuilt on an open, extensible, and cross-platform foundation.

The MVC Framework remains an important part of ASP.NET Core, but the way it is commonly used has changed with the rise of
single-page applications (SPAs). In an SPA, the browser makes a single HTTP request and receives an HTML document that delivers
arich client, typically written in a JavaScript client such as Angular or React. The shift to SPAs means that the clean separation that
the MVC Framework was originally intended for is not as important, and the emphasis placed on following the MVC pattern is no
longer essential, even though the MVC Framework remains useful (and is used to support SPAs through web services, as described
in Chapter 19).

PUTTING PATTERNS IN THEIR PLACE

Design patterns provoke strong reactions, as the emails | receive from readers will testify. A substantial proportion of the
messages | receive are complaints that | have not applied a pattern correctly.

Patterns are just other people’s solutions to the problems they encountered in other projects. If you find yourself facing the
same problem, understanding how it has been solved before can be helpful. But that doesn’t mean you have to follow the
pattern exactly, or at all, as long as you understand the consequences. If a pattern is intended to make projects manageable, for
example, and you choose to deviate from that pattern, then you must accept that your project may be more difficult to manage.
But a pattern followed slavishly can be worse than no pattern at all, and no pattern is suited to every project.

My advice is to use patterns freely, adapt them as necessary, and ignore zealots who confuse patterns with commandments.

Understanding Razor Pages

One drawback of the MVC Framework is that it can require a lot of preparatory work before an application can start producing content.
Despite its structural problems, one advantage of Web Pages was that simple applications could be created in a couple of hours.

Razor Pages takes the development ethos of Web Pages and implements it using the platform features originally developed for
the MVC Framework. Code and content are mixed to form self-contained pages; this re-creates the speed of Web Pages development
without some of the underlying technical problems (although the issue of scaling up complex projects can still be an issue).

Razor Pages can be used alongside the MVC Framework, which is how I tend to use them. I write the main parts of the
application using the MVC Framework and use Razor Pages for the secondary features, such as administration and reporting tools.
You can see this approach in Chapters 7-11, where I develop a realistic ASP.NET Core application called SportsStore.

Understanding Blazor

The rise of JavaScript client-side frameworks can be a barrier for C# developers, who must learn a different—and somewhat
idiosyncratic—programming language. I have come to love JavaScript, which is as fluid and expressive as C#. But it takes time and
commitment to become proficient in a new programming language, especially one that has fundamental differences from C#.
Blazor attempts to bridge this gap by allowing C# to be used to write client-side applications. There are two versions of Blazor:
Blazor Server and Blazor WebAssembly. Blazor Server is a stable and supported part of ASP.NET Core, and it works by using a
persistent HTTP connection to the ASP.NET Core server, where the application’s C# code is executed. Blazor WebAssembly is an
experimental release that goes one step further and executes the application’s C# code in the browser. Neither version of Blazor is
suited for all situations, as I explain in Chapter 33, but they both give a sense of direction for the future of ASP.NET Core development.

Understanding the Utility Frameworks

Two frameworks are closely associated with ASP.NET Core but are not used directly to generate HTML content or data. Entity
Framework Core is Microsoft’s object-relational mapping (ORM) framework, which represents data stored in a relational database
as .NET objects. Entity Framework Core can be used in any .NET Core application, and it is commonly used to access databases in
ASP.NET Core applications.
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ASP.NET Core Identity is Microsoft’s authentication and authorization framework, and it is used to validate user credentials in
ASP.NET Core applications and restrict access to application features.

I describe only the basic features of both frameworks in this book, focusing on the capabilities required by most ASP.NET Core
applications. But these are both complex frameworks that are too large to describe in detail in what is already a large book about
ASP.NET Core.

TOPICS FOR FUTURE EDITIONS

| don’t have space in this book to cover every Entity Framework Core and ASP.NET Core Identity feature, so | have focused on
those aspects that most projects require. If there are topics you think | should include in the next edition or in new deep-dive
books, then please send me your suggestions at adam@adam-freeman.com.

Understanding the ASP.NET Core Platform

The ASP.NET Core platform contains the low-level features required to receive and process HTTP requests and create responses.
There is an integrated HTTP server, a system of middleware components to handle requests, and core features that the application
frameworks depend on, such as URL routing and the Razor view engine.

Most of your development time will be spent with the application frameworks, but effective ASP.NET Core use requires an
understanding of the powerful capabilities that the platform provides, without which the higher-level frameworks could not
function. I demonstrate how the ASP.NET Core platform works in detail in Part 2 of this book and explain how the features it provides
underpin every aspect of ASP.NET Core development.

I'have not described two notable platform features in this book: SignalR and gRPC. SignalR is used to create low-latency
communication channels between applications. It provides the foundation for the Blazor Server framework that I describe in Part
4 of this book, but SignalR is rarely used directly, and there are better alternatives for those few projects that need low-latency
messaging, such as Azure Event Grid or Azure Service Bus.

gRPC is an emerging standard for cross-platform remote procedure calls (RPCs) over HTTP that was originally created by
Google (the gin gRPC) and offers efficiency and scalability benefits. gRPC may be the future standard for web services, but it cannot
be used in web applications because it requires low-level control of the HTTP messages that it sends, which browsers do not allow.
(There is a browser library that allows gRPC to be used via a proxy server, but that undermines the benefits of using gRPC.) Until
gRPC can be used in the browser, its inclusion in ASP.NET Core is of interest only for projects that use it for communication between
back-end servers, for which many alternative protocols exist. I may cover gRPC in future editions of this book but not until it can be
used in the browser or becomes the dominant data-center protocol.

Understanding This Book

To get the most from this book, you should be familiar with the basics of web development, understand how HTML and CSS work,
and have a working knowledge of C#. Don’t worry if you haven’t done any client-side development, such as JavaScript. The emphasis
in this book is on C# and ASP.NET Core, and you will be able to pick up everything you need to know as you progress through the
chapters. In Chapter 5, I summarize the most important C# features for ASP.NET Core development, which you will find useful if you
are coming to ASP.NET Core from earlier versions of .NET Core or the NET Framework.

What Software Do I Need to Follow the Examples?

You need a code editor (either Visual Studio or Visual Studio Code), the .NET Core Software Development Kit, and SQL Server LocalDB.
All are available for use from Microsoft without charge, and Chapter 2 contains instructions for installing everything you need.

What Platform Do I Need to Follow the Examples?

This book is written for Windows. I used Windows 10 Pro, but any version of Windows supported by Visual Studio, Visual Studio
Code, and .NET Core should work. ASP.NET Core is supported on other platforms, but the examples in this book rely on the SQL
Server LocalDB feature, which is specific to Windows. You can contact me at adam@adam-freeman. com if you are trying to use another
platform, and I will give you some general pointers for adapting the examples, albeit with the caveat that I won’t be able to provide
detailed help if you get stuck.
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What If I Have Problems Following the Examples?

The first thing to do is to go back to the start of the chapter and begin again. Most problems are caused by missing a step or not fully
following a listing. Pay close attention to the emphasis in code listings, which highlights the changes that are required.

Next, check the errata/corrections list, which is included in the book’s GitHub repository. Technical books are complex,
and mistakes are inevitable, despite my best efforts and those of my editors. Check the errata list for the list of known errors and
instructions to resolve them.

If you still have problems, then download the project for the chapter you are reading from the book’s GitHub repository,
https://github.com/apress/pro-asp.net-core-3, and compare it to your project. I create the code for the GitHub repository by
working through each chapter, so you should have the same files with the same contents in your project.

If you still can’t get the examples working, then you can contact me at adam@adam-freeman. com for help. Please make it clear
in your email which book you are reading and which chapter/example is causing the problem. Please remember that I get a lot of
emails and that I may not respond immediately.

What IfI Find an Error in the Book?

You can report errors to me by email at adam@adam-freeman. com, although I ask that you first check the errata/corrections list for
this book, which you can find in the book’s GitHub repository at https://github.com/apress/pro-asp.net-core-3, in case it has
already been reported.

I add errors that are likely to cause confusion to readers, especially problems with example code, to the errata/corrections file
on the GitHub repository, with a grateful acknowledgment to the first reader who reported them. I keep a list of less serious issues,
which usually means errors in the text surrounding examples, and I fix them when I write a new edition.

What Does This Book Cover?

I have tried to cover the features that will be required by most ASP.NET Core projects. This book is split into four parts, each of which
covers a set of related topics.

Part 1: Introducing ASP.NET Core

This part of the book—which includes this chapter—introduces ASP.NET Core. In addition to setting up your development
environment and creating your first application, you'll learn about the most important C# features for ASP.NET Core development
and how to use the ASP.NET Core development tools. But most of Part 1 is given over to the development of a project called
SportsStore, through which I show you a realistic development process from inception to deployment, touching on all the main
features of ASP.NET Core and showing how they fit together—something that can be lost in the deep-dive chapters in the rest of the
book.

Part 2: The ASP.NET Core Platform

The chapters in this part of the book describe the key features of the ASP.NET Core platform. I explain how HTTP requests are
processed, how to create and use middleware components, how to create routes, how to define and consume services, and how to
work with Entity Framework Core. These chapters explain the foundations of ASP.NET Core, and understanding them is essential for
effective ASP.NET Core development.

Part 3: ASP.NET Core Applications

The chapters in this part of the book explain how to create different types of applications, including RESTful web services and HTML
applications using controllers and Razor Pages. These chapters also describe the features that make it easy to generate HTML,
including the views, view components, and tag helpers.

Part 4: Advanced ASP.NET Core Features

The final part of the book explains how to create applications using Blazor Server, how to use the experimental Blazor WebAssembly,
and how to authenticate users and authorize access using ASP.NET Core Identity.
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What Doesn’t This Book Cover?

This book doesn’t cover basic web development topics, such as HTML and CSS, and doesn’t teach basic C# (although Chapter 5
does describe C# features useful for ASP.NET Core development that may not be familiar to developers using older versions of .NET).

As much as I like to dive into the details in my books, not every ASP.NET Core feature is useful in mainstream development, and
I have to keep my books to a printable size. When I decide to omit a feature, it is because I don’t think it is important or because the
same outcome can be achieved using a technique that I do cover.

As noted earlier, I have not described the ASP.NET Core support for SignalR and gRPC, and I note other features in later
chapters that I don’t describe, either because they are not broadly applicable or because there are better alternatives available. In
each case, I explain why I have omitted a description and provide a reference to the Microsoft documentation for that topic.

How Do I Contact the Author?

You can email me at adam@adam-freeman. com. It has been a few years since I first published an email address in my books. I wasn’t
entirely sure that it was a good idea, but I am glad that I did it. I have received emails from around the world, from readers working or
studying in every industry, and—for the most part anyway—the emails are positive, polite, and a pleasure to receive.

I try to reply promptly, but I get a lot of email, and sometimes I get a backlog, especially when I have my head down trying to
finish writing a book. I always try to help readers who are stuck with an example in the book, although I ask that you follow the steps
described earlier in this chapter before contacting me.

While I welcome reader emails, there are some common questions for which the answers will always be no. I am afraid that I
won’t write the code for your new startup, help you with your college assignment, get involved in your development team’s design
dispute, or teach you how to program.

What If I Really Enjoyed This Book?

Please email me at adam@adam-freeman.com and let me know. It is always a delight to hear from a happy reader, and I appreciate the
time it takes to send those emails. Writing these books can be difficult, and those emails provide essential motivation to persist at an
activity that can sometimes feel impossible.

What If This Book Has Made Me Angry and I Want to Complain?

You can still email me at adam@adam-freeman.com, and I will still try to help you. Bear in mind that I can only help if you explain
what the problem is and what you would like me to do about it. You should understand that sometimes the only outcome is to accept
I am not the writer for you and that we will have closure only when you return this book and select another. I'll give careful thought
to whatever has upset you, but after 25 years of writing books, I have come to understand that not everyone enjoys reading the books
Ilike to write.

Summary

In this chapter, I set the scene for the rest of the book. I provided a brief overview of ASP.NET Core, explained the requirements for
and the content of this book, and explained how you can contact me. In the next chapter, I show you how to prepare for ASPNET
Core development.



CHAPTER 2

Getting Started

The best way to appreciate a software development framework is to jump right in and use it. In this chapter, I explain how to prepare
for ASP.NET Core development and how to create and run an ASP.NET Core application.

UPDATES TO THIS BOOK

Microsoft has an active development schedule for .NET Core and ASP.NET Core, which means that there may be new releases
available by the time you read this book. It doesn’t seem fair to expect readers to buy a new book every few months, especially
since most changes are relatively minor. Instead, | will post free updates to the GitHub repository for this book (https://github.
com/apress/pro-asp.net-core-3) for breaking changes.

This kind of update is an ongoing experiment for me (and for Apress), and it continues to evolve—not least because | don’t know
what the future major releases of ASP.NET Core will contain—but the goal is to extend the life of this book by supplementing the
examples it contains.

| am not making any promises about what the updates will be like, what form they will take, or how long | will produce them
before folding them into a new edition of this book. Please keep an open mind and check the repository for this book when new
ASP.NET Core versions are released. If you have ideas about how the updates could be improved, then email me at adam@adam-
freeman.com and let me know.

Choosing a Code Editor

Microsoft provides a choice of tools for ASP.NET Core development: Visual Studio and Visual Studio Code. Visual Studio is the
traditional development environment for .NET applications, and it offers an enormous range of tools and features for developing all
sorts of applications. But it can be resource-hungry and slow, and some of the features are so determined to be helpful they get in the
way of development.

Visual Studio Code is a light-weight alternative that doesn’t have the bells and whistles of Visual Studio but is perfectly capable
of handling ASP.NET Core development.

All the examples in this book include instructions for both editors, and both Visual Studio and Visual Studio Code can be used
without charge, so you can use whichever suits your development style.

If you are new to .NET Core development, then start with Visual Studio. It provides more structured support for creating
the different types of files used in ASP.NET Core development, which will help ensure you get the expected results from the code
examples.

Note This book describes ASP.NET Core development for Windows. It is possible to develop and run ASP.NET Core applications on
Linux and macOS, but most readers use Windows, and that is what | have chosen to focus on. Almost all the examples in this book rely
on LocalDB, which is a Windows-only feature provided by SQL Server that is not available on other platforms. If you want to follow this
book on another platform, then you can contact me using the email address in Chapter 1, and | will try to help you get started.
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Installing Visual Studio

ASP.NET Core 3 requires Visual Studio 2019. I use the free Visual Studio 2019 Community Edition, which can be downloaded from
www.visualstudio.com. Run the installer, and you will see the prompt shown in Figure 2-1.

Visual Studio Installer

Before you get started, we need to set up a few things so that you
can configure your installation.

To learn more about privacy, see the Microsoft Privacy Statement.

By continuing, you agree to the Microsoft Software License Terms.

Continue

Figure 2-1. Starting the Visual Studio installer

Click the Continue button, and the installer will download the installation files, as shown in Figure 2-2.

Visual Studio Installer

Just a moment ... Fetching your files.

Downloading: 11.17 MB of 71.23 MB 2.56 MB/sec
e )
Installing

Cancel

Figure 2-2. Downloading the Visual Studio installer files

When the installer files have been downloaded, you will be presented with a set of installation options, grouped into workloads.
Ensure that the “ASP.NET and web development” workload is checked, as shown in Figure 2-3.
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Figure 2-3. Selecting the workload
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GETTING STARTED

Select the “Individual components” section at the top of the window and ensure the SQL Server Express 2016 LocalDB option is
checked, as shown in Figure 2-4. This is the database component that I will be using to store data in later chapters.

Installing — Visual Studic Community 2019 — 16.4.3 x
Workload Individual comy Language packs Installation locations
Installation details
Search components (Ctrl+Q) L
> Visual Studio core editor
1iS Express « ASP.NET and web development

Service Fabric Tools Included
SQL ADAL runtime v .NET Core development tocls

QL Server Command Line Utilities v .NET Framework 4.7.2 development tools
« ASP.NET and web development tools

SQL Server Express 2016 LocalDg v IntelliCode
SQL Server ODBC Driver Opticnal
Visual Studio Tools for Kubernetes & .NET Framework 4 - 4.6 development tools
Web Deploy JNET Core 2.1 LTS Runtime
Cloud tools for web development
Code tools

JNET profiling tools

e Mﬂawﬁ_'r&- e

R Tt gt P

Figure 2-4. Ensuring LocalDB is installed

Click the Install button, and the files required for the selected workload will be downloaded and installed. To complete the
installation, a reboot is required, as shown in Figure 2-5.
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Reboot required

Success! One more step to go. Please restart your computer before you start Visual Studio

Community 2019.

Get troubleshooting_tips Restart Not now

Figure 2-5. Completing the installation

Installing the .NET Core SDK

The Visual Studio installer will install the .NET Core Software Development Kit (SDK), but it may not install the version required
for the examples in this book. Go to https://dotnet.microsoft.com/download/dotnet-core/3.1 and download the installer

for version 3.1.1 of the .NET Core SDK, which is the long-term support release at the time of writing. Run the installer; once the
installation is complete, open a new PowerShell command prompt from the Windows Start menu and run the command shown in
Listing 2-1, which displays a list of the installed .NET Core SDKs.

Listing 2-1. Listing the Installed SDKs
dotnet --list-sdks

Here is the output from a fresh installation on a Windows machine that has not been used for .NET Core:
3.1.101 [C:\Program Files\dotnet\sdk]

If you have been working with different versions of .NET Core, you may see a longer list, like this one:

.401
.502
.505
.602
.802
.100
.100
.101

:\Program Files\dotnet\sdk]
:\Program Files\dotnet\sdk]
:\Program Files\dotnet\sdk]
:\Program Files\dotnet\sdk]
:\Program Files\dotnet\sdk]
:\Program Files\dotnet\sdk]
:\Program Files\dotnet\sdk]
:\Program Files\dotnet\sdk]

— e e e
aNeNaNaEaNaNaNe)

W wWwwNNNNN
PR ORRRRERR

Regardless of how many entries there are, you must ensure there is one for the 3.1.1xx version, where the last two digits may
differ.

Installing Visual Studio Code

If you have chosen to use Visual Studio Code, download the installer from https://code.visualstudio.com. No specific version is
required, and you should select the current stable build. Run the installer and ensure you check the Add to PATH option, as shown in
Figure 2-6.
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ﬂ Setup - Microsoft Visual Studio Code (User)

Select Additional Tasks
Which additional tasks should be performed?

Additional icons:

[[] Create a desktop icon

Other:

[C] Add "Open with Code™ action to Windows Explorer file context menu

[[] Add "Open with Code" action to Windows Explorer directory context menu
__[ ] Register Code as an editor for supported file types

(] Add to PATH (requires shell restart)

Select the additional tasks you would like Setup to perform while installing Visual Studio
Code, then dick Next.

<gack [ Newt> ]| | concel |

Figure 2-6. Configuring the Visual Studio Code installation

Installing the .NET Core SDK

The Visual Studio installer does not include the .NET Core SDK, which must be installed separately. Go to https://dotnet.microsoft.
com/download/dotnet-core/3.1 and download the installer for version 3.1.1 of the .NET Core SDK, which is the long-term support
release at the time of writing. Run the installer; once the installation is complete, open a new PowerShell command prompt from the
Windows Start menu and run the command shown in Listing 2-2, which displays a list of the installed .NET Core SDKs.

Listing 2-2. Listing the Installed SDKs

CHAPTER 2 © GETTING STARTED

dotnet --list-sdks

Here is the output from a fresh installation on a Windows machine that has not been used for .NET Core:

3.1.101 [C:\Program Files\dotnet\sdk]

If you have been working with different versions of .NET Core, you may see a longer list, like this one:

.401 [C
.502 [C
.505 [C
.602 [C
.802 [C
.100 [C
.100 [C
.101 [C

W W WNNNNN
PR ORRRERR

:\Program
:\Program
:\Program
:\Program
:\Program
:\Program
:\Program
:\Program

Files\dotnet\sdk]
Files\dotnet\sdk]
Files\dotnet\sdk]
Files\dotnet\sdk]
Files\dotnet\sdk]
Files\dotnet\sdk]
Files\dotnet\sdk]
Files\dotnet\sdk]
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Regardless of how many entries there are, you must ensure there is one for the 3.1.1xx version, where the last two digits may
differ.

Installing SQL Server LocalDB

The database examples in this book require LocalDB, which is a zero-configuration version of SQL Server that can be installed as part
of the SQL Server Express edition, which is available for use without charge from https://www.microsoft.com/en-in/sql-server/
sql-server-downloads. Download and run the Express edition installer and select the Custom option, as shown in Figure 2-7.

SQL Server 2017
Express Edition

Select an installation type:

Basic Custom Download Media

experien

Figure 2-7. Selecting the installation option for SQL Server

Once you have selected the Custom option, you will be prompted to select a download location for the installation files. Click
the Install button, and the download will begin.
When prompted, select the option to create a new SQL Server installation, as shown in Figure 2-8.
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i m] X

New SQL Server stand-alone installation or add features to an existing installation

Launch a wizard to install SQL Server 2017 in a non-clustered environment or to add
features to an existing SQL Server 2017 instance.

T SOL Server Installation Center
Planning -
Installation %
Maintenance
Tools =
Resources
Options L‘:;E}
Microsoft SQL Server 2017

Install SQL Server Reporting Services

Launch a download page that provides a link to install SQL Server Reporting Services. An
internet connection is required to install SSRS.

Install SQL Server Management Tools
Launch a download page that provides a link to install SQL Server Management Studio,
SQL Server command-line utilities (SQLCMD and BCP), SQL Server PowerShell provider,

SQL Server Profiler and Database Tuning Advisor. An internet connection is required to
install these tools.

Install SQL Server Data Tools

Launchad | page that provides a link to install SOL Server Data Tools (SSDT). SSDT
provides Visual Studio integration including project system support for Azure SQL
Database, the SQL Server Datalk Engine, Reporting Services, Analysis Services and
Integration Services. An internet connection is required to install SSDT.

Upgrade from a previous version of SQL Server
Launch a wizard to upgrade a previous version of SQL Server to SQL Server 2017.

Figure 2-8. Selecting an installation option
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Work through the installation process, selecting the default options as they are presented. When you reach the Feature Selection
page, ensure that the LocalDB option is checked, as shown in Figure 2-9. (You may want to uncheck the options for R and Python,
which are not used in this book and take a long time to download and install.)

Feature Configuration Rules
Installation Progress
Complete

™ SQL Server 2017 Setup - o X
Feature Selection
Select the Express features to install.
License Terms S
: _—_ .
Global Rules Looking for Reporting Services nload it from the w
Microsoft Update Festures: Festure description:
e (ES [ The _ ion and of of each instance feature of a
Install Setup Files Database Engine Services SOL Server instance is isclated from other SOL Server
Install Rules [ SQL Server Replication instances. SQL Server instances can operate side-by-side on
Feature Selection 4 Machine Learning Services (In-Database) | the same computer.
Mr = . B
Feature Rules {4 Python . for selected
Instance Configuration [ Full-Text and Semantic Extractions for Search Already installed: 7
Server Configuration [J PolyBase Query Service for External Data Windows PowerShell 3.0 or higher
Database Engine Configuration Shared Features N = l:'_(l'el';:::n Fr:::”ﬂt 46
Consent to install Microsoft R . E:m I:::: ::::"?:::Mpbﬁbm o be installied from media: v
Consent to install Python Disk Space Requirements

| Drive C: 3177 MB required, 103232 MB available

Select All
Instance roct directory:

Shared feature directory:

Shared feature directory (x86):

Unselect All

[C:\Plogram Files\Microseft SQL Server\, I [

[C:\ngram Files\Microsoft SQL Server', | [

iC:\ngram Files (x26)\Microsoft SQL Server\ |

< Back Cancel

Figure 2-9. Selecting the LocalDB feature
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On the Instance Configuration page, select the “Default instance” option, as shown in Figure 2-10.

SQL Server 2017 Setu - o X
p

Instance Configuration

Specify the name and instance ID for the instance of SQL Server. Instance ID bacomes part of the installation path.

License Terms (@) Defaultinstance
Global Rules
Microsoft Update
Product Updates
Install Setup Files Instance ID: MSSQLSERVER
Install Rules E—

Feature Selection

(O Mamed instance:  MSSOLSERVER

Feature Rules SQL Server directory:  C:\Program Files\Microsoft SQL Server\MSSQL14.MSSQLSERVER
Instance Configuration
st Installed instances:
Server Configuration
Database Engine Confi : Instance Name Instance ID Features Edition Version

Consent to install Microsoft R ...
Consent to install Python
Feature Configuration Rules
Installation Progress

Complete

< Back Next > Cancel

Figure 2-10. Configuring the database

Continue to work through the installation process, selecting the default values. Once the installation is complete, install the
latest cumulative update for SQL Server. At the time of writing, the latest update is available at https://support.microsoft.com/
en-us/help/4527377/cumulative-update-18-for-sql-server-2017, although newer updates may have been released by the time
you read this chapter.

Caution It can be tempting to skip the update stage, but it is important to perform this step to get the expected results from the
examples in this book. As an example, the base installation of SQL Server has a bug that prevents LocalDB from creating database files,
which will cause problems when you reach Chapter 7.

Creating an ASP.NET Core Project

The most direct way to create a project is to use the command line, although Visual Studio provides a wizard system that I
demonstrate in Chapter 4. Open a new PowerShell command prompt from the Windows Start menu, navigate to the folder where
you want to create your ASP.NET Core projects, and run the commands shown in Listing 2-3.

Tip You can download the example project for this chapter—and for all the other chapters in this book—from https://github.
com/apress/pro-asp.net-core-3. See Chapter 1 for how to get help if you have problems running the examples.
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Listing 2-3. Creating a New Project

dotnet new globaljson --sdk-version 3.1.101 --output FirstProject
dotnet new mvc --no-https --output FirstProject --framework netcoreapp3.1

The first command creates a folder named FirstProject and adds to it a file named global. json, which specifies the version
of .NET Core that the project will use; this ensures you get the expected results when following the examples. The second command
creates a new ASP.NET Core project. The .NET Core SDK includes a range of templates for starting new projects, and the mvc
template is one of the options available for ASP.NET Core applications. This project template creates a project that is configured for
the MVC Framework, which is one of the application types supported by ASP.NET Core. Don’t be intimidated by the idea of choosing
a framework, and don’t worry if you have not heard of MVC—by the end of the book, you will understand the features that each
offers and how they fit together.

Note This is one of a small number of chapters in which | use a project template that contains placeholder content. | don’t like using
predefined project templates because they encourage developers to treat important features, such as authentication, as black boxes. My
goal in this book is to give you the knowledge to understand and manage every aspect of your ASP.NET Core applications, and that’s why
| start with an empty ASP.NET Core project. This chapter is about getting started quickly, for which the mvc template is well-suited.

Opening the Project Using Visual Studio

Start Visual Studio and click the “Open a project or solution” button, as shown in Figure 2-11.

Visual Studio 2019

Open recent Get started

As you use Visual Studio, any projects, folders, or files that you open will show up here for

quick access. é Clone or check out code

You can pin anything that you open frequently so that it's always at the top of the list. Get code from an online repository like GitHub or
Azure DevOps

C@ Open a project or solution

Open a local Visual Studio project or sin file

- Open a local folder

Navigate and edit code within any folder

¥8) Create a new project

Choose a project template with code scaffolding
to get started

Continue without code

Figure 2-11. Opening the ASP.NET Core project

Navigate to the FirstProject folder, select the FirstProject.csproj file, and click the Open button. Visual Studio will open
the project and display its contents in the Solution Explorer window, as shown in Figure 2-12. The files in the project were created by
the project template.
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Solution Explorer vyvAX
COREB- -5 B u-| S =
Search Solution Explorer (Ctrl+;) po
fa] Solution ‘FirstProject' (1 of 1 project)
4 ) FirstProject

& Connected Services
& Dependencies
M Properties
& wwwroot
. Controllers
I Models
I Views
&T appsettings.Development.json
£T appsettings.json
£T global.json
P € Program.cs
P €= Startup.cs

b, - A - i - - T -

s

Figure 2-12. Opening the project in Visual Studio

Choosing a Browser

Visual Studio will open a browser window automatically when the project is run. To select the browser that is used, click the
small arrow to the right of the IIS Express drop-down and select your preferred browser from the Web Browser menu, as shown in
Figure 2-13. I use Google Chrome throughout this book.

alyze Tools Extensions Window Help  Search (Ctrl+Q) R Partylnvites %
ZPU - )IISExpreSSvcvlﬁi|= '0

P IS Express

v IS Express
Partylnvites
Script Debugging (Disabled)
Browse With...

Microsoft Edge

Select Web Browsers...

Figure 2-13. Selecting the browser
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Start Visual Studio Code and select Flle » Open Folder. Navigate to the FirstProject folder and click the Select Folder button. Visual
Studio Code will open the project and display its contents in the Explorer pane, as shown in Figure 2-14. (The default dark theme used
in Visual Studio Code doesn’t show well on the page, so I have changed to the light theme for the screenshots in this book.)

=

File Edit Selection View Go Debug Terminal Help Visual Studio Code

EXPLORER

~ OPEN EDITORS
“ PARTYINVITES
> Controllers
> Models
> obj
> Properties
> Views
> wWwwroot
appsettings.Development.json
appsettings.json
globaljson
R Partylnvites.cspro)
C* Program.cs
C* Startup.cs

> OUTLINE

Figure 2-14. Opening the project in Visual Studio Code

Additional configuration is required the first time you open a .NET Core project in Visual Studio Code. The first step is to click
the Startup.cs file in the Explorer pane. This will trigger a prompt from Visual Studio Code to install the features required for C#
development, as shown in Figure 2-15. If you have opened a C# project before, you will see a prompt that offers to install the required

assets, also shown in Figure 2-15.

The 'C#* extension is recommended for this file type.

3 X

Show Recommendations

Required assets to build and debug are missing from

‘Partyinvites’. Add them?

Source: C# (Extension)

Figure 2-15. Installing Visual Studio Code C# features

£y X

Click the Install or Yes button, as appropriate, and Visual Studio Code will download and install the features required for .NET

Core projects.
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Running the ASP.NET Core Application

The template creates a project that contains everything needed to build and run the application. Select Start Without Debugging
from the Debug menu, and Visual Studio will compile and start the example application and then open a new browser window to
send the application an HTTP request, as shown in Figure 2-17. (If you don’t see the Start Without Debugging item in the Debug
menu, then click the Startup.cs file in the Solution Explorer window and check the menu again.)

If you are using Visual Studio Code, select Run Without Debugging in the Debug menu. Since this is the first time the project has
been started, you will be prompted to select an execution environment. Select the .NET Core option, as shown in Figure 2-16.

] File Edit Selection View Go Debug Terminal Help Visual Studio Code  — a X
NET Core
Modoe k
More...
FTUTIRITUNETS
> Models
> obj
-+ 'Y - YV S > Bsanertie ST s bl
P _ ) S _ et o lBOC TiEg o,

Figure 2-16. Selecting an execution environment

Visual Studio Code will create a 1launch. json file that contains the startup settings for the project and that you can ignore
for this book. Select Run Without Debugging from the Debug menu again, and Visual Studio Code will compile the project, start
executing the application, and open a new browser window, as shown in Figure 2-17.

You can also start the application from the command line. Open a new PowerShell command prompt from the Windows Start
menu; navigate to the FirstProject project folder, which is the folder that contains the FirstProject.csproj file; and run the
command shown in Listing 2-4.

Listing 2-4. Starting the Example Application

dotnet run

Once the application has started, you will need to open a new browser window and request http://localhost:5000, which will
produce the response shown in Figure 2-17.

| Home Page - Partylnvites x +

C @ localhost:59307 % O

FirstProject Home Privacy

Welcome

Learn about building Web apps with ASP.NET Core.

© 2020 - FirstProject - Privacy

Figure 2-17. Running the example project
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Tip If you are using Visual Studio Code or running the application from the command line, then ASP.NET Core listens for HTTP
requests on port 5000. If you are using Visual Studio, you will notice that the browser requests a different port, which is chosen when the
project is created. If you look in the Windows taskbar notification area, you will find an icon for IIS Express. This is a cut-down version
of the full IS application server that is included with Visual Studio and is used to deliver ASP.NET Core content and services during
development. In later chapters, | show you how to change the project configuration to use the same HTTP port as Visual Studio Code.

When you are finished, close the browser window that Visual Studio opened. If you are using Visual Studio Code, you click the
stop button displayed in the window that pops up over the code editor. If you started the application from the command line, then
use Control+C to stop execution.

Understanding Endpoints

In an ASP.NET Core application, incoming requests are handled by endpoints. The endpoint that produced the response in Figure 2-17
is an action, which is a method that is written in C#. An action is defined in a controller, which is a C# class that is derived from the
Microsoft.AspNetCore.Mvc.Controller class, the built-in controller base class.

Each public method defined by a controller is an action, which means you can invoke the action method to handle an HTTP
request. The convention in ASP.NET Core projects is to put controller classes in a folder named Controllers, which was created by
the template used to set up the project in Listing 2-3.

The project template added a controller to the Controllers folder to help jump-start development. The controller is defined
in the class file named HomeController.cs. Controller classes contain a name followed by the word Controller, which means that
when you see a file called HomeController. cs, you know that it contains a controller called Home, which is the default controller that
isused in ASP.NET Core applications.

Tip Don’t worry if the terms controller and action don’t make immediate sense. Just keep following the example, and you will see
how the HTTP request sent by the browser is handled by C# code.

Find the HomeController.cs file in the Solution Explorer or Explorer pane and click it to open it for editing. You will see the
following code:

using System;

using System.Collections.Generic;
using System.Diagnostics;

using System.Ling;

using System.Threading.Tasks;

using Microsoft.AspNetCore.Mvc;
using Microsoft.Extensions.Logging;
using FirstProject.Models;

namespace FirstProject.Controllers {
public class HomeController : Controller {
private readonly ILogger<HomeController> _logger;
public HomeController(ILogger<HomeController> logger) {
_logger = logger;

public IActionResult Index() {
return View();
}

public IActionResult Privacy() {
return View();

21



CHAPTER 2 © GETTING STARTED

[ResponseCache(Duration = 0, Location = ResponseCachelLocation.None,
NoStore = true)]
public IActionResult Error() {
return View(new ErrorViewModel { RequestId = Activity.Current?.Id
?? HttpContext.Traceldentifier });

Using the code editor, replace the contents of the HomeController.cs file so that it matches Listing 2-5. I have removed all but
one of the methods, changed the result type and its implementation, and removed the using statements for unused namespaces.

Listing 2-5. Changing the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;
namespace FirstProject.Controllers {
public class HomeController : Controller {

public string Index() {
return "Hello World";
}

The result is that the Home controller defines a single action, named Index. These changes don’t produce a dramatic effect, but
they make for a nice demonstration. I have changed the method named Index so that it returns the string Hello World. Run the
project again by selecting Start Without Debugging or Run Without Debugging from the Debug menu.

The browser will make an HTTP request to the ASP.NET Core server. The configuration of the project created by the template
in Listing 2-5 means the HTTP request will be processed by the Index action defined by the Home controller. Put another way, the
request will be processed by the Index method defined by the HomeController class. The string produced by the Index method is
used as the response to the browser’s HTTP request, as shown in Figure 2-18.

| localhost:5000 X -~

C  ® localhost:5000 w 6 :

Hello World

Figure 2-18. The output from the action method

Understanding Routes

The ASP.NET Core routing system is responsible for selecting the endpoint that will handle an HTTP request. A route is a rule that is
used to decide how a request is handled. When the project was created, a default rule was created to get started. You can request any
of the following URLSs, and they will be dispatched to the Index action defined by the Home controller:

. /
o /Home

o /Home/Index
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So, when a browser requests http://yoursite/ or http://yoursite/Home, it gets back the output from HomeController’s Index
method. You can try this yourself by changing the URL in the browser. At the moment, it will be http://localhost:5000/, except
that the port part may be different if you are using Visual Studio. If you append /Home or /Home/Index to the URL and press Return,
you will see the same Hello World result from the application.

Understanding HTML Rendering

The output from the previous example wasn’t HTML—it was just the string Hello World. To produce an HTML response to a
browser request, [ need a view, which tells ASP.NET Core how to process the result produced by the Index method into an HTML
response that can be sent to the browser.

Creating and Rendering a View

The first thing I need to do is modify my Index action method, as shown in Listing 2-6. The changes are shown in bold, which is a
convention I follow throughout this book to make the examples easier to follow.

Listing 2-6. Rendering a View in the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;
namespace FirstProject.Controllers {
public class HomeController : Controller {

public ViewResult Index() {
return View("MyView");
}

When I return a ViewResult object from an action method, I am instructing ASP.NET Core to render a view. I create the
ViewResult by calling the View method, specifying the name of the view that [ want to use, which is MyView. If you run the
application, you can see ASP.NET Core trying to find the view, as shown by the error message displayed in Figure 2-19.

|- Internal Server Error x 4+

C @ localhost:5000 v O

An unhandled exception occurred while processing the request.

InvalidOperationException: The view 'MyView' was not found. The following locations were searched:
/Views/Home/MyView.cshtml
/Views/Shared/MyView.cshtm

Microsoft. AspNetCore. Mvc.ViewEngines.ViewEngineResult.EnsureSuccessful{lEnumerable <string > originalLocations)

Ny Tower Ny SO ey Py o e .

et entn

Figure 2-19. Ttrying to find a view
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This is a helpful error message. It explains that ASP.NET Core could not find the view I specified for the action method and
explains where it looked. Views are stored in the Views folder, organized into subfolders. Views that are associated with the Home
controller, for example, are stored in a folder called Views/Home. Views that are not specific to a single controller are stored in a folder
called Views/Shared. The template used to create the project added the Home and Shared folders automatically and added some
placeholder views to get the project started.

If you are using Visual Studio, right-click the Views/Home folder in the Solution Explorer and select Add » New Item from the
popup menu. Visual Studio will present you with a list of templates for adding items to the project. Locate the Razor View item,
which can be found in the ASP.NET Core » Web » ASP.NET section, as shown in Figure 2-20. Set the name of the new file to
MyView.cshtml and click the Add button. Visual Studio will add a file named MyView. cshtml to the Views/Home folder and will open
it for editing. Replace the contents of the file with those shown in Listing 2-7.

Add Mew Item ? X
4 Installed Sort by: | Default -] 3= Search (Ctrl+E) P~
4 Vi 2 ce - .
s l_j Controller Class Visual C# Te: Voual o
4 ASP.NET Core % :
e Razor View Page
e l-j AP Controller Class Visual C=
Data %
General g
@ Razor Component Visual C#
4 Web
(2]
.hSP.NET @] RazorPage Visual C&
Scripts
ce
Lo E Razor View Visual C=
P Online Fe
Iil Razor Layout Visual C#
ce
@ Razor View Start Visual C#
(]
@ Razor View Imports Visual C=
Mame: _'M)r\.l'jew.cshlml ) i

Figure 2-20. Selecting a Visual Studio item template

Visual Studio Code doesn’t provide item templates. Instead, right-click the Views/Home folder in the file explorer pane and select
New File from the popup menu. Set the name of the file to MyView.cshtml and press Return. The file will be created and opened for
editing. Add the content shown in Listing 2-7.

Tip Itis easy to end up creating the view file in the wrong folder. If you didn’t end up with a file called MyView.cshtml in the
Views/Home folder, then either drag the file into the correct folder or delete the file and try again.

Listing 2-7. The Contents of the MyView.cshtml File in the Views/Home Folder

o{
Layout = null;

}

<!DOCTYPE html>

<html>

<head>
<meta name="viewport" content="width=device-width" />
<title>Index</title>

</head>
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<body>
<div>
Hello World (from the view)
</div>
</body>
</html>

The new contents of the view file are mostly HTML. The exception is the part that looks like this:

ef
Layout = null;
}

This is an expression that will be interpreted by Razor, which is the component that processes the contents of views and
generates HTML that is sent to the browser. Razor is a view engine, and the expressions in views are known as Razor expressions.

The Razor expression in Listing 2-7 tells Razor that I chose not to use a layout, which is like a template for the HTML that will be
sent to the browser (and which I describe in Chapter 22). To see the effect of creating the view, stop ASP.NET Core if it is running and
select Start Without Debugging (for Visual Studio) or Run Without Debugging (for Visual Studio Code) from the Debug menu. A new
browser window will open and produce the response shown in Figure 2-21.

| Index X -

C (@ localhost:5000 Q w O :

Hello World (from the view)

Figure 2-21. Rendering a view

When I first edited the Index action method, it returned a string value. This meant that ASP.NET Core did nothing except pass
the string value as is to the browser. Now that the Index method returns a ViewResult, Razor is used to process a view and render
an HTML response. Razor was able to locate the view because I followed the standard naming convention, which is to put view files
in a folder whose name matched the controller that contains the action method. In this case, this meant putting the view file in the
Views/Home folder, since the action method is defined by the Home controller.

I can return other results from action methods besides strings and ViewResult objects. For example, if I return a
RedirectResult, the browser will be redirected to another URL. If I return an HttpUnauthorizedResult, I can prompt the user
to log in. These objects are collectively known as action results. The action result system lets you encapsulate and reuse common
responses in actions. I'll tell you more about them and explain the different ways they can be used in Chapter 19.

Adding Dynamic Output

The whole point of a web application is to construct and display dyrnamic output. The job of the action method is to construct data
and pass it to the view so it can be used to create HTML content based on the data values. Action methods provide data to views by
passing arguments to the View method, as shown in Listing 2-8. The data provided to the view is known as the view model.
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Listing 2-8. Providing a View Model in the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;
using System;

namespace FirstProject.Controllers {
public class HomeController : Controller {
public ViewResult Index() {
int hour = DateTime.Now.Hour;

string viewModel = hour < 12 ? "Good Morning" : "Good Afternoon";
return View("MyView", viewModel);

The view model in this example is a string, and it is provided to the view as the second argument to the View method.
Listing 2-9 updates the view so that it receives and uses the view model in the HTML it generates.

Listing 2-9. Using a View Model in the MyView.cshtml File in the Views/Home Folder

@model string
o{

}

<!DOCTYPE html>

Layout = null;

<html>
<head>
<meta name="viewport" content="width=device-width" />
<title>Index</title>
</head>
<body>
<div>
@Model World (from the view)
</div>
</body>
</html>

The type of the view model is specified using the @model expression, with a lowercase m. The view model value is included in
the HTML output using the @Model expression, with an uppercase M. (It can be difficult at first to remember which is lowercase and

which is uppercase, but it soon becomes second nature.)

When the view is rendered, the view model data provided by the action method is inserted into the HTML response. Select Start
Without Debugging (using Visual Studio) or Run Without Debugging (using Visual Studio Code), and you will see the output shown

in Figure 2-22 (although you may see the afternoon greeting if you are following this example after midday).
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| Index X --

C @ localhost:5000 w 6 :

Good Morning World (from the view)

Figure 2-22. Generating dynamic content

Putting the Pieces Together

It is a simple result, but this example reveals all the building blocks you need to create a simple ASP.NET Core web application and
to generate a dynamic response. The ASP.NET Core platform receives an HTTP request and uses the routing system to match the
request URL to an endpoint. The endpoint, in this case, is the Index action method defined by the Home controller. The method is
invoked and produces a ViewResult object that contains the name of a view and a view model object. The Razor view engine locates
and processes the view, evaluating the @Model expression to insert the data provided by the action method into the response, which
is returned to the browser and displayed to the user. There are, of course, many other features available, but this is the essence of
ASP.NET Core, and it is worth bearing this simple sequence in mind as you read the rest of the book.

Summary

In this chapter, I explained how to get set up for ASP.NET Core development by installing Visual Studio or Visual Studio Code and the
.NET Core SDK. I showed you how to create a simple project and briefly explained how the endpoint, the view, and the URL routing
system work together. In the next chapter, I show you how to create a simple data-entry application.
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CHAPTER 3

Your First ASPNET Core Application

Now that you are set up for ASP.NET Core development, it is time to create a simple application. In this chapter, you'll create a
data-entry application using ASP.NET Core. My goal is to demonstrate ASP.NET Core in action, so I will pick up the pace a little and
skip over some of the explanations as to how things work behind the scenes. But don’t worry; I'll revisit these topics in depth in later
chapters.

Setting the Scene

Imagine that a friend has decided to host a New Year’s Eve party and that she has asked me to create a web app that allows her
invitees to electronically RSVP. She has asked for these four key features:

o Ahome page that shows information about the party

e Aform that can be used to RSVP

o  Validation for the RSVP form, which will display a thank-you page
e Asummary page that shows who is coming to the party

In this chapter, I create an ASP.NET Core project and use it to create a simple application that contains these features; once
everything works, I'll apply some styling to improve the appearance of the finished application.

Creating the Project

Open a PowerShell command prompt from the Windows Start menu, navigate to a convenient location, and run the commands in
Listing 3-1 to create a project named PartyInvites.

Tip You can download the example project for this chapter—and for all the other chapters in this book—from https://github.
com/apress/pro-asp.net-core-3. See Chapter 1 for how to get help if you have problems running the examples.

Listing 3-1. Creating a New Project

dotnet new globaljson --sdk-version 3.1.101 --output PartyInvites
dotnet new mvc --no-https --output PartyInvites --framework netcoreapp3.1

These are the same commands I used to create the project in Chapter 2. If you are a Visual Studio user, I explain how you can
use a wizard to create a project in Chapter 4, but these commands are simple and will ensure you get the right project starting point
that uses the required version of .NET Core.
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Open the project and edit the HomeController.cs file in the Controllers folder, replacing the contents with the code shown in
Listing 3-2.

Listing 3-2. Replacing the Contents of the HomeController.cs File in the Controllers Folder
using Microsoft.AspNetCore.Mvc;

namespace PartyInvites.Controllers {
public class HomeController : Controller {

public IActionResult Index() {
return View();
}

The provides a clean starting point for the new application, defining a single action method that selects the default view for
rendering. To provide a welcome message to party invitees, open the Index.cshtml file in the Views/Home folder and replace the
contents with those shown in Listing 3-3.

Listing 3-3. Replacing the Contents of the Index.cshtml File in the Views/Home Folder

of
Layout = null;
}
<IDOCTYPE html>
<html>
<head>
<meta name="viewport" content="width=device-width" />
<title>Party!</title>
</head>
<body>
<div>
<div>
We're going to have an exciting party.<br />
(To do: sell it better. Add pictures or something.)
</div>
</div>
</body>
</html>

Start the application by selecting Start Without Debugging (for Visual Studio) or Run Without Debugging (for Visual Studio
Code), and you will see the details of the party (well, the placeholder for the details, but you get the idea), as shown in Figure 3-1.

| Party! X
3 C @ localhost:5000 T -

We're going to have an exciting party.
(To do: sell it better. Add pictures or something.)

Figure 3-1. Adding to the view HTML
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Adding a Data Model

The data model is the most important part of any ASP.NET Core application. The model is the representation of the real-world
objects, processes, and rules that define the subject, known as the domain, of the application. The model, often referred to as a
domain model, contains the C# objects (known as domain objects) that make up the universe of the application and the methods
that manipulate them. In most projects, the job of the ASP.NET Core application is to provide the user with access to the data model
and the features that allow the user to interact with it.

The convention for an ASP.NET Core application is that the data model classes are defined in a folder named Models, which was
added to the project by the template used in Listing 3-1.

I don’t need a complex model for the PartyInvites project because it is such a simple application. In fact, I need just one
domain class that I will call GuestResponse. This object will represent an RSVP from an invitee.

If you are using Visual Studio, right-click the Models folder and select Add » Class from the popup menu. Set the name of the
class to GuestResponse. cs and click the Add button. If you are using Visual Studio Code, right-click the Models folder, select New
File, and enter GuestResponse.cs as the file name. Use the new file to define the class shown in Listing 3-4.

Listing 3-4. The Contents of the GuestResponse.cs File in the Models Folder

namespace PartyInvites.Models {
public class GuestResponse {

public string Name { get; set; }
public string Email { get; set; }
public string Phone { get; set; }
public bool? WillAttend { get; set; }

Tip You may have noticed that the WillAttend property is a nullable bool, which means that it can be true, false, or null. |
explain the rationale for this in the “Adding Validation” section later in the chapter.

Creating a Second Action and View

One of my application goals is to include an RSVP form, which means I need to define an action method that can receive requests for
that form. A single controller class can define multiple action methods, and the convention is to group related actions together in the
same controller. Listing 3-5 adds a new action method to the Home controller.

Listing 3-5. Adding an Action Method in the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;

namespace PartyInvites.Controllers {
public class HomeController : Controller {

public IActionResult Index() {
return View();
}

public ViewResult RsvpForm() {
return View();
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Both action methods invoke the View method without arguments, which may seem odd, but remember that the Razor view
engine will use the name of the action method when looking for a view file. That means the result from the Index action method tells
Razor to look for a view called Index.cshtml, while the result from the RsvpForm action method tells Razor to look for a view called
RsvpForm.cshtml.

If you are using Visual Studio, right-click the Views/Home folder and select Add » New Item from the popup menu. Select the
Razor View item, set the name to RsvpForm.cshtml, and click the Add button to create the file. Replace the contents with those
shown in Listing 3-6.

If you are using Visual Studio Code, right-click the Views/Home folder and select New File from the popup menu. Set the name of
the file to RsvpForm.cshtml and add the contents shown in Listing 3-6.

Listing 3-6. The Contents of the RsvpForm.cshtml File in the Views/Home Folder

of

Layout = null;
}
<!DOCTYPE html>
<html>
<head>

<meta name="viewport" content="width=device-width" />
<title>RsvpForm¢/title>
</head>
<body>
<div>
This is the RsvpForm.cshtml View
</div>
</body>
</html>

This content is just static HTML for the moment. To test the new action method and view, start the application by selecting Start
Without Debugging or Run Without Debugging from the Debug menu.

Using the browser window that is opened, request http://localhost:5000/home/rsvpform. (If you are using Visual Studio, you
will have to change the port to the one assigned when the project was created.) The Razor view engine locates the RsvpForm. cshtml
file and uses it to produce a response, as shown in Figure 3-2.

|l RsvpForm

e C @ localhost:5000/home/rsvpform w :

This is the RsvpForm.cshtml View

Figure 3-2. Rendering a second view

Linking Action Methods

I'want to be able to create a link from the Index view so that guests can see the RsvpForm view without having to know the URL that
targets a specific action method, as shown in Listing 3-7.
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Listing 3-7. Adding a Link in the Index.cshtml File in the Views/Home Folder

of
Layout = null;
}

<!DOCTYPE html>
<html>
<head>
<meta name="viewport" content="width=device-width" />
<title>Party!</title>
</head>
<body>
<div>
<div>
We're going to have an exciting party.<br />
(To do: sell it better. Add pictures or something.)
</div>
<a asp-action="RsvpFoxm"»RSVP Now</a)
</div>
</body>
</html>

The addition to the listing is an a element that has an asp-action attribute. The attribute is an example of a tag helper attribute,
which is an instruction for Razor that will be performed when the view is rendered. The asp-action attribute is an instruction to add
an href attribute to the a element that contains a URL for an action method. I explain how tag helpers work in Chapters 25-27, but
this tag helper tells Razor to insert a URL for an action method defined by the same controller for which the current view is being
rendered. You can see the link that the helper creates by running the project, as shown in Figure 3-3.

| Party! 3

|- RsvpForm

&« C @ localhost:5000

& @ localhost:5000/Home/RsvpForm
We're going to have an exciting - B e 2 ;
{fo-do~selli better. Add pi s or sq This is the RsvpForm.cshtml View
RSVP Now

Figure 3-3. Linking between action methods

Roll the mouse over the RSVP Now link in the browser. You will see that the link points to the following URL (allowing for the
different port number that Visual Studio will have assigned to your project):

http://localhost:5000/Home/RsvpForm

There is an important principle at work here, which is that you should use the features provided by ASP.NET Core to generate
URLs, rather than hard-code them into your views. When the tag helper created the href attribute for the a element, it inspected the
configuration of the application to figure out what the URL should be. This allows the configuration of the application to be changed
to support different URL formats without needing to update any views.

Building the Form

Now that I have created the view and can reach it from the Index view, [ am going to build out the contents of the RsvpForm.cshtml
file to turn it into an HTML form for editing GuestResponse objects, as shown in Listing 3-8.
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Listing 3-8. Creating a Form View in the RsvpForm.cshtml File in the Views/Home Folder

@model PartyInvites.Models.GuestResponse
of

}

<!DOCTYPE html>

Layout = null;

<html>

<head>
<meta name="viewport" content="width=device-width" />
<title>RsvpForm</title>

</head>
<body>
<form asp-action="RsvpForm" method="post"»
<divy
<label asp-for="Name"s>Your name:</labels
<input asp-for="Name" />
</div>
<divy
<label asp-for="Email">Your email:</labels
<input asp-for="Email" />
</divy
<div>
<label asp-for="Phone"s>Your phone:</labels
<input asp-for="Phone" />
</div>
<div>
<label>Will you attend?</label>
<select asp-for="WillAttend"»>
<option value=""»>Choose an option</options
<option value="true">Yes, I'll be there</option>
<option value="false"sNo, I can't come</option>
</select>
</div>
<button type="submit">Submit RSVP</button>
</formy
</body>
</html>

The @model expression specifies that the view expects to receive a GuestResponse object as its view model. I have defined a
label and input element for each property of the GuestResponse model class (or, in the case of the WillAttend property, a select
element). Each element is associated with the model property using the asp-for attribute, which is another tag helper attribute.
The tag helper attributes configure the elements to tie them to the view model object. Here is an example of the HTML that the tag
helpers produce:

<p>

<label for="Name">Your name:</label>

<input type="text" id="Name" name="Name" value="">
</p>

The asp-for attribute on the label element sets the value of the for attribute. The asp-for attribute on the input element
sets the id and name elements. This may not look especially useful, but you will see that associating elements with a model property
offers additional advantages as the application functionality is defined.
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Of more immediate use is the asp-action attribute applied to the form element, which uses the application’s URL routing
configuration to set the action attribute to a URL that will target a specific action method, like this:

<form method="post" action="/Home/RsvpForm">

As with the helper attribute I applied to the a element, the benefit of this approach is that you can change the system of URLs
that the application uses, and the content generated by the tag helpers will reflect the changes automatically.
You can see the form by running the application and clicking the RSVP Now link, as shown in Figure 3-4.

| Party! x | RsvpForm
<« C @ localhost:5000 < C @ localhost:5000/Home/RsvpForm b
We're going to have an excitin Your name: _
Ho-de=selt better. Add _piettires or | Your email:
RSVP Now Your phone:
Will you attend? Choose an option »
Submit RSVP

Figure 3-4. Adding an HTML form to the application

Receiving Form Data

I have not yet told ASP.NET Core what I want to do when the form is posted to the server. As things stand, clicking the Submit RSVP
button just clears any values you have entered in the form. That is because the form posts back to the RsvpForm action method in
the Home controller, which just renders the view again. To receive and process submitted form data, I am going to use an important
feature of controllers. I will add a second RsvpForm action method to create the following:

o A method that responds to HTTP GET requests: A GET request is what a browser issues normally each time
someone clicks a link. This version of the action will be responsible for displaying the initial blank form when
someone first visits /Home/RsvpForm.

e A method that responds to HTTP POST requests: By default, forms rendered using Html.BeginForm() are
submitted by the browser as a POST request. This version of the action will be responsible for receiving
submitted data and deciding what to do with it.

Handing GET and POST requests in separate C# methods helps to keep my controller code tidy since the two methods have different
responsibilities. Both action methods are invoked by the same URL, but ASP.NET Core makes sure that the appropriate method is
called, based on whether I am dealing with a GET or POST request. Listing 3-9 shows the changes to the HomeController class.

Listing 3-9. Adding a Method in the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;
using PartyInvites.Models;

namespace PartyInvites.Controllers {
public class HomeController : Controller {

public IActionResult Index() {

return View();
}

[HttpGet]

public ViewResult RsvpForm() {
return View();

}
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[HttpPost]

public ViewResult RsvpForm(GuestResponse guestResponse) {
// TODO: store response from guest
return View();

I'have added the HttpGet attribute to the existing RsvpForm action method, which declares that this method should be used
only for GET requests. I then added an overloaded version of the RsvpForm method, which accepts a GuestResponse object. I applied
the HttpPost attribute to this method, which declares that the new method will deal with POST requests. I explain how these
additions to the listing work in the following sections. I also imported the PartyInvites.Models namespace—this is just so I can
refer to the GuestResponse model type without needing to qualify the class name.

Understanding Model Binding

The first overload of the RsvpForm action method renders the same view as before—the RsvpForm.cshtml file—to generate the form
shown in Figure 3-4. The second overload is more interesting because of the parameter, but given that the action method will be
invoked in response to an HTTP POST request and that the GuestResponse type is a C# class, how are the two connected?

The answer is model binding, a useful ASP.NET Core feature whereby incoming data is parsed and the key/value pairs in the
HTTP request are used to populate properties of domain model types.

Model binding is a powerful and customizable feature that eliminates the grind of dealing with HTTP requests directly and
lets you work with C# objects rather than dealing with individual data values sent by the browser. The GuestResponse object that is
passed as the parameter to the action method is automatically populated with the data from the form fields. I dive into the details of
model binding in Chapter 28.

To demonstrate how model binding works, I need to do some preparatory work. One of the application goals is to present a
summary page with details of who is attending the party, which means that I need to keep track of the responses that I receive. I am
going to do this by creating an in-memory collection of objects. This isn’t useful in a real application because the response data will
be lost when the application is stopped or restarted, but this approach will allow me to keep the focus on ASP.NET Core and create
an application that can easily be reset to its initial state. Later chapters will demonstrate persistent data storage.

Add a class file named Repository.cs to the Models folder and use it to define the class shown in Listing 3-10.

Listing 3-10. The Contents of the Repository.cs File in the Models Folder
using System.Collections.Generic;
namespace PartyInvites.Models {
public static class Repository {
private static List<GuestResponse> responses = new List<GuestResponse>();

public static IEnumerable<GuestResponse> Responses => responses;

public static void AddResponse(GuestResponse response) {
responses.Add(response);
}

The Repository class and its members are static, which will make it easy for me to store and retrieve data from different places
in the application. ASP.NET Core provides a more sophisticated approach for defining common functionality, called dependency
injection, which I describe in Chapter 14, but a static class is a good way to get started for a simple application like this one.

Storing Responses

Now that I have somewhere to store the data, I can update the action method that receives the HTTP POST requests, as shown in
Listing 3-11.
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Listing 3-11. Updating an Action Method in the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;
using PartyInvites.Models;

namespace PartyInvites.Controllers {
public class HomeController : Controller {

public IActionResult Index() {
return View();
}

[HttpGet]

public ViewResult RsvpForm() {
return View();

}

[HttpPost]

public ViewResult RsvpForm(GuestResponse guestResponse) {
Repository.AddResponse(guestResponse);
return View("Thanks", guestResponse);

Before the POST version of the RsvpForm method is invoked, the ASP.NET Core model binding feature extracts values from
the HTML form and assigns them to the properties of the GuestResponse object. The result is used as the argument when the
method is invoked to handle the HTTP request, and all T have to do to deal with the form data sent in a request is to work with the
GuestResponse object that is passed to the action method—in this case, to pass it as an argument to the Repository.AddResponse
method so that the response can be stored.

Adding the Thanks View

The call to the View method in the RsvpForm action method creates a ViewResult that selects a view called Thanks and uses the
GuestResponse object created by the model binder as the view model. Add a Razor View named Thanks.cshtml to the Views/Home
folder with the content shown in Listing 3-12 to present a response to the user.

Listing 3-12. The Contents of the Thanks.cshtml File in the Views/Home Folder

@model PartyInvites.Models.GuestResponse

of

Layout = null;
}
<!DOCTYPE html>
<html>
<head>

<meta name="viewport" content="width=device-width" />
<title>Thanks</title>
</head>
<body>
<div>
<h1>Thank you, @Model.Name!</h1>
@if (Model.WillAttend == true) {
@:It's great that you're coming. The drinks are already in the fridge!
} else {

37



CHAPTER 3 © YOUR FIRST ASP.NET CORE APPLICATION

@:Sorry to hear that you can't make it, but thanks for letting us know.
}
</div>
Click <a asp-action="ListResponses">here</a> to see who is coming.
</body>
</html>

The HTML produced by the Thanks.cshtml view depends on the values assigned to the GuestResponse view model provided
by the RsvpForm action method. To access the value of a property in the domain object, [ use an @Model.<PropertyName> expression.
So, for example, to get the value of the Name property, I use the @odel.Name expression. Don’t worry if the Razor syntax doesn’t make
sense—I explain it in more detail in Chapter 21.

Now that I have created the Thanks view, I have a basic working example of handling a form. Start the application, click the
RSVP Now link, add some data to the form, and click the Submit RSVP button. You will see the response shown in Figure 3-5
(although it will differ if your name is not Joe or you said you could not attend).

r |5 Pamtyl

€ 2 C O localho

|- Thanks

“

C @ localhostS000/Home/RsvpForm

| RsvpForm

We're going to have] < C’ (@ibaterinn

sellif better.| vy yr nape: [Joe
RSVF Now Your email: joe@example.com

Your phone: §55-1234
i ? Yes LWBethere

Thank you, Joe!

It's great that you're coming. The drinks are already in the fridge!
Click here to see who is coming.

Submit RSVP

Figure 3-5. The Thanks view

Displaying the Responses

At the end of the Thanks.cshtml view, I added an a element to create a link to display the list of people who are coming to the party.
Tused the asp-action tag helper attribute to create a URL that targets an action method called ListResponses, like this:

<div>Click <a asp-action="ListResponses">here</a> to see who is coming.</div>

If you hover the mouse over the link that is displayed by the browser, you will see that it targets the /Home/ListResponses URL.
This doesn’t correspond to any of the action methods in the Home controller, and if you click the link, you will see a 404 Not Found
error response.

To add an endpoint that will handle the URL, I need to add another action method to the Home controller, as shown in
Listing 3-13.

Listing 3-13. Adding an Action Method in the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;
using PartyInvites.Models;
using System.Linq;

namespace PartyInvites.Controllers {
public class HomeController : Controller {

public IActionResult Index() {
return View();
}
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[HttpGet]

public ViewResult RsvpForm() {
return View();

}

[HttpPost]

public ViewResult RsvpForm(GuestResponse guestResponse) {
Repository.AddResponse(guestResponse);
return View("Thanks", guestResponse);

}

public ViewResult ListResponses() {
return View(Repository.Responses.Where(r => r.WillAttend == true));
}

The new action method is called ListResponses, and it calls the View method, using the Repository.Responses property as the
argument. This will cause Razor to render the default view, using the action method name as the name of the view file, and to use the
data from the repository as the view model. The view model data is filtered using LINQ so that only positive responses are provided

to the view.
Add a Razor View named ListResponses.cshtml to the Views/Home folder with the content shown in Listing 3-14.

Listing 3-14. Displaying Acceptances in the ListResponses.cshtml File in the Views/Home Folder

@model IEnumerable<PartyInvites.Models.GuestResponse>

of
}

<!DOCTYPE html>

Layout = null;

<html>
<head>
<meta name="viewport" content="width=device-width" />
<title>Responses</title>
</head>
<body>
<h2>Here is the list of people attending the party</h2>
<table>
<thead>
<tr><th>Name</th><th>Email</th><th>Phone</th></tr>
</thead>
<tbody>
@foreach (PartyInvites.Models.GuestResponse r in Model) {
<tr>
<td>@r.Name</td>
<td>@r.Email</td>
<td>@r.Phone</td>
</tr>
}
</tbody>
</table>
</body>
</html>
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Razor view files have the . cshtml file extension because they are a mix of C# code and HTML elements. You can see this in
Listing 3-14 where [ have used a @foreach expression to process each of the GuestResponse objects that the action method passes
to the view using the View method. Unlike a normal C# foreach loop, the body of a Razor @foreach expression contains HTML
elements that are added to the response that will be sent back to the browser. In this view, each GuestResponse object generates a tr
element that contains td elements populated with the value of an object property.

Start the application, submit some form data, and click the link to see the list of responses. You will see a summary of the data
you have entered since the application was started, as shown in Figure 3-6. The view does not present the data in an appealing way,
but it is enough for the moment, and I will address the styling of the application later in this chapter.

| Responses X

&« C (@© localhost:5000/Home/ListResponses Yr :

Here is the list of people attending the party

Name Email Phone
Joe joe@example.com 555-1234
Alice alice@example.com 555-6789

Figure 3-6. Showing a list of party attendees

Adding Validation

I can now add data validation to the application. Without validation, users could enter nonsense data or even submit an empty
form. In an ASP.NET Core application, validation rules are defined by applying attributes to model classes, which means the same
validation rules can be applied in any form that uses that class. ASP.NET Core relies on attributes from the System.ComponentModel.
DataAnnotations namespace, which I have applied to the GuestResponse class in Listing 3-15.

Listing 3-15. Applying Validation in the GuestResponse.cs File in the Models Folder

using System.ComponentModel.DataAnnotations;
namespace PartyInvites.Models {
public class GuestResponse {

[Required(ErroxMessage = "Please enter your name")]
public string Name { get; set; }

[Required(ErrorMessage = "Please enter your email address")]
[EmailAddress]
public string Email { get; set; }

[Required(ErrorMessage = "Please enter your phone number")]
public string Phone { get; set; }

[Required(ErrorMessage = "Please specify whether you'll attend")]
public bool? WillAttend { get; set; }
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ASP.NET Core detects the attributes and uses them to validate data during the model-binding process.

Tip As noted earlier, | used a nullable bool for the WillAttend property. I did this so that | could apply the Required validation
attribute. If | had used a regular bool, the value | received through model binding could be only true or false, and | would not be able to
tell whether the user had selected a value. A nullable bool has three possible values: true, false, and null. The browser sends a null
value if the user has not selected a value, and this causes the Required attribute to report a validation error. This is a nice example of
how ASP.NET Core elegantly blends C# features with HTML and HTTP.

I check to see whether there has been a validation problem using the ModelState.IsValid property in the action method that
receives the form data, as shown in Listing 3-16.

Listing 3-16. Checking for Validation Errors in the HomeController.cs File in the Controllers Folder

using Microsoft.AspNetCore.Mvc;
using PartyInvites.Models;
using System.Ling;

namespace PartyInvites.Controllers {
public class HomeController : Controller {

public IActionResult Index() {
return View();
}

[HttpGet]

public ViewResult RsvpForm() {
return View();

}

[HttpPost]
public ViewResult RsvpForm(GuestResponse guestResponse) {
if (ModelState.IsValid) {
Repository.AddResponse(guestResponse);
return View("Thanks", guestResponse);
} else {
return View();
}

}

public ViewResult ListResponses() {
return View(Repository.Responses.Where(r => r.WillAttend == true));
}

The Controller base class provides a property called ModelState that provides details of the outcome of the model binding
process. If the ModelState.IsValid property returns true, then I know that the model binder has been able to satisfy the validation
constraints I specified through the attributes on the GuestResponse class. When this happens, I render the Thanks view, just as I did
previously.

If the ModelState.IsValid property returns false, then I know that there are validation errors. The object returned by the
ModelState property provides details of each problem that has been encountered, but I don’t need to get into that level of detail
because I can rely on a useful feature that automates the process of asking the user to address any problems by calling the View
method without any parameters.

41



CHAPTER 3 © YOUR FIRST ASP.NET CORE APPLICATION

When it renders a view, Razor has access to the details of any validation errors associated with the request, and tag helpers can
access the details to display validation errors to the user. Listing 3-17 shows the addition of validation tag helper attributes to the
RsvpFormview.

Listing 3-17. Adding a Validation Summary to the RsvpForm.cshtml File in the Views/Home Folder

@model PartyInvites.Models.GuestResponse

of

Layout = null;
}
<!DOCTYPE html>
<html>
<head>

<meta name="viewport" content="width=device-width" />
<title>RsvpForm¢/title>
</head>
<body>
<form asp-action="RsvpForm" method="post">
<div asp-validation-summary="A11"></div>
<div>
<label asp-for="Name">Your name:</label>
<input asp-for="Name" />
</div>
<div>
<label asp-for="Email">Your email:</label>
<input asp-for="Email" />
</div>
<div>
<label asp-for="Phone">Your phone:</label>
<input asp-for="Phone" />
</div>
<div>
<label>Will you attend?</label>
<select asp-for="WillAttend">
<option value="">Choose an option</option>
<option value="true">Yes, I'll be there</option>
<option value="false">No, I can't come</option>
</select>
</div>
<button type="submit">Submit RSVP</button>
</form>
</body>
</html>

The asp-validation-summary attribute is applied to a div element, and it displays a list of validation errors when the view
isrendered. The value for the asp-validation-summary attribute is a value from an enumeration called ValidationSummary,
which specifies what types of validation errors the summary will contain. I specified AL1, which is a good starting point for most
applications, and I describe the other values and explain how they work in Chapter 29.

To see how the validation summary works, run the application, fill out the Name field, and submit the form without entering any
other data. You will see a summary of validation errors, as shown in Figure 3-7.
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| RsvpForm X

&« C @ localhost:5000/Home/RsvpForm T :

« Please enter your email address
» Please enter your phone number
« Please specify whether you'll attend

Your name: Joe

Your email:

Your phone:

Will you attend? | Choose an option ¥
Submit RSVP

Figure 3-7. Displaying validation errors

The RsvpForm action method will not render the Thanks view until all the validation constraints applied to the GuestResponse
class have been satisfied. Notice that the data entered in the Name field was preserved and displayed again when Razor rendered the
view with the validation summary. This is another benefit of model binding, and it simplifies working with form data.

Highlighting Invalid Fields

The tag helper attributes that associate model properties with elements have a handy feature that can be used in conjunction with
model binding. When a model class property has failed validation, the helper attributes will generate slightly different HTML. Here
is the input element that is generated for the Phone field when there is no validation error:

<input type="text" data-val="true" data-val-required="Please enter your phone number" id="Phone" name="Phone"

value="">

For comparison, here is the same HTML element after the user has submitted the form without entering data into the text field
(which is a validation error because I applied the Required attribute to the Phone property of the GuestResponse class):

<input type="text" class="input-validation-error" data-val="true"
data-val-required="Please enter your phone number" id="Phone"

name="Phone" value="">

I have highlighted the difference: the asp-for tag helper attribute added the input element to a class called input-validation-
error. I can take advantage of this feature by creating a stylesheet that contains CSS styles for this class and the others that different
HTML helper attributes use.

The convention in ASP.NET Core projects is that static content delivered to clients is placed into the wawroot folder and
organized by content type so that CSS stylesheets go into the wwwroot/css folder, JavaScript files go into the wawroot/js folder, and
S0 on.

Tip Visual Studio creates a site.css file in the wwwroot/css folder when a project is created using the Web Application template.
You can ignore this file, which | don’t use in this chapter.

If you are using Visual Studio, right-click the wwwroot/css folder and select Add » New Item from the popup menu. Locate the
Style Sheet item template, as shown in Figure 3-8; set the name of the file to styles.css; and click the Add button.
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Figure 3-8. Creating a CSS stylesheet

If you are using Visual Studio Code, right-click the wwwroot/css folder, select New File from the popup menu, and use
styles.css as the file name. Regardless of which editor you use, replace the contents of the file with the styles shown in Listing 3-18.

Listing 3-18. The Contents of the styles.css File in the wwwroot/css Folder

.field-validation-error {color: #f00;}

.field-validation-valid { display: none;}

.input-validation-error { border: 1px solid #f00; background-color: #fee; }
.validation-summary-errors { font-weight: bold; color: #f00;}
.validation-summary-valid { display: none;}

To apply this stylesheet, I added a 1ink element to the head section of the RsvpForm view, as shown in Listing 3-19.

Listing 3-19. Applying a Stylesheet in the RsvpForm.cshtml File in the Views/Home Folder

<head>
<meta name="viewport" content="width=device-width" />
<title>RsvpForm</title>
<link rel="stylesheet" href="/css/styles.css" /»
</head>

The link element uses the href attribute to specify the location of the stylesheet. Notice that the wwwroot folder is omitted
from the URL. The default configuration for ASP.NET includes support for serving static content, such as images, CSS stylesheets,
and JavaScript files, and it maps requests to the wwwroot folder automatically. With the application of the stylesheet, a more obvious
validation error will be displayed when data is submitted that causes a validation error, as shown in Figure 3-9.
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| RsvpForm b 4

&« C @ localhost:5000/Home/RsvpForm r :

« Please enter your email address
« Please enter your phone number
+ Please specify whether you'll attend

Your name: Joe

Your email: | |

Your phone: | |

Will you attend? | Choose an option ¥ |
Submit RSVP

Figure 3-9. Automatically highlighted validation errors

Styling the Content

All the functional goals for the application are complete, but the overall appearance of the application is poor. When you create

a project using the mvc template, as I did for the example in this chapter, some common client-side development packages are
installed. While I am not a fan of using template projects, I do like the client-side libraries that Microsoft has chosen. One of them is
called Bootstrap, which is a good CSS framework originally developed by Twitter that has become a major open source project and a
mainstay of web application development.

Styling the Welcome View

The basic Bootstrap features work by applying classes to elements that correspond to CSS selectors defined in the files added to the
wwwroot/1ib/bootstrap folder. You can get full details of the classes that Bootstrap defines from http://getbootstrap.com, but you
can see how I have applied some basic styling to the Index.cshtml view file in Listing 3-20.

Listing 3-20. Adding Bootstrap to the Index.cshtml File in the Views/Home Folder

of

Layout = null;
}
<!DOCTYPE html>
<html>
<head>

<meta name="viewport" content="width=device-width" />
<link rel="stylesheet" href="/lib/bootstrap/dist/css/bootstrap.css" />
<title>Index</title>
</head>
<body>
<div class="text-center"»
<h3> We're going to have an exciting party!</h3>
<h4>And YOU are invited!</h4>
<a class="btn btn-primary" asp-action="RsvpForm">RSVP Now</a»
</div>
</body>
</html>
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I have added a 1ink element whose href attribute loads the bootstrap.css file from the wawroot/1ib/bootstrap/dist/css
folder. The convention is that third-party CSS and JavaScript packages are installed into the wawroot/1ib folder, and I describe the
tool that is used to manage these packages in Chapter 12.

Having imported the Bootstrap stylesheets, I need to style my elements. This is a simple example, so I need to use only a small
number of Bootstrap CSS classes: text-center, btn, and btn-primary.

The text-center class centers the content of an element and its children. The btn class styles a button, input, or a element as
a pretty button, and the btn-primary class specifies which of a range of colors I want the button to be. You can see the effect by
running the application, as shown in Figure 3-10.

I Wndex x
& & @® localhost:5000 ¢ :
We're going to have an exciting party!

And YOU are invited!

RSVP Now

Figure 3-10. Styling a view

It will be obvious to you that I am not a web designer. In fact, as a child, I was excused from art lessons on the basis that I had
absolutely no talent whatsoever. This had the happy result of making more time for math lessons but meant that my artistic skills
have not developed beyond those of the average 10-year-old. For a real project, I would seek a professional to help design and style
the content, but for this example, I am going it alone, and that means applying Bootstrap with as much restraint and consistency as I
can muster.

Styling the Form View

Bootstrap defines classes that can be used to style forms. I am not going to go into detail, but you can see how I have applied these
classes in Listing 3-21.

Listing 3-21. Adding Bootstrap to the RsvpForm.cshtml File in the Views/Home Folder

@model PartyInvites.Models.GuestResponse

of

Layout = null;
}
<!DOCTYPE html>
<html>
<head>

<meta name="viewport" content="width=device-width" />

<title>RsvpForm¢/title>

<link rel="stylesheet" href="/css/styles.css" />

<link rel="stylesheet" href="/lib/bootstrap/dist/css/bootstrap.css" />
</head>
<body>

<h5 class="bg-primary text-white text-center m-2 p-2">RSUP</h5>

<form asp-action="RsvpForm" method="post" class="m-2"»

<div asp-validation-summary="A11"></div>
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<div class="form-group"s
<label asp-for="Name">Your name:</label>
<input asp-for="Name" class="form-control" />
</div>
<div class="form-group"s
<label asp-for="Email">Your email:</label>
<input asp-for="Email" class="form-control" /»
</div>
<div class="form-group"s
<label asp-for="Phone">Your phone:</label>
<input asp-for="Phone" class="form-control" /»
</div>
<div class="form-group"»
<label>Will you attend?</label>
<select asp-for="WillAttend" class="form-control"»
<option value="">Choose an option</option>
<option value="true">Yes, I'll be there</option>
<option value="false">No, I can't come</option>
</select>
</div>
<button type="submit" class="btn btn-primary"sSubmit RSVP</button>

</form>

</body>
</html>

YOUR FIRST ASP.NET CORE APPLICATION

The Bootstrap classes in this example create a header, just to give structure to the layout. To style the form, I have used the
form-group class, which is used to style the element that contains the label and the associated input or select element, which is
assigned to the form-control class. You can see the effect of the styles in Figure 3-11.

I
&

Your

RSVP

Your email:

Your phone:

Will you attend?

Choose an option ¥

Submit RSVP

RsvpForm X

C @ localhost:5000/Home/RsvpForm w

name:

Figure 3-11. Styling the RsupForm view
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Styling the Thanks View

The next view file to s