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Introduction

This book is aimed at readers who have a beginner’s knowledge of the .NET Framework
who are looking to use Entity Framework (EF) Core 5 for a side project or business
application. No prior knowledge of Entity Framework Core 5 is required. The book
guides the user through the basics of Entity Framework Core 5 up to some more
advanced concepts and culminates in creating an ASP.NET Core Razor Pages web
application that has full create, read, update, and delete (CRUD) capability.

We will be using the NUnit Framework to test Entity Framework Core 5 behavior
before using it in a full web application. You will first go over how to query data and then
how to insert, update, and delete data. Later in the book, we will go over more advanced
techniques like how to aggregate data, use navigation properties to get related data, and
call custom raw SQL and stored procedures.

The later chapters also cover basic authentication, authorization, and reporting in an
ASP.NET Core Razor Pages web application. You will learn how to query and manipulate
a SQL Server database by testing each facet through NUnit integration tests.
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Getting Started



CHAPTER 1

Installation

In order to use Entity Framework Core 5, you will need some tools. These tools include
Visual Studio (VS) 2019 and some NuGet packages for your solution.

Install Visual Studio

The first step is getting a version of Visual Studio 2019. The Community Edition of Visual
Studio 2019 for Windows can be used for all code in this book. If you are running macOS,
you can also opt to install Visual Studio for Mac. I'll be using Windows for the remainder
of the book, but the steps are about the same for macOS.

You can download Visual Studio 2019 from https://visualstudio.microsoft.com/
downloads/ as seen in Figure 1-1.

© Eric Vogel 2021
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Figure 1-1. Download VS 2019

Next, install the latest Visual Studio 2019 and select the .NET Core option as seen in
Figure 1-2.
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Figure 1-2. Install .NET Core Support

Entity Framework Core 5 will run on both .NET Core 3.1 and .NET 5. For this book,
we will be using .NET Core 3.1.

Create a Project

Entity Framework Core 5 works on a variety of application types from console apps,
desktop apps, and web apps. For this book, we will be creating an ASP.NET Core MVC
(Model-View-Controller) app.

We will now create the project in Visual Studio and install all the required tools
to use Entity Framework Core 5. First, create a new project in Visual Studio as seen in

Figure 1-3.
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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 a repository

Get code from an online repository like GitHub

You can pin anything that you open frequently so that it's always at the top of the list, or Azure DevOps

f@ Open a project or solution

Open a local Visual Studic project or .sin file

Open a local folder

Navigate and edit code within any folder

+@ Create a new project

Choose a project template with code scaffolding
to get started

Continue without code -

Figure 1-3. Create a New Visual Studio 2019 Project

Then create a new ASP.NET Core web application as seen in Figure 1-4.
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Create a neW prOjeCt .'\-:-a:r"'. for templates (Alt+5) 2

Recent project templates All languages » Al platforms * Al project types -

Alist of your recently accessed templates will be
displayed here. ASP.NET Core Web Application

Project templates for creating ASP.NET Core web apps and web APls for Windows,
Linux and macOS using .NET Core or NET Framewcrk. Create web apps with Razor
Pages, MVC, or Single Page Apps (SPA) using Angular, React. or React + Radux.

Cloud Ce Linax macQs Service Welks Windows
@ ASP.NET Core Web Application
2 Project templates for creating ASP.NET Core web apps and web APIs for Windows,

Linux and macOS using NET Cere or NET Framewerk. Create web apps with Razor
Pages, MV, or Single Page Apps [SPA) using Angular, React, or React + Redux,

F# Linn mac0s Web Windows.
ﬁ. Console App [NET Core)

A project for creating a command-line application that can run on .NET Core on
Windows, Linux and MacO5.

Console ce Linux mac0s Windows

ﬁ' Console App [.NET Core)

A project for creating a command:line application that can run on NET Core on
Windows, Linux and MacOS,

|m|um

Figure 1-4. New ASP.NET Core Web App

Next, name your ASP.NET Core web application. I named my app EFCore5WebApp
as seen in Figure 1-5.
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Configure your new project

ASP.NET Core Web Applicaﬁon Clowd € Liix  macOS  Serdce  Web

Project name

Location

C\Users\Eric\source\repos

Solution name @

|7] Place solution and project in the same directory

Figure 1-5. Naming the Web App

=1

After that, select ASP.NET Core 3.1 as the target framework and select the Model-

View-Controller template as seen in Figure 1-6.
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Create a new ASP.NET Core web application

NET Core = ASP.NET Core 3.1
1 Empty " Authentication
N
An empty project template for creating an ASP.NET Core application. This template dees not have any content in Mo Authentication
L Change
= -
A project terplate for creating an ASP.NET Cere application with an example Controller for a RESTul HTTP service.
This template can also be used for ASP.NET Core MVC Views and Controllers.
Advanced
@ Web Application [#] Configure for HTTPS

A project template for creating an ASP.MET Core application with example ASP.NET Razor Pages content. [] Enable Docker Support

— — — - — (Requires Docker Desktop)
?@Wﬂ"r.' ion (Model-Vi Controller)

A project template for creating an ASP.NET Cere application with example ASP.NET Core MVC Views and

Controllers. This template can alse be used for RESTrul HTTP services.

\ e Angular

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

[ Enable Razor runtime compilation

i Reactjs Author: Microsoft
Source: Templates 3.1.9

Get additional praject templates

Back Create

Figure 1-6. Creating an ASP.NET Core 5.0 MVC App

Then click the “Create” button to create the project and solution. After this, you will
see the generated project opened in Visual Studio.

Install Entity Framework

Entity Framework Core 5 has providers for Microsoft SQL Server, SQLite, Cosmos, and
in-memory databases. For this book, we will be using the SQL Server provider.

Entity Framework is installed through the NuGet Package Manager. We will be
installing the Entity Framework Core 5 SQL Server NuGet package, which will allow us to
interact with a Microsoft SQL Server instance.

Now it is time to install the Entity Framework Core 5 SQL Server NuGet package into
the web app. Open the NuGet installer and search for “Entity Framework” and click the
“Include prerelease” checkbox as shown in Figure 1-7.
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Browse  Installed  Updates NuGet Package Manager: EFCoreSWebApp
Frasy Framemork G (] nthate prevelesie Fackege source: nugetorg © @
. Microsoft EntityFrameworkCore.SqlServer & & nugetog
- MicrosoftEntityFrameworkCore & by Meoocofl, 13TM dowelosds VA DD 12025103
Entity I e s apper fos NEL i e g, updstes, and schema
Frenet cragration. EF Ceore warks with SOL Serve, Anuee SOL Dutabane, SOLte. Atur Cosenes D, NySOL PortgreSOL and other databases thicugh.. Vivilome | Labest peerainate §000e 1 2045113 - fentst
Microsoft VAR 12085113
& by Meorosoft. 138M downloads oe. ®
“Shared Eremy Frameas o Optioms
f——
= Diewcription
. e R o ERRIcALIDER] Mhcrouoft SOL Serves databuie prevides for Enny Framemork Cese.
CShaup &natyzers for Entity Framework Core.
oot [ra—— 85 LIMLIE
- Microsoft Entity by Micronsh, 108M cownisads Bl 2085113 Aol Moot
Provides abitractons h s o Licernse: Agache 20
m— Duate published: Mondy, September 14, 2020 (342020
Pooject URL: e
¥ O by Micrgsodt, vhAL
- tried mapper fon NET wi ol f 4 ity 120451,1
ey bruie
Desh : Ensity, Framewwork, Core, entity-framework-core, IF, Dsta, O/,
Microsoft. © by Microsctt B1.1M deamicads VA0 12085113 oy ; oot e
il . -
HiTitandard Versonzv21
renoft. FramewckCore Relational (> = 5.0.0-ec.120451.13)
n Microsoft.| ore.Tools & by Marmclt 64, VAL 12045013 ::,qﬂrpr“}umm[-::;“ st
¥ e Vi !
‘ & by Micrnot, 81 VB 208513
Micrckt 0L
‘ Microsaft 5 ey Mcrnck: VD1 2008113
Faeans L :
- Microsoft EntityFramewarkCore. Sqlite © by Mioich, JLTM domnioads VADE e 12005113
S0Uite database proides for Entty Framewort Core
¥ou by 25 e, . ot s # Gran any oo 18, thisd-pacty pickiges.

Figure 1-7. Install the EF Core 5 SQL Server NuGet Package

Click the Install button, and you should be prompted to confirm your installation as
seen in Figure 1-8. Make sure the version is 5.* and that the package name is Microsoft.
EntityFrameworkCore.SqlServer, which will install Entity Framework Core 5 with SQL
Server support.

10
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Preview Changes X

Visual Studio is about to make changes to this solution. Click OK " Copy
to proceed with the changes listed below. -

EFCore5WebApp

Installing:
Microsoft.CSharp.4.5.0
Microsoft.Data.SqlClient.2.0.1
Microsoft.Data.SqlClient.SNI.runtime.2.0.1
Microsoft.EntityFrameworkCore.5.0.0-rc.1.20451.13
Microsoft.EntityFrameworkCore.Abstractions.5.0.0-rc.1.20451.13
Microsoft.EntityFrameworkCore.Analyzers.5.0.0-rc.1.20451.13
Microsoft.EntityFrameworkCore.Relational.5.0.0-rc.1.20451.13
Microsoft.EntityFrameworkCore.SqlServer.5.0.0-rc.1.20451.13
Microsoft.Extensions.Caching.Abstractions.5.0.0-rc.1.20451.14
Microsoft.Extensions.Caching.Memory.5.0.0-rc.1.20451.14
Microsoft.Extensions.Configuration.Abstractions.5.0.0-rc.1.20451.14
Microsoft.Extensions.Dependencylnjection.5.0.0-rc.1.20451.14
Microsoft.Extensions.Dependencylnjection.Abstractions.5.0.0-rc.1.20451.14
Microsoft.Extensions.Logging.5.0.0-rc.1.20451.14
Microsoft.Extensions.Logging.Abstractions.5.0.0-rc.1.20451.14
Microsoft.Extensions.Options.5.0.0-rc.1.20451.14
Microsoft.Extensions.Primitives.5.0.0-rc.1.20451,14
Microsoft.ldentity.Client.4.14.0
Microsoft.|dentityModel.JsonWebTokens.5.6.0 v

-~

D Do not show this again oK Cancel

Figure 1-8. Confirm EF Core SQL Server NuGet Installation

Lastly, you'll be prompted to accept the license to install the EF Core 5 NuGet
package as seen in Figure 1-9.

11
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License Acceptance X

License Acceptance

The following package(s) require that you accept their license terms before

installing.

Microsoft.EntityFrameworkCore.Analyzers Author(s): Microsoft an
Apache-2.0

Microsoft.EntityFrameworkCore Author(s): Microsoft

Apache-2.0

Microsoft.EntityFrameworkCore.Relational Author(s): Microsoft
Apache-2.0

Microsoft.Extensions.Caching.Abstractions Author(s): Microsoft
Apache-2.0

Microsoft.Extensions.Caching.Memory Author(s): Microsoft
Apache-2.0

Microsoft.Extensions.Configuration Author(s): Microsoft

Apache-2.0 —

By clicking "I Accept," you agree to the license terms for the package(s) listed
above. If you do not agree to the license terms, click "I Decline.”

| Accept | Decline

Figure 1-9. Confirm EF Core 5 NuGet License

Click the I Accept button, and the package will be installed.

Install the Core Tools Package

Finally, you'll need to install the Entity Framework 5 Core Tools package, which will
allow you to create and update your database from the NuGet Package Manager
Console. Open up the NuGet Package Manager and search for “Entity Framework Tools”
and install the package as seen in Figure 1-10. Make sure to install the package named
“Microsoft.EntityFrameworkCore.Tools” and that the version is 5.*.

12
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Figure 1-10. Install the EF Core 5 Tools NuGet Package

You have now successfully installed the needed tools to use Entity Framework

Core 5. In the next chapter, we will cover how to move the Entity Framework 5 NuGet

installation to a data access layer (DAL) project and how to structure your application

using an N-tier architecture. You are well on your way to learning how to effectively use

Entity Framework Core 5.

SQL Server Database

For this book, we will be using SQL Server Express LocalDb that is installed
automatically by Visual Studio 2019 Preview as part of the .NET Core workload. Feel free

to use your own full SQL Server instance. I will cover how to set the database connection

string and create the database from code in Chapter 5.
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Summary

In this chapter, you've installed the tools needed to use Entity Framework Core 5 with a
Microsoft SQL Server instance. You've installed the latest Visual Studio 2019 and Entity
Framework Core 5 into our solution.

With this groundwork lain, we can move on to structuring our application in the
next chapter to effectively use Entity Framework Core 5. A good architecture goes a long
way in allowing the application to be easily tested through unit and integration tests and
eases maintenance of the application over time.
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Project Structure

Creating the structure of your application is an important step. In this chapter, I will
detail how to use a multilayered architecture to separate concerns in the application.
This will make your application easier to maintain and extend.

Core Project

The Core project is where the commonly used code shared across the entire application
will reside. This is where the entity classes used by Entity Framework will live. This is also
where common interfaces and utility code will exist.

To get started, open the solution you created in Chapter 1. Then add a new .NET
Standard C# class library project named “EFCore5WebApp.Core” to the solution as seen
in Figure 2-1.
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[m} ®
Add a new project Somchfor gt AR Py
y Clear all
Recent project templates All languages - All platforms - Library -
€ ASP.NET Core Web Application » géc!' Class Library (NET Standard)
v A project for creating a class library that targets .MET Standard.
(o] Android 105 Linux mac0s Windows Libirary
Es' Class Library (.MET Standard)
- ! A project for creating a class library that targets .MNET Standard.
Visual Basic Android ios Limue macOs Windows Library
gi@ Razor Class Library
&) ! A project template for creating a Razor class library.
[ Linun mat05 Windows Library Web
Hi:' WPF Custom Control Library (.MET Core)
Ll ! Winds P ion Foundation custom contral library
[ NAML Windows Desktop Library
@E" WPF User Contrel Library (.NET Core)
M indows P ion Foundation user control library
C®  MAML  Windows  Desktop  Library
nici' Class Library (.MET Framework)
*
Mext ]

Figure 2-1. New Class Library

On the next screen, name your project “EFCore5WebApp.Core” as seen in Figure 2-2.
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u] *
Configure your new project
Class Library (NET Standard) < android 05 Linux  macOS  Windows  Library
Project name
Location
Ci\Users\vegel\OneDrive\Book_Revised\Code\Chapter2\EFCore3\WebApp
Back Create

Figure 2-2. Naming the Core Project

Next, create a new NUnit Test Project (.NET Core) template project named
“EFCore5WebApp.CoreTests” This project will be where we’ll create any needed unit
tests for shared application code. You can easily find the correct template by searching

for “NUnit” in the template dialog as seen in Figure 2-3.
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