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Introduction

Entity Framework is the object-relational mapper (ORM) of choice for a majority

of enterprise application development teams which are leveraging Microsoft .Net
technologies. Through the years, EF has gone through a number of changes, and the move
into the .Net Core world has seen EF become more performant and more user-friendly.

As this book begins, we'll take a look at the state of things as they are and the state of
things to come. We'll begin the real work by touching on the two different approaches to
working with a database using EFCore: database first and code first. After the first three
chapters, we settle in on the code-first approach with EFCore and approach practical,
real-world scenarios to help you and your team develop robust and rugged data solutions
while learning the fundamental concepts necessary to effectively work with EFCore.

The great news is that no matter what approach to the database or version of EF
you are using, with just a few minor exceptions, things will generally work in a similar
fashion, so all of the information in this book is relevant to anyone working with Entity
Framework.

Who this book is for

Practical Entity Framework is written for anyone that is new to Entity Framework or is
still learning and wants to become much better with Entity Framework.

If you are already an expert or a well-established developer with a few years of EF
under your belt, this book will likely not have a lot of new information for you, but there
may be a couple of concepts that you would still benefit from reviewing.

Overall, the book is designed as a practical approach - which means that there is a
lot of hands-on work to step through the moving pieces that are necessary to understand
and work with EFCore, as well as how to approach architecting SOLID solutions around
EFCore.

The practical nature of each activity will give you many examples and cover a lot of
the basic and advanced topics you will likely encounter in real-world applications.
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CHAPTER 1

Introduction to Entity
Framework

In this chapter, we are going to cover the history and origins of Entity Framework and
then continue into discussions of where Entity Framework is and where it is headed.
WEe'll conclude with what it takes to get Entity Framework into any .Net project.

One, two, three, four versions? Oh my!

Before we begin doing anything, it’s important to note that at the time that I'm writing
this book, there are currently three active versions of Entity Framework in play that
organizations likely have deployed across various solutions, and by the time you are
reading this text, you are likely to encounter at least two of them on a regular basis. The
good news is that, for the most part, they all work in a very similar fashion, with just a few
slight differences in some of the commands and available functionality.

As this is the second edition of this text, this book is an improvement and update on
the original Practical Entity Framework, which was released in July 2020. The original
version was written with EF6 and EFCore for .Net Core 3.1. If you need information that is
more specific to these original versions (and still very valid versions) of Entity Framework,
I'would encourage you to pick up a copy of the first edition. Again, almost everything in
this text would also apply to the original versions of Entity Framework - EF6, EFCore3,
and EFCore5 - but there are some improvements that will be highlighted in this text that
would not work in previous versions.

Before we dive into the meat of EFCore6, in the next few pages, we’ll examine where
we came from, how we got to this situation of having multiple, active versions, and where
we're going from here. Let’s start at the very beginning.

© Brian L. Gorman 2022
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CHAPTER 1  INTRODUCTION TO ENTITY FRAMEWORK

When it all began

Microsoft SQL databases have been around for quite some time. In fact, they existed
before .Net was created.

OLEDDb and spaghetti database access

Prior to the .Net Framework, often a database connection was handled through code
inanObject Linking and Embedding Database Object (OLEDDb). Developers
would often write SOL queries inline and then connect to the database and perform
actions using these tools. Furthermore, queries often lacked any kind of security and
organization. Similar or identical calls might be written from multiple pages. As if this
approach didn’t have enough problems to begin with, SQL queries might have even
existed within the html, which is easily viewable from a simple “right-click and view-
source” operation. In the most egregious situations, database credentials might have
even been easily viewable in this same source. Finally, and yes it gets even worse, often
the user credentials that were used in these pages had full access to everything in the
database, perhaps even multiple databases.

In addition to the problems of having a spaghetti code approach to database
operations, exposing queries and credentials to the world leads to extremely dangerous
security breaches. One of the most common security risks when working with data, even
to this day, is an attack known as a SQL Injection query.

Imagine that your update statement was fully exposed in the source on your
web page. All it would take to compromise the database is a savvy hacker to use
their knowledge to “inject” a few statements along with your query, and they could
accomplish anything from performing destructive actions like dropping tables or other
schema objects to mining operations like exporting your data for their own use. Even
if your query wasn'’t directly exposed, if you had given the user a form text field to work
with, then the attacker could easily place SQL code right in that form text and potentially
hijack or corrupt your database. Obviously, some better approaches to prevent issues
like these were critically needed.



CHAPTER 1  INTRODUCTION TO ENTITY FRAMEWORK

ADO.Net - A better tool for application database
interaction

For .Net developers, the next step in working with a database relied on a technology
known as ADO.Net. Believe it or not, ADO.Net is still in use, and it’s even possible to
use ADO.Net in your greenfield projects, even today (and there may even be some
developers who might even die on the hill of the efficiency of this approach).

ADO.Net was developed to help prevent a few of the problems we’ve previously
discussed. One of the most important aspects of the ADO.Net library was the ability to
easily parameterize queries. With parameterized queries, developers no longer had to
create inline SQL queries directly in the application code. Rather, the ADO.Net approach
allowed (and still allows) developers to create a base connection object, SQLConnection,
with credentials obscured and the connection string stored in one common, secure
location. The connection object is directly referenced by a command object, SQLCommand.
The command object had settings allowing developers to toggle the command to work
as aregular query or to execute a database object such as a stored procedure. Most
importantly, the query allows the parameters to be defined and constrained by type, as
well as allows for automatically replacing bad characters often used in SQL Injection
attacks.

Once the queries were executed from the command, the results could be used to
hydrate a result set, such as a DataReader or a DataSet. These results-oriented objects
were then used to transport the relevant data and provide access to the data to render it
back to the end user. This approach was the best tool we had as developers before Entity
Framework (or other ORMs such as NHibernate).

A brief note about ADO.Net

As mentioned previously, it is still possible to program database operations directly with
ADO.Net. At this point, however, ADO.Net is rarely used directly in current enterprise-
level applications. In modern development, we almost always want to wrap our database
operations with a unit of work and also potentially provide access through repositories
(e.g., the unit of work and repository patterns), which is generally provided by most
object-relational mappers (ORMs). Entity Framework takes ADO.Net to the next level by
abstracting the need to directly interact with ADO.Net. Additionally, as a fully capable
ORM, EF utilizes both the unit of work and repository patterns by default.



CHAPTER 1  INTRODUCTION TO ENTITY FRAMEWORK

Entity Framework makes its debut

In 2008, when EF was created, the only version of the .Net Framework in play was
just that - the .Net Framework (version 3.5 at the time of the first release of EF). The
framework had already been released in version 2.0 and then 3.0, and finally, some
additional tools came in the framework version 3.5 release, including the first version
of Entity Framework. The final release of the .Net Framework came with version 4.8 in
late September of 2019. At that point, the version of EF was EF6 (which means there was
an EF5 and an EF6, which is why we now have EFCore5 and EFCore6 even though the
“core” moniker is now officially dropped from .Net - there will be more on this later).
With each iteration of the .Net Framework, Microsoft revolutionized the way we
program in relation to the database with the introduction of Entity Framework and the
query syntax known as LINQ (Language Integrated Query).

Entity Framework and LINQ

In tandem, EF and LINQ made it possible to not only work against our database objects
using C# or VB.Net code but also gave us the ability to define database structures directly
in code. Using code to create database objects rather than traditional SQL scripts is
known as working in a code-first database approach.

Being able to define and work with objects in memory that modeled the database
object while also directly tracking changes against the database was quite a powerful
revolution. Directly tracking the changes in memory also leads to a new level of
understanding of concurrency issues for those of us who were used to working with
disconnected data. This transition from disconnected to connected data was a very good
thing, even if it was a slightly painful transition. Additionally, EF provides the ability to
easily work with the data in a disconnected fashion, which is also a valid and valuable
option. We will examine working with both disconnected and connected data in this
text.

While EF and LINQ were some of the more important database tools that were made
available to us with each iteration of the .Net Framework, there was more going on than
just these language and paradigm changes. Ultimately, the introduction of a new CEO
would start to take Microsoft down an entirely different path.



