’
’
’
L > 3te? 4

tutorialspoin

S I MPLYEAS YLEARMNMINILG

www.tutorialspoint.com

n https://www.facebook.com/tutorialspointindia 3 https://twitter.com/tutorialspoint



Entity Framework

About the Tutonal

Entity framework is an Object Relational Mapping (ORM) framework that offers an
automated mechanism to developers for storing and accessing the data in the database.
This tutorial covers the features of Entity Framework using Code First approach. It also
explains the new features introduced in Entity Framework 6.

Audience

This tutorial is designed for those who want to learn how to start the development of Entity
Framework in their application.

Prerequisites

You should have a basic knowledge of Visual Studio, C#, and MS SQL Server to make the
most of this tutorial.

Disclaimer & Copyright

© Copyright 2018 by Tutorials Point (I) Pvt. Ltd.

All the content and graphics published in this e-book are the property of Tutorials Point (I)
Pvt. Ltd. The user of this e-book is prohibited to reuse, retain, copy, distribute or republish
any contents or a part of contents of this e-book in any manner without written consent
of the publisher.

We strive to update the contents of our website and tutorials as timely and as precisely as
possible, however, the contents may contain inaccuracies or errors. Tutorials Point (I) Pvt.
Ltd. provides no guarantee regarding the accuracy, timeliness or completeness of our
website or its contents including this tutorial. If you discover any errors on our website or
in this tutorial, please notify us at contact@tutorialspoint.com.
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1. Entity Framework — Overview

What is Entity Framework?

Entity Framework was first released in 2008, Microsoft's primary means of interacting
between .NET applications and relational databases. Entity Framework is an Object
Relational Mapper (ORM) which is a type of tool that simplifies mapping between objects
in your software to the tables and columns of a relational database.

Entity Framework (EF) is an open source ORM framework for ADO.NET which is a
part of .NET Framework.

An ORM takes care of creating database connections and executing commands, as
well as taking query results and automatically materializing those results as your
application objects.

An ORM also helps to keep track of changes to those objects, and when instructed,
it will also persist those changes back to the database for you.

Why Entity Framework?

Entity Framework is an ORM and ORMs are aimed to increase the developer’s productivity
by reducing the redundant task of persisting the data used in the applications.

Entity Framework can generate the necessary database commands for reading or
writing data in the database and execute them for you.

If you're querying, you can express your queries against your domain objects using
LINQ to entities.

Entity Framework will execute the relevant query in the database and then
materialize results into instances of your domain objects for you to work within

your app.

There are other ORMs in the marketplace such as NHibernate and LLBLGen Pro. Most ORMs

typicall

L

y map domain types directly to the database schema.
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Typical ORM

o E

Entity Framework has a more granular mapping layer so you can customize mappings, for
example, by mapping the single entity to multiple database tables or even multiple entities

to a single table.

EF Runtime Metadata

Mappings
<« »

Database

Structural
Schema

e Entity Framework is Microsoft's recommended data access technology for new

applications.

e ADO.NET seems to refer directly to the technology for data sets and data tables.

e Entity Framework is where all of the forward moving investment is being made,
which has been the case for a number of years already.

e Microsoft recommends that you use Entity Framework over ADO.NET or LINQ to

SQL for all new development.

Conceptual Model

For developers who are used to database focused development, the biggest shift with
Entity Framework is that it lets you focus on your business domain. What it is that you
want your application to do without being limited by what the database is able to do?

@' tutorialspoint
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e With Entity Framework, the focal point is referred to as a conceptual model. It's a
model of the objects in your application, not a model of the database you use to
persist your application data.

e Your conceptual model may happen to align with your database schema or it may
be quite different.

e You can use a Visual Designer to define your conceptual model, which can then
generate the classes you will ultimately use in your application.

e You can just define your classes and use a feature of Entity Framework called Code
First. And then Entity Framework will comprehend the conceptual model.

User
Interface

Entity Framework

Conceptual Model

Business
Objects Updates to
\ DB
—

Either way, Entity Framework works out how to move from your conceptual model to your
database. So, you can query against your conceptual model objects and work directly with
them.

Features

Following are the basic features of Entity Framework. This list is created based on the most
notable features and also from frequently asked questions about Entity Framework.

e Entity Framework is a Microsoft tool.

e Entity Framework is being developed as an Open Source product.

e Entity Framework is no longer tied or dependent to the .NET release cycle.
¢ Works with any relational database with valid Entity Framework provider.
e SQL command generation from LINQ to Entities.

e Entity Framework will create parameterized queries.

e Tracks changes to in-memory objects.

@' tutorialspoint
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e Allows to insert, update and delete command generation.
e Works with a visual model or with your own classes.

e Entity Framework has stored Procedure Support.

@' tutorialspoint
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2. Entity Framework — Architecture

The architecture of Entity Framework, from the bottom up, consists of the following:

Data Providers

These are source specific providers, which abstract the ADO.NET interfaces to connect to
the database when programming against the conceptual schema.

It translates the common SQL languages such as LINQ via command tree to native SQL
expression and executes it against the specific DBMS system.

Entity Client

This layer exposes the entity layer to the upper layer. Entity client provides the ability for
developers to work against entities in the form of rows and columns using entity SQL
queries without the need to generate classes to represent conceptual schema. Entity Client
shows the entity framework layers, which are the core functionality. These layers are called
as Entity Data Model.

Application Layer

y
( Entity Framework \
Ouiect Seviee (| Owerawed

Entity Layer -1 Mapping Engine
Entity Client Mapping Layer F'| EDM
Storage Layer Metadata Service
-
Data Providers

k- SQL Client m_ Other Provider -

2

e The Storage Layer contains the entire database schema in XML format.
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e The Entity Layer which is also an XML file defines the entities and relationships.
e The Mapping layer is an XML file that maps the entities and relationships defined
at conceptual layer with actual relationships and tables defined at logical layer.

e The Metadata services which is also represented in Entity Client provides
centralized API to access metadata stored Entity, Mapping and Storage layers.

Object Service

Object Services layer is the Object Context, which represents the session of interaction
between the applications and the data source.

¢ The main use of the Object Context is to perform different operations like add,
delete instances of entities and to save the changed state back to the database
with the help of queries.

e It is the ORM layer of Entity Framework, which represents the data result to the
object instances of entities.

e This services allow developer to use some of the rich ORM features like primary key
mapping, change tracking, etc. by writing queries using LINQ and Entity SQL.

EIMPLYEAEYLEARNINEG
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3. Entity Framework — Environment Setup

What's New in Entity Framework 6?

Framework has a complex API that lets you have granular control over everything from its
modeling to its runtime behavior. Part of Entity Framework 5 lives inside of .NET. And
another part of it lives inside of an additional assembly that's distributed using NuGet.

e The core functionality of Entity Framework is built into the .NET Framework.

e The Code First support, that's what lets Entity Framework use classes in lieu of a
visual model, and a lighter way API for interacting with EF are in the NuGet
package.

e The core is what provides the querying, change tracking and all of the
transformation from your queries to SQL queries as well as from data return into
the objects.

e You can use the EF 5 NuGet package with both .NET 4 and with .NET 4.5.

e One big point of confusion - .NET 4.5 added support for enums and spatial data to
the core Entity Framework APIs, which means if you're using EF 5 with .NET 4, you
won't get these new features. You'll only get them when combining EF5 with .NET
4.5,

-

EF 5 (EntityFramework.dll via NuGet)

Code First BbContext Simpler
Model-less EF Access

-
o

EF Core APIs (In .NET 4 & .NET 4.5) <
n
s ~N ™~ 23
Object Services -NET 4.5 adds: g- w
API Enum support, -
(ObjectContext) & Geo Data, -
o

Q
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Entity Framework

Let us now take a look at Entity Framework 6. The core APIs which were inside of .NET in
Entity Framework 6 are now a part of NuGet package.

/ EF 6 (EntityFramework. dll via NuGet)

"y r/" \1

Code First DbContext Simpler

Model-less EF Access
4
EF Core APIs

m

~ . B

- o

Obj _|er::'r Services Enum support, @

Geo Data <)

(ob Jec'l'Cun'l'exr) & . 2

EntityClient APT || COUTO query cache 3

\ >

e All of the Entity Framework lives insides this assembly that's distributed by NuGet.

It means:

e You won't be dependent on .NET to provide specific features like the Entity
Framework enum support and special data support.

e You'll see that one of the features of EF6 is that it supports enums and spatial data
for .NET 4
To start working on Entity Framework you need to install the following development tools:
e Visual Studio 2013 or above

e SQL Server 2012 or above
e Entity Framework updates from NuGet Package

Microsoft provides a free version of visual studio which also contains SQL Server and it
can be downloaded from https://www.visualstudio.com/en-us/downloads/download-
visual-studio-vs.aspx.
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Installation

Step 1: Once downloading is complete, run the installer. The following dialog will be
displayed.

6 Visual Studio

Community 2015

Choose your installation location
gram Files (x86)\Microsoft Visual Studio 14.0

Setup requires up to 6 GB across all drves.

Choose the type of installation

®  Typical
Includes C#/VE Web and Desktop features
Custom

Allows you to customize features for your installation

You can add or remove additional features at any time after setup via
Programs and Features in the Control Panel.
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Step 2: Click on the Install button and it will start the installation process.

o Visual Studio

Community 2015

Microsoft .MET Framework 4.6

Step 3: Once the installation process is completed successfully, you will see the following
dialog. Close this dialog and restart your computer if required.

o Visual Studio

Community 2015

Setup Completed!
A cifi alyt:

Restart Now
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Step 4: Open Visual Studio from start Menu which will open the following dialog. It will be
a while for the first time for preparation.

g Visual Studio

We're preparing for first use

This may take a few minutes.

Step 5: Once all is done you will see the main window of Visual studio.

w Microsoft Visual Studio ¢ & | Quick Launch (Ctrl+Q) P o a X
File Edit View Debug Team Tools Test Apalyze Window Help Sign in H
i |?ﬂ"’ ¥| - - B Attach... - | 57 _
Solution Explorer ~ ~ I X
| #
Output
Show output from: Debug
Soluti... [EET IS EEN

11
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Let’s create a new project from File -> New -> Project

New Project T X
b Recent MET Framewerk 452 - Sortby: Default - Search Installed Templates (Ctrl+E) P~
4 |nstalled (54 e e .
K] Blank App (Universal Windows) Visual C# Type: Visual C#
a
4 Templates A project for creating a command-line
- . (54 e
4 Visual C# K] Blank App (Universal Windows 8.1) Visual C& application
4 Windows
c#
b Universal I Windows Forms Application Visual C#
b Windows 8
(53
Classic Desktop ™1 weF Application Visual C#
Web <m
- . 53
b Office/SharePoint E Console Application Visual C#
Android
c#
Cloud F;I Hub App (Universal Windows 8.1) Visual C#
Extensibility
o
v 105 _r Pivat App (Windows Phone) Visual C#
LightSwitch atc
. o
Mobﬂe.AppS = Shared Project Visual C#
Reporting
Silverlight ¥
T;::rlg E[‘i! Class Library Visual C#
WP ﬂic“ Class Library (Portable) Visual C#
Warkflow # ! ass Library (Portable isual C3
I Visual Basic e
. m | WebView App (Windows Phone) Visual C2 -
b Wienal Ce s -
F Online Click here to go online and find templates.
Mame: |CnnsnIeAppIi(atmn |
Location: chusersimuhammad.wagas\documentsiwisual studio 2015\ Projects -
Solution name: ConsoleApplication Create directory for solution

[] Add to source control

Step 1: Select Console Application and click OK button.

Step 2: In solution Explorer, right-click on your project.

w ConsoleApplication - Microsoft Visual Studio Y4 & QuickLlaunch (Ctrl+0) P B x
File Edit View Project Build Debug Team Tools Test Analyze Window Help Signin B
‘@-o @ -2 |- <[ Debug - AnycPU - b st - | B G | | m s

Program.cs # X Ml Solution Explorer > b x

[#] ConscleApplication ~| *% ConsoleApplication.Program - | @, Main(string[] args) - m| -5 ¢ am ‘ Fo=
Elusing System; + - 2
using .Collections.Generic; [ Search Solution Explorer (Cirl+;)

using .Ling;
using System.Text; L]

R Solution 'ConsoleApplication’ (1 project)

using System.Threading.Tasks; & Build
. . Rebuild
~Inamespace ConsoleApplication
Clean
or View 4
= class Program
I Analyze 3
cre : @ Publish...
= static void Main(string[] args) )
{ = Publish as Azure Weblob...
} Scope to This
1 ¥ MNew Solution Explorer View
Add 3
anage NuGet Packages...
() WewmrelEatein Class Viiew
e
et as StartUp Project
£} SetasStatUpP
Debug L
E List zriies -
i Source Control 3
Entire Solution - | €3 0Errors 1 0Warnings | @ 0Messages | Build + IntelliSense -
Cut Ctrl+X
Code  Description Project File Paste Ctrl+V

soleApplication.csproj
Remove Del

X sers\muhammad waqas\D
Rename

Unload Project
¢ Open Folder in File Explorer

Properties Alt+Enter

Package Manager Console Azure App Service Activity [[3GIgREE Output Find Results 1 Find Symbol Results

This item does not support previewing
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Step 3: Select Manage NuGet Packages as shown in the above image, which will open the

following window in Visual Studio.

M ConsoleApplication - Microsoft Visual Studio
Eile Edit View Project Build Debug
©-0 |\ -2 B -0 | Debug - AnycPU

MNuGet: ConsoleApplication + > [JF

Team Jools  Test

]

NuGet Package Manager: ConsoleApplication

01dx3 s2m

Q] J2uc

Package source: | nuget.org = Filter: | All

entity X~ £

EntityFramework
Entity Framewaork is Microsoft's
recommended data access technolegy for...

. MySql.Data.Entity
Mysi Entity Framework 6.0 supported

Microsoft.AspNet.Identity.EntityFrame...
ASP.NET Identity providers that use Entity
Framework.

EntityFramework.SqlServerCompact
Allows SQL Server Compact 4.0 to be used
with Entity Framework,

Izc Oracle.ManagedDataAccess.EntityFram...
S#=.  The ODP.MET, Managed Driver Entity
Framework package for EF 6 applications.

* Mehdime.Entity
a A simple and flexible way to manage your
Entity Framewaork DbContext instances.

Each package is licensed to you by its owner. Microsoft is not
respensible for, nor does it grant any licenses to, third-party
packages.

[] Do not show this again

Ready
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Analyze

Package Manager Console  Azure App Service Activity Error List Output  Find Results 1

Y4

Window  Help
- B Start - | g

- [] Include prerelease

2l EntityFramework

Action: Version:

Install - 612 <

Install

Options
Show preview window

Dependency behavior:  Lowest =

File conflict action: Prompt =

Learn about Options

Description

Entity Framework is Microsoft's recommended data access
techneology for new applications.

Authoris): Microsoft

License: http://go.microsoft.com/fwlink/?
LinklD=320339

Downloads: 13,529,200

Project URL:  http://go.microseft.com/fwlink/?

LinklD=320540

Report Abuse: https://www.nuget.org/packages/
EntityFramework/6.1.2/ReportAbuse

Tags: Data, Microsoft, EF, Database, ADO.NET, O/
RM

Find Symbol Results

3

Quick Launch (Ctrl+0Q) Pl - [m] x

Sign in E

@ o-s¢cI@m £ =
Search Solution Explorer (Ctrl+;) P~

fa] Selution 'ConsoleApplication’ (1 project)
“ ConsoleApplication
b A Properties
=B References
¥ App.config
4 [} Modell.edmx
[ Modell.Designer.cs
[ Modell.edmx.diagram
P Program.cs

orer Class View

Solution Explorer

Properties

Nk
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Step 4: Search for Entity Framework and install the latest version by pressing the install
button.

Preview >

Review Changes

Visual Studio 1s about to make changes to this solution. Click OK to proceed with the
changes listed below.

ConsoleApplication

Installing:
EntityFramework 6.1.2

[ ] Do not show this again oK Cancel

14
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Step 5: Click Ok. Once installation is done, you will see the following message in your

output Window.

ﬂ ConseleApplication - Microsoft Visual Studio

File Edit View Project Build Debug Team Jools Test Apalyze Window Help
G- | @-2 B0 - | Debug - AnycPU - b Start - | B

MuGet: ConsoleApplication + X Program.cs

NuGet Package Manager: ConsoleApplication

Package source: | nuget.org - Filter: All - [] Include prerelease
entity X - £
- .
EntityFramework *) = EntityFramework
Entity Framework is Microsoft's
recommended data access technology for... Action: Version:
Upgrade ~  Latest stable 6.1.3
' MySql.Data.Entity
My Entity Framework 6.0 supported

Installed version: 6.1.2
Upgrade

Options

Microsoft.AspNet.Identity.EntityFrame...
ASP.NET |dentity providers that use Entity
Framework.

Show preview window

EntityFramework.SqlServerCompact Dependency behavior: Lowest

Y4

& | Quick Launch (Ctrl+Q) P -

(] x

Sign in E

Solution Explorer
@|lo-seam &=
Search Solution Explorer (Ctrl+;)

fa] Solution 'ConsoleApplication’ (1 project)
4 [c7] ConsoleApplication
b Properties
=B References
1 App.config
4 [} Medell.edmx
[ Modell.Designer.cs
[ Modell.edmx.diagram
¢ packages.config
P Program.cs

Solution Explorer

NET Allows 50L Server Compact 4.0 to be used
OQutput
Show output from:  Package Manager & | ‘ ‘ = | 2a

Resolving actions to install package 'EntityFramework.6.1.2'
Resolved actions to install package 'EntityFramework.6.1.2'

Added package 'EntityFramework.5.1.2' to 'packages.config'

Successfully stalled
= rinished

ommands .

'EntityFramework & to ConsoledApplicat

Ce

sole  Azure App Service Act

Package Manager

ity Erorlist Output Find Results1 Fi

ymbol Results

Ready

You are now ready to start your application.
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Team Explorer Class View

Proanertics

Attempting to gather dependencies information for package 'EntityFramework.6.1.2' with respect to project 'ConsoleApplication', targeting '.NETFramei.a
Attempting to resolve dependencies for package 'EntityFramework.6.1.2' with DependencyBehavior 'Lowest'

Adding package 'EntityFramework.6.1.2' to folder 'c:\Users\muhammad.waqas‘\Documents\Visual Studio 2815\Projects\ConsoleApplication\packages’
Added package 'EntityFramework.6.1.2' to folder 'c:\Users\muhammad.wagas\Documents\Visual Studio 2815\Projects\ConsoleApplication\packages'

Executing script file 'c:\Users\muhammad.wagas\Documents\Visual Studioc 2@815\Projects\ConsoleApplication\packages\EntityFramework.6.1.2\tools\init.ps:
Executing script file 'c:\Usersi\muhammad.wagas\Documentsi\Visual Studic 2815\Projects\ConsoleApplication‘packages\EntityFramework

.6.1.2\tools\install
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4. Entity Framework — Database Setup

In this tutorial, we will be using a simple University database. A University database can
be much more complex as a whole but for demo and learning purpose, we are using the
simplest form of this database. The following diagram contains three tables.

e Student
e Course

e Enrollment

#3 Enroliment FS
#+ Course s #3 Student -~
= Properties

= Properties 4% EnrolimentiD = Properties
¥ CourselD # CourselD & ID
5 Title T | % StudentiD .\ o # LastName
K Credits # Grade ’ 1| % FirstMidName
= Mavigation Properties = Navigation Properties & EnrclimentDate
+= Enrcllments v=l Course = Mavigation Properties
— "F:l Student \F:‘ Enroliments

Whenever a term database is used one thing comes directly to our mind and that is
different kind of tables which has some sort of relationship. There are three types of
relationships between tables and the relationship between different tables depends on how
the related columns are defined.

¢ One-to-Many Relationship
¢ Many-to-Many Relationship

e One-to-One Relationship

One-to-Many Relationship

One-to-many relationship is the most common type of relationship. In this type of
relationship, a row in table A can have many matching rows in table B, but a row in table
B can have only one matching row in table A. For example, in the above diagram, Student
and Enrollment table have one-to-many relationship, each student may have many
enrollments, but each enroliment belongs to only one student.
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Many-to-Many Relationship

In a many-to-many relationship, a row in table A can have many matching rows in table
B, and vice versa. You create such a relationship by defining a third table, called a junction
table, whose primary key consists of the foreign keys from both table A and table B. For
example, Student and Course table have many-to-many relationship that is defined by a
one-to-many relationship from each of these tables to the Enroliment table.

One-t0-One Relationship

In one-to-one relationship, a row in table A can have no more than one matching row in
table B, and vice versa. A one-to-one relationship is created if both of the related columns
are primary keys or have unique constraints.

This type of relationship is not common because most information related in this way
would be all-in-one table. You might use a one-to-one relationship to:

¢ Divide a table with many columns.
e Isolate part of a table for security reasons.

e Store data that is short-lived and could be easily deleted by simply deleting the
table.

e Store information that applies only to a subset of the main table.
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End of ebook preview
If you liked what you saw...

Buy it from our store @ https://store.tutorialspoint.com
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