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Creating an Entity Fran

Download Completed Project

Introduction

The Contoso University sample web application demonstrates how to create ASP.NET MVC 5
applications using the Entity Framework 6 and Visual Studio 2013. This tutorial uses the Code
First workflow. For information about how to choose between Code FirsthBse First, and

Model First, sed&ntity Framework Development Workflows

The sample application is a web site for a fictional Contoso University. It includes functionality
such as student admission, course creation, and instructor assignments. This tutorial series
explains how to build the Contoso University sample application. Yod@anload tle

completed applicatian

Software versions used in the tutorial

Visual Studio 2013

NET 4.5

Entity Framework 6 (EntityFramework 6.1.0 NuGet package)

Windows Azure SDK 2.%or later, for the optional Azure deployment seps

=A =4 =4 =

The tutorial should also work wittiisual Studio 2013 Exss for Welor Visual Studio 2012.
TheVS 2012 version of the Windows Azure Si¥<required for Windows Azure deployment
with Visual Studio 2012.

Tutorial versions

For previous versions of this tutorial, 4be EF 4.1 / MVC 3 éodk andGetting Started with
EF 5 using MVC 4

Questions and comments

Please leave feedback on how you liked this tutorial and what we could improve in the
comments at theottom of the pages in the version of this tutorial on the ASP.NETIfsjteu
have questions that are not directly related to the tutorial, you can post therASPUNET
Entity Framework forumtheEntity Framework and LINQ to Entities foryrar
StackOverflow.com

Il f you run into a pr ob hesaityfindadhe solutmmtdthe proldesndy v e ,
comparing your code to the completed project that you can download. For some common errors
and how to solve them, s€®mmon errors, and solutions or workarounds for them.



http://code.msdn.microsoft.com/ASPNET-MVC-Application-b01a9fe8
http://msdn.microsoft.com/en-us/library/ms178359.aspx#dbfmfcf
http://code.msdn.microsoft.com/ASPNET-MVC-Application-b01a9fe8
http://code.msdn.microsoft.com/ASPNET-MVC-Application-b01a9fe8
http://www.microsoft.com/visualstudio/eng/2013-downloads
http://go.microsoft.com/fwlink/p/?linkid=323510
http://www.microsoft.com/visualstudio/eng/2013-downloads#d-2013-express
http://go.microsoft.com/fwlink/p/?linkid=323511
http://social.technet.microsoft.com/wiki/contents/articles/11608.e-book-gallery-for-microsoft-technologies.aspx#GettingStartedwiththeEntityFramework4.1usingASP.NETMVC
http://www.asp.net/mvc/tutorials/getting-started-with-ef-5-using-mvc-4
http://www.asp.net/mvc/tutorials/getting-started-with-ef-5-using-mvc-4
http://forums.asp.net/1227.aspx
http://forums.asp.net/1227.aspx
http://social.msdn.microsoft.com/forums/en-US/adodotnetentityframework/threads/
http://stackoverflow.com/
http://www.asp.net/mvc/tutorials/getting-started-with-ef-using-mvc/advanced-entity-framework-scenarios-for-an-mvc-web-application#errors

The Contoso University Web Application

The application you'll be building in these tutorials is a simple university web site.

Users can wdw and update student, course, and instructor information. Here are a few of the

screens you'll create.

x
CSMED | - http://localhost:40436/5tu O » B & || | - Index - Contoso University % . fr X i

Index

Create New
LastName
Alexander
Alonso
Anand
Barzdukas

Li

FirstMidName

Carson

Meredith

Arturo

Gytis

Yan
Pegay
Laura

Mino

@ 2013 - Contoso University

EnrolimentDate

9/1/72005 12:00:00 AM

9172002 12:00:00 AM

9M1/2003 12:00:00 AM

9172002 12:00:00 AM

9172002 12:00:00 AM

9172001 12:00:00 AM

9172003 12:00:00 AM

9M/2005 12:00:00 AM

10

Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete

Edit | Details | Delete




=
http://localhost:40436/Stu O = B & l| | © Edit - Contoso University X . ft K It

LastName Alexander
FirstMidMame Carson

EnrolimentDate 9/1/2005 12:00:00 AM

Back to List

@ 2013 - Contoso University

The Ul style of this site has been kept close to what's generated by tkia terifiplates, so that
the tutorial can focus mainly on how to uke Entity Framework.

Prerequisites

SeeSoftware Versionsat the top of thehapter Entity Framework 6 is not a prerequisite
because you install the EF NuGet package is part of the tutorial.
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Create an MVC Web Application

Open Visual Studio and create amn€# Web project named "ContosoUniversity".

P Recent | NET Framework 4.5

4 |nstalled

4 Templates
I Visual Basic
4 Visual C2
Windows Store
Windows
4 Web
Wisual Studio 2012
b Office/SharePoint
Cloud

1 iahiCuibsbh

b Onfine nline and fin

Hame: ContosaUniversity

- | Sort by: | Default = i

[
ASP MNET Web .I5.F|F|i|:: ation Visual C2

=|| Search Installed Te 2 ~

Type: Visual C#

A project template for creating ASP.MET
applications, You can create ASP.MET Web
Forms, MVC, or'Web APl applications and
add many other features in ASP.MET.

mplat

Location: [

<] [ Browse.. |

Solution name: Contesollniversity

[w] Create directony for selution
[] Add to soyurce contral

In theNew ASP.NET Projectdialog box select the1VC template.

Click Change Authentication

12



Select a template:

& project ternplate for creating ASP.MET MVC applications. ASP.NET

WIWC allows you to build applications using the Model-View-Controller
architecture. ASPNET MVC includes rary features that enable fast,
test-driven development far cresting applications that use the latest
standards,

Single Page Leammors

Application

Add folders and core references for

[] Web Forme [ MWC [] Web AP
Suthentications  Individual User Accounts

[] Add unit tests

Test project name: Cantesallnersity. Tests

In the Change Authenticationdialog box, seledo Authentication, and then clickOK. For
this tutorial you won't & requiring users to log on or restricting access based on who's logged on.

For applications that den't require any user authentication.

@ Mo Authentication i Leam more

1 Individual User Accounts

() Organizational Accounts

) Windows Authentication

Back in the New ASP.NET Project dialog box, clioK to create the project.

Set Up the Site Style

13



A few simple changes will set up the site menu, layout, and home page.
OpenViewsShared Layout.cshtmland make the following changes:
T Change each occurrence of "My ASP.NET Application” and "Application name" to
"Contoso University".

T Add menu entries for Students, Courses, Instructors, and Departments.

The changes are highlighted.

<IDOCTYPE html>

<html>

<head>
<meta charset="utf -8" />
<meta name="viewport" content="width=device - width, initial - scale=1.0">
<title>@ViewBag.Title - Contoso University <[title>

@Styles.Render("~/Content/css")
@Scripts.Render("~/bundles/modernizr")

</head>
<body>
<div class="navbar navbar - inverse navbar - fixed - top">
<div class="navbar - inner">
<div class="container">
<button type="button" class="btn btn - navbar" data -
togg le="collapse" data - target=".nav - collapse™>
<span class="icon - bar"></span>
<span class="icon - bar"></span>
<span class="icon - bar"></span>
</button>
@Html.ActionLink(" Contoso University ", "Index", "Home", null,
new { @class = "brand" })
<div class="nav - collapse collapse">

<ul class="nav">
<li>@Html.ActionLink("Home", "Index", "Home")</li>
<li>@Html.ActionLink("About", "About", "Home")</li>
<li>@Html.ActionLink("Students", "Index",
"Student")</li>
<li>@Html.ActionLink("Courses", "Index",
"Course")</li>
<li>@Html.ActionLink("Instructors”, "Index",
“Instructor")</li>
<li>@Html.ActionLink("Departments”, "Index",
"Department")</Ii>
</ul>
</div>
</div>
</div>
</div>

<div class="container">
@RenderBody()
<hr />
<footer>
<p>&copy; @DateTime.Now.Year - Contoso University </p>

14



</footer>
</div>

@Scripts.Render("~/bundles/jquery")
@Scripts.Render("~/bundles/bootstrap” )
@RenderSection("scripts", required: false)
</body>
</html>

In ViewsHomalndex.cshtmlreplace the contents of the file with the following code to replace
the text about ASP.NET and MVC with text about this application:

@
ViewBag.Title = "Home Page";
}

<div class="jumbotron">
<h1>Contoso University</h1>

</div>
<div class="row">
<div class="col - md 4">
<h2>Welcome to Contoso University</h2>
<p>Contoso University is a sample application that
demonstrates how to use Entity Framework 6 in an
ASP.NET MVC 5 web application.</p>
</div>
<div class="col - md 4">
<h2>Build it from scratch</h2>
<p>You can build the application by following the steps in the
tutorial seri es on the ASP.NET site.</p>
<p><a class="btn btn - default”
href="http://www.asp.net/mvc/tutorials/getting - started - with - ef - using -
mvc/">See the tutorial &raquo;</a></p>
</div>
<div class="col - md 4">
<h2>Download it</h2>
<p>You can download the completed project from the Microsoft Code
Gallery.</p>
<p><a class="btn btn - default”
href="http://code.msdn.microsoft.com/ASPNET - MVC Application -
b01a9fe8">Download &raquo;</a></p>
</div>
</div>

Press CTRL+F5 to run the sitéou see the home page with the main menu.

15



=
S | ritp://localhost40426/Ho O ~ B & || Home Page - Contoso Univ... x | [Mai dte;

Contoso
University

Welcome to Contoso University

Contoso University is a sample application that demonstrates how to use Entity Framework 6
in an ASP.NET MYVC 5 web application.

Build it from scratch

You can build the application by following the steps in the tutorial series on the ASP.NET site.

See the tutorial »

Download it

You can download the completed project from the Microsoft Code Gallery.

Download »

@ 2013 - Contoso University




Install Entity Framework 6

From theTools menu clickLibrary Package Manager and then clickPackage Manager
Console

In thePackage Manager Consolaindow enter the following command:

Install - Package EntityFramew  ork

Package Manager Console * O X
Package source: | nuget.org '| o] | "
PM>» Install-Package EntityFramework -

Installing 'EntityFramework 6.8.8".

You are downloading EntityFramework from Microsoft, the license agreement
to which is available at http://go.microsoft.com/fwlink/?LinkId=316838.

Check the package for additional dependencies, which may come with their

own license agreement(s). Your use of the package and dependencies

constitutes your acceptance of their license agreements. If yvou do not
accept the license agreement(s), then delete the relevant components from
your device.

Successfully installed 'EntityFramework 6.8.8°'.

Adding 'EntityFramework 6.8.8' to ContosoUniversity.

Successfully added 'EntityFramework 6.8.8' to ContosolUniversity.

Type 'get-help EntityFramework' to see all available Entity Framework
commands .

PMz

Package Manager Console

The image shows 6.0.0 being installed, but NuGet will install the latest version of Entity
Framework(excluding prerelease versionsyvhich as of the most recent update to the tutorial is
6.1.0.

This step is one of a few steps that this tutorialfsasdo manually, but which could have been
done automatically by the ASP.NET MVC scaffolding feature. You're doing them manually so
that you can see the steps required to use the Entity Framework. You'll use scaffolding later to
create the MVC controllaand views. An alternative is to let scaffolding automatically install the
EF NuGet package, create the database context class, and create the connection string. When
you're ready to do it that way, all you have to do is skip those steps and scaffoldwy@ur M
controller after you create your entity classes.

Create the Data Model

Next you'll create entity classes for the Contoso University application. You'll start with the
following three entities:
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Gty Enroliment Gy Student

= Properties . Froperies : ropemes
yE EnrollmentiD vt ID
® CourseD | B Courseld 0 e & LactMame
~ Title. - . J StudentiD * 1 F FirstMidMame
& Credits & Grade & EnrolimentDate
= Mavigation Properties = Mavigation Properties = Mavigation Properties
v=l Enrollments += Course = Enroliments
A & Student I
I

There's a onéo-many relationship betweenudent andEnroliment  entities, and there's a ene
to-many relationship betweatourse andEnroliment  entities. In other words, a student can be
enrolled in any number of courses, and a course can have any number of students enrolled in it.
In the following sections yd@ll create a class for each one of these entities.

Note If you try to compile the project before you finish creating all of these entity classes, you'll
get compiler errors.

The Student Entity

Gy Student

= Properties
yEID
& LastMame
& FirstMidMName
& EnrclimentDiate

= Navigation Properties

\E‘ Enrollments
|

In theModelsfolder, create a class file nam8tudent.cand replace the template code with the
following code:

using System;
using System.Collections.Generic;

namespace ContosoUniversity.Models
{

public class Student

public int ID { get; set; }
public string LastName { get; set; }
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public string FirstMidName { get; set; }
public DateTime EnrollmentDate { get; set; }

public virtual ICollection<Enroliment> Enrollments { get; set; }

}

ThelD property will become the primary key column of the dataleisie that corresponds to
this class. By default, the Entity Framework interprets a property that's narmedlassnam®
as the primary key.

TheEnrollments  property is anavigation propertyNavigation properties hold other entities
that are relatedbtthis entity. In this case, tiEarollments  property of astudent entity will
hold all of theenroliment  entities that are related to thatdent entity. In other words, if a
givenstudent row in the database has two relaiaebliment  rows (rows that aatain that
student's primary key value in theiudentiD foreign key column), thagtudent entity's
Enrollments  havigation property will contain those twaroliment  entities.

Navigation properties are typically definedvasial  so that they can take ahtage of certain
Entity Framework functionality such &y loading (Lazy loading will be explained later, in the
Reading Related Datatorial later in this series.)

If a navigation property can hold multiplatgies (as in manyo-many or ongo-many
relationships), its type must be a list in which entries can be added, deleted, and updated, such as
ICollection

The Enrollment Entity

C{g Enrcliment

= Properties
¢t EnrollmentiD
& CourselD
& StudentlD
& Grade

=l Mavigaticn Properties

V'T:‘ Course

V'T:‘ Student
|

In theModelsfolder, createenrollment.csand replace the existing code with the following code:

namespace ContosoUniversity.Models

{
public enum Grade
{
A B CD,F
}
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public class Enroliment

{
public int EnrollmentID { get; set; }

public int Coursel D { get; set; }
public int StudentID { get; set; }
public Grade? Grade { get; set; }

public virtual Course Course { get; set; }
public virtual Student Student { get; set; }

}

TheEnrolmentiD  property will bethe primary key; this entity uses tbkassnam® pattern
instead ofD by itself as you saw in th&tudent entity. Ordinarily you would choose one pattern
and use it throughout your data model. Here, the variation illustrates that you can use either
patten. In a later tutorial, you'll you'll see how usimmgwithout classname makes it easier to
implement inheritance in the data model.

TheGrade property is arenum The question mark afténe Grade type declaration indicates
that theGrade property isnullable A grade that's null is different from a zero grédenull
means a grade isn't known or hasn't been assigned yet.

ThestudentlD property is a foreign key, and the corresponding navigation propeydist .
An Enroliment  entity is associated with orseudent entity, so the property can only hold a
singlestudent entity (unlike thestudent.Enroliments navigation property you saw earlier,
which can hold multipl&€nrollment  entities).

ThecCourselD property is a foreign key, and the corresponding navigation propertyns: .
An Enrollment  entity is associated with or@urse entity.

Entity Framework interprets a property as a foreign key property if it's nanaadgation
property name><primary key property naméer exampleStudentlD  for the Student
navigation property since tiseudent entity's primary key isD ). Foreign key progrties can
also be named the same simpprimary key property nameffor exampleCourselD since the
Course entity's primary key i€ourselD ).

The Course Entity
":L".:‘_.; Course

= Properties
¢t CourselD
& Title
& Credits

=/ Mavigaticn Properties

y'T:‘ Enrollments
|
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In theModelsfolder, createCourse.csreplacing the template code with the following code:

using System.Collections.Generic;
using System.ComponentModel.DataAnnotations.Schema;

namespace ContosoUniversity.Models

public class Course

{
[DatabaseGenerated(DatabaseGeneratedOption.None)]
public int CourselD { get; set; }
public string Title { get; set; }
public int Credits { get; set; }
public virtual ICollection<Enroliment> Enroliments { get; set; }
}

}

TheEnrollments  property is a havigation property.@urse entity can be related tny
number ofEnroliment  entities.

We'll say more about thatabaseGeneratadiribute in a later tutorial in this series. Basically,
this attribute lets you enter the primary key for the course rather than having the database
generate it.

Create the Database Context

The main class that coordinates Entity Framework functionalit@ given data model is the
database contexdass. You create this class by deriving from3lyetem.Data.Entity.DbContext
class. In your code you sp#y/ which entities are included in the data model. You can also
customize certain Entity Framework behavior. In this project, the class is named
SchoolContext

To create a folder in the ContosoUniversity project, rigitk the project irSolution Explorer
and clickAdd, and then clicNew Folder. Name the new folddDAL (for Data Access Layer).

In that folder create a new class file nansethoolContext.¢csnd replace the template code with
the following code:

using ContosoUniversity.Models;
using System .Data.Entity;
using System.Data.Entity.ModelConfiguration.Conventions;

namespace ContosoUniversity.DAL

{
public class SchoolContext : DbContext
{
public SchoolContext() : base("SchoolContext")
{
}
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publ ic DbSet<Student> Students { get; set; }
public DbSet<Enrollment> Enrollments { get; set; }
public DbSet<Course> Courses { get; set; }

protected override void OnModelCreating(DbModelBuilder modelBuilder)
{

modelBuilder.Conventions.Remove<PluralizingTableNameConvention>();
}
}
}
Specifying entity sets

This code creates@bSetproperty for each entity set. In Entity Framework terminology, an
entity setypically corresponds to a database table, anehéity corresponds to a row in the
table.

You could have omitted thBbSet<Enrollment>  andDbSet<Course> statements and it wadl
work the same. The Entity Framework would include them implicitly becauseuteat entity
references thenroliment  entity and thenrollment  entity references theourse entity.

Specifying the connection string

The name of the connection string (wWhigou'll add to the Web.config file later) is passed in to
the constructor.

public SchoolContext() : base("SchoolContext")

{
}

You could also pass in the connection string itself instead of the name of one that is stored in the
Web.config file. For more fiormation about options for specifying the database to use, see
Entity Framework Connections and Models

If you don't specify a connection string or the name of one explicitly, Entity Frarkewsumes
that the connection string name is the same as the class name. The default connection string
name in this example would then &ghoolContext , the same as what you're specifying
explicitly.

Specifying singular table names

ThemodelBuilder.Convent  ions.Remove Statement in th©nModelCreatingnethod prevents
table names from being pluralized. If you didn't do this, the generatied talihe database

would be namedtudents , Courses , andEnroliments . Instead, the table names will be

Student , Course , andEnrollment . Developers disagree about whether table names should be
pluralized or not. This tutorial uses the singular form,thetimportant point is that you can
select whichever form you prefer by including or omitting this line of code.
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Set up EF to initialize the database with test data

The Entity Framework can automatically create (or drop aide&te) a database for youevh

the application runs. You can specify that this should be done every time your application runs or
only when the model is out of sync with the existing database. You can also s4éie rmethod

that the Entity Framework automatically calls after crepthe database in order to populate it

with test data.

The default behavior is to create a database only if it doesn't exist (and throw an exception if the
model has changed and the database already exists). In this section you'll specify that the
database should be dropped andreated whenever the modebaiges. Dropping the database
causes the loss of all your data. This is generally OK during development, becassel the

method will run when the database iscreated and will rereate your test data. But in

production you generally don't want to losleyaur data every time you need to change the
database schema. Later you'll see how to handle model changes by using Code First Migrations
to change the database schema instead of dropping-anehtang the database.

In the DAL folder, create a new cksle namedschoollnitializer.cand replace the template

code with the

following code, which causes a database to be created when needed and loads test data into the
new database.

using System;

using System.Collections.Generic;
using System.Ling;

using S ystem.Web;

using System.Data.Entity;

using ContosoUniversity.Models;

namespace ContosoUniversity.DAL

{
public class Schoollnitializer : System.Data.Entity.
DropCreateDatabaselfModelChanges<SchoolContext>

{

protected override void Seed(Scho olContext context)

{

var students = new List<Student>

{

new
Student{FirstMidName="Carson",LastName="Alexander",EnrolimentDate=DateTime.Pa
rse("2005 - 09- 01"},

new
Student{FirstMidName="Meredith",LastNam e="Alonso",EnrolimentDate=DateTime.Par
se("2002 - 09-01")},

new

Student{FirstMidName="Arturo",LastName="Anand",EnrolimentDate=DateTime.Parse(
"2003 - 09- 01"},

new
Student{FirstMidName="Gytis",LastName="Barzdukas",EnrolimentDate=DateTime. Par
se("2002 - 09-01")},
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new
Student{FirstMidName="Yan",LastName="Li",EnrolimentDate=DateTime.Parse("2002 -
09- 01"},

new
Student{FirstMidName="Peggy",LastName="Justice",EnrolimentDate=DateTime.Parse
(2001 - 09- 01"},

new
Student{FirstMidName="Laura",LastName="Norman",EnrolimentDate=DateTime.Parse(
"2003 - 09- 01"},

new
Student{FirstMidName="Nino",LastName="0Olivetto",EnrollmentDate=DateTime.Parse
("2005 - 09- 01"}

students.F  orEach(s => context.Students.Add(s));
context.SaveChanges();

var courses = new List<Course>

{

new Course{CourselD=1050, Title="Chemistry",Credits=3,},

new Course{CourselD=4022,Title="Microeconomics " Credits=3,},
new Course{CourselD=4041,Title="Macroeconomics",Credits=3,},
new Course{CourselD=1045,Title="Calculus",Credits=4,},

new Course{CourselD=3141,Title="Trigonometry",Credits=4,},
new Course{Coursel = D=2021,Title="Composition",Credits=3,},
new Course{CourselD=2042,Title="Literature",Credits=4,}

h

courses.ForEach(s => context.Courses.Add(s));
context.SaveChanges();

var enrollments = new List<E nrollment>

{

new Enrollment{StudentlD=1,CourselD=1050,Grade=Grade.A},
new Enrollment{StudentiD=1,CourselD=4022,Grade=Grade.C},
new Enrolliment{StudentlD=1,CourselD=4041,Grade=Grade.B},
new Enrollme nt{StudentlD=2,CourselD=1045,Grade=Grade.B},
new Enrollment{StudentiD=2,CourselD=3141,Grade=Grade.F},
new Enrollment{StudentiD=2,CourselD=2021,Grade=Grade.F},
new Enrollment{StudentID=3,CourselD=1050},

new Enrollment{Student|D=4,CourselD=1050,},

new Enrolliment{Student|D=4,CourselD=4022,Grade=Grade.F},
new Enrollment{StudentID=5,CourselD=4041,Grade=Grade.C},
new Enrollment{StudentID=6,CourselD=1045},

new Enrollment{StudentiD=7,CourselD=3141,Grade=Grade.A},

h
enroliments.ForEach(s => context.Enrollments.Add(s));
context.SaveChanges();

}

Theseed method takes the database context object as ahpapameter, and the code in the

method uses

that object to add new entities to the database. For each entity type, the code creates a collection
of new

entities, adds them to the appropriabset property, and then saves the changes to the database.
Itisn't
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necessary to call thaveChanges method after each group of entities, as is done here, but doing
that helps

you locate the source of a problem if an exception occurs while the code is writing to the
database.

To tell Entity Framework to use your ir@tizer class, add an element to #hétyFramework
element in the applicatiowweb.confidile (the one in the root project folder), as shown in the
following example:

<entityFramework>
<contexts>
<context type="ContosoUniversity.DAL.SchoolContext, ContosoUniversity">
<databaselnitializer type="ContosoUniversity.DAL.Schoollnitializer,
ContosoUniversity" />
</context>
</contexts>
<defaultConnectionFactory
type="System.Data.Entity.Infrastructure.LocalDbConnectionFactory,
EntityFramework">
<parameters>
<parameter value="v11.0" />
</parameters>
</defaultConnectionFactory>
<providers>
<provider invariantName="System.Data.SqIClient"
type="System.Data.Entity.SqglServer.SqlProviderServices,
EntityFramework.SqlServer"” />
</providers>
</entityFramework>

Thecontexttype  specifies the fully qualified context class name and the assembly it's in, and
the databaseinitializer type specifies the fully qualified name of the initializer class and

the assembly it's in. (When you dowant EF to use the initializer, you can set an attribute on
thecontext elementdisableDatabaselnitialization="true" .) For more information, see
Entity Framework Config File Settings

As analternative to setting the initializer in tNeeb.configile is to do it in code by adding a
Database.Setlnitializer statement to thepplication_Start method in in the
Global.asax.cdile. For more information, ségnderstanding Database Initializers in Entity
Framework Code First

The application is now set up so that when you adbesdatabase for the first time in a given
run of the

application, the Entity Framework compares the database to the mode${yonContext

and entity classes). If there's a difference, the application drops-arehtes the database.

Note: When youdeploy an application to a production web server, you must remove or disable
code that drops and-czeates the database. You'll do that in a later tutorial in this series.
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Set up EF to use a SQL Server Express LocalDB database

LocalDBiis a lightweight version of the SQL Server Express Database Engine. It's easy to install
and configure, starts on demand, and runs in user mode. LocalDB auspégial execution

mode of SQL Server Express that enables you to work with databasedffies. You can put
LocalDB database files in thApp_Datafolder of a web project if you want to be able to copy

the database with the project. The user ingdeature in SQL Server Express also enables you

to work with.mdffiles, but the user instance feature is deprecated; therefore, LocalDB is
recommended for working witlmdffiles. In Visual Studio 2012 and later versions, LocalDB is
installed by defaultvith Visual Studio.

Typically SQL Server Express is not used for production web applications. LocalDB in
particular is not recommended for production use with a web application because it is not
designed to work with 1IS.

In this tutorial you'll work wih LocalDB. Open the applicatioWeb.confidile and add a
connectionStrings element preceding theppSettings  element, as shown in the following
example. (Make sure you update Web.confidile in the root project folder. There's also a
Web.confidile is in theViewssubfolder that you don't need to update.)

<connectionStrings>
<add name="SchoolContext" connectionString="Data

Source=(LocalDb) \ v11.0;Initial Catalog=ContosoUniversityl;Integrated
Security=SSPI;" providerName="System.Data.SqlClien t"/>
</connectionStrings>
<appSettings>

<add key="webpages:Version" value="3.0.0.0" />

<add key="webpages:Enabled" value="false" />

<add key="ClientValidationEnabled" value="true" />

<add key="UnobtrusiveJavaScriptEnabled" value="true" />
</appSettings>

The connection string you've added specifies that Entity Framework will use a LocalDB database
namedContosoUniversityl.mdfThe database doesn't exist yet; EF will create it.) If you wanted
the database to be created in yApp_Datafolder, you could add

AttachDBFilename=|DataDirectory| \ ContosoUniversityl.mdf to the connection string.

For more information about connection strings, S&& Server Connection Strings for

ASP.NET Web Applications

You don't actually have to have a connection string inWeb.confidile. If you don't supply a
connection string, Entity Framework will use a default one based on your context class. For more
information, se€ode First to a New Database

Creating a Student Controller and Views

Now you'll create a web page to display data, and the process of requesting the data will
automatically trigger
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the creation of the databas®u'll begin by creating a new controller. But before you do that,
build the project to make the model and context classes available to MVC controller scaffolding.

1. Right-click theControllers folder in Solution Explorer, selectAdd, and then clickNew
Scaffolded Item.

2. In theAdd Scaffold dialog box, seledlVC 5 Controller with views, using Entity
Framework.

4 [nstalled

4 Cammen . . . .
MVC 5 Controller - Empty MVC 5 Controller with views, using Entity
B MVC Framework

Microsoft
Web API MV 5 Contreller with views, using Entity E ol
Framewaork -

An MVC controller with actions and Razer
MVC 5 View views to create, read, update, delete, and list

entities fram an Entity Framewark data
context.

‘1_-: Web APl 2 Cantroller - Empty

Id: MveControllerWithContextScaffolder

Web APl 2 Controller with actions, using
Entity Framework

| | Cancel

3. In the Add Controller dialog box, make the following selections and thenAtidk
o Controller nameStudentController.
o Model classStudent (ContosoUniversity.Models) (If you don't see this option
in the dropdown list, build the project and try again.)
o Data context clasSchoolContext (ContosoUniversity.DAL)
o Leave the default values for the other fields.
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Controller name:

StudentController

[ | Use async controller actions

% [ = d

Student (ContoscUniversity.Models) s |

Data context class:

SchoolCentext (Contosolniversity, DAL - | | Mew data context... |

Views:
Generate views
Reference script libraries

Uze a layout page:

(Leave emnpty if it is set in a Razor _viewstart file)

When you clickAdd, the scaffolder creates a StudentController.cs file and a set of views
(.cshtml files) that work with the controller. In the future when you create projects that
use Entity Framework you can also take advantage of some additional functionality of the
scafolder: just create your first model class, don't create a connection string, and then in
the Add Controller box specify new context clas$he scaffolder will create your

DbContext class and your connection string as well as the controller and views.

. Visual Studio opens theontrolleraStudentController.ctle. You see a class variable
has been created that instantiates a database context object:

private SchoolContext db = new SchoolContext();

Thelndex action method gets a list of students from$tlentsentity set by reading
thesStudents property of the database context instance:

public ViewResult Index()
{

}

return View(db.Students.ToList());

The Studentndex.cshtmview displays this list in a table:

<table>
<tr>
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<th>
@Html.DisplayNameFor(model => model.LastName)
</th>
<th>
@Html.DisplayNameFor(model => model.FirstMidName)
</th>
<th>
@Html.DisplayNameFor(model => model.EnrolimentDate)
</th>
<th>< /th>
</tr>

@foreach (var item in Model) {
<tr>
<td>
@Html.DisplayFor(modelltem => item.LastName)
</td>
<td>
@Html.DisplayFor(modelltem => item.FirstMidName)
</td>
<td>
@Hml.DisplayFor(modelltem => item.EnrollmentDate)
</td>
<td>
@Html.ActionLink("Edit", "Edit", new { id=item.ID }) |
@Html.ActionLink("Details", "Details", new { id=item.ID })

@Html.ActionLink("Delete", "D elete”, new { id=item.ID })
</id>
</tr>

}

5. Press CTRL+F5 to run the project. (If you get a "Cannot create Shadow Copy" error,
close the browser and try again.)

Click the Studentstab to see the test data that #eed method inserted. Depending on

how narrow your browser window is, you'll see the Student tab link in the top address bar
or you'll have to click the upper right corner to see the link.
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Contoso University

Home

About

Students

Courses

Instructors

Departments

Contoso
University
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http://localhost:40436/5tu 0 ~ B &

Index

Create New

LastName
Alexander
Alonso
Anand
Barzdukas
Li

Justice
Norman

Olivetto

FirstMidName
Carson
Meredith
Arturo

Gytis

Yan

Peggy

Laura

Mino

@ 2013 - Contoso University

View the Database

EnrolimentDate

9M/2005 12:00:00 AM

9172002 12:00:00 AM

9172003 12:00:00 AM

9/M1/2002 12:00:00 AM

9172002 12:00:00 AM

9172001 12:00:00 AM

9172003 12:00:00 AM

9172005 12:00:00 AM

Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete

Edit | Details | Delete

x
| - Index - Contoso University . ft & It

When you ran the Students page andagi@ication tried to access the database, EF saw that
there was no database and so it created one, then it ran the seed method to populate the database
with data.

You can use eitheé3erver Explorer or SQL Server Object Explorer (SSOX) to view the
databasén Visual Studio. For this tutorial you'll uServer Explorer. (In Visual Studio Express
editions earlier than 201Server Explorer is calledDatabase Explorer)

1. Close the browser.
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2. In Server Explorer, expandData Connections expandsSchool Context
(ContosoUniversity), and then expantlablesto see the tables in your new database.

Server Explorer * 0 X
W = ot
4 gl Data Connections
P Tables
- EH _ MigrationHistory
I BH Course
i EH Enrcllment
b BB Student
WViews
Stored Procedures
Functions
Synonyms
Types

ol

Aszemnblies
== Servers

t- [@® SharePoint Connections
bomEm Windows Azure

3. Rightclick theStudenttable and clickshow Table Datato see the columns that were
created and the rows that were inserted into the table.

pd ContosoUniversity = B
dbo.5tudent [Data] + X b
0 %  MaxRows: 1000 - IO M

StudentlD LastMame FirsthidMame EnrollmentDate
(2 Alexander Carson 9/1/2005 12:00:00 AM

2 Alonso Meredith Q12002 12:00:00 AM

3 Anand Arturo 91,2003 12:00:00 AM

4 Barzdukas Gytis 9/1,/2002 12:00:00 AM

5 Li Yan G/1/2002 12:00:00 AM

6 Justice Peggy 9/1,/2001 12:00:00 AM

7 Marman Laura 91,2003 12:00:00 AM

8 Olivetto Mino G/1/2005 12:00:00 AM
* NULL NULL MULL NULL

mB Connection Ready | (localdb)\w11.0 | REDMOMNDAtdykstra | Contosolniversity.Mode...
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4. Close theServer Explorer connetion.

The ContosoUniversityl.mdind.|ldf database files are in ti@e\ Users \ <yourusername>
folder.

Because you're using tibeopCreateDatabaselfModelChanges initializer, you could now

make a change to tlseudent class, run the application again, andda&ébase would

automatically be rereated to match your change. For example, if you adthainddress

property to thestudent class, run the Students page again, and then look at the table again, you
will see a nevEmailAddress  column.

Conventions

The amount of code you had to write in order for the Entity Framework to be able to create a
complete database for you is minimal because of the usmwéntionsor assumptions that the
Entity Framework makes. Some of them have already been notedeousest without your

being aware of them:

1 The pluralized forms of entity class names are used as table names.

T Entity property names are used for column names.

1 Entity properties that are named or classname are recognized as primary key
properties.

1 A property is interpreted as a foreign key property if it's nagrevigation property
name><primary key property namefor example StudentiD  for the Student
navigation property since tiseudent entity's primary key isD). Foreign key properties
can abo be named the same simply <primary key property name> (for example,
EnrollmentlD  since theenrollment  entity's primary key i€nrolimentiD ).

You've seen that conventions can be overridden. For example, you specified that table names
shouldn't be pluralied, and you'll see later how to explicitly mark a property as a foreign key
property. You'll learn more about conventions and how to override them @ré¢héng a More
Complex Data Modduutorial later in this series-or more information about conventions, see
Code First Conventions

Summary

You've now created a simple application that uses the Entity Framework and SQL Server
Express LocalDB to store andsglay data. In the following tutorial you'll learn how to perform
basic CRUD (create, read, update, delete) operations.
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| mpl ementi ng Basi c CRUL
with the Entity Framewo
MVC Application

In the previous tutorial you created lsivC application that stores and displays data using the
Entity Framework and SQL Server LocalDB. In this tutorial you'll review and customize the
CRUD (create, read, update, delete) code that the MVC scaffolding automatically creates for you

in controlles and views.

NoteIt's a common practice to implement the repository pattern in order to create an abstraction
layer between your controller and the data access layer. To keep these tutorials simple and
focused on teaching how to use the Entity Framewsedlfj they don't use repositories. For
information about how to implement repositories, seeABe.NET Data Access Content Map

In this tutorial, you'll create the following Wwepages:
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=
PN | ritp://localhost40426/5tu O ~ B & ||| Details - Contoso University | [Malh dte;

Detalls

Student

LastName

Alexander
FirstMidName

Carson
EnrolimentDate

9/1/2005 12:00:00 AM
Enroliments

Course Title
Chemistry
Microeconomics

Macroeconomics

Edit | Back to List

@ 2013 - Contoso University
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Create
Student

LastName
|Gao

FirstMidName

[Erica

EnrolimentDate
|9!3112D(]5 The value "9/31/2005" is not valid for EnrolimentDate.

Create

Back to List

@ 2013 - Contoso University
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Delete

Are you sure you want to delete this?

Student

LastName
Gao
FirstMidName
Erica
EnrolimentDate
9/1/2005 12:00:00 AM

Delete | Back to List

@ 2013 - Contoso University

Create a Details Page

The scaffolded code for the Studemtgx page left out th&nroliments  property, because
that property holds a collection. In thetails page you'll display the contents of the collection
in an HTML table.
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In ControllerdStudentController.cghe action method for thmetails  view uses thé&ind
method to retrieve a sing&udent entity.
public ActionResult Details(int? id)

{
if (id == null)
{
return new HttpStatusCodeResult(HttpStatusCode.BadRequest);

}
Student student = db.Students.Find(id);
if (student == null)

{
}

return View(student);

return HttpNotFound();

}

The key value ipassed to the method as theparameter and comes frawute datain the
Details hyperlink on the Index page.

Route data

Route data is data that the model binder found in a URL segment specified in the routing table.
For example, the default route spexsicontroller  , action , andid segments:

routes.MapRoute(
name: "Default",
url: "{controller}/{action}/{id}",
defaults: new { controller = "Home", action = "Index", id = UrlParameter.Optional }

);

In the following URL, the default route mapsstructor ~ as thecontroller  , Index as the
action and 1 as thal ; these are route data values.

http://localhost:1230/Instructor/Index/1?courselD=2021

"?courselD=2021" is a query string value. The model binder will also work if you passdbke
a query string value:

http://localhost:1230/Instructor/Index?id=1&CourselD=2021

The URLs are created lagtionLink  statements in the Razor view. In the following code, the
id parameter matches the default routeédses added to the route data.

@Html.ActionLink("Select", "Index", new { id = item.PersonID })

In the following codegourselD doesn't match a parameter in the default route, so it's added as a
query string.

@Html.ActionLink("Select", "Index", new { courselD = item.CourselD })

38


http://msdn.microsoft.com/en-us/library/gg696418%28v=VS.103%29.aspx

1. OpenViewsSudentDetails.cshtmlEach field is displayed usingbésplayFor  helper,
as shown in the following example:

<dt>

@Html.DisplayNameFor(model => model.LastName)
</dt>
<dd>

@Html.DisplayFor(model => model.LastName)
</dd>

2. After theEnrollmentDate  field and immediately before the closiagl> tag, add the
highlighted code to display a list of enroliments, as shown in the following example:

<dt>
@Html.DisplayNameFor(model => model.EnrollmentDate)
</dt>

<dd>
@Html.DisplayFor(model => model.EnrolimentDate)
</dd>
<dt>
@Html.DisplayNameFor(model => model.Enrollments)
</dt>
<dd>
<table class="table">
<tr>
<th>Course Title</th>
<th>Grade</th>
</tr>
@foreach (var item in Model.Enrollments)
{ <tr>
<td>
@Html.DisplayFor(modelltem =>
item.Course.Title)
</td>
<td>
@Html.DisplayFor(modelltem => item.Grade)
</td>
</tr>

</table>
</dd >

</dI>
</div>
<p>

@Html.ActionLink("Edit", "Edit", new { id = Model.ID }) |

@Html.ActionLink("Back to List", "Index")
</p>

If code indentation is wrong after you paste the code, press &FRIto correct it.

This code loops through the entities in Emeoliments  navigation property. For each
Enrollment  entity in the property, it displays the course title and the grade. The course
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title is retrieved from th€ourse entity that's stored in theourse navigationproperty of
theEnroliments  entity. All of this data is retrieved from the database automatically

when it's needed. (In other words, you are using lazy loading here. You did not specify
eager loadindgor theCourses navigation property, so the enrolimemtsre not retrieved

in the same query that got the students. Instead, the first time you try to access the
Enrollments  navigation property, a new query is sent to the database to retrieve the data.
You can read more about lazy loading and eager loaditg Reading Related Data

tutorial later in this series.)

. Run the page by selecting tBeudentstab and clicking ®etails link for Alexander

Carson. (If you press CTRL+F5 while the Details.cshtml file is open, you'll get an HTTP
400 error because Visual Studio tries to run the Details page but it wasn't reached from a
link that specifies the student to display. In that cast remove "Student/Details" from

the URL and try again, or close the browser, Fgjluk the project, and clickiew, and

then clickView in Browser.)

You see the list of courses and grades for the selected student:
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Detalls

Student

LastName

Alexander
FirstMidName

Carson
EnrolimentDate

9/1/2005 12:00:00 AM
Enroliments

Course Title
Chemistry
Microeconomics

Macroeconomics

Edit | Back to List

@ 2013 - Contoso University

Update the Create Page
1. In Controllers\StudentController.cgeplace theittpPost Create action method with

the following code to addtey - catch block and removed from theBind attritute for
the scaffolded method:

[HttpPost]
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[ValidateAntiForgeryToken]
public ActionResult Create([Bind(Include = "LastName, FirstMidName,
EnrolimentDate")]Student student)

{
try

if (ModelState.IsValid)

db.Students.Add(student);
db.SaveChanges();
return RedirectToAction("Index");

}
catch (DataException /* dex */)

//Log the error (uncomment dex variable name and add a line
here to write a log.

again, and if the problem persists see your system administrator.");

}

return View(student);

}

This code adds th&udent entity created by the ASP.NET MVC model binder to the
Students entity set and then saves the changes to the databtaskel bindemrefers to

the ASP.NET MVC functionality that makes it easier for you to work with data suldmitte
by a form; a model binder converts posted form values to CLR types and passes them to
the action method in parameters. In this case, the model binder instansiaigsia

entity for you using property values from th@m collection.)

You removedD from the Bind attribute because is the primary key value which SQL
Server will set automatically when the row is inserted. Input from the user does not set
thelD value.

Security Note: The VvalidateAntiForgeryToken attribute helps prevemtoss
site request forgergttacks. It requires a corresponding
Html.AntiForgeryToken() statement in the view, which you'll see later.

TheBind attribute protects agashoverposting For example, suppose the
Student entity includes &ecret property that you don't want this web page to

update.
public class Student
{
public int ID { get; set; }
public string LastName { get; set; }
public string FirstMidName { get; set; }
public DateTime EnrollmentDate { get; set; }
public string Secret { get; set; }
public virtual ICollection<Enroliment> Enroliments { get;
set; }
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}

Even if you don't have gecret field onthe web page, a hacker could use a tool
such adiddler, or write some JavaScript, to postezret form value. Without
theBind attribute limiting the fields that the model binder uses when it creates a
Student instancethe model binder would pick up thegcret form value and

use it to update th&udent entity instance. Then whatever value the hacker
specified for thesecret form field would be updated in your database. The
following image shows the fiddler tool adding thexret  field (with the value
"OverPost") to the posted form values.

@ Statistics | 4% Inspectors | 4 AutoResponder # Composer | [] Fiters | [E] Log | — Timeline

Usethis page to compose a Request. You can clone a prior request by dragging and dropping a session from the | e

Web Sessions list.

Parsed |Raw | Scratchpad | Options

POST w | |http: fflocalhast: 1236/Student/Create W | HTTPf1.1 W

Request Headers [Upload file...] Help...

Host: localhost: 1236

User-Agent: Mozillaf5.0 (Windows NT &.2; WOWEa4; rv:22.0) Gecko /20100101 Firefox/22.0

Accept: texthtml, application/xhtml +xml, application,xml;q=0.9,%/*;q9=0.8

Acceptdanguage: en-US,en;q=0.5

Accept-Encoding: gzip, deflate

Referer: http:/localhost; 1236 /5tudentCreate

Cookie: __RequestVerificationToken =-0OgMEtdNIwFGDdjHUS _-XDo05Cq51515q7ASzrFKwQPipxRT 2hMN_tmepDZbSOHVVTGMr
Connection: keep-alive

Content-Type: applicationx-www-form-urlencoded

Content-Length: 227

£ >
Request Body

518 astiame =5mith&FirstMidiame =Joe&EnrollmentDate =7%6:2F 31%:2F 20 13+4%6:3A538 %3423 +PMRSecret=0verPost

The value "Q@erPost" would then be successfully added tcstheet property of
the inserted row, although you never intended that the web page be able to update
that property.

It's a security best practice to use iiutude parameter with theind attribute

to whitdlist fields. It's also possible to use thelude parameter tblacklist

fields you want to exclude. The readotiude is more secure is that when you

add a new property to the entity, the new field is not automatically protected by an
Exclude list.

Another alternative approach, and one preferred by many, is to use only view
models with model binding. The view model contains only the properties you
want to bind. Once the MVC model binder has finished, you copy the view model
properties to the entity instee.
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Other than th&ind attribute, thary - catch block is the only change you've made to the
scaffolded code. If an exception that derives fidataExceptions caughtwhile the
changes are being saved, a generic error message is displatageixceptiorexceptions
are sometimes caused by something external to the application ratiherghogramming
error, so the user is advised to try again. Although not implemented in this sample, a
production quality application would log the exception. For more information, see the
Log for insight section inMonitoring and Telemetry (Building Re&Vorld Cloud Apps
with Windows Azure)

The coden ViewsStudeniCreate.cshtmis similar to what you saw iDetails.cshtm|
except thatditorFor  andValidationMessageFor helpers are used for each field
instead obisplayFor . Here is the relevant code:

<div class="form - group™>

@Html.LabelFor(model = > model.LastName, new { @class = "control -
label col -md 2"})

<div class="col - md 10">

@Html.EditorFor(model => model.LastName)
@Html.ValidationMessageFor(model => model.LastName)
</div>
</div>

Create.chstmalso includeg@Html.AntiFo rgeryToken() , which works with the
ValidateAntiForgeryToken attribute in the controller to help prevembsssite request
forgeryattacks.

No changesire required irCreate.cshtml

2. Run the page by selecting tBaudentstab and clickingCreate New
3. Enter names and an invalid date and dlickate to see the error message.
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Create
Student

LastName

IGao

FirstMidName
Erica

EnrolimentDate

Create

Back to List

© 2013 - Contoso University

Create - Contoso Univer...

|E!.n’3-1IEDD5 The value "$/31/2005" is not valid for EnrolimentDate.

# ok

This is serveside validation that you get by default; in a later tutoriallysae how to
add attributes that will generate code for chsige validation also. The following

highlighted code shows the model validation check irCireate method.

if (ModelState.IsValid)

db.Students.Add(student);
db.SaveChanges();
return RedirectToAction("Index");

}

Change the date to a valid value and clickate to see the new student appear in the

Index page.
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Index

Create New

LastName
Alexander
Alonso
Anand
Barzdukas
Li

Justice
Norman

Olivetto

FirstMidName
Carson
Meredith
Arturo

Gytis

@ 2013 - Contoso University

EnrolimentDate

9M/2005 12:00:00 AM

9172002 12:00:00 AM

9172003 12:00:00 AM

9/M1/2002 12:00:00 AM

9172002 12:00:00 AM

9172001 12:00:00 AM

9172003 12:00:00 AM

9172005 12:00:00 AM

Update the Edit HttpPost Page

Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete

Edit | Details | Delete

In ControlleraStudentController.cgheHttpGet Edit method (the one without thatpPost
attribute) uses theind method to retrieve the selecteddent entity, as you saw in the
method. You don't need to change this method.

Details
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However, replace thiettpPost Edit action method with the following code to addya - catch
block:

[H ttpPost]

[ValidateAntiForgeryToken]

public ActionResult Edit([Bind(Include = "ID, LastName, FirstMidName,
EnrolimentDate")]Student student)

{
try

if (ModelState.lsValid)

db.Entry(student).State = EntityState.Modified;
db.SaveChanges();
return RedirectToAction("Index");

}
}
catch (DataException /* dex */)

/ILog the error (uncomment dex variable name and add a line here to
write a log.

the problem persists see your system administrator.");

}

return View(student);

}

This code is similar to what you saw in ti@Post Create method. However, instead of

adding the entity created by the model binder to the entity set, this code sets a flag on the entity
indicating it has been changed. When$ageChangesethod is called, th&lodified flag

causes the Entity Framework to create SQL statements to update the database row. All columns
of the database row will be updated, including those that the user didn't chanceneurdency
conflictsare ignored.

Entity States and the Attach and SaveChanges Methods

The database context keeps trackvb&ther entities in memory are in sync with their

corresponding rows in the database, and this information determines what happens when you call
the SaveChanges method. For example, when you pass a new entity tdddenethod, that

entity's state is set wdded. Then when you call th8aveChangesnethod, the database context

issues a SQINSERT command.

An entity may be in one of tHellowing states

1 Added. The entity does not yet exist in the datababe ShveChanges method must issue
anINSERT statement.

T Unchanged . Nothing needs to be done with this entity by$heChanges method.
When you read an entity from the database, the entity starts out with this status.

1 Modified . Some or all of the entityjgoperty values have been modified. The
SaveChanges method must issue arPDATEStatement.

a7


http://msdn.microsoft.com/en-us/library/system.data.entity.dbcontext.savechanges%28v=VS.103%29.aspx
http://msdn.microsoft.com/en-us/library/system.data.entitystate.aspx
http://msdn.microsoft.com/en-us/library/system.data.entity.dbset.add%28v=vs.103%29.aspx
http://msdn.microsoft.com/en-us/library/system.data.entity.dbcontext.savechanges%28v=VS.103%29.aspx
http://msdn.microsoft.com/en-us/library/system.data.entitystate.aspx

1 Deleted . The entity has been marked for deletion. $h&Changes method must issue
aDELETEstatement.
T Detached . The entity isn't being tracked by the database context.

In a desktop application, state changes are typically set automatically. In a desktop type of
application, you read an entity and make changes to some of its property values. This causes its
entity state to automatically be changettaified . Then when gu callSaveChanges , the

Entity Framework generates a SQkEDATEStatement that updates only the actual properties that
you changed.

The disconnected nature of web apps doesn't allow for this continuous sequerizeCoheext
that reads an entity is disposed after a page is rendered. Whatpkost Edit action method
is called, a new request is made and you have a new instance Db@entexf so you have to
manually set the entity stateNdified. ~ Then when you calaveChanges , the Entity
Framework updates all columns of the database rowubedhe context has no way to know
which properties you changed.

If you want the SQluUpdate statement to update only the fields that the user actually changed,
you can save the original values in some way (such as hidden fields) so that they are available
when theHttpPost  Edit method is called. Then you can creataugent entity using the

original values, call thattach method with that original version of the entity, update the entity's
values to the new values, and then salleChanges. For more infemation, sedntity states

and SaveChangesmdLocal Datain the MSDN Data Developer Center.

The HTML and Razor code MiewsStudef\Edit.cshtmiis similar to what you saw in
Create.cshtmland no changes are required.

Run the page by selecting tBeudentstab and then clicking a&dit hyperlink.
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Edit

Student

LastName

|Alexander

FirstMidName

|carson

EnrolimentDate
|QI1JED{]5 12:00:00 AM

Save

Back to List

@ 2013 - Contoso University

Change some of the data and clB&ve You see the changed data in the Index page.
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Index

Create New

LastName
Alexander
Alonso
Anand
Barzdukas
Li

Justice
Norman
Olivetto

Eao

FirstMidName
Carson
Meredith
Arturo

Gytis

Yan

Peggy

Laura

Mino

Erica

@ 2013 - Contoso University

EnrolimentDate
2:00:00 AM
9/1/2002 12:00:00 AM
9/1/2003 12:00:00 AM
9/1/2002 12:00:00 AM
9/1/2002 12:00:00 AM
9/1/2001 12:00:00 AM
9/1/2003 12:00:00 AM
9/1/2005 12:00:00 AM

9M/2005 12:00:00 AM

Updating the Delete Page

In ControlleraStudentController.cghe template code for th&tpGet Delete method uses the
Find method to retrieve the selectedent entity, as you saw in theetails

Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete

Edit | Details | Delete

andEedit

methods. However, to implement a custom errossage when the call 8aveChanges fails,
you'll add some functionality to this method and its corresponding view.
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As you saw for update and create operations, delete operations require two action methods. The
method that is called in response to a GETiest|displays a view that gives the user a chance to
approve or cancel the delete operation. If the user approves it, a POST request is created. When
that happens, thettpPost Delete method is called and then that method actually performs the
delete operigon.

You'll add atry -catch block to theHttpPost Delete method to handle any errors that might
occur when the database is updated. If an error occunsitihest Delete method calls the
HttpGet Delete method, passing it a parameter that indicates that an error has occurred. The
HttpGet Delete  method then redisplays the confirmation page along with the error message,
giving the user an opportunity to cancel or try again.

1. Replace theittpGet Delete action method with the following code, which manages
error reporting:

public ActionResult Delete(int? id, bool? saveChangesError=false)

{
if (id == null)
{

return new HttpStatusCodeResult(HttpStatusCode.BadRequest);
if (saveChangesError.GetValueOrDefault())

ViewBag.ErrorMessage = "Delete failed. Try again, and if the
problem persists see your system administrator.";

}
Student student = db.Students.Find(id);
if (student == null)

{
}

return View(student);

return HttpNotFound();

}

This code accepts aptional parametdhat indicates whether the method was called
after a failure to save changes. Thisgmaeter igalse when theHttpGet Delete

method is called without a previous failure. When it is called byitleost Delete
method in response to a database update error, the parameterasnd an error
message is passed to the view.

2. Replace theittp Post Delete action method (namebkleteConfirmed ) with the
following code, which performs the actual delete operation and catches any database
update errors.

[HttpPost]
[ValidateAntiForgeryToken]
public ActionResult Delete(int id)
{
try
{
Student student = db.Students.Find(id);
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db.Students.Remove(student);
db.SaveChanges();

catch (DataException/* dex */)

//Log the error (uncomment dex variable name and add a line
here to write a log.

r eturn RedirectToAction("Delete", new { id = id,
saveChangesError = true });

}

return RedirectToAction("Index");

}

This code retrieves the selected entity, then callR#raovemethod to set the entity's

status teleted . WhenSaveChanges is called, a SQIDELETEcommand is

generatedYou have also changed the action method name fr@eeConfirmed  to

Delete . The scaffolded code named te Post Delete methodDeleteConfirmed  to

give theHttpPost method a unique signature. ( The CLR requires overloaded methods
to have different method parameters.) Now that the signatures are unique, you can stick
with the MVC convention and use the same nfonéheHttpPost andHttpGet delete
methods.

If improving performance in a higiolume application is a priority, you could avoid an
unnecessary SQL query to retrieve the row by replacing the lines of code that call the
Find andRemove methods with the following code:

Student studentToDelete = new Student() { ID =id };
db.Entry(studentToDelete).State = EntityState.Deleted;

This code instantiatessaudent entity using only the primary key value and then sets the
entity state tmeleted . That's all that the Entity Framework needs in order to delete the
entity.

As noted, thedttpGet Delete method doesn't delete the data. Performing a delete
operation in response to a GET request (or for that matter, performing any edit operation,
create peration, or any other operation that changes data) creates a security risk. For
more information, seASP.NET MVC Tip #46 Don't use Delete Links because they
create Security Holesn Stephen Walther's blog.

In ViewsStudeniDelete.cshtmladd an error message betweemthbeading and thes
heading, as shown in the following example:

<h2>Delete</h2>
<p class="error">@ViewBa g.ErrorMessage</p>
<h3>Are you sure you want to delete this?</h3>

Run the page by selecting tBeudentstab and clicking ®eletehyperlink:

52


http://msdn.microsoft.com/en-us/library/system.data.entity.dbset.remove%28v=vs.103%29.aspx
http://stephenwalther.com/blog/archive/2009/01/21/asp.net-mvc-tip-46-ndash-donrsquot-use-delete-links-because.aspx
http://stephenwalther.com/blog/archive/2009/01/21/asp.net-mvc-tip-46-ndash-donrsquot-use-delete-links-because.aspx

e @ | hitp://localhost:40436/5tu O ~ B @ | | Delete - Contoso University #fr ok It

Contoso University

Delete

Are you sure you want to delete this?

Student

LastName
Gao
FirstMidName
Erica
EnrolimentDate
9/1/2005 12:00:00 AM

Delete | Back to List

© 2013 - Contoso University

4. Click Delete The Index page is displayed without the deleted student. (You'll see an
example of the error handfy code in action in theoncurrency tutoria)

Ensuring that Database Connections Are Not Left Open

To make sure that database connections are properly closed and the resources they hold freed up,
you have to dispose the context instance when you are done with it. That is why the scaffolded
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code provides ®isposemethod at the end of tisudentController class in
StudentController.gsas shown in the following example:

protected override void Dispose(bool disposing)

{
db.Dispose();
base.Dispose( disposing);

}

The base&ontroller  class already implements timésposable  interface, so this code simply
adds an override to timspose(bool)  method to explicitly dispose the context instance.

Handling Transactions

By default the Entity Framework impltty implements transactions. In scenarios where you

make changes to multiple rows or tables and thersa@alChanges , the Entity Framework
automatically makes sure that either all of your changes succeed or all fail. If some changes are
done first and tn an error happens, those changes are automatically rolled back. For scenarios
where you need more contrelfor example, if you want to include operations done outside of
Entity Framework in a transactienseeWorking with Transactionen MSDN.

Summary

You now have a complete set of pages that perform simple CRUD operatisnsiéar

entities. You used MVC helpers to generate Ul elements for data fields. For more information
about MVC helprs, sedkendering a Form Using HTML Helpefthe page is for MVC 3 but is

still relevant for MVC 5).

In the next tutorial you'll expand the functionality of the Index gagadding sorting and
paging.
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Sorting, Filtering, and
Framewor k i n an ASP. NET
Appl i cati on

In the previous tutorial you implemented a set of web pages for basic CRUD operations for
Student entities. In this tutorial you'll add sorting, filtering, and paging functionality to the
Studentsindex page. You'll also create a page that does simple grouping.

The following illustration shows what the page will look like when you're done. The column

headings are links that the user can click to sort by that column. Clicking a column heading
repeatedly toggles between ascending and descending sort order.
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x
e =l | hitp://localhost:54112/5tu O ~ @ | | - Students - Contoso Univ... X . & It

Students

Create New

Find by name: | Search

Last Name First Name Enroliment Date
Alexander Carson 9172011 12:00:00 AM Edit | Details | Delete
Alonso Meredith 91,2002 12:00:00 AM Edit | Details | Delete

Anand Arturo 9172003 12:00:00 AM Edit | Details | Delete

Page 1 of 3

@ 2013 - Contoso University

Add Column Sort Links to the Students Index Page

To add sorting to the Student Index page, yoh#nge théendex method of thestudent
controller and add code to tBeudent Index view.

Add Sorting Functionality to the Index Method

In ControlleraStudentController.cgeplace thendex method with the following code:

public ActionResult Index(string sortOrder)

{
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ViewBag.NameSortParm = String.IsNullOrEmpty(sortOrder) ? "name_desc" : ";
ViewBag.DateSortParm = sortOrder == "Date" ? "date_desc" : "Date";
var students = from s in db.Students
select s;
switch (sortOrder)

{

case "name_desc":
students = students.OrderByDescending(s => s.LastName);
break;

case "Date":
students = students.OrderBy(s => s.EnrolimentDate);
break;

case "date_desc":
students = students.O rderByDescending(s => s.EnrolimentDate);
break;

default:
students = students.OrderBy(s => s.LastName);
break;

}

return View(students.ToList());

}

This code receivessartorder parameter from the query string in the URL. The query string
value is provided by ASP.NET MVC as a parameter to the action method. The parameter will be
a string that's either "Name" or "Date", optionally followed by an underscore and the string
"desc" tospecify descending order. The default sort order is ascending.

The first time the Index page is requested, there's no query string. The students are displayed in
ascending order hyastName , which is the default as established by thetfalbugh case ithe

switch statement. When the user clicks a column heading hyperlink, the appreptaider

value is provided in the query string.

The twoviewBag variables are used so that the view can configure the column heading
hyperlinks with the appropriate questring values:

ViewBag.NameSortParm = String.IsSNullOrEmpty(sortOrder) ? "name_desc" : "";
ViewBag.DateSortParm = sortOrder == "Date" ? "date_desc" : "Date";

These are ternary statements. The first one specifies thasdrtheler parameter is null or
empty,ViewBag.NameSortParm should be set to "name_desc"; otherwise, it should be set to an
empty string. These two statements enable the view to set the column heading hyperlinks as
follows:

Current sort order Last Name Hyperlink Date Hyperlink
LastName ascending descending ascending
Last Name descending ascending ascending

Date ascending ascending descending
Date descending ascending ascending
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The method usdasINQ to Entitiesto specify the column to sort by. The code creates an
IQueryablevariable before thewitch statement, modifies it in thavitch statement, and calls
theToList method after thewitch statement. When you create and modifyeryable

variables, no query is sent to the database. The query is not executed until you convert the
IQueryable object into a collection by calling a method suchr@sst . Therefore, this code
results in a singlewery that is not executed until theeurn View  statement.

As an alternative to writing different LINQ statements for each sort order, you can dynamically
create a LINQ statement. For information about dynamic LINQDs®@amic LINQ.

Add Column Heading Hyperlinks to the Student Index View

In ViewdStudeniindex.cshtmlreplace thetr> and<th> elements for the heading row with the
highlighted code:

<p>
@Html.ActionLink("Create New", "Create")
</p>
<table>
<tr>
<th>
@Html.ActionLink("Last Name", "Index", new { sortOrder =
ViewBag.NameSortParm })
</th>
<th>First Name
</th>
<th>
@Html.A ctionLink("Enrollment Date", "Index", new { sortOrder =
ViewBag.DateSortParm })
</th>
<th></th>
</tr>

@foreach (var item in Model) {

This code uses the information in thewBag properties to set up hyperlinks with the
appropriate query string values.

Run the page and click thest NameandEnrollment Date column headings to verify that
sorting works.
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x
e sl | - http://localhost:40436/5tu O ~ B & | | Index - Contoso University % . ft K It

Index

Create New

Last Name First Name

Alexander Carson
Alonso IMeredith

Anand Arturo

Barzdukas Gytis

Justice Peggy
Li Yan
Norman Laura

Olivetto Mino

@ 2013 - Contoso University

After you click theLast Nameheading, students are displayed in descending last name order.

Enroliment Date

9/M1/2011 12:00:00 AM

9/1/2002 12:00:00 AM

9172003 12:00:00 AM

9/1/2002 12:00:00 AM

9/1/2001 12:00:00 AM

9172002 12:00:00 AM

9/1/2003 12:00:00 AM

91720035 12:00:00 AM
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Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete

Edit | Details | Delete




http://localhost:40436/5tu 0 ~ B &

Index

Create New
Last Name
Olivetto
Norman
Li
Justice
Barzdukas
Anand
Alonso

Alexander

First Name
Mino

Laura

Yan

Peggy
Gytis
Arturo
Meredith

Carson

Enroliment Date

9/1/2005 12:00:00 AM

9/1/2003 12:00:00 AM

9172002 12:00:00 AM

9/1/2001 12:00:00 AM

9/1/2002 12:00:00 AM

9172003 12:00:00 AM

9/1/2002 12:00:00 AM

9172011 12:00:00 AM

Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete
Edit | Details | Delete

Edit | Details | Delete

x
| - Index - Contoso University . ft & It

@ 2013 - Contoso University

Add a Search Box to the Students Index Page

To add filtering to the Students Index page, you'll add a text box and a submit button to the view
and make corresponding changes inithex method. The text box will let you enter a string to
search for in the first name and last name fields.

Add Filtering Functionality to the Index Method
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In ControllersStudentController.cgeplace thendex method with the following code (the
changes are highlighted):

public ViewResult Index(string sortOrder , string searchString )
{
ViewBag.NameSortParm = String.IsSNullOrEmpty(sortOrder) ? "name_desc" :
ViewBag.DateSortParm = sortOrder == "Date" ? "date_desc" : "Date";
var students = from s in db.Students
select s;
if (IString.IsSNullOrEmpty(searchString))
{

students = students.Where(s =>
s.LastName.ToUpper().Contains(searchString.ToUpper())

s.FirstMidName.ToUpper().Contains(searchString. ToUpper()));
}

switch (sortOrder)

{

case "name_desc":
students = students.OrderByDescending(s => s.LastName);
break;

case "Date":
students = students.OrderBy(s => s.EnrolimentDate);
break;

case "date_desc":
students = students.OrderByDescending(s => s.EnrolimentDate);
break;

default:
students = students.Order By(s => s.LastName);
break;

}

return View(students.ToList());

}

You've added aearchString ~ parameter to thmdex method. You've also added the LINQ
statement avhere clausethat selects only students whose first name or lastaana@ens the
search string. The search string value is received from a text box that you'll add to the Index
view. The statement that adds thbereclause is executed only if there'salue to search for.

Note In many cases you can call the same method either on an Entity Framework entity set or as
an extension method on annmemory collection. The results are normally the same but in some
cases may be different.

For example, the .NEFramework implementation of tlemntains method returns all rows

when you pass an empty string to it, but the Entity Framework provider for SQL Server Compact
4.0 returns zero rows for empty strings. Therefore the code in the example (puttingre
staement inside anm statement) makes sure that you get the same results for all versions of
SQL Server. Also, the .NET Framework implementation ofciveains method performs a
casesensitive comparison by default, but Entity Framework SQL Server pre\peeiorm case
insensitive comparisons by default. Therefore, callingrttupper method to make the test
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explicitly caseinsensitive ensures that results do not change when you change the code later to
use a repository, which will return gnumerable collection instead of aQueryable object.

(When you call theontains method on amEnumerable  collection, you get the .NET

Framework implementation; when you call it oni@ueryable  object, you get the database
provider implementation.)

Null handlingmay also be different for different database providers or when you use an
IQueryable object compared to when you uselafumerable collection. For example, in some
scenarios avhere condition such amble.Column  != 0 may not return columns that have

null as the value. For more information, $eeorrect handling of null variables in 'where'
clause

Add a Search Box to the Student Index View

In ViewsdStudeniindex.cshtmladd the highlighted code immediately before the opeaimg
tag in order to create a caption, a text box, aBdarchbutton.

<p>
@Html.ActionLink("Create New", "Create")
</p>

@using (Html.BeginForm())
{

<p>
Find by name: @Html. TextBox("SearchString")
<input type="submit" value="Search" /></p>

}

<table>
<tr>

Run the page, enter a search string, and 8ezrchto verify that filtering is working.
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x
e sl | - http://localhost:40436/5tu O ~ B & | | Index - Contoso University % . ft K It

Index

Create New

Find by name: @n

Last Name First Name Enroliment Date

Alexander Carson 9/1/2011 12:00:00 AM Edit | Details | Delete
Anand Arturo 9/1/2003 12:00:00 AM Edit | Details | Delete
Li an 9/1/2002 12:00:00 AM Edit | Details | Delete

Laura 9172003 12:00:00 AM Edit | Details | Delete

@ 2013 - Contoso University

Notice the URL doesn't contain the "an" search string, which means that if you bookmark this
page, you won't get the filtered list when you use the bookmark. You'll chan§ealehbutton
to use query strings for filter criteria later in the tutorial.

Add Paging to the Students Index Page
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To add paging to the Students Index page, you'll start by installirRptipedList. Mvc NuGet

package. Then you'll make additional changes innde&@ method and add paging links to the

Index view. PagedList.Mvcis ore of many good paging and sorting packages for ASP.NET

MVC, and its use here is intended only as an example, not as a recommendation for it over other
options. The following illustration shows the paging links.

—
@ | - http://localhost:34112/Stu O ~ @& || | - Students - Contoso Univ... # Kk It

Fat % - -
Contoso University

Students

Create New
Find by name: | Search
Last Name First Name Enroliment Date
Alexander Carson 9/1/2011 12:00:00 AM Edit | Details | Delete
Alonso ieredith 9/1/2002 12:00:00 AM Edit | Details | Delete
Anand Arturo 9M1/2003 12:00:00 AM Edit | Details | Delete
Page 1 of 3

2 3 »

@ 2013 - Contoso University

Install the PagedList.MVC NuGet Package
The NuGetPagedList.Mvc package automatically installs tRagedListpackage as a

dependency. ThBagedListpackage installs RagedList collection type and extension methods
for IQueryable andlEnumerable collections. The extension methods create a spage of
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data in aPagedList collection out of yourQueryable Or IEnumerable , and thePagedList
collection provides several properties and methods that facilitate pagingagkdList.Mvc
package installs a paging helper that displays the paging buttons.

From theTools menu, seledtibrary Package Managerand therPackage Manager Console

In thePackage Manager Consolindow, make sure ghieackage sources nuget.organd the
Default project is ContosoUniversity, and then enter the following command:

Ins tall - Package PagedList.Mvc

Add Paging Functionality to the Index Method

In ControlleraStudentController.csadd ausing statement for theagedList nhamespace:

using PagedList;

Replace thendex method with the following code:

public ViewResult Index(string sortOrder , String currentFilter , string
searchsString, int? page )
{

ViewBag.CurrentSort = sortOrder;
ViewBag.NameSortParm = String.IsNullOrEmpty(sortOrder) ? "name_desc" : "";
ViewBag.DateSortParm = sortOrder == "Date" ? "date_desc" : "Date";

if (searchString != null)

{
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