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The ADO.NET Entity Framework
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ADO.NET Entity Framework is an
object-relational mapping (ORM)
framework for the .NET Framework.
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The standard definition of Microsoft

for Entity Framework

= The Microsoft ADO.NET Entity Framework is an
Object/Relational Mapping (ORM) framework that enables
developers to work with relational data as domain-specific
objects, eliminating the need for most of the data access
plumbing code that developers usually need to write.

= Using the Entity Framework, developers issue queries using
LINQ, then retrieve and manipulate data as strongly typed
objects.

= The Entity Framework’s ORM implementation provides
services like change tracking, identity resolution, lazy
loading, and query translation so that developers can focus
on their application-specific business logic rather than the
data access fundamentals. -



B To simply say it

= Entity framework is an Object/Relational Mapping (O/RM)
framework.

= |t is an enhancement to ADO.NET that gives developers
an automated mechanism for accessing & storing the
data in database and working with the results in addition
to DataReader and DataSet.

= |t is a main stream nowadays!



B What ORM?

= “Object-relational mapping
(ORM, O/RM, and O/R mapping)
In computer software is a programming technigque
for converting data between incompatible type
systems in object-oriented programming
languages. This creates, in effect, a "virtual object
database" that can be used from within the
programming language. There are both free and
commercial packages available that perform
object-relational mapping, although some
programmers opt to create their own ORM tools.”

Source:



B The Big Picture
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We are programming
against EF,
not against a database

http://msdn.microsoft.com/en-us/data/aa937709
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ORM interface

Entity Framework
Entity Data Model (EDM)

Describes object-relational mapping

ADO.NET Provider

Queries/ Updates

Data Store




What is ORM framework and why do
we need it?

= ORM is a tool for storing data from domain objects to
relational database like MS SQL Server in automated
way without much programming.

= ORM helps us to keep our database design separate
from our domain class design.
- This makes application maintainable and extendable.

= |t also automates standard CRUD operation (Create,
Read, Update & Delete)

—>a developer doesn’t need to write it manually. ©



B Three main parts of ORM

= ORM includes three main parts:
Domain class objects
Relational database objects

Mapping information on how domain objects maps to
relational database objects (tables, views &
storedprocedures).



List of object-relational mapping
software for .NET

m Comparison of ORM
m ORM for .NET




mE Why Entity Framework?

= ADO.NET Entity Framework abstracts the relational
(logical) schema of the data that is stored in a database
and presents its conceptual schema to the application.

This abstraction eliminates the object-relational impedance
mismatch that is otherwise common in conventional
database-oriented programs.
= ADO.NET Entity Framework is used to isolate the logical
model of data from the application’s model, and, in doing
so, raise the level of abstraction



B Benefits

= Reduced development time / read time is money ©
= more application-centric terms and model
= no hard-coded dependencies on a particular data engine

= Mappings between the object model and the storage-
specific schema can change without changing the
application code.

= Intellisense for LINQ, no TYOPS in SQL

source: http://msdn.microsoft.com/en-us/data/aa937709 .



s Entity Data Model design approaches

Data first

Model first

Code first




s Entity Data Model design approaches

Data first

the new database is created first or existing database is used
- then Entity Data Model is generated from this database
with Entity Data Model Wizard



= Entity Data Model design approaches

Model first

the development starts from scratch, At first, the
conceptual model is created with Entity Data Model
Designer, entities and relations are added to the model,
but mapping is not created.

After this Generate Database Wizard is used to generate
storage (SSDL) and mapping (MSL) parts from the
conceptual part of the model and save them to the edmx
file.

- then the wizard generates DDL script for creating
database (tables and foreign keys)



s Entity Data Model design approaches

Code first

Code First is the most recent approach included in CTP5.
The model is defined via classes and configuration written
by the developer and via conventions included in the
framework itself




B An example of a code to use EF

//The ViiniEntities EDMX created before Add | New Item |
ADO.NET Entity DataModel

//member of class
myNameSpace.ViiniEntities ctx;

ctx = new myNameSpace.ViiniEntities();

//Later in Eventhandlers

//using set of objects as a datasource
DataGridViewl.DataSource = ctx.customers;
//creating a new object

var kunde = ctx.customers.CreateObject();

ctx.customers.AddObject(kunde);
ctx.SaveChanges():



e VS2010 as a Tool For EDM

Type here to search -
4 4 BookShop.edmx &
Model Browser = @ 3 4 [3 BookshopModel
urB 4 [_] Entity Types
= - - . - . . T h h - I ':ﬁ Book
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B New in ADO.NET Entity Framework 4.0

= Model-first development m Self-tracking entities

= Automatic pluralization = SQL generation improvements

= Foreign keys in models = More LINQ operator support

m POCO class support = LINQ extensibility

= Lazy loading = ExecuteStoreQuery

= T4 Code Generation = ExecuteStoreCommand

= Template customization = SPROC import improvements

= |ObjectSet = Model defined functions

= Virtual SaveChanges = WPF designer integration

= ObjectStateManager control m Code-First development (Feature .

CTP)



J:cu“omer
B An Example of LINQ I
. = Properties
T
[ = firstname [}
ViiniDataContext ctx= new ViiniDataContext(); O lastname |
try { = Navigation F'mpertiesé
& Orders
using (ctx) { s s :

var aCustomers = from cust in ctx.customers
where cust.Lastname.Contains("A")
select cust;

foreach (var c in aCustomers)

{
lstLoydetyt.Items.Add(c.Firstname + " " + c.Lastname);



B Pit of Success

Database
First

«_‘\

 “database is the truth”

« why? it already exists, or you want low level control over the
database

» what? import model into edmx and tweak

* “edmx is the truth”

» why? you want separation from code and database in a declarative
format

» what? create a model and tweak

* “code is the truth”

» why? primarily focused on code shape, database is an
implementation detail

» what? define classes in code, adjust shape using contextbuilder



B Lazy Loading in Entity Framework

= When lazy loading is enabled in Entity Framework
4.0~4.3, the related object are loaded automatically only
when the navigation properties are accessed.
—> This avoids loading unnecessary things, and then
potentially saves a lot of resources.



OuUR BOOKSHOP

Home Books Search

WELCOME TO OURBOOKSHOP!
Here you can find some nice books from all over the world.

To learn more about ASP.NET visit www.asp.net.

DEMO: BOOKSHOP WITH EF

username: test
password: 123456




B The Goal of the Demo

Search Test EF About

INFO TO AN END-USER

Step 1: Get all customersUsionErs

l Get all customers ]

Step 2: Add a new customer

DD A NEW CUSTOMER

first name: last name: l Add a new customer Save changes
Step 3: Delete a customer.cr or vioory 4 custoner
please, select a customer to modify or delete: E l Delete ] l Modify ]

Step 4: Modify a customer

SEARCH CUSTOMERS

Step 5: SearCh customergase, give id:l Search

please, give part of name: Search names ]

ORDERS
Step 6: Show all orders | snowaiorders |

Step 7: Show orders of
CUSTONER: ORDERS the selected customer

please, select a customer before push this: | Show orders of the selected users ‘




B First steps

= Correct an ugly Login-page
—> give proper rights for anonymous users
= Add a new Web-Page

add a Tab also for it in Site.master
<asp:Menu ID="NavigationMenu

<items>
<asp:Menultem NavigateUrl="~/TestEF.aspx” Text="Test EntityFW"/>

= Add a Entity Data Model

= Make a context object from it and use it



WEB.CONFIG DEMO

If the Login page is “ugly”

= the reason is that non-authenticated end-users has no
privileges to read Styles-folder - We can fix it in
web.config:
<!-— This gives all users access to use
Styles—-folder——>
<location path="Styles">
<system.web>
<authorization>
<allow users="*"/>
</authorization>
</system.web>
</location>



B Database

= Original database

SALESA-LAPTOP\S...okShop - Orginal |

Customers Books
% id 7 id
firstname name
lastname wear
author
country

The design of newer version

Orderitems ;I

Customers _| Orders _| []= (All Columns)
%;[AII Columns) E;{EAII Columns) e %frderid eI ;I
[]firstname X Rodate %:;'S:Ld K S;[AII Columns) j
[¢|lastname [Jeustomerid Elname

[lyear

[¢]author j




Background: Well-designed databases
can pose a problem for developers.

= [n the data world, a database is designed for
maintainability, security, efficiency, and scalability.

= |ts data is organized in a way that satisfies the demands
of good database design, yet provides challenges for the
developer who needs to access that data.



B The Purpose of the Demo

= To show how to use Entity Framework with SQL Server

in ASP.Web Application
Customers * Books *
% id 7 id
firstname Orders * name
lastname 7 oid year
j( odate - author
customerid country

-

Orderitems *
7 id
orderid
bookid

- .




Relations in Databases vs
Relations in Entity Framework

= One-to-one Also Relations in EF Entity

= one-to-many Framework supports the relational

= many-to-many | database’s one-to-many and

many-to-many concepis.




m One-to-many relationship

= Entity A can have many Entity B, but Entity B can have
only one Entity A, then A and B is one-to-many
relationship.

= In our demo: A customer can have many orders, but an
order can have only one customer

Customers
% id

la




HE Many-to-many

= Entity A can have many Entity B;
Entity B can have many Entity A.

= This relationship usually needs a matching table in a
relational database for modeling. Technically, after a
matching table is added, a many-to-many relationship
has been broken into two one-to-many relationships.

. \ eritems
In our demo: Orders can have many items L
(books), and items can belong to many orcere
OrderS count
- we need a table “Orderltems”
N J :

Orders ? id
F  oid name
odate year
customerid author
country




r*.ﬁ Customer )
= Properties
¥ id
B firstname
= lastname
= Navigation Properties
B Orders
'Y W,

(4 Order @)
= Properties
# oid
#f odate
=F customerid
= Navigation Properties
& Customer
B Orderitems
< A

B Entities in our Demo

s .

4 Orderitem

= Properties
9 id
= orderid
= bookid
= count
= Navigation Properties
Book
Order

/ o
“:  Book

-

= Properties
& id
5 name
= year
=F author
= country
= Navigation Properties
= Orderitems

L




HE Entity Data Model Wizard

Add Mew Itern - C:\TestiSaitti2 0104 [~ 7 (3]
Installed Templates Zort by [DEfauIt x ] Zearch Installed Termplates j e |
Wisual Basic ‘ :
o — Type: Vv | C#
i o= web Form Visual Ci HRSRSRE _
A project itern for creating an ADOVMET
Online Templates Entity Data bodel,
RS ISR Faster Page Wisual C#
Wifeb User Control Wisual CH
Q'g AD0MET Entity Data MModel Wisual C#
(g',} A0 MET EntityOhject Generator Wisual CH
kicrosoft Visual Studio @

. Wouware attermpting to add a special file type (ADO.MET Entity Data
_J; Maodel) to an A5P.MET Wifeb site. In general, to use this type of iterm in
your site, you should place it in the "&pp_Code’ folder. Do you want to
place the file in the '&pp_Code’ folder?

Wes ] [ Mo ] [ Cancel

%J Class Diagrarn Wisual C#
“’ Crystal Report Wisual C#
= | DataSet Wisual C#

= =

= —1

Marne: ViiniMDdeI.Edr‘nx Flace code in separate file




HE Entity Data Model Wizard

Entity Data bModel Wizard

Choose Model Contents

What should the model contain?

B

Ermpty rmodel

from
database

Generates the model from a database. Classes are generated from the modelwhen the project is compiled.
This wizard also lets wou specify the database connection and database objects to include in the model.




B Choose Your Data Connection

Connection Properties i ]

Enter information to connect to the selected data source or click LJL_:\/ Choose Your Data Connection
I "Change" to choose a different data source and/or provider.

Which data connection should your application use to connect to the database?
Data source:

IsaIesa—Iaptop\sqle)(press.BookShop.dbo '] [ New Connection...

Microsoft SQL Server (SqlClient) Change...

Server name:

i SALESA-LAPTOP\SQLEXPRESS -
2

Log on to the server

Entity connection string:

& = » metadata=res;//*/App_Code.BookShop.csdl|res;//*/App_Code.BookShop.ssdl| o
) Use Windows Authg Microsoft Visual Studio | res.//*/App_Code. BookShop.msl;provider=System.Data.SqlClient;provider connection

— ' string="Data Source=SALESA-LAPTOP\SQLEXPRESS;Initial Catalog=BookShop;Integrated
() Use SQL Server Auth Security=True"

User name: 3 o

i '0 Test connection succeeded. _ ) o ]
Password: - Save entity connection settings in Web.Config as:
BookShopEntities
Sa

Connect to a database ’ < Previous H Next = }

) Select or enter a database name:

BookShop -

() Attach a database file:




B Choose Database Objects

“# Choose Your Database Objects

Which database objects do you want to include in your model?

4 [V]3 Tables
V)32 Books (dbo)
[v|3 Customers (dbo)
V]33 Orderitems (dbo)
VI3 Orders (dbo)
"3 sysdiagrams (dbo)
» [V Views
» [} % Stored Procedures

—

(v] Pluralize or singularize generated object names

Include foreign key columns in the model

Model Namespace:

BookShopModel J




B BookShop.edmx

App_Code/BookShop.edmx* X

7 Customer

= Properties
¥ id
= firstname
“ lastname
= Navigation Properties
Orders

P

5 Order
= Properties
# oid
= odate
' customerid
= Navigation Properties
& Customer

% Orderitems

= Properties
o id
= orderid
2 bookid
= count
= Navigation Properties
= Book
Order

%2 Book

= Properties
Hid
= name
= year
= author
= country
= Navigation Properties
= Orderitems

1

<, . er > x

=ia ok M

1.4 Solution 'OurBookShopV2012\ =

# C:\..\OurBookShopv2012] |

[ Account

= App_Code

4 %3 BookShop.edmx

+% BookShop.Designer

%] BookShopBL.cs
¢ BookShopDB.cs L

- [ App_Data

i O3 Scripts

» [ Styles

» ¢ = Aboutaspx

1+ ¢l Books.aspx

#|.} CreateBooksTable.sql

N

Al Femntafiicto e Takln n

< 1 3




AND ONE MORE THING



B N-Tier with Entity Framework

= Why:
App split by machine boundary
Need to serialize object graphs
Save changes made elsewhere

mHow: use WCF with
Self-Tracking Entities
WCF Data Services, OData
WCF RIA Services
Your own data transfer objects al




B Summary

= Entity Framework is Microsoft's implementation of ORM.
= It is widely used, it is mainstream.

= it gives lot of benefits for programmers.
easy to use
raise to abstraction level
save time, save money
etc

m if interested start here:



H Main resources

m Julia Lerman: Programming Entity Framework

m http:/msdn.microsoft.com/en-us/default.aspx

= hitp://msdn.microsoft.com/en-
us/library/0g696172%28v=vs.103%29.aspx

= http://msdn.microsoft.com/en-us/data/ef.aspx

= etc

m hitp://entityframeworktutorial.net/

m hitp://en.wikipedia.org/wiki/Object-relational mapping
m http://en.wikipedia.org/wiki/Entity framework ‘




Thanks for your attention

question and comments, bitte
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