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Vad -arkentity Framework?

0The Microsoft ADO.NET Entity Framework is
an Object/Relational Mappin@RM) framework
that enables developers to work with relational
data as domawuspecific 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 usir
LINQ , then retrieve and manipulate data as
strongly typedobjects.o

Kalla och las mer
https.//msdn.microsoft.com/ens/data/aa937709.aspx
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Vad-arADONET?

. ADO.NET harsinarotteri ADO 6 Act i Y
DataObjects

. ADO ar ett API for dataatkomstill olika
datakallor.

- ADO lanserade4996 och skull@ersatta
Microsofts tidigarenekanismer for
dataatkomst.

. ADO.NET lanserades NET 1.0och har manga
forbattringar och darfér ansesom en helt egen
produkt.

Vad-arlORM?

. ORM star forObjectRelationalMapping

- ORM éarett samlingsnamn for tekniker att ga mellan
relationsdatabasesch objektorienterade applikationer.

- ORM ar ett objektorienteragsystem sonkonverterar
databastabeller till klasseapellradertill objekt,
och cellertill egenskaper.

SO~
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ORM & Nagraexempel

- Entity Framework
https:/msdn.microsoft.com/data

- LINQ to SQL
https:/imsdn.microsoft.com/en
us/library/vstudio/bb397926.aspx

- Nhibernate
http://nhibernate.info/

- DatabaseObjects
http://www.hisystems.com.au/databaseobjects

- Dapper ORM
https:/en.wikipedia.org/wiki/Dapper ORM

{ Application J

ORM interface

Entity Framework
Entity Data Model (EDM)

Describes object-relational mapping

ADO.NET Provider

Queries/ Updates

Data Store

Exempel pdproviders
A Microsoft SQL Server
A MySQL
Connector/NET
A Oracle Data Provider
for NET
A 1BM DB2

Bildkalla: https://msdn.microsoft.com/en-us/data/aa937709.aspx




Vad:ar lLINQ?

- LINQ star for LanguagéN tegratedQuery.

- LINQ &ar enkomponent som finns i Microsoft .NET

- LINQ to Entitiesanvands Entity Framework.

- LINQ to Objectsanvands for att komma &@thjekt i minnet.

- LINQ to SQL anvands for att stalla fragor mot MS SQL
(kallas aven XLINQ).

- LINQ to XML anvand$or att hanteraXML-filer
(kallas aven XLINQ).

- LINQ bestar till grunden av ett AP| bestadende av tillaggsmetod
(extensionmethod9 som tillhandahaller de funktioner som
behovs for att skicka forfragningar tillika objekt.

.NET Lanquage-Integrated Query

C# VB Other

.MET Language-Integrated Query [LING)

LING enabled data sources
ADO.NET LING Technalogies

LING LIMNG LIMNG LING LING
to Objects to DataSet to SOL to Entities ko XML

{5 X

Objects Relatianal XML




Entity Framework Datamodeller

Database First

Database

Model First

-
Code

Database

Code First

Code

Database

Bildkalla

http://mww.webtech360.com/detail/design-entity-data-model-part-1-database-first-3515.html
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8 Ovni tNorhwind
New Project ? X
P Recent NET Framework 452 =/ Sort by: Default Search Installed Templates (Ctrl+E) P~
4 Installed cx a .
— K] Blank App (Universal Windows) Visual G2 Type: Visual C=
4 Templates A project for creating a command-line
s
4 Visual C# E] Blank App (Universal Windows 8.1) Visual C# application
b Windows
c=
Web E] Windows Forms Application Visual C#
Android
cx
Cloud =] weF Application Visual C#
Extensibility <
b i0s Consale App Visual C#
Mobile Apps
. c=
Reporting B Hub App Wniversal Windows 2.1) Visual G2
Silverlight
Test =c7
ASP.NET Web Application Visual C#
WCF -l
Workflow s :
Shared Project Visual C#
b Visusl Basic (=H| J
Visual F& '
R v:z:; . E Class Library (Package) Visual C#
SQL 5 D
Pym;“' EB Console Application (Package) Visusl G2
- -
[R— Click here to go online and find templates.
Name: EFmotNorthwind
Lecaton ot P,
Solution: Create new solution
Solution name: EFmotNorthwind Create directory for selution
[] Add te source control
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Add A Neww

t emé

Solution Explorer

@ o-seam| p -

Search Solution Explorer (Ctrl+7)

& Sclution 'EFmetNorthwind' (1 project)

4 EFmotNorthwind .
b Properties ki Build
[ =B References Rebuild
#71 App.config Clean
P # Program.cs View
Analyze
&  Publish...

= Publish as Azure WebJab...

Scopeto This

Mew Solution Explorer View

Add
o1l Manage MuGet Packages...

G Set as StartUp Project
P ¥roj

Pl ¥ MNew ltem... % Ctrl+Shift+ A

‘a Existing Item...

Shift+Alt+ A

#3  MNew Folder

ADO.NET Entity Data Model

Add New ltem - EFmotMorthwind
4 |nstalled

4 Visual CF ltems
Code
Data
General
I Web

Windows Forms
WPF
Reporting
SOL Server
Workflow

Graphics

P Online

Sort by:

Default -

ADQ.NET Entity Data Model

DataSet

EF 5.x DbContext Generator

EF 6. DbContext Generator

LINGQ to SOL Classes

Service-based Database

XML File

Visual C# [tems

Visual C# ltems

Visual C# ltems

Visual C# ltems

Visual C# ltems

Visual C# ltems

Visual C# ltems

Click here to go enling and find templates.

? X
Search Installed Templates (Ctrl+E) P~

Type: Visual C# [tems

A project itermn for creating an ADONET
Entity Data Model.

NorthwindModel

Name:




EFDesigner frondatabase

Entity Data Model Wizard *

Choose Model Contents

What should the model contain?
& &

EF Designer Empty EF Empty Code  Code First
from database vV=lLE First model  from database

model

Creates a model in the EF Designer based on an existing database. You can choose the database connection,
settings for the model, and database objects to include in the model. The classes your application will
interact with are generated from the model.

Cancel

Skoacp aonesniond Conn

Choose Your Data Connection

‘Which data connection should your application use to connect to the database?
Connection Properties ? X

Enter information to connect to the selected data source or click "Change” to
choose a different data source and/or provider.

Data source:

|Mi(rnmft SQL Server Database File (SqlClient) | Change...

Database file name (new or existing): V a I ] é S Q L S e r
[ €\Northwind\NORTHWND MDF | Erowse... | Databasd-iled
Och valj sedan
(®) Use Windows Authentication databasen
(O Use 5OL Server Authentication é N O R T H WN D . D F ()

Log on to the server

Save my password

Adyanced...

Test Connection oK Cancel




Entity Data Model Wizard

i ) Choose Your Data Connection

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

Connection string:

metadata=res:,//*/MNorthwindModel.csdl|res://*/MNorthwindModel ssdl|
res:/*/NorthwindModel.msl; provider=Systern.Data.5qlClient; provider connection string="data source=
(LocalDB)\MSSCLLocalDB;attachdbfilename="E\Dropbox-! MAHMUD VIKTIG 2015 !-\! Document\Mina
Kurser\Databas Newton 2013\ powerpoints\NORTHWND\NORTHWND.MDF";integrated
security=True;cennect timeout=30;MultipleActiveResultSets=True App=EntityFramework'

Save connection settings in App.Config as:

[NORTHW/NDEntities

< Previous Next = Cancel

Vg dr EEF ver si oneé

Entity Data Model Wizard

Choose Your Version

Which version of Entity Framework do you want to use?
®) Entity Framework 6.x
(O Entity Framework 5.0

@ Itisalso possible to install and use other versions of Entity Framework.
Learn more about this

< Previous Mext » Cancel




V& dhbpllert. abel | er é

Entity Data Model Wizard x

Which database objects do you want to include in your model?
le [TRBIEE] ,.
[ dbo
CIFE Categories
CIFE Contacts
B CustomerCustomerDemo
[CJEE CustomerDemographics
[CJER Customers
CIE Employess
CIEE EmployecTerritories

Choose Your Database Objects and Settings

[CIEE Region

CIFR Shinner: hd
[] Pluralize or singularize generated object names

Include foreign key columns in the model
Import selected stored procedures and functions into the entity model
Model Namespace:

[NORTHWNDMadel |

< Previous Einish Cancel

Sakerhetsvarnigen arcinte salfarlig!

Security Warning ? >

Running this text template can potentially harm your computer. Do not run it if you cbtained it
from an untrusted source,

Click OK to run the template.
Click Cancel to stop the process.

] Do not show this message again




Und:elr Refellences

N o-sCT@| K-

Search Solution Explorer (Ctrl+7)

] Solution 'EFmotMNorthwind' (1 project)
4 EFmotNorthwind

B J& Properties

4 wm References

=0 EntityFramewaork.5qlServer

=8 Microsoft.Csharp

=0 System

50 System.ComponentModel. DataAnnotations
=0 Systemn.Core

=0 Systern.Data

=B System.Data.DataSetExtensions
50 System.Net.Http

=0 Systern.Runtime.Serialization
=0 Systemn.Security

=0 System.Xml

=0 System.Xml.Ling

& Anaers s
50 EntityFramework

¢l App.config

FilenApp.config

En XMLfil som innehaller ett antal viktiga installningar kconnectionStrings

Program.cs
1
2 m<configuration>

3 = <configSections>

1 <!-- For more information on Entity Framework configurat
5 <section name="entityFramework" type="System.Data.Entity
6 </configSections>
7
8
9

= <startup>
<supportedRuntime version="v4.8" sku=".NETFramework,Vers
</startup>
10 = <connectionStrings»>
11 <add name="NORTHWNDEntities" connectionString="metadata=
12 </connectionStrings>
13 = <entityFramework>
14 = <defaultConnectionFactory type="System.Data.Entity.Infra
15 = <parameters>
16 <parameter value="mssqllocaldb"™ />
17 </parameters>
18 </defaultConnectionFactory>
19 = <providers>
20 <provider invariantName="System.Data.SqlClient" type="
21 </providers>
22 </entityFramework>

23 </configur‘ation>|

CE—
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FilenNorthwindModel:edmx

EnXMLf i | s o m GomceptualMoldls e StodbageModets
och mappingmellan dessa! Oppna filen i en XMditor

4 .:;'g_] MorthwindModel.edmx

4 T MorthwindModel Contex € Open
b ¥ NorthwindModel.Cor Open With... ﬁ?
Open With - NorthwindModel.edmx 7 X

Choose the program you want to use to open this file:

ADO.MET Entity Data Model Designer (Default) ~ Add...
50N Editor
JSON Editer with Enceding

R
Automatic Editer Selector (XML) femove
XML (Text) Editor
XML (Text) Editor with Encoding Set as Default

Source Code (Text) Editor

Source Code (Text) Editor With Encoding

HTML Editor

HTML Editer with Encoding

HTML (Web Forms) Editor

HTML (Web Forms) Editor with Encoding

C55 Editor

C55 Editor with Encoding

5C55 Editor

SCSS Editor with Encoding hd

NorthwindModel.edmxoosr. .t

NorthwindModel.edm [Diagrami] +
¢F OrderlD
& CustomerlD = Properties
K EmployesiD ¢¢ ProductlD
K OrderDate = Properties K Producthlame
K RequiredDate ¢ OrderlD & SupplierlD
¥ ShippedDate o ProductiD & CategorylD
F oShipVia e o UnitPrice | & QuantityPerUnit
K Freight 1 " & Quantity = 1 F UnitPrice
¥ Shiphame & Discount & UnitsinStock
K ShipAddress = Mavigation Properties F UnitsOnOrder
K ShipCity & Orders & ReorderLevel
# ShipRegion ¥& Products # Discontinued
& ShipPostalCode - 1=l Navigation Properties
& ShipCountry += Order_Details

1= Navigation Properties |

¢= Order_Details

I

11



-5

Add New

Update Model from Database...

Generate Database from Model...

Add Code Generation ltem...

Table Mapping
Stored Procedure Mapping

Show in Model Browser

Properties

= Properties Refactor
¢2 ProductlD R
& ProductName sname
& supplierlD 3 Cut Ctrl+X
~ CategorylD |:'|—'I Copy Ctrl+C
& QuantityPerUnit Paste Ctrl+V
: UnitPrice Move to new Diagram
UnitslnStock
Delete from Model Del
& UnitsOnOrder X
K ReorderLevel Remove frem Diagram Shift+Del
& Discontinued Collapse
= Navigation Properties Include Related
¥ Order_Details Validate

Alt+Enter

MappindDetails

Mapping Details - Products

[

Operator  Value / Property

Column
4 Tables
4 A Ma
Y
A

ps to Products

<Add a Condition»
Column Mappings

3 ProductlD:int
ProductMame : nvarchar
SupplierlD : int
CategorylD : int
QuantityPerlUnit : nvarchar
UnitPrice : money
UnitsInStock : smallint
UnitsOnOrder : smallint

RecrderLevel : smallint

M 00 0N 00 00 0 00 0 oo

Discontinued : bit

BH <Add a Table or View>

trrrrreree

Fo

e

ProductiD : Int32
ProductMame : String
SupplierlD : Int32
CategorylD : Int32
QuantityPerUnit : String
UnitPrice : Decimal
UnitsInStock : Int16
UnitsOnOrder: Int16
ReorderLevel : Int16

Discontinued : Boolean

12



KlassenNORTHWNDEntitie:
Arver fran DbContext

connectionString
Hamtas fran filedpp.config

public partial class NORTHWNDEntities : DbContext

{
public NORTHWNDEntities() : base("name=NORTHWNDEntities™)

{
¥

protected override void OnModelCreating(DbModelBuilder modelBuilder)
{

¥

throw new UnintentionalCodeFirstException();

public virtual DbSet<Order Details> Order Details { get; set; 1
public virtual DbSet<Orders> Orders { get; set; }
public virtual DbSet<Products> Products { get; set; }

}
Vad-arDbContext?
: datab
. 2 ! DbContext instance Egr:‘r‘,""k;‘i;%”nﬁe“
represents a combination of skiterlésnilrlwg och
H skrivningtill en
the Un_lt Of Work and databas.
Repository patterns such

that it can be used to

guery from a database and
group together changes that
will then be written back

to the store as a unit .2

0Ett laoen sperkot

Kalla: MSDN

13



Vad arDbSef

- 2 ! DbSet represents the collection of all

entities in the context, or that can be
queried from the database, of a given
type. DbSet objects are created from a

DbContext using the DbContext.Set method. 2

Kélla: MSDN

public virtual DbSet<Order Details> Order Details { get; set; }
public virtual DbSet<Orders> Orders { get; set; }
public virtual DbSet<Products> Products { get; set; }

KlasserOrder Details

public partial class Order Details

{
public int OrderID { get; set; }
public int ProductID { get; set; }
public decimal UnitPrice { get; set; }
public short Quantity { get; set; }
public float Discount { get; set; }

public virtual Orders Orders { get; set; }
public wvirtual Products Products { get; set; }

14



Unld:earosi% kler® vri g

4+ NorthwindModel.edmx
B PN MorthwindModel.Contest.t
T MorthwindModel.Designer.cs
T MorthwindModel.edmx.diagram
4 Y MNorthwindModel tt
™ MorthwindMeodel.cs
b 7Y Order Details.cs
b P Orders.cs
b TN Products.cs

Skapa eninstans NORTHWNDEn(ities

static void Main(string[] args)

{
var dbContext = new NORTHWNDEntities();

dbContext.

@ GetType -
i GetValidationErrors

A Orders

A Order_Details

A Products

g SaveChanges

§  SaveChangesAsync

@ Set

W@ Set<: -

15



Enforsta LINGfraga

var dbContext = new NORTHWNDEntities();

var query = from p

in dbContext.Products
select p;

Skrivutdin/ ILINGQfraga

var query = from p

in dbContext.Products
select p;

Console.WritelLine( query);

B

file:/ ¥/ C:/EF Projekt/EFmotNorthwind/EFmotMorthwi... — O

[Extentl]l. [ProductID] AS [ProductIDl].

[Extentl]. [FroductName] AS [ProductMame].
[Extentl 1. [SupplierID] AS [SupplierID],
[Extentl]l.[CategoryID] A% [CategorylID],
[Extentl]. [QuantityPerUnit] AS [QuantityPerlUnitl].
[Extentl]l. [UnitPricel AS [UnitPricel.

[Extentl]l. [UnitsInStock] AS [UnitsInStockl.
[Extentl]. [Units0On0rder] AS [UnitsOnOprder].
[Extentl]l. [ReorderLevell AS [ReorderLevell.
[Extentl]l.[Discontinued] A8 [Discontinued]
FROM [dbol.[Product=] AS [Extentl]

16



Visa-antal produkter

var dbContext = new NORTHWNDEntities();
var query = from p in dbContext.Products

select p;

Console.WriteLine("Antal : "+query.Count());

En tillaggsmetod
(ExtensionMethod)

Skrivuten lista palalla produkter

var dbContext = new NORTHWNDEntities();
var query = from p in dbContext.Products

select p;

foreach (var item in query)

{

Console.WritelLine(item.ProductName);

}




Visa-en:sorterad dista

from p in dbContext.Products
orderby p.ProductName
select p;

var query

from p in dbContext.Products
orderby p.ProductName descending
select p;

var query

Fallande
Z-A

Visacde! 10 forstaprodukter

var query = (
from p in dbContext.Products
select p
). Take(10);

En tillaggsmetod
(ExtensiorMethod)

18



Visa produkter fran 120

var query = (from p in dbContext.Products
orderby p.ProductName
select p).Skip(10).Take(10);

Koppla tillaggsmetode
(Chaining

Visa-en lista pa allaprodukter som:kostarmer-an §
Ett forsta forsokrmed C#

var dbContext = new NORTHWNDEntities();

var query = from p in dbContext.Products select p;
foreach (var item in query) {

if(item.UnitPrice > 50) _

Console.WriteLine(item.ProductName + "\t" + item.UnitPrice);

B filey///C:/EF Projekt/EFmotMorthwi... — O >

izhi Kobe Hiku 27.808680

arnarvon Tigers 6256008
%ir Rodnevy’sz Marmalade 81, 080008
hiiringer Rosthratwurst 123.797808
Gte de Blave 263.56808

anjimup Dried Apples L3 .A00a

Raclette Courdavault L 5151515}

19



Visaen lista pa alla produkter;som:kostarmer-an §
Entbattre [6sning-med LINQ

var dbContext = new NORTHWNDEntities();
var query = from p in dbContext.Products
— where p.UnitPrice > 50
select p;
foreach (var item in query) {
if(item.UnitPrice > 50)
Console.WritelLine(item.ProductName + "\t"
+ item.UnitPrice);

Data Source

| Item 1 |

| Item 2 |

| Ttem 3 |

| Item n |

Query
from...
where...

select...

Query
Execution

foreach {var item 1in

Get data

‘-

Return each item

Do something with item
| Kalla: MSDN

Gel next item

20



Visa:-alla produkter.som-borjar.pa A

var dbContext = new NORTHWNDEntities();

var query = from p in dbContext.Products
where p.ProductName.StartsWith("A")
select p;

foreach (var item in query) {

Console.WritelLine(item.ProductName + "\t"
+ item.UnitPrice);

}

Visa-alla produkterssommmilerh /ol

var query = from p in dbContext.Products
where p.ProductName.Contains("Anton")
select p;

21



Gruppering

var dbContext = new NORTHWNDEntities();

var query = from p in dbContext.Products

group p by p.CategorylD;

foreach (var kategori in query )

{
Console.WritelLine("Kategori "+ kategori.Key);
foreach (var p in kategori)
{
Console.WriteLine("\t"+p.ProductName);
}
}
EFDatabasd-irst

Ovningar-mot-databasen\Videobutik

© N o o s~ w DR

Skapa ett nytt projekt i Visual Studi@@nsoleApplicatior).
Lagg til |l HBntityDétaModeb NET
vValj OEF Ddatsbasgner fr om
Skapa en Connection mot MS SQL Server.
Connecttill databasen Videobutik.

Undersokedmxfilen.

Skapa en instans ¥ideobutikEntities

Skapa en LINQraga som hamtar en sorterad lista pa alla
kunder.

Skapa egna LIN@agor mot databasen.

22



Overkurs
Vil kar hk uncd-eir h'ar 0

var query = from u in dbContext.Uthyrning
join k in dbContext.Kunder on u.Kund equals k.Kundnummer
join f in dbContext.Filmer on u.Film equals f.FilmID
where u.Aterlamning.Equals(null) && f.Titel == "Matrix”
select new { k.Namn, f.Titel, u.Uthyrningsdatum };
foreach (var item in query) {
Console.WriteLine(item.Namn + " " + item.Uthyrningsdatum );

}

Overkurs
Lagg tillen n
kund
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