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sl s In eigener Sache

i"Herbstcampus
+ Dipl.-Inf (Univ.) .

= Senior Consultant, Architekt und Trainer

» Programmiererfahrung > 25 Jahre
= |2+ Jahre Java Enterprise Entwicklung

s 7+ Jahre .Net Entwicklung (C#)

= Schwerpunkte
= Software-Architektur

= Verteilte (heterogene) Systeme

» Objekt-Relationales Mapping

» E-Mail: thomas.haug@mathema.de
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MATHEMA

»  Entity Framework 1.0

Uberblick

Architektur

CRUD

Abfrage Moglichkeiten

Warum Update notwendig?

»  Model First
»  Self-Tracking-Entities
= Code-First

« Fazit

#Herbstcampus
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ML Uberblick

i"Herbstcampus

= Objekt Relationales Mapping

DR a———

\k = Impendance Mismatch

Granularitat

= Vererbung/Polymorphie
= [dentitat

= Beziehungen

Herbstcampus 2010 — Nachschlag 4



MATHEMRA Uberblick

#Herbstcampus

= QOffizielle Version Entity Framework 1.0
« Bestandteil .Net 3.5 SP1

« Entity Framework 4.0 Bestandteil des .Net 4.0 Release

»  Community Technology Preview (CTP) 4 fiir VS2010
« ermoglicht Code First

« ermoglicht Annotations-basierte Persistenz
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MATHEMA , .
Uberblick

#Herbstcampus

= Dient dem Speichern von Objekten in relationalen Datenbanken
« Kapselt ADO.Net und SQL vor Entwickler
= (Transparente) Persistenz fir (POCO) Klassen

= Unterstiitzung von Vererbungshierarchien und polymorphen
Abfragen

» Transitive Persistenz fiir Objektgraphen
« Unterstiitzung fur

« ,,Lazy Loading® (implizit erst ab Version 4.0)
« ,Eager Fetching*
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MATHEMA , .
Uberblick

#Herbstcampus

s Transaktionales ,Write-Behind*

= Optimistische Locking

» Unterstitzung von abgekoppelten Objekten

= Unterstiitzt SQL Server ,,out-off-the-box*

»  SQL Tracing 1st Bestandteil, aber nur fiir Abfragen

« Abhilfe schafft EFProviderWrapper

» Caching provider (Velocity)
» EFTracing Wrapper
= Microsoft Public License (Ms-PL)
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MATHEMA : :
Architekturiiberblick

i Herbstcampus

Applikation

L e

Entity Framework

ADO.Net 2.0
Y

s ]
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MATHEMA : y :
Architekturiiberblick

i Herbstcampus

— Applikation
Conceptual -
Model @ObjectContext
Mapping Entity Framework
|
— I
Stor_age *

= = .
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MATHEMA

Architekturiberblick

#Herbstcampus

<edmx : Edmx Version="2.0" ...>

— Appli
= PP <edmx:Runtime>
Conceptual <edmx : ConceptualModels>
Mode! /A\Ob- ec
O i </edmx : ConceptualModels>
j E ntit Fr <edmx :Mappings>
Mapping y </edmx :Mappings>

— <edmx: StorageModels>

Storage </edmx: StorageModels>
Model E <edmx :Runtime>

[</edmx : Edmx>
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MATHEMA

Architekturiberblick

L
4 Hoarheteamnn
<edmx :Edmx Version="2.0" ...>

<edmx :Runtime>
<edmx : ConceptualModels>
<Schema Namespace="EFvsNHModel". .>
= <EntityContainer Name="EFvsNHEntities">

o <EntitvyvSet Name="Simple Categories"
Conceptual Entll/tyType="EFsz§Model : Cgtegory" />

Model </EntityContainer>
<EntityType Name="Category">
— T <Key>
= <PropertyRef Name="CategoryID" />
Mapping | </Key>
SPToperty e At S Mullable="falge"
— store:StoreGéneratedPattern="Identity" />
e Nt e
= gth="false" />
Model </EntityType>
</Schema>

</edmx:ConceptualModels>
</edmx : Edmx>
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<edmx:Edmx Version="2.0"
<edmx:Runtime>
<edmx : StorageModels>

<EntityContainer Name="EFStoreContailner">

<EntitySet Name="Simple Categories"
EntityType="EFvsNHModel.Store.Simple Categories"

— store:Type="Tables" Schema="dbo" />
</EntityContainer>
— L] <EntityType Name="Simple Categories">
Conceptual s —
Model e
<PropertyRef Name="CategoryID" />
— </Key>
= <Property Name="CategoryID" Type="1int"
Mapping Nullable="false"
- StoreGeneratedPattern="Identity" />
<Property Name="name" Type="nvarchar"
— Nullable="false" MaxLength="50" />
Storage <Property Name="description"
Model Type="nvarchar" MaxLength="200" />
</EntityType>
</Schema>

</edmx: StorageModels>
</edmx : Edmx>

Herbstcampus 201,




<edmx:Edmx Version="2.0"
<edmx:Runtime>
<edmx :Mappings>

<Mappling Space="C-S"
xmlns="http://schemas.microsoft.com...">

<EntityContainerMapplng
StorageEntityContailner="EFStoreContainer"
CdmEntityContainer="EFvsNHEntities">

<EntitySetMapping Name="Categories">
C <EntityTypeMappling
TypeName="EFvsNHModel.Category">
<MappingFragment StoreEntitySet="Simple Categories">

<ScalarProperty Name="CategoryID"
ColumnName="CategoryID" />

M <ScalarProperty Name="Name" ColumnName="name" />

<ScalarProperty Name="Description"
ColumnName="description" />

</MappingFragment></EntityTypeMapping></EntitySetMapping>
| </EntityContainerMapping>
</Mapping>
</edmx :Mappings>
</edmx : Edmx>
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MATHEMA : :
Architekturiiberblick

#Herbstcampus

SaC‘!lOI’l

Entity Framework

Applikation

Context

Y

s ]
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MATHEMA : :
Architekturiiberblick

#Herbstcampus

Applikation
| /i\ ObjectQuery
gngziz;t;t Transaction @LINQ to
Entities

Entity Framework

Y

s ]
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MATHEMA

CRUD

#Herbstcampus

? C)reate i Category 2
Erzeugen und Persistieren -
einer Category Instanz 3 Properties
1‘3{" _ategoryID
4 (R)ead 'ff' Descripkion
. . 'ff' Marme
Lesen eines Category Objekts

aus der Datenbank

= (U)pdate
Modifizieren des Category
Objekts in der Datenbank Simple_Categories
Column Mame Data Type Idenkiky
- (D)elete | CategoryID int
Loschen der Category Instanz name rvarchar(s)

_I descripkion revarchar(z200)

_l

aus der Datenbank
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MATHEMA
CRUD

i"Herbstcampus

= Create
Erzeugen und Persistieren einer Category-Instanz

using (EFvsNHEntities ctx =
new EfvsNHEntities()) {

Category myCat = new Category () {
Name = "Motorteile"

I

// EF 1.0 Variante, deprecated
ctx.AddToCategories (myCat) ;

ctx.Categories.AddObject (myCat) ;

ctx.SaveChanges () ;
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MATHEMA

CRUD

i"Herbstcampus

= Read
Lesen eines Category-0bjekts aus der Datenbank

using (EFvsNHEntitilies ctx =
new EfvsNHEntities ()) {
EntityKey key = new EntityKey (
"EFvsNH.Categories",
"CategoryID",
myCat.CategoryID) ;

// Variante 1
Category gefCat = (Category)
ctx.GetObjectByKey (key) ;

// Variante 2
bool gefunden = ctx.TryGetObjectByKey (key,
out gefundeneCategory) ;
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MATHEMA
CRUD
#Herbstcampus

= Update
Modifizieren eines Category-0Objekts in der Datenbank

using (EFvsNHEntities ctx = new EfvsNHEntities()) {

// bereits existierende, aber
// nicht 'attached' Entitat
ctx.Attach (myCat) ;

myCat.Name = "neuer Name";

ctx.SaveChanges () ;

19
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MATHEMA

CRUD

#Herbstcampus

= Pelete

Loschen der Category-Instanz aus der Datenbank

using (EFvsNHEntities ctx =
new EfvsNHEntities()) {

//Object muss im Context geladen sein!
ctx.DeleteObject (myCat) ;

ctx.SaveChanges () ;
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MATHEMA

Entity Abfragen

i"Herbstcampus

LING to -
Entities U
ObjectServices

1-F
-

[ EntityClient provider

Il

=
_—

= LINQ to Entities
= Entity SQL mittels Object Services
= Entity SQL mittels Entity Client
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MATHEMA

Entity Abfragen

#Herbstcampus

var cat =
from categ 1n
ctx.Categories
where
categ.Name.StartsWith ("A")
orderby categ.Name ascending
select categ;

// Projection
select new {
name = categ.Name,
desc = categ.Description

b
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MATHEMA

Entity Abfragen

var gsStr =
@"SELECT VALUE c
FROM Categories
AS ¢ WHERE c.Name='Motor'";

var entities = ctx.
CreateQuery<Category> (gStr) ;

#Herbstcampus

Herbstcampus 2010 — Nachschlag
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MATHEMA

Entity Abfragen

#Herbstcampus

using (var con = new
EntityConnection ("name=EF4")) {

con.Open () ;
var gStr =
"SELECT VALUE c
FROM Categories AS c ";
var cmd = conn.CreateCommand () ;
cmd.CommandText = gStr;
using (var rdr = cmd.ExecuteReader (
CommandBehavior.SequentialAccess) ) {
while (rdr.Read()) {
Console.WritelLine (rdr.GetString (1)) ;
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MATHEMA

Entity Abfragen — Eager Fetching

2 Category

il

i"Herbstcampus

42 SparePart &
=l Properties . . ROOtcategOI'y
stedar =I Properties
l;:l..l @gﬁa:n:l " lE’-gS|:u-a|rEF'.E|rI:I|::|
| o Description Mame
o . 1 * PPrice
Pt v . Sparcpart
-FEF‘arentCate T =l Mavigation Propetties .
= sperepats = Category ChildCategory
P ey Sparepart 2
« Fetching Sparepart 3 Sparepart 4

Category tempRoot =
(from catl in

context.Categories)

where catl.CategoryID ==

rootCategory.CategorylID
select catl)

.Single<Category> () ;
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MATHEMA

Entity Abfragen — Eager Fetching

L I
#Herbstcampus
Q;; - - M?;; SparePart =
=l Properties _ ROOtcategOI'y
. %Categnrym = Properties
L:'"l FfMame lE’-gS|:u-a|rEF'.E|rI:I|::|
: o Description Marne
___~| = Mavigation Properties 1 " ﬁf‘F‘rice ]
" -ir:}ciildCategjries = ﬁv?guai?::imperties Sparepart 1
E gl = Cteory ChildCategory
P Sparepart 2
« Eager fetching Sparepart 3 Sparepart 4

Category tempRoot =
(from catl 1in
context.Categories
.Include ("ChildCategories")
.Include ("SpareParts")

where catl.CategoryID ==

rootCategory.CategorylID
select catl)

.Single<Category> () ;
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MATHEMA :
Warum Update notwendig?

#Herbstcampus

€) Implizites Lazy Loading wurde nicht unterstiitzt

) Der EDM Designer ist fehlerhaft und unvollstindig

0 Model First wird nicht unterstiitzt

€D Keine Unterstiitzung fiir verteilte Anwendungen (N-Tier)

€) Keine vollstindige Unterstiitzung fiir Plain Old CLR Objects
(POCO)
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MATHEMA

Lazy Loading in EF 1.0

i Herbstcampus

@2 Category =

« Explizites Lazy Loading % sparepart 4
= Properties
: @ =l Propetties
0.1 gﬁ::s ervib 'i:?ﬁﬁparepartm
- 0 ] i""ﬁ‘DescriptiDn f,:‘f‘-.lame
using (EFvsNHEntities ctx = || & Havigation Froperties | ! > gﬁm
' ' * = . CQuanktity
new E FV S NHE n t 1 t l1eS ( ) ) { :_;_f E::ledlf::t:fleﬂg:ﬁi =l Mawvigation Properties
Fri SpareParts 2 Category

Category tempRoot= (Category)
ctx.GetObjectByKey (rootCategory.EntityKey) ;

Zj>tempRoot.ChildCategories.Load();

foreach (var category
in tempRoot.ChildCategories) {
Zj> category.SpareParts.Load() ;

Console.WritelLine ("Ersatzteile {0}",
category.SpareParts.Count()) ;
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MATHEMA

Lazy Loading in EF 4.0

i Herbstcampus

@2 Category =

« Implizites Lazy Loading % sparepart
= Properties
: @ =l Propetties
0.1 gﬁ::s ervib 'i:?ﬁﬁparepartm
- 0 ] i""ﬁ‘DescriptiDn f,:‘f‘-.lame
using (EFvsNHEntities ctx = || & Havigation Froperties | ! v | Srerice
] : * = . EEPQuantity
new E FV S NHE n t 1 t l1eS ( ) ) { :_;_f E::ledlf::t:fleﬂg:ﬁi =l Mawvigation Properties
Fri SpareParts 2 Category

ctx.ContextOptions
.LazyLoadingEnabled = true;

Category tempRoot= (Category)
ctx.GetObjectByKey (rootCategory.EntityKey) ;

foreach (var category
1in tempRoot.ChildCategories) {
Console.WritelLine ("Ersatzteile {0}",
category.SpareParts.Count()) ;
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MATHEMA

Model First

W Herbstcampus

BugShopService - Microsoft Yisual Studio ] = |ﬁ' |1|
File Edit ‘Wew Project Buld Debug Team Data Tools Test ‘Window Help
o™ = N REC R S B SR e R e S [ ~| | 3 |_propertyChanged - Sl G B E e Bl - o

ERA % [ @

3RO,

BugShopfodel.edmx® 3¢

= Model

> & X app.corfig

Bugshop3elfTracking. Co

= & BugShopModel.edmx
= |&] EF4BeispiciModel
= [ Entity Types
i @ kg Category
T =] Cfg Customer
G = g ) ¥
42 Category (=] 2 Customer & g o
= Properties [= Properties = [ Complex Types
Description Fd = %} Address
FHd rihlame i&l-i city
fName 5 Address —_— i&l-i country
FE\CAT_PARENT_ID [ Mavigation Properties -
[= Mavigation Properties & o = i&'l-i street
if;'el SpareParts
%] childcateqories # [ Associations
i?;l' ParentCategory @ @ EntityContainer: EF4BeispislEntities
& s = _J EF4BeispiclModel.5tore
0.1 # [ Tables [ Views
[E3 Stored Procedures
; *
.\{g SparePart ) <2 WipCustomer [ )
=» Custamer
= Properties [=l Properties
ﬁzdd [=) Mavigation Properties i
P Code Generation Strategy None
fName Connection String metadata=BugshopModel, csdl] . {BugShop
ﬁzPrice TablePerTypeStrategy. xaml (¥5) -
Eruantity Database Schema Mame dbo
[= Mavigation Properties DOL Generation Template SSOLTESQLIO.LE (¥S)
.:.'-{:I’ Category Entity Container Access Public
Entity Conkainer Mame EF4BeispielEntities
Lazy Loading Enabled True

Metadata Artifact Processing Copy to Output Directory

Mamespace EF4BeispielModel
Pluralize Mew Objects False
Transform Related Text Templates Or True
[col. ~ | Project = Yalidate On Build True
9 BugShopDatafccess
BugShopModel.edmx 140 9 BugShopDatadccess Database Generation Workflow

The path Far the Windaws WaorkFlow Foundation file that is used by the Generate
Database from Model wizard.

"5’ Mapping Cv
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MATHEMA

Model First

i Herbstcampus

BugShopService - Microsoft Yisual Studio B = |ﬁ' |1|
File Edit Wiew Project Buld Debug Team Data Tools Test  window  Help
E.ﬂ'ﬂ'ﬁﬂ|§|fa—{QLB|‘J'PJ'JJ'__$|D|DE|JUQ '||i3ijropertychanged 'Hh"ﬁﬁ}_ﬁﬁjﬁ}?ﬂﬂﬂ';

PR % % | b a@

BRES-

BugShopModel.edmx* ¢ [E

* B X appconfig BugshopSelf Tracking. Cont

= 4 BugShopModel.edmx
= |&] EF4BeispielModel

= [3 Entity Types

@ % Category

0.1 * = % Customer
(%] 7.3' ) @E d
42 Category E3] 4z Customer 3] 2 Address
ja Name
=l Properties =l Properties ® @2 SparePart
ﬁ:Description @ﬁld 0@ VipCustomer
@ﬁld ﬁ:Name = [E3 Complex Types
ihame = address = %)Address
PCAT_PARENT_ID [ Mavigation Properties o city
[= Mavigation Properties s = j} country
%] spareparts : [ street
%] childCategories ® [IJ Associations
%l parentCategory [ [@] EntityCantainer: EF4BsispielEntities

EF4BeispielModel.Category_SpareParts Association -
el -"\l | = |
Z &== £ L=
e Raprer % & 2 Association Set Mame Category_SpareParts

Diacurentation

=l Properties =l Properties

f?ﬁ?cid = Mavigation Properties End1 Mulkiplicity 0..1 {Zero or One of Category)

gINdame Endl Mavigation Property SpareParts

pPrice Endl ©nC . Cascade d
Blqunt End! Rale Mame EF4_CTPZ_CATEGORY

[=l Mavigation Properties

ey EndZ Mulkiplicity {Collection of SparePart)
EndZ Mawigation Property Category
el | Endz COnDelete M
EndZ Role Mame EF4_CTPZ_SPAREPART
Q 2 Errars | _:3 0 Warnings | L) 0 Messages Mame Eategury_SpareParts
[ et [iEle = [tine « [ col. ~ |projec ~ Referential Constraint Category - SparePart

& 1 Error 11007; Entity bype '‘Customer’ is not mapped. BugShopModel.edmx 129 L] BugShopDal

@ 2 Error 11007 Entity type "WipCustomer' is not mapped. BugShopModel.edmx 142 9 BugShopDal

Endl OnDelete
Specifies the action to take when an entity on this end is deleted

EE Pending Changes _}E} Error List L= Remuaiae. S mbal Results E Test Results ﬁ’ Mapping Details
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MATHEMA

Self-Tracking

#Herbstcampus

(Geanderte) Entitaten
zum Server transferieren

o Wu

Client

N | _ Server
Entitaten zum Client transferieren mit DB
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MATHEMA

Self-Tracking

#Herbstcampus

» Verdnderungen an abgekoppelten EXEE
(detached) Entitaten protokollieren % Category A
= Properties
s AIlStelle des IE)j,;‘flﬁuam:ri|:|I:i|:|r|
Id
Standard Code Generators Siame
. PCAT_PARENT_ID
erd dCI’ = I"-.I?vigatin:ln Properkies
. . % SpareParts
Self-Tracking-Entity Generator o ChidCategoris
2 ParentCategor
genutzt o
1
s Generiert zwei T4 Templates
“2 SparePart %
= Properties
Hid
#siid
f,:'hlame
f,:‘F'rin:e
“_‘@',:'Quantitv
= Mawigation Properties
EJ,CategDrv
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MATHEMA

Self-Tracking

i"Herbstcampus

EF4BeispielModel ConceptualEntityiadel -

== A

Code Generation Strategy  Mone

Connection Skring metadata=res: [|* /BugShopModel
Database Generation Warkfl TablePerTypeStrategy, xaml (WS)
Database Schema Mame dbo

DOL Generation Template  S30LToSQL10LEE (Y9

Enkity Container Access Public

Entity Container Mame EF4BeispielEntities

Lazy Loading Enabled True

Metadata Artifact Processing Embed in Qukput Assembly
Mamespace EF4BeispielModel

Plur alize Mew Objects False

Transform Related Text Tem True

valdate On uid True 21

Installed Templates Stk by: IDeFauIt j : | Search Installed Templates L |
Code Generation Strategy [ Wisual C# Items 00 HET ErbiOhisct G ; Type: Wisual C# Items
. . g (il =i =Inl=]s=1xn]d "

IJsed to sef the code generation strateqy of this model, The Code & project ikem ko generate a strongly-typed
] p i i i i Dat . -Tracki i : hrtvpe
Custom Tool' associated with this model, accessible from the ata 4 ADO.MET Self-Tracking Entity Generatar ObjectContext chass and Self-Tracking Entity
properties on this ikem in the solution explarer, will read this General classes,
property ta decide how ko generate code, ‘Web

Windows Farms

WPF

Reporting

WWorkflow

Zinline Templates

Tarne; | BugShopSelfTracking. tk
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MATHEMA

Self-Tracking

Solution Explorer

o | (2183
L) Program.cs
= (3 BugShopDataAccess
- = Properties
+- 2 References
----- = App.Config
- BugShopSefTracking.Context.tt
%] BugShopSelfTracking.Context.cs
- % BugShopSelfTracking.Context.Extensions.cs
- &) BugShopSelfTracking.tt
- %9 BugShopSelfTracking.cs
- 99 Category.cs
- % SparePart.cs
ClassDiagram1.cd
- 5 BugShopServer
- = Properties
&~ [ References
----- = App.config
#] BugShopServicelmpl.cs
] 1BugShopService.cs
#] Server.cs

wH
L;H

‘Herbstcampus

Generierte Context Klassen
= Standard ObjectContext Klasse

= Erweiterungen fuir Self-Tracking

Generierte Entitats Klassen

= Entitdten
= Erweiterungen fiir Self-Tracking
innerhalb der Entitdten

Herbstcampus 2010 — Nachschlag
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MATHEMA

Self-Tracking - Details

() IObjectwithChangeTracker
IMotifyPropertyChanged

| Category
lass

4 Fields
= F'rn:uperties
a, CAT_PARENT_ID

ff ChangeTracker
" ChildCategaries
5 Description

g
f;‘:-‘ IsDeserializing
ﬁ‘ Mame
ﬁ:' ParentCategaory
'_%'F SpareParts
=l Methods
3 ¥ ClearMavigationProperties
4 FixupChildCateqories
47 FixupParentCategory
& FixupSpareParts
4 HandleObjectStateChanging
% CnDeserializedMetbhod
% CnDeserializingMethod
% OnMavigationPropertyChanged
2% OnPropertyChanged
= Events
5,‘*'{ _propertyChanged
La,'f" Propertvi_hanged

]

i"Herbstcampus

[DataMember ]
public string Description
{
get { return
set

{

_description; }

if ( description != value)

{
_description = value;
OnPropertyChanged ("Description") ;

}

private string description;

Herbstcampus 2010 — Nachschlag
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MATHEMA

) IObjectWithChangeTracker g

Self-Tracking - Details

i Herbstcampus

IMotifyPropertyChanged

| Category #)

Class

1 Fields

= Properties
T CAT_PARENT_ID
g ChangeTracker
ﬁ:' ChildCateqories
ﬁ} Descripkion
o d
i*-ﬁ" IsDeserializing
'_“F Mame
ﬁ:' ParentCategory
'_%'F SpareParts

=l Methods

2% ClearMavigationProperties

;.v FizupChildCakegories

47 FixupParentCategory

& FixupSpareParts

4 HandleObjectStateChanging
% CnDeserializedMetbhod

% CnDeserializingMethod

% OnMavigationPropertyChanged
2% OnPropertyChanged

= Events
5.'; _propertyChanged
La,'f Propertvi_hanged

» Schnittstelle findet sich in
BugShopSelfTracking.cs

protected virtual void
OnPropertyChanged (String propertyName)
1f (ChangeTracker.State !=
ObjectState.Added &é&
ChangeTracker.State !
ObjectState.Deleted)
ChangeTracker.State =
ObjectState.Modified;

T Self-Tracking

}
if ( propertyChanged != null) ({
_propertyChanged (this,
new

PropertyChangedEventArgs (propertyName) ) ;
}

Herbstcampus 2010 — Nachschlag
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MATHEMA

Self-Tracking - Details

i"Herbstcampus

» Handhabung eines ID Felds

[DataMember]
public long Id {
get { return id; }

set {
1f ( 1d != value) {
1f (ghangeTracker.ChangeTrackingEnabledJ&&
hangeTracker.State = ObjectsState.Added) {

throw new InvalidOperationException ("The
property 'Id' is part of the object's key and
cannot be changed. Changes to key properties can
only be made when the object is not being tracked

or is in the Added state.") ;

}
_1d = value;
OnPropertyChanged ("Id") ;
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MATHEMA

Self-Tracking - Details

» Self-Tracking wird bei der Deserialisierung
aktiviert

[OnDeserialized]
public void OnDeserializedMethod (
StreamingContext context) {

IsDeserializing = false;
ChangeTracker.ChangeTrackingEnabled
= true;

) 10bjectwithChangeTracker
| IMatifyPropertyChanged

i"Herbstcampus

| Category

Clazs

+ Fields

= Properties

”‘9“' CAT_PAREMT_ID
’_“}Tl ZhangeTracker

i ChildCateqories

’_"31:' Description

o 1d

i‘%‘ IsDeserializing

fr' Marne
ﬁ:' ParentCategary
’_"91:' SpareParts
=l Methods
2 ClearMavigationProperties
4" FixupChildCategories
2" FixupParentCategory
&* FixupSpareParts
4" HandleObjeckStateChanging
% OnDeserializedMethod
% OnDeserializingMethod
#% OnMavigationPropertyChanged
#% OnPropertyChanged
=l Events
5;;: _propertyChanged
;a,'f Property”hanged

*
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MATHEMA

Self-Tracking - Details

i"Herbstcampus

IobjeckwithiChangeTracker
IMotifyPropertyiChanged

» Self-Tracking von Beziehungen

( Category

Class .
private TrackableCollection<SparePart> o
_spareParts; o P

4 _childCategories
o descrlptlnn
g
o

[ DataMember ]

_name
_{4 _parentCategory

public TrackableCollection<SparePart> e
SpareParts | 3 g

get ; // siehe folgende Folien 5 oo
set; // siehe folgende Folien 21 i

Mame
f ParenbCategary
f SpareParts
Methods

Events

IMotifyCallectionChanged
IMatifyPropertyZhanged

[ ObservableCollection<T> 2 )

Generic Class .
=b Collection =T = | TrackableCollection =T - A

= Generic Class
Methods =b ObzervableCollection =T=

=l Events = Methads
::f; CollectionChanged 2% Clearltems
% PropertyChanged . 2% Insertltem
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MATHEMA

Self-Tracking - Details

i"Herbstcampus

IobjeckwithiChangeTracker
IMotifyPropertyiChanged

» Self-Tracking von Beziehungen

|

( Category

Class

ge t { & Fields

d? AT PARENT_ID

1f ( spareParts == null) { # ehangeTrackor

_spareParts = new o

TrackableCollection<SparePart>(); B
_spareParts.CollectionChanged += o spercparts

[= Properties
I / B CAT_PARENT_ID
leupsparepartS, ﬁchangeTracker
} ﬁ-“ ChildZateqories
ﬁ-“ Description
= o1d

"f‘? IsDeserializing

&
o
@
@

_hame

Mame

return spareParts; F ParentCateory

f SpareParts
} Methods

Events

Cf IMatifyCallection”hanged

IMotifyPropertyiChanged

[ ObservableCollection<T> (&) |
Generic Class

=+ Collection=T= " TrackableCollection <T > %) |
= | Generic Class
Methods = ObservableCollection=T=

= Events = Methods
¥ CollectionChanged +% Clearltems
&
#  PropertyChanged 2% InsertItem
) '-‘_ ¥
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Self-Tracking - Details

i"Herbstcampus

IobjeckwithiChangeTracker
IMotifyPropertyiChanged

= Was passiert im Client ??

|

( Category

Class

Category transferCategory =

= Fields
service.GetCategory (meinelD) ; 9 HT_PARENT_ID
4 _childCategories
—'7.‘ descrlptlnn
g
transferCategory.SpareParts = % Tame

_{4 _parentCategory
ﬁ" _spareParts

[= Properties

EE CAT_PARENT_ID
% ChangeTracksr

transferCategory.SpareParts.Add (new ...); ? %gﬁﬁm
B

.-_,g_: IsDeserializing

new TrackableCollection<SparePart>();

Mame
f ParenbCategary
f SpareParts
Methods

Events

Cf IMatifyCallection”hanged

IMotifyPropertyiChanged

[ ObservableCollection<T> (&) |
Generic Class

=+ Collection=T= " TrackableCollection <T > %) |
= | Generic Class
Methods = ObservableCollection=T=

= Events = Methods
¥ CollectionChanged +% Clearltems
&
#  PropertyChanged 2% InsertItem
) '-‘_ ¥
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Self-Tracking - Details

i Herbstcampus

IobjeckwithiChangeTracker
IMotifyPropertyiChanged

» Self-Tracking von Beziehungen

[ Category

set {
1f (!ReferenceEquals( spareParts, en paENT I
value)) gl
if (ChangeTracker.ChangeTrackingEnabled) { i
throw new InvalidOperationException ( “parertCategary
"Cannot set the FixupChangeTrackingCollection Mo
when ChangeTracking is enabled"); CaeTrak
} it
if ( spareParts != null) { emesoriiang
_spareParts.CollectionChanged -= ot Catgory
FixupSpareParts; harepars
} ts
__SpareParts = value;
if ( spareParts != null) {

_spareParts.CollectionChanged +=
FixupSpareParts;

}
OnNavigationPropertyChanged ("SpareParts") ;

}
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Code First

i Herbstcampus

)

bid

42 Category o
[= Properties —
#PDescription

-7 Conceptual
FPACAT_PARENT_ID M Od el

[= Mavigation Properties
= spareparts
= childCateqories

= parentCategory @ 7_:

0.1

Mapping

bid

42 SparePart

[= Properties
Fieid —
Phd e
ﬁ-‘Name —
ﬁ-‘Price

Sy Storage

[= Mavigation Properties

=l category . Model
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Code First

#Herbstcampus

Cgficeptual
Model

[= Mawvigation Propertie:
= spareparts
= childCateqories
= parentCategory

0.1

Mapping

I

bid

42 SparePart

[= Properties
Fieid
¥
_"*?Name
_"*?Price
Zouantity

« Kein integraler Bestandteil des Entity Frameworks 4.0
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MATHEMA

Code First

i Herbstcampus

» Kein integraler Bestandteil des Entity Frameworks 4.0

= Installation des CTP4 notwendig

Object Browser Program.cs® > Qecit=eatie BugShopContext.cs
.4 CodeOnhyWalkthru.Program ~| ;¥ Main(string[] args) -
) . *
builder. Entity<Category>() ;I

.HasKey (category => category.CategorylD)
.MapSingleType (category => new
{
CAT_ID = category.CategoryID,
CAT_NRME = category.Name,
CAT DESCRIPTICON = category.Description
}
) .ToTable ("dbo. EF4_CTP2_CP.TE.GCR‘_'") ;
rv>() .Property(category => category.Name) .HasMaxLength (20);

builder.Entity<Cateqg

builder.Entity<SparsPart>() .Property(part => part.SparePartID).StoreGeneratedPattern = Syﬂtem.Data.Metadata.Edm.3:::

H

builder.Entity<SparcPart> () .HasKey (part => part.SparePartID)
MapSingleType (part => new {
PLRT ID = part.SparePartID,
PART NEME = part.Name,
PART PRICE = part.Price,
PART QUANTITY = part. Quantity,
cid = EntityMap.Related<Category>(c => c.SpareParts).CategorylD // FE Bezit

)
.ToTable ("dbo.EF4_CTP2_ SPRREPART");

ion connection = new SglConnection(@"Data Source=virtualbox\SQLEXPRESS;Initial Catalog=EF4Beispiel;Integrated Securii
%t context = builder.Create (connection))

1
100% ~ 4| i
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Code First

i Herbstcampus
= Ausgangssituation

= Entitatsklassen ohne Entity Framework Abhangigkeiten
/ public class Category

r

| Category

Public: Clazs
—g Object

=] Properties

@Eategnr}llD : lang

f‘ Description : sting

ﬁ" Marme : ztring

f‘SpareF’arls : ILists SparePart»

= Methods
& AddSparePart ; woid
% Category - Category
% Category : Category
= Fields
| @ _spareParts © IList<SparePart>

SparePart
Public: Clazs
—g Object

»)

= Properties

f‘ Cateqary : Cateqgary
f‘ Marme : ztring

ﬁ" Frice : double

f‘ Quantity : int
f‘SpareF’arllD sint

= Methods

# SparePart : SparePart
| . SparePart : SparePart

Herbstcampus 2010 — Nachschlag

private IList<SparePart> _spareParts= new List<SparePart>();

public virtual long CategoryID { get; private set;
public - string Name { get; set;
public virtual string Description { get; set;

i

public virtual IList<SparePart> SpareParts
{
get {
return _spareParts;

set {
_spareParts = value;

public Category ()

I
L

public Category (string name) {
if (name == null) {

i

throw new System.ArgumentNullException ("name",

this.Name = name;

public void AddSparePart (SparePart part)
if (part == null)

return;

part.Category = this;
_spareParts.Add(part);

"parameter must not be null"™);

47



MATHEMA

Code First

i Herbstcampus

= ObjectContext

public class BugShopContext: ObjectContext {
public BugShopContext (EntityConnection connection)
base (connection, "BugShopContext") ({
ContextOptions.LazyLoadingEnabled= true;

}

IObjectSet<Category> Categories;
public IObjectSet<Category> Categories {
get {
1f ( Categories == null)
{
_Categories =
base.CreateObjectSet<Category> ("Categories");
}

return Categories;

}

// weitere Properties ..
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MATHEMA

Code First

#Herbstcampus

« Entititen auf Tabellen abbilden

« Mittels EntityConfiguration o )

s Fluent Interface

Structoral Fpe onfigoration = T onfigored: - 'i

= [dentifikatoren (Primary Key) |

i Structural TypeConfigur sion
=

| = Methads

-

% Property

s Vererbungshierarchien oder ‘

Singulire Entitaten

]

| EntityConfiguration<TEntity =
Generic Zlass

= Structural TypeConfiguration = TErby =
i

= Beziehungen zwischen Entitdaten ) Methads

% EntityConfiguration
Haskey<Tkew >
MapHierarchy (+ 1 overload)
MapSingleType
Relationship=<TRelated =
RelationshipFrom < TRelated =

s  Per Attribute

LA OX A UK

= noch nicht verfiigbar
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MATHEMA

Code First

#Herbstcampus

« Entititen auf Tabellen abbilden

= Identifikatoren (Primary Key) B e censioerot )

ContextBuillder<BSContext> buillder =
new ContextBuilder<BSContext> () ;

if.ﬂru;twaﬂ'ypefanﬁgwafmn <IConfigured> A
builder.Entity<Category> () ?;xﬁﬁﬁiﬁmmn |
.HasKey (category => 'S Methods
category.CategoryID) ; 9 Property

| EntityConfiguration<TEntity =
Generic Zlass

= Structural TypeConfiguration = TErby =
i

=l Methods

% EntityConfiguration
Haskey<Tkew >
MapHierarchy (+ 1 overload)
MapSingleType
Relationship=<TRelated =
RelationshipFrom < TRelated =

]

LA OX A UK
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MATHEMA

Code First

#Herbstcampus

« Entititen auf Tabellen abbilden
s Properties auf DB Spalten abbilden

= Tabellennamen festlegen

builder.Entity<Category> ()

.MapSingleType (
cat => new {
CAT ID = cat.CategorylD,
CAT NAME = cat.Name, EF4_CTP2_CATEGORY
CAT DESC = cat.Descr iption Colurn Mame | Condensed Type | Mullable | Identity I]
} %l cAT D bigint Mo r
) CAT_NAME nvarchar(4000)  Yes r
/ | CAT_DESC rmearchar(4000)  Yes r
builder.Entity<Category> () r

.ToTable ("EF4 CTP2 CATEGORY");

Herbstcampus 2010 — Nachschlag
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Code First

#Herbstcampus

« Entititen auf Tabellen abbilden

s  Fluent Interface e 2

ContextBuillder<BSContext> buillder =
new ContextBuilder<BSContext> () ;

builder.Entity<Category> () fﬁﬂﬁﬂﬂﬁﬁﬁwmm”mmhﬂﬂ D)
.HasKe W% (cate gory => -ZStructuralTypeCnnﬁgurali:n :
category.CategoryID) 'S Methods
.MapSingleType ( % Property

CAT ID = cat.CategorylD,
CAT NAME = cat.Name, )
CAT DESC = cat.Description EntityConfiguration <TEntity>

} = Structural TypeConfiguration = TErby =
- |

) =I Methods
.ToTable ("EF4 CTP2 CATEGORY") ; @ EntiyCorfiguration
= = Haskey<Tkew >
MapHierarchy (+ 1 overload)
MapSingleType
Relationship=<TRelated =
RelationshipFrom < TRelated =

cat => new { ' T

]

LA OX A UK

Herbstcampus 2010 — Nachschlag 52
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Code First

#Herbstcampus

= Persistente Properties 'einschrinken'

EF4_CTP2_CATEGORY
Colurmn Mame | Condensed Type | Mullable Identity"
@ CAT_ID biink Mo r
CAT_NAME mvarchar(4000)  Yes r
CAT_DESC mearchar(4000)  Yes r
i
EntityConfiguration<Category>
catConf =
builder.Entity<Category>(); EF4 CTP? CATEGORY

Column Mame | Condensed Type | Mullable | Identiky

catConf.Property(cat => cat.CategorylID)

. f| CAT_ID bigint o v |
.IsIdentit ;
y () CAT_DESC rvarchar(200) Yes /
CAT_NAME rvarchar{20) Mo
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Code First

i"Herbstcampus

= Persistente Properties 'einschrinken'

EF4_CTP2_CATEGORY
Colurmn Mame | Condensed Type | Mullable | Idenkity "
%l CAT_ID bigink Mo
CAT_NAME nvarchar(4000)  Yes
CAT_DESC rvarchar(4000)  Yes

[ A e A

EntityConfiguration<Category>
catConf =
builder.Entity<Category>();

EF4_CTP2_CATEGORY
Column Mame | Condensed Type | Mullable | Identiky |
W%l CAT_ID bigink Mo
e — CAT_DESC rvarchar(200) Yes

catConf.Property(cat => cat.Name)
.HasMaxLength (20) ;

catConf.Property(cat => cat.Name)
_IsRe quired () ; / / not null CAT_NAME rvarchar{ 207 Mo

A

I R R Y
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Code First

#Herbstcampus

= Beziechungen
builder.Entity<SparePart> ()
.HasKey (part => part.SparePartID)
.MapSingleType (part => new {
PART ID = part.SparePartlID,

#; Category A - PART NAME = part.Name,
“2 SparePart = _ .
=| Properties PART_PRICE = part o Prlce,
: o =| Propetties — -
QJ QEEWW %ﬁmmm PART_QUANT part'QuantltYI
| o Description . . flfNE_"'”E cid =
—{ @ Navigation Properties BT EntityMap.Related<Category>
* = childcategories EXf'Quantity
B ParentCatogory = Mavigation Properties (c => c.SpareParts) .CategoryID
= spareparts 2| Categary }

) .ToTable ("EF4 CTP2 SPAREPART") ;

EF4_CTP2_SPAREPART
EF4_CTP2_CATEGORY Calumn Mame I Condensed Typel Mullable
Column MName I Condenzed Typel Mullable _I aid bigint os
_'f;‘l CateqaryID bigink Mo _T?‘I FART ID int Mo
| Description  nvarchar(200)  es ¢€=m_| PART NAME | nwarchar(4000) | Yes
| Hame nvarchar(20) Mo | PART PRICE | Float Mo
—I _| PART CQUA...  int Ma
|

Herbstcampus 2010 — Nachschlag bh)



MATHEMA

Code First

H

i#nHerbstcampus

= Vererbung: Table per Hierarchie

{ BillingDetals
i Abstract Class
=
=I Properties
o Customertlame
| &' D
= Methods
3+ BilingCetails

e

| AccountBilling &
Class

=+ EillingDoetails
—

=| Properties

5 mccountMumber
% BankMame

= Methods
W AccountBiling

( CreditCardBiling (& |

Class

=+ EillingDoetails
—

=| Properties
5 Cardumber
P ExpirationDate

= Methods
W CreditCardBiling

S Column Mame | DataType | Mulable | Identivy |

builder.Entity<BillingDetails> ()

.HasKey (billing => billing.ID)

.MapHierarchy ()

.Case<BillingDetails>( details => new {
details.ID,
details.CustomerName
}

)

.Case<AccountBilling>( account => new ({
account.AccountNumber,
account.BankName,
discriminator = "Account"

}

)
.ToTable ("EF4 CTP2 BILLING");

EF4_CTP2_EILLING

AccountMumber nvarchar(4000) Yes
Bankharne nvarchar(4000) Yes
Cardhumber nvarchar(4000) Yes
CustomeriMame nvarchar(4000) Yes
discriminatar nvarchar(4000) Mo
ExpirationDate datetimne Yes
(u] bigink Mo

axaaanann

I I N
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Code First

#Herbstcampus

= Vererbung: Table per Concrete Type

e \ builder.Entity<BillingDetails> ()

{ Billingetails =

E .MapHierarchy(details => new {

) ggpecrutzs;memame de t a i l S ° I D /

an details.CustomerName

. 3+ BilingCetails . } )

o T """""""""""" " .ToTable ("EF4 CTP2 BILLING DETAILS");

builder.Entity<AccountBilling> ()
.MapHierarchy (account => new {

EF4_CTP2_BILLING_DETAILS
= Column Mame: | Condensed Type | Hullable | Tdentity |
ccoun accountct. ’
— _I Customerblame rivarchar{4000) es I
account.AccountNumber, KL bignt oo F
[ r
account .BankName
.ToTable ("EF4 CTP2 BILLING ACCOUNT") ;
ILLING_ACCOUNT EF4_CTP2_BILLING_CARD
| Column Mame | Condensed Type | Mullable | Identity | Column Mame I Condensed Type I Nullable | Identity |
_?I Account_ID bigink Ma Il _®| cardID bigint Na r
_I AccountMurber | nvarchar{4000) Yes I | Cardiurnber nvarchar(4000) Yes -
J BankMame rvarchar{ 4000} Yes I | ExpirationDate  datetime No -
N r ] r
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Code First

#Herbstcampus

»  ComplexTypes

= Definition und Konfiguration

public class Customer {
public string LastName { get; set; }
public string FirstName { get; set; }
public string Salutation { get; set; }
public long CustomerNumber { get; set; }

ComplexTypeConfiguration<Customer>
custConf = builder.ComplexType<Customer> () ;
custConf.Property(customer => customer.LastName)
.IsRequired () .HasMaxLength (20) ;
custConf.Property (customer => customer.FirstName)
.IsRequired () .HasMaxLength (30) ;
custConf.Property (customer => customer.Salutation)
.HasMaxLength (10) ;
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Code First

#Herbstcampus

»  ComplexTypes

= Verwendung

builder.Entity<BillingDetails> ()

.HasKey(billing => billing.ID)

.MapHierarchy ()

.Case<BillingDetails>( details => new {
details.ID,
C LastName = details.Customer.LastName,
C FirstName = detailils.Customer.FirstName,
C Salutation = details.Customer.Salutation,
C Number = detaills.Customer.CustomerNumber

Fo)
.Case<AccountBilling> ( ...);
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Code First

#Herbstcampus

« Attribut-basiertes Code First
= Data Annotations (teilweise von Silverlight)

public class Person

{
[Key]
public string SSN { get; set; }

[StringLength (512) ]
public string Name { get; set; }

[RelatedTo (RelatedProperty="Author”) ]
public ICollection<Book> Books { get; set; }
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Code First

#Herbstcampus

« Attribut-basiertes Code First

= Data Annotations (teilweise von Silverlight)
s Key
s StringlLength
s ConcurrencyCheck
= Required
= Timestamp
= DataMember
= RelatedTo
= MaxLength

s StoreGenerated
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Code First

#Herbstcampus

= Produktivitatsverbesserungen

public class BugshopContext : DbContext ({
public DbSet<Category> Categories { get;set; }
}

public class Category {
public int CategoryId { get; set; }
public string Name { get; set; }
public string Description { get; set; }

}
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Code First

i"Herbstcampus

» Attribut-basiertes Code First (eigene Losung)

[Entity (Table="DB TableName") ]
public class IntegrationTestEntity {

[Id]
[Column (Name = "TEST ID") ]
public long Id { get; set; }

[Column (Name = "TEST NAME", Length=20,
Nullable=false) ]
public string Name { get; set; }

[Column (Name = "TEST VORNAME", Length=15,
Nullable=true) ]
public string Vorname { get; set; }

}
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Code First

i Herbstcampus

» Attribut-basiertes Code First (eigene Losung)

s Demo



http://www.flickr.com/photos/spadgy/

MATHEMA

#Herbstcampus

Erweiterung des Entity Frameworks waren notwendig

. Wichtige und notwendige Erweiterungen

= Lazy Loading
= Model First

. Schone Erweiterungen

= Self-Tracking
= Code First (kein integraler Bestandteil, API instabil) 0

Wir haben nur einen Bruchteil gesehen
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MATHEMA .
Links

#Herbstcampus

= POCO and Persistence Ignorance
= T4 Code Generation

» Lazy Loading

» Change-Tracking / N-Tier Support
= Model-First

« Code-First

= Pluralization

= Data Annotations

»  Productivity Improvements
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Thomas Haug
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MATHEMA

SQL Projektionen

i"Herbstcampus
e SQL mittels ObjectContext ausfiihren

using (EFvsNHEntities ctx =
new EFvsNHEntities()) {

// Parameter syntax with object values.
foreach (string name 1n
context.ExecuteStoreQuery<string>
("Select Name from Category where
CategoryID < @p0", 5))

Console.WritelLine (name) ;
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MATHEMA

SQL Projektionen

i"Herbstcampus
>  SQL mittels ObjectContext ausfiihren

using (EFvsNHEntities ctx =
new EFvsNHEntities()) {

// Parameter syntax with object values.
foreach (string name 1in
context.ExecuteStoreQuery<string>
("Select Name from Department where
DepartmentID < @p0",
new SglParameter ({
ParameterName = "pO0O",
Value = 5

))

Console.WritelLine (name) ;




MATHEMA

SQL Projektionen

i"Herbstcampus
@  SQL mittels ObjectContext ausfithren

using (EFvsNHEntities ctx =
new EFvsNHEntities()) {

// Parameter substitution
foreach (string name 1n
context.ExecuteStoreQuery<string>
("Select Name from Category where
CategoryID < {0}", 5))

Console.WritelLine (name) ;
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