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ORM - object-relational mapping

* Relational Data Base — 30epexXeHHA AaHux
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»Object oriented languages - kepyBaHHSAA .aHUMMU

= OCHOBHI NpUHLMUNN: operations with sets — encapsulation, inheritance,...
=OCHOBHi 00’€KTMU : tables, keys,... - objects, references,...

= PisHuui B Tnax: npobrnemu KOHBEPTYBaHHA




ADO.NET Entity Framework (EF)

 ADO.NET Entity Framework (EF)
—  TexHonoriga 06’eKTHO-OpiEHTOBaHNI JOCTYN A0 OaHUX
—  Microsoft piLueHHs (ORM) ansi . NET Framework

* BwukopuctoByeTbcs Ak ADO.NET Data Services, 403BoSisie byayBaTtu baratopiBHEBI
ansikauil, iMmnnemMeHTyo4n oanH 3 An3anH natepHis MVC, MVP or MVVM

LINQ for Entities
Object Services

Entity Client

Entity Data Model

ADO.NET Providers




Entity Data Model

* Entity Data Model (EDM) Lie cxemaTu4yHa MoBa Assi CyTHOCTEN.
HocTynHa Ansi BU3Ha4eHHsi CyTHOCTEW, BIAHOLLIEHb MK HUMWA |
noriyHux o6’egHaHb BiANOBIAHNX CYTHOCTEN.

— BwusHadeHHs cyTHOCTEN Ha3. Conceptual Model i 30epiraeTbecs K
XML ookymeHT CSDL

— [na onuncy, sik aaHi 3depiratoTbcs - SSDL, Ha3. Storage Model. Lle
003BOSISE BU3HAYNTK Tabnuui, nong, 3annTtn abo stored procedures
ans BuaobysaHHsA abo 36epiraHHs gaHux. Tex 36epiraeTbes K
XML OOKYMEHT.

— Mapping schema iHpopMmye Entity Framework sk 3gincHioBaTH
ManeHH4. (Yepe3 MSL — Mapping specification language)

Conceptual Storage

Model Mapping

<? xml ?>
<csdl />

Model

<? xml ?>
<ssdl />

<?xml ?>
<msl />



Conceptual Mapping Logical Stere
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Entity Framework Architecture
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EntityClient Managed Provider. Example

string city = “London”;
using (EntityConnection cn = new EntityConnection(“Name=NorthwindEntities”))
{
cn.Open();
EntityCommand cmd = cn.CreateCommand();
cmd.CommandText = “SELECT VALUE c FROM NorthwindEntities.Customers “ +
“AS ¢ WHERE c.City = @city”;
cmd.Parameters.AddWithValue(“city”, city);
DbDataReader rdr = cmd.ExecuteReader( CommandBehavior.SequentialAccess);
while (rdr.Read())
Console.WriteLine(rdr[“CompanyName”].ToString());
rdr.Close();

“metadata=.\NorthwindEntities.csdl|.\NorthwindEntities.ssdl|.
\NorthwindEntities.msl;provider=System.Data.SqlClient;provider connection string="Data Source=DDVPCO01
\SQLEXPRESS;Initial Catalog=Northwind;

Integrated Security=True"”




Entity Object Services

» B amsaiH yaci koHuenTtyansHa Moaens EDM BUKOPUCTOBYETLCS
ANsA reHepaLliil KOHKPETHUX knaciB cyTHocTed (Entity) Ans
BMKOPUCTaHHA B nam’aTi. Lli knacu yTBOpIooTLCA Ans TOro, 106
MOXHa Yo BUKOPMCTOBYBATW YaCTKOBI (partial) Tvnu ans
PO3LLUNPEHHS KIaciB CyTHOCTEN.

« JlogoaTkoBO 0O CyTHOCTeM (Entities) Ta BIGQHOLWEHb MIXXK HUMMU
reHepyeTbCs Knac-koHTenHep (ObjectContext), kMK NpeacTaBnsie
MHOXWHY (set) CyTHOCTEN | BUKOPUCTOBYETLCS A1 CTBOPEHHS
3anuTiB | KepyBaHHS 6a3olto.

NorthwindContainer 2 Products
Class Class
= ObjectContext = Entity ‘
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=l Properties + Fields Class
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7 CustomerCustomerDemo _j‘ CategoryReference
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—:T Employees T 2T ProductName 1 = CategoryID
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= o s i
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Entity SQL I Ling A0 Entities

* Mwun moxemo BMKOpUCToByBaTK Service Object Services ANs BUKOHAHHSA
3anuTiB Entity SQL abo MOXXeMO nmcaTtiu 3anmTn BUKOPUCTOBYOUKM LINQ to

Entities.

» [lpuknag nokasye 3anuT Oo Entity SQL, SKMN BUKOHYETLCS Yepes CepBIC

Object Services ana cnncky Customers.

string city = “London”;

ObjectQuery<Customers> query = northwindContext.CreateQuery<Customers>(
“SELECT VALUE c FROM Customers AS ¢ WHERE c.City = @city”,
new ObjectParameter(“city”, city));

foreach (Customers c in query)

{

Console.WriteLine(c.CompanyName);

¥




Entity Data Model Design Approaches

e Database First. Lle icTopnyHo nepwmnn nigxig. BiH BUHKK 3 Entity Framework v, |
BNPOBaQKYETLCA i3 CTYyAi€t0, NoYMHatoum 3 Visual Studio 2008 SP1. BiH po3rnagae
iICHyto4y Oa3y gaHux, abo 6asy, siKy WOMHO YTBOPUIN. Entity Data Model
reHepyeTbCs 3 Liei 6a3n gaHux 3 4onNoMoroto Bidapay Entity Data Model Wizard.

* Model First. [1liaTpumyeTbea 3 Visual Studio 2010, (Entity Framework v4). CrioyaTtky
KOHUenTyanbHa MoAerb YTBOPIETLCA 3 An3anHepoM Entity Data Model Designer:
CYTHOCTI i BIQHOLIEHHSA Mi>XXK HAMU OO04al0TbCA 40 Moderni ane ManiHr He
yTBOPHOETLCA. [licna uboro Bidapa Generate Database Wizard BUKOPUCTOBYETLCH
On4a reHepauil ctopmax (SSDL) i maniHr (MSL) 4aCcTuH 3 KoHUenTyanbHOI Moaeni i
30epiraeTbca B edmx doanni. NoTim Bizapa reHepye DDL CKpuAT Ans YTBOPEHHS
6a3n gaHux (knodis, Tabnuub). AKWO Moaens MOANMIKYIOTb, Bidapa Generate
Database Wizard NOBUHEH BYTN BUKOPUCTaAHUI LLE pa3 ANA Y3rogXXEHHS 3MiH 3
0a30t0 gaHuX.

Model First — npauytoe Tinbkn ana Ms SQL Server. Ane icHYOTb third-party pilLeHHS
ona Oracle, MySQL, i PostgreSQL.

e Code First. Mogeni Bu3Ha4vatoTbCca Yepes Kracu i KoHdikypauil, HanmcaHi
nesernonepamu. TyT BUKOPUCTOBYHOTLCHA KOHBEHLIiT, SKi BKIKOYEHi B BibnioTeky.
(BukopcT. NuPack (http://nupack.codeplex.com/)



Modeling workflow options

4 Designer Centric Y4 Code Centric R
: : )
Model First Code First
- Create .edmx model in designer - Define dasses & mapping in code
- Generate database from -edmx - Database auto-created at runtime
- (lasses auto-generate from .edmx ¥
\
Database First Code First
- Reverse engineer .edmx model - Define dasses & mapping in code
- (lasses auto-generate from .edmx (Reverse engineer tools available)
L

N




Code First. Example

class Patient

{
public Patient()

{

Visits = new List<Visit>();

}

public int Id { get; set; }

public string Name { get; set; }

public DateTime BirthDate { get; set; }
public AnimalType AnimalType { get; set; }
public DateTime FirstVisit { get; set; }
public List<Visit> Visits { get; set; }

}

class Visit

{

public int Id { get; set; }

public DateTime Date { get; set; }

public String ReasonForVisit { get; set; }
public String Outcome { get; set; }
public Decimal Weight { get; set; }
public int Patientld { get; set; }

}

class VetContext:DbContext

{
public DbSet<Patient> Patients { get; set; }

public DbSet<Visit> Visits { get; set; }
}

class AnimalType

{

public int Id { get; set; }

[Required]

public string TypeName { get; set; }
}




Code First

MemadaHi e nam’ssmi ymeoproemsbcsi 3 KOOy abo EDMX moderii

public Patient()

Visits=newlList<Visit>();

} — System.Data.Metadata.Edm:
public int id { get; set; } EntityType

public stringName { Eet; set; } .EdmProperty
public DateTime BirthDate { ge’ AssociationType

public AnimalType AnimalType {

public DateTime Firstvisit { ge. 'EdF':chf €
ﬁublic List<visit> visits { get; sc., :
Table Based
Database Results
(reation Query
(Code First (Compilation
& Model First) Entity Based
Results




Workflow decision tree

Existing Classes?

A 4
Prefer Visual .
Designer? Code First
S Model First

Database?

Database First




Questions?




