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 Object-relational mapping (ORM) is a programming technique in which a
metadata descriptor is used to connect object code to a relational database.

« ORM allows us to keep our database design separate from our domain class
design.
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 Entity Framework (EF) is an open source object-relational mapping (ORM)
framework for ADO.NET.




Advantages and Disadvantages

Advantages: Disadvantages:

« One common syntax (LINQ) « Performance

for all object queries « DB Schema Dependency

» Auto generated code « Scalability (not good for huge

 Reduce development domain models)
time/cost




DB Working approaches

o Code first
e DB first

e Schema first




DBFirst

c#| Snowbird.Entity
b M Properties
P =B References
¢ App.Config
¢_) packages.config
+¥ SnowbirdModel.edmx
P TY SnowbirdModel.Context.tt
T SnowbirdModel.Designer.cs
T SnowbirdModel.edmx.diagram
T SnowbirdModel.tt
T4 AcaForm.cs

e Allows to use an existing DB

e« Generates EDMX based on DB schema

T AcaGroup.cs

T4 AcaRule.cs

T AccessLevel.cs

T ActivityLog.cs

'Y Address.cs
Agreement.cs
AgreementCustomSigninfo.cs
Applicant.cs
ApplicantHiringDocument.cs
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DB Diagram
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86 references 3 references

public partial class Ri public partial class RightCategory

{

{

0 references

public RightCategory()

{

.TodoCategories = new HashSet<TodoCategory>(); .Rights = new HashSet<Right>();
.RoleAssignedCompanies = new HashSet<RoleAssignedCompany>();

b

0 references

39 references|#0/1 passing public int RightCategoryld { get; set; }

public int RightId { get; set; }
27 references 0 references

public string Name { get; set; } public string Title { get; set; }

26 references |®0/1 passing

public int RigthCategoryld { get; set; } 1 reference

1 reference public virtual ICollection<Right> Rights {
public virtual ICollection<RoleRight> RoleRights { get; set; }
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Entity Models: Many-to-Many
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Code First

« Development Speed - You do not have to worry about creating a DB you just start
coding. Good for developers coming from a programming background without much
DBA experience.

« Automated DB update according to your models.




C# Data Type
int

string
decimal
float
byte[]
datetime
bool

byte
short
long
double
char

sbyte

object

DB Types

Mapping to SQL Server Data Type

int
nvarchar(Max)
decimal{18,2)
real
varbinary(Max)
datetime

bit

tinyint
smallint

bigint

float

No mapping

No mapping
(throws exception)

No mapping



public class Grade

int Gradeld { get; h

string GradeName { get; set; }
string Section { get; set; }

{

}

public class Student

{

}

Mapping with database

public
public
public

public

ICollection<Student> Students { get; set;

public
public
public
public
public
public

int StudentID { get; ;:::-;5~;\\\\\
string StudentName { get; set; }

DateTime? DateOfBirth { get; set; }
byte[] Photo { get; set; }

decimal Height { get; set; }

float Weight { get; set; }

public

Grade Grade { get; set; }

public class SchoolContext : DbContext

{

public SchoolContext() : base("SchoolDB")

{
}

public DbSet<Student> Students { get; set; }

public

DbSet<Grade> Grades { get; set; }

SchoolDB
% ) Database Diagrams
= () Tables
@ 3 System Tables
@ (3 FileTables
@ =1 dbo._MigrationHistory
—1 dbo.Grades
= 3 Columns

{ Gradeld (PK, int, not null)
=] GradeName (nvarchar(max), null)
=] Section (nvarchar(max), null)

@ 3 Keys

3 Constraints

(4 Triggers

# 3 Indexes

(3 Statistics
= = dbo.Students

= 3 Columns

¢ StudentiD (PK, int, not null)

=] StudentName (nvarchar(max), null)
=] DateOfBirth (datetime, null)

2] Photo (varbinary(max), null)

=] Height (decimal(18,2), not null)

Grade_Gradeld (FK, int, null)




Database Initialization
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/Connection ) inthe
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Database
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Name passed
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Database Initialization

namespace CustomMNamespace

{

public class Context: DbContext

° — {
No parameter. Database name = bic Comtextly: bacels
fNamespace}.{Context class name} {
¥

¥

namespace CustomNamespace

{

° Database name. zublic class Context: DbContext

public Context(): base("MyDBName™)
{

b
b
¥

namespace CustomNamespace

{

public class Context: DbContext

{

public Context() : base("name=MyDBNameConnectionString")

 Connection String




Database Initialization Strategies

« CreateDatabaselfNotExists

« DropCreateDatabaselfModelChanges
« DropCreateDatabaseAlways

e Custom DB Initializer

|public class SchoolDBContext: DbContext

{
public SchoolDBContext(): base("SchoolDBConnectionString")

{

Database.SetInitializer<SchoolDBContext>(new CreateDatabaseIfNotExists<SchoolDBContext>());

//Database.SetInitializer<SchoolDBContext>(new DropCreateDatabaseIfModelChanges<SchoolDBContext>());
//Database.SetInitializer<SchoolDBContext>(new DropCreateDatabaseAlways<SchoolDBContext>());
//Database.SetInitializer<SchoolDBContext>(new SchoolDBInitializer());

}

public DbSet<Student> Students { get; set; }
public DbSet<Standard> Standards { get; set; }




Custom DB Initializer

public class SchoolDBInitializer : DropCreateDatabaseAlways<SchoolDBContext>

{

protected override void Seed(SchoolDBContext context)

{
IList<Standard> defaultStandards = new List<Standard>();
defaultStandards.Add(new Standard() { StandardName = "Standard 1", Description = "First Standard” });
defaultStandards.Add(new Standard() { StandardName = "Standard 2", Description = "Second Standard" });
defaultStandards.Add(new Standard() { StandardName = "Standard 3", Description = "Third Standard” });

context.Standards.AddRange(defaultStandards);

base.Seed(context);




Turn off the DB Initializer

public class SchoolDBContext: DbContext

{
public SchoolDBContext() : base("SchoolDBConnectionString™)

{
//Disable initializer
Database.SetInitializer<SchoolDBContext>(null);
¥
public DbSet<Student> Students { get; set; }
public DbSet<Standard> Standards { get; set; }




Data Annotations:
System.ComponentModel.DataAnnotations

Attribute Description

Key Can be applied to a property to specify a key property in an entity and make the
corresponding column a PrimaryKey column in the database.

Timestamp Can be applied to a property to specify the data type of a corresponding column in the
database as rowverszion.

ConcurrencyCheck Can be applied to a property to specify that the corresponding column should be included in
the optimistic concurrency check.

Required Can be applied to a property to specify that the corresponding column is a NotNull column
in the database.

MinLength Can be applied to a property to specify the minimum string length allowed in the
corresponding column in the database.

MaxLength Can be applied to a property to specify the maximum string length allowed in the
corresponding column in the database.

StringLength Can be applied to a property to specify the maximum string length allowed in the
corresponding column in the database.




Data Annotations:
System.ComponentModel.DataAnnotations.Schema

Attribute Description

Table Can be applied to an entity class to configure the corresponding table name and schema
in the database.

Column Can be applied to a property to configure the corresponding column name, order and data
type in the database.

Index Can be applied to a property to configure that the corresponding column should have an
Index in the database. (EF 6.1 onwards only)

ForeignKey Can be applied to a property to mark it as a foreign key property.

NotMapped Can be applied to a property or entity class which should be excluded from the model and
should not generate a corresponding column or table in the database.

DatabaseGenerated Can be applied to a property to configure how the underlying database should generate
the value for the corresponding column e.g. identity, computed or none.

InverseProperty Can be applied to a property to specify the inverse of a navigation property that
represents the other end of the same relationship.

ComplexType Marks the class as complex type in EF 6. EF Core 2.0 does not support this attribute.




Fluent API

» Entity Framework Fluent APl is used to configure classes to override conventions.

» To write Fluent API configurations, override the OnModelCreating() method of DbContext in a
context class, as shown below.

public class SchoolContext: DbContext
1

public DbSet<Student> Students { get; set; }

protected override void OnModelCreating(DbModelBuilder modelBuilder)
{

//Write Fluent API configurations here




Fluent API: Configure Default Schema

public class SchoolContext: DbContext

1
public SchoolDBContext(): base()

{
¥

public DbSet<Student> Students { get; set; }
public DbSet<Standard> Standards { get; set; }

protected override void OnModelCreating(DbModelBuilder modelBuilder)

{

//Configure default schema
modelBuilder.HasDefaultSchema("Admin™);




Fluent API: Map Entity to Table

public class SchoolContext: DbContext

{
public SchoolDBContext(): base()
{
b

public DbSet<Student> Students { get; set; }
public DbSet<Standard> Standards { get; set; }

protected override void OnModelCreating(DbModelBuilder modelBuilder)
{

//Configure default schema
modelBuilder .HasDefaultSchema("Admin™);

//Map entity to table
modelBuilder.Entity<Student>().ToTable("StudentInfo™);
modelBuilder.Entity<Standard>().ToTable("StandardInfo™, "dbo");




Migration

« Automated Migration
« Code-based Migration




Automated Migration

 Tools — Library Package Manager — Package Manager Console
« Make sure that the default project is the project where your context class is
« Run the enable-migrations —EnableAutomaticMigration:$true command

« Set the database initializer in the context class to MigrateDatabaseTolLatestVersion

Package Manager Console
Package source: nuget.ocrg > 'ﬂ'l Default project: EF6Console | E R
PM> enable-migrations -enableautomaticmigrations:$true

This works only if you add new classes or remove classes, but it won't work
when you add, modify or remove properties.




Automated Migration Result

Configuration.cs ® X Solution Explorer >
[<#] EF6Console - q3'.EF6Console.Migrations.Configuration - 9,, Seed(SchoolContext context) (<ll> m Eﬂ ,l Y@ = o a [@' O ’E]
1 ~Inamespace EF6Console.Migrations

{

= using System;

Search Solution Explorer (Ctrl+;)

faJ Solution 'EF6Console’ (1 project)
4 EF6Console
b M Properties
using System.Data.Entity.Migrations; b n-B References
using System.Ling; 4 .| Migrations

using System.Data.Entity;

p @ Configuration.cs
internal sealed class Configuration : DbMigrationsConfiguration<EF6Console.SchoolContext> # App.config
{ ¢ packages.config
P c* Program.cs
b c* SchoolContext.cs
b * Student.cs

2
3
4
5
6
7
8
9

[y
o)

public Configuration()
{

(RO
N

AutomaticMigrationsEnabled = true;
ContextKey = "EF6Console.SchoolContext";

=
Bow

}

=
o wn

protected override void Seed(EF6Console.SchoolContext context)

{

=
co ~

// This method will be called after migrating to the latest version.

N
@ WO

// You can use the DbSet<T>.AddOrUpdate() helper extension method
// to avoid creating duplicate seed data.

N NN
W N =

N
~




Code-based Migration

- Enable-Migrations: Enables the migration in your project by creating a Configuration class.

- Add-Migration: Creates a new migration class as per specified name with
the Up() and Down() methods. Example: add-migration <MIGRATION_NAME>

- Update-Database: Executes the last migration file created by the Add-Migration command and
applies changes to the database schema.

[€#] EF6Console

gration [from metadata] & X Solution Explorer
vl #3 EF6Console.Migrations.SchoolDBvl
1 ~lnamespace EF6Console.Migrations

co@iE-|o-¢ B o g=
| €

Search Solution Explorer (Ctrl+;)
= using System;

a1 Solution 'EF6Console’ (1 project)
- EF6Console
using System.Data.Entity.Migrations; b Properties
P =-m References
public partial class SchoolDBvl : DbMigration 2 S MEgasions
P c# 201802211001512_SchoolDB-vl.cs
i P ©# Configuration.cs
public override void Up()
{

¢ App.config
CreateTable(

¢ packages.config
c* Program.cs
"dbo.Students"”,

c# SchoolContext.cs
c# Student.cs
C => new

StudentId = c.Int(nullable: false, identity:
Name = c.String(),

DoB = c.DateTime(),
»

.PrimaryKey(t => t.StudentId);
b

public override void Down()

{

DropTable("dbo.Students");




Query Examples

using (var ctx = new SchoolDBEntities()) SELECT TOP (1)

{ [Extentl].[StudentID] AS [StudentID],
var student = ctx.Students [Extentl].[StudentName] AS [StudentName],
.Where(s => s.StudentName == [Extentl].[StandardId] AS [StandardId]
.FirstOrDefault<Student>(); FROM [dbo].[Student] AS [Extentl]

WHERE 'Bill’ = [Extentl].[StudentName]
Parameterized Query

using (var ctx = new SchoolDBEntities()) SELECT TOP (1)
{ [Extent1].[StudentId] AS [StudentId],
string name = "Bill"; [Extent1].[Name] AS [Name]

var student = ctx.Students FROM [dbo]. [Student] AS [Extent1]
.Where(s => s.StudentName == name)

10y DAL LS turats () WHERE ([Extent1].[Name] = @p_ling_8) OR (([Extent1].[Name] IS NULL)
' ? MD (Gp_ling_ @ IS NULL))',N'@p_ling_@ nvarchar(4e0e)',@p_ling_o=H'Bill'




Lazy loading

« Lazyloadingis delaying the loading of related data, until you specifically request
for it.

using (var ctx = new SchocolDBEntities())

i
//Loading students only

IList<Student> studList = ctx.Students.TolList<Student>();
Student std = studList[e];

/ /fLoads Student address for particular Student only (seperate SQL query)
StudentAddress add = std.StudentAddress;

exec sp_executesql N'SELECT
[Extent1].[StudentID] AS [StudentID],

SELECT
Extent1].[StudentID] AS [StudentID], [Extent1]. [Address1] AS [Addressl],

Extent1].[StudentName] AS [Studenthame], E)’:::g:ﬂ:{?‘i’:;‘]*"’z][ﬁti‘]‘dd"“”]:

Extent1].[StandardId] AS [StandardId]  [extenti].[State] AS [State]

FROM [dbo].[StudentAddress] AS [Extentl]
FROM [dbO] i [StUdent] AS [EXtentl] WHERE [Extentl].[StudentID] = @EntityKeyValuel',N'@EntityKeyValuel int',@EntityKeyValuel=1




Disable Lazy loading

« We can disable lazy loading for a particular entity or a context. To turn off lazy
loading for a particular property, do not make it virtual. To turn off lazy loading for
all entities in the context, set its configuration property to false.

public partial class SchoolDBEntities : DbContext

{
public SchoolDBEntities(): base("name=SchoolDBEntities")

{

this.Configuration.LazyloadingEnabled = false;

protected override void OnModelCreating(DbModelBuilder modelBuilder)

{
}




Lazy loading Rules

« context.Configuration.ProxyCreationEnabled should be true.
« context.Configuration.LazylLoadingEnabled should be true.

« Navigation property should be defined as public, virtual. Context will NOT do lazy
loading if the property is not defined as virtual.




IEnumerable<T> vs IQueryable<T>

using (var ctx = new SchoolDBEntities())

{
var id = 3;

var phones = ctx.Phones().Where(p => p.Id > id).TolList();

¥
I[Enumerable<T> |Queryable<T>

‘Extent1].[Id] AS [Id],
[Extertd], {Ta] 4 {lal, [Extent1].[Name] AS [Name],
[Extent1]. [Name] AS [Name], Extent1].[Company] AS [Company]
[Extent1].[Company] AS [Company] FROM [dbo].[Phones] AS [Extent1]
FROM [dbo].[Phones] AS [Extentl] WHERE [Extent1].[Id] >3




Dapper

« Dapper is a simple object mapper for .NET and own the title of King of Micro
ORM in terms of speed and is virtually as fast as using a raw ADO.NET data reader.




Advantages and Disadvantages

Advantages:
« Performance

» Easy integration

Disadvantages:

« Attention to Data Types
« Support

« Alot of SQL in the code




DB Working approaches

e DB First




How Dapper Works?

« Create an IDbConnection object.
 Write a query to perform CRUD operations.

 Pass query as a parameter in Execute method.

IEnumerable<TEntity> ExecuteQuery(string queryString, parameters)
(IDbConnection db = SqlConnection .CurrentContext.DbConnection))

queryArgs = ParameterBuilder.BuildParametersFromModel(parameters);
db.Query<TEntity>(queryString, queryArgs);




Dapper Parameters

Anonymous
Dynamic
List

String

IEnumerable<AccessPointM permissionld)

query =

queryParams =

queryParams.Add("@RoleID", roleld, DbType.Int32, ParameterDirection.Input);

queryParams.Add("@PermissionID"”, permissionld, DbType.Int32, ParameterDirection.Input);

(IDbConnection .CurrentContext.DbConnection))




~_Dapper: Entity Models

System.Collections.Generic; C Qverriae Long Insert(TEntity entity)

Table("tAccessPoint")]

AEEERARIEE ing (IDbConnection db = new SglConnection(base.CurrentContext. DbConnection))

AccessPointEM()

Permissions = new List<PermissionEM - ‘ PQSUlt S db.InSePtf ‘ : )(entitY);

1 result = null 2 long.Parse(result.ToString()) : ¢

AccessID { g

Code { get;

Name { :

Description {

IsActive { 2

ion Navigation Properties
ICollection<PermissionEM> Permissions { get; s




Dapper:

RoleAccessID {
RoleID { -
AccessID {
PermissionID {

Entity Models

AssignAccessPoint(int roleld, IEnumerablecUserRoleAccessEM> userRoles)

sqlInsertQuery =

ICERT TNTN [Ahal [#llcanRalalrrace l{TRAY -
el 1HIGE MU (RS { J
DO LINVIY TUQUU | LUSETRULEALLESD [\ | NVLELV |, |
| 8 . |

ExecuteQuery(sqlInsertQuery, userRoles);




Dapper: Fluent Map

» Fluent Map allows to associate your models with specific tables in DB.

» To use Mapping you need to install the following packages:

|6_\ Dapper.FluentMap by Henk Mollema
' Simple API to fluently map POCO properties to database columns when using Dapper.

li_ Dapper.FluentMap.Dommel by Henk Mollema

Dapper.FluentMap extension for Dommel support.

|6_ \ Dommel by Henk Mollema
' Simple CRUD operations for Dapper.




Dapper: Fluent Map usage

InitializeEntityMappings()

ntMapper.Initialize(config :4

-

AddMapping(config,
AddMapping(config,
AddMapping(config,

config.ForDommel();
[ 1Mapper.SetKeyPropertyResolver(
lomme 1Mapper.SetTableNameResolver(




Custom Mapping

Dapper.FluentMap.Dommel.Mapping;
NMN.Data.Entity;

ContactMap()

Map(p => p.Primary).ToColumn("[Primary]"




Useful links

e http://www.entityframeworktutorial.net/ - Entity Framework(EF) and EF Core tutorials

e https://metanit.com/sharp/entityframework/ - EF tutorial (in Russian)

e https://dapper-tutorial.net/ - Dapper ORM tutorial




Q&A session




