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UNN 16
Entity Framework Core

(Entity Framework Core)

o Uﬁﬁ 16: Entity Framework Core

® Entity Framework Core (EF Core) WUURzLBALTIAN
® Code-First vs Database-First 1% EF Core

® Migration lu EF Core

® LINQNU Entity Framework Core (EF Core)

® |nclude() L8z Navigation Properties lu EF Core

® ety

° myimﬁmnﬁwuw

unsin undi 16: Entity Framework Core
mssanstayauazmsvnunugudayataduialaddgesmmiaunedwiinsuaislnd
Entity Framework Core (EF Core) ' ORM (Object-Relational Mapper) 183 .NET ‘ﬁl"ﬁ’miﬁ'
inWaauainuiugudeyalasls C# objects ununiaidiou saL LLUALLAN UNniazwn
Jemdrgumfauazinafinddtyues EF Core wiawdasadsdniialimunsntilullulys
LANGAIY

1509 NUWIAA Code-First Uaz Database-First Fadusasitnanlunsairouazianis
luiaadaya Code-First TaoldtinWaimualaseaiagutoyadin C# classes WazaaNTn
7314 database schema 8 luil@ luumiz?l Database-First tnanziwILMIvmiLgMdaysid
agudl lay EF Core azaildafizanasainy schema Hrolimaihaunudayaiidiniam
WATAAANTUTDU

watatinanda Migration Gaiiunszuiunissanisnadsuulasas schema aluiaa
vasuatwAtatuidsuulas Migration tolisanindilinagutoyaatvlseaivuszdnluild
aaAALABINNNIUA LY schema dafausztanlifinwamriauiuiuldainmudu

uniigasiunsld LINQ Ay EF Core Ssmaslsinwaimnanansa query Toyaldatg

TALAULAL type-safe N5LT LINQ Truaadafianainainnsidow SQL mulia wazvinlildasu
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J18Ua maintainable wanani EF Core Jﬂﬁﬁuagu Include() waz Navigation Properties
fniulnaadayaNFuWUEAwULLL eager loading ¥Ml#a1w1I09ANTT relational data ldating
fanejn
o kg o & a < \
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L8N Code-First #38 Database-First N133@N17 migration ldauiians query LLa:I%a@ﬁaga
s faruazldilouinimannadinuazdretadal Jia teldaansnaiisszuudans
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unf 16: Entity Framework Core

e Code-First vs Database-First
e Migration
« LINQNU EF
¢ Include(), Navigation Properties
%118 undi 16: Entity Framework Core (EF Core) LUURL8ALAZLEIAN WIDNAI0E1ILUIAA

T lataian

L1 [@ode-First vs Database-First
Code-First
o UNWAWIRT Aaa C# fiowu uas EF Core 9:8519 §1udaaa (Database) lwanuluiag
o wwnzAvlysendlwifgsludgudeys
o Tad: mannesnuuuluasluldaldiny Usuidou schema sw code
o Tafs: i database walnnwIadUTaw 819689150 migration Loz
a1at19lataa Code-First
public class Student
{
public int Id { get; set; }
public string Name { get; set; }
public int Age { get; set; }
}

Database-First

C# Programming: Professional wih 2
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. { g"wuayaaLua EF Core 928574 Entity Classes 1Wainuansng
. ea v o o aa Y
o manznuldsandfidasrinnuny database Nffaguas

o 1569 Scaffold-DbContext Package Manager Console WWaaaluiaa

[] 2@|igration
« Migration Aatn3asiialuns Usuilaaw database schema muluiaalulda
« 9ul# database uaz code FoAARDINK
G9819@§3 Migration
Add-Migration InitialCreate # &3 migration %a InitialCreate
Update-Database # 1% migration §319/U30 database
WANNIINH
1. &4 migration 3NLNLAR C#
2. EF Core &319W& migration (.cs) RMILaI/UA AT

3. 1% Update-Database #aszend schema MUz UTayaIse

O 3@INQ AU EF Core
« LINQ (Language Integrated Query) tJ#n1=181%3U query ?Tagalu Ctt
e EF Core uiad LINQ 1% SQL query 8alui@
o lﬂﬁﬁq’:ﬁ IQueryable LLaz IEnumerable
e LINQ Traliiden query LUU type-safe, readable L8z maintainable
@28819 LINQ Nu EF Core
using (var context = new SchoolContext())
{
var students = context.Students
.Where(s => s.Age > 18)
.OrderBy(s => s.Name)
.ToList();

foreach(var s in students)

Console.WriteLine($"{s.Name} - {s.Age}");

e EF Core 328319 SQL LT
SELECT * FROM Students WHERE Age > 18 ORDER BY Name

C# Programming: Professional wih 3
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[] 4@\clude() ILae Navigation Properties
Navigation Properties
o 1FE %I @NENNBSIENINNAITN 11 One-to-Many, Many-to-Many, One-to-One
o Ta8l% EF Core 1tnlaanusunwiiuazannsn query TaNAULL join e
28819 One-to-Many
public class Course
{
public int Id { get; set; }
public string Name { get; set; }

public ICollection<Student> Students { get; set; } // Navigation

public class Student
{
public int Id { get; set; }
public string Name { get; set; }
public int Courseld { get; set; } // Foreign Key
public Course Course { get; set; } // Navigation
}
Include()
o o ﬁﬂfﬂgaﬁtﬁmi’l’ao (eager loading)
o ﬂaaﬁuﬂty%ﬁ Lazy Loading %38 N+1 Query
A28819 Include()
using (var context = new SchoolContext())
{
var courses = context.Courses
.Include(c => c.Students)

.ToList();

foreach(var c in courses)

{
Console.WriteLine($"Course: {c.Name}");
foreach(var s in c.Students)

Console.WriteLine($" Student: {s.Name}");

C# Programming: Professional wih 4
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« EF Core 9z8¥19 JOIN SQL 8aluaia 17w:
SELECT c.*, s.*
FROM Courses c
LEFT JOIN Students s ON c.Id = s.Courseld

L) L] w31liBedn

#228 A195U1Y

Code-First 8319 class Naw EF 8319 database, 1aznulisiana Ll

Database-First|&313 entity 971N database ﬁﬁagjuﬁa, winnznuldsiang legacy

Migration 81La@ schema database A¥13LAR CH#, i Add-Migration / Update-Database
LINQ Query WUU type-safe s C#, EF Core wiadidu sQL
Include() Eager loading 484 navigation properties, ﬁdfﬂgaﬁﬁmfﬁ]dw%’auﬁ%

Entity Framework Core (EF Core) UUURZLDALTIAN

L1 @ode-First vs Database-First
Code-First
o UNWAWRTN Aaa C# naw uia EF Core 9:8319 gaudaaa Iwauluias
o m3senuuuluaald Data Annotations %38 Fluent API
o Data Annotations: 1 attribute U% property/class
o public class Student
o {
o public int Id { get; set; }
o [MaxLength(50)]
o public string Name { get; set; }
o }
o Fluent API: fN%u@ configuration Tu OnModelCreating
o protected override void OnModelCreating(ModelBuilder modelBuilder)
o {
o modelBuilder.Entity<Student>()

C# Programming: Professional wih 5
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o .Property(s => s.Name)
o .HasMaxLength(50);
o }

e EF Core 3¢ track class 8 generate SQL CREATE TABLE Lfliaﬁ’] Migration
. '”aﬁ:

o 8anuwuy schema 37N code ladne

o USUu/aun schema Hw code uaz migration

v 2

o tizudayadudau n3a legacy ¢adld migration uina1uAIs

Database-First
« { database 8&iua2 EF Core &319 entity class 1#aalud
o 14%d1 Scaffold-DbContext
e Scaffold-DbContext "Server=.;Database=SchoolDB;Trusted Connection=True;"
Microsoft.EntityFrameworkCore.SqlServer -OutputDir Models
e EF Core 22&3:
o Cclass entity
o DbContext
o property type LR relationships 14 database

s fd‘ v o et dld 1 v
° L‘V\N"Izﬂlliﬂﬂfﬂﬂ(ﬂ‘ﬂ(ﬂ?‘Jx‘]“/l']x‘]']%ﬂ‘]_l database ‘ﬂmagu,m

[] 2@|igration
e Migration Ao méadﬁa synchronize database A1 model
o mﬁu@au:
1. &9 migration: Add-Migration InitialCreate
2. QVLWE\T migration ﬁ EF Core 8314 (Up() = a‘fm‘l/LLﬂwL"ll, Down() = rollback)
3. 1% Update-Database e apply migration
fradelna Migration

public partial class InitialCreate : Migration

{

protected override void Up(MigrationBuilder migrationBuilder)

{

migrationBuilder.CreateTable(

name: "Students”,

C# Programming: Professional wih 6
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columns: table => new
{
Id = table.Column<int>(nullable: false)
Annotation("SqlServer:ldentity", "1, 1"),
Name = table.Column<string>(maxLength: 50, nullable: false)

|3
constraints: table => { table.PrimaryKey("PK_Students", x => x.Id); });

protected override void Down(MigrationBuilder migrationBuilder)

{

migrationBuilder.DropTable(name: "Students");

e Migration 128 version control schema database

e T9TUIINNL source control LN team development

[] 3[@|NQ nu EF Core
e LINQ (Language Integrated Query) ki query entity class
« EF Core uilad LINQ 1l SQL wuy type-safe
e 1szAn LINQ:
o IQueryable<T>: query f9 14 execute, 813130 chain filter/order/include
o |Enumerable<T>: query execute Uan, Tl memory
A19819 LINQ
var students = context.Students
.Where(s => s.Age > 18)
.OrderBy(s => s.Name)
.TolList();
EF Core wiladiiu SQL:
SELECT * FROM Students WHERE Age > 18 ORDER BY Name
2af
e Type-safe, compile-time check
e 974478, maintainable

e JUNU Include(), Join, GroupBy e

C# Programming: Professional wih 7
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[] 4@\clude() ILae Navigation Properties
Navigation Properties
o lgusas relationship FTUII entity
« EF Core 78471:
o One-to-Many
o Many-to-Many
o One-to-One
A28819 One-to-Many
public class Course
{
public int Id { get; set; }
public string Name { get; set; }

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

public class Student

{
public int Id { get; set; }
public string Name { get; set; }
public int Courseld { get; set; }

public Course Course { get; set; }

Include()
o sl"fﬁ\‘i“ﬁvaga related entities (Eager Loading)
o 1ainn Lazy Loading w38 N+1 problem
var courses = context.Courses
.Include(c => c.Students)
.ToList();
SQL "71' EF Core 8314
SELECT c.*, s.*
FROM Courses ¢
LEFT JOIN Students s ON c.ld = s.Courseld

C# Programming: Professional wih 8
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e  ®IUNI0 chain multi-level include:
context.Orders
.Include(o => o.Customer)
.ThenInclude(c => c.Address)

.ToList();

11 5[0 drednnsrineriiosnas EF Core
1. Change Tracker
o EF Core track state 183 entity (Added, Modified, Deleted, Unchanged)
o Lﬁiaﬁﬂﬂ SaveChanges(), EF Core generate SQL #14 state
2. Query Translation
o LINQ — Expression Tree — SQL
o EF Core optimize query, combine joins, select only columns needed
3. Eager vs Lazy Loading
o Eager (Include) — FIvanuANTaNTY
o Lazy — ﬁdejE]L%‘Uﬂ property (ﬁadlﬂ@] Lazy Loading Proxy)
4. Concurrency Control

o 7 Concurrency Tokens (RowVersion) 89N conflict

a X
[l 6@§ﬂl,°1iaan

o Y = a KR
129 INYaziagalzian

8319 class naw, EF Core #3149 database, 1 DataAnnotation/Fluent API,
Code-First
migration track changes

&34 class 91N database, scaffold entity L8z DbContext, NN legacy
Database-First

DB

1 version control schema, Add-Migration / Update-Database, rollback @
Migration

Down()

Query type-safe, EF Core wiaadu saL, 14 IQueryable/IEnumerable, chain
LINQ

filter/order/include
Navigation e o e

LRAIAMURUNWT entity, One-to-Many, Many-to-Many, One-to-One
Properties
Include() Eager loading, JOIN tables, Ta9n Lazy Loading problem

C# Programming: Professional wh 9
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o Y = =
eyin YAz gAtvIan

Change Tracker |[Track state entity, generate SQL @14 Added/Modified/Deleted

Concurrency RowVersion 189Nt conflict, EF Core detect collision

Query Translation || _
Fuiln

LINQ — Expression Tree — SQL, optimize query, select columns f

Code-First vs Database-First Gl% EF Core

11 [@ode-First

UWIAR
o  UNWAWIFIN AANE C# (Entity Classes) nah
o EF Core 328314 Database Ma59nuluiaabis code
o wnnznulsendlnafiss|if database
N3N
1. ®39 entity class

public class Student

{
public int Id { get; set; }
public string Name { get; set; }

public int Age { get; set; }

2. ®319 DbContext

using Microsoft.EntityFrameworkCore;

public class SchoolContext : DbContext

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

protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder)

{

optionsBuilder.UseSqlServer("Server=.;Database=SchoolDB; Trusted_Connection=True;");

}

C# Programming: Professional

wih 10
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3. @7 Migration
Add-Migration InitialCreate
Update-Database
e EF Core 3¢ generate CREATE TABLE 11 database a4 class
ok
e 88NLUL schema 310 code ladne
«  U5U1aun schema Hw code uaz migration
o 1% version control iU code vl@ﬁﬁu‘ﬁl
dalds

« il database vwalngwiaTudan 819689150 migration Laaz

o @aunla EF Core Fluent API / Data Annotation §1%A3U configuration

L Z@atabase-First
UWIAR

« il database agl:ué"a

e EF Core 328379 Entity Classes Laz DbContext 1#@597 database
NN

1. 13 Scaffold-DbContext
Scaffold-DbContext "Server=.;Database=SchoolDB;Trusted_Connection=True;"
Microsoft.EntityFrameworkCore.SqlServer -OutputDir Models

2. EF Core 92&3:

entity class V)N table

DbContext

property type Wae relationships
Y
26
o wmuznuldaiand legacy nia database Nidagjui
o da38379 schema I, 8319 class IW@a39NU database a6 lwaia
JaiLAy
e MUY schema ¢adunil database a2 scaffold sl

o UsunlAsulauiaaann code lugzaininiaw Code-First

[] 3®%HUL‘?]EJ]JL%G§7']

Feature Code-First Database-First

C# Programming: Professional wh 11
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Feature Code-First Database-First
Sudu 314 class fia DB|DB dlagjui
LANNZAL Project 1wl Legacy DB
Migration ||l l@idne aigidu / 1genn

15U schema|a1n code — DB |[¢ia41/5U DB —> scaffold v

o

Flexibility 8 20

ayu:
o Code-First — 88nLULANN code, 1T migration, wnNzAulUsaNd LAy

o Database-First — &319 entity 9710 DB, LWAN1ZNU database ﬁﬁayjuﬁa

o ' [ ' I $
@18819 Entity Framework Core (EF Core) nuutaalna utoiu 3 Tdsunsaiing s usz 3

'3 & [ 1Y o Aa [% [
tﬂiLLﬂiNLL%’JﬂizEAﬂﬂ ﬂiﬁJ“qﬂ?J%@]E]u mawimamniﬂama{ ﬂ']E]‘ﬁ‘]J'WEIIﬂ@] LRSHANIITW

Tassas19lusiand EFCoreDemo
EFCoreDemo/

— Models/

— Student.cs

— Course.cs

— Data/

— SchoolContext.cs

— Program.cs

Tdsunsauingiw 3 @rads (Basic)
1 @asic CRUD with EF Core
Iﬂfcf: Models/Student.cs

namespace EFCoreDemo.Models

{

public class Student

{
public int Id { get; set; }

public string Name { get; set; }

C# Programming: Professional wih 12
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public int Age { get; set; }

}
171%{: Data/SchoolContext.cs

using EFCoreDemo.Models;

using Microsoft.EntityFrameworkCore;

namespace EFCoreDemo.Data

{

public class SchoolContext : DbContext

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

protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder)

{

optionsBuilder.UseSqlServer(@"Server=.;Database=SchoolDB; Trusted_Connection=True;");

}

}
Twa: Program.cs

using EFCoreDemo.Data;

using EFCoreDemo.Models;
using var context = new SchoolContext();

/I Create
var student = new Student { Name = "Alice", Age = 20 };
context.Students.Add(student);

context.SaveChanges();

/I Read
var students = context.Students.ToList();

students.ForEach(s => Console.WriteLine($"{s.Id} - {s.Name} - {s.Age}"));

C# Programming: Professional wh 13
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/I Update
student.Age = 21;

context.SaveChanges();

/l Delete
context.Students.Remove(student);
context.SaveChanges();

HANI3I%

1 - Alice - 20

2 EIJINQ Query Example
using EFCoreDemo.Data;

using EFCoreDemo.Models;
using var context = new SchoolContext();

/I Add sample data
context.Students.AddRange(
new Student { Name = "Bob", Age = 22 },
new Student { Name = "Charlie", Age = 19 }
);

context.SaveChanges();

/I LINQ query

var result = context.Students
.Where(s => s.Age > 20)
.OrderBy(s => s.Name)
.ToList();

result.ForEach(s => Console.WriteLine($"{s.Name} - {s.Age}"));

NANIITH

Bob - 22

C# Programming: Professional

wih 14
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3 E}uclude and Navigation Properties
1W&: Models/Course.cs

using System.Collections.Generic;

namespace EFCoreDemo.Models

{

public class Course
{
public int Id { get; set; }
public string Name { get; set; }

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

}

Program.cs
using EFCoreDemo.Data;
using EFCoreDemo.Models;

using Microsoft.EntityFrameworkCore;
using var context = new SchoolContext();

/I Add Course with Students
var course = new Course { Name = "Math", Students = new List<Student>
{
new Student { Name = "David", Age = 21 },
new Student { Name = "Eva", Age = 20 }
h
context.Courses.Add(course);

context.SaveChanges();

/I Include students
var courses = context.Courses.Include(c => c.Students).ToList();
foreach(var c in courses)

{

Console.WriteLine($"Course: {c.Name}");
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foreach(var s in c.Students)
Console.WriteLine($" Student: {s.Name}");
}
NANI3%
Course: Math
Student: David
Student: Eva

lusunsuuwailszynd 3 619 (Advanced/Applied)

1 @earch Students by Age Range
using EFCoreDemo.Data;
using EFCoreDemo.Models;

using Microsoft.EntityFrameworkCore;
using var context = new SchoolContext();

int minAge = 18;
int maxAge = 22;

var students = context.Students
.Where(s => s.Age >= minAge && s.Age <= maxAge)
.OrderByDescending(s => s.Age)
.ToList();

students.ForEach(s => Console.WriteLine($"{s.Name} - {s.Age}"));
NANI3%

Bob - 22

David - 21

Eva - 20

Charlie - 19

2 @pdate Multiple Students (Batch Update)
using EFCoreDemo.Data;

using EFCoreDemo.Models;

C# Programming: Professional
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using var context = new SchoolContext();

var students = context.Students.Where(s => s.Age < 21).ToList();
students.ForEach(s => s.Age += 1);

context.SaveChanges();

students.ForEach(s => Console.WriteLine($"{s.Name} - {s.Age}"));
HANI3I%

Charlie - 20

Eva - 21

3 @ager Loading Multi-Level Include
aNNaLﬁN Address entity
public class Address
{
public int Id { get; set; }
public string Street { get; set; }
public int Studentld { get; set; }
public Student Student { get; set; }
}
Program.cs
var students = context.Students
Include(s => s.Course)
.ThenInclude(c => c.Students)

.ToList();

foreach(var s in students)

{

Console.WriteLine($"Student: {s.Name} - Course: {s.Course?.Name}");
}
HAN13%
Student: David - Course: Math
Student: Eva - Course: Math
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L &gl
o 3 lusunsuiugiu: CRUD, LINQ, Include/Navigation
e« 3 I‘lJiLLﬂS&JLLWJiJi:EJﬂ@T: Search filter, Batch Update, Multi-Level Include

o A38UAlN EF Core core features: Code-First, Migration, LINQ, Relationships, Include

Migration w EF Core

L1 [@ligration faacls
« Migration fiaLn3a3d0983 EF Core d1%351 3@n"3 schema wasgwiaya lWroandas
AU model class 1w C#
e Migration 7281157 @519 USuun waz version control database schema laazaan

e LWNNZ&1WIU Code-First approach laglidaaunly database deauiad

[] z@ﬁnmiﬁﬂmumaa Migration

1. asdauluaa (Entity Classes / DbContext)

2. W3guiiiguny schema va9 database 1291i%

3. @3elda migration (.cs) LRAIAMULANGAIIVAY schema
4. migration Td apply AU database (Update-Database)
5

Track version schema K% __ EFMigrationsHistory table

1 3{0 grds Migration
#5719 Migration
Add-Migration InitialCreate

e |InitialCreate Lflu“'fjia migration

e EF Core 2za314 W& migration lnailulwaiaas Migrations/
Apply Migration (§519/21U1an database)
Update-Database
Sawnay Migration
Update-Database PreviousMigrationName
au Migration
Remove-Migration

o au'lna migration sganaw apply database
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! @idﬁ%ﬂﬂﬂ&f Migration

data g Migration: InitialCreate.cs

using Microsoft.EntityFrameworkCore.Migrations;

public partial class InitialCreate : Migration

{
protected override void Up(MigrationBuilder migrationBuilder)
{
migrationBuilder.CreateTable(
name: "Students",
columns: table => new
{
Id = table.Column<int>(nullable: false)
Annotation("SqlServer:ldentity", "1, 1"),
Name = table.Column<string>(maxLength: 50, nullable: false),
Age = table.Column<int>(nullable: false)
2
constraints: table => { table.PrimaryKey("PK_Students", x => x.Id); });
}
protected override void Down(MigrationBuilder migrationBuilder)
{
migrationBuilder.DropTable(name: "Students");
}
}

o Up() — sna/unluanandlu database

e Down() — rollback M3tUaswUUR

750 rslFemidedin
1. Version Control
o Migration UufinnM3LURawuias schema 1du version

o Team development 813130 sync schema W14 source control

2. Seed Data
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o mmmldﬁagaﬁwﬁumu migration
migrationBuilder.InsertData(

table: "Students",

columns: new[] { "Name", "Age" },

values: new object[] { "Alice", 20 });

N o o b~ w

Multi-environment
o Migration 814130 apply database 14 Dev / Test / Production environment

GN9N

8. Schema Update
o 1w column lwdl

9. Add-Migration AddEmailToStudent

10. Update-Database

o EF Core 3¢ generate SQL ALTER TABLE lagaalui@

e @aﬁmaa Migration

Feature sz Teinih
Version Control \AU5276 schema U89 database
Automation 15U database lag'lidadidiun SQL L1ad

Team Collaboration|[AN&I1N1TD sync database schema 310 migration

Rollback RIUNT0EB% migration LaliaTaRanae

[] 7@?6510 Workflow Migration (Code-First)
1. &34 model class
public class Student
{
public int Id { get; set; }
public string Name { get; set; }
public int Age { get; set; }

2. &9 DbContext
public class SchoolContext : DbContext

{
public DbSet<Student> Students { get; set; }
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protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder)

=>
optionsBuilder.UseSqlServer("Server=.;Database=SchoolDB; Trusted_Connection=True;");

}
3. @ Migration

Add-Migration InitialCreate

4. Update Database
Update-Database

5. LAy property b
public string Email { get; set; }

6. 319 migration lwd
Add-Migration AddEmailToStudent
Update-Database

Migration fa ﬁ"ﬂ%ﬁ’]ﬁ'muilaa Code-First EF Core N1¥n1#n1339an13 database schema 918,

versionable, uag team-friendly

k-
@18t19 Migration Tw EF Core uuuidnta uuiadu 3 Tisunvaifing1u uaz 3 lusunsaunn

ﬂszqu wiaulateaie, dadunalaa wazNan1ITh

Tas9a51911l519né EFCoreMigrationDemo
EFCoreMigrationDemo/

— Models/

— Student.cs

— Course.cs

— Data/

— SchoolContext.cs

— Program.cs

— Migrations/ (EF Core a%’wﬁhiuﬁ‘ﬁ)

U
Tdsunsaingiw 3 @rads (Basic)

1{(]_thitial Migration - #3193 1UT04A1N Model

Models/Student.cs
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namespace EFCoreMigrationDemo.Models

{

public class Student

{
public int Id { get; set; }
public string Name { get; set; }
public int Age { get; set; }

}

Data/SchoolContext.cs
using EFCoreMigrationDemo.Models;

using Microsoft.EntityFrameworkCore;

namespace EFCoreMigrationDemo.Data

{

public class SchoolContext : DbContext

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

protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder)
{

optionsBuilder.UseSqlServer(@"Server=.;Database=SchoolMigrationDB; Trusted_Connection=Tr

ue;");

}

Program.cs
using EFCoreMigrationDemo.Data;
using EFCoreMigrationDemo.Models;

Console.WriteLine("Apply initial migration...");

using var context = new SchoolContext();
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context.Database.Migrate(); // §379 database L&z table 310 migration

Console.WriteLine("Database and table created successfully!");

ﬁ’]ﬁj\‘l Migration
Add-Migration InitialCreate
Update-Database
NANI3%

Apply initial migration...

Database and table created successfully!

Zde Column Migration — L‘ﬁ&l Email Property
Models/Student.cs (Lﬁ&l property)

public string Email { get; set; }

#5719 Migration

Add-Migration AddEmailToStudent
Update-Database

Program.cs

using EFCoreMigrationDemo.Data;

using EFCoreMigrationDemo.Models;

using var context = new SchoolContext();

4 o v A
g{uwmﬁammumiﬂu

var student = new Student { Name = "Alice", Age = 20, Email = "alice@example.com" };

context.Students.Add(student);

context.SaveChanges();

Console.WriteLine($"Added Student: {student.Name}, Email: {student.Email}");

HANIIIW

Added Student: Alice, Email: alice@example.com

3 @elete Column / Rollback Migration
o RUNALIABIAU Email property
e Ui Model L&2&319 Migration 1#ai

Add-Migration RemoveEmailFromStudent

wih 23
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Update-Database
Program.cs
using EFCoreMigrationDemo.Data;

using EFCoreMigrationDemo.Models;
using var context = new SchoolContext();

var students = context.Students.ToList();

students.ForEach(s => Console.WriteLine($"{s.Name} - {s.Age}"));
NAaN133

Alice - 20

lusunsauwailszynd 3 619 (Advanced/Applied)

1 @eed Initial Data W1 Migration
migrationBuilder.InsertData(

table: "Students",

columns: new[] { "Name", "Age" },

values: new object[] { "Bob", 22 });
Program.cs

using EFCoreMigrationDemo.Data;

using var context = new SchoolContext();

var students = context.Students.ToList();

students.ForEach(s => Console.WriteLine($"{s.Name} - {s.Age}"));
NANI3%

Bob - 22

2 @Iulti-Table Migration — Add Course Table & Relationship
Models/Course.cs

using System.Collections.Generic;

namespace EFCoreMigrationDemo.Models

{

public class Course
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public int Id { get; set; }
public string Name { get; set; }
public ICollection<Student> Students { get; set; }

}
Models/Student.cs (Lﬁ'u Navigation)

public int Courseld { get; set; }
public Course Course { get; set; }
Program.cs

using EFCoreMigrationDemo.Data;

using EFCoreMigrationDemo.Models;
using var context = new SchoolContext();

var course = new Course { Name = "Math", Students = new List<Student>
{

new Student { Name = "Charlie", Age = 19 },

new Student { Name = "David", Age = 21 }

I

context.Courses.Add(course);

context.SaveChanges();

var courses = context.Courses.Include(c => c.Students).ToList();
foreach(var c in courses)
{

Console.WriteLine($"Course: {c.Name}");

foreach(var s in c.Students)

Console.WriteLine($" Student: {s.Name}");
}
HANI33%
Course: Math
Student: Charlie
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Student: David

3 @ollback Migration & Version Control
@’7’1&%"\1 rollback

Update-Database InitialCreate

Program.cs

using EFCoreMigrationDemo.Data;

using var context = new SchoolContext();
Console.WriteLine("Database rolled back to InitialCreate migration");

HANIIIW

Database rolled back to InitialCreate migration

L] al
o Iﬂil,mnlﬁyugﬁu 3 ¢7: Initial Migration, Add Column, Remove Column
. IﬂJSLmeLmﬂi:qn@T 3 @72: Seed Data, Multi-Table + Relationship, Rollback Migration
o AIDUARA Migration workflow, CRUD, Relationships, Seed, Rollback

o lassaislusandinunzdamsudAnuLtianda
LINQ nu Entity Framework Core (EF Core)

710 ina Aeerls
e« LINQ (Language Integrated Query) 1)) syntax U8y C# 1T query ‘fj’aﬁamn
collection %38 database
« LINQ ¥hl# query database, collection, XML %3@ objects ¢18 syntax L8N

e EF Core 17 LINQ 1Ju nanlun13@sdayaain database

[] 2@|NQ AU EF Core
e LINQ query 321N translate Rl saL las EF Core
o Ml query database e strongly typed LL8c compile-time checked

o UszAnwas LINQ query:
1. LINQ to Objects — query collection Tu memory

2. LINQ to Entities — query database 1% EF Core
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[] 3@"36510 LINQ Query W#31%nu EF Core
Context Laz Model

public class Student

{
public int Id { get; set; }
public string Name { get; set; }
public int Age { get; set; }

public class SchoolContext : DbContext

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

protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder)
=>
optionsBuilder.UseSqlServer(@"Server=.;Database=SchoolDB; Trusted_Connection=True;");

}

@889 LINQ

1 @elect All Students

using var context = new SchoolContext();

var students = context.Students.ToList();
students.ForEach(s => Console.WriteLine($"{s.Name} - {s.Age}"));
2 @ilter by Condition (Where)
var adults = context.Students
Where(s => s.Age >= 20)
.ToList();

adults.ForEach(s => Console.WriteLine($"{s.Name} - {s.Age}"));
3 @orting (OrderBy / OrderByDescending)
var sorted = context.Students

.OrderBy(s => s.Name)
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.ToList();
4@rojection (Select)
var names = context.Students

.Select(s => s.Name)

.ToList();
names.ForEach(Console.WriteLine);
5@ggregation (Count, Max, Min, Average)
int total = context.Students.Count();

double avgAge = context.Students.Average(s => s.Age);

Console.WriteLine($"Total: {total}, AvgAge: {avgAge}");

G@Oin / Include (Eager Loading)

var courses = context.Courses.Include(c => c.Students).ToList();

foreach(var c in courses)

{
Console.WriteLine($"Course: {c.Name}");
foreach(var s in c.Students)

Console.WriteLine($" Student: {s.Name}");

[] 4@INQ LLUY Method Syntax vs Query Syntax
Method Syntax (ﬁﬂaﬂ%’)
var adults = context.Students
.Where(s => s.Age >= 20)
.OrderBy(s => s.Name)
.ToList();
Query Syntax
var adults = (from s in context.Students
where s.Age >= 20
orderby s.Name

select s).ToList();

4 v A v A
g{uwm%aiﬂmumiw
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