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Advanced EF Core
(Advanced EF Core)

® Advanced EF Core

® Advanced EF Core (1598n)

® FEager vs Lazy Loading Tu Entity Framework Core (EF Core)
® Relationships (One-to-Many, Many-to-Many)

® Stored Procedures 1% EF Core

® Query Optimization lu EF Core

° @”aasi’mymnms

UN1: Advanced EF Core
Entity Framework Core (EF Core) Vl,d’ﬂmﬂLﬂum'%"aaﬁaa%m”tyz%m%’uﬁfﬂw”wm NET fida9ns
a%“wLLaﬂwﬁmﬁ'uﬁﬁmiﬁ'@mﬁTagaazmﬁﬂi:ﬁ“n%mw fruanusnsnlunsdendeny
g’mﬂ’agaﬁmﬂﬂizmﬂLLazﬂ’liﬁ’ld’luLLUU Object-Relational Mapping (ORM) EF Core T7880
ANUTUTawUaINIIDe% SQL aml,a:ﬁ}idLﬁuvlﬂﬁﬂ’liwkuﬂﬁ@ﬁf@Lﬁ]uLLazﬁ’]EG%’ﬂH’ld’lEl

slulm‘ﬁ LS’]%L‘%‘N@T%@T’JULLWJ?\@L%G Eager Loading LLa¥ Lazy Loading %dLﬂumﬂﬁﬂlu
mﬂm@iagaﬁiﬁm{faaﬁ'u Entity n1sidnlaannanandisszwinimesitidanudayde
UszAnTnwuasuatwaiadu lag Eager Loading azﬁﬁagaw‘g\mmw%auﬁ'ulumfgaLﬁm e
Lazy Loading azﬁﬁayjmﬁaﬁmﬂmmfu muﬁanlﬁ%ﬁmmzawﬁaﬁa@ﬂtymm‘ﬂm@sgﬂsﬁau
LLa:LﬁummL%ﬁlumwﬁwﬁﬁaga

fAax LS’]%L%’]‘;gﬂLéad Relationships lu EF Core %Gﬂiﬂﬂﬂq&lﬂ% One-to-Many Lag
Many-to-Many Relationships msa%wmwé’uw”uﬁ(ﬁgnﬁaaLLa:mm:awﬁaﬂ‘lﬁmiﬁluﬂmi‘*ﬁagaﬁ
mmﬁ@mzqiuuazgnﬁaamﬂmaa%“waqiﬁa wonanigsraelinsidonu Query v ldnsiuuazan
ANUTUTUVBIN T IAIAHATDYA

aﬂ%ﬁaﬁy’aﬂ'aﬁﬁﬂvtyﬁa Stored Procedures N3l Stored Procedures 328N EF Core
2817139019089 T U ENT AN DD H wazEINNTRSANNSAUNTUSE N AN TITUTE %
mulugrudayaldlasass naFouiiTn1aiiunlEu Stored Procedures wazmIuaHaaWETIL

. ' [ o a o ' &
Entity 3¢9 Ul%ﬂ’]iW@J%’T LLB‘]_IWQLﬂ‘ﬁ%ﬁﬂ’]’mﬁ@%q%&l’m“ﬂ%
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Query 1% n13lT Index, n13iRanld Projection uazn1IaadIUIK Query Nnnsslldigrudaya
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Advanced EF Core

Advanced EF Core
o Eager vs Lazy Loading
¢ Relationships (One-to-Many, Many-to-Many)
e Stored Procedures
e Query Optimization
Advanced EF Core WULLEIRN mauﬂquvﬁiumﬁ@ + M7ME9Ua39 + Best Practices
1. Eager vs Lazy Loading
mMilnaatayaduwus (related data) § 3 35nanlu EF Core:
[] Lazy Loading
. ﬁamﬂ%a@ﬁagamww entity Banfa
e AWFNNUT (navigation properties) 3:nlan ﬁ@imﬁagmﬁ'\ﬁw“‘m
o aaddaldsudrs Microsoft.EntityFrameworkCore.Proxies W
UselLazylLoadingProxies()
A29819
var blog = context.Blogs.First();
var posts = blog.Posts; // EF Core 3¢ query Posts @lau‘i
] 9@ query UINLAN "L&iiua@ﬁagaﬁ"bja‘hlﬂu

] a@a&e: anaifiailywn N+1 query problem fiin1319nil4 collection wanzasslu loop
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|| Eager Loading
o fAanmslwaadayaduwutldwiauriulu query win
o 7 Include() wae Thenlnclude()
A29819
var blogs = context.Blogs
.Include(b => b.Posts)
.ToList();
] 9af: aas 1wIn query, mmnﬁaLSﬁf’j’]ﬁaqHﬁagauuuau

Y s .&’ v Aa o <
[ a@ida: query Tngjdn, analnaatayaiinanusudu

| Explicit Loading
o 7 Entry(...).Collection(...).Load() en) Entry(...).Reference(...).Load() Lﬁauy\‘iﬂvﬂﬁa@
Taua
A0
var blog = context.Blogs.First();
context.Entry(blog).Collection(b => b.Posts).Load();
] 14idie query LLiﬂGTaamsmuqmwzIm@mmé’uw”uﬂ@Lflwﬁmw

2. Relationships (One-to-Many, Many-to-Many)
| One-to-Many
¢1a819: Blog — Posts
public class Blog
{
public int Id { get; set; }
public string Name { get; set; }

public List<Post> Posts { get; set; } = new();

public class Post
{
public int Id { get; set; }
public string Title { get; set; }
public int Blogld { get; set; } // Foreign Key
public Blog Blog { get; set; }

ASP.NET Core Programming: Advance wih 3
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}
Fluent API

modelBuilder.Entity<Post>()
.HasOne(p => p.Blog)
.WithMany(b => b.Posts)
.HasForeignKey(p => p.Blogld);

| Many-to-Many
#3ud EF Core 5+ 38951 Skip Navigation l@a4&314 entity join table 184
public class Student
{
public int Id { get; set; }
public string Name { get; set; }

public List<Course> Courses { get; set; } = new();

public class Course
{
public int Id { get; set; }
public string Title { get; set; }
public List<Student> Students { get; set; } = new();
}
Fluent API
modelBuilder.Entity<Student>()
.HasMany(s => s.Courses)
.WithMany(c => c.Students);
] EF Core 9z&314a1319na14 StudentCourse Mo i@

3. Stored Procedures

EF Core san3nld Stored Procedure leasnmnsi 91uTaya (FromSqlRaw) uaz LgwIaYA
(ExecuteSqlRaw)

O] éﬁ%ﬁagaéfw Stored Procedure

var blogs = context.Blogs

.FromSqglRaw("EXEC GetAllBlogs")

ASP.NET Core Programming: Advance wih 4
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.TolList();
] Lﬁﬂ%ﬁagaﬁ?ﬂ Stored Procedure
context.Database.ExecuteSqlRaw(
"EXEC InsertBlog @p0, @p1",
parameters: new[] { "Tech Blog", "ASP.NET Core content" });
| Mapping nu SaveChanges() (EF Core 7+)
814130 map Insert/Update/Delete 1#158n SP unu SaL Uné'lea
modelBuilder.Entity<Blog>()
.InsertUsingStoredProcedure("InsertBlog")
.UpdateUsingStoredProcedure("UpdateBlog")
.DeleteUsingStoredProcedure("DeleteBlog");

4. Query Optimization
myUiudysdsza@nBan query lu EF Core ddyunn Tasfmadiaeai.
it AsNoTracking()

e wnzLile query ﬁagamlﬁa 21 e19LAY

e 8@ overhead 31N Change Tracker

var blogs = context.Blogs.AsNoTracking().ToList();

| Split Queries
Lf}a eager loading collection lmy,' 9 ATl AsSplitQuery() Lﬁiaa@ Cartesian Explosion
var blogs = context.Blogs

.Include(b => b.Posts)

AsSplitQuery()

.ToList();

L] Filtered Include

Iuamawwzﬁagaﬁﬁaamﬁ

var blogs = context.Blogs
.Include(b => b.Posts.Where(p => p.Title.Contains("EF Core")))
.ToList();

| Compiled Queries

fWIL query ignidundnias 9 a3 compile a9ntinle

ASP.NET Core Programming: Advance wih 5
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static readonly Func<MyDbContext, string, Blog?> GetBlogByName =
EF.CompileQuery((MyDbContext ctx, string name) =>

ctx.Blogs.FirstOrDefault(b => b.Name == name));
var blog = GetBlogByName(context, "Tech Blog");

_| Projection (Select) Ui Include
tlidasns entity 1dn 9 IAiRanane field NlG
var blogDtos = context.Blogs

.Select(b => new BlogDto

{
Id = b.Id,

Name = b.Name,

PostCount = b.Posts.Count

})
.ToList();

L &gl
1. Eager vs Lazy Loading — LRONAN use case, Eager 83144 query, Lazy LANNZNY
Tnaaiamiznadn

2. Relationships — EF Core 38430 One-to-Many L8z Many-to-Many laglidasasng join

table 184 (AIuel EF Core 5+)
3. Stored Procedures — 4n38 11/ d8% %38 map 1% EF Core Tanuunu SQL Uné'le

4. Query Optimization — i AsNoTracking(), SplitQuery, Filtered Include,

CompiledQuery, Projection Lﬂial‘ﬁ query LSIUAZLLN
a xR
Advanced EF Core (L79an)

1. Eager vs Lazy Loading (Loading Strategies)
14 EF Core 41 3 ﬂ&igﬂéﬂﬁﬂ: Lazy, Eager, Explicit

wansian b dinalauasina performance Wag behavior 233U

|| Lazy Loading (Deferred Execution)

ASP.NET Core Programming: Advance wih 6
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ﬂﬂ1ﬂﬂ"lﬂi%
e EF Core I dynamic proxy (W% Microsoft.EntityFrameworkCore.Proxies)
. Lfia navigation property Qm“ﬂ”]ﬁa — proxy 3¢ trigger SQL Tnsl fia object ol
jad
¢ Query WINLaN — memory footprint @:h
e LAWNZNU use case ﬁ"l&ij“ﬁhmﬁ’]iwz‘lfﬁ"ﬁayjaﬁuw”uﬁ%?a"lsj
RIGE)
o L?}mlﬁna N+1 problem — loop 100 items = 101 queries
e YINGANNT trace performance LWIE query on execute 14 runtime
Aa819 I
var blogs = context.Blogs.ToList();
foreach (var blog in blogs)
{
Console.WriteLine(blog.Posts.Count); // Query Gg’l § —> N+1 Problem

|| Eager Loading (Data Pre-fetching)
nalnanaln
« EF Core uilad .Include() % SQL JOIN %38 SplitQuery
. Iﬂa@ﬁagaﬁﬁaﬂ"ﬁ’ 82997
R
o LRNNZNU Ul WU "list with details" — a@ roundtrip
o 1J89n% N+1 Problem
Palds
« JOIN lngj — Cartesian Explosion — memory g9
e tniinane collection — query 819l efficient
A10819
var blogs = context.Blogs
.Include(b => b.Posts)
.Include(b => b.Author)
.ToList();

| Explicit Loading (On-demand)

ASP.NET Core Programming: Advance wih 7



4 v A v A
ﬁuwm%aiﬂmumiau

ﬂalﬂﬂ'lﬂsl%
. SL“ffcontext.Entry(entity).CoIIection(...).Load()
e @88 lazy loading LL@imuanVL@Tmaa;@
jad
o 1 control ¥1nn90 lazy
o LANIZAUNIIARAWLY conditional
A10819
var blog = context.Blogs.First();

if (needPosts)

{
context.Entry(blog).Collection(b => b.Posts).Load();

| Best Practices
o 1% Eager — 1 UI dasldTayadunusuinan
o ¥ Lazy — ddpamiaa query usnuazliwiladnazlddayaiaia

o 1% Explicit — @ logic FUUATAINLIINTALYINIRDIADIIRaA

2. Relationships (One-to-Many, Many-to-Many)
| One-to-Many
naln
e EF Core 8314 Foreign Key 1 DB + Navigation Properties
e FIWINMNNUA Behavior: Cascade Delete, Restrict, SetNull
modelBuilder.Entity<Post>()
.HasOne(p => p.Blog)
.WithMany(b => b.Posts)
.OnDelete(DeleteBehavior.Cascade);

" | Cascade Delete ﬁ’]ﬂyty: N delete Blog —> Post an delete 8@ luia

|| Many-to-Many (EF Core 5+)
naln
e EF Core auto-create join table (shadow entity)

e FWINMRUATE table 183

ASP.NET Core Programming: Advance wih 8
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modelBuilder.Entity<Student>()
.HasMany(s => s.Courses)
.WithMany(c => c.Students)
.UsingEntity(j => j.ToTable("Enroliments"));
| 0" relationship i attribute Lﬁlu (4% Grade, EnrollmentDate) — @a4&314 explicit join
entity
public class Enroliment

{
public int Studentld { get; set; }

public Student Student { get; set; }

public int Courseld { get; set; }

public Course Course { get; set; }

public DateTime EnrolledOn { get; set; }

| Best Practices
e One-to-Many — 1 ICollection<> %38 List<> §1%5L navigation

¢ Many-to-Many — ki implicit join i pure relation, explicit join "4l attribute LAY

3. Stored Procedures
i EF Core ﬁ]:aaﬂLLuumLﬁia LINQ + LINQ-to-SQL iLig938930 Stored Procedure (SP)
] %97 SP @145 Query
var blogs = context.Blogs
.FromSqglRaw("EXEC GetBlogsByAuthor @p0", "Alice")
.ToList();

1 na'ln: EF Core wiUadWaaWs SP — Entity Tracking (\wilaw query Un@)

(] %97 SP §1%3U Command

context.Database.ExecuteSqlRaw(
"EXEC InsertBlog @p0, @p1",
"My Blog", "EF Core Content");

ASP.NET Core Programming: Advance wih 9
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| Mapping SaveChanges() — Stored Procedure (EF Core 7+)

modelBuilder.Entity<Blog>()
.InsertUsingStoredProcedure("sp_InsertBlog")
.UpdateUsingStoredProcedure("sp_UpdateBlog")
.DeleteUsingStoredProcedure("sp_DeleteBlog");

(1 15ld5da9nn5 enforce logic lu DB layer

1 9233: SP ¥4 lose portability (DB-specific)

_| Best Practices
o 14 SP — &4l business logic 1w DB %38 performance-critical query

o 14 LINQ — §h¢89n13 maintainability L&z portability

4. Query Optimization

EF Core 4 abstraction wanil cost el optimize

| AsNoTracking()
o 1@ Change Tracker — a@ memory laz CPU
e LWNNZNU Read-Only queries

var blogs = context.Blogs.AsNoTracking().ToList();

|| Split vs Single Query
EF Core Default (Single Query): JOIN Y;ﬂaihx‘islu query LW@e
Jry11: Cartesian Explosion
var blogs = context.Blogs
.Include(b => b.Posts)
AsSplitQuery() // Lan query Lﬁiaa@ explosion
.ToList();

_| Projection (Select DTO)
Tnaatane field isdn unuiezlnaans entity
var blogDtos = context.Blogs

.Select(b => new BlogDto

{
Id = b.Id,

ASP.NET Core Programming: Advance wih 10



4 v A v A
g{uwm%aiﬂmumiw

Name = b.Name,
PostCount = b.Posts.Count

1)
.ToList();

| Compiled Queries

EF Core Un@az compile query “qnﬂﬁf‘l

6N query gﬂﬁﬂﬂﬁfy’] — a5lg EF.CompileQuery

private static readonly Func<MyDbContext, string, Blog?> getBlogByName =
EF.CompileQuery((MyDbContext ctx, string name) =>

ctx.Blogs.FirstOrDefault(b => b.Name == name));
var blog = _getBlogByName(context, "Tech Blog");

| Indexing & Query Hints
o 1% Fluent API L‘ﬁlu Index:
modelBuilder.Entity<Blog>()
.HasIndex(b => b.Name);

o 14 Raw SQL + Hint (t DB engine support)

_| Best Practices

1. & AsNoTracking() 1%51 read-only
It AsSplitQuery() §1% 30U multiple collection include
¢ DTO Projection Lﬁaam memory

l&¥ CompiledQuery §1%5U hot-path queries

o M 0N

Monitor @22 SQL Profiler / EF Core Logging

[ aslv@enagns
e Loading:
o Lazy — flexibility, but N+1 risk
o [Eager — predictable, but heavy join
o Explicit — balance, full control
¢ Relationships:

o One-to-Many = straightforward

ASP.NET Core Programming: Advance wih 11
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o Many-to-Many = implicit (simple) vs explicit (with attributes)
e Stored Procedures:

o 1°ﬁ'Lfliaﬁ legacy DB, complex logic, %30 performance-critical
e Optimization:

o Monitor queries

o LRen loading strategy Ik

o DTO, Index, CompiledQuery

o @3IIRBL execution plan

Eager vs Lazy Loading Tu Entity Framework Core (EF Core)
Eager vs Lazy Loading Tu Entity Framework Core (EF Core) LLUU&:LﬁU@ﬁg@] AIue Nabn

(3 1 U ¥ a .
malu, Aasd19lan, N1314914939, 1w, Best Practices

| Eager vs Lazy Loading (EF Core)
1. ANURNYUAUNRIAR
1% EF Core 1ianinfl anadawng (Relationship) 11w Blog & Posts 1azdassasulaine:
1%aa Posts INW3aununia b
« Eager Loading — lnaadayaanudunwus a9 lu query usn

« Lazy Loading — lnaadayaanudunwus (lagnignasass

2. nalnasuaazuuy
| Eager Loading
o o Include() wae Theninclude()
« EF Core 2z&%19 SQL JOIN (W50%an8 query 2117 AsSplitQuery)
¢ Navigation properties gma&lﬁaﬂa@%ummﬂ
A10819
var blogs = context.Blogs
.Include(b => b.Posts) // 1%aa Posts INWTauNL Blogs
.ToList();

foreach (var blog in blogs)

{
Console.WriteLine($"{blog.Name} has {blog.Posts.Count} posts");

ASP.NET Core Programming: Advance wih 12
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}

L) waaws saL (auyd)

SELECT b.ld, b.Name, p.ld, p.Title, p.Blogld
FROM Blogs b

LEFT JOIN Posts p ON b.Id = p.Blogld;

|| Lazy Loading
o ﬁada@@i‘l NuGet: Microsoft.EntityFrameworkCore.Proxies
o faldsulu DbContext
optionsBuilder.UseLazylLoadingProxies()
.UseSqlServer(connectionString);
o GadfWua navigation property LT virtual
A10819
public class Blog
{
public int Id { get; set; }

public string Name { get; set; }

public virtual ICollection<Post> Posts { get; set; } = new List<Post>();
}
M3 LTN%
var blog = context.Blogs.First();
Console.WriteLine(blog.Posts.Count); // EF Core a4 query mauﬁ
] waaws SQL §e9vaU
-- Query L3N
SELECT TOP(1) b.ld, b.Name FROM Blogs b;

- Query Al Posts
SELECT p.ld, p.Title, p.Blogld FROM Posts p WHERE p.Blogld = 1;

3. 1Sauinay

sz Eager Loading Lazy Loading

[ @ v o o A A . . v =R
nsluandaya|Inandoyadunuiviu Inaniiia navigation niadis
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Usziiin Eager Loading Lazy Loading

9I2% Query |[3n query L@g2 (JOIN) WaY query (813L0a N+1)

v @ o

Performance (fd%3L data 7@LAn, Ul naasldninue ﬁﬁwauaauwuﬂ&ignlﬁmuﬂay

u

v ‘2’ v v v
Memory unau (Inaadayaizas) I5%asluaauusn
AILAN TaLan, predictable ﬁ@mjuu@imuqumﬂ
ANNEND API/wN Ul Adaanmydayansy T2UUN ”agaﬁuw”uﬂﬁmomfﬁ

4. Tywifivades
| Eager Loading
e Cartesian Explosion:
il Blog 100 L8z Post 1000 — JOIN 813 return row = 1000
« Over-fetching: Immiagamauﬁuﬁﬁml"ﬁ
| Lazy Loading
¢ N+1 Problem:
e var blogs = context.Blogs.ToList();

e foreach (var blog in blogs)

e {
o Console.WriteLine(blog.Posts.Count); / Query Lenga Blog —> N+1
e }

N Blog = 100 — 101 queries

5. Best Practices
Rt Eager Loading
. ilo UUAPI ﬁaaﬂﬁiaylaﬂ%%magjuﬁa LT List + Detail
o 1o AsSplitQuery() Lﬁia Include %818 collection
] 1% Lazy Loading
« fi8 navigation VL&iVL@TQﬂIfﬂaU
o« delawiladn user @Taamﬁagaifu
Rt Explicit Loading

A 1
. muquim@mm:mamm (8WANITWIN Eager/Lazy)

6. M188199) (Eager vs Lazy)
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/| Eager Loading
var eagerBlogs = context.Blogs
.Include(b => b.Posts)
.TolList();
Console.WriteLine($"Eager loaded {eagerBlogs.Count} blogs with posts");

/I Lazy Loading
var lazyBlog = context.Blogs.First();
Console.WriteLine($"Lazy blog: {lazyBlog.Name}, Posts = {lazyBlog.Posts.Count}");
7. 891
. % L s 6 @ A A Y Y v ]
¢ Eager Loading = I%a@"uaﬂaﬁuwuﬁﬂu‘ﬂ — @Af8 performance mg’nlmmuau
« Lazy Loading = lnaailagni3unld — Hantju usdifoaiaa N+1

 @a3iana1N Use Case + U3n12a4ya + Query Pattern

A18819 Eager vs Lazy Loading U4 EF Core (ASP.NET Core Web API) iUy s lola +
Taseas19 + aaduulan + HaN153%
Huazdalfidu 2 ga:

. ﬁug'm 3 Tisunsn — Whlaanuuandndszning Eager, Lazy, Explicit

o uwdlszgnd 3 ldsunsn — 1olu API 939, nvasdaya, Optimize Query

v

[] ﬁqﬂﬁ 1 ﬁugﬁ% (Basic Examples)

"] Tusunsafi 1: Eager Loading
(1 Tassasrsldsiand

EagerLoadingDemo/

Program.cs

Data/

L AppDbContext.cs
- Controllers/
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L BlogsController.cs
| Models/Blog.cs

namespace EagerLoadingDemo.Models;

public class Blog

{

public int Id { get; set; }

public string Name { get; set; } = "";

public List<Post> Posts { get; set; } = new();
}
_| Models/Post.cs

namespace EagerLoadingDemo.Models;

public class Post
{
public int Id { get; set; }
public string Title { get; set; } = "";
public int Blogld { get; set; }
public Blog Blog { get; set; } = null!;
}
|| Data/AppDbContext.cs
using Microsoft.EntityFrameworkCore;

using EagerLoadingDemo.Models;
namespace EagerLoadingDemo.Data;

public class AppDbContext : DbContext

{
public DbSet<Blog> Blogs => Set<Blog>();
public DbSet<Post> Posts => Set<Post>();

public AppDbContext(DbContextOptions<AppDbContext> options) : base(options) { }
}

| Controllers/BlogsController.cs
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using Microsoft.AspNetCore.Mvc;
using Microsoft.EntityFrameworkCore;

using EagerLoadingDemo.Data;

namespace EagerLoadingDemo.Controllers;

[ApiController]

[Route("api/[controller]")]

public class BlogsController : ControllerBase

{
private readonly AppDbContext _context;
public BlogsController(AppDbContext context) => context = context;
[HitpGet("eager")]
public IActionResult GetBlogsEager()
{
var blogs = _context.Blogs
.Include(b => b.Posts) // Eager Loading
.ToList();
return Ok(blogs);
}
}

| Program.cs
using EagerLoadingDemo.Data;

using Microsoft.EntityFrameworkCore;

var builder = WebApplication.CreateBuilder(args);

builder.Services.AddDbContext<AppDbContext>(opt =>
opt.UselnMemoryDatabase("EagerDemoDB"));

builder.Services.AddControllers();

var app = builder.Build();

using (var scope = app.Services.CreateScope())

{
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var db = scope.ServiceProvider.GetRequiredService<AppDbContext>();

db.Blogs.Add(new Models.Blog
{
Name = "Tech Blog",
Posts = new List<Models.Post>
{
new() { Title = "EF Core Basics" },
new() { Title = "Eager vs Lazy" }

D
db.SaveChanges();

app.MapControllers();
app-Run();
P[] wan1ssne
\3un APl — GET /api/blogs/eager
[
{
"id" 1,
"name": "Tech Blog",
"posts": [
{"id": 1, "title": "EF Core Basics", "blogld": 1},
{"id": 2, "title": "Eager vs Lazy", "blogld": 1}

]
] Than Blog + Posts Tw query 1Ren

] Tusunsaf 2: Lazy Loading
[ Tasease

LazyLoadingDemo/

Program.cs

Models/

ASP.NET Core Programming: Advance
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I-— Data/AppDbContext.cs
L Controllers/BlogsController.cs

| Models/Blog.cs

namespace LazylLoadingDemo.Models;

public class Blog
{
public int Id { get; set; }

public string Name { get; set; } =",

public virtual ICollection<Post> Posts { get; set; } = new List<Post>(); // virtual
}
| Models/Post.cs

namespace LazylLoadingDemo.Models;

public class Post
{
public int Id { get; set; }
public string Title { get; set; } = "";
public int Blogld { get; set; }
public virtual Blog Blog { get; set; } = null!;
}
|| Data/AppDbContext.cs
using Microsoft.EntityFrameworkCore;

using LazylLoadingDemo.Models;
namespace LazylLoadingDemo.Data;

public class AppDbContext : DbContext

{
public DbSet<Blog> Blogs => Set<Blog>();
public DbSet<Post> Posts => Set<Post>();
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public AppDbContext(DbContextOptions<AppDbContext> options) : base(options) { }

protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder)

{

optionsBuilder.UseLazylLoadingProxies();

}

| Controllers/BlogsController.cs
using Microsoft.AspNetCore.Mvc;

using LazylLoadingDemo.Data;
namespace LazyLoadingDemo.Controllers;

[ApiController]
[Route("api/[controller]")]
public class BlogsController : ControllerBase
{
private readonly AppDbContext _context;

public BlogsController(AppDbContext context) => _context = context;

[HitpGet("lazy")]
public IActionResult GetBlogsLazy()
{
var blogs = _context.Blogs.ToList(); // £314l#aa Posts
var result = blogs.Select(b => new
{
b.ld,
b.Name,
PostCount = b.Posts.Count / Query @aui{
b;

return Ok(result);
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| Program.cs

(mﬁauMSLLﬂmﬁ 1 ueitann namespace)
P wan1ssn

\3un APl — GET /api/blogs/lazy

[

"id": 1,
"name": "Tech Blog",

"postCount": 2

]
] Posts gnlnantanizaauiitdnii b.Posts

[ Tdsunsaf 3: Explicit Loading

| Controllers/BlogsController.cs
using Microsoft.AspNetCore.Mvc;
using Microsoft.EntityFrameworkCore;

using ExplicitLoadingDemo.Data;
namespace ExplicitLoadingDemo.Controllers;

[ApiController]
[Route("api/[controller]")]

public class BlogsController : ControllerBase

{

private readonly AppDbContext _context;

public BlogsController(AppDbContext context) => _context = context;

[HttpGet("explicit")]
public IActionResult GetBlogExplicit()
{

var blog = _context.Blogs.First();

/I Explicit Loading
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_context.Entry(blog)
.Collection(b => b.Posts)
.Load();

return Ok(new

{
blog.Id,

blog.Name,

PostCount = blog.Posts.Count
b:;

}
P [ wan1ssn
138N APl — GET /api/blogs/explicit
{
"id": 1,
"name": "Tech Blog",
"postCount"; 2
}

] Tnan Posts LULAILANAILALDY
] 5@l 2: uwalszand (Applied Examples)

1 Tsunsaft 4: APIul3suriisy Eager vs Lazy

e Endpoint /api/blogs/eager — 1 Include

e Endpoint /api/blogs/lazy — 15 lazy proxies
HAN13%

o Eager: 89 query @7 — 16 Blog + Posts W3au

e Lazy: Blog query 1 A39 + Posts query 113144 Blog

(1 Tsunsafi 5: Filtered Eager Loading

var blogs = _context.Blogs
.Include(b => b.Posts.Where(p => p.Title.Contains("EF")))
.TolList();
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NANI33W

[

"id": 1,
"name": "Tech Blog",
"posts": [

{ "id": 1, "title": "EF Core Basics", "blogld": 1 }

]

] Ta@ Posts Lawnziiedad — Query LU1a9

[] tﬂiLmiNﬁ 6: Performance Optimization (Split Query)
var blogs = _context.Blogs
.Include(b => b.Posts)
AsSplitQuery() // 189N Cartesian Explosion
.ToList();
NANI3%
e EF Core 84 2 query:
1. Blog
2. Posts by Blogld

o 8atlyw) duplicate row 187 join Fayadwanunn

] a5
o WU 3 TUsunsa — LRAIANMNWANGIITTRING Eager, Lazy, Explicit

o uwatlszand 3 lsunsa — API WSsuifinw, Filtered Include, Split Query

Relationships (One-to-Many, Many-to-Many)

Relationships (One-to-Many, Many-to-Many) Tu Entity Framework Core (EF Core) I
ﬂ‘mﬁ’mﬁq@ Tasuyadu

1. [ LLuaﬁ@ﬁugm (Concepts)

2. [] M3 Mapping ANNRUNUT

3. [ enatnalaal@in (One-to-Many, Many-to-Many)
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5. || Best Practices

1. L] uwifanwgIn

4 v A v A
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Relationship 114 EF Core fanmIfuuannusuws=®ing Entity (A1314) 18% Blog AU Post

e One-to-Many:
ity Blog imane Post
(Blog — Parent, Post — Child)
L% Blog.ld — Post.Blogld
¢ Many-to-Many:
#ane Student L38uRaY Course

(I Join Table 1% StudentCourses)

2. [] 115 Mapping ANENNRWS
One-to-Many
o Parent § Collection Navigation Property
 Child & Reference Navigation Property + Foreign Key

public class Blog

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

public List<Post> Posts { get; set; } = new(); // One-to-Many

public class Post
{
public int Id { get; set; }
public string Title { get; set; } ="
public int Blogld { get; set; } // Foreign Key
public Blog Blog { get; set; } = null!;

Many-to-Many

@9ue EF Core 5+ — 38950 Many-to-Many WUy Implicit Join Table lagaaluaia

wih 24
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public class Student

{
public int Id { get; set; }

public string Name { get; set; } = "";

public List<Course> Courses { get; set; } = new();

public class Course
{

public int Id { get; set; }

public string Title { get; set; } = "";

public List<Student> Students { get; set; } = new();
}
EF Core 328319A13719na4 CourseStudent Mo a Luai@
f1@89m3 Custom Join Entity (11wl Field iy 11w Tufiasnzidon) — dosdszna Entity 104
public class Enrollment
{

public int Studentld { get; set; }

public Student Student { get; set; } = null!;

public int Courseld { get; set; }

public Course Course { get; set; } = null!;

public DateTime EnrolledDate { get; set; }

) ] [~3
3. [ shagelaataa
] Tusunsu@lasin9i 1: One-to-Many

using Microsoft.EntityFrameworkCore;

public class Blog

{
public int Id { get; set; }

public string Name { get; set; } = "";

public List<Post> Posts { get; set; } = new();
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public class Post
{
public int Id { get; set; }
public string Title { get; set; } ="
public int Blogld { get; set; }
public Blog Blog { get; set; } = null!;

public class AppDbContext : DbContext

{
public DbSet<Blog> Blogs => Set<Blog>();
public DbSet<Post> Posts => Set<Post>();

protected override void OnConfiguring(DbContextOptionsBuilder options)

=> options.UselnMemoryDatabase("DemoDB");

class Program

{

static void Main()

{
using var db = new AppDbContext();

var blog = new Blog { Name = "Tech Blog" };
blog.Posts.Add(new Post { Title = "EF Core Basics" });
blog.Posts.Add(new Post { Title = "Relationships" });
db.Blogs.Add(blog);

db.SaveChanges();

var blogs = db.Blogs.Include(b => b.Posts).ToList();
foreach (var b in blogs)

Console.WriteLine($"{b.Name} has {b.Posts.Count} posts");
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}
P[] waans

Tech Blog has 2 posts

[] TﬂiLLﬂi&Jﬁ')ﬂEi'wﬁ 2: Many-to-Many (Implicit Join Table)

using Microsoft.EntityFrameworkCore;

public class Student
{
public int Id { get; set; }
public string Name { get; set; } = "";

public List<Course> Courses { get; set; } = new();

public class Course

{
public int Id { get; set; }
public string Title { get; set; } ="
public List<Student> Students { get; set; } = new();

public class SchoolContext : DbContext

{
public DbSet<Student> Students => Set<Student>();

public DbSet<Course> Courses => Set<Course>();

protected override void OnConfiguring(DbContextOptionsBuilder options)

=> options.UselnMemoryDatabase("SchoolDB");

class Program

{

static void Main()

{
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using var db = new SchoolContext();

var student = new Student { Name = "Alice" };

var course1 = new Course { Title = "Math" };

var course2 = new Course { Title = "Science" };

student.Courses.Add(course1);

student.Courses.Add(course2);

db.Students.Add(student);
db.SaveChanges();

var students = db.Students.Include(s => s.Courses).ToList();
foreach (var s in students)
Console.WriteLine($"{s.Name} enrolled: {string.Join(", ", s.Courses.Select(c =>
c.Title))}";

}
}
P[] uaans

Alice enrolled: Math, Science

] Tdsunsualasinem 3: Many-to-Many (Custom Join Entity)

using Microsoft.EntityFrameworkCore;

public class Student

{
public int Id { get; set; }

public string Name { get; set; } = "";

public List<Enroliment> Enrollments { get; set; } = new();

public class Course

{
public int Id { get; set; }
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public string Title { get; set; } ="

public List<Enrollment> Enroliments { get; set; } = new();

public class Enrollment
{
public int Studentld { get; set; }
public Student Student { get; set; } = null!;
public int Courseld { get; set; }
public Course Course { get; set; } = null!;

public DateTime EnrolledDate { get; set; }

public class SchoolContext : DbContext

{
public DbSet<Student> Students => Set<Student>();
public DbSet<Course> Courses => Set<Course>();

public DbSet<Enroliment> Enroliments => Set<Enroliment>();

protected override void OnConfiguring(DbContextOptionsBuilder options)

=> options.UselnMemoryDatabase("SchoolDB");

class Program

{

static void Main()

{

using var db = new SchoolContext();

var student = new Student { Name = "Bob" };

var course = new Course { Title = "Physics" };

db.Enroliments.Add(new Enroliment

{
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Student = student,
Course = course,

EnrolledDate = DateTime.Now

N
db.SaveChanges();

var enrollments = db.Enroliments
.Include(e => e.Student)
.Include(e => e.Course)

.ToList();

foreach (var e in enroliments)

Console.WriteLine($"{e.Student.Name} enrolled {e.Course.Title} on {e.EnrolledDate}");

}
P [ uaans
Bob enrolled Physics on 8/20/2025 10:15:32 AM

a. [ Taymiinuias
e One-to-Many — aula Foreign Key — EF Core &34 shadow property L83
e Many-to-Many — 4 Custom Join Entity —> 83 map @78
modelBuilder.Entity<Enrollment>().HasKey(...)

o nilnaatoyaunn 9 lavld Include — 813138 Cartesian Explosion

5. || Best Practices

| finnu@ Navigation Property vasasflsaue

[ 14 Include() / Theninclude() &w3Llnaatoyadunus

[] duilu Many-to-Many unufitayalasa (15w Sufl, 1n3a) — 14 Custom Join Entity

] 14 .AsSplitQuery() Ta4niu query 1aata Include #ane collection

(2 ' . . [ 4 o a
@18813 Relationships (One-to-Many, Many-to-Many) L1y wa g + Taseasns + aradune
140 + Han135h

Naazhu oL 2 79
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