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(Clean Architecture & Best Practices)
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® Clean Architecture & Best Practices
® Clean Architecture & Best Practices (1598n23939)

® .8n Layer: Presentation, Application, Infrastructure, Domain 1% Clean Architecture

(ASP.NET Core)
o lisandusn: ProductApp (Clean Architecture, 4 layers)
® Repository Pattern + Unit of Work
® Service Layer

° I‘lJiL’i]ﬂ@THiﬂL’m’]‘J

UNI: Clean Architecture & Best Practices
miw”wmLLaﬂwﬁLﬂfuﬁsﬁ'wfamTaamé’mamﬁ@UﬂiiusnaW@TLLﬁﬁf@LﬁmLLa:ﬁ@mju Clean
Architecture LIuuwanafigaslilaadianiny maintainable, testable, wazaunInvesRiaaslng
lalaglinsznudiuduesszun uniigsiunisianudilalasssirsuazuuil fUa ddnga
f1AIUBNNWUI ASP.NET Core

msusntuasszunduialadAyas Clean Architecture lanuuziin Layer @ o o
Presentation, Application, Infrastructure, W8 Domain msusntuteludasauuasTe Ul
AMNIVHATOUTALIY NAANNTUTDW LLazﬁ'ﬂﬁmmmﬂ%ﬁJﬂgw%aLﬂﬁmuuﬂaau@iazfuvld%svlaj
NIENUSINIU

ludiu289 Domain Layer azubuliulaanas business logic ﬁtﬂuﬁﬂwaﬁ:uu %
Application Layer %zﬁmfﬁﬁ orchestration 284N1385Laz3ANNT workflow VBITEUL ﬂlmzﬁl
Infrastructure Layer quan1sidnfadays, M3FEENIAL APl uaznsidoudausmsnawen
Presentation Layer IVHATaUM® Ul, API endpoints %38 interface ﬁgﬂﬁﬁ@lau

uwﬁﬂ'\msam@umﬂ"ﬁ Repository Pattern LLaz Unit of Work Lﬁaa"'@msnwsmﬁﬁaiaga
athaiduszuy Repository Frousnnainfidaygasanain business logic V‘h’LﬁT@T@ﬁW&qi%LL@x

NaRaU ANy &% Unit of Work ¥in#iinf1aan13 transaction LLa:mmaa@ﬂﬁawwﬁaga
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wWaNIMNH% NMIBANUUY Service Layer Ludnuiiumanadannsislvnisdizuians
nepsnaduszsidouuazaansanaseuldine dnWawiazldisouin1saine sevice 7
encapsulate logic LAz orchestrate interaction 331314 repository L8z domain entities

UN#EILTiL Best Practices LT% n13uen responsibility, MItdaulaan testable, Lazn13
lwszuul modularity §9 inafiamarigsliinwamnaaninaiiueUnaintun maintainable
waztiuardannudasmslnd 9 laegeniaiia

afiga anuiluunidsldinWauiaauisneanuuyszuy ASP.NET  Core  fidl

[ o [ | 4 [
Tassasredaton, sassuntmadavuazeeiaaas, waniluldaiuanasgiu Clean

Architecture V‘iﬂﬁsﬁawmﬁﬁqmmwgaLL@gW%ﬂﬂ%ﬁﬂWWﬁq

Clean Architecture & Best Practices
e LN Layer: Presentation, Application, Infrastructure, Domain
. mﬂf Repository Pattern, Unit of Work
e NI3BBNLUL Service Layer
Clean Architecture & Best Practices
L 1. nsuwan Layer: Presentation, Application, Infrastructure, Domain
Clean Architecture (Uncle Bob) fouldnannis "Dependency Inversion" —> Core (Domain,
Application) Taiawa 39 Infrastructure
[ Tassaaldsandaifey
MyApp/
— MyApp.Api/ —> Presentation Layer (Controllers, Middleware, Filters)
— MyApp.Application/ —> Application Layer (Use Cases, Service Interfaces, DTOs)

— MyApp.Domain/ — Domain Layer (Entities, Enums, Core Business Rules)

— MyApp.Infrastructure/  — Infrastructure Layer (EF Core, Repositories, External
APls)

L MyApp.Tests/ —> Unit Tests
e Domain Layer — "L&ii‘iruﬁ'u Framework/DB la ¢§ (POCO Classes, Business Rules)
e Application Layer — Contains Use Cases, Service Interfaces, DTOs
¢ Infrastructure Layer — Implements Repository, External Services, EF Core, File

Storage

¢ Presentation Layer — ASP.NET Core (Controllers, APl Endpoints)

] 2. m5ly Repository Pattern, Unit of Work

ASP.NET Core Programming: Professional wih 2
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Repository Pattern
o ﬁ’mﬁ’]‘ﬁllﬂu abstraction 3211319 Domain/Application L8z Infrastructure
. a@ﬂﬁiﬁdﬂa@ﬁﬂ EF Core I@]U@I‘N
// Domain Layer
public interface IGenericRepository<T> where T : class
{
Task<T?> GetByldAsync(int id);
Task<IEnumerable<T>> GetAllAsync();
Task AddAsync(T entity);
void Update(T entity);
void Delete(T entity);
}
/I Infrastructure Layer (EF Core)
public class GenericRepository<T> : |IGenericRepository<T> where T : class
{
private readonly AppDbContext _context;

public GenericRepository(AppDbContext context) => context = context;

public async Task<T?> GetByldAsync(int id) => await _context.Set<T>().FindAsync(id);
public async Task<IEnumerable<T>> GetAllAsync() => await
_context.Set<T>().ToListAsync();
public async Task AddAsync(T entity) => await _context.Set<T>().AddAsync(entity);
public void Update(T entity) => _context.Set<T>().Update(entity);
public void Delete(T entity) => _context.Set<T>().Remove(entity);
}
Unit of Work Pattern
o JIUWANY repository LIMunn
e T2YIANIT transaction

public interface 1UnitOfWork : IDisposable

{
IGenericRepository<Product> Products { get; }
IGenericRepository<Order> Orders { get; }
Task<int> SaveAsync();

}

ASP.NET Core Programming: Professional wih 3
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public class UnitOfWork : [UnitOfWork

{
private readonly AppDbContext _context;
public IGenericRepository<Product> Products { get; }
public IGenericRepository<Order> Orders { get; }
public UnitOfWork(AppDbContext context)
{
_context = context;
Products = new GenericRepository<Product>(_context);
Orders = new GenericRepository<Order>(_context);
}
public async Task<int> SaveAsync() => await _context.SaveChangesAsync();
public void Dispose() => _context.Dispose();
}

] 3. n13@anuuy Service Layer
Service Layer
. aglfl,u Application Layer
o lFUsza 194 Use Case
. VL&i;dnﬁ"Ll EF Core @34 § —> L5814 Repository / Unit of Work

public interface |OrderService

{
Task CreateOrderAsync(int productld, int quantity);

Task<IEnumerable<Order>> GetAllOrdersAsync();
}

public class OrderService : 10rderService
{
private readonly 1UnitOfWork _uow;

public OrderService(IlUnitOfWork uow) => _uow = uow;

public async Task CreateOrderAsync(int productld, int quantity)

ASP.NET Core Programming: Professional wih 4
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var product = await _uow.Products.GetByldAsync(productld);

if (product == null) throw new Exception("Product not found");

var order = new Order { Productld = productld, Quantity = quantity, CreatedAt =
DateTime.UtcNow };
await _uow.Orders.AddAsync(order);

await _uow.SaveAsync();

public async Task<IEnumerable<Order>> GetAllOrdersAsync() => await

__uow.Orders.GetAllAsync();
}

[ ] Best Practices &7l
1. wan Layer Zataw — uilisu EF Core i Controller
1o Repository + Unit of Work — Abstract DB access
Service Layer — & %30 Business Logic (bailgli Controller)
DTO / ViewModel — agnds Entity nauldasd
Dependency Injection (DI) — ﬁmﬂasi’mu’flu Interface-based
Validation — 1 FluentValidation / Data Annotations 11 Application Layer

Transaction — 17 Unit of Work

© N o o k~ w DN

[ A a
Testing — Unit Test Service/Domain laglidaaWs Database 339

Clean Architecture & Best Practices (L%dﬁﬂ%%dﬁ’d)

v

Clean Architecture & Best Practices (L%Gﬁﬂ%%d%”\i) #13U ASP.NET Core laalnna 3 %ide
A
NOTNIZU:
q q

A I Presentation / Application / Infrastructure / Domain

¢ Repository Pattern + Unit of Work (ﬂ’aﬁ/ﬁam‘iiz’i‘l + ﬁ’;a&hﬂﬁ@)

e NNIBANLULY Service Layer (Use Case-centric, Transaction, Validation, Mapping,

CQRS/Specification)

aussiiuniumfa lWad miaaauladsonded uazaraslaadsznaun “daldiiulngi

14 lea3e”
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1) n13uan Layer: Presentation, Application, Infrastructure, Domain

1.1 Tassadslnanad (i151a939)

MyShop/

— MyShop.Api/ /I Presentation: Controllers, Filters, Auth, Swagger

—— MyShop.Application/ /I Use Cases (Commands/Queries), DTOs, Validators, Interfaces
—— MyShop.Domain/ /I Entities, Value Objects, Domain Events, Aggregates, Rules

— MyShop.Infrastructure/ // EF Core, Repositories, UoW, External Services, Outbox
L MyShop.Tests/ /I ' Unit & Integration Tests

1.2 ng) Dependency (#21aas Clean Architecture)
e Domain: ‘Iﬂv’ﬂﬁ]‘giﬁ% — 13198 framework/EF la ¢
e Application: 1% Interfaces Lﬁiaﬁﬂﬂ Infrastructure W14 DI (vl,iié"]\‘iﬁd implementation)
e Infrastructure: 81984 Application/Domain Lﬁl'a “implement” interfaces (L% Repository)
« Presentation: 1380 Application (Use Cases) YT (8t EF 1 Controller)

WANNIT: Dependencies %L‘IT’I Core (Domain, Application) L&d@

1.3 Data Flow (87%Ua2&3 190N bATI 1)

HTTP Request — Controller (API)

— §919/udW DTO — 38N Use Case (Service/Application Handler)

— 14 Repositories/lUoW ¥ins1unu DB

— 121 Domain Events (ﬁ"lﬁ)

—> Commit Transaction (UoW.SaveAsync)

— WAINNALU Response DTO — &daan

2) Domain (Core Business)
2.1 a9ailsznay
o Entity: i Identity, i business invariants
 Value Object: 144l identity (1% Money, Email)
o Aggregate Root: Ua1LV® transaction consistency (4% Order 334 ltems)
« Domain Event: &5M1Aa9ulu domain (173% OrderPlaced)
A8819 (sia) — Domain Entity + ValueObject + Event
/l MyShop.Domain/ValueObjects/Money.cs

public record Money(decimal Amount, string Currency)

{

ASP.NET Core Programming: Professional wih 6
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public static Money operator *(Money m, int gty) => new(m.Amount * qty, m.Currency);

/I MyShop.Domain/Entities/Product.cs
public class Product
{
public int Id { get; private set; }
public string Name { get; private set; }
public Money Price { get; private set; }

public int Stock { get; private set; }

private Product() {} // EF
public Product(string name, Money price, int stock)
{
if (string.IsNullOrWhiteSpace(name)) throw new DomainException("Product name
required");
if (stock < 0) throw new DomainException("Stock cannot be negative");
Name = name;
Price = price;

Stock = stock;

public void ReduceStock(int gty)

{
if (qty <= 0) throw new DomainException("Qty must be positive");
if (Stock < gty) throw new DomainException("Insufficient stock");

Stock -= qty;

/[ MyShop.Domain/Entities/Order.cs (Aggregate Root)

public class Order

{
public int Id { get; private set; }

ASP.NET Core Programming: Professional wih 7
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public DateTime CreatedAt { get; private set; } = DateTime.UtcNow;
private readonly List<Orderltem> _items = new();
public IReadOnlyCollection<Orderltem> Items => _items.AsReadOnly();

public Money Total => new(_items.Sum(i => i.Subtotal. Amount), "USD");

private Order() { }

public static Order Create() => new();

public void AddItem(Product product, int qty)

{
if (product == null) throw new DomainException("Product required");
product.ReduceStock(qty);
_items.Add(new Orderltem(product.ld, product.Price, qty));

/I Domain event @1at14: OrderltemAdded (lLisdudaslannias)

public class Orderltem

{
public int Id { get; private set; }
public int Productld { get; private set; }
public Money Price { get; private set; }
public int Quantity { get; private set; }
public Money Subtotal => Price * Quantity;

private Orderltem() { }
public Orderltem(int productld, Money price, int quantity)
{

Productld = productld;

Price = price;

Quantity = quantity;

ASP.NET Core Programming: Professional wih 8
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public class DomainException : Exception

{

public DomainException(string message) : base(message) {}

3) Repository Pattern & Unit of Work (L%Gﬁﬂ)

3.1 virlald Repository?
e YN Business Logic aanain ORM/EF — nagaudng
«  @IUAN query ATUTow uazTousIDazlane persistence
o Ud... @8 wrapper EF LUy 1:1 Lﬁum@l (anti-pattern)

3.2 Interface ‘ﬁ “Nof”
 uuztin Repository @@ Aggregate Root (lai generic azae ) lUnua)
o Lﬁlw WsaALaN1e domain (13% GetBySkuAsync, GetTopSellingAsync)
« 1% specification Pattern §3U query filsznaule

A20819 — Repository Interface (Gia Aggregate)

/I MyShop.Application/Abstractions/IProductRepository.cs

public interface IProductRepository

{
Task<Product?> GetByldAsync(int id, CancellationToken ct = default);
Task AddAsync(Product product, CancellationToken ct = default);
Task<bool> ExistsAsync(int id, CancellationToken ct = default);

Task<List<Product>> SearchAsync(ProductSpec spec, CancellationToken ct = default);

/I @889 Spec (Usznau query wWuulaaanu/magaudig)

public record ProductSpec(string? NameContains = null, int? MinStock = null, int? MaxStock =
null);

A28819 — Unit of Work

/I MyShop.Application/Abstractions/IUnitOfWork.cs

public interface 1UnitOfWork

{

Task<int> SaveChangesAsync(CancellationToken ct = default);

ASP.NET Core Programming: Professional wh 9
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28819 — EF Core Implementation
/I MyShop.Infrastructure/Repositories/ProductRepository.cs
public class ProductRepository : IProductRepository
{
private readonly AppDbContext _db;
public ProductRepository(AppDbContext db) => db = db;

public async Task<Product?> GetByldAsync(int id, CancellationToken ct = default) =>
await _db.Products.FirstOrDefaultAsync(x => x.Id == id, ct);

public async Task AddAsync(Product product, CancellationToken ct = default) =>
await _db.Products.AddAsync(product, ct);

public async Task<bool> ExistsAsync(int id, CancellationToken ct = default) =>

await _db.Products.AnyAsync(x => x.ld == id, ct);

public async Task<List<Product>> SearchAsync(ProductSpec spec, CancellationToken ct =
default)
{
IQueryable<Product> q = _db.Products.AsQueryable();
if (!string.IsNullOrWhiteSpace(spec.NameContains))
g = q.Where(p => p.Name.Contains(spec.NameContains));
if (spec.MinStock.HasValue)
g = q.Where(p => p.Stock >= spec.MinStock.Value);
if (spec.MaxStock.HasValue)
g = q.Where(p => p.Stock <= spec.MaxStock.Value);

return await q.ToListAsync(ct);

/I MyShop.Infrastructure/Persistence/UnitOfWork.cs
public class UnitOfWork : 1UnitOfWork

{

ASP.NET Core Programming: Professional wh 10
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private readonly AppDbContext _db;
public UnitOfWork(AppDbContext db) => db = db;
public Task<int> SaveChangesAsync(CancellationToken ct = default) =>
_db.SaveChangesAsync(ct);
}
WaNBLAG: EF Core 1894 “implicit unit of work” K% DbContext. N3& 1UnitOfWork wanin A
AIUAN boundary/transaction LRZNAFALINY
3.3 70A13339 (§1a8)
« 88191 Generic Repository 7ifild Add/Get/Update/Delete WALIAUNNBENIHMAI—
inasasrnedin query nszsanszanafiuienn
« DbContext Lifetime: 17 Scoped @ request. a:1%i1 Singleton
« Transaction Boundary: f%ual#sain Use Case luiefi commit wipwniu
¢ Optimistic Concurrency: it RowVersion/Timestamp ﬂaaﬁ'wﬁuﬁaga
¢28819 Concurrency Token:
public class Product
{
public int Id { get; private set; }
public string Name { get; private set; } = "";
public int Stock { get; private set; }
public byte[] RowVersion { get; private set; } = Array.Empty<byte>(); // <-- Concurrency

...

/I OnModelCreating
builder.Entity<Product>()
.Property(p => p.RowVersion)

.IsRowVersion();

4) Service Layer (Use Cases) — 8anuuuagng b5 1#udonss

4.1 BanAn
e 1 Use Case =1 Lutaa/Handler (fmﬁm, testable, transactional)
o 'livhe EF lu Controller — kit

e O3 Validation, Transaction, Domain Events, Mapping, Caching, Observability

ASP.NET Core Programming: Professional wh 11
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4.2 @128149 Use Case: PlaceOrder
Request/Response DTO (LLagna1n Domain)
/Il MyShop.Application/Orders/PlaceOrder.cs
public record PlaceOrderCommand(int Productld, int Quantity);
public record PlaceOrderResult(int Orderld, decimal TotalAmount, string Currency);
Validator (FluentValidation %30 DataAnnotations)
public class PlaceOrderValidator : AbstractValidator<PlaceOrderCommand>
{
public PlaceOrderValidator()
{
RuleFor(x => x.Productld).GreaterThan(0);
RuleFor(x => x.Quantity).GreaterThan(0);

}

Handler/Service (Transaction + Domain)
public interface |OrderService
{
Task<PlaceOrderResult> PlaceOrderAsync(PlaceOrderCommand cmd, CancellationToken ct

= default);
1

public class OrderService : 10rderService

{
private readonly IProductRepository _products;
private readonly 10rderRepository _orders; // Wilauny ProductRepository (68 Aggregate)
private readonly 1UnitOfWork _uow;

private readonly PlaceOrderValidator _validator = new();

public OrderService(IProductRepository products, |OrderRepository orders, 1UnitOfWork uow)
{

_products = products;

_orders = orders;

_UOW = UOW;

ASP.NET Core Programming: Professional wih 12
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public async Task<PlaceOrderResult> PlaceOrderAsync(PlaceOrderCommand cmd,
CancellationToken ct = default)

{

await _validator.ValidateAndThrowAsync(cmd, ct);

var product = await _products.GetByldAsync(cmd.Productld, ct)

?? throw new DomainException("Product not found");

var order = Order.Create();

order.Addltem(product, cmd.Quantity); // @agdanfl Domain

await _orders.AddAsync(order, ct);

await _uow.SaveChangesAsync(ct); // Transaction boundary

return new PlaceOrderResult(order.ld, order.Total. Amount, order.Total.Currency);

}
Controller (U9 LU 138N Use Case agi19tAg)
/l MyShop.Api/Controllers/OrdersController.cs
[ApiController]
[Route("api/orders")]
public class OrdersController : ControllerBase
{
private readonly IOrderService _svc;

public OrdersController(IOrderService svc) => _svc = svc;

[HitpPost]
public async Task<ActionResult<PlaceOrderResult>> Place([FromBody]
PlaceOrderCommand cmd, CancellationToken ct)

=> Ok(await _svc.PlaceOrderAsync(cmd, ct));

5) CQRS & Specification (Lafl:a Query/Command GB"JJ%E]%)

ASP.NET Core Programming: Professional wh 13
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e CQRS: &N Command (Lﬂﬁﬂu state) NU Query (81%48E19LAEM)
o 2 I@T@]f@Lﬂu, scale/query tuning WENN, 8 over-fetching
» Specification Pattern: ¥ia logic Fowla query Tinnauunlganle
G889 Query wanWa:
public record GetProductsQuery(string? NameContains = null, int? MinStock = null);

public record ProductDto(int Id, string Name, int Stock);

public interface IProductQueries

{
Task<List<ProductDto>> GetAsync(GetProductsQuery query, CancellationToken ct =

default);
}

public class ProductQueries : IProductQueries

{
private readonly AppDbContext _db;
public ProductQueries(AppDbContext db) => _db = db;
public async Task<List<ProductDto>> GetAsync(GetProductsQuery q, CancellationToken ct
= default)
{
IQueryable<Product> query = _db.Products.AsNoTracking();
if (Istring.IsNullOrWhiteSpace(q.NameContains))
query = query.Where(p => p.Name.Contains(q.NameContains));
if (9.MinStock.HasValue)
query = query.Where(p => p.Stock >= q.MinStock);
return await query
.Select(p => new ProductDto(p.ld, p.Name, p.Stock))
.ToListAsync(ct);
}
}
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WauLe: Application Layer 8131304 “Query Services” 81111 DbContext lag

AsNoTracking wae liuaz domain (common practice #1130 read models)

6) Transaction, Outbox, lta Integration
e Transaction Boundary: ﬁ’mu@f@‘ﬁl Use Case/Service
e Outbox Pattern: Lﬁa publish event aan be message broker (111 RabbitMQ/Kafka)
— 1ufin event lua1319 “Outbox” 14 transaction t@8IAL DB Wa2 background
processor F9s908n (ﬂadﬂ”u lost/mismatch)
¢ Retry/Resiliency: i Polly (retry, circuit breaker) s Infrastructure 138715387 external

services

7) Mapping, Validation, and Security
e DTO <> Domain: 14 AutoMapper (%%a manual mapping &1L use case ﬁﬁ’]ﬂ”fy)
o Validation: Application layer (FluentValidation) + Validation Pipeline
« Security: 8t11aay Entity nal API, 1/a9n over-posting, 14 model binding whitelist

(BindProperty/FromBody DTO), Jan7 track entity ﬁlvlzkiﬁi%flu

8) Performance & Observability (ﬁm‘smu Best Practices)

e EF Core: 14 AsNoTracking() 1L read-only, SplitQuery() n3th include Loaz, 3239
N+1

e Caching: Query Layer la IMemoryCache/IDistributedCache, L\ARYS cache Wad
command §1139

e Logging: Structured logging (Serilog), Correlationld, Request/Response logging (izﬂi‘l
PII)

e Metrics/Tracing: OpenTelemetry (OTLP), trace 320U Use Case/Repository

« Paging: l8Na—at ToListAsync() N9a1319

9) DI Registration (L#EHILULTA <))
/I Program.cs (MyShop.Api)

builder.Services.AddControllers();

/I Application

builder.Services.AddScoped<IOrderService, OrderService>();
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builder.Services.AddScoped<IProductQueries, ProductQueries>();

/I Infrastructure

builder.Services.AddDbContext<AppDbContext>(opt =>
opt.UseSqlServer(builder.Configuration.GetConnectionString("Default")));

builder.Services.AddScoped<IUnitOfWork, UnitOfWork>();

builder.Services.AddScoped<IProductRepository, ProductRepository>();

builder.Services.AddScoped<IOrderRepository, OrderRepository>();

10) Testing Strategy (ifislwajl4)
¢ Unit Test: Domain (Entities/ValueObjects/Rules) + Application Services (mock repo)
¢ Integration Test: Repository 239NU Testcontainer (SQL Server/Postgres)
o Contract Test: APl NU client (e.g. Pact)

« E2E/Smoke: Minimal flow #1% Use Case &6y

d71 Decision Guide (Cheat Sheet)
e Controller: 1_1’1\‘1“7‘1'@@1 —> 580 Use Case 1% Application
e Application: 9 Transaction, Validation, Mapping, Domain Rules
e Domain: ﬂggiﬁﬁm%q“nﬁi vl@iaﬂ EF/Framework
o Infrastructure: 30N13 persistence/lO 939 (EF, External APIs, Outbox)
o Repository: 6ia Aggregate, LUTaARNN8I “business intent’” ¥1NNI1 CRUD @u
e UoW: 370%a"8 repo + U9AU boundary a3 commit
e Query: L8N read model (CQRS), ki AsNoTracking, ¥i1 Paging + Caching
¢ Concurrency: i RowVersion/Optimistic Concurrency
e Observability: Logging + Metrics + Tracing a3l

e Security: DTO-only, Validation, Over-posting protection, i leak entity

ien Layer: Presentation, Application, Infrastructure, Domain 11 Clean

Architecture (ASP.NET Core)

1) UIAARANVBINTIUYN Layer
Clean Architecture Lit1 Separation of Concerns gz Dependency Rule

| ngnad (Dependency Rule):
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« Presentation — 3anlt Application L¥intk
e Application — \Sonlt Domain ua Interfaces (vl,iifﬁl”ﬂ EF 38 Framework)
e Infrastructure — Implement Interfaces U84 Application Laz81989 Framework/DB

e Domain — ﬁ"ﬂfﬂqiﬁfﬂ laianedalasias

2) Tassaswlnawnas

MyShop/

— MyShop.Api/ /I Presentation Layer (Controllers, Filters, Middleware)

— MyShop.Application/ /I Application Layer (Use Cases, DTOs, Interfaces, Validators)
—— MyShop.Domain/ // Domain Layer (Entities, Value Objects, Business Rules,

Events)

— MyShop.Infrastructure/ // Infrastructure Layer (EF Core, Repositories, External Services)

L MyShop.Tests/ // ' Unit & Integration Tests

3) aradvlanudas Layer
3.1 Domain Layer (MyShop.Domain)
/I Entities/Product.cs

namespace MyShop.Domain.Entities;

public class Product
{
public int Id { get; private set; }
public string Name { get; private set; }

public int Stock { get; private set; }
private Product() { } // EF Core 4

public Product(string name, int stock)
{
if (string.IsNullOrWhiteSpace(name))
throw new ArgumentException("Product name is required");
if (stock < 0)

throw new ArgumentException("Stock cannot be negative");
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Name = name;

Stock = stock;

public void ReduceStock(int gty)

{
if (qty <= 0) throw new InvalidOperationException("Invalid qty");
if (Stock < qgty) throw new InvalidOperationException("Not enough stock");
Stock -= qty;

}

}
3.2 Application Layer (MyShop.Application)
/I Interfaces/IProductRepository.cs

using MyShop.Domain.Entities;

namespace MyShop.Application.Interfaces;

public interface IProductRepository

{
Task<Product?> GetByldAsync(int id, CancellationToken ct = default);
Task AddAsync(Product product, CancellationToken ct = default);
Task SaveChangesAsync(CancellationToken ct = default);

}

/I UseCases/CreateProduct/CreateProductCommand.cs

namespace MyShop.Application.UseCases.CreateProduct;

public record CreateProductCommand(string Name, int Stock);

public record CreateProductResult(int Id, string Name, int Stock);

/I UseCases/CreateProduct/CreateProductHandler.cs
using MyShop.Application.Interfaces;
using MyShop.Domain.Entities;
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namespace MyShop.Application.UseCases.CreateProduct;

public class CreateProductHandler
{
private readonly IProductRepository _repo;

public CreateProductHandler(IProductRepository repo) => _repo = repo;

public async Task<CreateProductResult> Handle(CreateProductCommand cmd,
CancellationToken ct = default)
{
var product = new Product(cmd.Name, cmd.Stock);
await _repo.AddAsync(product, ct);

await _repo.SaveChangesAsync(ct);

return new CreateProductResult(product.ld, product.Name, product.Stock);

1

3.3 Infrastructure Layer (MyShop.Infrastructure)
/I Persistence/AppDbContext.cs

using Microsoft.EntityFrameworkCore;

using MyShop.Domain.Entities;

namespace MyShop.Infrastructure.Persistence;

public class AppDbContext : DbContext

{
public AppDbContext(DbContextOptions<AppDbContext> options) : base(options) {}
public DbSet<Product> Products => Set<Product>();

/I Repositories/ProductRepository.cs
using Microsoft.EntityFrameworkCore;

using MyShop.Application.Interfaces;
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using MyShop.Domain.Entities;

namespace MyShop.Infrastructure.Repositories;

public class ProductRepository : IProductRepository
{
private readonly AppDbContext _db;
public ProductRepository(AppDbContext db) => db = db;

public async Task<Product?> GetByldAsync(int id, CancellationToken ct = default) =>

await _db.Products.FirstOrDefaultAsync(p => p.ld == id, ct);

public async Task AddAsync(Product product, CancellationToken ct = default) =>
await _db.Products.AddAsync(product, ct);

public async Task SaveChangesAsync(CancellationToken ct = default) =>
await _db.SaveChangesAsync(ct);
}
3.4 Presentation Layer (MyShop.Api)
/I Controllers/ProductsController.cs
using Microsoft.AspNetCore.Mvc;

using MyShop.Application.UseCases.CreateProduct;

namespace MyShop.Api.Controllers;

[ApiController]
[Route("api/products")]
public class ProductsController : ControllerBase
{
private readonly CreateProductHandler _handler;

public ProductsController(CreateProductHandler handler) => _handler = handler;

[HitpPost]
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public async Task<ActionResult<CreateProductResult>> Create(CreateProductCommand

cmd, CancellationToken ct)

{

var result = await _handler.Handle(cmd, ct);

return Ok(result);

}
3.5 Program.cs (DI Wiring)

var builder = WebApplication.CreateBuilder(args);

/I Infrastructure

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

builder.Services.AddScoped<IProductRepository, ProductRepository>();

/I Application
builder.Services.AddScoped<CreateProductHandler>();

builder.Services.AddControllers();

var app = builder.Build();
app-MapControllers();
app.Run();

4) N133W39 (HAAND)
Request
POST /api/products

Content-Type: application/json

"name"; "Laptop",

"stock": 5
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Response

{
"id": 1,
"name"; "Laptop",
"stock": 5

}
[] ﬁ;@éﬁm@l:

e Controller VLSJ'fﬁTﬂ EF — 1380 Use Case LYINth
e Use Case vL&iiﬁ'ﬂ EF — 1% Interface (IProductRepository)
« Repository ag Infrastructure — 814 EF 139

e Domain (Product) 148l EF reference 1a 9

dragelisiand 6 6 (3 Augm + 3 uwtszynd) &9 T$n1suen Layer wuu Clean
Architecture (Presentation / Application / Domain / Infrastructure) LL@iazﬁ’JLﬂwg@]vl,Wﬁfﬁ Sl
959" (1 InMemory EF Core tialvnasavlainy) — wisw Taseadne, alanidia, drasuns
Tandan uaz A1ad19Wan135% (curl + JSON response)

WANELNG: nﬂ@ﬁazhﬂ“ﬁ NET 7/8 style WebApplication/minimal DI u@a3la39837196142 Clean

Architecture wanlnataasay Layer iNa a1 udnsuazinlldasaalaass

ﬁaashaﬁugm 1 — Product CRUD (Basic Create / Read)
Tassase

ProductApp/

— Program.cs

— Domain/

L Entities/Product.cs

— Application/

I— Interfaces/IProductRepository.cs

- UseCases/CreateProduct/CreateProductHandler.cs
— Infrastructure/

I— Persistence/AppDbContext.cs

L Repositories/ProductRepository.cs

L Presentation/

L Controllers/ProductsController.cs
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Program.cs

using Microsoft.EntityFrameworkCore;

using ProductApp.Application.Interfaces;
using ProductApp.Infrastructure.Persistence;
using ProductApp.Infrastructure.Repositories;

using ProductApp.Application.UseCases.CreateProduct;

var builder = WebApplication.CreateBuilder(args);

/I Infrastructure

builder.Services.AddDbContext<AppDbContext>(opt =>
opt.UselnMemoryDatabase("ProductDb"));
builder.Services.AddScoped<IProductRepository, ProductRepository>();

/I Application (handlers)

builder.Services.AddScoped<CreateProductHandler>();

/I Presentation
builder.Services.AddControllers();
var app = builder.Build();
app.MapControllers();

app.Run();
Domain/Entities/Product.cs

namespace ProductApp.Domain.Entities;

public class Product

{
public int Id { get; private set; }

public string Name { get; private set; } = ";
public decimal Price { get; private set; }

public int Stock { get; private set; }

private Product() { } // for EF
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public Product(string name, decimal price, int stock)

{
if(string.IsNullOrWhiteSpace(name)) throw new ArgumentException("Name required");
if(price < 0) throw new ArgumentException("Price invalid");

if(stock < 0) throw new ArgumentException("Stock invalid");

Name = name;
Price = price;

Stock = stock;

}

Application/Interfaces/IProductRepository.cs

using ProductApp.Domain.Entities;

namespace ProductApp.Application.Interfaces;

public interface IProductRepository

{
Task<Product?> GetByldAsync(int id, CancellationToken ct = default);
Task AddAsync(Product product, CancellationToken ct = default);
Task<List<Product>> GetAllAsync(CancellationToken ct = default);
Task SaveChangesAsync(CancellationToken ct = default);

}

Application/UseCases/CreateProduct/CreateProductHandler.cs

using ProductApp.Application.Interfaces;

using ProductApp.Domain.Entities;

namespace ProductApp.Application.UseCases.CreateProduct;
public record CreateProductCommand(string Name, decimal Price, int Stock);

public record CreateProductResult(int Id, string Name, decimal Price, int Stock);

public class CreateProductHandler

{

private readonly IProductRepository _repo;

public CreateProductHandler(IProductRepository repo) => _repo = repo;
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public async Task<CreateProductResult> Handle(CreateProductCommand cmd,
CancellationToken ct = default)
{
var p = new Product(cmd.Name, cmd.Price, cmd.Stock);
await _repo.AddAsync(p, ct);
await _repo.SaveChangesAsync(ct);

return new CreateProductResult(p.ld, p.Name, p.Price, p.Stock);

}
Infrastructure/Persistence/AppDbContext.cs
using Microsoft.EntityFrameworkCore;

using ProductApp.Domain.Entities;

namespace ProductApp.Infrastructure.Persistence;

public class AppDbContext : DbContext

{
public AppDbContext(DbContextOptions<AppDbContext> opts) : base(opts) {}
public DbSet<Product> Products => Set<Product>();

}

Infrastructure/Repositories/ProductRepository.cs

using Microsoft.EntityFrameworkCore;

using ProductApp.Application.Interfaces;

using ProductApp.Domain.Entities;

using ProductApp.Infrastructure.Persistence;

namespace ProductApp.Infrastructure.Repositories;
public class ProductRepository : IProductRepository
{
private readonly AppDbContext _db;
public ProductRepository(AppDbContext db) => _db = db;

public async Task AddAsync(Product product, CancellationToken ct = default) => await

_db.Products.AddAsync(product, ct);
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public async Task<Product?> GetByldAsync(int id, CancellationToken ct = default) => await
_db.Products.FirstOrDefaultAsync(p => p.ld == id, ct);

public async Task<List<Product>> GetAllAsync(CancellationToken ct = default) => await
_db.Products.ToListAsync(ct);

public async Task SaveChangesAsync(CancellationToken ct = default) => await
_db.SaveChangesAsync(ct);
}
Presentation/Controllers/ProductsController.cs
using Microsoft.AspNetCore.Mvc;

using ProductApp.Application.UseCases.CreateProduct;

namespace ProductApp.Presentation.Controllers;

[ApiController]

[Route("api/products")]

public class ProductsController : ControllerBase

{
private readonly CreateProductHandler _createHandler;
private readonly ProductApp.Application.Interfaces.IProductRepository _repo;
public ProductsController(CreateProductHandler createHandler,

ProductApp.Application.Interfaces.IProductRepository repo)

{
_createHandler = createHandler;
_repo = repo;

}

[HitpPost]

public async Task<lActionResult> Create(CreateProductCommand cmd, CancellationToken

ct)
{

var result = await _createHandler.Handle(cmd, ct);

return CreatedAtAction(nameof(GetByld), new { id = result.ld }, result);

[HitpGet("{id}")]
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public async Task<lActionResult> GetByld(int id, CancellationToken ct)
{

var p = await _repo.GetByldAsync(id, ct);

if (p == null) return NotFound();

return Ok(new { p.ld, p.Name, p.Price, p.Stock });

[HttpGet]
public async Task<lActionResult> List(CancellationToken ct) => Ok(await
_repo.GetAllAsync(ct));
}
A105U1LE 9
e Domain: Product 1J1 POCO l4ifl reference i EF/Framework
e Application: i interface repository + handler (CreateProductHandler) JUHATaY use-
case
o Infrastructure: 1 AppDbContext (EF InMemory) LLaz implement repository
« Presentation: Controller 13014 handler uaz repository #1% DI — 15§l EF code md‘i
AIDL1NANITIH (curl)
1. &N
curl -X POST http://localhost:5000/api/products -H "Content-Type:application/json" -d
{"name":"Laptop","price":1299.99,"stock":10}'
Response 201:
{"id": 1, "name": "Laptop", "price": 1299.99, "stock": 10 }
2. fememT
curl http://localhost:5000/api/products
Response 200:
[ {"id":1, "name":"Laptop", "price":1299.99, "stock™:10 } ]

ﬁaashaﬁug'm 2 — Orders + Unit of Work (Transaction Boundary)
Tasease
OrderApp/
I— Program.cs
I— Domain/Entities/{Product.cs, Order.cs, Orderltem.cs}
I— Application/Interfaces/{IProductRepository.cs,|OrderRepository.cs,|UnitOfWork.cs}

ASP.NET Core Programming: Professional wh 27



4 v A v A
g{uwm%aiﬂmumiw

I— Application/UseCases/PlaceOrder/PlaceOrderHandler.cs
I— Infrastructure/Persistence/AppDbContext.cs
I— Infrastructure/Repositories/{ProductRepository.cs,OrderRepository.cs}
L Presentation/Controllers/OrdersController.cs
205usa (Iladamw)
Application/Interfaces/IUnitOfWork.cs
public interface 1UnitOfWork
{

Task<int> SaveChangesAsync(CancellationToken ct = default);
}
Application/UseCases/PlaceOrder/PlaceOrderHandler.cs
using OrderApp.Application.Interfaces;
using OrderApp.Domain.Entities;

public record PlaceOrderCommand(int Productld, int Quantity);

public record PlaceOrderResult(int Orderld, decimal Total);

public class PlaceOrderHandler

{
private readonly IProductRepository _products;
private readonly 10rderRepository _orders;

private readonly IUnitOfWork _uow;

public PlaceOrderHandler(IProductRepository products, IOrderRepository orders,
IUnitOfWork uow)
{

_products = products; _orders = orders; _uow = uow;

public async Task<PlaceOrderResult> Handle(PlaceOrderCommand cmd, CancellationToken
ct = default)
{
var prod = await _products.GetByldAsync(cmd.Productld, ct)

?? throw new Exception("Product not found");
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if (prod.Stock < cmd.Quantity) throw new Exception("Insufficient stock");

var order = Order.Create();

order.Addltem(prod.Id, prod.Price, cmd.Quantity);

prod.ReduceStock(cmd.Quantity); // domain operation

await _orders.AddAsync(order, ct);

await _uow.SaveChangesAsync(ct); // commit both product stock change + order insert

return new PlaceOrderResult(order.ld, order.Total. Amount);

}

Infrastructure/Persistence/UnitOfWork.cs
public class UnitOfWork : 1UnitOfWork
{
private readonly AppDbContext _db;
public UnitOfWork(AppDbContext db) => db = db;
public Task<int> SaveChangesAsync(CancellationToken ct = default) =>
_db.SaveChangesAsync(ct);
}
Presentation/Controllers/OrdersController.cs
[ApiController]
[Route("api/orders™)]
public class OrdersController : ControllerBase
{
private readonly PlaceOrderHandler _handler;

public OrdersController(PlaceOrderHandler handler) => _handler = handler;

[HitpPost]

public async Task<lActionResult> Place(PlaceOrderCommand cmd, CancellationToken ct)

{

var res = await _handler.Handle(cmd, ct);
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return Created(", res);

!
A185U18
o 14 UnitofWork LI transaction boundary — commit asUnImstaswuas stock waz
mM3UwAn order
e Domain logic t7% ReduceStock a;ﬂu Product class (business rules agﬂu Domain)
« Controller (38N Use Case i1
@389 run
1. &34 Product (#N@18871913N) id=1 stock 10
2. Place order:
curl -X POST http://localhost:5000/api/orders -H "Content-Type:application/json" -d
{"productlid":1,"quantity":2}'
Response 201:
{"orderld":1,"total":2599.98}

3. @9 product — stock LARD 8

ﬁ'nasi'wﬁug'm 3 — Query Read Service (Query-only / AsNoTracking)
Tasease

QueryApp/

— Program.cs

— Domain/Entities/Product.cs

— Application/Queries/IProductQueries.cs

— Infrastructure/Persistence/AppDbContext.cs

L Presentation/Controllers/ProductsReadController.cs
Application/Queries/IProductQueries.cs
public record ProductDto(int Id, string Name, decimal Price, int Stock);

public record GetProductsQuery(string? NameContains, int Page=1, int PageSize=20);

public interface IProductQueries

{
Task<List<ProductDto>> GetAsync(GetProductsQuery query, CancellationToken ct =

default);
}
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Infrastructure Implementation (ProductQueries)
e Uses AsNoTracking() and projection to DTOs — no domain entity modifications
A185U18
e LN Query services Lﬁia performance tuning (no tracking, optimized selects)
e Presentation calls IProductQueries, not repositories
@389 run
curl "http://localhost:5000/api/read/products?nameContains=lap"

Response 200 (list of ProductDto)

ﬁ?ﬂ&hdLLWJﬂ‘i:igﬂGﬁ — Inventory Reservation (Concurrency + RowVersion)
Tas9a3n9 (da)
InventoryApp/
I— Domain/Entities/Product.cs (with byte[] RowVersion for concurrency)
|—— Application/UseCases/ReserveStock/ReserveStockHandler.cs
|—— Infrastructure/Persistence/AppDbContext.cs (configure IsRowVersion)
L Presentation/Controllers/InventoryController.cs
Usziawdnan
e Domain: product has RowVersion byte[] property
¢ Infrastructure: configure IsRowVersion() in EF fluent
e Use case: try update stock, catch DbUpdateConcurrencyException — surface as 409
Conflict
AIDLNNANTTIN
1. Two concurrent requests try to reserve last unit — one succeeds (200), anawla 409

Conflict with message "Concurrency conflict, try again”

ﬁﬁaﬂﬂdtluaﬂizzgﬂﬁf 2 — CQRS Read Model with Cached Queries

Tas9a3ne (da)

CarsApp/
I— Application/Commands/... (mutations use repositories + UoW)
I— Application/Queries/ProductReadModel.cs (optimized projection)
I— Infrastructure/Caching/MemoryCacheProductQueries.cs

L Presentation/Controllers/ProductQueryController.cs
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Usziandrany
e Read queries use IProductQueries implementation that caches result in IMemoryCache
for short time
¢ Commands update DB and invalidate cache via interface ICachelnvalidator
AIDLVIAANTTIN
e First GET /api/query/products — from DB (200)
e Subsequent GET within cache window — from memory cache (200, faster)

e After product update (command), cache invalidated so next read reflects new state

ﬁ?ﬂ&hﬂl%’)ﬂ‘i:igﬂ@f 3 — Outbox Pattern (simulate) + Domain Events

Tas9a319 (da)

OutboxApp/

— Domain/Entities/Order.cs (raises DomainEvent OrderPlaced)

— Application/UseCases/PlaceOrder -> writes order + outbox event record in same
transaction

— Infrastructure/Persistence/OutboxMessage.cs (table)

— Infrastructure/Background/OutboxDispatcher (reads outbox, publishes to fake broker,

marks sent)
L Presentation/Controllers/OrdersController.cs
Usziawanan
e PlaceOrder use-case writes Order and inserts OutboxMessage in same DbContext
transaction
e Background worker (hosted service) periodically reads unsent outbox records and
"publishes" them (simulate via console) then marks them sent
e Guarantees reliable delivery without distributed transactions
WNan133% (simulation)
1. POST /api/orders — 201 Order placed

2. Background worker logs: Publishing Outbox message {id} payload... — marks sent

o a a S o o t=lg’
ANDAUNLBIAN (YI’]I&I‘YI']LLTIJSIJ%)
« uan Layer ¥nlvlaaguine nagauiny (mock repository in unit tests) WaziUAan
persistence lag/'linszny business logic

¢ Repository per Aggregate Iﬁmﬁa@‘ﬁléamwmm g a\‘lqiﬁﬁ] (readability)
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UnitOfWork IfLﬁaﬁ’mu@ transaction boundary — 733 commit Tu Application Layer
(UseCase)

Use Case / Service Layer: SURATaU orchestration, validation, mapping, transaction
Lﬂufg@Lﬁmmaaﬂm,ﬂﬁ'sml,ﬂaa state

Query separation (CQRS): &N read model Lﬁa performance / optimization
(AsNoTracking, selects only needed columns)

Outbox pattern: TWaasindafiaifadasds event lgiszuunsuan lagld single DB

transaction

2571 & NAFDY (LK)

g39lnaaas project LARzAIAINIATIFIIAULL

8379 .csproj Un@dmiuuay (single Web project per example)

amﬁmﬁﬂm% Microsoft.EntityFrameworkCore.InMemory LLaz Microsoft. AspNetCore.* ﬁl
Fniu

5% dotnet run WRINAFAUAIY curl 138 Postman @INAIBENINANIITHA UL

lis1anausn: ProductApp (Clean Architecture, 4 layers)

Tis1an6usn: ProductApp (Clean Architecture, 4 layers) — azl%”'l%lﬁmunﬂ"lm?ﬁﬁaoﬁﬁa

wld939 (I EF Core InMemory Lannuazainlunimasad) wisy aradsuialan was

A28819HaN133% (curl / JSON)

yualysiandiduuuy “single .NET web project’ uauenlnalaaTNInIINTaAy Layer (Domain /

Application / Infrastructure / Presentation) — 35#azinudan1saaaenlUsunnd wazdigzrian

Clean Architecture laTaLat

a3Ui57 9 (what you'll get)

Foldsiand: ProductApp

NET SDK: 7+ / 8+ (8@ 14 WebApplication minimal hosting)

Persistence: EF Core InMemory

#1283 Create / GetByld / List Products (Use Case handler, Repository, Domain entity,
Controller)

Tassasslnainas & IWanTu — Aaaanuan dotnet run Lavnn

Tassaseldstandg (Iananaa)
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