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Domain Events

* Aggregate, Entity, ValueObject, DomainEvent
* PegKO MCNONb3YIOTCA Ha NPaKTUKe
* Kak aenatb — mano uHpopmayunm

* 3a4em — elle meHblLue

DB



O yem NOroBoOPUM

* Y1o Takoe DomainEvents B pa3HbiXx KHurax no DDD
* Meccagxun mexay Bounded Context

e lomeHHble uBeHTbl BHYTPU Bounded Context

* YABO o DomainEvevnts

* ApplicationEvents u ctpaternm nx o6paboTtkm

DB



(DB}
YTo Takoe aomeHHble neeHTbl (RedBook)

e QPaKT, UMELWMIN 3HaYEHUE A1 SIKCNepToOB NnpeamMmeTHOU obnacTu
* [lopoxkaaeTcsa KomaHaoM

* CobbITUA NepenatoTca BO BHELWHME CNYXHKObl
DGy |

v / DOMAIN-DRIVEN
* [Mo3BonAOT n3berkatb AByxdasHoM cnctembl pUKcaLmm DESIGN

pacnpeaeneHHbIX TpaH3aKumn (Kak?) . |
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Mwunnet, DDD C

* O,EI,HOI'IOTO‘-IHOG BbINMO/IHEHWNE

* BHYyTpX 04HOro orpaHUYEeHHOro KOHTEKCTa

* MoryT 6bITb aCUHXPOHHbIMW AN UHTErPALMM KOHTEKCTOB
* [IPOTMBOPEYNT BTOPOMY MYHKTY

{DB}

Patterns, Principles,
and Practices of
Domain-Driven Design
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{

List<DomainEvent> _events;
IMessageBus _messageBus;

public void Deactivate(string reason)

{

for (1 in _locations.Values())

{
1

l.Deactivate();

IsActive = false;

var newEvent = new CampaignDeactivated(_id, reason);
_events.Append(newEvent);
newEvent

_messageBus.Publis

DB
Learning Domain-Driven Design, Vlad Khononov

public class Campaign

O'REILLY

Learning
Domain-Driven
Design

Aligning Software Architecture
and Business Strategy

Viad Khononov
Foreword by Julie Lerman



.NET Microservices architecture

(DB\

e 11A B3aMMOAENCTBMNA arperaTtos B 04HOM OrPaHUYEHHOM KOHTEKCTE

* I3MmeHeHnA ANnAa KOMaHA4 N UBEHTOB COXPaHAKTCA B O,EI,HOVl TPaH3aKUUU

* Transactional consistency, a He eventual consistency
* [ToxoKun Ha Tpurrepsbl B base

¢ MOFyT ObITb CUHXPOHHBIMN U ACUHXPOHHbBLIMHU
* 3TO NPOTUBOPEYNT COXPAHEHMIO USMEHEHMIM B OAHOM TPAH3aKLU MM

B Microsoft

.NET Microservices:
Architecture for
Containerized .NET
Applications



[18a Bounded Context

Order Context

OrderCreated

Stock Context

DB}



OAanH npouecc

Order Context

OrderCreated

Stock Context

(DB}
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Pa3Hble npoLuecchl

OrderCreated

Order Context

Stock Context

(DB}
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br3Hec-moade/ib U KOHTPAKT
e Entity -> DTO

* Domain Event -> Message

DB



[18a Bounded Context

Order Context

OrderCreatedEvent

OrderCreatedMessage

\ 4

Stock Context

(DB}
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TpaHcnopT: InMemory nnmn MessageBroker

* DotNetCore.CAP https://github.com/dotnetcore/CAP
* MassTransit https://github.com/MassTransit/MassTransit

14


https://github.com/dotnetcore/CAP
https://github.com/MassTransit/MassTransit

Domainkvents vs IntegrationMessages

* DomainEvents

LeTtanb peannsauynu

B ogHom Bounded Context (v B ogHOM npouecce)
YBeJOMANAIOT Apyrue arperatbl (TAaKTUYECKUIM YPOBEHD)
ObpabaTtbiBatoTcst cMHXPOHHO (Mediator)

Pe3ynbTaTbhl B 0A4HOM TPaH3aKumu (transactional consistency)

* IntegrationMessages

YacTb KOHTpPaAKTa

Mexay Bounded Contexts (npouecc oanH naun pasHole)
YBegomnsatoT apyrne BoundedContext (cTpaTtermyeckmin ypoBeHb)
ObpabaTbiBatoTcs acMHXpoHHO (MessageBroker)

Pe3ynbTaTbl B pa3HbiX TPaH3aKumAx (eventual consistency)

DB



ToBap

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

public bool IsDeleted { get; set; }

‘DB

16



RaTeropua

public class Category

{
public int Id { get; set; }
public string Name { get; set; } = null!;

public List<ProductCategory> Products { get; set; }

null!;

DB}

17



MHOrme Ko MHOIrMm

public class ProductCategory

{
public int ProductId { get; set; }

public int CategoryId { get; set; }

public Product Product { get; set; } =
public Category Category { get; set; }

null!;

null!;

‘DB

18



b13Hec-npaBuaa

1. ToBapbl yAaNAKTCA K MATKO»
2. lpwv yopaneHnn ToBapa OH youpaeTca 13 Bcex Kateropum

3. KaTteropuu 6e3 ToBapoOB yAaNAKOTCA

DB
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YaaneHue ToBapa

BEGIN TRANSACTION

UPDATE Products SET IsDeleted=1 WHERE Id=@Productld

DELETE FROM ProductCategories WHERE ProductId=@ProductId

DELETE FROM ¢ FROM Categories c
WHERE NOT EXISTS (SELECT 1 FROM ProductCategories AS pc WHERE c.Id = pc.Categoryld)

COMMIT TRANSACTION

20




‘DB
YpaaneHne toapa EF Core

public async Task Handle(DeleteProductCommand request, CancellationToken ct)

{

await using var transaction = await _dbContext.BeginTransactionAsync(ct);

await _dbContext.Products
.Where(x => x.Id == request.ProductId)
.ExecuteUpdateAsync(s => s.SetProperty(p => p.IsDeleted, true), ct);

awalit _dbContext.ProductCategories
.Where(x => x.ProductId == request.ProductId)

.ExecuteDeleteAsync(ct);

await _dbContext.Categories
.Where(x => !x.Products.Any())
.ExecuteDeleteAsync(ct);

await transaction.CommitAsync(ct);



DB}
YbpaTb TOBAp 13 KaTeropmm

BEGIN TRANSACTION

DELETE FROM ProductCategories WHERE ProductId=@ProductId AND Categoryld=@Categoryld

DELETE FROM ¢ FROM Categories c
WHERE c.Id=@CaregoryId AND
NOT EXISTS (SELECT 1 FROM ProductCategories AS pc WHERE c.Id = pc.Categoryld)

COMMIT TRANSACTION

22




‘DB
YbpaTb TOBap n3 kateropuu EF Core

public async Task Handle(RemoveProductFromCategoryCommand request, CancellationToken ct)

{

await using var transaction = await _dbContext.BeginTransactionAsync(ct);

await _dbContext.ProductCategories
.Where(x => x.ProductId == request.ProductId && x.Categoryld == request.CategoryId)|
.ExecuteDeleteAsync(ct);

await _dbContext.Categories
.Where(x => x.Id == request.CategoryId && !x.Products.Any())
.ExecuteDeleteAsync(ct);

await transaction.CommitAsync(ct);

23



OcobeHHOCTU

* MakcnMmanbHasa NPon3BOANTENBHOCTb
e SQL Ha C# (HM3Kasa yMTaemocTb)

* Hert nepencnosibsoBaHNUA KO4a

DB



(DB\
YaaneHne ToBapa -> KOMaHAa ANA KaTeropmm

await using var transaction = await _dbContext.BeginTransactionAsync(ct);

await _dbContext.Products
.Where(x => x.Id == request.ProductId)
.ExecuteUpdateAsync(s => s.SetProperty(p => p.IsDeleted, true));

var categoryIds = await _dbContext.ProductCategories
.Where(x => x.ProductId == request.ProductId)
.Select(x => x.CategoryId)
.Distinct()

.ToListAsync(cancellationToken);

foreach (var categoryId in categoryIds)

{

await _sender.Send(new RemoveProductFromCategoryCommand(request.ProductId, categoryld));

}

await transaction.CommitAsync(ct); 25




BAoXXeHHble TpaH3aKLUMK

await _dbContext.Products

.Where(x => x.Id == request.ProductId)
.ExecuteUpdateAsync(s => s.SetProperty(p => p.IsDeleted, true));

var categoryIds = await _dbContext.ProductCategories
.Where(x => x.ProductId == request.ProductId)
.Select(x => x.CategoryId)
.Distinct()

.ToListAsync(cancellationToken);

foreach (var categoryId in categoryIds)

{

await _sender.Send(new RemoveProductFromCategoryCommand(request.ProductId, categoryld));

}

° . ° o 26



| {DB}
TpaH3akumm B Behavior

public class TransactionPipelineBehavior<TRequest, TResponse>
IPipelineBehavior<TRequest, TResponse>
where TRequest : ITransactionRequest

public async Task<TResponse> Handle
(TRequest request, RequestHandlerDelegate<TResponse> next, CancellationToken ct)

{

if (_dbContext.IsTransactionStarted) return await next();

await using var transaction = await _dbContext.BeginTransactionAsync(ct);
var result = await next();

await transaction.CommitAsync(ct);

return result;



Bbl30B cepBMCca BHYTPU TPaH3aKL MM

//begin transaction

await _externalService.LongOperationAsync(ct);

await _dbContext.Products
.Where(x => x.Id == request.ProductId)
.ExecuteUpdateAsync(s => s.SetProperty(p => p.IsDeleted, true));

//commit transaction

IDB\
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HeKOHCUCTeHTHOe COCToAHMne

//begin transaction
_dbContext.Products.Add(product);
_dbContext.Messages.Add(message);

await _dbContext.SaveChangesAsync(); //no commit

await _broker.SendMessage(message);

//commit transaction

(DB\

29



OcobeHHOCTU

* Het aybanpoBaHua Koaa

* [lpon3BOANTENBHOCTb HUXKE
* OTtaenbHO obpabaTbiBaem KaxKayto KaTeEropuio

* Hy»*XHO 1M36aBUTbCA OT BNOXKEHHbIX TPAaH3aKL M

DB



Ea30BbIN K/1aCC C MBEHTaAMU

public abstract class BaseEntity

{
protected List<INotification> Notifications = new();
public List<INotification> FetchNotifications()
{
var result = Notifications.ToList();

Notifications.Clear();

return result;

IDB\
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DB
ToBap { }

public record ProductDeletedNotification(int ProductId) : INotification;

public class| Product : BaseEntity
{

public int Id { get; set; }
public bool IsDeleted { get; set; }

public void Delete()
{

IsDeleted = true;

Notifications.Add(new ProductDeletedNotification(Id));
¥

32



RaTeropua

public class Category : BaseEntity

{

public int Id { get; set; }
public string Name { get; set; } = null!;

public List<ProductCategory> Products { get; set; } =

null!;

public void RemoveProduct(int productId)

{
Products.RemoveAll(x => x.ProductId == productId);

}

DB}

33



YaaneHue ToBapa

var product = await _dbContext.Products.FindAsync(request.Productld);
product! .Delete();

await _dbContext.SaveChangesAsync();

DB
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[ eHepauna MBEHTOB

public class AppDbContext : DbContext, IDbContext
{

public override async Task<int> SaveChangesAsync(CancellationToken cancellationToken)

{

while(true)
1

var notifications = ChangeTracker.Entries<BaseEntity>()
.SelectMany(x => x.Entity.FetchNotifications())
.ToList();

if (!notifications.Any()) break;

foreach (var notification in notifications)
{

await _publisher.Publish(notification, cancellationToken);
}

}
return await base.SaveChangesAsync(cancellationToken);

} 35



(DB}
MBEHT XxeHaep

public class ProductDeletedNotificationHandler : INotificationHandler<ProductDeletedNotification>

{

public async Task Handle(ProductDeletedNotification notification, CancellationToken ct)

{

var categories = await _dbSets.Categories
.Where(x => x.Products.Any(p => p.ProductId == notification.ProductId))
.Include(x => x.Products)
.ToListAsync(cancellationToken);

foreach (var category in categories)

{

_categoryService.RemoveProductFromCategory(category, notification.ProductId);

36



AbcTpaKkuma 6e3 TpaH3aKUMM

public interface IDbSets

{
DbSet<Product> Products { get; }
DbSet<Category> Categories { get; }
DbSet<ProductCategory> ProductCategories { get; }
}

public interface IDbContext : IDbSets

{
bool IsTransactionStarted { get; }
Task<IDbContextTransaction> BeginTransactionAsync(CancellationToken ct);
Task<int> SaveChangesAsync(CancellationToken ct);

(DB}

37



{DB}
YBeaomneHMA He BIMAKOT Ha TPaH3aKUum

public class ProductDeletedNotificationHandler :
INotificationHandler<ProductDeletedNotification>
{
private readonly IDbSets _dbSets;
private readonly CategoryService _categoryService;

public ProductDeletedNotificationHandlerkIDbSets dbSets,| CategoryService service)
{

_dbSets = dbSets;
_categoryService = service;

38



R
DB
ApxmnteKTypHbiK TecT (HeT IDbContext B ctor)

[Fact]

public void NotificationHandlersShouldNotDependOnDbContext()

{

var notificationHandlers = Types.InAssembly(
Assembly.GetAssembly(typeof(ProductDeletedNotificationHandler)))

.That().ImplementInterface(typeof(INotificationHandler<>))
.GetTypes()
.ToArray();

var dependOnDbContext = notificationHandlers
Where(x => x.GetConstructors().Single()
.GetParameters()
.Any(p => p.ParameterType == typeof(IDbContext)))
.ToArray();

Assert.Empty(dependOnDbContext); 39



ObWwmm Koa B cepBuce

public class CategoryService

{
private readonly IDbSets _dbSets;

public CategoryService(IDbSets dbSets)

{
_dbSets = dbSets;

}

public void RemoveProductFromCategory(Category category, int productId)

{
category.RemoveProduct(productId);

if (!category.Products.Any())
{

_dbSets.Categories.Remove(category);

}

IDB\
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{ \
DB,
YbupaHume ToBapa U3 KaTeropum

var category = await _dbContext.Categories
.Include(x => x.Products) //can't include filter because need to check products count
.FirstOrDefaultAsync(x => x.Id == request.CategoryId, cancellationToken);

_categoryService.RemoveProductFromCategory(category!, request.ProductId);

await _dbContext.SaveChangesAsync(cancellationToken);

41



{DB}

[ ne 4To NexXuT

P DomainEvents.Entities
P &5 Dependencies
4 4 Models
P & c® _BaseEntity.cs
P & C= Category.cs
P ac= Productcs

4 g |c#] DomainEvents.UseCases
P & Dependencies
4 5[] Categories
4 @[] Commands
P & c® RemoveProductFromCategoryCommand.cs

P& C# ProductCategory.cs 4 & [ NotificationHandlers
4 &[0 Notifications b & c= ProductDeletedNotificationHandler.cs
P& C= ProductDeletedNotification.cs P a3 Products
4 8 Domainkvents.Infrastructure.lnterfaces 4 & [ Services
b &5 Dependencies P & Cc= CategoryService.cs

P acC= |IDbContext.cs
P ac= IDbSets.cs

4 8 Domainkvents.Infrastructure.MsSql

P &' Dependencies

b & 3 Migrations

b acs AppDbContext.cs 42




OcobeHHOCTU

e XeHa1epbl MaKCMMaibHO YUCTbIE

* Bbi30B xeHANepa A9 UBEHTA HEABHbIN

e O6LWwMM Kopa, B cepBUCE

* HeT npob6em c BNOXKEHHbIMWU TPAH3aKLUMAMMU

* npOVI3BO,£I,VlTEJ'IbHOCTb HUXe
* [TonHOCTbLIO UHNUNANTN3NPOBAHHbDbIE arperatbl

DB



| ([)ES\
be3 Domainkvents

var product = await _dbContext.Products.FindAsync(request.ProductlId);

product! .Delete();

var categories = await _dbContext.Categories
.Where(x => x.Products.Any(a => a.ProductId == request.ProductId))
.Include(x => x.Products)
.ToListAsync(cancellationToken);

foreach (var category in categories)

{

_categoryService.RemoveProductFromCategory(category, request.ProductId);

}

await _dbContext.SaveChangesAsync(cancellationToken);
44




OcobeHHOCTU

* ECTb nepencnonb3oBaHue
* [Ipon3BOANTENBLHOCTb TaKasA e
* Ko, He MaKCcMmasibHO YNCTbIN

e Ko MakcMMasibHO MOHATHbIN

DB
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IBEHT 0 CO31aHWMM 3aKa3a

public class Order

{

private readonly List<INotification> _domainEvevnts = new ();

public int Id { get; set; }

protected Order()

{

}

public Order(int id)

{ Id = id;

} _domainEvevnts.Add(new OrderCreatedEvent(id));

46



be3 MBeHTa B KOHCTPYKTOpE

public class Order

{

private readonly List<INotification> _domainEvevnts

public int Id { get; set; }
protected Order()

{
¥
%nternal Order(int id)
Id = id;
—demainEvevatsAddlnew—OrderCreatedbventadd I+
}

internal void AddDomainEvent(INotification evt)

_domainEvevnts.Add(evt);

new ();

DB}

47



‘DB

GabpurKka 4obaBNAET UBEHT

public class OrderFactory

{
public Order CreateOrder(int id)
{
var result = new Order(id);
result.AddDomainEvent(new OrderCreatedEvent(id));
return result;
¥

48



DB}
ChangeTracker

public class AppDbContext : DbContext

{
public DbSet<Order> Orders { get; set; } = default!;

public override Task<int> SaveChangesAsync(CancellationToken cancellationToken)

{

var orderCreatedEvents = ChangeTracker.Entries<Order>()
Where(x => x.State == EntityState.Added)
.Select(x => new OrderCreatedEvent(x.Entity.Id))
.ToList();

// publish events

return base.SaveChangesAsync(cancellationToken);

49



YnaneHume Kateropmm

public async Task Handle(DeleteCategoryCommand request)
{
_dbContext.Categories.Remove(new Category { Id = request.Id });

await _dbContext.SaveChangesAsync();

IDB\
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DB}

ChangeTracker

public class AppDbContext : DbContext

{

public override Task<int> SaveChangesAsync(CancellationToken ct)

{

var categoryDeletedEvents = ChangeTracker.Entries<Category>()
.Where(x => x.State == EntityState.Deleted)
.Select(x => new CategoryDeletedEvent(x.Entity.Id))
.ToList();

// publish events

return base.SaveChangesAsync(ct);

51



‘DB
YnaneHume Kateropmm

public async Task Handle(DeleteProductCommand request)

{
_dbContext.Categories.Remove(new Category { Id = request.Id });

_domainEventService.AddEvent(new CategotyDeletedEvent(request.Id));

await _dbContext.SaveChangesAsync();

52



‘DB
[lonydyeHne nBeHTOB

public class AppDbContext : DbContext

{
public DbSet<Order> Orders { get; set; } = default!;

public override Task<int> SaveChangesAsync(CancellationToken cancellationToken)

{

var events = _domainEventService.FetchEvents();
// publish events

return base.SaveChangesAsync(cancellationToken);

53



IDB\
bes ChageTracker

public async Task Handle(DeleteProductCommand request)

{

await _dbContext.BeginTransactionAsync();
await _dbContext.Categories
Where(x => x.Id == request.Id)
.ExecuteDeleteAsync();

_domainEventService.AddEvent(new CategotyDeletedEvent(request.Id));

await _dbContext.CommitTransactionAsync();

54



[lonyyeHne MBeHTOB

public class AppDbContext : DbContext

{
public Task CommitTransactionAsync()
{ var events = _domainEventService.FetchEvents();
// publish events
, await _transaction.CommitAsync();

IDB\
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Ba*keH 1M nopagoK BblI3oBa 06paboTYNKOB

* Het

e Ecnv BaXeH, TO YTO-TO NOLLJIO He TaK )
* O6beanHNTL 06PabOTYMKKM B OAUH
* BbICTPOUTb IOFTUKY B HY)KHOM MopsiaKe

DB
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MOX¥HO N1 reHepuTb cobbiTnA B EventHandler?

 J/lyywe He Hago )



Domainkvents n EventSourcing

 DomainEvents 6e3 EventSourcing - aa
* EventSourcing 6e3 DomainEvents - aa

* EventSourcing u DomainEvents - aa

DB



Application Events

(DB\
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IcTopmAa NpoCcMOTPa TOBApPOB

public class GetProductQueryHandler : IRequestHandler<GetProductQuery, ProductDto>

{
public async Task<ProductDto> Handle(GetProductQuery request)

{

var result = await _dbContext.Products
Where(x => x.Id == request.Id)
.ProjectTo<ProductDto>(_mapper.ConfigurationProvider)
.FirstOrDefaultAsync(cancellationToken);

if (result == null) throw new NotFoundException(request.Id);

// update viewed products

return result;

60



(DB}
IcTopmAa NpoCcMOTPa TOBApPOB

public class GetProductQueryHandler : IRequestHandler<GetProductQuery, ProductDto>

{
public async Task<ProductDto> Handle(GetProductQuery request)

{

var result = await _dbContext.Products
Where(x => x.Id == request.Id)
.ProjectTo<ProductDto>(_mapper.ConfigurationProvider)
.FirstOrDefaultAsync(cancellationToken);

if (result == null) throw new NotFoundException(request.Id);

await _publisher.Publish(new ProductViewedEvent(request.Id, UserId));

return result;

61



‘DB
Ctpatermm nybamkaumm cobbiTnm

public enum PublishStrategy

{
SyncContinueOnException = 0,
SyncStopOnException = 1,
Async = 2,
ParallelNoWait = 3,
ParallelWhenAll = 4,
ParallelWhenAny = 5,

}

https://github.com/jbogard/MediatR/tree/master/samples/MediatR.Examples.PublishStrategies

62


https://github.com/jbogard/MediatR/tree/master/samples/MediatR.Examples.PublishStrategies

DB}
ParalleINoWait

private Task ParallelNoWait(IEnumerable<NotificationHandlerExecutor> handlers,

INotification notification, CancellationToken cancellationToken)

{
foreach (var handler in handlers)
{
Task.Run(() => handler.HandlerCallback(notification, cancellationToken));
¥

return Task.CompletedTask;

63



DB}
IcTopmAa NpoCcMOTPa TOBApPOB

public class GetProductQueryHandler : IRequestHandler<GetProductQuery,ProductDto>

{
public async Task<ProductDto> Handle(GetProductQuery request)

{
var result = await _dbContext.Products
.Where(x => x.Id == request.Id)
.ProjectTo<ProductDto>(_mapper.ConfigurationProvider)
.FirstOrDefaultAsync(cancellationToken);
if (result == null) throw new NotFoundException(request.Id);

await _publisher.Publish(new ProductViewedEvent(request.Id, UserId),
PublishStrategy.ParallelNoWait);

return result;



‘DB
Outbox — He Tepaem ApplicationEvents

public class GetProductQueryHandler : IRequestHandler<GetProductQuery,ProductDto>

{
public async Task<ProductDto> Handle(GetProductQuery request)

{

await using var transaction = await _dbContext.BeginTransactionAsync(ct);

var result = await _dbContext.Products
.Where(x => x.Id == request.Id)
.ProjectTo<ProductDto>(_mapper.ConfigurationProvider)
.FirstOrDefaultAsync(ct);

if (result == null) throw new NotFoundException(request.Id);

await _dbContext.Messages.Add(new ProductViewedEvent(request.Id, UserId));
await transaction.CommitAsync(ct);

return result;

} 65



. DB
ApplicationEvents

* MoryT 6bITb HE TO/IbKO B KOMaHAaX, HO 1 B 3anpocax
* JlonycKatoT pa3Hble cTpaTermm BbinosHeHUA Kpome SyncStopOnException
* Outbox 4Tobbl He TEPATL



DB
O yem NoroBopUNM

* [lomeHHble NBEHTHI
* BHYTpPU OrpaHU4YeHHOro KOHTEKCTa
e [1nAa U3smeHeHnA ABYX arperatos B 04HOM TPaH3aKLUMK

* [103BONAKOT NUCATb YNCTbIN KOA,
* B3aumoaencreme arperatoB HeABHOE
* [Ipon3BOANTENBHOCTb HE BbICOKAA

° XEH,EI,J'Iepr MBEHTOB HE AO/1XXHbl

¢* Bbl3biBaTb KOMaHAbl
¢* CTAapTOBATb NJIN KOMMWNTATb TPAH3aKUANIO



O yem NoroBopUNM

e Application neeHTbl
* B KOMaHAax 1 3anpocax
* pa3Hble CTPATErMm BbIMONHEHUA
* Outbox yTobbl HE TEpPATb

DB



[ naBHble MbICIU

* DomainEvents — aBa arperata B 04HOW TPaH3aKLUMNU

* He TonbKo AOMEH, HO U MHDPACTPYKTYPA

DB



[lone3Hble CCbINKU

* ilcxoaHbIN KOA npumepa
https://github.com/denis-tsv/DomainEvents

(DB}
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https://github.com/denis-tsv/DomainEvents

Cnacmbo 3a BHMMaHue!
ECTb BONpPoOCHI?

HdeHnc LUseTumx
DevBrothers
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