


UTO Takoe peno3nTopun

« AGCTpaKLMs OT XpaHunuLla AaHHbIX

* IHTepdenc ana nodbasneHnsa n yganeHns aHanornyHboln
KONrnekynsam

* [lonck 06BEKTOB NO AeKnapaTMBHbIM 3anpocam



Peanunsauna (BoH BepHOH)

oublic class HibernateCalendarEntryRepository
implements CalendarEntryRepository {

@Override
public void add (CalendarEntry aCalendarEntry) {

try {
this.session().saveOrUpdate(aCalendarEntry);
}

catch ( ConstraintViolationException € ) {
throw new lllegalStateException("CalendarEntry is not unique.”, e);
}



UnitOfWork

YnpaBnseT 3anuchkio UsMeHeHUU
nns Habopa obbeKmos,
N3MeHAEeMbIX B 00HOU bu3Hec-mpaH3akuuu

Unit of Work

registerNew(object)
registerDirty(object)
registerClean(object)
registerDeleted(object)
commit

rollback




Onpoc

* KTO cunTaEeT, 4To 9T naTTepHbl akTyasribHbl (Hy>KHa CBO4
peanusaums)?

 KTO cyMTaEeT, UTO HET?



Kakune nnrocbl AaeT peno3snuTopun:

N3onauma goctyna K AaHHbIM B O4HOM MecCTe

2. Pabota ¢ 3aBUCMMbIMM CYLLIHOCTSAMU Yepes3 PeNo3nUTopui
arperarta

3. WHkancynauua cneundukm SQL Anst KOHKPETHOM H6a3bl
[lpocTOTa TeCTUPOBAHUSA



[Ipumep MHOrne-Ko-MHOrMm: Mmoaernb

public class Product

{
public ICollection<ProductCategory> ProductCategories { get; set; }

}

public class ProductCategory

{
public int ProductId { get; set; }

public int Categoryld { get; set; }

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



YnaneHuve

var product = await uow.ProductRepository
.GetWithCategoriesAsync(request.ProductId);

if (product == null)
throw new NotFoundException("Deleted product not found.");

// Delete categories before product
uow.ProductCategoryRepository.RemoveRange(product.ProductCategories);

uow.ProductRepository.Remove(product);

await _uow.SaveChangesAsync();



YnaneHue, Yero Xxo4eTcs

var product = await _uow.ProductRepository.Remove(request.ProductId);

await _uow.SaveChangesAsync();



KopeHb arperauun: obHoBrneHmne

var product = await _uow.ProductRepository
.GetWithProductCategories(request.ProductId);

// Delete not exists categories
// Add new categories

await _uow.SaveChangesAsync();
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YoaneHune Kkateropummn

//delete not existing in DTO categories
foreach (var category in product.ProductCategories
.Where(x => !newCategorylds.Contains(x.Categoryld)))

product.ProductCategories.Remove(category);
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[1obaBrneHmne HOBbIX KaTeropun

//new categories
foreach (var categoryld in

newCategorylds.Except(currentCategorylds))
{
product.ProductCategories.Add(new ProductCategory
{
Categoryld = categoryld,
ProductId = product.Id
1)



OOHOBNEHne, Yero Xxo4yeTcs

var product = await _uow.ProductRepository.Update(request.Product);

await _uow.SaveChangesAsync();



AObcCTpaKkuus ;)

public interface IAppUnitOfWork

{
AppDbContext Context { get; }

: TUnitOfWork
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HacTo CTpeMAaTCcs K TakoMy

public interface IUnitOfWork
{
IRepository<User> UsersRepository { get; }

IProductRepository<Product> ProductsRepository { get; }

Task<int> SaveChangesAsync();
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Ho nony4yaeTtca npuMepHO Tak

public interface IUnitOfWork
{

IRepository<User> UsersRepository { get; }
IProductRepository<Product> ProductsRepository { get; }

Task<int> SaveChangesAsync();
DbSet<User> Users { get; }

DbSet<Product> Products { get; }
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Nnn BOT Tak

public interface IAvailableRepository<TEntity> : IRepository<TEntity>
{
Task<IEnumerable<TEntity>> GetAllAvailableAsync();

IQueryable<TEntity> AllAvailable { get; } // DbSet
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M ckaTbiBaeTcd K BOT-TakoMy

public interface IUnitOfWork
{
IQueryable<User> Users { get; }

IQueryable<Product> Products { get; }

Task<int> SaveChanges();
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nn naxke Takomy

public interface IUnitOfWork

{
DbSet<User> Users { get; }
DbSet<Product> Products { get; }

Task<int> SaveChanges();
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UTO MMeeM Ha npakTuke

1. WN3onauusa: CRUD koA, KOTOPbIN O0MMKEH ObITb B PEMNO3UTOPUN,
NpoTeKaeT B Bbi3blBAKOLLNN KOO

Co3sgatoTcst peno3nTopun He TONbKO ANA arperaTos
SQL HAEFO Mano KTO NULLET
[1ns EF Core ecTb InMemory (Ona octanbHbIX — SQLite::memory)



Peannsauuns Repository

public class Repository<T> where T : class

{
protected readonly DbSet<T> DbSet;

public Repository(AppDbContext context)

{
DbSet = context.Set<T>();

}
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Elle ogHa peanun3auns Repository

public class Repository<T> where T : class

{
protected readonly AppDbContext Context;

public Repository(AppDbContext context)
{

DbContext = context;

}
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N Tak TOXXe ObiBaeT (<2

public abstract class AbstractRepository {
protected readonly AppDbContext Context;

protected AbstractRepository(AppDbContext context) {
Context = context;

¥
¥

public class Repository<T> : AbstractRepository {
protected readonly DbSet<T> DbSet;

public Repository(AppDbContext context) : base(context) {
DbSet = context.Set<T>();

¥
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B3rnag u3 yrna ORM

A DbContext instance represents a combination of the Unit Of Work and
Repository patterns



[1ntockbl peann3aunn Repository moBepx
ORM



Peno3untopun 1 ORM co3gaeT CNOXHOCTb

* Hy>KHO nncaTtb OONONMHUTENBHLIN UHAPPACTPYKTYPHbLIN YPOBEHb
* Hy>kHO AaymaTh Kak caenatb BbIDOPKU C Include
* HY>XHO oyMaTb Kak OTKN4YnUTb ChangeTraching onga 3anpocos

* Hy>kHO AymaTb KaKk caenartb YHMBepPCcaribHble BbIDOPKM YTOOLI He
naoganTb MHOMO MeToaoB
* YTO BO3BpaLlaTb U3 peno3ntopusd: IQueryable nnun lenumerable
* Hy>KHO AymMmaThb YTO UCNOSb30BAaTb B KOHTPOJI1epax, peno3ntopmm
NN cepBUCHI
* A ecnn cepBUC TOSbKO NpobpackiBaeT METOAbI PENO3UTOPUA?




Hy MOXeT XoTs Obl 3anpochbI?

public class Product

{

DU
DU

DU

plic int Quantity { get; set; }
nlic bool IsAvailable { get; set;}

plic string Name { get; set; }
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Peno3unTtopuu

public class ProductRepository

{
public async Task<List<Product>> GetProductsByName(string name)
{
return await context.Products
.Where(x => X.IsAvailable && x.Quantity > 0 && // ny6nb
X .Name.Contains(name))
.ToListAsync();
}
public async Task<List<Product>> GetAllProducts()
{
return await context.Products
.Where(x => X.IsAvailable && x.Quantity > @) // ny6ns
.ToListAsync();
}
}
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MeTopg onga nHkancynauum 3anpoca

protected IQueryable<Product> GetAvailableProducts()
{

return _context.Products.Where(x => x.IsAvailable && x.Quantity > 9);



Ero ncnonb3oBaHue B Apyrmx 3anpocax

public async Task<List<Product>> GetProductsByName(string name)

{

return await GetAvailableProducts()
.Where(x => x.Name.Contains(name))
.ToListAsync();

¥

public async Task<List<Product>> GetAllProducts()

{
return await GetAvailableProducts().TolListAsync();

¥
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Cneundomkaumus — Knaccuka

public interface ISpecification<T>

{
bool IsSatisfiedBy(T obj);

}
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Universal.Autofilter cneunukaumns

public class Product

{ public static Spec<Product> AvailableSpec =
new Spec<Product>(x => x.IsAvailable && x.Quantity > 0);
public static Spec<Product> ByNameSpec(string name)
{
return new Spec<Product>(x => x.Name.Contains(name));
}
}

https://github.com/denis-tsv/AutoFilter
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Bce npoayKThl

public class ProductController

{ public async Task<List<Product>> GetAllProducts()
{ return await _context.Products
.Where(Product.AvailableSpec)
.ToListAsync();
}
}
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KoMbOuHauusa cneundounkaumm

public async Task<List<Product>> GetProductsByName(string name)

{

return await _context.Products

.Where(Product.AvailableSpec && Product.ByNameSpec(name))
.ToListAsync();
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LingSpec — Knacc anga Kaxkaou
crneundunkaumn
public abstract class Specification<T>

{

public abstract Expression<Func<T, bool>> ToExpression();

¥
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Peannsauuns LingSpec

public class AvailableProductSpecification : Specification<Product> {

public override Expression<Func<Product, bool>> ToExpression() {
return x => X.IsAvailable && x.Quantity > 0©;
}

¥

public class ProductByNameSpecification : Specification<Product> {
private string _name;

public ProductByNameSpecification(string name) {
_name = name;

¥

public override Expression<Func<Product, bool>> ToExpression() {
return x => Xx.Name.Contains(_name);
}



Peno3unTtopuu

* He HyXXeH Kak abCcTpaKuusa NCTOYHUKA OaHHbIX
* He HyXeH ans nsbaeneHuns ot AybnmposaHmsa B 3anpocax



HucTtaa apxutektypa

Nans bob: ORM — 310
MHJQPACTPYKTYpa, OH KOTOPOU HYXXHO
abcTparmpoBaTbCs.

Ara, MOXeT ObITb HOBast POrb
Repository 1 UnitOfWork — abctpakyms
ans ORM, a He 6a3bl?
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[lony4yeHue cnncka 4yepe3 ORM

internal class GetProductsQueryHandler

{
private readonly AppDbContext _context;
public GetProductsQueryHandler (AppDbContext context)
{
_context = context;
}
public async Task<List<Product>> HandleAsync(GetProductsQuery query)
{
return await context.Products.TolListAsync();
}
}
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[lony4yeHune cnncka 4yepes peno3nTopum

public interface IUnitOfWork

{
IQueryable<Product> Products { get; }
}
public class EFUnitOfWork : IUnitOfWork
{
private readonly AppDbContext _context;
public EFUnitOfWork(AppDbContext context)
{
_context = context;
}
public IQueryable<Product> Products => context.Products;
}
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XeHanep ¢ UnitOfWork BMECTO KOHTEKTA

internal class GetProductsQueryHandler

{
private readonly IUnitOfWork _uow;
public GetProductsQueryHandler(IUnitOfWork uow)
{
_Uow = uow;
}
public async Task<List<Product>> HandleAsync(GetProductsQuery query)
{
return await _uow.Products.TolListAsync();
}
}
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He Bce Tak NpocCTo (=

using Microsoft.EntityFrameworkCore;

internal class GetProductsQueryHandler

{
public async Task<List<Product>> HandleAsync(GetProductsQuery query)
{
return await _uof.Products.ToListAsync();
}
}

42



Kak nepeonpenenntb Extension Method?

* HOBbIV Knnacc QueryableExecutor
e Service Locator



QuerableExecutor

public interface IQueryableExecutor

{
Task<List<T>»> TolListAsync<T>(IQueryable<T> source);
//SingleAsync
/ /W ocTarnbHblE aCUHXPOHHbIE METOAbl MO HEODXOAUMOCTU

}

public class QueryableExecutor : IQueryableExecutor

{
public async Task<List<T>> ToListAsync<T>(IQueryable <T> source)
{

return EntityFrameworkQueryableExtensions.TolListAsync(source);

}

}
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XeHanep c lQueryableExecutor

internal class GetProductsQueryHandler

{ public GetProductsQueryHandler(IUnitOfWork uow,
IQueryableExecutor executor)
{
_Uow = uow;
_executor = executor;
}
public async Task<List<Product>> HandleAsync(GetProductsQuery query)
{ var query = _uof.Products;
return await _executor.ToListAsync(query);
}
}
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He 3abbiBaeM npo TectmpoBaHne

public class InMemoryQueryableExecutor : IQueryableExecutor

{

public async Task<List<T>> TolListAsync<T>(IQueryable<T> source)

{

return source.TolList();

//SingleAsync vta
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ServicelLocator N HOBbI€ extension MeTodbl

public static class QueryableExtensions

{

//VIHnunannsauma B KOHUrypaumm npunoXeHns Unm TecTe
public static IQueryableExecutor QueryableExecutor { get; set; }

public static Task<List<T>> TolListAsync<T>(this IQueryable<T> source)

{

return QueryableExecutor.ToListAsync(source);

//SingleAsync vta
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XeHanep 6e3 QuerableExecutor

using Infrastructure.Interfaces;

internal class GetProductsQueryHandler

{
private readonly IUnitOfWork _uof;
public GetProductsQueryHandler (IUnitOfWork uof)
{
_uof = uof;
}
public async Task<List<Product>> HandleAsync(GetProductsQuery query)
{
return await _uof.Products.ToListAsync();
}
}
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[1pn murpauymm Ha gpyrov ORM

//EF 6

context.Blogs
.Include(b => b.Posts.Select(p => p.Comments))

.ToList();

//EF Core

context.Blogs
.Include(b => b.Posts).ThenInclude(p => p.Comments)

.ToList();

//EF 6 n EF Core
context.Blogs.Include(“Posts.Comments™).ToList();



Murpauna Ha gpyrov ORM

* Hago yuntbiBaTb APl TeX ORM, Mexay KOTOPbIMU XOTUM
3anoXXnUTb BO3MOXHOCTb nepexoga

« Hapo npogath 9T 3aga4un MeHeaKkepy/3akas4mky ;)



MToro UnitOfWork anga abctpakums ORM

* He Hy>kHa, ecnun He nNnaHupyeTcya nepexon Ha apyrom ORM
*[lepexoq Ha gpyron ORM He nnaHupyeTca HUKorga =



Kak coenatb DAL 6e3 Repository u
UnitOfWork

» COopka Infrastructure.Interfaces - tHTepdenc IDbContext
* HeT peanusauun OnModelCreating, 3aBUCMMOMN OT Da3bl
* [1o BO3MOXHOCTU YncTast apxutektypa (6es EFCore.MsSql)
* Bce HyXXHble cBoncTBa 1 MeTodbl EF KOHTeKcTa (ChangeTracker, DbSet)

» COopka DataAccess.MsSql (Postgres, ...) — TO, 4TO 3aBUCUT OT Ha3bl
* AppDbContext - peanusauna nHtepdgoenca IDbContext
« Murpauuum, Tak ux npotue fo6aBnaTh

« [lyGrinpytoLmecs 3anpochl — cneumdmkaumm n nx KomomHaumm



Infrastructure.Interfaces

public interface IDbContext

{
DbSet<Product> Products { get; }
Task<int> SaveChangesAsync
(CancellationToken cancellationToken = default);
}
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Inn aBa KkoHTekcTa angd Read n CUD

public interface IReadDbContext
{

¥

DbSet<Product> Products { get; }

public interface IDbContext : IReadDbContext

{
ChangeTracker ChangeTracker { get; }

Task<int> SaveChangesAsync();
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DataAccess.MsSq|

public class AppDbContext : IDbContext

{
DbSet<Product> Products { get; set; }

protected override void OnModelCreating
(ModelBuilder builder)

{
}

//
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Ecnun Hy>XHbI EF.Functions (NONTHOTEKCTOBLIN MOUC

Hy>XHa nn nogaepkka Heckonbkmnx 6a3 oaqHOBPEMEHHO?

oﬂ'a
 [lenaem abcTpakuum n cBou peanusaumm gns kaxxgon 6asbl
*HeTt

» Obxogmmca 6e3 obepTok &2
* [1pn nepexoae Ha gpyryto 6basy — nepenucsbiBaem



Ecnu aybnunpyetcsa normka coxpaHeHus

* THMUMann3aunsa ChangedAt+ChangedBy
* [leperpyska SaveChanges y KOHTEKCTa
* [locT-npoueccop B nannnamHe obpaboTtkm 3anpoca (MediatR)



Moaenb oaHHbIX

public class AuditableEntity

{
public DateTime CreatedAt { get; set; }
public int CreatedBy { get; set; }
public DateTime? ModifiedAt { get; set; }
public int? ModifiedBy { get; set; }

}

public class Entity : AuditableEntity

{

}
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[leperpy3ka SaveChanges y KOHTEKCTa

public override Task<int> SaveChangesAsync() {

foreach (var entry in ChangeTracker.Entries<AuditableEntity>())
switch (entry.State)

{
case EntityState.Added:
entry.Entity.CreatedBy = _currentUserService.UserlId;
entry.Entity.CreatedAt = _dateTime.Now;
break;
case EntityState.Modified:
entry.Entity.ModifiedBy = _currentUserService.UserId;
entry.Entity.ModifiedAt = dateTime.Now;
break;
}

¥

return base.SaveChangesAsync(cancellationToken);
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MHTepdoenc anga oTMETKM 00 NU3MEHEHUAX

public interface IChangeDataRequest

{
}

public class ChangeEntityRequest : IReqiest, IChangeDataRequest

{
}

public class PostProcessor<TRequest, TResponse> :
IRequestPostProcessor<TRequest, TResponse>

where TRequest : IChangeDataRequest
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XeHanep obHoBneHusa Entity (MediatR)

public class ChangeEntityHandler :
IRequestHandler<ChangeEntityRequest>

{
public async Task Handle(ChangeEntityRequest request)
{ var entity = await _context.FindAsync<Entity>(request.Id);
Mapper.Map(request, entity);
//He Bbl3blBaeM SaveChanges
}
}
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[locT-npoueccop IChangeDataRequest
3anpocoB

public async Task Process(TRequest request, TResponse response)
{
_context.ChangeTracker.Entries<AuditableEntity>().ToList()

.ForEach(x => {
if (x.State == EntityState.Added)

{
X.Entity.CreatedBy = _currentUserService.UserId;
X.Entity.CreatedAt = _dateTime.Now;

}

if (x.State == EntityState.Modified)

{
X.Entity.ModifiedBy = _currentUserService.UserId;
X.Entity.ModifiedAt = _dateTime.Now;

}

})s

await _context.SaveChangesAsync();

62



IToro, otkas oT Repository n UnitOfWork

* 130aBnseT oT MyK Bblibopa:
 icnonb3oBaTb B KOHTpOInepax peno3ntopumn nim cepBuchbl
e Bo3Bpaliartb n3 peno3ntopus IQueryable nnu IEnumerable
« Kak coenaTb YHMBepPCcarnbHble 3anpoCchl BMECTO MHOXECTBA METOAOB
1O

* 130aBnaeT oT AONOSTHUTENBHOIO Crost abcTpakunin, KOTOPbIN:
* [lpoTekaet

* He NPUBHOCUT HMYErOo Nones3Horo
» TpebyeT BpeMeHU 1 cus Ha pa3paboTky



A 4TO roBopuT BoH BepHOH?

* OT peno3ntopunes byaeT Nonb3a TONMbKO eCnn Yy Bac eCThb arperaTthbl

* Ecnn HeT arperaTtoB — ucnonb3ymnte DAO (CRUD gnsa tabnuu)
* AMeHHO 3TO Aenaet ORM

* [lornka TMna KackagHoro yaaneHus B peno3mtopumn — CropHbIN BONPOC

~ N
A4

« ABTOpY OOsblLLE HPpaBUTCS NOMeELLAaTb ee Tyaa
* Ho 9T0 ero nnyHbeIn BoI6OP!

* [lones3HbIN KENC — OTHOLLEHUA 1-1 Mexay Tabnuuamu
* He HacTpouTb KackagHoe yaaneHue
* Ha npakTunke pegko BCTpevaeTcs



Mopanb

* He ToNbKO NuLeM Ko no obpasuam aa4eK N3 YMHbIX KHUXEK
* HO YnTaem KOMMEHTapUKn K Hemy ;)
* /1 nymaem cBoeun roriosou!



[lonne3Hble CCbIfIKKU NO Teme

UTO Takoe peno3nTtopun
» Paynep , IBaHC

Cneundukaums

» AutoFilter, He Hy>XXeH oTAenNbHbIN Knacc Angd cneundgukaunn, ecTtb B nuget
* LingSpec, OTAENbHbLIN KNacc ansg cneyndgukaummn, ectb B nuget

« Noknaa Makcuma ApLunHoBa Ha DotNext Npo Ling B Enterprise

Cross-cutting concerns
* [leperpyska SaveChanges Yy KOHTEKCTa

* APLLMHOB, Aoknaa BbICTPOPacTBOPMMOE MPOEKTUPOBAHNE NPO
[lekopaTopbl

* MediatR — navnnanH nyTemM LEeNOYKM BbIBO30B METOA0B, nuget NakeT
 Cars In Practice — npuMep Benuka angd nannnanHa n3 gekopatopos
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XofimBap npo peno3nTopun

* HeT — aBTOp KHUIM «EF Core in Action»

* HeT — aBTOp EntityFramework.CommonTools

* HeT — Jason Taylor (OH roBopuUT, YTO aBTOP MediatR TOXe npoTuB)

« la — Bnaanvunp Xopukos, B bnore 4acto BCTpeYaeTcsi perno3nTopun
 [la — BeayLuunm paspabortymk buiHa codT
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[Tpnmep npoekTa ¢ peno3ntTopmsamm n bes
HUX

https://github.com/denis-tsv/DataAccessWithoutRepositoryAndUnitOfWork
http://bit.ly/no-repository
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Onpoc

* KTO N”BMEHWUIT MHEHUE N CYUTAET, YTO OH Repoisitory 1 UnitOfWork
borbLue HE HYXHbI?

* A KTO OCTancs npuv CBOEM U yMaeT YTO OHWN HY>KHbI?



Bonpoc Ha nogymaTb &>

public class UpdateProductCommandHandler : IRequestHandler<UpdateProductCommand>

{

protected override async Task Handle(UpdateProductCommand request)

{

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

_mapper.Map(request.ProductDto, product);

await _dbContext.SaveChangesAsync();

70



Cnacunbo

[HeHunc LiBeTumx
https://vk.com/denistsv

den.tsvettsih@yandex.ru
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