


O Hac

® [lpakTUKyeM YMCTYHO apXUTEKTYPY

® [lomoraem konneram YMCTUTb NPOEKThI




3ayem?

KHura
Bugeo / ctatbn / habr
Github — npoekThl ¢ 4k 3Be3

Kypchbl




Kak oka3anochb:

® KHura otnuyHasa, Ho abcTpakTHas
Kak packnagbiBaTb KO MO nankam — He iCHO ®

® Bce ocTtarnbHble MaTepuarnbi:
¢ T[lpocTo nnap
® [loBepXHOCTHbIN Nepeckas KHUM
® Pet project
® Kak packnagblBaTb koA MO narnkam — BCe paBHO HE ACHO &



O yeM NoroBOPUM:

® Yto0 Takoe yncTtasa apxutektypa?

¢ Yem oTnuyaeTtca ot Opyrmx apxmTekTyp?
® Cnowucras
® JlykoBas
® TlopTbl-aganTepbl

®* Bo3bMeM Bce camoe fyuylliee U3 pasHbIX apXUTEKTYP

¢ Cobepem LabrioH HOBOro NpoeKkTa



Uuctaa apxuTtektypa

PoGept MapTuH Yucras
“Uncle Bob” apxuTeKTypa



Uero xotenocb?

¢ CraHoapTtusauum

® bBbIicTporo ctapTa HOBbIX NPOEKTOB

® bBbicTporo nepekntoveHnsa paspadboTumMkomM MeXxay NpoeKkTamm
® MeHbLue 6onn Npy nogaepkke CyLECTBYHOLLNX NPOEKTOB

® [opautbcsa cBoen paboTon



UTo Takoe apxuTtekTypa?
Cesartas Tpouua:

APXUTEKTYPA
NPOrPAMMHOIND OBECTIEMEHMA
HA NPAKTUKE

® WX nybnn4yHbie KOHTPaKThbl 2-E V3 AHNE

® KOMMNOHEHTbI CUCTEMBI

¢ CB4asn mexagy KOMNoHeHTamMu




UTOo nonyynm: <6 '
L3
LLlabnoH ana HOBOro NpoekTta N AN
<=
. . _ D
Kak packnagbiBaTb ¢oansibl Mo nankam:
¢ Kakne KOMMOHEHTbI HY)XXHO co34aTb
® YTO KOHKPETHO MOMOXUTb B KaXXOblh KOMMOHEHT

®* Yto gaBnseTcs KOHTPAKTOM KaXoro KOMMOHeHTa

¢ Kak MPaBUJIbHO HACTPOUTb CBA3N MeEXOY KOMIMOHEHTaAMMU



MIHBEepCcKHAa 3aBUCUMOCTEN
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Data Access
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YnakoBKa no npoekrtam 1

2]

Business Logic

«interface» E
Data Access
Inerfaces
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Data Access
Implementation
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YnakoBKa Mo npoekrtam 2
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Business Logic

[}

«interface» E
Data Access
Inerfaces

A
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Data Access
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12



YnakoBKa no npoekrtam 3

2]

Business Logic

«interface» E

..... Use-t>|  Data Access
Inerfaces
A
. Data Access

Implementation
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Uuctaa Apxutekrtypa

A

—Frameworks & Drivers|

—> Entities €

—> Use Cases <

—> Interface Adapters —

Controllers, Gateways, Presenters

DB, Web, Ul, Devices, External Interfaces
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Entities

® BusHec noruka
® [aHHble n npasuna nx obpaboTkm
® Rich model
®* Anemic Model + Domain Services

® HeT uHTEPdENCOB PENO3NTOPUNEB

® He oba3aTenbHO Knacchl
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Use Cases

¢ Jlornka npunoxeHus
® He 3aBucar ot openmaopkos (ORM, Web)
® He 3HalT 0TKyAa Bbl3biBAKOTCH

® Cepsucol unn CQRS
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Interface Adapters

CesasbiBatloT Use Cases C BHELUHMM MUPOM
KoHTponnepobl

[ocTyn K JaHHbIM

BHewwHWe cepBuUChl

Timer / Service Bus workers

17



Frameworks

ba3a gaHHbIX
Web
Swagger

TecThl
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Cnouctasa Apxutektypa

Web

U'se

V/

Business Logic

Use

V/

Data Access

\Use\
- 2> Entities
’Usel
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Cnouctasa Apxutektypa: lNpoekThbl
9] Solution 'Dotnext.CleanArchitecture' (4 of 4 projects)

»|c#| 1-Dotnext.Entities

p |c#| Z2-Dotnext.DataAccess.5qglite
p  |c#| 3-Dotnext.BusinessLogic
2] 4-Dotnext.Web
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Cnouctasa Apxutektypa. Entities

B

CH

>
>
>
>

1-Dotnext.Entrties
«n LDependencies
C* Order.cs

c* Orderltemn.cs
C* Product.cs
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Cnouctasa Apxutektypa. Data Access

=1

i

W e e

2-Dotnext.Datafccess.5qglite
«n Lependencies
Configurations

Migrations
C# 5qliteDbContext.cs
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Cnouctasa Apxutektypa: Business Logic

A

i

>
>
>

3-Dotnext.BusinessLogic
«n Dependencies

C¥ |OrdersService.cs
C¥ OrdersService.cs
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Cnouctasa Apxutektypa:. Web
4 77 4-Dotnext.Web
{p Connected Services
P & Dependencies
P " Properties
E Controllers
P €* OrdersController.cs
b LT appsettings.json
P €* Program.cs
P ©* Startup.cs
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Shared KOMMNOHEHT

4 5[c#| Dotnext.Shared
P & Dependencies
4 Extentions
P &c* CollectionExtensions.cs
P & c* DateTimeExtensions.cs
P &c* StringExtensions.cs

p Pagination
4 Services

P &c* |DateTime.cs
4 Utils

P & C* EnumbUtils.cs
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Shared KOMMNOHEHT

®* |DateTime
® UtcNow

® Extensions / Utils

® Date
¢ String

® Pagination

® Validation
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Shared KOMNOHEHT

Web
\Use
Ulse .
\ 4 _ \/ T\
Shared Business Logic [---- Use-->> Entities
A ’ :
; v 4
Use -
E ‘Use‘
\'/ -

Data Access




Shared KOMMNOHEHT

o] Solution 'Dotnext.CleanArchitecture’ (5 of 5 projects)
P [c# O-Dotnext.Shared

c#| 1-Dotnext.Entities

c#| 2-Dotnext.DataAccess.Sqlite

c#| 3-Dotnext.BusinessLogic

b ] 4-Dotnext.Web

v v v
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Shared KOMMNOHEHT

® Epam.DotNet.Shared
® Epam.DotNet.Shared.EF6

® Epam.DotNet.Shared.EFCore
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Shared KOMMNOHEHT - pe3tome

® KoHTpakT:
Bce knaccel nyonnyHbie

® Csasu:
® He 3aBuCuUT OT Opyrnx NPoOeKToB
® OT Hero MOXeT 3aBMCETL NOOON APYron NPOeKT
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Entities

4

cH

1-Dotnext.Entities
«a Dependencies
Enums

P ¢ Orderlype.cs

w| Exceptions

P DomainException.cs

Models

P ¢ QOrder.cs
P QOrderltem.cs
P ¢* Product.cs
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Entities

¢ CywHocTu

® T[lepeuncnenus

®* WUcknroveHus

¢ JloMeHHble cobbITUA

® basoBble Knaccbl — CynepTun crnog
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Entities

public class Order : Entity

: public OrderType Type { get; set; }
public string Externalld { get; set; }
public ICollection<OrderItem> Items { get; set; }
public decimal CalculateTotal() =>
Items.Sum(x => x.Price * x.Count);
¥
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Entities - pe3tome

® KoHTpakT:
Bce knaccel nyonnyHbie

® Csasu:
® He 3aBucut ot gpyrux npoektoB (Shared He B c4eT)
® OT Hero MOXeT 3aBMCETL NOOON APYron NPOeKT
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CnowucTas

’Use’
Entities < --Use
\Use\

Web

Use

V

Web

Business Logic

Use

vV

Use Cases

Data Access

Adapters

Unctas

\Use~
> Entities
/‘Use/
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NHTepdenc ana DB KOHTeKCTa

public interface IDbContext

{
DbSet<Order> Orders { get; }

Task<int> SaveChangesAsync();

}
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NHTepdenc ana DB KOHTeKCTa

public class SqgliteDbContext :

{
}

internal class OrdersService:

{

DbContext,

IDbContext

IOrdersService

private readonly| IDbContext
public OrdersService(IDbContext context)

{
}

_context

_context;

context;
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Kyga ero nonoXmtb MHTEPdENC?

Business Logic

U'se

Use Cases

V

«interface»
Data Access
Interfaces

U'se

V

Use Cases

I

«interface»
Data Access
Interfaces

Data Access

£

Data Access

U'se
\

«interface»
Data Access
Interfaces

A

Data Access
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IlykoBaa ApxutekTypa

Application Core

Model

A

Domain Services

l—

Application Services

—

Infrastructure

IRepository

I[UserSession

Ul: Controller
Infrastructure: UserSession, Repository
Tests
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Uuctaa Apxutekrtypa

Entities

Data Access Interfaces

=

Use Cases

T

®— Data Access

Web
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[1poeKThil:

fa] Solution 'Dotnext.CleanArchitecture’ (6 of 6 projects)

Y VvV v VvV

cH

cH

cH

cH

cH

L+ —

0-Dotnext.Shared
1-Dotnext.Entities
2-Dotnext.DataAccess.Interfaces

3-Dotnext.UseCases
4-Dotnext.DataAccess.Sqlite

=] 5-Dotnext.Web
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[locTyn K AaHHbLIM - pe3tome

®* UHTepdenchbl:
® KoHTtpakT — nHtepdenc IDbContext
¢ 3asucummocTtu — Entities

¢* Apanrtepbl:
® KoHTtpakT: moaysnb ans DI KoHTenHepa
¢ 3aBucumocTu:
¢ Entities
® Peanunayembinl nHTEPdENC
® DI KOHTenHep
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[Touemy He paboTaeT npaBuIo
3aBUCUMOCTEN?
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Bbl30B cepBuca 13 KOHTponnepa

private readonly IOrdersService ordersService;

[HttpGet (" {id}")]
public async Task<OrderDto> GetById(int id)
{

return await ordersService.GetById(id);
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Bbi3oB DB KOHTeKCTa 13 KoHTponnepa

private readonly IDbContext context;

[HttpGet (" {id}")]

public async Task<OrderDto> GetById(int id)

{
var order = await context.Orders.FindAsync(id)
return new OrderDto(order);
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[TopTbl N apanTepsl

Primary Adapter

Input Port + DTO

Output Port

Secondary Adapter

Controllers

Y

IOrdersService

A

OrdersService

Entities

4

IDbContext

\

A

Data Access

Web
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KoHTponnepbl — B OTAENbHbLIN MPOEKT

4 (8] 4-Dontext.Controllers
P & Dependencies
P ¢* QOrdersController.cs

4 [ 5-Dotnext.Web
{p Connected Services

P & Dependencies
P " Properties

b LT appsettings.json
P ©* Program.cs

P €* Startup.cs
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KoHTponnepsl - pe3tome

® KoHTpakT:
® Bce knaccel nybnunyHbele
® OTO He BaXHO T.K. Ha Hero ccolfiaeTcs Tonbko Web

® Cadasu:
® Cchbinaetca Ha KoHTpaKkT Use Cases
® Input Port — I0OrdersService + OrderDto
® He 3aBucut ot Entities
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Use Cases

E

s

p
4

P

3-Dotnext.UseCases
«a Dependencies
Implementation

P ¢* QOrdersService.cs

Interfaces
P ¢ |OrdersService.cs
P ¢* QOrderDto.cs

C* Dependencylnjection.cs
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Use Cases

Input Port
® Data Transfer Object
® |OrdersService

Use Cases
® OrdersService

Mappings (DTO -> Entities)

DI module
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VIHTepaKkTop 3TO:

®* CepsBuc
® wMeTof cepBUca

® CQORS handler
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VIHTepaKkTop

public async Task<OrderDto> CreateOrder(CreateOrderDto dto)
1
var order = CreateOrderFromDto(dto);
order.CalculateTotal();
_context.Orders.Add(order);
await _context.SaveChangesAsync();

var externalld = _externalOrdersSerice.Create(order);
order.Externalld = externalld;
await _context.SaveChangesAsync();

return new OrderDtc(order);

55



VIHTepakTop

¢* Bsaumopgeuncrtsue:
¢ Jloruku
¢ bBba3sbl
® CTOpPOHHMX CEPBUCOB

® KoHBepTauma gaHHbIX:
® DTO -> Entity -> Email
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Use Cases - pe3tome

® KoHTpakT:
® Input Port = nutepdencel cepsmncos + DTO
* DI mogynb

® Csasu:
® Entities
®* WHTEepdencbl BTOPUYHbIX aganTepos
®* WHdpacTpykTypa: Automapper n gp.
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Use Cases - pe3tome

® KOHTpakT n peanusaumns BMecTte?

¢* Ecnu pa:
® HyxHO cneguTb 3a KOHTPAKTOM
public -> internal
® TpaH3NTMBHOCTb 3aBUCUMOCTEMN:
Use Cases -> Entities
Controllers -> UseCases -> Entities

58



Web — KopeHb KOMMNO3MLIUK
4 =7 5-Dotnext.Web

p
P
4

P
p
P

&y Ceonnected Services
«a Dependencies

v Properties
Exceptions

P ©* CustomExceptionHandlerMiddleware.cs
Services

P ¢ CurrentUserService.cs
P ©# DateTimeService.cs
&T appsettings.json

C* Program.cs

C# Startup.cs
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Web — KopeHb KOMMNO3MLIUK

builder.RegisterModule(

new SglsServerDataAccessModule(connectionString));
builder.RegisterModule(

new UseCasesModule());
builder.RegisterModule(

useSendGrid ? new SendGrideEmailModule() : new EmailModule());
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Web — KopeHb KOMMNO3MnLNK

® KopeHb komnosnumnm

®* WHdpacTpykTypa xocTa

® TeKkywuin nonb3oBaTesnb

®* O0bpaboTka nckn4YeHNN

® Swagger
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Web - pestome

® KoHTpakT:
® He BaxHO

® Csasu:
® 3HaeT 0 Bcex ocTasribHbIX NpoeKTax
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basoBagda 4yacTb. [1poeKThI:

Shared

Entities

Data Access Interfaces
Use Cases Interfaces

Use Cases Implementation
Data Access Sqlite
Controllers

Web
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Entities — Tn moaenu

® Rich
® Jlorvka BHYTpU OOMEHHbIX ODBLEKTOB

®* Anemic
® Jlornka BHYTpW JOMEHHbLIX CEPBUNCOB
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3awmTta Rich Model

public Order Handle(CreateOrderCommand command)

{

var order = CreateOrderDromCommand(command);

var totalPrice = order.CalculateTotalPrice();
| order.CalculateTax(totalPrice); ]

return order;
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3awmTta Rich Model

public decimal CalculateTax(decimal total)

{
var tax = CalculateDefaultTax();
it (total + tax > LOW TAXABLE_ BOUND)
{
var additionalTax =[_EHtEPﬂElSEPHicE.GetﬁdditiﬂnalTax[tﬂtal};
tax += additionalTax;
¥
return tax;
}
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3awmTta Rich Model

puhlic[delegate decimal AdditionalTaxCalculator({decimal pricej;]

public decimal CalculateTax(decimal tntalprice,[ﬂddi:ianalTax[achlatDr calculator)

{
var tax = CalculateDefaultTax();
it (totalPrice + tax > LOW _TAXABLE_BOUND)
{
var additionalTax =[calculatnr.Invuke(tﬂtalPrice};]
tax += additionalTax;
¥
return tax;
}
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3awmTta Rich Model

public Order Handle(CreateOrderCommand command)

{
var order = CreateOrderDromCommand(command);
var totalPrice = order.CalculateTotalPrice();
ﬂhder.CalculateTax{tctalPricei _ExternalSEPwice.GetﬂdditiﬂnalTaxj;]
return order;

¥
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3awmTta Rich Model — pestome

® BmecT0 ogHoOro yHmBepcarnbHOro nHtepdgenca — MHoro
cneymnanm3npoBaHHbIX erieraTtos

® BwmecTo IRepository
® SearchAdditionalTaxes delegate
¢ SearchPopularProducts delegate

¢ [JleneraTbl cO30at0TCH:
® TornbKO Te YTO HYXHO
® Tonbko TOrga, Korga Hy>Ho
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[1oMeHHble cepBUCHI

P |c#| 1.0-Dotnext.Entities
4 |[c#| 1.1-Dotnext.DemainServices.Interfaces

P & Dependencies
P ©* |OrdersCalculator.cs
4 [c#| 1.2-Dotnext.DomainServices.Implementation

P & Dependencies
P €* Dependencylnjection.cs
P ©* OrdersCalculator.cs
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[1oMeHHble cepBUCHI

private readonly IOrdersCalculator _ordersCalculator;

public async Task<OrderDtc> CreateOrder(CreateOrderDto dto)

{

var order = CreateOrderFromDto(dto);

// order.CalculateTotal();
var total = _ordersCalculator.CalculateToal(order);
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[lomeHHbIe cepBUCHI

Primary Adapter

Input Port + DTO

Output Port

Secondary Adapter

Controllers

Y

I0OrdersService

DomainService.Implementation

A

Y

OrdersService

v

DomainService.Interfaces

A 4

A

y

IDbContext

) 4

Entities

A

Data Access

A

\

Web
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[loMeHHbIe cepBUCHI - pe3tome

® AHeMun4yHasi Moaernb 3aKpbiBaeT 4OCTYI K ornepaumam U3 BTOPUYHbIX
agantepoB?

® HerT, C TOYKM 3pEHUST aPXUTEKTYPbI — TUM MOOENN HE BaXKeH!
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[loMeHHbIe cepBUCHI - pe3tome

®* UHTepdenchbl:
® KoHTpakT — BCe Knacchl
¢ 3aBucumocTtu — Entities

®* Peanusauusn:
® KoHTtpakT: moaysnb ans DI KoHTenHepa
¢ 3aBucumocTu:
¢ Entities
® Peanunayembinl nHTEPdENC
® DI KOHTenHep
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CORS lite

Commands

Client

Queries

>

>: Command

Handlers

Application

Query
Handlers

DB
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CORS lite

4 3-Dotnext.UseCases
P & Dependencies
4 . Orders
4 Commands
E CreateOrder
p ¢ CreateOrderCommand.cs
P c# CreateOrderCommandHandler.cs
P ¢* CreateOrderDto.cs
4 | Mappings
P ©* OrdersMappingProfile.cs
4 . Queries
E GetOrderByldQuery
P c* GetOrderByldQuery.cs
P c* GetOrderByldQueryHandler.cs
P ©* OrderDto.cs
b Products
P ©* Dependencylnjection.cs
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CORS lite

OrdersService
®* GetByld
® Create

GetByldQuery
® Handler
® OrderDto

CreateOrderCommand
® CreateOrderDto
® Handler
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CORS lite

Controllers

Y

Input Port

A

Use Cases

v

Entities

Y

Data Access Interfaces

A

A

Data Access Implementation
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CQRS lite - pestome

® BwmecTo 0gHOro yHMBepcasnbHOro cepsmca — MHOro
cneuwnanmanpoBaHHblx handlers

¢ KoHTpakT
® Commands, Queries, DTOs

®* CBsa3u:
¢ Entities, Data Access Interfaces

® KOHTpaKT 1 peanunsauunda BMecTe

®* MediatR

79


https://github.com/jbogard/MediatR

Use Cases — rge uckaTtb ObOLLYy NOrmKky?

® CepBucei:
® npuBaTHble MeTOoAabl

* CQORS
® peno3utopuun nosepx EF!
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CQRS — 410 Cc 0buen normkon?

®* Cneuundukauus, Extensions
® Pipeline

® HacneposaHue handlers
® MHoxecTBeHHOe HacnegoBaHme?

® Bbi3oB Handlerl n3 Handler2
® Ob6bI4HO He noaxoauT, T.K. ucrnonb3yeTcs pipeline

® BbiHecem 00LLYy0 NOrnky B HOBbIN Kriacc!
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CQRS — 410 Cc 0buen normkon?

b

K

A

a8 8

c#

s

p

P ac* AccessLevel.cs

3.0-Dotnext.UseCases
3.1-Dotnext.ApplicationServices.Interfaces
«a Dependencies

P & c* |PermissionsManager.cs
P &C* ObjectAccessLevel.cs
P & C* ObjectType.cs

-

c#

b

P & c* Dependencylnjection.cs

3.2-Dotnext.ApplicationServices.Implementation
«& Dependencies

P & C* PermissionsManager.cs
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CQRS — 410 Cc 0buen normkon?

® AccesslLevel
®* View
® Register, Sign, Archive, ...

® ObjectAccesslevel
¢ Userld
® Objectld
® Accesslevel

®* PermissionsManager
® CheckAccess
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Application cepBuchl - pe3tome

Controllers

|

Input Port

-

A

Use Cases

ApplicationService.Implementation

~

!

!

Data Access Interfaces

A

Data Access Implementation

>

ApplicationService.Interfaces

Y

Entities

|
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Application cepBuchl - pe3tome

UHTepdencobl:

® KoHTpakT — BCe Knacchl
¢ 3asucumoctu — Entities, Data Access Interfaces

Peanusauus:

® KoHTtpakT: moaysnb ans DI KoHTenHepa
¢ 3aBucummocTu:
¢ Entities, Data Access Interfaces
® Peanunayemblnl nHTepdgemnc
® DI KOHTenHep
Use Cases 3aBucut ot Application Service Interfaces
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PaclLumpeHHasa 4yacTb:

® |Repository -> delegates
®* Domain Services
®* CORS

® Application Services
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Obuwme npnHUMNLI

® lHBepcus 3aBUCMMOCTEMN:
® oTgenuTtb nHTepdenc ot peannsauum
® MoONOXWUTb X B pasHbIE MPOEKTbI
® cpenaTb HenpaBuIlbHOE UCMONb30BaHME HEBO3MOXXHbIMM

® MHoro maneHbKknx cneunanmn3mMpoBaHHbIX PeLLleHNn nyylle 0gHOro
YHMUBEPCASIbHOrO:
¢ Application: Services -> CQRS
® Entities: IRepository -> Delegates
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KomnpomMwuccnl

Bce KOMNOHEHTHI C peanusaumen 3aBucaT oT DI KoHTenHepa
KomMmnoHeHT Use Cases cogepXXuUT U KOHTPaKT 1 peannsauuto

ApXUTEKTypa A0MKHa COOTBETCTBOBATL TEKYLLEMY YPOBHIO Pa3BUTUS
npoekTa

UToObl y BaLLIEro HOBOro NpoekTa Oblin WaHC cTaTb KpOBaBbIM —
NHOraa HyXXHbl ObICTPbIE pe3ynbTaTbl HA CTapTe
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UTo nonyymnnu

® CosgaHne 6a3oBOM CTPYKTYPbI ANsl HOBOrO NPOeKTa
® 4 vyaca

® T[lepekntoveHne paspaboTymka Mmexay npoekTamu
® CTpyKTypa NpoekTa - MrHOBEHHO

® T[lOHATHO YTO M rae nuckaTb
® W Kyna HOBbIN KO, MOMNOXNTb
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OTO He becnnaTHoO

® TakTu4yeckue cnopbl eLle NpoaosKarTCA
® HyxHo obyyaTb COTPYaQHNKOB
® LWabnoH HoBoro npoekTa ¢ moaynsmm 6ecrnoseseH

® Cpasy nocne cosgaHusi OH byaeT npaBuUTbLCA
®* TpynosaTpaTbl Ha co3gaHne BbilLe SKOHOMUK
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INuTepartypa

PobepT MapTuH — Huctaa ApxutekTypa

Jeffrey Palermo - The Onion Architecture
Alistair Cockburn — The Hexagonal Architecture
Jason Taylor - Clean Architecture

Ben Morris — NetArchTest
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4TO NOCMOTPETHL:

Pazpatorka » Wrwwenepua pazpabono MO > Apxwrextypa nporpammHoro obSecneueHnsn

Uncrana apxuteKkTypa Ha NnpaKTuke

Yncras apxutekTypa B npoaakileHe. Murpaumsa co C10MCTOM apXMTeKTYpPbl Ha
uKuCTyro. MacliTabupoBaHmMe YNCTO apXUTEeKTYpbl

0,0 3% % 3% 37 i (0 ouenok) Crygextoe: 0
Aetoper: Denis Tsvettsikh
£ Ony6aukosano: 12/2020 @ pycckwii

Cnucok noxcenanuwii () H MogenwtLca = H lNMogapwuTh 3TOT KypC

https://www.udemy.com/course/clean-architecture-csharp-ru/
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https://www.udemy.com/course/clean-architecture-csharp-ru/

< @AndrewTsw
¥ andrew.tsw@qgoogle.com

) https://github.com/andrewtsw

AHOpen LiBeTumnx
Lead Developer
EPAM

Bonpochl?

@den_tsvettsikh
denis.tsvettsih@yandex.ru
https://github.com/denis-tsv

[NeHuc LBeTumnx
Lead Developer
EPAM
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