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‘ TDD HO 6ekeHOe

AnexkcaHpp LLnHkapesB



Test-Driven Development (TDD)
PA3PAOOTKA Yepe3 TeCTUPpoOBAHUNE —
3TO KOrgd cHa4oJ1d TeCTbl MOTOM KoA.
Bcé TOK NnpocCTO......




JTro6moe To Do npunoxxeHme

MHoro npocTtoro koga Ha C#
BoMblON KOHTEKCT Ha yaepXXaHue

ABTOPCKUN (CNOPHbIN) noaxon,

L4 < <«

Bcée 6yneTt 4OCTYMNHO B 2 OTKPbIThIX PEMNO3UTOPUAX



APXUNTEKTVYPA 1 N3 Yero caesyiaHbli
HALUW 6ekeHabl

Ul

API BFF

DB



APXUNTEKTVYPA 1 N3 Yero caesyiaHbli
HALUW 6ekeHabl

Ul

API

i, PostgreSQL

DB



APXUNTEKTVYPA 1 N3 Yero caesyiaHbli
HALUW 6ekeHabl

Ul

API

i, EF Core

DB



APXUNTEKTVYPA 1 N3 Yero caesyiaHbli
HALUW 6ekeHabl

Ul
\L JWT

API

DB



APXUNTEKTVYPA 1 N3 Yero caesyiaHbli
HALUW 6ekeHabl

Ul Open API

+
J’ Swagger
API

DB



Cnownm

ApiJ’

Application




[Tpouecc

User Story

KOHTPAKT

TecTOoBOA
cTpaTernsd

TDD
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User Sory



HoBda To Do

Xouy Co3daBaTb HoBble To Do ¢ MMeHeM

UTOObI A MOl OTC/1EXMBATb CBOWU Aesa
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Crnncok To Do

Xouvy BUOETb MOU To Do oT caMbIX HOBbIX A0 CaMbIX CTapblX

YTo6bI 3HATb UTO eLé ocTanoch caenatb

13



KOHTPAKT
HA NAJ1bLAX



OHOMOVHT CcOo3O00HUNA

POST /to-dos

Request Body

{
"name": "Dishes"
}
Response
{
"newToDold": 2
}

15



OHOMOUVHT HO YTeHVe

GET /to-dos

Response

{

"toDos": |
{
"id": 1,
"name": "Test"
}
]
}

16



SOHOMNOMHT yvaoadsieHNA

DELETE /to-dos?toDold=2

Response

{

"isDeleted": true

}

17



KOHTPOKT HO CH



v Api
~ Features/ToDos

I C# ToDosController.cs

U

[ApiController]
[Route("to-dos") ]
public class ToDosController

ControllerBase

19



OdunxoTomna po6pa n31a DTO

Request Response
Teno 3anpoca OTBET cepBepa
g

Kagpbl n3 k/¢ «Mupatbl Kapnbekoro mopsa: CyHaoyk MepTBeLa» (Pirates of the Caribbean:
Dead Man's Chest), pexx. lop BepbuHcku, 2006 r. lNpaBoobnagatens: Walt Disney Pictures.

20



v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo

| C# CreateToDoRequest.cs U

public class CreateToDoRequest

{

public required string Name { get; set; }

21



v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs

| C# CreateToDoResponse.csU

public class CreateToDoResponse

{
public required long NewToDoId { get; set; }

22



Viplieatures/ToDos [HttpPOSt] /

S ontroer e ® public Task<CreateToDoResponse> CreateToDoAsync(
AV u dl .
Ty oos/Handiers [Required] [FromBody] CreateToDoRequest createToDoRequest
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs )
throw new NotImplementedException();
}

23



v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ GetToDos

| C# GetToDosResponse.cs U

public class GetToDosResponse

1
public required List<ToDoDto> ToDos { get; set; }

24




v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ GetToDos

| C# GetToDosResponse.cs U

public class ToDoDto

{
public required long Id { get; set; }

public required string Name { get; set; }

25




v Api
~ Features/ToDos

| C* ToDosController.cs M

~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ GetToDos

C# GetToDosResponse.cs

[HttpGet]
public Task<GetToDosResponse> GetToDosAsync ()

{

throw new NotImplementedException();

24S)



v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo

| C# DeleteToDoResponse.csy

v GetToDos
C+ GetToDosResponse.cs

public class DeleteToDoResponse

1
public required bool IsDeleted { get; set; }

27



v Api

~ Features/ToDos

| C* ToDosController.cs M

~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C+ GetToDosResponse.cs

[HttpDelete]
public Task<DeleteToDoResponse> DeleteToDoAsync(
[Required] [FromQuery] long toDold

throw new NotImplementedException();
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TecTOoBdA cTpATEernd



[MTamaTika no TDD

— nogoeT
3es1EéHbI — npoxognT
CVHMN — YIYYLLNTDb

UYTOObI TECT
MOOLLEST

;
/

CoenaTb TAK,
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E2E-TeCcTbl



[MonHUMNbl HALLUMX E2E

[TokpbiBalOT TONIbKO Happy Path
BbI3bIBAlOT KaXabl 3HAMOUHT XOTH Obl 1 pas3

[MpoBepsaroT, YTO COXPaHEHHOE TaKXe YnTaeTcs

32



E2E-TecTbl HA Kardte

Given url apiRootUrl

And path 'swagger/openapi.json’
When method GET

Then status 200

And match response.info ==

{
"title": "to-dos-api-dotnet"
}

1. [eknapaTtuBHble

2. He 3aBUCAT OT cTeka 6ekeHaa

33



Haw E2E-cueHapunm

Cozspagum To Do
[TpoynTaem ero
Ypanum 3a cooou

[IpoBepuM, 4YTO yoanunocChb

34



v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C+ GetToDosResponse.cs
v_ele

| = to-dos-happy-path.featurel

* def randomToDoName = '[API-E2E]-to-do-'

Given url apiRootUrl
And path 'to-dos'

And request

{

"name": "#(randomToDoName)'",

}

When method POST
Then status 200

x def newToDoId = response.newToDold

+ Math.random()
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C+ GetToDosResponse.cs
v_ele

| = to-dos-happy-path.featurel

Given url apiRootUrl
And path 'to-dos'
When method GET

Then match response.toDos contains

{
"id": "#(newToDoId)",

"name": "#(randomToDoName)'",

}

36




v Api Given url apiRootUrl

~ Features/ToDos
C# ToDosController.cs . 1 1
o Given path 'to-dos
~ Application
~ Features/ToDos/Handlers

* CreateTobo And params { toDoId: "#(newToDoId)" }

C# CreateToDoRequest.cs

C#* CreateToDoResponse.cs When methOd DELETE

v DeleteToDo

C+ DeleteToDoResponse.cs Then StatUS 2@@
v GetToDos
C# GetToDosResponse.cs And matCh reSponse -=
P
Vl ; io—dos—happy—path.featureU mmn

{

"isDeleted": true,

}




v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C+ GetToDosResponse.cs
v_ele

| = to-dos-happy-path.featurel

Given url apiRootUrl
Given path 'to-dos'
When method GET

Then status 200

And assert response.toDos.every(x => x.id !== newToDoId)
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TecTbl NOOCIOT



PenkoBdda pearinsauns
(oNMUMOHCAJIbHO)



CTtaTtba M. daynepda
Mocks Aren't Stubs (2007)

v Fake objects actually have working implementations, but usually
take some shortcut which makes them not suitable for production
(an in memory database is a good example).

417


https://martinfowler.com/bliki/InMemoryTestDatabase.html

v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C+ GetToDosResponse.cs

~ Core
~ Features/ToDos/Entities

U

C# ToDo.cs
Ve

= to-dos-happy-path.feature

public class ToDo

{
public long Id { get; set; }

public required string Name { get; set; }

42



v Ao public class ToDosController : ControllerBase

~ Features/ToDos

| Cr ToDosController.cs M {
~ Application
~ Features/ToDos/Handlers

* createTono private static long _nextToDold = 0;
C# CreateToDoRequest.cs N o
C# CreateToDoResponse.cs pr_l Vate Stat-|C readon-l—y
v DeleteToDo . .
C/ DeleteToDoResponse. cs ConcurrentDictionary<long, ToDo> ToDos = new();

v GetToDos

C# GetToDosResponse.cs
~ Core
~ Features/ToDos/Entities
C# ToDo.cs
V' oe2e
= to-dos-happy-path.feature




v Api
~ Features/ToDos
C# ToDosController.cs M
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C+ GetToDosResponse.cs
~ Core
~ Features/ToDos/Entities
C# ToDo.cs
V' oe2e
= to-dos-happy-path.feature

[HttpPost]
public Task<CreateToDoResponse> CreateToDoAsync(
[Required] [FromBody] CreateToDoRequest createToDoRequest

var newloDo = new ToDo

{
Id = Interlocked.Increment(ref _nextToDoId),

Name = createToDoRequest.Name,
¥

ToDos[newToDo.Id] = newToDo;

return Task.FromResult(

new CreateToDoResponse() { NewToDoId = newToDo.Id }

A4



v Api
~ Features/ToDos

| C* ToDosController.cs M

~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C# GetToDosResponse.cs
~ Core
~ Features/ToDos/Entities
C# ToDo.cs
V' oe2e
= to-dos-happy-path.feature

[HttpGet]
public Task<GetToDosResponse> GetToDosAsync()
{
return Task.FromResult(
new GetToDosResponse
{
ToDos = ToDos
.Values.Select(x => new ToDoDto {
Id = x.Id,
Name = x.Name,

})
.ToList(),
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v Api
~ Features/ToDos

| C* ToDosController.cs M

~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C# GetToDosResponse.cs
~ Core
~ Features/ToDos/Entities
C# ToDo.cs
V' oe2e
= to-dos-happy-path.feature

[HttpDelete]
public Task<DeleteToDoResponse> DeleteToDoAsync(
[Required] [FromQuery] Llong toDolId

return Task.FromResult(
new DeleteToDoResponse {
IsDeleted = ToDos.Remove(toDoId, out _),
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/1 </>

O TecTbl NpoxopaT

{ f



[Noo6aBrgaem 6a3y



v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
~ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
\ DeleteToDo
C+ DeleteToDoResponse.cs
v GetToDos

C+ GetToDosResponse.cs

~ Core
~ Features/ToDos/Entities

C# ToDo.cs
Ve

M

= to-dos-happy-path.feature

public class ToDo

{
public ToDo() { }

public long Id { get; set; }

public required string Name { get; set; }
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu..U
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoRequest.cs
C#* CreateToDoResponse.cs
v DeleteToDo
C# DeleteToDoResponse.cs
s GetToDos

C# GetToDosResponse.cs
~ Core
~ Features/ToDos/Entities
C# ToDo.cs
ele
= to-dos-happy-path.feature

N

public class ToDoEntityTypeConfiguration
: IEntityTypeConfiguration<ToDo>

public void Configure(EntityTypeBuilder<ToDo> builder)

{
builder.HasIndex(x => x.Id).IsUnique();

builder.Property(x => x.Name).IsRequired()
.HasMaxLength(256) ;

50



v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoRequest.cs
C#* CreateToDoResponse.cs
v DeleteToDo
C# DeleteToDoResponse.cs
s GetToDos

C# GetToDosResponse.cs

| C+ AppDbContext.cs U
v

~~ Features/ToDos/Entities
C# ToDo.cs
Vv oe2e
= to-dos-happy-path.feature

public class AppDbContext : DbContext

{

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

public AppDbContext() { }

public virtual DbSet<ToDo> ToDos { get; set; }
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Cosnoocem murpaumio

dotnet ef migrations add AddToDos
--startup-project ./Api/Api.csproj
--project ./Application/Application.csproj
--context AppDbContext
--verbose
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HemHoOro He o CQRS

Command Query
MeHseT cocTosiHMe B 6a3e (nuwerT) YnTtaeT U3 6a3bl 63 MoanPpuKaLmnm
[TpuHMMaeT Request Bo3BpaluaeT cywHocTh U3 Core
Handler

OpKecCcTpupyeT KOMaHAbl N KBEPH
MannuTt pe3ynbTtaT B Response
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C¥ CreateToDoCommand.cs U
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
v DeleteToDo
C# DeleteToDoResponse.cs
~ GetToDos

C# GetToDosResponse.cs
C+ AppDbContext.cs
.~ Core
~~ Features/ToDos/Entities
(& ToDo.cs
Voe2e
= to-dos-happy-path.feature

public class CreateToDoCommand (AppDbContext
{

public async Task<long> ExecuteAsync(
CreatelToDoRequest createToDoRequest

var newToDo = new ToDo {

Name = createToDoRequest.Name,

await context.ToDos.AddAsync(newToDo) ;
await context.SaveChangesAsync();

return newToDo.Id;

context)
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoCommand.cs
C#* CreateToDoHandler.cs U
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ DeleteToDo
C+ DeleteToDoResponse.cs
~ GetToDos

C+ GetToDosResponse.cs
C# AppDbContext.cs
. Core
 Features/ToDos/Entities
Ct ToDo.cs
Voele
= to-dos-happy-path.feature

public class CreateToDoHandler (

CreateToDoCommand createToDoCommand

public async Task<CreateToDoResponse> HandleAsync(
CreatelToDoRequest createToDoRequest

var newToDoId = await createToDoCommand.ExecuteAsync(
createToDoRequest

return new CreateToDoResponse { NewToDolId = newToDoId };
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VAP [HttpPost]

~~ Features/ToDos
C* ToDosController.cs M pub'L_iC Task<cr—eateToDoResponse> CreateTODOAsynC(

~ Application

v EntityTypeConfigurations

C ToboEntityTypeConfigu. .. [Required] [FromBody] CreateToDoRequest createToDoRequest,
~ Features/ToDos/Handler .
e renterone e [FromServices] CreateToDoHandler createToDoHandler
C* CreateToDoCommand.cs
C#* CreateToDoHandler.cs )

C# CreateToDoRequest.cs
C# CreateToDoResponse.cs {
~ DeleteToDo

C+ DeleteToDoResponse . cs return createToDoHandler.HandleAsync(createToDoRequest) ;

~ GetToDos

C+ GetToDosResponse.cs }
C# AppDbContext.cs
. Core
 Features/ToDos/Entities
Ct ToDo.cs
Voele
= to-dos-happy-path.feature
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoCommand.cs
C#* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ DeleteToDo
C+ DeleteToDoResponse.cs
~ GetToDos
C* GetToDosQuery.cs u

C* GetToDosResponse.cs
C+ AppDbContext.cs
~ Core
~» Features/ToDos/Entities
C# ToDo.cs
V' oe2e
= to-dos-happy-path.feature

public class GetToDosQuery (AppDbContext context)

{
public Task<List<ToDo>> GetAsync()

{

return context
.QueryableAsNoTracking<ToDo> ()
.ToListAsync();
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoCommand.cs
C#* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ DeleteToDo
C+ DeleteToDoResponse.cs
~ GetToDos
C#* GetToDosHandler.cs U
C* GetToDosQuery.cs

C# GetToDosResponse.cs
C* AppDbContext.cs
~ Core
~ Features/ToDos/Entities
C#* ToDo.cs
ele
= to-dos-happy-path.feature

'

public class GetToDosHandler (GetToDosQuery getToDosQuery)

{
public async Task<GetToDosResponse> HandleAsync()

{
var toDos = await getToDosQuery.GetAsync();
return new GetToDosResponse
{
ToDos = toDos
.Select(x => new ToDoDto {
Id = x.Id,
Name = x.Name,

})
.ToList(),

58



v Api
~ Features/ToDos
C# ToDosController.cs M
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoCommand.cs
C#* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ DeleteToDo
C+ DeleteToDoResponse.cs
~ GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs

C# GetToDosResponse.cs
C* AppDbContext.cs
~ Core
~ Features/ToDos/Entities
C#* ToDo.cs
ele
= to-dos-happy-path.feature

'

[HttpGet]
public Task<GetToDosResponse> GetToDosAsync(

[FromServices] GetToDosHandler getToDosHandler

return getToDosHandler.HandleAsync();
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v Api

~ Features/ToDos
C# ToDosController.cs

~ Application

N

A

v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoCommand.cs
C#* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ DeleteToDo
C+ DeleteToDoCommand.cs U
C* DeleteToDoResponse.cs
\ GetToDos
C# GetToDosHandler.cs
C# GetToDosQuery.cs

C* GetToDosResponse.cs
C#* AppDbContext.cs
Core
s Features/ToDos/Entities
C# ToDo.cs
ee
= to-dos-happy-path.feature

public class DeleteToDoCommand (AppDbContext context)

{
public async Task<bool> ExecuteAsync(long toDoId)

{

var toDoToDelete = await context
.Queryable<ToDo> ()
.SingleAsync(x => x.Id == toDoId);

context.Set<ToDo> () .Remove(toDoToDelete);

await context.SaveChangesAsync();

return true;
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Vf;ﬂw%”w% public class DeleteToDoHandler (
© remegoenerotter-es DeleteToDoCommand deleteToDoCommand
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu... )
~ Features/ToDos/Handlers
~ CreateToDo {
C* CreateToDoCommand.cs

¢+ CreateToDoHandler .cs public async Task<DeleteToDoResponse> HandleAsync(

C# CreateToDoRequest.cs
C# CreateToDoResponse.cs -Long tODOId
~ DeleteToDo
C+ DeleteToDoCommand.cs )
C* DeleteToDoHandler.cs U
C* DeleteToDoResponse.cs {
v GetToDos
¢ GetTobosHandler. cs return new DeleteToDoResponse
C* GetToDosQuery.cs

C* GetToDosResponse.cs {
C* AppDbContext.cs
~ Core

« Features/ToDos/Entities IsDeleted = await deleteToDoCommand.ExecuteAsync(

C# ToDo.cs
e2e

= to-dos-happy-path.feature tO DOId

) 5



v Api
~ Features/ToDos
C# ToDosController.cs M
~ Application
v EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
~ CreateToDo
C* CreateToDoCommand.cs
C#* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C# CreateToDoResponse.cs
~ DeleteToDo
C+ DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs

C* GetToDosResponse.cs
C* AppDbContext.cs
~ Core
v Features/ToDos/Entities
C# ToDo.cs
ee
= to-dos-happy-path.feature

[HttpDelete]
public Task<DeleteToDoResponse> DeleteToDoAsync(
[Required] [FromQuery] long toDold,

[FromServices] DeleteToDoHandler deleteToDoHandler

return deleteToDoHandler.HandleAsync(toDoId);
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TecTbl BCe eLue npoxoaaT



Crnncok To Do

Xouy BUAeTb Mon To Do OT camMbiX HOBbIX O CaMbIX CTapbIX

YTo6bI 3HATb UTO eLé ocTanoch caenatb

64



TecTM NoO HACTOSALLIe 6d3e

EF Core itself 1TecT 3a 2 cekyHAb! 106 TecTOB 3a 3 CeKyHAbI
contains over 30,000 [MannnamH < 2 MUHYT MannnavH < 2 MUHYT
tests against SQL

Server alone

65


https://learn.microsoft.com/en-us/ef/core/testing/
https://learn.microsoft.com/en-us/ef/core/testing/
https://learn.microsoft.com/en-us/ef/core/testing/

e public class GetToDosQueryTests : IntegrationTestBase

~ Features/ToDos
C# ToDosController.cs
~ Application {
v EntityTypeConfigurations
C* ToDoEntityTypeConfigu... [ FaCt]
“v Features/ToDos/Handlers . .
! public async Task GetAsync_ShouldOrderNewerToDosFirst()
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs {
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs var COﬂteXt — C I"eateApprCOHteXt ( ) ;
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C* GetToDosQueryTests.csU
C* GetToDosResponse.cs
C* AppDbContext.cs
v Core
~ Features/ToDos/Entities
C# ToDo.cs
Vv oe2e

= to-dos-happy-path.feature
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
Vv ele

= to-dos-happy-path.feature

protected AppDbContext CreateAppDbContext()

{
var context = new AppDbContext(_dbContextOptions);

context.Database.UseTransaction(_dbTransaction);

return context;
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
Vv ele

= to-dos-happy-path.feature

_dbConnection =

new NpgsqglConnection(connectionString);

await _dbConnection.OpenAsync();

await ApplyMigrationsAsync();

_dbTransaction

await _dbConnection.BeginTransactionAsync(

System.Data.IsolationLevel.Serializable
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v Api

public async Task DisposeAsync()

C# ToDosController.cs {

~ Features/ToDos

~ Application

v EntityTypeConfigurations

C* ToDoEntityTypeConfigu... ¢ o
“ Features/ToDos/Handlers
v CreateToDo t ry
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs {
C# CreateToDoRequest.cs . .
C+ CreateToDoResponse.. cs await _dbTransaction.RollbackAsync();
v DeleteToDo
C* DeleteToDoCommand.cs }
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs 'F‘i N a -l_ -Ly
“ GetToDos
C# GetToDosHandler.cs {

Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs

await _dbTransaction.DisposeAsync();

C# GetToDosResponse.cs

C* AppDbContext.cs }
C# IntegrationTestBaseTest...
v Core
~ Features/ToDos/Entities ¢
C* ToDo.cs

Vv ee }

= to-dos-happy-path.feature




v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.csM
C* GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
Vv ele

= to-dos-happy-path.feature

public class GetToDosQueryTests : IntegrationTestBase

{
[Fact]

public async Task GetAsync_ShouldOrderNewerToDosFirst()

{
var context = CreateAppDbContext();
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v Api var firstToDo = new ToDo { Name = "First" };

~ Features/ToDos
O Joposcontrotier.cs await AddEntityAndSaveAsync(context, firstToDo);
~ Application
v EntityTypeConfigurations
C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers

v CreateTobo var secondToDo = new ToDo { Name = "Second" };
C# CreateToDoCommand.cs . .
C CreateToDoHandler .cs await AddEntityAndSaveAsync(context, secondToDo) ;

C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo

C* DeleteToDoCommand.. s var thirdToDo = new ToDo { Name = "Third" };

C# DeleteToDoHandler.cs
C DeleteToDoResponse..cs await AddEntityAndSaveAsync(context, thirdToDo);
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.csM
C* GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
Vv ele

= to-dos-happy-path.feature




v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.csM
C# GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
Vv ele

= to-dos-happy-path.feature

var getToDosQuery = new GetToDosQuery(context) ;

var toDos = await getToDosQuery.GetAsync();

Assert.Equal(thirdToDo.Name, toDos[0].Name);
Assert.Equal(secondToDo.Name, toDos[1].Name);

Assert.Equal(firstToDo.Name, toDos[2].Name);
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v Apt public class GetToDosQuery (AppDbContext context)

~ Features/ToDos
C# ToDosController.cs {
~ Application
v EntityTypeConfigurations

public Task<List<ToDo>> GetAsync()

“ Features/ToDos/Handlers {

C* ToDoEntityTypeConfigu...

v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs retu N COﬂteXt
C# CreateToDoRequest.cs .
C* CreateToDoResponse.cs ° Que rya b-LeASNOT raC k-| ng<TO DO > ( )
v DeleteToDo
C* DeleteToDoCommand.cs R TO L'i StAsynC ( ) ;
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs }
“ GetToDos
C# GetToDosHandler.cs }
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
Vv ele

= to-dos-happy-path.feature



v Apt public class GetToDosQuery (AppDbContext context)

~ Features/ToDos
C# ToDosController.cs {
~ Application
v EntityTypeConfigurations

public Task<List<ToDo>> GetAsync()

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo {
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs retu N COﬂteXt
C# CreateToDoRequest.cs .
C* CreateToDoResponse.cs ° Que ryableASNOT FaCk'I I"lg<TODO> ( )
v DeleteToDo
C+ DeleteToDoCommand. cs .OrderByDescending(x => x.Id)
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs o TO L‘i StAsynC ( ) ;
“ GetToDos
C# GetToDosHandler.cs }
C# GetToDosQuery.cs M
C# GetToDosQueryTests.cs }

C# GetToDosResponse.cs
C# AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
Vv ele

= to-dos-happy-path.feature
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;s A [::-i

~ Application

v Commands
» Contracts

b ﬂpi

w Application
~ Lomman :jS Kagp n3 k/¢ «BnactenunH
W L Koneu: BosspalueHue
» Contracts Kopons» (The Lord of the
_ _ Rings: The Return of the
CreateToDoCommand.cs King), pex. MuTep
~ ~ O>xekcoH, 2003 r.
CreateToDoCommandTests.cs MpaBoo6nanarens: New
Line Cinema /Warner
DeleteToDoCommand.cs Bros.
~ Application , o
P DeleteToDoCommandTests.cs
+ Commands o )
-ommands SoftDeleteToDoCommand.cs
CreateToDoCommandTests.cs SoftDeleteToDoCommandTest...

DeleteToDoCommandTests.cs
SoftDeleteToDoCommandTests.cs

CTtaTbs HO
Xa6pe

.
ests.cspro)



https://habr.com/ru/articles/859444/
https://habr.com/ru/articles/859444/

CtaTtyc To Do

Xouy BNOETb CTATyC To Do, 3aBUCALLMN OT JaThbl U BpeMEeHU CO30aHNA

UTOObI OT/INYATb HOBbI€ OT CTapbIX U 3a0bITbIX U, COOTBETCTBEHHO,
KOCBEHHO BUAETb Ba>XHOE U HE Ba>XHOe

New — NPOoLo MeHblle Heaenu
Old — NpoLwno oT HeAenn Ao YeTblipex

Forgotten — npowso oonblue qupréX HeOE b
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OHOMNOVHT HA YTeHue CO CTATYCOM

GET /to-dos

Response

{

"toDos": [
{
"id": 1,
"name": "Test",
"status": "New" | "Old" | "Forgotten",

}
]
}
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v Api
v Features/ToDos
C# ToDosController.cs
v Application
v EntityTypeConfigurations
C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs u
Vv oe2e

= to-dos-happy-path.feature

public enum

{

None = 0,
New = 1,
Oold = 2,
Forgotten

ToDoStatus

80



v Api

public class ToDoDto

C# ToDosController.cs {

~ Features/ToDos

~ Application
v EntityTypeConfigurations . .
C* ToDoEntityTypeConfigu... pUb-l‘-IC requ-l red -Long Id { get; Set; }
“ Features/ToDos/Handlers
v CreateToDo
C+ CreateToDoCommand. cs public required string Name { get; set; }
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs o o
© betotetops public required ToDoStatus Status { get; set; }
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs }
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs

C#* GetToDosResponse.cs M
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs

v oele

= to-dos-happy-path.feature



v Api

Given url apiRootUrl
~ Features/ToDos

C# ToDosController.cs And path ! to_dos !

~ Application

v EntityTypeConfigurations

C* ToDoEntityTypeConfigu... When methOd G ET
“ Features/ToDos/Handlers N
© CreateToDo Then match response.toDos contains

C# CreateToDoCommand.cs o
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs {
~ DeleteToDo

C* DeleteToDoCommand.cs "-id" : "# (neWTODOId) " )

C* DeleteToDoHandler.cs

C* DeleteToDoResponse.cs "name" : "# ( randomTODOName) " ’

“ GetToDos
C* GetToDosHandler.cs "Statusu . "NeW” ,
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs }
C* GetToDosResponse.cs
C* AppDbContext.cs TRIKI
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
Vv oe2e

= to-dos-happy-path.featureM
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application

v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest..
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
Vv oe2e

= to-dos-happy-path.feature

return new GetToDosResponse
{
ToDos = toDos
.Select(x => new ToDoDto
{
Id = x.Id,
Name = x.Name,
Status = ToDoStatus.New,

})
.ToList(),
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v Api
v Features/ToDos
C# ToDosController.cs
v Application
v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
Vv oe2e

= to-dos-happy-path.feature

return new GetToDosResponse
{
ToDos = toDos
.Select(x => new ToDoDto
{
Id = x.Id,
Name = x.Name,
Status = ToDoStatus.New,

1)
.ToList(),

KyOd MOJTIONKUTb
JIOMMKY C POCYETOM
cTatyca?

30ecb MOeT
MPOEKTUNPOBOHME
n3-sa TDDI
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs U
Vv ele

= to-dos-happy-path.feature

[Fact]
public void GetStatus_FiveDaysAgoIsNew()
{
var dt = new DateTime(
2026, 01, 02, 03, 04, 05, 678, DateTimeKind.Utc

var toDo = new ToDo {
Name = "To Do'",
CreatedAtUtc = dt,
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Y ApT var dateTimeProviderMock = new Mock<IDateTimeProvider>();

~ Features/ToDos
C# ToDosController.cs
~ Application . .
v EntityTypeConfigurations dateTimeProviderMock.Setup(x => x.UtcNow)

C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers o Retu Frns (dt R Add Days (5) ) ;

v CreateToDo
C# CreateToDoCommand.cs
C# CreateToDoHandler.cs
ff“f??f““““ var status = toDo.GetStatus(dateTimeProviderMock.Object);

# CreateToDoResponse.cs
~ DeleteToDo

C#* DeleteToDoCommand.cs

C+ DeleteToDoHandler .cs Assert.Equal(ToDoStatus.New, status);
C* DeleteToDoResponse.cs
“ GetToDos }

C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C# AppDbContext.cs
C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs U
Vv ele

= to-dos-happy-path.feature
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v Api

public interface IDateTimeProvider

C# ToDosController.cs {

~ Features/ToDos

~ Application
v EntityTypeConfigurations . o
C ToD)c,)E)r:t'ityTypgeConf'igu... pUb-l‘-I c DateT-I me UtCNOW { get; }
“ Features/ToDos/Handlers
v CreateToDo }
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
C# IDateTimeProvider.cs U
v oee

= to-dos-happy-path.feature
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs M
C# ToDoStatus.cs
C* ToDoTests.cs

C* IDateTimeProvider.cs

v oele

= to-dos-happy-path.feature

public class ToDo

{

public ToDo() { }

public long Id { get; set; }

public required string Name { get; set; }

public DateTime CreatedAtUtc { get; set; }
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application

v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
C# IDateTimeProvider.cs
v oee

= to-dos-happy-path.feature

public ToDoStatus GetStatus(

IDateTimeProvider dateTimeProvider

var utcNow = dateTimeProvider.UtcNow;

if (CreatedAtUtc > utcNow.AddDays(-7)
&& CreatedAtUtc < utcNow)

return ToDoStatus.New;

throw new InvalidOperationException(
$'"Not expected path of {nameof(GetStatus)}"
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GetAsync_ShouldOrderNewerToDosFirst

FAILED: GetAsync_ShouldOrderNewerToDosFirst (141ms)
Microsoft.EntityFrameworkCore.DbUpdateException : An error occurred
while saving the entity changes. See the inner exception for details. ----
Npgsql.PostgresException : 42703: column "created_at_utc" of relation
"to_dos" does not exist
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Cosnoocem murpaumio
na Created AtUtc KorioHKW

dotnet ef migrations add AddToDosCreatedAtUtc
--startup-project ./Api/Api.csproj
--project ./Application/Application.csproj
--context AppDbContext
--verbose
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application

v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
C# IDateTimeProvider.cs
v oee

= to-dos-happy-path.feature

[Fact]
public void GetStatus_EightDaysAgoIsOld()
{
var dt = new DateTime(
2026, 01, 02, 03, 04, 05, 678, DateTimeKind.Utc

var toDo = new ToDo {
Name = "To Do'",
CreatedAtUtc = dt,




v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
C# IDateTimeProvider.cs
v oee

= to-dos-happy-path.feature

var dateTimeProviderMock = new Mock<IDateTimeProvider>();

dateTimeProviderMock.Setup(x => x.UtcNow)
.Returns(dt.AddDays(8));

var status = toDo.GetStatus(dateTimeProviderMock.Object);

Assert.Equal(ToDoStatus.0ld, status);
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v Api
v Features/ToDos
C# ToDosController.cs
v Application

v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
C# IDateTimeProvider.cs
v oee

= to-dos-happy-path.feature

GetStatus

if (CreatedAtUtc > utcNow.AddDays(-7)
&& CreatedAtUtc < utcNow)

return ToDoStatus.New;

}

else 1f (CreatedAtUtc > utcNow.AddDays(-28)
&& CreatedAtUtc <= utcNow.AddDays(-7))

return ToDoStatus.Old;
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public async Task GetStatus|FiveDaysAgoIsNew()

{

var dt = new DateTime(2026, 01, 02, 03, 04, 05, 678, DateTimeKind.Utc);

var toDo = new Todo { Name = "To Do", CreatedAtUtc = dt };

var dateTimeProviderMock = new Mock<IDateTimeProvider>();

dateTimeProviderMock.Setup(x => x.UtcNow) .Returns(dt.AddDays|(5));

var status = toDo.GetStatus(dateTimeProviderMock.Object);

Assert.Equal(ToDoStatus /New, status);

102



public async Task GetStatus|EightDaysAgoIsOld(])

{

var dt = new DateTime(2026, 01, 02, 03, 04, 05, 678, DateTimeKind.Utc);

var toDo = new Todo { Name = "To Do", CreatedAtUtc = dt };
var dateTimeProviderMock = new Mock<IDateTimeProvider>();
dateTimeProviderMock.Setup(x => x.UtcNow) .Returns(dt.AddDays|(8));
var status = toDo.GetStatus(dateTimeProviderMock.Object);

Assert.Equal(ToDoStatus.Oldl status);
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public async Task GetStatus_FiveDaysAgoIsNew/()
public async Task GetStatus_EightDaysAgoIsOld()

{

var dt = new DateTime(2026, 01, 02, 03, 04, 05, 678, DateTimeKind

var toDo = new Todo { Name = "To Do", CreatedAtUtc = dt };

var dateTimeProviderMock = new Mock<IDateTimeProvider>();

dateTimeProviderMock.Setup(x => x.UtcNow).Returns(dt.AddDays(5));
dateTimeProviderMock.Setup(x => x.UtcNow).Returns(dt.AddDays(8));

var status = toDo.GetStatus(dateTimeProviderMock.Object);

Assert.Equal (ToDoStatus.New, status);
Assert.Equal(ToDoStatus.0Old, status);

.Utc);
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations
C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs M
C# IDateTimeProvider.cs

v oele

= to-dos-happy-path.feature

public static IEnumerable<object[]> GetStatusTestCases =>

[

15
]

15

new DateTime(
2026, 01, |07

)
ToDoStatus.New,

03, 04, 05, 678, DateTimeKind.Utc

.

new DateTime(
2026, 01,10

)
ToDoStatus.Old,

03, 04, 05, 678, DateTimeKind.Utc

.
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v Api [
~ Features/ToDos
C# ToDosController.cs

new DateTime(

v Application
v i i i . .
NN 2026, 01,30, 03, 04, 05, 678, DateTimeKind.Utc
“ Features/ToDos/Handlers
“ CreateToDo ) b
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs TO DOSta tU S. FO rgotte N )
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs :l )
~ DeleteToDo
C# DeleteToDoCommand.cs :l :
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C# GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs M
C# IDateTimeProvider.cs
v oee

= to-dos-happy-path.feature
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v Api
~ Features/ToDos
C# ToDosController.cs
~ Application
v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers
v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs

C# IntegrationTestBaseTest...

v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
C# IDateTimeProvider.cs
v oee

= to-dos-happy-path.feature

[Theory]
[MemberData(nameof (GetStatusTestCases)) ]
public void GetStatus(

DateTime utcNow,

ToDoStatus expectedStatus

var dt = new DateTime(
2026, 01, 02, 03, 04, 05, 678, DateTimeKind.Utc

var toDo = new ToDo {
Name = "To Do'",
CreatedAtUtc = dt,
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Y ApT var dateTimeProviderMock = new Mock<IDateTimeProvider>();

v Features/ToDos
C# ToDosController.cs

v Application

v EntityTypeConfigurations dateTimeProviderMock.Setup(x => x.UtcNow)
C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers R Retu Frns (utCNOW) ;

v CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs . . .
G CreateTopoRequest. co var status = toDo.GetStatus(dateTimeProviderMock.Object);
C* CreateToDoResponse.cs
v DeleteToDo
C+ DeleteToDoCommand. cs Assert.Equal(expectedStatus, status);
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs }
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C* GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C# IntegrationTestBaseTest...
v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs M
C# IDateTimeProvider.cs
v oee

= to-dos-happy-path.feature
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v Api

~ Features/ToDos GetStqtus
C# ToDosController.cs

v Application

v EntityTypeConfigurations if (CreatedAtUtc > utcNow.AddDays(-7)

C* ToDoEntityTypeConfigu...
“ Features/ToDos/Handlers && C rea tedAtUtC < u tcNow)
v CreateToDo
C# CreateToDoCommand.cs {
C* CreateToDoHandler.cs
C# CreateToDoRequest.cs o
C* CreateToDoResponse.cs retu rn TODOStatU S ¢ NeW J
v DeleteToDo }
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs

C+ DeleteToDoResponse. ¢s else if (CreatedAtUtc > utcNow.AddDays(-28)

v GetToDos

C+ GetTobosHandler . cs && CreatedAtUtc <= utcNow.AddDays(-7))

Cr GetToDosQuery.cs

C* GetToDosQueryTests.cs {
C* GetToDosResponse.cs
C* AppDbContext.cs return ToDoStatus.Old;
C# IntegrationTestBaseTest...
v Core }

“ Features/ToDos/Entities

C' Tobo.cs M else if (CreatedAtUtc <= utcNow.AddDays(-28))

C* ToDoStatus.cs
C# ToDoTests.cs {
C* IDateTimeProvider.cs

v eze return ToDoStatus.Forgotten;

= to-dos-happy-path.feature
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v Api

© Features/Tobos GetStatus
C# ToDosController.cs

v Application

« EntityTypeConfigurations 1T (CreatedAtUtc > utcNow.AddDays(-7)

C* ToDoEntityTypeConfigu...

“ Features/ToDos/Handlers && CreatedAtUtC < utCNOW)

v CreateToDo

C* CreateToDoCommand.cs {
C#* CreateToDoHandler.cs
C* CreateToDoRequest. cs return ToDoStatus.New;
C* CreateToDoResponse.cs
~ DeleteToDo }

C* DeleteToDoCommand.cs

C# DeleteToDoHandler.cs . _

& DeleteToboRoemoner oo else if (CreatedAtUtc > utcNow.AddDays(-28)
“v GetToDos

e GetTobosHandler . cs && CreatedAtUtc <= utcNow.AddDays(-7))

C# GetToDosQuery.cs

C* GetToDosQueryTests.cs {

C# GetToDosResponse.cs

C* AppDbContext.cs retu rn TODOStatUSoO-Ld;

C# IntegrationTestBaseTest...

~ Core }

“ Features/ToDos/Entities
C' Tobo.cs else if (CreatedAtUtc <= utcNow.AddDays(-28))
C# ToDoStatus.cs
C* ToDoTests.cs {

C# IDateTimeProvider.cs

“ e2e return ToDoStatus.Forgotten;

= to-dos-happy-path.feature
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v Api public ToDoStatus GetStatus(

v Features/ToDos

C# ToDosController.cs

IDateTimeProvider dateTimeProvider

v Application

v EntityTypeConfigurations
C* ToDoEntityTypeConfigu... ) {
“ Features/ToDos/Handlers .
« CreateToDo const 1nt newForDays = 7;
C# CreateToDoCommand.cs R
C CreateToboHandler .cs const int forgottenAfterDays = 28;

C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo

C DeleteToDoCommand.. cs var agelnDays = (dateTimeProvider.UtcNow - CreatedAtUtc)
C DeleteToDoHandler.cs
C* DeleteToDoResponse.cs . Tota-LDays ;

v GetToDos
C#* GetToDosHandler.cs
C# GetToDosQuery.cs

C# GetToDosQueryTests.cs -i -F ( ageI ﬂDayS < neWFO rDayS)
C# GetToDosResponse.cs
C+ AppDbContext..cs return ToDoStatus.New;
C# IntegrationTestBaseTest...
v Core
Y Features/Tobos/Entities if (ageInDays < forgottenAfterDays)
C#* ToDo.cs M
o porostatus s return ToDoStatus.Old;

C* IDateTimeProvider.cs

v oele

= to-dos-happy-path. feature return ToDoStatus.Forgotten;
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs U

C# IntegrationTestBaseTest...

“v Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public class DateTimeProvider : IDateTimeProvider

{

public DateTime UtcNow => DateTime.UtcNow;

16



/1 </>

() E2E-TecTbl MpoxoaaT

{ f



N 2TO N1oxo!



v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs

C# IntegrationTestBaseTest...

“v Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

return new GetToDosResponse
{
ToDos = toDos
.Select(x => new ToDoDto
{
Id = x.Id,
Name = x.Name,
Status = ToDoStatus.New,

1)
.ToList(),

Haooo 6b110 BCcé
JjomaTb no TDD
yepe3 Nonel!
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs M
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs
C# IntegrationTestBaseTest...
W Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

return new GetToDosResponse

{

ToDos = toDos
.Select(x =
{
Id = x.Id
Name = x.
Status =

1)
.ToList(),

> new ToDoDto

)

Name,
X.GetStatus(dateTimeProvider),
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{"id":80,"name":"[API-E2E]-to-d0o-0.0021082630084587883","status":"Forgotten"}
{"id":80,"name":"[API-E2E]-to-do-0.0021082630084587883" "status":"New"}

$[0].status | not equal (STRING:STRING)

'Forgotten’
'‘New'

123



He noHAaTHOeEe

{
"id": 80,
"name": "[API-E2E]-to-d0-0.0021082630084587883",
"status”: "Forgotten”

}
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CreatedAtUtc copgepxunt DateTime {01/01/0001 00:00:00}
B 6a3e created_at_utc timestamp with timezone

A Tam nexuT -infinity

125



v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C# CreateToDoResponse.cs
“ DeleteToDo
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs

C# IntegrationTestBaseTest...

“v Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public class CreateToDoCommand(AppDbContext
{

public async Task<long> ExecuteAsync(
CreatelToDoRequest createToDoRequest

var newlToDo = new ToDo {

Name = createToDoRequest.Name,

await context.ToDos.AddAsync(newToDo) ;

await context.SaveChangesAsync();

return newToDo.Id;

context)
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C# CreateToDoResponse.cs
“ DeleteToDo
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs

C# IntegrationTestBaseTest...

“v Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public class ToDo

{

public ToDo() { }

public long Id { get; set; }

public required string Name { get; set; }

public DateTime CreatedAtUtc { get; set; }
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C# CreateToDoResponse.cs
“ DeleteToDo
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs
C# IntegrationTestBaseTest...
“v Core

Vv Features/ToDos/Entities

C* ToDo.cs M

C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public class ToDo

{

public ToDo() { }

public long Id { get; set; }

public required string Name { get; set; }

public required DateTime CreatedAtUtc { get; set; }
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs

C# IntegrationTestBaseTest...

“v Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public async Task<long> ExecuteAsync(

CreateToDoRequest createToDoRequest

var newloDo = new ToDo

{

Name = createToDoRequest.Name,

await context.ToDos.AddAsync(newToDo) ;
await context.SaveChangesAsync();

return newToDo.Id;
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs M
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs
C# IntegrationTestBaseTest...
W Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public async Task<long> ExecuteAsync(

CreateToDoRequest createToDoRequest

var newloDo = new ToDo

{

Name = createToDoRequest.Name,
CreatedAtUtc = dateTimeProvider.UtcNow,

await context.ToDos.AddAsync(newToDo) ;
await context.SaveChangesAsync();

return newToDo.Id;
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.csM
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs
C# IntegrationTestBaseTest...
W Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

GetAsync_ShouldOrderNewerToDosFirst

var dt = new DateTime(
2026, 01, 02, 03, 04, 05, 678, DateTimeKind.Utc

var firstToDo = new ToDo

{

Name = "First",
CreatedAtUtc = dt.AddHours(1),

s
await AddEntityAndSaveAsync(context, firstToDo);
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.csM
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs
C# IntegrationTestBaseTest...
W Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

GetAsync_ShouldOrderNewerToDosFirst

var secondToDo = new ToDo

{

Name = '"Second",
CreatedAtUtc = dt.AddHours(2),
s
await AddEntityAndSaveAsync(context, secondToDo) ;
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.csM
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs
C# IntegrationTestBaseTest...
W Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

GetAsync_ShouldOrderNewerToDosFirst

var thirdToDo = new ToDo

{

}s

await AddEntityAndSaveAsync(context, thirdToDo);

Name = "Third",

CreatedAtUtc =

dt.AddHours (3),
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs

C# IntegrationTestBaseTest...

“v Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public class GetToDosQuery (AppDbContext context)

{

public Task<List<ToDo>> GetAsync()

{

return context
.QueryableAsNoTracking<ToDo> ()
.OrderByDescending(x => x.Id)

.ToListAsync();
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations
C# ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
“ DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs M
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs
C# IntegrationTestBaseTest...
W Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public class GetToDosQuery (AppDbContext context)

{

public Task<List<ToDo>> GetAsync()

{

return context
.QueryableAsNoTracking<ToDo> ()
.OrderByDescending(x => x.CreatedAtUtc)

.ToListAsync();
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v Api
~ Features/ToDos
C* ToDosController.cs
Vv Application
Vv EntityTypeConfigurations

C# ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C# CreateToDoResponse.cs
“ DeleteToDo
C* DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
v GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C# GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C* DateTimeProvider.cs

C# IntegrationTestBaseTest...

“v Core
Vv Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV e2e

= to-dos-happy-path.feature

public class ToDoEntityTypeConfiguration

IEntityTypeConfiguration<ToDo>

public void Configure(EntityTypeBuilder<ToDo> builder)

{

builder.HasIndex(x => x.Id).IsUnique();

builder.Property(x => x.Name).IsRequired()
"HasMaxLength (256)%

139



¥ Ap public static IEnumerable<object[]>
~ Features/ToDos
e CreateToDoRequestInvalidNameTestCases =>
v Application
Vv EntityTypeConfigurations [
C* ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers |: nu -l- -l- ! ] 9
~ CreateToDo nn
C# CreateToDoCommand.cs [ :l )
C* CreateToDoHandler.cs .
C# CreateToDoRequest.cs [ﬂeW stri I’]g ( ' X ' ’ 257) ] ’
C* CreateToDoResponse.cs
v DeleteToDo :l $
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C* GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C# DateTimeProvider.cs
C* IntegrationTestBaseTest...
“v Core
~ Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV oele

= to-dos-happy-path.feature
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v Api
~ Features/ToDos
C* ToDosController.cs

C* ToDosControllerValida.u.

v Application
Vv EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
~ CreateToDo
C# CreateToDoCommand.cs
C* CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
~ DeleteToDo
C* DeleteToDoCommand.cs
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos
C* GetToDosHandler.cs
Cr GetToDosQuery.cs
C* GetToDosQueryTests.cs
C* GetToDosResponse.cs
C* AppDbContext.cs
C# DateTimeProvider.cs

C* IntegrationTestBaseTest...

“v Core
~ Features/ToDos/Entities
C# ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
C* IDateTimeProvider.cs
WV oele

= to-dos-happy-path.feature

public class ToDosControllerValidationTests(
WebApplicationFactory<Program> factory
) : ControllerValidationTestsBase(factory)
{
[Theory]
[MemberData(nameof(
CreateToDoRequestInvalidNameTestCases
)) ]
public async Task
CreateToDoAsync_ShouldThrowBadRequestIfNameIsInvalid(

string name
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VﬁLﬁw%”w% var createToDoRequest = new CreateToDoRequest {
C* ToDosController.cs
C* ToDosControllerValida.u.

v Application }

Name = name,

Vv EntityTypeConfigurations
C* ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers

\ CreateTobo var response = await _httpClient.PostAsJsonAsync/(

C* CreateToDoCommand.cs

C* CreateToDoHandler.cs " /to—dOS n ’

C* CreateToDoRequest.cs
C* CreateToDoResponse.cs CreateTODO Request
~ DeleteToDo
C* DeleteToDoCommand.cs ) R
C# DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
“ GetToDos

C+ GetTobosHandler .cs Assert.NotNull(response) ;

Cr GetToDosQuery.cs

C* GetToDosQueryTests.cs ASSG I"t ° ECI u a -l- (

C* GetToDosResponse.cs

C' AppDbContext.cs StatusCodes.Status400BadRequest,

C# DateTimeProvider.cs
C* IntegrationTestBaseTest... (-i nt) response . StatUSCOde
“v Core
~ Features/ToDos/Entities ) .
C# ToDo.cs
C* ToDoStatus.cs
C# ToDoTests.cs }
C* IDateTimeProvider.cs
W oe2e

= to-dos-happy-path.feature
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v Api public class ControllerValidationTestsBase(

~ Features/ToDos
C* ToDosController.cs
C#* ToDosControllerValida...
| C* ControllerValidationTes... )

WebApplicationFactory<Program> factory

: IClassFixture<WebApplicationFactory<Program>>

“v Application
“v EntityTypeConfigurations . .
C* ToDoEntityTypeConfigu... IASynCL-I .Fet-l me
~ Features/ToDos/Handlers
“v CreateToDo {
C* CreateToDoCommand.cs . .
C CreateToDoHandler . cs protected HttpClient _httpClient = null!;
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo

C* DeleteToDoCommand..cs public async Task InitializeAsync()
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs {

~ GetToDos
€+ GetToDosHandler. cs httpClient = factory.CreateClient();
C* GetToDosQuery.cs -
C* GetToDosQueryTests.cs
C* GetToDosResponse.cs
# . ° .
e e factory = factory.WithWebHostBuilder (builder
C* IntegrationTestBaseTest...
~v Core {
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
C#* IDateTimeProvider.cs
wvoee

= to-dos-happy-path.feature

)

>
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~v Api
~ Features/ToDos

C* ToDosController.cs

C* ToDosControllerVvalida...
C# ControllervValidationTes...

“v Application

“v EntityTypeConfigurations

C* ToDoEntityTypeConfigu...

~ Features/ToDos/Handlers
“v CreateToDo
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
~ GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C* GetToDosQueryTests.cs
C* GetToDosResponse.cs
C#* AppDbContext.cs
C* DateTimeProvider.cs

C# IntegrationTestBaseTest...

~v Core
“ Features/ToDos/Entities
C* ToDo.cs
C* ToDoStatus.cs
C* ToDoTests.cs
£ IDateTimeProvider.cs
wvoee

= to-dos-happy-path.feature

services.Remove(
services.Single(x =>
X.ServiceType

== typeof(

IDbContextOptionsConfiguration<AppDbContext>

services.AddDbContext<AppDbContext> (options

options.UseInMemoryDatabase/(

>

databaseName: new Random() .Next().ToString()
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e public class CreateToDoRequest
C* ToDosController.cs {
C* ToDosControllerVvalida...

C* ControllerValidationTes...

« Aoplication public required string Name { get; set; }

“v EntityTypeConfigurations }

~ Features/ToDos

C* ToDoEntityTypeConfigu...
~ Features/ToDos/Handlers
“ CreateToDo
C* CreateToDoCommand.cs
C* CreateToDoHandler.cs
C* CreateToDoRequest.cs
C* CreateToDoResponse.cs
v DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
~ GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C* GetToDosQueryTests.cs
C* GetToDosResponse.cs
C#* AppDbContext.cs
C* DateTimeProvider.cs
C* IntegrationTestBaseTest...
~v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
£ IDateTimeProvider.cs

wvoee
= to-dos-happy-path.feature 146



AP public class CreateToDoRequest
C* ToDosController.cs {
C* ToDosControllerVvalida...
C* ControllerValidationTes...
“v Application

~ Features/ToDos

[Required]

“v EntityTypeConfigurations

C# ToDoEntityTypeConfigu... [Max Length (256) :l

v Features/ToDos/Handlers R R R
v CreateTobo public required string Name { get; set; }
C* CreateToDoCommand.cs
C# CreateToDoHandler.cs }
C* CreateToDoRequest.cs M
C* CreateToDoResponse.cs
v DeleteToDo
C# DeleteToDoCommand.cs
C* DeleteToDoHandler.cs
C* DeleteToDoResponse.cs
~ GetToDos
C* GetToDosHandler.cs
C* GetToDosQuery.cs
C* GetToDosQueryTests.cs
C* GetToDosResponse.cs
C#* AppDbContext.cs
C* DateTimeProvider.cs
C* IntegrationTestBaseTest...
~v Core
“ Features/ToDos/Entities
C* ToDo.cs
C# ToDoStatus.cs
C* ToDoTests.cs
£ IDateTimeProvider.cs

wvoee
= to-dos-happy-path.feature 147
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TecCcTbl KTO, roe, ¢ Kkem, 3ayem?

Happy Path TecThl.

MWHUMYM KpaeBbIX
cnyJaes.

PeanbHasa 6a3a.

Bannpgauma Bxoga.
In-memory 6a3sa.

CopTupoekKa,
dunbTpaUna, KpaeBble
cnydau, Banunpauunm
Ha ypoBHe 6a3sbl.

PeanbHasa 6a3a.

TecTnpoBaHue ¢pnoy
BbI30BOB KOMaH[,
KBepu, Mannepos,
KanbKynsaTOpOB U T.A4.

busHec-npaBsuna,
pPacy€Thl, He 3aBuUcALLme
oT ORM.

34ecbhb 6yaeT Balla
npuaymka.
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BbiBoObl / Te3auncbl / Mbiciv

Mo>XHO NpuaymMaTb Kak NpoTecTUpoBaTh
KoL TeCTOB KakK Kopf, cepBuca

TDD He CnoXxHO, ecnu apxmTeKTypa n MHPpPaCTPYKTypa ero
Nnoanep>XXmnBaroT

TDD BnusieT Ha TaKTUYeCKUMN an3anH Koga

TDD He BnusieT Ha gmM3anH Koga, eC/in eCTb apxXUTEKTypa v onbIT
B HEW ONS TUMOBbLIX 3a4ay

151



152



&% tourmaline
core

30ecb 6yaoyT BNOEO,
KOK cOesf10Tb TaKoe
C HYJIA

e

NET 63keHa no TDD

C HYNa oo
PRODUCTION-READY ¢

AHOHC cepuv BNOeo

Ccblnika Ha nnennucT
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&8 tourmaline
W core

OCHOBHOW penosnTopmn Production-ready npumep
Ha .NET 10 Ha .NET 9

to-dos-api-dotnet inner-circle-time-api
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https://github.com/TourmalineCore/inner-circle-time-api
https://github.com/TourmalineCore/inner-circle-time-api
https://github.com/TourmalineCore/inner-circle-time-api
https://github.com/TourmalineCore/inner-circle-time-api
https://github.com/TourmalineCore/inner-circle-time-api
https://github.com/TourmalineCore/inner-circle-time-api
https://github.com/TourmalineCore/inner-circle-time-api

HrodHCcbl DexEXp

CeTdan npoexkTda,
ACMJIOMHOB 1 BCEero
DevEXp

DevExp .NET-6ekeHOd:
‘ Dev Contadiner v NIaNnI0AHbI
HO BCEe CITYUOU NKN3HA

&

N

AneKkcaH, ap LWuHkapeB

Ccblnka Ha Bngeo
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NypHan «TypmaraviH Koo»

MounTaTb
BI1IEKTPOHHVYIO BEpCUIO
M criegnTb 3d clieavioLmmmMmim
BbIMYyCKOMW:
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OcTaBUTb conpaodeK
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