TecTnpoBaHue
.NET web-cepBuca 6e3 gennos

ApTem ‘

Cupopyk e

Kaspersky —

b

-
N t.me@Sugrob57 H E I S E N B U G




[ThaH poknapa

* Cdepa npumMmeHeHuns
* Microsoft.AspNetCore.Mvc.Testing
* [lpumepbl TeCcTOB

* BeiBOABI M pekomeHaauun



Integration tests







Integration tests




Integration tests




Integration tests




Integration tests

+ OTka3s nioboro cepeuca 6nokmpyeT TecTbl
* Ecnu kakoii-nn6o ns cepBncoB He paboTaeT — 6noknpyeTcs 6onbLIoe KONNYECTBO
4:} cLueHapueB TeCTUPOBaHUS.



Integration tests

+ OTka3s nioboro cepeuca 6nokmpyeT TecTbl
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* [Honras obpaTHas cBa3b
(( ‘%‘ )) * 3ameHeHNs Hy>XHO 3a/ennonTb Ha UHTErpaLoOHHYIo cpeny.
* Y706 uTO-TO NPOBEPUTHL HYXKHO NMPOITU BECb NYTb E2E-TecTa.
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co3aaHnem BpeMeHHbIX pecypcoB

JlokanbHbI 3aNyCcK HY>KHO HacTpanBaTb

@ Hy>xeH nokanbHo ycTaHoBneHHbI Docker + terraform 4to6bl UTO-TO OTNaXMBaTb NOKasbHO.
Mo>kHo. PaboTaeT. Ho ecTb TpyaHOCTMW.
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L1 TrecTbl — Baw BbIGOP, ecnu:

©

5

Hy>xHa 6bicTpas o6paTHas cBA3b
9 TecTep, 4 He Xo4y HU4Yero HMKyga AenjionTb, Xouy 3anyckKkaTb TeCThbl.
9 pa3p860THI/IK, g He XO4Yy YnTaTb onncaHve 6al'OB, XO4y cpasy D,e6a)KI/|Tb KoA.
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Hy>xHa 6bicTpas o6paTHas cBA3b
9 TecTep, 4 He Xo4y HU4Yero HMKyga AenjionTb, Xouy 3anyckKkaTb TeCThbl.
9 pa3p860THI/IK, g He XO4Yy YnTaTb onncaHve 6al'OB, XO4y cpasy D,e6a)KI/|Tb KoA.

EcTb cno)xxHocTn ¢ nogkAloHeHnem K peasibHbiM pecypcam

EcTb peanbHas B[ k koTopoil He nopgknounTbea co ceoero NK? Her

AeHer /BO3MOXKHOC TN/ >XKenaHns aep kaTb NepcoHarnbHble pecypchbl Ans kaxaoro? Henbss
nogknoyaTbcs, YToObl HE KBOPOBaTb» coobLeHMsa N3 obLeli ouepean? L1-Tectam He HY XHbI
pearnbHble pecypchbil.
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Peanusauums: https://github.com/dotnet/aspnetcore/tree/main/src /Hosting
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https://github.com/dotnet/AspNetCore.Docs.Samples/blob/main/fundamentals/minimal-apis/samples/MinApiTestsSample/IntegrationTests/TodoEndpointsV2Tests.cs
https://github.com/dotnet/aspnetcore/tree/main/src/Hosting

Solution
Todo.FrontendApp
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C# Program.cs
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public static void Main(string[] args)

{l

Host

Epublic class Program
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.CreateDefaultBuilder(args)
.ConfigureAppConfiguration((Chost
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Microsoft.As

Epublic class Program
|
: tj__ using Microsoft.AspNetCore.Cors. Infrastructure;
= pu
i {I Enamespace ToDo.FrontendApp
> | i
[ I i 14 references
i I =F public class Program
| |
I I : {
|E|| : : i i 0 references
' : [—]i : public static void Main(string[] args)
1 | {
1 i
| : | var builder = WebApplication.CreateBuilder(args);
L
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using ToDo.BackendApp;
using Microsoft.AspNetCore.Mvc.Testing;

[Test]

public void DefaultFactory_InternalHttpClient_ResponseOk()

{

// arrange
var factory = new WebApplicationFactory<Program>();
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync(“api/todo/records”);
var records = response.FromJson<List<Todo>>();

// assert
records.Count.Should().Be(5);

26



First test

Enamespace Backi
{
[TestFixtun
[Parallelig
0 references
= public clasg
{
[Test]
0 referane
= public
{

~=

WeH
varn

f’/’
vay]
vay]

£/
red

}
[Test]
0 referene
= public
i

f’/’

WeH
= vary

{
1
f’f’
varnj

varg
varg

Teqd

using ToDo.BackendApp;
using Microsoft.AspNetCore.Mvc.Testing;

[Test]

public void DefaultFactory_InternalHttpClient_ResponseOk()

{

// arrange
var factory = new WebApplicationFactory<Program>();
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync(“api/todo/records”);
var records = response.FromJson<List<Todo>>();

// assert
records.Count.Should().Be(5);

27



First test

Enamespace Backi
{
[TestFixtun
[Parallelig
0 references
= public clasg
{
[Test]
0 referane
= public
{

~=

WeH
varn

f’/’
vay]
vay]

£/
red

}
[Test]
0 referene
= public
i

f’/’

WeH
= vary

{
1
f’f’
varnj

varg
varg

Teqd

using ToDo.BackendApp;
using Microsoft.AspNetCore.Mvc.Testing;

[Test]

public void DefaultFactory_InternalHttpClient_ResponseOk()

{

// arrange
var factory = new WebApplicationFactory<Program>();
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync(“api/todo/records”);
var records = response.FromJson<List<Todo>>();

// assert
records.Count.Should().Be(5);

28



First test

Enamespace Backi
{
[TestFixtun
[Parallelig
0 references
= public clasg
{
[Test]
0 referane
= public
{

~=

WeH
varn

f’/’
vay]
vay]

£/
red

}
[Test]
0 referene
= public
i

f’/’

WeH
= vary

{
1
f’f’
varnj

varg
varg

Teqd

using ToDo.BackendApp;
using Microsoft.AspNetCore.Mvc.Testing;

[Test]

public void DefaultFactory_InternalHttpClient_ResponseOk()

{

// arrange
var factory = new WebApplicationFactory<Program>();
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync(“api/todo/records”);
var records = response.FromJson<List<Todo>>();

// assert
records.Count.Should().Be(5);

29



First test

Enamespace Backi
{
[TestFixtun
[Parallelig
0 references
= public clasg
{
[Test]
0 referane
= public
{

~=

WeH
varn

f’/’
vay]
vay]

£/
red

}
[Test]
0 referene
= public
i

f’/’

WeH
= vary

{
1
f’f’
varnj

varg
varg

Teqd

using ToDo.BackendApp;
using Microsoft.AspNetCore.Mvc.Testing;

[Test]

public void DefaultFactory_InternalHttpClient_ResponseOk()

{

// arrange
var factory = new WebApplicationFactory<Program>();
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync(“api/todo/records”);
var records = response.FromJson<List<Todo>>();

// assert
records.Count.Should().Be(5);

30



First test

Enamespace Backi
{
[TestFixtun
[Parallelig
0 references
= public clasg
{
[Test]
0 referane
= public
{

~=

WeH
varn

f’/’
vay]
vay]

£/
red

}
[Test]
0 referene
= public
i

f’/’

WeH
= vary

{
1
f’f’
varnj

varg
varg

Teqd

using ToDo.BackendApp;
using Microsoft.AspNetCore.Mvc.Testing;

[Test]

public void DefaultFactory_InternalHttpClient_ResponseOk()

{

// arrange
var factory = new WebApplicationFactory<Program>();
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync(“api/todo/records”);
var records = response.FromJson<List<Todo>>();

// assert
records.Count.Should().Be(5);

31



First test

Enamespace Backi
{
[TestFixtun
[Parallelig
0 references
= public clasg
{
[Test]
0 referane
= public
{

~=

WeH
varn

f’/’
vay]
vay]

£/
red

}
[Test]
0 referene
= public
i

f’/’

WeH
= vary

{
1
f’f’
varnj

varg
varg

Teqd

using ToDo.BackendApp;
using Microsoft.AspNetCore.Mvc.Testing;

[Test]

public void DefaultFactory_InternalHttpClient_ResponseOk()

{

// arrange
var factory = new WebApplicationFactory<Program>();
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync(“api/todo/records”);
var records = response.FromJson<List<Todo>>();

// assert
records.Count.Should().Be(5);

32



#1 OocTtyn no cetn
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#1 OocTtyn no cetn

* Y)e ecTb onucaHHbie KOHTpaKTbl APl n roToBbIf KNNEHT K
A\Y TeCTUpyemMomMy CepBUCy

Hanpumep Ha Selenium unu Playwright

« 3Ot10 Frontend-npuno>xeHune n Hy>xHo nucaTtb Web-TecTbi
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External httpClient negative test
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[TestFi
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[Test]

public void DefaultFactory_ExternalHttpClient_RequestFailed()

{

// arrange

var factory = new WebApplicationFactory<Program>();
var internalHttpClient = factory.CreateClient();
var extHttpClient = new RestHttpClient();

// act
Action act = () => extHttpClient

.Get<List<Todo>>($“{internalHttpClient.BaseAddress}/api/todo/records”);

// assert

act.Should()

.Throw<RestHttpClientException>(“external httpClient not configured”);
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Custom factory

[g publlc class CustomWebApplicationFactory<TStartup>

? : WebApplicationFactory<TStartup>
| where TStartup : class

protected override IHost CreateHost(IHostBuilder builder)...

protected override void ConfigureWebHost(IWebHostBuilder builder)
{

/[ assert
records . Count.Should() . BeGreaterThan(B);
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VVebAppIication - UseKestrel

[TestFi

referenty

public class CustomWebApplicationFactory<TStartup>
: WebApplicationFactory<TStartup>
where TStartup : class

protected override IHost CreateHost(IHostBuilder builder)...
protected override void ConfigureWebHost(IWebHostBuilder builder)
{

builder.UseKestrel();

builder.UseSetting("urls", "https://0.0.0.0:0");
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xternal httpClient positive test

ar

[TestF‘iL [Te S't]

0 referencs

o wote|l public void CustomFactory_ExternalHttpClient_ResponseOk()

o {

// arrange

var factory = new CustomWebApplicationFactory<Program>();
var baseAddress = factory.ServerAddress;

var extHttpClient = new RestHttpClient();

| o // act
var records = extHttpClient
.Get<List<Todo>>($“{baseAddress}/api/todo/records”);

// assert
records.Should().Be(5);
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#1 JocTtyn no cetn s

 BxknounTtb ncnosb3oBaHue ceTeBbIX HaCcTpoOEeK
— UseKestrel()

* CkoHPurypmupoBatb ceTb Tak KaK HY>XHO

® Ecnm WebApplication.CreateBuilder()

® 10 po6aBuTH BHZOE - UseSetting("urls", "https://localhost:1234");

® Ecnm Host.CreateDefaultBuilder()

06HOBUTb 3Ha4deHue nopta B IConfiguration



#2 NoameHa 3aBUCMMOCTEN NPOEKTa

* Ecnun HeT BO3MOXXHOCTU NCNONb30BaTb peanbHbie
UHTerpauvum

Crtout CTPEeMUTbCA UCKJTIOYaTb BCE pealsibHble NHTerpaunumn
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#2 NoameHa 3aBUCMMOCTEN NPOEKTa

=
=

Ecnun HeT BO3MO)XXHOCTU UCNONb30BaTb peanbHbie

UHTerpauvum
CTouT cTpemMunTbCS UCKIOYaTb BCE pearsibHble MHTerpaumum

Ecnn cepBNC nmeeT CTPOoKM noaknovYeHms K Kakum-nmnbo

BHELUHMM pecypcam
Basbl AaHHbIX, oHepeaun, XpaHwinuia cCeKpeToB U T.I.
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[=LEL

=

=]

Service descriptors

espace BackendApi.LlTests.Tests
[TestFixture]

references

public class WebApplicationFactoryInitTests : TestBase

Public void ConfigureServices(IServiceCollection services)

{

services.AddSingleton<IStorage, TodoDatabaseStorage>();

services.AddTransient<IDbContext, TodoDbContext>();

// - assert
records . Count.Should() . BeGreaterThan(B);
}
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public class WebApplicationFactoryInitTests : TestBase

Public void ConfigureServices(IServiceCollection services)

{

services.AddSingleton<IStorage, TodoDatabaseStorage>();

services.AddTransient<IDbContext, TodoDbContext>();

// - assert
records . Count.Should() . BeGreaterThan(B);
}



Mock service

namespace BackendApi.LlTests.Tests

{

[T tFt ]

publlc class ToDoDatabaseMock

{

public T GetRecords<T>()
{

IStorage

records . Count.Should() . BeGreaterThan(B);
}
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{
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IStorage
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Serwce descriptors
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{

e BackendApi.L1Tests.Tests

[TestFixture]
[P allelizable(ParallelScope.All)]

0 references

c class WebApplicationFactoryInitTests : TestBase
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Public void ConfigureServices(IServiceCollection services)

{

services.AddSingleton<IStorage, TodoDatabaseStorage>();

services.AddTransient<IDbContext, TodoDbContext>();

}

/f-act
var endpoint \tt] [localhost:9999/api/ToDe/records
espons ait httpC‘L ent.Ge tStr:L gA ync(endpoi t)
response . FromJson<List<Todo>>();

// assert
records . Count.Should() . BeGreaterThan(B);



Serwce descriptors

namespace BackendApi.l1Tests.Tests TodODatabaseMOCk

{

[TestFixture]
[P allelizable(ParallelScope.All)]
0 references

public class WebApplicationFactoryInitTests : TestBase
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Public void ConfigureServices(IService ‘ol ct. »n services)

{

services.AddTransient<IDbContext, TodoDbContext>();

3);

services.AddSingleton<IStorage, TodoDatabaseStorage>();

var endpoint \tt| : /flocalhost:9999/api/ToDo/records

/1 act
var response = await httpC‘L ent.Ge tStr:L ngAsync(en dp t)
var records = response.FromJson<List<Todo>>();

//-assert
records . Count.Should() . BeGreaterThan(B);



namespace
[TestFi

referenty

Custom factory

to

public class CustomWebApplicationFactory<TStartup>
: WebApplicationFactory<TStartup>
where TStartup : class

protected override IHost CreateHost(IHostBuilder builder)...

protected override void ConfigureWebHost(IWebHostBuilder builder)

{
builder.ConfigureServices(services =>
{
3,

}
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}
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public class CustomWebApplicationFactory<TStartup>
: WebApplicationFactory<TStartup>
where TStartup : class

protected override IHost CreateHost(IHostBuilder builder)...

protected override void ConfigureWebHost(IWebHostBuilder builder)

{
builder.ConfigureServices(services =>
{
3,

}
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[ 3 L 3 L
6] builder.ConfigureServices(services =>

=] ?lt {
i var dbServiceDescriptor = services
.SingleOrDefault(

d => d.ServiceType == typeof(IStorage));

! é services.Remove(dbServiceDescriptor);
| services
AddSingleton<IStorage>(
new TodoDatabaseMock(testTodos));

3);
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gplace dependency test sample

var todosCount = 15;
var testTodos = FakeDataGenerators.GetTestTodos(todosCount);

var factory = new CustomHostFactory<Program>(services =>

{
var dbContextDescriptor = services
.SingleOrDefault(d => d.ServiceType == typeof(IStorageContext<Todo>));
services.Remove(dbContextDescriptor);
services.AddSingleton<IStorageContext<Todo>>(new TodoContextMock(testTodos));
3

WebAppFactory = factory;
var httpClient = factory.CreateClient();

// act
var response = await httpClient.GetStringAsync("api/ToDo/records");
var records = response.FromJson<List<Todo>>();

// assert
records.Should() .HaveCount(todosCount);
records.Should() .BeEquivalentTo(testTodos);
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Eplace dependency test sample

var todosCount = 15;
var testTodos = FakeDataGenerators.GetTestTodos(todosCount);
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{
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gplace dependency test sample

var todosCount = 15;
var testTodos = FakeDataGenerators.GetTestTodos(todosCount);

var factory = new CustomHostFactory<Program>(services =>

{
var dbContextDescriptor = services
.SingleOrDefault(d => d.ServiceType == typeof(IStorageContext<Todo>));
services.Remove(dbContextDescriptor);
services.AddSingleton<IStorageContext<Todo>>(new TodoContextMock(testTodos));
3

WebAppFactory = factory;
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// act
var response = await httpClient.GetStringAsync("api/ToDo/records");
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// assert
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#2 NopmeHa 3aBUCUMOCTEN NPOEKTA

 Hawntu ServiceDescriptor Hy>xHO cepBuca
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#2 NopmeHa 3aBUCUMOCTEN NPOEKTA

 Hawntu ServiceDescriptor Hy>xHO cepBuca

 CozpaTtb MockService pna Hy>xHoro nHrepdgeinca

* Ypanutb cTtapbii ServiceDescriptor
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#2 NopmeHa 3aBUCUMOCTEN NPOEKTA

Haintu ServiceDescriptor Hy)xHO cepBuca

CozpaTtb MockService pna Hy>xHoro nHrtepdgeica

* Ypanutb cTtapbii ServiceDescriptor

Ilo6aBuTb HOBbIN, KOTOPbI 6yaeT ccbilaTbCs Ha
MockService
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#3 O6HOBNTb 3HAYEHUS

=1 + EcnmHy)>XHo 06HOBUTb 3Ha4YeHNs B KOHPUrypaumm

* Hanpumep, 3aMeHNTb CCbINKY Ha pearbHbili CEPBUC CCbIJIKOA Ha MOK.
Hanpumep, meHaTb nopT anga 3anycka Web-tectoB
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#3 O6HOBNTb 3HAYEHUS

=1 + EcnmHy)>XHo 06HOBUTb 3Ha4YeHNs B KOHPUrypaumm

Hanpumep, 3ameHUTb cCbiIKy Ha peasibHbIl CEPBUC CCbINIKOV Ha MOK.
* Hanpumep, meHaTb nopT ang 3anycka Web-tecTos

p— + Ecnu HeT He06X0ANMOCTN NOAMEHSATb CEPBUC, HO HY)XHO

+ T $ NOMEHATb eéMy 3Ha4YeHUs
* Hanpumep, 4Tobbl COKpaTUTbL CLLleHapWiA TecT-Kelica.
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p

{

[Parallelizable(ParallelScope.All)]
0 refe

reterences
ublic class WebApplicationFactoryInitTests : TestBase
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Public void ConfigureServices(IServiceCollection services)

{

services.AddTransient<IDbContext, TodoDbContext>();

services.AddSingleton<IStorage, TodoDatabaseStorage>();

pointt;

ONSe = aNal TeNC . CELOLTINgNoyNC
ecords = response.FromJson<List<Todo>>();

https s,A/fhabr com/ru/companles/kaspersky/art|cIes/757980/

ords . Count . Should() . BeGreaterThan(8);
!
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https://www.youtube.com/watch?v=fofhl0ZyhNU
https://habr.com/ru/companies/kaspersky/articles/757980/
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B A ettt et Bt i st it i i i s o

var mock = new WireMockProvider();
var emailServiceMock = mock.GetMock<MailingAppMappings=();
emailServiceMock.MockSendEmailRequest(email);

var factory = new CustomHostFactory<Program=(services =>

{

i var configuration = services.BuildServiceProvider().GetService<IConfiguration=>();
: configuration["AppSettings:SmtpServerAddress"] = mock.ServerAddress;

i configuration["AppSettings:NotificationsEmail"] = email;

B;

WebAppFactory = factory;
var httpClient = factory.CreateClient();

Jf-act

var response = await httpClient.PostAsJsenAsync("api/ToDo/new", newTodo);

var record = await response.Content.ReadFromJsonAsync<Todo>(]);

/f assert

response. IsSuccessStatusCode. Should() . BeTrue();

record.Should().BeEquivalentTo(newTodo);

mock.Server.LogEntries.Where(x => x.RequestMessage.Body.Contains(email)).Should().HaveCount(1);

mock .Dispose();
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H#3 O6HOBUTb 3HAUEHUS

Haitn ServiceDescriptor Hy)xHO cepBuca

NMpoBepuTtb ero Lifestyle

Ecnu Singleton — o6HOBUTbL 3HaueHue

Ecnu He Singleton

- Nn60 NoAMEHUTb CEePBUC LLeNTMKOM
- nn6o ucnonb3oBatb Proxy/Decorator pattern (cm. npoekT ¢ npumepamm)
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#4 Vicnonb3oBaHue http-mokos

* Ecnn xouetcsa npoTecTnpoBaTb Kak MOXXHO 6onblue, N He
E NoAMEHSTb CEPBUCHI

W ecnun nHterpauus BoinonHsetcs no http-nportokony. B npeane — REST API
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#4 Vicnonb3oBaHue http-mokos

AON

Ecnun xoueTcs npoTecTUpoBaTb KaK MOXXHO 6onblue, U He

noaAMeHATb CepBUCHI
W ecnun nHterpauus BoinonHsetcs no http-nportokony. B npeane — REST API

Mo>xHo ncnonn3oeatb 6ubnmnoreky Wiremock.NET
YmeeT nogHNMaTbCS Ha Cly4aliHOM MopTy.

Jlerko B3anmopencTBoBaTh N3 KOAa.
GitHub: https://github.com/WireMock-Net /WireMock.Net



https://github.com/WireMock-Net/WireMock.Net

Start wiremock server

ferences | @ 2/2 passing
yLlic WireMockProvider()

++inaoc

pubiic WireMockProvider()

{

Server = WireMockServer.Start();

}

Server.Stop();

ferences | @ 2/2 passing
ylic string ServerAddress => Server.Url ?? Server.Urls.First();
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' request = Request.Create()
- WithPath( WildcardMatcher($"/api/email/*", true))
.UsingPost();
Server
.Given(request)
.RespondWith(Response.Create()
.WithStatusCode(201)
.WithBodyAsJson(
{
Status = "Success"
1)),
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4 request = Request.Create()
: .WithPath( WildcardMatcher($"/api/email/*", true))
.UsingPost();
Server
.Given(request)
.RespondWith(Response.Create()
.WithStatusCode(201)
.WithBodyAsJson(
{
Status = "Success"
1)),




@e http mock test sample

32
33
34
35
36
37
38
39
ue
u1
u2 @
u3
Uy
us
u6
u7
ug

=
= b= @D

nonWnonnonoen
L

noon

=

1

var mock = new WireMockProvider();
var emailServiceMock = mock.GetMock<MailingAppMappings=();
emailServiceMock.MockSendEmailRequest(email);

var factory = new CustomHostFactory<Program>(services ==

{

configuration["AppSettings:SmtpServerfAddress"] = mock.ServerAddress;
_ configuration["AppSettings:NotificationsEmail"] = email;

1;

WebAppFactory = factory;

var httpClient = factory.CreateClient();

/f-act

var response = await httpClient.PostAsJsonAsync("api/ToDo/new", newTodo)
var record = await response.Content.ReadFromJsonAsync<Todo>();

// assert

response . IsSuccess5tatusCode. Should() . BeTrue();

record.Should().BeEquivalentTo(newTodo);
mock.Server.lLogEntries.Where(x => x.RequestMessage.Body.Contains(email))

mock.Dispose();
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var configuration = services.BuildServiceProvider().GetService<IConfiguration>();

.Should().HaveCount(1);
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var mock = new WireMockProvider();
mock.MockSendEmailRequest(email);

var factory = new CustomHostFactory<Program>(services ==

{

i var configuration = services.BuildServiceProvider().GetService<IConfiguration>();
: configuration["AppSettings:SmtpServerfAddress"] = mock.ServerAddress;

i configuration["AppSettings:NotificationsEmail"] = email;

1;

WebAppFactory = factory;

var httpClient = factory.CreateClient();

// act
var response = await httpClient.PostAsJsonAsync("api/ToDo/new", newTodo);

var record = await response.Content.ReadFromJsonAsync<Todo>();

[/ assert

response . IsSuccess5tatusCode. Should() . BeTrue();

record.Should().BeEquivalentTo(newTodo);

mock.Server.lLogEntries.Where(x => x.RequestMessage.Body.Contains(email)).Should().HaveCount(1);

mock.Dispose();
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Use http

var mock = new WireMockProvider();
mock.MockSendEmailRequest(email);

M =

var factory = new CustomHostFactory<Program>(services
{
var configuration = services
.BuildServiceProvider()
.GetService<IConfiguration>();
configuration["AppSettings:SmtpServerAddress"] =
mock.ServerAddress;

});

=>

T T L L T UL I T P T T T L I T I T oPerer

mock.Server.LogEntries.Where(x => x.RequestMessage.Body.Contains(email)).Should().HaveCount(1);

mock.Dispose();
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var mock = new WireMockProvider();
var emailServiceMock = mock.GetMock<MailingAppMappings=();
emailServiceMock.MockSendEmailRequest(email);

var factory = new CustomHostFactory<Program>(services ==

{

configuration["AppSettings:SmtpServerfAddress"] = mock.ServerAddress;
_ configuration["AppSettings:NotificationsEmail"] = email;

1;

WebAppFactory = factory;

var httpClient = factory.CreateClient();

/f-act

var response = await httpClient.PostAsJsonAsync("api/ToDo/new", newTodo)
var record = await response.Content.ReadFromJsonAsync<Todo>();

// assert

response . IsSuccess5tatusCode. Should() . BeTrue();

record.Should().BeEquivalentTo(newTodo);
mock.Server.lLogEntries.Where(x => x.RequestMessage.Body.Contains(email))

mock.Dispose();
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var configuration = services.BuildServiceProvider().GetService<IConfiguration>();

.Should().HaveCount(1);
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 CospaTtb n 3anyctutb MockServer
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* #4 Ncnonb3oBaHue http-mokos

 CospaTtb n 3anyctutb MockServer

° Hac'rpovn'b MannuHrn ang oTeeTos
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* #4 Ncnonb3oBaHue http-mokos

 CospaTtb n 3anyctutb MockServer
 HacTtpouTb mannuHru gns oTBeTOB

* NMoameHNTb CCbINIKy B KOHPUrypawuum cepBuca
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#5 Hy>xHbl Web-TecTbl

MpocTag sarpyska GET-3anpocom cTpaHuL He aKkTUBUPYeET BbirnosiHeHne JS,
ans aToro Hy>xHbl WebDriver’sl (Selenium, Playwright ...)

m * Ecnn Hy)XXHO TecTupoBaTb javaScript-kopn



#5 Hy>xHbl Web-TecTbl

a°

Ecnn Hy)XHO TecTupoBaTb javaScript-kop
MpocTag sarpyska GET-3anpocom cTpaHuL He aKkTUBUPYeET BbirnosiHeHne JS,
Aang atoro Hy>Hbl WebDriver’bl (Selenium, Playwright ...)

BbicTpble TecTbl AN MEeNKnx onepaunn
Bce nokanbHo, noTomy 6bIcTpo. XopoLlo NoaxXoaunT Ajis TECTOB Ha CHATNE
CKPUHLUOTOB, TECTUPOBaHUS IoKann3auuii, pasmeTkn 1 T.n.
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Selenium test

Hnamespace J

p ic
! [Te] {

o] [Test]
(el public async Task MultiAppFactory_RunTwoApplications_Dataloaded()

// arrange

var factory = new MultiAppFactory<FrontProgram, BackProgram>();
var url = $"{factory.FrontendAddress}Home";

// act

WebBrowser = new SeleniumChromeWebBrowser();
WebBrowser.GoToUrl(url);

var page = await WebBrowser.GetPage<IndexPage>();
var todoList = page.TableRecords;

// assert
todoList.Count().Should().Be(5);
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Selenium test
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Selenium test
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p ic
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Selenium test

Hnamespace J

p ic
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// arrange

var factory = new MultiAppFactory<FrontProgram, BackProgram>();
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WebBrowser.GoToUrl(url);
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Selenium test

Hnamespace J

p ic
! [Te] {

o] [Test]
(el public async Task MultiAppFactory_RunTwoApplications_Dataloaded()

// arrange

var factory = new MultiAppFactory<FrontProgram, BackProgram>();
var url = $"{factory.FrontendAddress}Home";

// act

WebBrowser = new SeleniumChromeWebBrowser();
WebBrowser.GoToUrl(url);

var page = await WebBrowser.GetPage<IndexPage>();
var todoList = page.TableRecords;

// assert
todoList.Count().Should().Be(5);
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Selenium test

Hnamespace J

p ic
! [Te] {

o] [Test]
(el public async Task MultiAppFactory_RunTwoApplications_Dataloaded()

// arrange

var factory = new MultiAppFactory<FrontProgram, BackProgram>();
var url = $"{factory.FrontendAddress}Home";

// act

WebBrowser = new SeleniumChromeWebBrowser();
WebBrowser.GoToUrl(url);

var page = await WebBrowser.GetPage<IndexPage>();
var todoList = page.TableRecords;

// assert
todoList.Count().Should().Be(5);
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Playwrlght test

ERm— |

[TestFil

publie
{
[TH {

. [Test]
Pe=il public async Task MultiAppFactory_RunTwoApplications_DatalLoaded()

// arrange

var factory = new MultiAppFactory<FrontProgram, BackProgram>();
var url = $"{factory.FrontendAddress}Home";

// act

WebBrowser = new PlaywrightChromeWebBrowser();
WebBrowser.GoToUrl(url);

var page = await WebBrowser.GetPage<IndexPage>();
var todoList = page.TableRecords;

// assert
todoList.Count().Should().Be(5);
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Playwrlght test

ERm— |

[TestFil

publie
{
[TH {

. [Test]
Pe=il public async Task MultiAppFactory_RunTwoApplications_DatalLoaded()

// arrange

var factory = new MultiAppFactory<FrontProgram, BackProgram>();
var url = $"{factory.FrontendAddress}Home";

// act

WebBrowser = new PlaywrightChromeWebBrowser();
WebBrowser.GoToUrl(url);

var page = await WebBrowser.GetPage<IndexPage>();
var todoList = page.TableRecords;

// assert
todoList.Count().Should().Be(5);
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* #5 Hy>xHbl Web-TecTb!

* Bxniountb poctyn no cetun
« 3anycTuTb UNn 3aMmoKaTb 63aKeHA anu

« 3anyctutb WebDriver
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* [lpowe 3anycTuTb

* He Hy>HO HU4ero gennouThb.

* He Hy>HO HMYero yctaHaBnuBaTb IOKanbHO — Bce 3anyckaeTtcs npsimo uns IDE.
* HeT BHewWwHUX 3aBUCUMOCTEIA.
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*  Mo>Ho 3anyckaTb KO NPUNoXeHuii B pexxume gebara.

* He Hy>Ho nogroTaBnMBaTb pecypchbl Ha pa3BepHyToli cpeae.
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*  Mo>Ho 3anyckaTb KO NPUNoXeHuii B pexxume gebara.
* He Hy>xHo noaroTaeBnmnBaThb pecypchbl Ha pa3BepHYTOW cpefe.
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e [MoHaTHee BCcem

* ABTOTECTbl NepecTanu 6biTb KOTAENBHOW CUCTEMONY.

* PaspaboTuuky MoryT oTna)kuBaTb CBOI KOA TakKuMU TECTaM.

o TeCTVIpOBLU,I/IKVI MOI’YT paHbLI.Ie I'IpI/ICTYI'IaTb K HAanmcaHm TeCTOB.



L1-TecTnbl MNniochbi

Mpowe 3anycTutb

He Hy>HO HUYero pennonTsb.

He Hy>HO HUYero yctaHaBnuBaTb NOKanbHO — Bce 3anyckaeTtcs npsimo uns IDE.
HeT BHelWwHMX 3aBNUCUMOCTEN.

O6paTHas cBs3b cTana bbicTpee
Mo>kHo 3anyckaTb KoA NpPUNoXeHNA B pexxume gebara.
He Hy>xHO nogroTaBnmeaTbh pecypchbl Ha pasBepHyTOW cpeae.

MoHsaTHee Bcem

ABTOTecTbl NepecTanu 6biTb «OTAENbHON CUCTEMOIY.
Pa3paboTumku MmoryT oTnaxkmBaTb CBO KOA, TaKUMKN TECTaMM.
TeCTVIpOBLU,I/IKVI MOI’YT paHbLI.Ie I'IpI/ICTYI'IaTb K HAanmcaHm TeCTOB.

Bbonbwie TecToOB
MO)KHO 3aMeHWNTb UTO YFO.D,HO Ha MOKWN.
MO)KHO peanmaoBaTb m060e nopegeHme.
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« CTano cnoxxHee
* HanucaHue Takux TecToB TpebyeT oT TeCTUPOBLUNKa 60/bLLE HaBbIKOB.
* BepogaTHo, Ang HanMcaHMsa MOK-CepPBNCOB NOHaZ06MTCS NOMOLLbL pa3paboTUNKOB.
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L1-Ttectbl. HepgocTaTKm

CTtano cno)xHee
HanucaHue Taknx TecToB TpebyeT OoT TeCTUPOBLUMKA 6onbLue HaBbIKOB.
BeposiTHO, AN HanncaHNs MOK-CcepBUCOB MOHaAo0buUTcs NomoLLb pa3paboTUMKOB.

Mbl cTann posepumBee, TeCTUPYEM He BCe.

3ameHunu BHeWwHne 6MGIMOTEKM Ha MOKN — NepecTann X TeCTUpoBaTb.

HeT uHTerpaunin — He npoBepsieM BHELLHNE KOHTPaKTbI.

HeT pennos — He NnpoBepsieM ocob6eHHOCTEel KOHKPETHOI cpeabl pa3BepTbiBaHMUS.

Bcerpa ¢ uncroro nucra
TecTbl Bcerpa ctapTyloT Ha UBMEHEeHHoI cncteme. HeT cTapbix faHHbIX, KOTOPble BEPOSATHO
ocTanucb B peanbHol cucteme. Hy>kHo He 3abbiBaTb U IBHO AyMaTb O TaKUX TecT-Kelcax.

Hy>xHo nucaTb B gBa pa3a 6onblue TecToB

CHauana mokaem cepBUC «c/ieBa», NTOTOM MOKaeM CEBPUC «crpaBa» - paHblLUue 3TO 6b1 oavH
MHTeraLLMOHHbIVI TecCT.

HY)KHO nucaTtb TeCTbl Ha CTapble AaHHble — paHbLUe OHU MNPOCTO obInun.
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e [MoameHsIATe TONbKO BHELWLHUE bubnmnortekn
ECJ1I/I noamMmeHAaTb CBOU 6I/I6J'II/IOTeKI/I, TO YaCTb KOQ4a OoCTaHeTCd Heﬂp0TeCTMpOBaHHOﬁ.



L1-TecTbl. PekomeHpgaunun

S

MoameHsIiTEe TONBKO BHELWHNE Bnbnnorekun
ECHI/I noamMmeHAaTb CBOU 6I/I6J'II/IOTeKI/I, TO YaCTb KOQ4a OoCTaHeTCd HeﬂpOTeCTMpOBaHHOﬁ.

L1-TecTbl He OTMEHSIOT 60/1ee BbICOKOYPOBHEBbIX TECTOB

Ho, yuem 6onblue y Bac 6yaeT L1-TecToB, TEM MeHbLUE NX OCTAHETCS HA UHTErPaLUMIOHHOM YPOBHE.
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L1-TecTbl. PekomeHpauum

e [MoameHsIATe TONbKO BHELWLHUE bubnmnortekn
o ECJ1I/I NnoAMEeHSATb CBOU 6I/I6J'II/IOTeKI/I, TO YaCTb KOQ4a OoCTaHeTCd HeﬂpOTeCTMpOBaHHOﬁ.

* L1-TecTbl He OTMeHSIIOT 60Nee BbICOKOYPOBHEBbIX TECTOB
* Ho,uyem 6onblue y Bac 6yaeT L1-TecToB, TEM MeHbLLUE NX OCTAHETCS HA UHTErPaLMIOHHOM YpPOBHE.

° Pa3pa601’qvu<v| CMOryT 6bICTp0 HanTn cepBUCbI KOTOPbIe MOXXHO NOAMEHUTDb.
° TeCTlllpOBLI.I,I/IKI/I CMOryT 3Ha4YnTEesIbHO NOBbICUTb YATAeMOCTb 1 MOHATHOCTb TECTOB.

ﬁ\l * [MvwwnTe BCceih kKomaHa oM
o)



L1-TecTbl. PekomeHpgaunun

Qe

MoameHsIiTEe TONBKO BHELWHNE Bnbnnorekun
ECJ1I/I NnoAMEeHSATb CBOU 6I/I6J'II/IOTeKI/I, TO YaCTb KOQ4a OoCTaHeTCd HeﬂpOTeCTMpOBaHHOﬁ.

L1-TecTbl He OTMEHSIIOT 60nee BbICOKOYPOBHEBbIX TECTOB
Ho, yuem 6onblue y Bac 6yaeT L1-TecToB, TEM MeHbLUE NX OCTAHETCS HA UHTErPaLUMIOHHOM YPOBHE.

MuwunTe BCce komaHgon
Pa3pa60Tqvu<v| CMOFYT 6bICTp0 Hal7|TVI CepBI/ICbI KOTOpre MO>XHO NOAMEHWUTDb.
TeCTlllpOBLIJ,I/IKI/I CMOI'YT 3HaAYNTEJIbHO NMOBbICUTb YNTAeMOCTb 1 MOHATHOCTb TECTOB.

Monpo6yiite BHeapuTb TDD (TestDrivenDevelopment)

L1-TecTbl no3BonsoT opraHM3oBaTh Npouecc pa3paboTku B popmare:

1 - Hanucanu oguH TecT, kak TpeboBaHne. 2 — pa3paboTunk peanusyeT TO, YTO OXXMAAET TECT. 3 —
TeCTUPOBLUK aonucbiBaeT Bonblue TecTos + ncnpaengeT I/ICXOJJ,HbII7I.
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L1-TecTbl. PekomeHpauum

Qe

MoameHsIiTEe TONBKO BHELWHNE Bnbnnorekun
ECJ1I/I NnoAMEeHSATb CBOU 6I/I6J'II/IOTeKI/I, TO YaCTb KOQ4a OoCTaHeTCd HeﬂpOTeCTMpOBaHHOﬁ.

L1-TecTbl He OTMEHSIIOT 60nee BbICOKOYPOBHEBbIX TECTOB
Ho, yuem 6onblue y Bac 6yaeT L1-TecToB, TEM MeHbLUE NX OCTAHETCS HA UHTErPaLUMIOHHOM YPOBHE.

MuwunTe BCce komaHgon
Pa3pa60Tqvu<v| CMOFYT 6bICTp0 Hal7|TVI CepBI/ICbI KOTOpre MO>XHO NOAMEHWUTDb.
TeCTlllpOBLIJ,I/IKI/I CMOI'YT 3HaAYNTEJIbHO NMOBbICUTb YNTAeMOCTb 1 MOHATHOCTb TECTOB.

Monpo6yiite BHeapuTb TDD (TestDrivenDevelopment)

L1-TecTbl no3BonsoT opraHM3oBaTh Npouecc pa3paboTku B popmare:

1 - Hanucanu oguH TecT, kak TpeboBaHne. 2 — pa3paboTunk peanusyeT TO, YTO OXXMAAET TECT. 3 —
TeCTUPOBLUK aonucbiBaeT Bonblue TecTos + ncnpaengeT I/ICXOJJ,HbII7I.

Mo Bo3amoXxHOCTU Ucnonb3yiiTe 6a3osbiii InNMemory noaxopn
HeCMOTpﬂ Ha TO, UTO L1-TeCTbI AOBOJIbHO 6b|Cprle, nydlwie Bo3aepi>XaTtbCq OT BK/IIOHEHUA Be3e Kestrel n
NCnoJib3oBaHNA peaanof/'l ceTn. TeCTlllpOBaHI/Ie B NMaMaATnN 3HaAYNTEeJIbHO 6bICTpee.



.me@Sugrob57

kaspersky


https://github.com/Sugrob57/TestServer_samples
https://careers.kaspersky.ru/tech/stack/SDET

