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C#/CI/CD

Kak cobupatk npoeKkTbl NPOCTO



[TbaHMKkOB Hukonawu N :GitHUb/NikolayPianikov
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CueHapuun cbopku npoektoB B .NET

B cpene paspaboTku (IDE)
OTnagka, TecTupoBaHue, 3anyck
13 KoMaHgHOW CTPOKHK

ABTOMaTmn3auusa cueHapues, CIl/CD



MSBuild

CsoncTtea
[pynnbl
Llenu

3agaymn

<Project DefaultTargets="Compile">

<!---Set the application name as a property -->
<PropertyGroup>

<appname>HelloWorldCS</appname>
</PropertyGroup>
<I---Specify the inputs by type and file name -->
<ItemGroup>

<CSFile Include="x.cs"/>
</ItemGroup>

<Target Name="Compile">
<!-- Run the C# compilation using input files of type CSFile -->
<CSC Sources="@(CSFile)" OutputAssembly="$(appname).exe">
<l---Set the OutputAssembly attribute of the CSC task
to the name of the executable file that is created -->
<Qutput TaskParameter="0QutputAssembly" ItemName="EXEFile"/>
<fESE>
<!l---Log the file name of the output file -->
<Message Text="The output file is @(EXEFile)"/>
</Target>
</Project>



NHCTPYMEHTbl COOpPKM Ha OCHOBE pa3MeTKU

MSBuild

NANt

Apache Maven
Apache Ant

Apache lvy



[locTonHCcTBA

CUHTaKCUC XOPOLLUO CTPYKTYpUpOBaH
[1lpocTas mogenb

- CBOMCTBa
- QINEMEHTHI
- 3agaum

- uenwu

Bbicoknu ypoBeHb MHTerpaumu ¢ IDE

Xopollo paboTalT B CTaHAAPTHbLIX CLIEHApPUAX



Hepnocrtatku Kopo6bka ecTb KopobKa.

OrpaHuyeHusa Moaenu npoekTa
“Cnabag Bblpa3nTenbHOCTL” SA3bIKOB Pa3MeTKU
[Tpn peanunsayum HeCcTaHOAPTHbIX CLLEHapPUEB

- bonbline Tpynosartparhl
- Jloporasa nogaepxka




Cbopka ¢ ncnonb3oBaHMeEM CKPUNTOB aBTOMaTU3aLuun

@ Bash

Windows command shell
PY PowerShell



Cbopka ¢ ucnonb3oBaHUEM CKPUNTOB aBTOMaTM3aLuu

# build script

# args

# run

# if exitCode I= 0
# tracing

# success

4

------------------------------------ ~ NET CLI
------------------------------------------------------------------- - Docker CLI
------------------------------------ - Terraform CLI
________________________________________________________________ - AWS CLI
------------------------------------ »  OpenStack CLI
-------------------------------------------------------------------- Other CLI
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[locTonHCcTBA

ABTOMAaTMN3aLUA CIOXHbIX U HECTaHOAPTHbIX CLUEHapPUeB




HenocrtaTku Urpa 3akoHYMnachb
e.q no TeXxHn4YeCKum I"IpM‘-IMHaM

HeobxoaumocTb n3yyaTtb A3blK CLEHapPUEB
Cnabag CTpyKTypupoBaHHOCTb Koda
3aBNCUMOCTb OT nnaTgopMbl

CnoXHOCTb OTnagku

“Mpumntneuein® APl ana ssanmopgenctens ¢ CLI

-  AprymeHTbl KOMaHOHOW CTPOKMU
- He cTpyKTypumpoBaHHbI BbiBOA HA KOHcOoNb StdOut/StdErr

- Kopa Bbixoaa
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Cbopka ¢ ncnonb3oBaHMEM BbICOKOYPOBHEBbLIX S13bIKOB

Cake gnsa .NET Ha C# script n C#

Nuke anga .NET na C#

Gradle Build Tool gna JVM Ha Groovy n Kotlin
Rake (Ruby Make) aonsa Ruby Ha Ruby

Bazel onsa pasHbix nnatdopm Ha Starlark

n apyrue

13



Cake

var target = Argument("target", "Test");
var configuration = Argument("configuration", "Release");
var solution =-"../CI-CD.sln";

Run Task
Task("Build") .Does(() =>

f
DotNetBuild(solution,

new DotNetBuildSettings { Configuration = configuration, NoLogo = true });

1)

Run Task
Task("Test").IsDependentOn("Build") .Does(() =>

{
DotNetTest(solution,

new DotNetTestSettings { Configuration = configuration, NolLogo

B

RunTarget(target);



Cake Frosting

new CakeHost().UseContext<BuildContext>().Run(args);

public class BuildContext(ICakeContext context)
: FrostingContext(context)

public const string Solution = "../CI-CD.sln";
public string BuildConfiguration { get; } = context.Argument("configuration", "Release");

[TaskName ("Build")]
public sealed class BuildTask : FrostingTask<BuildContext>

{
public override void Run(BuildContext context) => context.DotNetBuild(BuildContext.Solution,
new DotNetBuildSettings { Configuration = context.BuildConfiguration, NolLogo = true });

[TaskName("Test"), IsDependentOn(typeof(BuildTask))]
public sealed class TestTask : FrostingTask<BuildContext>

i

public override void Run(BuildContext context) => context.DotNetTest(BuildContext.Solution,

new DotNetTestSettings { Configuration = context.BuildConfiguration, NoLogo = true, NoBuild

true });

15



Nuke

[TypeConverter(typeof(TypeConverter<Configuration>))]
public class Configuration : Enumeration

{

public static Configuration Debug = new() { Value = nameof(Debug) };
public static Configuration Release = new() { Value = nameof(Release) };
public static implicit operator string(Configuration configuration) => configuration.Value;

class BuildSolution : NukeBuild

{

public static int Main () => Execute<BuildSolution>(x => x.Test);

[Parameter("Configuration to build")]
readonly Configuration Configuration = IslLocalBuild ? Configuration.Debug : Configuration.Release;

Target Build => _ => _
.Executes(() => DotNetTasks.DotNetBuild(
new DotNetBuildSettings().SetConfiguration(Configuration).SetNoLogo(true)));

Target Test => _ => _ .DependsOn(Build)

.Executes(() => DotNetTasks.DotNetTest(
new DotNetTestSettings().SetConfiguration(Configuration).SetNoLogo(true).SetNoBuild(true)));

16



[locTonHCTBA

ABTOMAaTM3aLNA HECTAHOAPTHbBIX CLIEHapMeB

3HaKOMbIN A3bIK

B0O3MOXHOCTb OTnagKku
He3aBncMMOCTbL OT NnaTgopMmbl
API aonsa B3anmoaencteunsa ¢ CLI

- Habop komaHg 1 nx aprymeHTbl




HepocTaTku

OrpaHndeHus mogenu (Task, Target, DependsOn ...)
Cnabbin API ona cbopku .NET npoekTtoB —

- He cTpykTypmpoBaHHbIV BbIBOA
- Kopg Bbixoaa




OoeanbHbl MUHCTPYMEHT AN COOpPKU

ABTOMaTM3auma HeCTaHOAPTHbIX CLLlEHapUEB
3HaAKOMbIN A3bIK

He3aBncmMMoCTb OT NNatgopMbl
B0o3MOXHOCTb OTNnagKku

HeT orpaHnyeHnn Ha mogenb cOOpKU
MpuBbIYHLIE OUONIMOTEKN U NMPAKTUKHK

MowHbin APl pna coopkun .NET npoekToB




C# interactive: cuctema aBromatusauum coopkm ans .NET

3¢ GitHub/DevTeam/csharp-interactive

0 /JetBrains/teamcity-csharp-interactive



https://github.com/JetBrains/teamcity-csharp-interactive

Pexumbl paboThl

1. VIHTepaKTUBHbLIN
2. BbinonHeHne C# ckpmnTOB .CSX
3. .NET npoekT cbopku

21



1. WHTepakTmBHbIN - REPL

> dotnet tool install dotnet-csi -g

> dotnet csi

Ctrl-C = Exit the REPL:
#help - Display help on available commands and key bindings.
> using HostApi;
> new DotNetBuild().Build();
From module C:\Program Files\dotnet\dotnet.exe
Determining projects to restore...
Restored D:\Projects\csharp-interactive\Samples\MySamplelLib\MySampleLib\MySampleLib.csproj (in 112 ms).
Restored D:\Projects\csharp-interactive\Samples\MySamplelLib\MySamplelLib.Tests\MySampleLib.Tests.csproj (in 330 ms).

MySampleLib -> D:\Projects\csharp-interactive\Samples\MySampleLib\MySamplelLib\bin\Debug\net7.0\MySampleLib.d1l
MySampleLib -> D:\Projects\csharp-interactive\Samples\MySampleLib\MySamplelLib\bin\Debug\net8.0\MySampleLib.d1l

MySampleLib.Tests -> D:\Projects\csharp-interactive\Samples\MySampleLib\MySampleLib.Tests\bin\Debug\net7.0\MySamplelLib.Tests.d1l
MySampleLib.Tests -> D:\Projects\csharp-interactive\Samples\MySampleLib\MySampleLib.Tests\bin\Debug\net8.0\MySampleLib.Tests.d1ll

d |

22



Run

N O Q X

&l

IHTepaKkTuUBHbIN - UHTerpauusa B IDE

@: C# Interactive

"C:\Program Files\dotnet\dotnet.exe" csi --

C# 12.0 script runner 1.1.0-betall® net8.0

EtrlL=E = Bt -the-REPL.:

#help - Display help on available commands and key bindings.
> WriteLine("Hello!");

Hello!

>

23



2. BeinonHeHne C# ckpuntoB .CSX

hello.csx

WriteLine($"Hello, {Args[@]}!!!"):
7

> dotnet csi hello.csx World

Hello, World!!!

Running succeeded.

24



3. .NET npoekT cbopku

‘B CSharplnteractive.Templates

> dotnet new install CSharpinteractive. Templates

> dotnet new build

25


https://www.nuget.org/packages/CSharpInteractive.Templates

3. .NET npoekT cbopku

[TpoeKkT KoHCcosfbHOro npunoxeHusa .NET
2 TOYKM BXoAa:
- Program.csx
> dotnet csi Program.csx
- Program.cs

> dotnet run

26



3. .NET npoekT cbopku - Program.csx

// To add a reference to the NuGet package:
// #r "nuget: MyPackage, 1.2.3"

// To include code from the file

// in the order in which it should be executed:

// #load "MyClass.cs"

#Lload "Program.cs"

> dotnet csi Program.csx

27



3. .NET npoekT cbopku - Program.cs

using HostApi;

// Build a dotnet solution or project
new DotNetBuild().Build().EnsureSuccess();

28



3. .NET npoekt cbopku - dpann npoekra

<Project Sdk="Microsoft.NET.Sdk">

<PropertyGroup>
<QutputType>Exe</0utputType>
<TargetFramework>net8.0</TargetFramework>
</PropertyGroup>

~ <ItemGroup>

<PackageReference Include="CSharpInteractive" Version="1.1.1" />§

; </ItemGroup>

</Project>

29



API

- BbiBOA, NnormposaHune 1 TpaccupoBka

- AprymeHTbl 1 NnapamMeTpbl

- Paspeuwenune 3aBucmmocten Microsoft DI
- NuGet

- KomaHaHas cTtpoka

- Docker CLI

- .NET CLI

30



BbiBO4, norMpoBaHue U TpaccupoBka

// Output API

WriteLine("Hello");

WriteLine("Hello !!!", Color.Highlighted);
Error("Error details", "ErrorId");
Warning("Warning") ;

Info("Some info");

Trace("Trace message");

31



AprymMeHTbl 1 napameTpbl

Info("First argument: " + (Args.Count > 0 ? Args[0] "empty"));
Info("Version: " + Props.Get("version", "1.0.0"));
Props["version"] = "1.0.1";

var configuration = Props.Get("configuration", "Release");

Info($"Configuration: {configuration}"):

32



Pa3pewieHune 3aBucmumocten Microsoft DI

var myServiceProvider = GetService<IServiceCollection>()
.AddSingleton<MyTarget>()
.BuildServiceProvider();

var myTarget = myServiceProvider.GetRequiredService<MyTarget>();
myTarget.DoSomething();

class MyTarget(INuGet nuGet, IBuildRunner buildRunner)

|
public void DoSomething() =>

buildRunner.Build(new DotNetBuild()).EnsureSuccess();



NuGet

var settings = new NuGetRestoreSettings("MySamplelLib")
.WithVersionRange(VersionRange.Parse("[1.0.14, 1.1)"))
WithTargetFrameworkMoniker("net6.0")
.WithNoCache(true)
.WithPackageType(NuGetPackageType.Package)
.WithPackagesPath(".packages");

var packages = GetService<INuGet>().Restore(settings);
foreach (var package in packages)

{
Info($"{package.Path}: {package.Sha512}, {package.Files.Count}");
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KomaHaHasa cTpoka

var cmd = new CommandLine("whoami")
WithArgs("/all");

var result = cmd.Run().EnsureSuccess()
Info(result.State.ToString());

// Asynchronous way
await cmd.RunAsync().EnsureSuccess();

35



KomaHaHaa cTpoKka: cepBuc

public interface ICommandLineRunner
{
ICommandLineResult Run(
ICommandLine commandLine,
Action<Qutput>? handler = default,
TimeSpan timeout = default);

Task<ICommandLineResult> RunAsync(
ICommandLine commandLine,
Action<Output>? handler = default,
CancellationToken cancellationToken = default);



KomaHaHasa cTtpoka: cobbiTue

public record Output(
IStartInfo StartInfo,
bool IsError,
string Line,
int ProcessId);
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KomaHgHas cTpoka: pesynbsraT

public interface ICommandLineResult

{
IStartInfo StartInfo { get; }
ProcessState State { get; }
long ElapsedMilliseconds { get; }
int? ExitCode { get; }
Exception? Error { get; }
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Docker CLI

var cmd = new CommandLine("whoami");

await new DockerRun("ubuntu")
WithCommandLine(cmd)
WithAutoRemove(true)
.RunAsync ()
.EnsureSuccess();
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APl ana .NET CLI

new DotNetBuild()
.Build() .EnsureSuccess();

// Asynchronous way

await new DotNetTest()
.WithNoBuild(true)
.BuildAsync() .EnsureSuccess();
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NET CLI

. public partial record DotNetTest(
- [)()thEBtEBLj”(j IEnumerable<(string name, string value)> Props, IEnumerable<string> Args,
- [)()tPJEBt()lEBEirI IEnumerable<(string name, string value)> Vars,
- DOtNetPaCk IEnumerable<(string name, string value)> RunSettings,
- [)()thEatFQLJr] IEnumerable<string> Loggers,

string ExecutablePath, string WorkingDirectory,

B DO‘tNe-t-I-eSt string Project, string Settings, bool? ListTests, string Filter,
- MSBUIId string TestAdapterPath, string Configuration,
- VSTeSt string Framework, string Runtime, string Output, string Diag,
- o bool? NoBuild, string ResultsDirectory, string Collect, bool? Blame,
- DotNetCustom bool? BlameCrash, string BlameCrashDumpType,

bool? BlameCrashCollectAlways, bhool? BlameHang,
string BlameHangDumpType, TimeSpan? BlameHangTimeout,
bool? NolLogo, hool? NoRestore, string Arch, string 0S,

DotNetVerbosity? Verbosity, string ShortName)
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NET CLI: cepBuc

public interface IBuildRunner

{
IBuildResult Build(

ICommandLine commandLine,

Action<BuildMessage>? handler = default,

TimeSpan timeout = default);
Task<IBuildResult> BuildAsync(

ICommandLine commandLine,

Action<BuildMessage>? handler = default,

CancellationToken cancellationToken

default);
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.NET CLI: cobbiTus

public record BuildMessage(
Output Output, BuildMessageState State,
IServiceMessage? ServiceMessage,
string Text, string ErrorDetails,
string Code, string File, string Subcategory,
string ProjectFile, string SenderName,
int? ColumnNumber, int? EndColumnNumber,
int? LineNumber, int? EndLineNumber,
DotNetMessageImportance? Importance,
TestResult? TestResult);
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.NET CLI: cobbiTus

public readonly record struct TestResult(
TestState State, string Name, string FlowId,
string SuiteName, string FullyQualifiedName,
string DisplayName, string ResultDisplayName,
string Message, string Details,
TimeSpan Duration, IReadOnlyList<Output> Output,
string Source, string CodeFilePath, Guid Id,
Uri? ExecutorUri, int? LineNumber);

44



NET CLI: pesynbrar

public interface IBuildResult: ICommandLineResult
{
IReadOnlyList<BuildMessage> Errors { get; }
IReadOnlyList<BuildMessage> Warnings { get; }
IReadOnlyList<TestResult> Tests { get; }
BuildStatistics Summary { get; }
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NHTerpauymsa ¢ MSBuild

() /JetBrains/teamcity-msbuild-logger ~ MoAroToBKA K HOYHOMY
TbIrblAbIKY

B TeamCity.Dotnet.Integration



https://github.com/JetBrains/teamcity-msbuild-logger

NHTerpauns ¢ MSBuild

// Build script

new DotNetBuild().Build();

IBuildRunner API

BuildRunner

47



NHTerpaymsa ¢ MSBuild

// Build script

new DotNetBuild().Build();

IBuildRunner APl | L& 1A .......................................

BuildRunner

stdOut stdErr Exit Code :

MSBuild Events




HTerpaunsa ¢ MSBuild

Worker processes
// Build script :

new DotNetBuild().Build();

MSBuild Events

IBuiIdRunnerAPI ....... ....... ;

BuildRunner " I MSBuild Events
....... Eth TeamC":y Logaer #N
T ———— T apioce . - Logger 99




HTerpaunsa ¢ MSBuild

// Build script

new DotNetBuild().Build();

IBuildRunner API

BuildRunner

- Worker processes

MSBuild Events

MSBuild Events

TeamCity




NHTerpauusa ¢ Visual Studio Test Platform (VSTest)

Q /JetBrains/TeamCity.VSTest. TestAdapter

‘B TeamCity.VSTest. TestAdapter

51


https://github.com/JetBrains/TeamCity.VSTest.TestAdapter

UHTerpauusa c VSTest

// Test script

new DotNetTest().Build();

IBuildRunner API

BuildRunner

Exit Code

Test Adapter

TeamCity

VSTestTask
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NHTerpauusa c VSTest

// Test script

Test Adapter

new DotNetTest().Build();

IBUIIdRunnerAPI .................................................................. . .....

BuildRunner Service Messages

Exit Code

VSTestTask
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[Mpumepsl S’ GitHub/DevTeam/ci-cd

o
[=]

[=]




[Mpumep cOopKu

var configuration = Props.Get("configuration", "Release");

new DotNetBuild()
.WithConfiguration(configuration) .WithNoLogo(true)
.Build() .EnsureSuccess();

new DotNetTest()
WithConfiguration(configuration) .WithNoLogo(true).WithNoBuild(true)
.Build() .EnsureSuccess();
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cnonb3oBaHue pe3ynsTatoB COOpKM

var buildResult = new DotNetBuild().WithConfiguration(configuration).WithNoLogo(true)
.Build() .EnsureSuccess();

var warnings = buildResult.Warnings
.Where(warn => Path.GetFileName(warn.File) == "Calculator.cs")
.Select(warn => $"{warn.Code}({warn.LineNumber}:{warn.ColumnNumber})")
.Distinct();

foreach (var warning in warnings)
await new HttpClient().GetAsync(
"https://api.telegram.org/bot7102686717:AAEHW7HZinme_SKFfIRV7TwXK4XqL9WPPpM3/"
+ "sendMessage?chat_id=878745093&text="
+ HttpUtility.UrlEncode(warning));
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Acnonb3oBaHmne cobbiTUN COOPKU

var cts = new CancellationTokenSource();

await new DotNetTest()
WithConfiguration(configuration)
.WithNoLogo(true).WithNoBuild(true)

.BuildAsync(CancellationOnFirstFailedTest, cts.Token)
.EnsureSuccess();

void CancellationOnFirstFailedTest(BuildMessage message)

by
if (message.TestResult is { State: TestState.Failed }) cts.Cancel();
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Ob6o0LeHHasa ctatucTuka coopku

33608 "dotnet build" finished (in 2871 ms) with exit code 0O.

33716 "dotnet test" (in 7095 ms).

Failed MySamplelLib.Tests: MySamplelib.Tests.CalculatorTests.ShouldSub(opl: 3, op2: -2, expected: 5)
Assert.Equal() Failure: Values differ
Expected: S5
Actual: 1}

Failed MySamplelLib.Tests: MySamplelib.Tests.CalculatorTests.ShouldSub(opl: 3, op2: 2, expected: 1)
Assert.Equal() Failure: Values differ
Expected: 1
Actual: S

"dotnet test" canceled with 3 errors and 7 finished tests: 2 failed, 5 passed.
1 Error(s)

Time Elapsed 0:00:10,5703148
Running FAILED.
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Cbopka

var results = await Task.WhenAl1l(
RunTestsAsync("7.0", "bookworm-slim", "alpine"),
RunTestsAsync("8.0", "bookworm-slim", "alpine", "noble"));
results.SelectMany(i => 1i).EnsureSuccess();

var publish = new DotNetPublish().WithWorkingDirectory("MySampleLib.Tests")
.WithFramework($"net{framework}") .WithConfiguration(configuration).WithNoBuild(true);
await publish.BuildAsync(cancellationToken: cts.Token).EnsureSuccess();
var publishPath = Path.Combine(publish.WorkingDirectory, "bin", configuration, $"net{framework}", "publish");

var test = new VSTest().WithTestFileNames("*.Tests.dll");
var testInDocker = new DockerRun().WithCommandLine(test).WithAutoRemove(true).WithQuiet(true)
.WithVolumes((Path.GetFullPath(publishPath), "/app")).WithContainerWorkingDirectory("/app");
var tasks = from platform in platforms
let image = $"mcr.microsoft.com/dotnet/sdk:{framework}-{platform}"
select testInDocker.WithImage(image).BuildAsync(CancellationOnFirstFailedTest, cts.Token);
return await Task.WhenAll(tasks);
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Cbopka

var publish = new DotNetPublish()
WithWorkingDirectory("MySamplelLib.Tests")

.WithFramework($"net{framework}") .WithConfiguration(configuration)
WithNoBuild(true);

await publish.BuildAsync(cancellationToken: cts.Token).EnsureSuccess();

var publishPath = Path.Combine(
publish.WorkingDirectory,
*Bare®.,
configuration,
$"net{framework}",
"publish");
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Cbopka

var test = new VSTest().WithTestFileNames("*.Tests.dll");

var testInDocker = new DockerRun()
WithCommandLine(test).WithAutoRemove(true).WithQuiet(true)
.WithVolumes((Path.GetFullPath(publishPath), "/app"))
.WithContainerWorkingDirectory("/app");

var tasks =
from platform in platforms
let image = $"mcr.microsoft.com/dotnet/sdk:{framework}-{platform}"
select testInDocker
WithImage(image)
.BuildAsync(CancellationOnFirstFailedTest, cts.Token);

return await Task.WhenAll(tasks);

61



Cbopka

var results = await Task.WhenAl1l(
RunTestsAsync("7.0", "bookworm-slim", "alpine"),
RunTestsAsync("8.0", "bookworm-slim", "alpine", "noble"));

results.SelectMany(i => i).EnsureSuccess();




ObobuieHHas ctaTtucTuka cbopku

26216 "dotnet
06088 "dotnet
03004 "dotnet
14008 "dotnet
20396 "dotnet
21868 "dotnet
26412 "dotnet
18572 "dotnet

Failed MySamplelLib.Tests:

5 times

Assert.Equal() Failure:

Expected: 5
Actual:

Failed MySamplelLib.Tests:

S times

Assert.Equal() Failure:

Expected: 1
Actual: 5

"dotnet
"dotnet
"dotnet
"dotnet
"dotnet

vstest
vstest
vstest
vstest
vstest

5 Error(s)

build" finished (in 3883 ms) with exit code 0.
publish" finished (in 4550 ms)
publish" finished (in 5281 ms)

vstest
vstest
vstest
vstest
vstest

the
the
the
the
the

in
in
in
in
in

the
the
the
the
the

docker
docker
docker
docker
docker

Time Elapsed 0:00:19,1881469

Running FAILED.

docker
docker
docker
docker
docker

container
container
container
container
container

Values differ

Values differ

with exit code 0.
with exit code 0.

mcr.
mer.
mcr.
mcr.
mecr.

microsoft.

microsoft

microsoft.

microsoft

microsoft.

com/dotnet/sdk:
.com/dotnet/sdk:
com/dotnet/sdk:
.com/dotnet/sdk:
com/dotnet/sdk:
MySamplelLib.Tests.CalculatorTests.ShouldSub(opl:

MySamplelib.Tests.CalculatorTests.ShouldSub(opl:

N ® 0 N

.0-noble"
.0-bookworm-slim"
.0-alpine"
.0-bookworm-slim"
.0-alpine"
3, op2: -2, expected: 5)

(in 9106 ms).

(in 9849 ms).
(in 9139 ms).

(in 9173 ms).
(in 9809 ms).

3, op2: 2, expected: 1)

container mcr.microsoft.com/dotnet/sdk:7.0-bookworm-slim" canceled with 3 errors and 7 finished tests: 2 failed, 5 passed.
container mcr.microsoft.com/dotnet/sdk:7.0-alpine" canceled with 3 errors and 7 finished tests: 2 failed, 5 passed.
container mcr.microsoft.com/dotnet/sdk:8.0-bookworm-slim" canceled with 3 errors and 7 finished tests: 2 failed, 5 passed.
container mcr.microsoft.com/dotnet/sdk:8.0-alpine" canceled with 3 errors and 7 finished tests: 2 failed, 5 passed.
container mcr.microsoft.com/dotnet/sdk:8.0-noble" canceled with 3 errors and 7 finished tests: 2 failed, 5 passed.
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C# interactive

3 COBMECTUMBbIX pexnma paboTbl
- WHTepakTmBHbI REPL
- BbInonHeHne ckpmnToB .CSX
- .NET npoekrt
- 3 NuGet naketa
- WHcTtpymeHT ana REPL n 3anycka ckpuntos dotnet-csi
- LWabnoH npoekta cbopkn CSharplinteractive. Templates
- [aket onsa .NET npoektoB CSharplnteractive
- C# nocnegHen Bepcuu
- Otnapgka B IDE
- Het mogenu (Task, Target, DependsOn ...)
- Het orpaHnyeHnn
- He TpebyeTt nsyyeHus
- MoxHOo ncnonb3oBatb 06bIYHbLIE NPaKTUKN pa3paboTkm B .NET
- “NMpoasunyTtbin” APl cbopku
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https://www.nuget.org/packages/dotnet-csi
https://www.nuget.org/packages/CSharpInteractive.Templates
https://www.nuget.org/packages/CSharpInteractive

C# interactive: cuctema aBromatusauum coopkm ans .NET

3¢ GitHub/DevTeam/csharp-interactive




