Cno)XxHo nu caenaTtb
cBolo IDE?

LllecTakoB Anekcen

BeoyLimm
NHXXEeHeP-MpPorpaMmmMmncT

KoHTyp



UTO Mbl Aenaem

e Mbl genaem IDE ona C# Henaem xopoLwo!



3auem

o 2022

e Rider 6onblue He KYyMAUTb .
The User shall comply ... sanctions

e Jetbrains akTMBHO 6aHUT Mo |IP
M OpyrmMmm cnocobamm

e EAP mcnonb3oBaTb TOXE HeNb34



AKT 1

MoXXeT Mbl He 6yaAeM Hu4yero
nucaTtb?

e [lncaTb KOO, KOHEYHO, HUKTO
He cobupancya

e OpenlDE?
e VSCode??

AlanMac95, DeviantArt 2017



Ha pblHKe B TOT MOMEHT
He 6bl/Z1I0 HU4Yero roToBoro




[Mpo6yeM cobpaTb Ha 6a3e
vscode

N3o06paxeHne : KpuMmnHansHoe 4TnBo, KBEHTUH TapaHTnHO 1994



YTO Mbl XOTUM?

[ TecT-paHHep J

{;* (o)

Nuget i‘ .
aKCnnopep I

[ J [ ConwLweH J
NHTennmnceHc
SKCNJIopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994



YTO Mbl XOTUM?

DotRush

[ TecT-paHHep J

[ Jebarrep J

Nuget
SKCMopep

[ J [ ConwLweH J
NHTennmnceHc
SKCNJIopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994



YTO Mbl XOTUM?

DotRush

[ TecT-paHHep J

[ Hebarrep J

Nuget
aKCnaopep

DotRush [ VIHTennmceHc J [ ContoLleH J
aKCMnopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994



YTO Mbl XOTUM?

DotRush

[ TecT-paHHep J

Nuget
SKCMopep

[ Heb6arrep J DotRush

ConwLweH J

DotRush [ NHTennmceHc J [
aKCnopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994

10



UYTO Mbl XOTUM?

DotRush

[ TecT-paHHep ]

Nuget Gallery

Nuget
SKCMopep

[ Heb6arrep J DotRush

DotRush

NHTennmnceHc

SKCruiope

ContoLweH .
vscode-solution-explorer

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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ZveriDE

::- MNepBaga c6opKa

:ﬂ- Bko4uymMam Bce 4To
pebaTta Npocunnu

12

§ Ask.com Search Engine - Better Web Search - Windows Internet Explorer
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oing § P P o w Q>

Go - siv LS (HRadie (=)TVv (P Games &/ & Google Chrome Wizard101
& Qv o €
searc - B ) - _ﬂ-n-a-¢v[_j-

[+ BN s ~ S0 [EE osc ] Mapes | e | Combate vicus v || Ofertas dodis || @] Tradutor [T Calcudadora Emal Nother

& Search v () W0 MSN 5% News Celebrity () Video Weather Hotmail 4§ Messenger () Games @ Lifestyle [ Facebook Twitter %% Translate

* & ~ B E g 0E RO g O KL 2 emsiratter ~ = n :
[7m] N tor 1 e I 5 > A = - P

3 Facebook ~ 8 Amazon ¥ YouTube 93" Atlanta, GA ~ CNN ~ mbames v D Celebrty D E-maid v B &, Options  ~

Favorites s £ DOWNLOADS Radio Nov... s MEGAUPLOAD - The leadi.. g Suggested Sites v g eBay Dally Deal v £ See What's Hot 8/1/2.. v g HP Games - Top Games » ¢ | Upgrade Your Browser v

) Ask.com Search Engine - Better Web Search

web, images and videos.
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N3obpaxeHune: ABTopbl Zver



Pe3ynbTaThbl
nepBbiX TECTOB

::- Bce TopMo3mno mn 661710 KPUBO

} Bonpoc K 3puUTensMm, noyemy?

~ '-

N3o6paxeHne: NASA 3anyck Saturn 5 n HEM3BECTHbIV KOT

13



DotRush

Ilenaet MHOTo, HO He TaK KaK HYXXHO.

::- [TapcuUT Ppannbl caM, 1 OenaeT 3TO MN10X0o

:ﬂ- [MonHOe oTCcyTCTBME pa3fgeneHmnda
OTBETCTBEHHOCTU B KOOe

NMpumep: KoHTpon ctatyc-6apa
XPaHWUT rMobanbHOE COCTOAHME KaKoM
MPOEeKT cemyac cobmnpaTb

N3o06paxeHune: «Coto3amynetrhunom» «Boska B TpuaesaTtom Lapctee», 1965 roq
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DotRush: npumMep Koaa
[MapcuMm csproj perynapkamm (AETIOBTOPATE)

string content = File.ReadAllText(projectPath);
content = XmlCommentRegex().Replace(content, string.Empty);
/* Find in current project */
var propertyMatch = new Regex($@"<{propertyName}\s?.*>(.*?)<\/{propertyName}>\s*\n").Matches(content);
if (propertyMatch.Count > 0)
return propertyMatch;
var importRegex = XmlImportRegex();
/* Find in imported project */
foreach (Match importMatch in importRegex.Matches(content)) {
var importedProjectPath = ResolveImportPath(projectPath, importMatch.Groups[1l].Value);
if (!File.Exists(importedProjectPath))
return null;



Solution Explorer: MapcuHr sin
danna, yepes startsWith

private parseSolution(): void {
this.parseFileHeader();

let str: string | null,;
let rawProjectConfigurationsEntries: { [id: string]: string } | undefined;

while ((str = this.readLine()) !== null)
{
if (str.startswWith("Project("))
{
this.parseProject(str);
}
else if (str.startswWith("GlobalSection(NestedProjects)"))
{
this.parseNestedProjects();
}

else if (str.startsWith("GlobalSection(SolutionConfigurationPlatforms)"))
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YpPOKMn

::- Opensource He 3HaYUT battle-tested

::- Ha nepBbiM B34 oK, B MacLuTabe
— TOHHa 6aros

Mopwuxan Yacuba, HensBecTHbIn dpotorpad 1 * —



AKT 3

HenaeM IDE KaK HY)XHO



KIDE (Kontur IDE)

== CospfaeM 6peHn
N COOMPAEM KOMbIOHUTU

:ﬂ- VSCodium (BbipybneHa TenemerTpus,
MOYXHO CBOW MapKeT)

:ﬂ- Hawm ¢opKm nnarmHos
::- HacTponkun npodunen

} JToroTmn ¢ KOToM (6e3 Hero HM4yero
He byaeT paboTaThb)

19



YTO Nnony4yunnochb

C XUnitStrategy.cs X  © NUnitStrategy.cs ¥ kide-panel.md C* XUnitDiscoverHostTests.cs

O\ EXPLORER

> KIDE-TEST-EXPLORER
@ “ SOLUTION EXPLORER 7 namespace Kide.Server.Handlers.TestExplorer.Strategies;

{} launch.json C DiscoverHostTests.cs Ts DebugAdapter.test.ts (J)

src > Kide.Server > Handlers > TestExplorer > Strategies > € XUnitStrategy.cs > { } Kide.Server.Handlers.TestExplorer.Strategies > %g XUnitStrategy > (X lsValldArgumentCount(lMemodSymbol int) : b

v B Kide 9  public class XUnitStrategy : ITestFrameworkStrategy
ZP v (5 Kide.Common %4.? private v:ts»a‘vmc b?r:\}uil[sValldAr‘gumentCount(IMethodSymbol method, int argCount)
3 > B2 References 144
S > B BuildHost-net472 145 return true;
4
o > B BuildHost-netcore 146 }
> B) Extensi L
EF) ahabi ol 148 private static string FormatValue(TypedConstant constant)
1 > B9 Interop 149 {
> B3 Logging 150 if (constant.IsNull)
A > B3 MSBuild 151 return "null";
> B TestHost 152
¢ JsonSerializerConfig.cs 153 if (constant.Kind == TypedConstantKind.Enum)
154 {
C* Runtimelnfo.cs ) ? -
= 155 var csString = constant.ToCSharpString();
> lew Kide.Debugging.Host 156 var dotIdx = csString.LastIndex0f('.');
v {3 Kide.Server 157 if (dotIdx != -1)
PE
> &7 References PROBLEMS OUTPUT  DEBUG CONSOLE TERMINAL  TESTRESULTS PORTS  KIDE NUGET 3 e
> B Dispatchers
> B Extensions Q Search NuGet packages %5 Current Solution v  Alsources v [/ prerelease G [§7) EmmyLua.LanguageServer.Framework v
> Handlers i
& o INSTALLED DISCOVER Version 0.9.2 W @
> B3 Models —
> P MSBuild 7 EmmyLua.LanguageServer.Framework 0.9.2 v INFO
> B Services . . o DESCRIPTION
C+ DisplayFormat.cs sHEHERL Tastiogger 6.1.0 800 ® A modern, high-performance .NET framework for building Language
; - Server Protocol (LSP) servers with full LSP 3.18 specification
C Notifications.cs & LibGit2Sharp.NativeBinaries 2.0.323 20324 ® support. Features zero dependencies, AOT compilation support, and
C* Program.cs built-in performance metrics.
C Resources.cs MT Microsoft.Build 18.4.0 8101 ® AUTHOR(S)
v (& Kide.S Test . CppCXY
[: SoslVIests & Microsoft.Build.Locator 17.8 1m2 ®
> B2 References LICENSE
https://licenses.nuget.o
> B Extensions N Microsoft.CodeAnalysis.CSharp.Features 5.3.0 590 ® Ihe ’ L
> B3I NuGetTestSupport P?O\.‘EFT t_mL S e
> OUTLINE Nt Microsoft.CodeAnalysis.Workspaces.MSBuild 5.3.0 59.0 ® https://github.com/CppCXY/LanguageServer.Framework
283 TAGS
) TIMELINE MY Aicracoft MIET Tact Cdle 10 £ 0 1( () len lanauana-carvar-nrotocnl ant datnat ccharn lanauana-carvar

¥ §gconts* & (TKideServer £3) Release (@ Default [>Run 5> Debug ® 00 =} Illeérax&a

Anekcei MeTpoeuy (3 months ago)  Ln 145, Col21 Spaces:4 UTF-8 LF {}c#
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AKT 4

TexHUn4YecKoe yCTpOUCTBO

21



NMpo6yeM cHoBa

TecT-paHHep

Nuget
9 Hebarrep
SKCnopep
N ‘\\
) | I
ContouwleH
NHTennmceHc SKCMIOPEP

GTA San Andreas Rockstar Games 2004

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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TexHUn4YecKoe yCTpOUCTBO

BTopaga nonbiTKa:

:ﬂ- Ob6o3peBaTe/lb TECTOB
:ﬂ- Ob6o3peBaTesb peLleHn

:ﬂ- O6o3peBaTenb Nuget

:ﬂ- [debarrep

BepeM uns DotRush, Ho nepenucbiBaemM 90%

[ TecT-paHHep ]

[

| NetCoreDbg
Nuget 3&)’
E Hebarrep
aKCcnnopep
ContwoweH
[MHT@HJ‘IMCGHC] [ IKCnopep ]

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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TexHUn4YecKoe yCTpOUCTBO

BepeM uns DotRush, Ho nepenucbiBaemM 90%

BTOpaSII MOTblTKaA:
TecT-paHHep
:ﬂ- 0603peBaTeﬂb TECTOB NMuwemM camu : NetCoreDbg
:ﬂ- O6o3peBaTeNb peLleHu Nuget MQU [e6arre
P P SKCnopep 7 P
:ﬂ- O6o3peBaTenb Nuget _.E!
-

:ﬂ' Oeb6arrep

NUcnonbsyem el

OTKpbITYIO NHTennmceHc
YyacTb oT MS SKCnaopep

MuwemM camu



MHTennImceHc

[ TecT-paHHep J

Nuget
SKCMopep

[ Jebarrep J

ConwLweH
NHTennmceHc
aKCnnopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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MHTennuceHc 6epemM ot MS

[11arvHbl OT MaMKPOCOPT
nna VSCode ona C#

‘CH" — NHTennuceHc, pedaktopumHrmn (MIT)

“C# DevKit" — TecT Okcnnopep n ContoLleH
okcnnopep (EULA)

B nTore Halle pelleHmne CoOCTOUT OBYX
NarMHoB, oOMH GOPK OT MS BTOPOM HalLl
naaruvH.

e

C# Dev Kit Extension

+ Solution Explorer

+ Native Test Explorer

+ Optional IntelliCode extension
» Licensed under Visual Studio

subscription

-+

s

{,

C# Extension

« Fully Open-Source

(excluding debugger)

« Evolution from OmniSharp

+ Rich C# editing experience

+ No change to licensing:

MIT Licensing

26



MHTennImceHc

} Dopk nnarvHa C# ot MS

::- LSP (Language Server Protocol)
[MpoTOKON, Kak AenaTtb Noaae P»xXKyY
A3blKa 6€3 MPUBA3KM K
KOHKPEeTHOMY pefakTopy

== JSON-RPC

:ﬂ- 3anyckaeTca ctt cepBep, KOTOPbIN
OoTBeYaeT Ha KOMaHgbl

)

KIDE C#

Roslyn LS

|
=

[ Roslyn

]

~
(oo |

27



MHTennmceHc

::- Roslyn LSP: YacTb kogoBow 6a3bl Roslyn-a
:ﬂ- Koo mncnonb3yetca 1 B 6onblioM Visual Studio

::- Mbl MOKa 3aHOCUM issue, GopKaTb PEMO3UTOPUM
C KOMMUAATOPOM CcH — nnoxaa naes)

} HO, Hac UrHOPAT MO 3TOMY ByaeT HakNaablBaTb
naTym

28



KaK Mbl 3anycKaeM TecCTbl

[ Jebarrep ]

[ ] [ ConwLweH ]
NuTennmceHc
aKCnnopep

Nuget
SKCMopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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KaK Mbl 3anycKaeM TecCTbl

Q TESTING C Gy £v

S7

U

G @ 13/13 >

v O Kide.Server.Tests net10.0
g‘i v o NUnitRuntimelntegrationTests

o ParameterizedFixture_RunTwoOutOfThreeTests

{I’P O DiscoveredTestsMatchRuntime
o TestCaseSource_RunsAllCasesAsWholeScope

EB o TestCaseSource_FilterByMethodFgn_RunsAllCasesWithinMe...
O MultipleFilteredParameterizedTests_RunsAllViaOrOperator

‘ g o CrossFixtureFilterWithLongMethodNames_TestsFromBothins...

O TestCaseSourcelnParameterizedFixture_FilterByMethodFqn_...

%; o TestCaseSourcelnParameterizedFixture_FilterByOneCaseNa...
o

TestCaseWithCustomTestName_RunsEachindividually

C# NUnitRuntimelntegrationTests.cs X = KIDE.log je-test-expl y { ¥ testExplorerTodo.md

src > Kide.Server.Tests > TestExplorer > NUnit > €¢ NUnitRuntimelntegrationTests.cs > { } Kide.Server.Tests > %4g NUnitRuntim

7

9
364
389
390
391
392
393
394
395
396
397
398
399
400

o TestCaseWithCustomTestName_RunsEachIndividually(methE & 401

o TestCaseWithCustomTestName_RunsEachindividually(meth...
O TestCaseWithCustomTestName_RunsAllByBaseName
> o TestCaseWithNameofAndMixedTypes_RunsEachindividually
> © TestCaseWithNameofExpression_RunsEachindividually
v O MixedNullableTypes
o MixedNullableTypes(methodFgn: "NUnitTestProject.MyFixt...
o MixedNullableTypes(methodFgn: "NUnitTestProject.MyFixt...
o MixedNullableTypes(methodFgn: "NUnitTestProject.MyFixt...
o SpecialChairs
O TestCaseWithNullableDecimal_RunsEachindividually
o TestCaseWithOptionalParameter_RunsEachindividually
O TestCaseWithParamsArray_RunsEachindividually

N N INE SV NG

o TestCaseWithLargeParamsArray_RunsEachindividually

402
403
404
405
406
407
408
409
410
411
412
413
414
415

namespace Kide.Server.Tests;
public class NUnitRuntimeIntegrationTests : SandboxedTestBase
public async Task TestCaseSourceInParameterizedFixture_FilterByOneCaseName()

¥
L)
var testD1l = await RpcTestHostHelper.BuildProject(sandbox, TestContext.Curren
var result = await RpcTestHostHelper.RunHostWithFilter(testD11,
[new TestRunInfo("NUnitTestProject.MyFixture(Https).TestWithSource(2,2)")]
TestContext.Current.CancellationToken);
Assert.True(result.Total > 0, $"Expected at least 1 test. Total={result.Total}
s
[Theory]
[InlineData("NUnitTestProject.MyFixture.Divide ten by two", "Divide ten by two", ni
[InlineData("NUnitTestProject.MyFixture.Divide ten by one", "Divide ten by one", m

public async Task TestCaseWithCustomTestName_RunsEachIndividually(
string methodFgn, string displayName, string? parameters)
{

var sandbox = await CreateSandbox(nameof(TestCaseWithCustomTestName_RunsEachIni

AddTest(sandbox, @"
public class MyFixture
{
[TestCase(10, 2, TestName = ""Divide ten by two"")]
[TestCase(10, 1, TestName = ""Divide ten by one"")]
public void DivisionTest(int a, int b) {}

30



KaK UCKaTb TeCThbl

KaK MCKaTb TeCThl

CTaTtmnydeckmm
aHanus

]

JMnHaMmyeckmnm
aHanm3

]

31
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MpocTou TecT

using NUnit.Framework;
ATPMNOYT Klacca (ecTb) :

namespace Calculator.Tests;

ATpMOYT MeToa (ecTb) [TestFixture]
public class CalculatorTests
{
,D,J'ISZI 3allyCKa TeCTa HaM HY>XXHO [Test]
public void Add_TwoNumbers_ReturnsSum()
3HATb Ha3BaHWe TeCT MeToda + {
TecT-Kfacca var calculator = new Calculator();

1t = calculator.Add(2, 3);

var resu

Assert.That(result, Is.EqualTo(5));
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CnoxHoctb - HacnenoBaHue

B 6a30BOM KJlacce
MOYET ObITb TECT, HO
aTpmbyTa eLle HeT

public abstract class CalculatorTestBase

1
[Test]
public void Add_TwoNumbers_ReturnsSum()
1
Assert.That(l + 2, Is.EqualTo(3));
}
}
[TestFixture]
public class CalculatorTests : CalculatorTestBase
1
[Test]
public void Subtract_TwoNumbers_ReturnsDifference()
1
Assert.That(5 - 3, Is.EqualTo(2));
}



CnoxHoctb - HacnenoBaHue

ATp[/|6yT TECTA MOXKET public abstract class SerializationTestsBase
{
OblTb Ha 6a30BOM [Test]
public abstract void RoundTrips_Data();
MeToge y
[TestFixture]
public class JsonSerializationTests : SerializationTestsBase
{

public override void RoundTrips_Data() { /* ... %/ }

34



CnoxxHocTtb - NapaMeTpusauums

[TestFixture(1)]
g [TestFixture(2)]
Ba3OBb|[/] KJ1QCC MOXXeT public abstract class ParametrizedBase
{
E&WﬁaﬂapaMeTpM3OBaH private readonly int _value;
protected ParametrizedBase(int value) => _value = value;
[Test]
Tenepb OTO OABa TeCTa XOTH public void Value_IsAsExpected()
{
y HaC anM6yT T@St d He Assert.That(_value, Is.InRange(1, 2));
TestCase , ;
[TestFixture]
public class DerivedParametrizedTests : ParametrizedBase
{

public DerivedParametrizedTests(int value) : base(value) { }

3



Cno)HocTb — partial

public partial class CalculatorTests
{
[Test]

public void Add_TwoNumbers_ReturnsSum()

{
Assert.That(new Calculator().Add(2, 3), Is.EqualTo(5));

He 3abbiBaeM npo partial -

Pann 2: CalculatorTests.Strings.cs

n SourceGenerators

using NUnit.Framework;

public partial class CalculatorTests
{
[Test]
public void Multiply_TwoNumbers_ReturnsProduct()
{
Assert.That(new Calculator().Multiply(2, 3), Is.EqualTo(é));
}

36



KaK Mbl ULLEeM TecCTbl
B koae (Roslyn)

B pamMkax ogHoro ¢amnna
Mbl HE MOYXEM HAOEMXHO
CKa3aTb eCTb /1IN TECT

Mbl ncrnonb3yeM Roslyn
0719 CTaTUYECKOTIO
aHanm3a

Design-Time-Build

TestClass.cs  |=—> AST — Semantic
Model

J

—

37



Haxoamm aTpubyTbl

T(

yrivate static async Task<List<INamedTypeSymbol>> GetClassSymbolsWithAttributes(SemanticModel model,

FrozenSet<string> attributes,
CancellationToken ct)

var root = awalt model.SyntaxTree.GetRootAsync(ct);
var result = new List<INamedTypeSymbol>();
foreach (var node in root.DescendantNodes())

if (node is not ClassDeclarationSyntax classDecl)

continue;

var symbol = model.GetDeclaredSymbol(classDecl);
if (symbol is not INamedTypeSymbol namedType)

continue;
if (namedType.IsAbstract || namedType.IsStatic)
continue;
if (!SymbolHasAttributeWithInheritance(namedType, attributes))
continue;

result.Add(namedType) ;

return result;

[MpuMep Nomcka aTpunbyToB B KOHKPETHOM danne

38



HaxoamMm aTpubyTbl TECT KENCOB

private TestMethodCase? ToTestMethodCase(string testClassName,
IMethodSymbol method,
AttributeData attribute,
int? lineNumber)

var methodFgn = $"{testClassName}.{method.GetFullName()}";

var attributeClassName = attribute.AttributeClass?.ToString();
if (attributeClassName == null)

return null;

ITestFrameworkStrategy? strategy = null;
foreach (var s in strategies)

if (s.TestCaseAttributes.Contains(attributeClassName))

{
strategy = s;
break:

I

return strategy?.CreateTestCase(method, attribute, testClassName, methodFqn, lineNumber);

Y xUnit HECKOMTbKO BapuaLumm aTpmbyToB



Ha3BaHue
TecTa

TectoBOMY DPENMBOPKY
TpebyeTca Ha3BaHMe TecTa:

ECTb HECKOJTbKO

npencTaBIeHUNN:

e rpencrtaBneHme B Roslyn

® [pencraB/ieHMe yepes
Pednekcuto

® rpencraB/ieHMe B vstest

private static string ToXUnitAttributeFormat(TypedConstant constant)

{
if

if

if

(constant.IsNull

return "null";

NOMHbLIA TWN

ject.BillingProduct.Unknown -> Unkno

‘constant.Kind == TypedConstantKind.Enum‘

var csString = constant.ToCSharpString();
var dotIdx = csString.LastIndex0f('.');
if (dotIdx != -1)

return csString.Substring(dotIdx + 1);
return csString;

(constant.Kind == TypedConstantKind.Array)

return "[" + string.Join(", ", constant.Values.Select(v => ToXUnitAttributeFormat(v))) + "]";

/ XUnit cepuanuayeT B NONHbIA GOPMaHT

if

Tk 0.7 cTaHoBUTCE 0.6999999909090000004

(constant.Kind == TypedConstantKind.Primitive)

var value = constant.Value;
var type = value!.GetType();
if (type == typeof(double))

{
var result = ((double)value).ToString("F17");
return result;

5

if (type == typeof(bool))

return (bool)value ? "True" : "False";

40

McnblTbiBaeM 60/1b pa3sHbix aTpmbyTtoB NUNIit n XUnit



TecTnpyem

Ky4a
Edge-kencos

Ilna nomcka Mbl
CKaHMpoBanmu
HaLL W
NCXOOHWKU

NMONCK TECTOB

public async Task FindTestCase_InheritedTestMethod()

var sandbox = await CreateSandbox(nameof(FindTestCase_InheritedTestMethod),

TestContext.Current.CancellationToken);
var handler = new TestExplorerHandler(sandbox.Workspace);
AddTest[(sandbox, """
public class BaseFixture
{

[Test]

public void BaseTest() {}

3

[TestFixture]
public class DerivedFixture : BaseFixture
{

[Test]

public void DerivedTest() {}

}

e
!

var result = await handler.FindTestCasel
new FindTestRequest() {
DisplayName = "BaseTest",
Fgn = "NUnitTestProject.DerivedFixture.BaseTest" },
TestContext.Current.CancellationToken);

!

Assert.Single(result);

—
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NAnHaMnyecKmuum aHanams

wublic class CalculatorTests

Ecnun TecT-Keumchobl /

onpeneJidroTCH p
{

KO.D.OM, TO CTAT- yield return new TestCaseData(2, 3, 5);
yield return new TestCaseData(-1, 1, 0);

adHaJ113 6eCCl/IJ'IeH = yield return new TestCaseData(0, 0, 0);

HY>XHO 3amnycKaTb }
F(C)l], [TestCaseSource(naueo{(Addﬁases))]‘

public void Add_ReturnsSum(int a, int b, int expected)

rivate static IEnumerable<TestCaseData> AddCases()

Assert.That(new Calculator().Add(a, b), Is.EqualTo(expected));

! 4
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NAnHaMnyecKmuum aHanams

KaKune TeCTbl eCTb,

HaM OOJ1XXeH CKa3aTb TeCT-
ajanTep

KOHKPEeTHOro
PpenMBOpPKa

[TestHost - npovuecc h

[ vstest H NUnNit3.TestAdapter.dll H TestProject.dll ]

- J

*

[ vstest AP ]

43



HaM Hy)XHbl 06a TUNa aHanumsa

[

IOCTyneH rnoyTtu cpasy
Taykenaa Moaernb
Cnepnyet 3a npaBkaMm Koga
He Bce TecCTbl

(
CTaTmnyeckmnm

aHanums

\_

f

OuHaMmnyeckmnm

aHanms

\_

\_

N

Y

[

[JocTyneH nocne c6opKu
TpebyeTcsa 3anycK Koaa
Bce TecThbl

\_

N

(

\_

[MonHaga KapTUHa

~

J
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YpPOKMn

:ﬂ' Bonb, MHOro 60511 1 edge-case
::- VSTest cTpaHHag LWTYKa

:ﬂ- MTP y Hac ToXe ecTb.

% -j

Mopwuxan Yacuba, HensBecCTHbIN choTorpad 19 —



KakK Mbl oebaxmum

[ TecT-paHHep J

Nuget
SKCMopep

[ NuTennmceHc ]

ConwLweH
SKCMnopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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KakK Mbl oebaxmum

i File Edit Selection View Go Run Terminal Help &

RUN AND DEBUG > Run Extension €3

“ VARIABLES
“ Locals

> this = Kide.Server.Tests.NUnitRuntimeIntegrationTests

sandbox = null
testD1l = null
result = null
“ WATCH
fixtures = error: The name 'fixtures' does not exist ..

B e BY & G O

V CALL STACK
> {¥Kide.Server.Tests
v IKide.Server.Tests 2

RUNNING
PAUSED ON BREAKPOINT

> <No name> PAUSED
> <No name> PAUSED
> <No name> PAUSED
> .NET Timer PAUSED

v .NET TP Worker PAUSED ON BREAKPOINT
Kide.Server.Tests.NUnitRuntimeIntegrationTests.<Test
System.Runtime.CompilerServices.AsyncMethodBuilderCo

Vidn Carunr Tacte

 BREAKPOINTS

MiIni +DuntimnTntanratinnTacte Tactr

[ |user-unhandled

| Jall

build.cake 64
\z FgnPatternTests.cs src/Kide.Server.Tests/TestExplorer 9
|| FanPatternTests.cs  src/Kide.Server.Tests/TestExplorer @72
KideCommands.ts 1236

©

[“/] NUnitFindTestCaseTests.cs src/Kide.Server.Tests/TestE... @21
€€3 V] NUnitRuntimelntegrationTests.cs src/Kide.Server.Tests/T...[80
[7] NUnitRuntimelntegrationTests.cs src/Kide.Server.Tests/... @66

kide-test-explorer

€+ NUnitRuntimelntegrationTests.cs X = KIDE.log

¥ testExplorerTodo.md

I3 B e X

C: NUnitStrategy.cs (Working Tree) &

Kide.Server.Tests 2 v IntegrationTests.cs > { } Kide.Server.Tests > g NUnitRuntimelntegrationTests > (&) TestCaseSourcelnParameti

Passed={result.Passed}, Failec

src > Kide [P i s m o

7 NEspaLe nLuE.OEI'VEI'. IEDLD,

9 ylic class NUnitRuntimeIntegrationTests : SandboxedTestBase
326 public async Task TestCaseSourceInParameterizedFixture_FilterByMethodFgn_RunsAllCases()
351 );
352
353 var testDll = await RpcTestHostHelper.BuildProject(sandbox, TestContext.Current.CancellationToken);
354
355 var result = await RpcTestHostHelper.RunHostWithFilter(testD11,
356 [new TestRunInfo("NUnitTestProject.MyFixture(Http).TestWithSource")],
357 TestContext.Current.CancellationToken);
358
359 Assert.True(result.Total >= 2,
360 $"Expected at least 2 TestCaseSource cases, got Total={result.Total},
361 ¥
362

2 363 [Fact]
364 public async Task TestCaseSourceInParameterizedFixture_FilterByOneCaseName()
365 {
D366 |

367
368 AddTest(sandbox, @"
369 Jlic enum Protocol { Http, Https }
370
371  2stFixture(Protocol.Http)]
372  2stFixture(Protocol.Https)]
373  Jlic class MyFixture
374
375 private readonly Protocol _protocol;
376 public MyFixture(Protocol protocol) => _protocol = protocol;
377

PROBLEMS . OUTPUT DEBUG CONSOLE TERMINAL TEST RESULTS BETTER NAVIGATION PORTS NUGET

KIDE.Debugging.Host log: file:///home/shestakovap/.vscode-oss/extensions/kide.kide-
test-explorer-26.8.225-1inux-x64/extension/bin/Kide.Debugging.Host/1logs/KIDE.log
[xUnit.net 00:00:00.00] xUnit.net VSTest Adapter v3.1.5+1b188a7b0a (64-bit .NET 10.
0.11)

[xUnit.net 00:00:00.00] * Note: Long running test detection and test timeouts are d
isabled due to an attached debugger *

[xUnit.net 00:00:02.31] Starting: Kide.Server.Tests

X
IIii

=
=

X

(" KIDE Test Explorer & Debug
TestCaseSourcelnParameterizedFixture_FilterBy...
> 2 older results



Kak Mbl pe6axuMm — NetCoreDbg

::- OneHcopc gebarep oT Samsung

::- DAP - debug adapter protoco| OCIDMLI,Vlaﬂbell;l ,El,e6arep MS naeT oe3
A3blKOHEe3aBNCUMbIU MNPOTOKO/ NMCXOOHWMKOB N JIMUEH3NPOBAH TOJ1bKO
MeXay peaaKTopoM U ﬂle6arepOM OJ14 pa6OTb| B VSCode HO He ero CbOpKaX

3aHOCUM issue, cobpanu u

nognucann CBOK BEPCUIO Moa,
MacOS



3anycK noa otnaakou

[ IDE }— DAP—[ A/etCorebBG] [“PP dll j

JSON-RPC
| l BJBQSLHM '

- Windows — named pipe \\.\pipe\o(otnet-dbgpipe-q:ﬁo().
- Linux/macOS — Unix domain socket /‘tmp/o(otnet-o“ogpi(oe-<pio!)

[11a paboTtbl NetCoreDbg paboTtaeT ¢ nHtepdpemncom ICorDebugProcess
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NoakKnwo4vyeHue K npouecc

OTNaAKum

(v

[Select a process to attach

dotnet (301377) 20:16

dotnet (301413) 20:16

o
O /usr/share/dotnet/dotnet /usr/share/dotnet/sdk/10.0.111/MSBuild.dll /noautoresponse /n...
&

O [/usr/share/dotnet/dotnet /usr/share/dotnet/sdk/10.0.111/MSBuild.dll /noautoresponse /n...

> dotnet (301626) 20:16
O dotnet run --project SummerStar.API

> dotnet (302121) 20:16

O dotnet /home/shestakovap/.vscode-oss/extensions/kide.kide-test-explorer-26.9.231-lin...

&> (sd-pam) (4373) 13:55

O (sd-pam)

£>accounts-daemon (2405) 13:55
O /usr/lib/accounts-daemon

> at-spi-bus-launcher (4625) 13:55
O [usr/lib/at-spi-bus-launchel

> at-spi2-registryd (4633) 13:55

O /usr/lib/at-spi2-registryd --use-gnome-session

y Ans
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Ae B3ATb apryMeHTbl 3anyckKa?

dotnet He nMeeT NoNHOLEHHOro anu Ans NONyYeHns BCcen MHopMaLMK No 3anyLeHHbIM

npoueccam, UCnosb3yeM TYT NMnaTtopMeHHbIe HU3KoypoBHeBble Al

Process.GetProcesses() — He cogep>XuUT BCO MHGbOpMaLnIO

Ha linux npoLue Bcero - MOXXHO npoyunTaTh /proc/<pid>/cmdline a BOT Ha ocTasibHbIX
nrartgopmax BCce UHTepeCcHee.
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MNoa windows

private static string? GetCommandLine(SafeHPROCESS hProc)
{

var sizeStatus = NtQueryInformationProcess(
hProc, PROCESSINFOCLASS.ProcessCommandLineInformation, default, 0, out var 1len);

if (sizeStatus != NTStatus.STATUS_INFO_LENGTH_MISMATCH || len == 0 || len > int.MaxValue)
return null;

string? commandLine;
using (var mem = new SafeHGlobalHandle((int)len))

i

var status = NtQueryInformationProcess(

hProc, PROCESSINFOCLASS.ProcessCommandLineInformation, mem, len, out len);
if (status.Failed || len < UnicodeStringSize)

return null;|

var us = mem.ToStructure<UNICODE_STRING>();
if (us.Buffer == IntPtr.Zero || us.Length == 8)
return null;

commandLine = Marshal.PtrToStringUni(us.Buffer, us.Length / sizeof(char));

i

return commandLine;
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MNoa windows

private static string[] SplitArgs(string commandLine)
{
using var argv = Shell32.CommandLineToArgvW(commandLine, out int argc);
if (argv.IsInvalid || argc == 0)
return [];

var ptrs = argv.ToArray<IntPtr>(argc);

var result = new string[argc];

for (var 1 = 0; i < argc; i++)
result[i] = Marshal.PtrToStringUni(ptrs[i]) ?? string.Empty;

return result;
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MacOS

[a, sysctl MmoXxHo
BbI3blBaTb B JOTHETE

internal static string[] GetCommandLineArgs(int pid)

{

try

i

i

var mib
var len

new[] { CTL_KERN, KERN_PROCARGS2, pid };
UIntPtr.Zero;

if (sysctl(mib, (uint)mib.Length, IntPtr.Zero, ref len, IntPtr.Zero, UIntPtr.Zero) != 0)
{

Logger.Warn($"sysctl size query failed for process {pid}");

return [];

15

if (len == UIntPtr.Zero || len > int.MaxValue)

{
Logger.Warn($"sysctl returned invalid buffer length ({len}) for process {pid}");

return []1;
}
var buf = Marshal.AllocHGlobal((int)len);
try
{

if (sysctl(mib, (uint)mib.Length, buf, ref len, IntPtr.Zero, UIntPtr.Zero) != 0)

{
Logger.Warn($"sysctl data query failed for process {pid}");

return [];

}

return ParseArgs(pid.ToString(), buf, (int)len);
¥
finally
{

Marshal.FreeHGlobal(buf) ;
}



KakK npoucxoauT aTTau
K npoLueccy

Ha Windows — 4yepe3 DebugActiveProcess dbgshim HaxoguT HyXHYIO BEpCUIO
+ LoadLibrary paHTanma B npouecce n otgaet
nebarrepy |CorDebugProcess
Ha Linux — 4epes
ptrace(PTRACE_ATTACH)
+ nHxekums lindbgshim (dlopen vepes
/proc/<pid>/mem)
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MHTepecHble 6arun: fle6arep He
noakno4vyaeTrcs Ha linux

Ha linux He 3anyckascs =1 0) e e

ﬂle6a rre p <> code () Issues 258 {1 Pullrequests 24 & Agents (® Actions [ Projects @ Security and quality 1

Q Type (7] to search

A A PATH lookup logic does not verify the types of its entities. #5
B PATH 6bina nanka dotnet —

‘ wingrime opened on Apr 8

Platform: Archlinux amd64

g F CreateProcessW in my case looking for "dotnet" executable but breaks when there is a folder with a name "dotnet"
Koa B libdbgshim nogymMan uto

src/shared/pal/src/thread/process.cpp#L4187

Marika 1o NMpmnJioxXxeHme Trace
M I_I bITan Cg 3a I_IyCTMTb e ro {0x3e421-0x7efc37e6bbc@} TRACE [PROCESS] at PROCAddThread.3380: Thread 0x00007EFC28006A70 (id ©x3ed421) adde (p t

{0x3e421-0x7efc37e6bbc®} TRACE [PROCESS] at getPath.4187: looking for file dotnet in $PATH (/home/shestakovVap. oin

M S 3TOT 6a r I_I O I_I pa B [/”‘l VI {Ox3e421-0x7efc37e6bbcO®} TRACE [PROCESS] at getPath.4225: Found dotnet in $PATH element /home/shestakovap/bin




Solution Explorer

[ TecT-paHHep J

Nuget
IKCMopep

[ Jebarrep J

ConwlweH
NuTennmceHc
aKCcnnopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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Solution Explorer

Q
6

5%

EXPLORER C+ NUni
“ SOLUTION EXPLORER C B src > Kide
v B Kide 7 ne
v (G Kide.Common 9 1l

' e 326
> £ MSBuild 351 ).

> £ TestHost 359

C: JsonSerializerConfig.cs 353

C* Runtimelnfo.cs 354

59

> fcs Kide.Debugging.Host

4

v [G Kide.Server V)S
v 2@ References ] T:é
v &) Projects 359
) Metrika 240

£ Kide.Common 361

v ) Packages ff
) EmmyLua.LanguageServer.Framework 0.9.2 g ;i/’

&7 StreamJsonRpc 2.25.29 W@ : r‘

&0 System.CommandLine 2.0.5

&0 Microsoft.CodeAnalysis.CSharp.Features $(CodeAnalysis... 367
&1 Microsoft.Build 18.4.0 368
&7 Microsoft.VisualStudio.SolutionPersistence 1.0.52 369

370

1 NuGet.Protocol 76.0

Update NuGet Package...

21
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Solution Explorer:
4YTO Nopa Kanortom

:ﬂ- Microsoft.Build.Construction
— onepaunm C .Csproj (UTeHmne, MoandPumKaLmna)

:ﬂ- Microsoft.Build.Evaluation - “flatten” npencraBneHme
peleHunsa, Bua a9 COopKu

:ﬂ- vs-persistence — uyteHune, Mmognbunkauma sin/sinx pamnos
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Solution Explorer

s
|

[ Vs-persistence ]

|

é )

Solution items,
KOHPUrypaumnm,
pefaKTMpoBaHMe

. J




s
|

Vs-persistence

|

Solution items,
KOHPUrypaumnm,
pefaKTMpoBaHMe

. J

Solution Explorer

.CSpProj

Microsoft.Build.Constructions

Microsoft.Build.Evaluation ]

|

.

IlocTyn K
KOHUrypaunm
6e3 MoJSIHOIro
BblYNCNEHUNS

|

-
KoHburypaummu,
MMMOPTbI,
CBOWCTBA
.
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YpPOKMn

:ﬂ- [NoonuncaHme (HoOTopUPUMKaLLMA)
nod MaKoCb

::- B dotnet ky4a KocTblfiem 4Tobbl BCe
paboTano.

Mopwuxan Yacuba, HensBecTHbIn dpotorpad 1 * —



Kak Mbl pa6otaeM ¢ Nuget

[ TecT-paHHep ]
Nuget oA

[ ] [ ConwLweH ]
NuTennmceHc
aKCnnopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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Kak Mbl pa6otaeM ¢ Nuget

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL TEST RESULTS PORTS  KIDENUGET  NUGET oy
Current Solution v  All sources v @ B[urHashSharp
v Prerelease C Version 1.3.4 ~ 1)
INSTALLED  DISCOVER ~ INFO
5 BlurHashSharp 1.3.4 1.4.0-pre.1 @ DESCRIPTION . _ .
BlurHash encoder for working with raw bitmaps in memory.
& coverlet.collector 6.0.4 10.01 @® AUTHOR(S)
Bond_009
(g Dapper 2.1.66 2179 ® LICENSE
https://licenses.nuget.org/MIT
Nt Microsoft.Extensions.Dependencylin... 10.... 11.0.0-preview.7.26381.103 (*) PROJECT URL [k
TAGS

~er Microsoft.Extensions.Dependencylnje... 9... 11.0.0-preview.7.26381.103 (*) Bz i bl
i

xer Microsoft.Extensions.Http 9.0.3 11.0.0-preview.7.26381.103 (® PUBLISHED



Kak Mbl pa6otaem ¢ Nuget

== Nuget SDK

} HeMHOoro Kelluem

::- JToKanbHbIM Kell nakeTa

()



Kak Mbl pa6otaemM ¢ Nuget

[ Nuget Explorer

NaHHble msbuild

r

.

Kelw gaHHbIX

r

.

J1okanbHoe XpaHunnumLie
MNaKeToB

dumgbl nuget
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Nuget: AcTtopua noBTopsaeTcsH

Why is NuGet search in Rider so fast?

Andrey Akinshin - p4eig-072

I'm the guy who develops the NuGet manager in Rider. It's not ready yet, there are some bugs here and there, but it
already works pretty well. The feature which | am most proud of is smart and fast search:

NuGet: |25 3| Sources | Options | Caches  Log

£ (Qq] Il ) Solution * nuget.org * Prerelease

Installed packages (0) in Solution

Available packages (Top 100)

of Newtonsoft.son 9.0.2-beta2
D jQuery 3.1.1
[l EntityFramework

Bl Microsoft.AspNet.Mvc

Bl Microsoft.AspNet.Razor

[l Microsoft.AspNet. WebPages

[l Microsoft. AspNet. WebApi.Client

[l Microsoft.AspNet. WebApi.Core

[l Microsoft.AspNet. WebApi.WebHost

Today | want to share with you some technical details about how it was implemented.

Caching

In Rider, we are using NuGet.Client. It is a package with a set of APIs which allows doing all the basic NuGet
operations: install, uninstall, restore, and search. So, we can write something like this
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KaK Mbl AeTeKTUM U3MEeHEeHUSA

N3MeHeHnda

v

[ TecT-paHHep ]

[ [ebarrep ]

Nuget 0
SKCMopep

i

| i‘w\‘ lx
ConwLweH

NHTennmnceHc
SKCnopep

N3o6paxeHune: KpumnHaneHoe 4tneo, KBeHTMH TapaHTuHo 1994
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KaK Mbl AeTeKTUM U3MEeHEeHUSA

[1lonb30BaTENb MOXXET

® KOMMPOBATb

e repemMelwaTtb pannbl
® YeKayTuTb git
o

Hy)KHO OeTeKTUpoBaTb OENCTBUS, U
nenaTtb debounce
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KaK Mbl AeTeKTUM U3MEeHEeHUSA

AU

MonuTopuHra daiinos vscode

OHGPQ,D,b
E/SCOO(QJ Co6bl1‘l4€$ [ﬁul}bz.? ]_é G[j[]
in/obj ...

batuum no 500 mc
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KaK Mbl AeTeKTUM U3MEeHEeHUSA

ANMU
MouuTopuHra ¢aiinos vscode
OH&PQAb
CobobiTue
VSCOO(Q = S_W}b-z —_— D D
"/ o J ese
[Knaccu¢uka1‘opj< batuum no 500 mc
UHeBanugayus
*.<ln/*.clnx
MHsanu,qo:quﬂ CxnonbiBaeM coboiTus
csproj —)[ ﬂorpeGMTenu J
UHBanugayus
*.cs O




Heo)XXXnaaHHblIe NOBOPOTDI

N306paxeHune: KprMnHanbHoe YTuBO,

BEHTUH TapaHTuHO 1994
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BnokupyeTtca cé6opka Bcero,
U3-3a source-generators

/Il Swaps analyzer references to ones loaded via Roslyn's non-locking (shadow copy) analyzer loader.
I/l MSBuildWorkspace loads analyzers and source generators with the plain loader, which keeps the
I/l assemblies locked on Windows (e.g. 'obj\Debug\netstandard2.0\SourceGenerators.dll') and breaks
I/l a concurrent 'dotnet build'. The shadow copy loader copies assemblies to % TEMP% before loading.
I/

I/l Shadow copying (instead of loading from a stream) is used on Windows so that the anti-virus

I/l checker can amortize the cost of scanning the assemblies: the copies are regular files on disk

I/l that are scanned once and cached, whereas a stream-loaded assembly would be scanned on every
I/l load, which is a significant performance hit (see Roslyn's

I/l AnalyzerAssemblylLoader.CreateNonLockinglLoader). The originals are only read briefly for the

/Il copy, so they are never held locked and can be overwritten by 'dotnet build'.



N3BNneuyeHune HY)XXHOro Kkoga
yepes pedpieKcuio

private static IAnalyzerAssemblylLoader CreateNonLockingloader(string baseDirectory)

g
L

var codeAnalysisAssembly = typeof(AnalyzerFileReference).Assembly;
var loaderType = codeAnalysisAssembly.GetType("Microsoft.CodeAnalysis.AnalyzerAssemblylLoader");

var createMethod = loaderType?.GetMethod("CreateNonLockinglLoader",
BindingFlags.Static | BindingFlags.NonPublic);

var parameters = createMethod?.GetParameters();
var arguments = new object?[parameters!.Length];
for (var 1 = 0; 1 < parameters.Length; i++)

var parameterType = parameters[i].ParameterType;
arguments[i] = parameterType == typeof(string)
? baseDirectory
: parameterType.IsValueType ? Activator.CreateInstance(parameterType) : null;

var createdLoader = createMethod?.Invoke(null, arguments);
return (IAnalyzerAssemblylLoader)createdlLoader!;

e



3aBucaeT YTeHue git-email
1% nonb3oBaTeNen

{

{

k;

// Return trimmed output or empty string if no email
return output.Trim();

// Using Process to execute git config --get user.email
var process = new Process

StartInfo = new ProcessStartInfo

FileName = "git",

Arguments = "config --get user.email",
RedirectStandardOutput = true,
RedirectStandardError = true,
UseShellExecute = false,
CreateNoWindow = true

process.Start();
string output = process.StandardOutput.ReadToEnd();
process.WaitForExit();

found
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3aBucaeT YTeHue git-email
VY 1% nonb3oBaTeneun

3anyckK npotlecca git —
3aBeLUMBaAET MOTOK

[TpnymHa 7727

TammayTt Ha WaltForExit
He MoMOoraeT

PelleHme napcmTb caMuUm
c libgit2 =)

// Using Process to execute git config --get user.email
var process = new Process

{
StartInfo = new ProcessStartInfo
{
FileName = "git",
Arguments = "config --get user.email",
RedirectStandardOutput = true,
RedirectStandardError = true,
UseShellExecute = false,
CreateNoWindow = true
}
k;

process.Start();
string output = process.StandardOutput.ReadToEnd();
process.WaitForExit();

// Return trimmed output or empty string if no email found

return output.Trim();
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[MoTpebrnieHune NnamMaTmn?

::- Mbl MOYKeM YMEHbLUNTDb r|0T|oe6neHme MNaMATM B OBa Pa34a 6onblLUe YeM
HY>XHO, HO HE BCE TaK INpocCToO.
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[MoTpe6bneHune namMaTu!

::- Y Hac OBa nnarmHa rpy3qaTtb NoHY Modenb Kogda (Semantic Model) B naMaTh,
noTpebreHmne NnamMaTm 2x
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KOHTpUOG6YTbl O6pPaTHO

_—
:ﬂ- Moun MP-bl 1 issue 4acTo NTHOPAT '. -

::- [MpumaeTtca HaknagbliBaTb NaTyK,
MN1oAnTb GOPKU

N3o6paxxeHune: SpongeBob SquarePants, Idiot Box 2002
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[MoTpebnieHMe NamMaTu

::- 13 33 TOroO YTO Yy HaC AOBa njarnHa rpy3qaTb
MoOenb Koga (Semantic Model) B namMaTy,
noTpebreHmne NnamMaTm 2x

:=' DevKit Toyke TaK genaet

HET,
HO OHA AENAET
bO/IbHO WHAME

Cyanide & Happiness 2026, Kris Wilson
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Hena Tekyuume

N3o6paxeHue: John Travolta Cannes 2018
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NcTOUYHUK 60num: Nonb3oBatTenwu

Long-Tailed Distribution

::- JNMNHHBIM XBOCT CTPAHHbIX Mpobem,
XOTESTOK

::- 4 NnatdopMbl 019 COOPKU
::- IOTMHHBIA XBOCT Pa3/IMYHbIX

NCTOPUU, BKITKOHAH Long Tail
opraHmM3auMOHHbIE
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NcTOYHUK 60nun: Roslyn

::- Bce 6onblue 6aroB TpebyeT
0opaboToK B caMoM Roslyn

::- TpebyeTca Next level akcrnepTusbl
ero BHYTPSHKM
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NcTouHUK 60nm: VSCodium

::- HeT ToueK pacllmMpeHnda TaM rge
OXKNMOaAKOT MNMOoJib30BaTes1N

::- XoueTca 6e3 natyem, HO KOMUTCS
G3KOr TOro YTO HYXKHO MOMPaBUTb
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4TO Y HAac xopoLlo,
NpPAMO cenvac

:ﬂ' Bce 6a30oBble PYyHKLUMM OOCTYMHbI

::- B 3TOM MOYXHO paboTaThb )
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4TO Y HAaC NOKa He TaK XopoLwlo

:ﬂ- MeHblle pedakTOPUHIoB, bonee cnadbiv
dopMaTep TEKCTOB

:ﬂ- MOYXHO MPOBaNINTbCA, CTYNMB He Tyaa

::- HekoTopada HEKOHCUCTEHTHOCTb 13-3a
CTOPOHHEro Koaa




KoHel!

TenerpaM-KaHan
TexHonornm B KOHTY




