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YTO TaKkoe reHepaTopsbl?

* Baw TMN ABNAETCA YaCTbO npouecca KomMmnminauuu E
* [loNHbIN AOCTYN K MOAeNnn Koaa
* BO3MOXHOCTb 06aBUTb HOBbIW KOZ, B MPOEKT

MpeablayWwmnin 4OKNaA O reHepaTopax
bit.ly/3AjApHD



YTO TaKkoe reHepaTopsbl?

* CueHapun Ncnoab3oBaHUA
e ABTOMaTMU3aUMA co3aaHMA WabnoHHOro Koaa
* INotifyPropertyChanged, IEquatable, ToString...

* OnTmMmmsauma pedbaeKkcnm B paHTanme
* Cepuanunsayma, KOHTEMHEPbI 3aBUCMMOCTEN... MpeaplayLmi LOKNA4 O reHepaTopax




YTO TaKkoe reHepaTopsbl?

MpeablayWwmnin 4OKNaA O reHepaTopax

* UHTerpauymna c IDE

* HeT HeObBX0ANMMOCTU NEPEKOMMNUAALMN NPOEKTA \ 3anycKa CKPUNTOB



B noKknaae

* Bananune reHepatopos Ha paboty IDE
* YTO TaKoe MHKpeMeHTa/ibHble reHepaTopbl U 3a4eM OHU HYXKHbI?

* KaK pa3paboTumk reHepaTopa MOXKeT 061er4ymTb Xn3Hb
No/Zib30BaTeNAM?

* Kak 0OHOBUTb reHepaTop Ha HOBbIN NHTEPPEUNC?
* Byem o1/1M4mnA cTapbIX N HOBbIX TEHEPATOPOB?

* Komy B nepsyto oyepeab CTOUT MUTPMUPOBATb CBOM reHepaTop?



[eHepaTopsbl B IDE

* OcHOBHaA 0b61aCcTb NPUMEHeHMA — 6oblLUME MPOEKTbI

* Pe3ynbraT paboTbl MrHOBeHHO aocTyneH B IDE
e lobasnan aTpmnbyT — B TUNE NOABUICA HOBbIN SNEMEHT
* HMyero He HYy)KHO AenaTb YTOObI UcHE3NN ONOKKM KOMNUAALNN
 MrHOBEHHO AOCTyNeH B aBTOA0MNOJHEHUN



[eHepaTopbl B IDE

* OcHOBHaA 0b61aCcTb NPUMEHeHMA — 6oblLUME MPOEKTbI

* Pe3ynbrat pabotbl MrHoBeHHO agoctyneH B IDE
e lobasnan aTpmnbyT — B TUNE NOABUICA HOBbIN SNEMEHT
* HMyero He HYy)KHO AenaTb YTOObI UcHE3NN ONOKKM KOMNUAALNN
 MrHOBEHHO AOCTyNeH B aBTOA0MNOJHEHUN

* A 33 cyeT yero 3To AOoCTUraeTca?
public interface ISourceGenerator {
void Initialize(GeneratorInitializationContext context);

void Execute(GeneratorExecutionContext context);



KaK paboTatoT reHepaTopbl

Komnunauma [lobaBneHue B

[eHepauua Koaa Komnunauuna
Ha4yanacb KOMMUAALUIO

AHanus [eHepauuAa

KoAaa HOBbIX
NpPOEKTa dannos
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IMYIMpPYem BONbLLIOW MPOEKT

* 3 reHepaTopa
e AutoNotifyGenerator
* JsonSrcGen
* ThisAssembly

* 1500 Knaccos
e ~100 c atpmnbytamu [AutoNotify]
e ~100 c aTpmbyTtamum [Json]

* 1 pann c pecypcamu
* ~“500 KOHCTaHT



File  Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help |Search P | IncrementalDemo @ = X

® - | ﬂ@ = 9. '| |Debug '| |Any CPU '| |Incrementa|Demo '| P IncrementalDemo ~ [ '| 2 | | = E EIEE | = Y= | m A AN = & Live Share E m
ementalDemo o) o enerato o) o o) o) oxyGenerato Asse o) Tests.cs* ® X enerato t olutio ore
[&#] IncrementalDemo 'I%Program 'I@ﬂ Main(string[] args) '||% o .qu | b - S 5 @ | j,

'_ 4 | { . A . A Search Solution Explorer (Ctrl+;) P|-
5 H static void Maln(Str\lng[] ) P C# GeneratorExtension.cs =
6 { P CH# |sExternallnit.cs
7 var converter = new JsonSrcGen.JsonConverter(); b C# Modelcs
8 [ var json = converter.ToJson(new JsonSerializeableValue b C# StringsGenerator.cs
9 { C# ThisAssembly.Strings.cs
10 Property = "my string value", & ThisAssembly Strings.props
11 Value = null, ol'j ThisAssembly.Strings.targets
12 IntValue = 10 D VisualBasic.sbntxt
13 }) ) 4 IncrementaIDfemo

- ’ P #& Dependencies
14 Console.WriteLine(new string(json)); 4 B LargeProjectFolder
15 var deserialized = new JsonSerializeableValue(); b C# AutoNotifyTypes.cs
16 converter.FromJson(deserialized, json); b C# LotsOflypes.cs
17 Console.WriteLine("Property = " + deserialized.Property); b B Resources
18 Console.WritelLine("Value = {0}", deserialized.Value?.ToString() ?? "null"); D) IncrementalDemo.csproj.DotSettings
19 Console.WritelLine("IntValue = " + deserialized.IntValue); (3 Resources1.resx i
20 N e Soluti...
21 Co| I oolbo
22 H while (true) Search Toolbox Pl
23 { 4 General
24 var text = Console.ReadlLine(); k  Pointer
25 if (text == "exit") JsonSreGen
26 break;
27
28 Console.WriteLine("Hello " + text + "!");
29 }
3@ | }
31 [}
32
33 [JsonSrcGen.Json]
34  [JsonSrcGen.JsonIgnoreNull]
35 [Hpublic class JsonSerializeableValue
36 | {
37 public string Property { get; set; }
38 public int? Value { get; set; } v
133 % 'Q Ln: 21 Ch:7  SPC CRLF




CsWin32 analyzer slows Visual Studio 2019 editor down to a crawl #244  EEES
BasTossings opened this issue on Apr 17 - 9 comments

BasTossings commented on Apr 17 - edited « Assignees

No one assigned

Actual behavior

Labels
As soon as | add a reference to Microsoft.windows.CsWin32 to my project, the Visual Studio 2019 editor slows down to a

crawl to the point of barely being usable anymore. The editor lags behing as | type, autocomplete takes several seconds
(3~10) to pop up. Code color coding and error underlining is delayed by the same amount.

Projects
The moment | remove the reference and hit save, it's back to normal again and editing, autocomplete and code coloring !
and error underlining is again instantaneous. None yet
Expected behavior Milestone

No milestone

o bit.ly/30KId]
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I'd expect the code generator/analyzer to perform better. | see no reason it should be so slow.



ThisAssembly.StringsGenerator

4 100.00% Execute = 51,088 ms - ThisAssembly.StringsGenerator.Execute(GeneratorExecutionContext)
=1 60.80% NormalizeWhitespace = 31,062 ms + Microsoft.CodeAnalysis.SyntaxNodeExtensions.NormalizeWhitespace(TNode, String, String, Boolean)

=1 24.18% ParseCompilationUnit = 12,354 ms « Microsoft.CodeAnalysis.CSharp.SyntaxFactory.ParseCompilationUnit(String, Int32, CSharpParseOptions)
P 9.61% Render » 4,910 ms « Scriban.Template.Render(Object, MemberRenamerDelegate, MemberFilterDelegate)
~ 2.70% GetText = 1,378 ms = Microsoft.CodeAnalysis.SyntaxNode.GetText(Encoding, SourceHashAlgorithm)

P 1.71% Lload - 874 ms » ResourceFile.Load(String, String)
~ 0.81% ToString = 415 ms * Microsoft.CodeAnalysis.Text.StringBuilderText.ToString(TextSpan)

Parse = 94 ms =« Scriban.Template.Parse(String, String, Nullable, Nullable)
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ThisAssembly.StringsGenerator

4 100.00% Execute = 51,088 ms - ThisAssembly.StringsGenerator.Execute(GeneratorExecutionContext)
> &1 60.80% NormalizeWhitespace + 31,062 ms = Microsoft.CodeAnalysis.SyntaxNodeExtensions.NormalizeWhitespace(TNode, String, String, Boolean)

> &1 24.18% ParseCompilationUnit = 12,354 ms = Microsoft.CodeAnalysis.CSharp.SyntaxFactory.ParseCompilationUnit(String, Int32, CSharpParseOptions)
P 9.61% Render + 4,910 ms + Scriban.Template.Render(Object, MemberRenamerDelegate, MemberFilterDelegate)
~ 2.70% GetText = 1,378 ms = Microsoft.CodeAnalysis.SyntaxNode.GetText(Encoding, SourceHashAlgorithm)

P 1.71% Lload - 874 ms - ResourceFile.Load(String, String)
~ 0.81% ToString = 415 ms * Microsoft.CodeAnalysis.Text.StringBuilderText.ToString(TextSpan)

Parse = 94 ms =« Scriban.Template.Parse(String, String, Nullable, Nullable)

* 15% reHepauma Koga
* 2% uTteHune danna pecypcos
* 10% obpaboTKa wabnoHa

* 85% BpemeHn Ha popmaTUpoBaHME
e 25% napcuHr Koga ana dopmaTMpoBaHUA
* 60% BCTaBKa MHAEHTA

14



JsonSrcGen — 100 [Json] Tmnos 13 1500

4 100.00% Execute + 7,175 ms = JsonSrcGen.JsonGenerator.Execute(GeneratorExecutionContext)

4 49.26% GenerateFromResource = 3,534 ms = JsonSrcGen.JsonGenerator.GenerateFromResource(String, GeneratorExecutionContext, Compilation, String)
36.31% ParseText - 2,605 ms = Microsoft.CodeAnalysis.CSharp.CSharpSyntaxTree.ParseText(SourceText, CSharpParseOptions, String, CancellationToken)
7.58% ToString * 544 ms + System.Text.StringBuilder.ToString

4.80% ReadToEnd - 344 ms - System.lO.StreamReader.ReadToEnd
0.57% AddSyntaxTrees = 41 ms » Microsoft.CodeAnalysis.CSharp.CSharpCompilation.AddSyntaxTrees(lEnumerable)

q 44 44
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JsonSrcGen — 100 [Json] Tmnos 13 1500

4 100.00% Execute » 7,175 ms = JsonSrcGen.JsonGenerator.Execute(GeneratorExecutionContext)

34 26.75% GetlsonClassinfo = 1,920 ms « JsonSrcGen.JsonGenerator.GetlsonClassInfo(List, Compilation)
a1 7.94% GetMembers = 570 ms » Microsoft.CodeAnalysis.CSharp.Symbols.PublicModel NamespaceOrTypeSymbol.GetMembers
b 5.96% GetType = 427 ms = JsonSrcGen.JsonGenerator.GetType(ISymbol, SemanticModel)
P 5.76% HaslsonClassAttribute = 413 ms » JsonSrcGen.JsonGenerator.Has)sonClassAttribute(ISymbol)
¥ 2.14% GetDeclaredSymbol = 153 ms = Microsoft.CodeAnalysis.CSharp.CSharpExtensions.GetDeclaredSymbol(SemanticModel, BaseTypeDeclarationSyntax, (
~ 2.08% GetSemanticModel » 149 ms « Microsoft.CodeAnalysis.CSharp.CSharpCompilation.GetSemanticModel(SyntaxTree, Boolean)
¥ 1.24% GetAttributes = 89 ms + Microsoft.CodeAnalysis.CSharp.Symbols.PublicModel.Symbol.GetAttributes
¥ 0.92% Any - 66 ms * System.Ling.Enumerable Any(IEnumerable, Func)
0.49% Kind = 35 ms » Microsoft.CodeAnalysis.CSharp.CSharpSyntaxNode Kind
¥ 0.24% get Modifiers = 17 ms = Microsoft.CodeAnalysis.CSharp.Syntax.ClassDeclarationSyntax.get Modifiers



JsonSrcGen — 100 [Json] Tmnos 13 1500

4 100.00% Execute » 7,175 ms = JsonSrcGen.JsonGenerator.Execute(GeneratorExecutionContext)

v v v v v v

- v

92.11%
6.38%
4.08%
1.87%
1.61%
0.32%
0.17%
0.14%
0.14%

Generate » 653 ms = JsonSrcGen.FromJsonGenerator.Generate(JsonClass, CodeBuilder)

GenerateUtf8 « 458 ms = JsonSrcGen.ToJsonGenerator.GenerateUtf8(JsonClass, CodeBuilder)

GenerateUtf8 » 293 ms « JsonSrcGen.FromJsonGenerator.GenerateUtf8(JsonClass, CodeBuilder)
GetCustomTypeConverters » 134 ms + JsonSrcGen.JsonGenerator.GetCustomTypeConverters(List, Compilation, Utf8Literals)
Generate »= 116 ms = JsonSrcGen.ToJsonGenerator.Generate(JsonClass, CodeBuilder)

GetlistAttributesinfo + 23 ms + JsonSrcGen.JsonGenerator.GetlistAttributesinfo(List, Compilation)
GetGenerationOutputFolder = 12 ms = JsonSrcGen.JsonGenerator.GetGenerationOutputFolder(List, Compilation)
GetArrayAttributesinfo = 10 ms » JsonSrcGen.JsonGenerator.GetArrayAttributesinfo(List, Compilation)

GenerateMatches « 10 ms « JsonSrcGen.Utf8Literals.GenerateMatches(CodeBuilder)
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RaKkue BbiIBOAbl Mbl MOXEM C,ﬂ,eflaTb?

* CMHTaKcHM4yecKas Mmoae/sib — MOXHO CHUTATb MIHOBEHHOM

* CeMaHTMYeCcKaa moaenb — neHnBaa U OTHOCUTENbHO 6bICTpaFI

* lcnonb3yeTcAa He TO/IbKO reHepaTopamu
* AHanunsbl
* Kog KomnauvweH

* ABNAeTcA OCHOBOM KOMMUNATOPA N NOCTOAHHO ONTUMU3UPYETCA

* [lapcuUTb Koa — meaneHHo!
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bit.ly/3AkbTG5
From VS 16.10 Preview2+

[eHepaTopsbl B IDE

[NapcuHr, aHanus
HOBbIX PanNNoB....

21


https://bit.ly/3AkbTG5

[11a NCNONb30BaHMA K3LWa reHepaTop
NO/MKEH CO3/1aBaTb Te e danbl

static class UniqueNumberGenerator {
static int _number = 0;

public static int UniqueNumber => _number++;

}

22



[11a NCNONb30BaHMA K3LWa reHepaTop
NO/MKEH CO3/1aBaTb Te e danbl

var builderFieldName = $"listBuilder{UniqueNumberGenerator.UniqueNumber}";

codeBuilder.AppendLine(indentLevel, $"var {builderFieldName} = {..};");
codeBuilder.AppendLine(indentLevel, $"if({builderFieldName} == null)");



[11a NCNONb30BaHMA K3LWa reHepaTop
NO/MKEH CO3/1aBaTb Te e danbl

| Miscellaneous Files '||o[$JsonSrcGen.JsonConverter '”fﬁ FromJson(Launch?[]? value, Re '| —

| Miscellaneous Files '”01;’3 JsonSrcGen.JsonConverter '”@ FromJson(Launch?[]? value, Rea ~| ~

---------- PPl oo T e CeT o7 3

}

return builder.AsSpan();

}

public JsonSrcGen.ReallsonTests.SpaceX.Launch?[]? FromJson(JsonSrcGe

{

var listBuilder32697 = _listBuilder32696;
if(listBuilder32697 == null)
{

1istBuilder32697 = new List<JsonSrcGen.ReallsonTests.SpaceX.
_listBuilder32696 = listBuilder32697;

¥

1istBuilder32697.Clear();

json = json.SkipWhitespaceTo('[', 'n', out char found32698);
if(found32698 == 'n')

{

json = json.Slice(3);
1istBuilder32697 = null;

¥
else
{
1istBuilder32697.Clear();
while(true)
{
if(json[@] == '1")
{
json = json.Slice(1);
break;
}
ienn = dson_SkinWhitesnace():

---------- PR oo CT oS Cel O/ J

}

return builder.AsSpan();

¥

public JsonSrcGen.ReallsonTests.SpaceX.Launch?[]? Fromlson(JsonSrcGel

{

var [1istBuilder47405 = _llistBuilder474e4;
if(listBuilder47405 == null)
{

[listBuilder47405 = new List<JsonSrcGen.RealJsonTests.SpaceX.l
_listBuilder474e4 = [1istBuilder474@5(;

¥

[listBuilder474e05|.Clear();

json = json.SkipWhitespaceTo('[', 'n', out char [found474e6]);
if(ffound474e6 == 'n')

{

json = json.Slice(3);|
[listBuilder474@5 = null;

¥
else
{
[listBuilder474@5.Clear();
while(true)
{
if(json[@] == '1")
{
json = json.Slice(1);
break;
}
ieon = dson_SkinWhitesnace():

24




KOoMNUAsTopy HYXHO Bale coaencrame!

* [eHepaTOp Yalle Bcero byaet co3gaBaTb O4HO U TO XKe
* O6bIYHO reHepaTop 3aBUCUT OT UepapXmnm TMNOB \ aTpMbyTOB
* Bbonbllas YyacTb 3aNycKOB reHepaTopa — HAabop KoAa BHYTPU MeToAa

* [eHepaToOp A0/IKEH ObITb AETEPMUHUPOBAHHbIM

* 136aBbTeCb OT /IH0ObIX CAYYAUHbIX AAHHbIX

« random.Next();
¢ Guid.NewGuid();

e 136aBbTECH OT CTATUYECKMX NEPEMEHHbIX



Jltoboe
M3IMeHeHune

NPOEKTa

/ N3meHeHune \

6mnbnnoTek nunu
HacTpoekK

3 pa3a Ha
Ka*KAbl HOBbIN
CMMBOA B

K penakTope /

[eHepaTopbl B IDE
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Hano v nepesanyckaTb reHepaTop?...

* ThisAssembly

» [lobaBneHne pecypcoB\KOHCTAHT NO NOAK/IOYEHHbIM dalinam 1 CBOMCTBAM

* Svg to CH#

e Co3paHune C#-npeacrtaBneHun .svg n3obpaskeHnim No CCbisIKam U3 .CSProj

* CsWin32
* mnopTt Win32 curHaTyp no cnmcky us .txt panna

* RoslynSyntaxGenerator
e Co3aaHmMe KnaccoB nNo Xxml-onucaHuio



MOXXHO cammm NMPOBEPATb BXOAHbIE AdHHbIE

- // Get the current input checksum, which will either be used for verifying the current cache or updating it
+ // with the new results.

+ var currentChecksum = syntaxXmlText.GetChecksum();

n

+ // Read the current cached result once to avoid race conditions
-~ it (s _cachedResult is { } cachedResult

- && cachedResult.Iteml.SequenceEqual(currentChecksum))

+ {

+ foreach (var (hintMame, sourceText) in cachedResult.Item2)
+ {

-~ context.Addsource(hintName, sourceText);

+ h

+

- return;

+ }

n

o bit.ly/3DmjW7b
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[Toyemy KOMNUAATOP
CaM He 3aKaLWupyeT pe3ynbraT?

Komnunartop

Compllathn |ISourceGenerator
AdditionalFiles

AnalyzerConfigOptions

29



[Toyemy KOMNUAATOP
CaM He 3aK3LWuMpyeT pe3ynbraT?

ISourceGenerator

* HeT BO3MOXHOCTN NPOBEPUTbL K YeMY Bbl 06paLLLannCh

Compilation

AdditionalFiles
AnalyzerConfigOptions

Komnunartop

* OanH 06BEKT CO BCEMU AaHHbIMMU

* YTo6bl rapaHTUpPOBaTb KOPPEKTHOCTb HaZ0 Nepe3anyckaTb Ha Atoboe
N3MeHeHue

30



MOXHO cCaMUM NPOBEPATb BXOAHbIE AaHHbIE

*B KaXXAJO0M reHepatope Hy*KHO NmMcatb CBOE K3aWLNPOBaAHUE
e ABTOp 3a6bl/1 — NONb30BATENM CTPAAAIOT

* Y10 ecnn dannos MHoOro?
* COTHM obpalleHnmn K danam Ha KaxKabl CUMBO/1 B peaaKkTope’?

* HUKaKuX rapaHTum
 KoMNMNATOp He rapaHTUPYET NEPENCNOIb30BAHNE MHCTAHCA reHepaTopa
¢ Peanm3au,mn MOXeT NOMEeHATbCA



IncrementalGenerator

public interface IIncrementalGenerator

{

void Initialize(IncrementalGeneratorInitializationContext context);

* [ToNHOCTbIO HOBbIN MHTEPPENC reHepaTopa
* Bbl MOXKeTe onpeaenntb cxemy paboTbl

* Bbl MOKeTe yKa3aTb OT Yero 3aBMCUT pe3ynbTaT paboTbl reHepaTopa



IncrementalGenerator

public partial readonly struct IncrementalGeneratorInitializationContext

{

SyntaxValueProvider SyntaxProvider;

IncrementalValueProvider<Compilation> CompilationProvider;
IncrementalValueProvider<ParseOptions> ParseOptionsProvider;
IncrementalValuesProvider<AdditionalText> AdditionalTextsProvider;
IncrementalValueProvider<AnalyzerConfigOptionsProvider> AnalyzerConfigOptionsProvider;

void RegisterSourceOutput<TSource>(

IncrementalValueProvider<TSource> source,
Action<SourceProductionContext, TSource> action);

33



Romnunatop

ISourceGenerator

Compilation

o ! ISourceGenerator
AdditionalFiles

AnalyzerConfigOptions

34



Komnunatop

>

lIncrementalGenerator

Compilation Ob6paboTunk

AdditionalFiles

ObpaboTumkK

AnalyzerConfigOptions

ObpaboTumk

35



KaK HOBbIN MHTEPPENC HAM MOMOXKET

public void ISourceGenerator.Execute(GeneratorExecutionContext context)
{
var files = context.AdditionalFiles
hereCat => at.Path.EndsWith(".svg"));
foreach (var file in files)
{
var newSource = GenerateCode(file.Path, file.GetText());
var name = GetName(file);

context.AddSource(name, newSource);

36



KaK HOBbIN MHTEPPENC HAM MOMOXKET

public void ISourceGenerator.Execute(GeneratorExecutionContext context)
{
var files = context.AdditionalFiles
hereCat => at.Path.EndsWith(".svg"));
foreach (var file in files)
{
var newSource = GenerateCode(file.Path, file.GetText());
var name = GetName(file);

context.AddSource(name, newSource);

37



KaK HOBbIN MHTEPPENC HAM MOMOXKET

public void IIncrementalGenerator.Initialize(

IncrementalGeneratorInitializationContext context)

var filesProvider = context.AdditionalTextsProvider
Where(at => at.Path.EndsWith(".svg"));
context.RegisterSourceOutput(filesProvider,
(context, file) =>

{
var newSource = GenerateCode(file.Path, file.GetText());
var name = GetName(file);
context.AddSource(name, newSource);

});

38



Kak paboTaeT HOBbIM reHepaTop?

ObpaboTumkK HoBbie paiinbl

O6paboTumk HoBble ¢paiinbl
Komnunatop AdditionalFiles

O6paboTumK HoBble ¢pannbl

39



Kak paboTaeT HOBbIM reHepaTop?

O6paboTumk HoBble ¢paiinbl
Komnunatop AdditionalFiles

40



A 4TO ec/in HaJo 0BbEeANHUTL AaHHbIE U3
HECKOJ/IbKUX MPOBaNAEPOB?



A 4TO ec/in HaJo 0BbEeANHUTL AaHHbIE U3
HECKOJ/IbKUX MPOBaNAEPOB?

public void ISourceGenerator.Execute(GeneratorExecutionContext context)

{
context.AnalyzerConfigOptions.GlobalOptions.TryGetValue(

"build_property.NamespaceName", out var globalNamespaceName);

GenerateCode(file.Path, file.GetText(), globalNamespaceName);



HecKo/1bKO NpoBanaAepoB AaHHbIX

public void IIncrementalGenerator.Initialize(

IncrementalGeneratorInitializationContext context)
var filesProvider =

.Combine(context.AnalyzerConfigOptionsProvider);

var (file, options) = data;
options.GlobalOptions.TryGetValue(
"build_property.NamespaceName", out var globalNamespaceName);

/] ...

43



AdditionalFiles

Kak Toraa BbIraanT reHepauma?

44



Kak Toraa BbIraanT reHepauma?

/ Combine \

AdditionalFiles

File2

Options /

Filel
Options

\

45



Kak Toraa BbIraanT reHepauma?

/ Combine \

»

Filel O6paboTumK HoBble pannbl

Options

AdditionalFiles

Options

O6paboTumk Hosble ¢aiinbl

\
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Kak Toraa BbIraanT reHepauma?

Filel O6paboTumK HoBble pannbl
Options

47



Kak Toraa BbIraanT reHepauma?

»

Filel O6paboTumK HoBble pannbl

Options

Ob6paboTunk HoBbie ¢pannbl

File2

Options

48



Ecan reHepartop He 3aBNCUT OT KOAa4

* [lepeBegnTe ero Ha HOBbIN MHTEPPEUNC
* OrpomHbIN NPUPOCT NPOMN3BOANTE/IBHOCTU ANA NO/Ib30BaTE/IEN reHepaTopa

* [eHepaTop ByaeT 3anNyCcKaTbCA O4YEHb PeaKo
* OTKpbITUE NPOEKTA
* Komnunnaums
* MIameHeHue HYXHbIX emy pannos

* Ecauv Bbl OTKA3a/IMCb OT reHepaTopa A9 «0AHOPA30BbIX» 33434 —
nonpobymnTte cHOBa

* T4-like cxema paboTbl



OnTMMmmM3auma 3a cyeT
COKPALLEHMA 3aBUCMMOCTEN

Komnunartop

Compllatlc?n ISourceGenerator
AdditionalFiles

AnalyzerConfigOptions
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Komnunatop

OnTMMmmM3auma 3a cyeT
COKPALLEHMA 3aBUCMMOCTEN

ObpaboTumkK

Compilation

ObpaboTumkK

AnalyzerConfigOptions ObpaboTumkK

> AdditionalFiles
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OnTMMmmM3auma 3a cyeT
COKPALLEHMA 3aBUCMMOCTEN

Komnunatop

> AdditionalFiles ObpaboTumkK

AnalyzerConfigOptions ObpaboTumkK
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A 4YTO eC/IN 3aBUCUMOCTU
oT Compilation He n3bexaTb?...

* CsWin32 generator

* NativeMethods.txt
/GetTickCount )
IEnumDebugPropertyinfo
CreateFile
\DISPLAYCONFIG_VIDEO_SIGNAL_INFOJ




A 4YTO eC/IN 3aBUCUMOCTU
oT Compilation He n3bexaTb?...

* CsWin32 generator
* NativeMethods.txt
/GetTickCount )
IEnumDebugPropertyinfo
CreateFile
\DISPLAYCONFIG_VIDEO_SIGNAL_INFOJ

e Compilation.Options.AllowUnsafe

« Compilation.GetTypeByMetadataName(
typeof(MemoryMarshal).FullName)
?.GetMembers("CreateSpan");
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CenlekTopsbl cnewaTt Ha nomolLpb!

var unsafeProvider = context.CompilationProvider.Select(
(comp, cancellationToken) => comp.Options.AllowUnsafe);

var createSpanProvider = context.CompilationProvider.Select(
(comp, cancellationToken) =>
comp.GetTypeByMetadataName(typeof(MemoryMarshal).FullName)
?.GetMembers("CreateSpan"));

var compilationInfoProvider = unsafeProvider.Combine(createSpanProvider)
.Combine(...)
.Combine(...)
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Cxema paboTbl HOBbIX reHepPaTopPOB

Komnunauma \
non. dannbl \
HACTPOMKMU

Romnunartop ObpaboTumkm Kaw pesynbratos

= reHepartop

Kaw n nposepka [lobaBneHne HOBbIX

CenekTopbl AAHHbIX YHUKaNbHOCTH dainos
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Cxema paboThbl

Cancellation

CeI'IeKTOpr AdaHHDbIX

HOBbIX FTEHEPATOPOB

Cancellation

Ob6paboTumKku
= reHepaTop

Kaw v npoBepKa
YHUKA/IbHOCTHU

EqualityComparer
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Ecnav Bawemy reHepaTopy HY»KHa
MHPOPMALMA O NONb30BATENBCKOM MPOEKTE

* Onpeaennte Kakad MHPopMaLMA BaM HYKHa

e Co3amnTe ceneKkTopbl AaHHbIX U3 0b6beKTa Compilation
* Pa3peweH nn Unsafe Koa
* Lleneson dbpenmmBOpK
* Hannume HyXHbIX TUNOB
* NT.A4.

* [oanuwunTecb Ha 3TU AaHHble BMecTo Bcero obbeKkta Compilation

* [lepe3anycKaTbca 6yayT TO/IbKO CeNneKkTopbl



YTO ecnm BCe TaKM HYXKEH CUHTAKCKUC?



YTO ecnm BCe TaKM HYXKEH CUHTAKCKUC?

* Peannsaumm nHtepdpencos\metonos
* INotifyPropertyChanged, |IEquatable, ToString, [DebuggerDisplay], ...

* [eHepauyna cepunannsaumm 6es pedprekcmnm
* JsonSrcGen, .Netb System.Text.Json, ...

* KOHTEMHEpPbI 3aBUCMMOCTEMN
e Stronglnject, Jab, ...

* [eHepaTOpam HYKHbl NONA, CBOMUCTBA, UHTEepPeunchbl, aTpubyTbl TUNA



KaK Mbl MOYEM YCKOPUTb CamM reHepaTop?

* Ho Mbl He XOTUM 3anyCKaTb reHepaTop Ha Kaxkayto OyKBy B
« Console.WriteLine("Hello world!");

* HeT cmbiC/s1a 3anNyCcKaTb reHepaTop A1 BCEX TUMNOB eC/1I NOMEHAJICA
OoOAUH —TeHepaund He3aBNCUMOTO KOAA
* INotifyPropertyChanged
* |[Equatable
* Logging
* ToString



KaK Tenepb paboTaTb C CUMHTAKCMCOM?

public partial readonly struct IncrementalGeneratorInitializationContext

{

SyntaxValueProvider SyntaxProvider;



KaK Tenepb paboTaTb C CUMHTAKCMCOM?

e Co3paHne npoBanaepa CUHTaKcmMca B 2 LWara
* PUNbTpaUMA NMHTEPECYIOWMUX SNEMEHTOB
* CeneKTop C AOCTYNOM K CEMAHTUKe

* SyntaxProvider — He TO/NIbKO NPO CUHTAKCUC
* Bbl byaeTe noayyaTb BbI30Bbl NPU U3SMEHEHUAX B APYrnx dannax
* OHM MOTYT U3BMEHUTb CEMAHTUYECKYIO MOAb



3a4eM HYX¥XHa CeEMaHTUYeCcKas Moaenb?

public class AutoNotifyAttribute : Attribute { }

[AutoNotify] public class MyTargetType { }



3a4eM HYX¥XHa CeEMaHTUYeCcKas Moaenb?

public class AutoNotifyAttribute : Attribute { }

[AutoNotify] public class MyTargetType { }

/synta.xNode is TypeDeclarationSyntax typeDeclarationSyntax x
&& typeDeclarationSyntax.Attributelists
.SelectMany(x => x.Attributes)
.Select(x => x.Name)
.0fType<SimpleNameSyntax>()
\\\ Any(x => x.Identifier.Text == "AutoNotify") ///

65



3a4eM HYX¥XHa CeEMaHTUYeCcKas Moaenb?

public class AutoNotifyAttribute : Attribute { }

[AutoNotify] public class MyTargetType { }
[Generator.AutoNotify] public class MyTargetType { }

[AutoNotifyAttribute] public class MyTargetType { }
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3a4eM HYX¥XHa CeEMaHTUYeCcKas Moaenb?

public class AutoNotifyAttribute : Attribute { }

using GenerateNotification = Generator.AutoNotifyAttribute;

[GenerateNotification] public class MyTargetType { }



HoBbIN MHTEPDENC ODBEANHAET CUHTAKCUC U
CEMAHTURY

var syntaxProvider = context.SyntaxProvider.CreateSyntaxProvider(

predicate: (node, cancellationToken) => node is TypeDeclarationSyntax,

Where(x => x != null);

context.RegisterSourceOutput(syntaxProvider, (context, type) => ...);
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HoBbIN MHTEPDENC ODBEANHAET CUHTAKCUC U
CEMAHTURY

var syntaxProvider = context.SyntaxProvider.CreateSyntaxProvider(

transform: (context, cancellationToken) =>
{
var node = context.Node;
var semanticModel = context.SemanticModel;
var type = (ITypeSymbol) semanticModel.GetDeclaredSymbol(node);
return HasRequiredAttributes(type, semanticModel) ? type : null;
})

Where(x => x != null);

context.RegisterSourceOutput(syntaxProvider, (context, type) => ...);



{ Syntax element }

Filter:
X => x 1is TypeDeclarationSyntax
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{ Syntax element { Semantic model }

l

e
/Selector:

var semanticModel = ctx.SemanticModel;
var type = semanticModel.GetDeclaredSymbol(ctx.Node);
return HasRequiredAttribute(type, semanticModel)

? type

\\7 : null;

~

J
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{ Syntax element } { Semantic model

Filter:

Where(x => x != null);
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{ Syntax element } L Semantic model J Generator input cache

Selector Filter Generator

‘¢ N

enerator:
(ctx, type) => ctx.AddSource(
$"{type.Name}.Notify.cs",
GeneratePropertyChanged(type)))

- /

73



Console.WriteLine(
"Hello world!");

false

{ No output }
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-

[PublicAPI]
class Service { .. }

\

true
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-

[PublicAPI]
class Service { .. }

\

<\\ //gervice <\\
Attributes:
[PublicAPI]
Properties:
Me%hods:
V2N l J
true *L

null

[ No output }
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//EAutoNotiFy]
class Person

{

string name;

~

int Age { get; set; }

void SayHello() { }

N

/

Selector

Filter

Generator input cache

Generator
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[AutoNotify] //Eerson <\\

class Person Fields:
{ string name;
string name; Properties:
int Age { ; : } int Age {get;set;}
void Methods: Generator input cache

} \_ SayHello(); -/

Selector Filter Generator

78



//EAutoNotiFy]
class Person

{

string name;
int Age {
void

d

/PEI‘SOH

Fields:
string name;
Properties:
int Age {
Methods:

Q;

\

I

Selector

Person with
{ string name; }

Generator input cache

Filter Generator
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Person with
{ string name; }

Generator input cache

Generator

> {

//,partial class Person : INotifyPropertyChanged { <\\
public string Name {

get => name;

set { name = value; PropertyChanged?.Invoke(this, nameof(Name)); }

¥
public event PropertyChangedEventHandler PropertyChanged;

- /
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Person with
{ string name; }

!

Generator

-

* [eHepaTop He byaeT nepes3anyleH Ha USMEHEHUS B APYruxX TUNax
* DUNbTPaLMA N CENEKTOP MOTyT bbITb Nepe3anyLLeHbl

* ObpalweHnsa K AaHHbIM KOMNUAATOpa — 06bl4yHO BbicTpbie (5-10%)
* B KpanHem cny4dae ectb CancellationToken
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[Tpobnema nepexona K ceMaHTUKe

* [TognnucKa Ha CUHTaKCUC
* CeMaHTUYecCKas moaenb — AONoJ/IHUTE/IbHbIE AdHHbIE



[Toobnema nepexosa K ceMaHTUKe

* [TognnucKa Ha CUHTaKCUC
* CeMaHTUYecCKas moaenb — AONoJ/IHUTE/IbHbIE AdHHbIE

* Heckonbko partial-yacten = HeCKoNbKO HOTUDUKALUIA
e Ecnu Bbl NnepeLwnm K Tuny Bbl 0bpaboTaeTe ero HECKO/IbKO pa3

[AutoNotify] public partial class Person {

[PublicAPI] public partial class Person {



/}AutoNotiFy]
partial class Person

{

string nameField;

N

/EPublicAPI]
partial class Person
{

int ageField;

N
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/}AutoNotiFy]
partial class Person

{

string nameField;

N

/PGI‘SOI‘I

Attributes:
[AutoNotify]
[PublicAPI]

Fields:

/EPublicAPI]
partial class Person
{

int ageField;

N

\\‘ int ageField;

string nameField;

/

|
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~

/

J Y,

/}AutoNotiFy] A
partial class Person J
{
string nameField;
}
\ /
/gelector:
var type = semanticModel.GetDeclaredSymbol(ctx.Node);
return
? type
\\7 : null;
/}PublicAPI] A l
partial class Person
{ J
int ageField;
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/}AutoNotiFy]
partial class Person

{

string nameField;

~

)

Generator

partial class Person :

INotifyPropertyChanged {

string Name { get {..} set {..} }
int Age { get {..} set {..} }
event PropertyChangedEventHandler PropertyChanged;

}

~

J
/
\
/}PublicAPI]

partial class Person
{
int ageField;

N

X 2

/
™
‘<>—( Generator
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KaKk Toraa ob6pabaTtbiBaTb, HANPUMED,
BCE NOJA B Kaacce?

* CoXpaHUTE CUHTAKCUYECKUM SNEMEHT B NpoBangepe AaHHbIX
 ObpaboTanTe TO/IbKO 3N1eMeHTbl 06bABAEHHbIE B 3TOMN AeKaapaLmm
* [1na HeCcKoNbKMx partial-yacten cozpamte Heckonbko partial-knaccos

* B KaXK40M YacT — TO/IbKO TO YTO OTHOCUTCA K UCXOAHOM AeKnapaLuunm



CoxpaHAeM CUHTaAKCUYECKUN SNEeMEHT

var syntaxProvider = context.SyntaxProvider.CreateSyntaxProvider(
predicate: (node, cancellationToken) => node is TypeDeclarationSyntax,
transform: (context, cancellationToken) =>
{
var node = context.Node;
var semanticModel = context.SemanticModel;
var type = (ITypeSymbol) semanticModel.GetDeclaredSymbol(node);
return HasRequiredAttributes(type, semanticModel) ? type : null;
})

Where(x => x != null);



CoxpaHAeM CUHTaAKCUYECKUN SNEeMEHT

var syntaxProvider = context.SyntaxProvider.CreateSyntaxProvider(

predicate: (node, cancellationToken) => node is TypeDeclarationSyntax,

transform: (context, cancellationToken) =>

{

var node = context.Node;
var semanticModel = context.SemanticModel;
var type = (ITypeSymbol) semanticModel.GetDeclaredSymbol(node);

return HasRequiredAttributes(type, semanticModel) ? node : null;

})

Where(x => x != null);
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/}AutoNotiFy]
partial class Person

{

string nameField;

N

~

\_

Generator

partial class Person : INotifyPropertyChanged {

}

string Name { get {..} set {..} }
event PropertyChangedEventHandler PropertyChanged;
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partial class Person :

}

int Age { get {..} set {..} }

INotifyPropertyChanged {

/}PublicAPI]
partial class Person
{
int ageField;

N

~

Generator

92



[TpenmyLecTBa HOBOW
MOAMUCKM Ha CUHTAKCMKC

* KawnpoBaHue NCXoaHbIX AaHHbIX ANA reHepaTopa
* [eHepaTop Nepe3anycKaeTcs TOJIbKO eC/IM USMEHMUCA HYXKHbIM eMmy TUM
* HeT nepesanyckoB reHepaTopa Ha Habop CTOPOHHEro Koaa

* 60+ 3anycKkoB reHepaTopa ->0
Console.lWriteLine("Hello world!");
60+ 3anycKkoB ¢puIbTPa U ceneKkTopa



[TpenmyLecTBa HOBOW
MOAMUCKM Ha CUHTAKCMKC

* KawnpoBaHue NCXoaHbIX AaHHbIX ANA reHepaTopa
* [eHepaTop Nepe3anycKaeTcs TOJIbKO eC/IM USMEHMUCA HYXKHbIM eMmy TUM
* HeT nepesanyckoB reHepaTopa Ha Habop CTOPOHHEro Koaa

* 60+ 3anycKkoB reHepaTopa ->0
« Console.lWriteLine("Hello world!");
« 60+ 3anycKoB ¢puAbTPaA U ceneKkTopa

* [paHyNAPHbIN 3anycK per type
* [eHepaTop 0bpabaTbiBaeT 0AMH TMN 33 Pa3
* Echn uameHunca oauH TMN 3anyCcTUTCA TONbKO ero o6paboTumk

* BO3MOMKHOCTb NapansiesibHOro 3anycka
* NMoapep»KKa NnpepbiBaHMM Ha YPOBHE CXeMbl PaboTbl



(
|
|
\

[eHepaTopsbl B IDE

[lobaBneHue B

[eHepaumna Koaa
Patl A KOMMNUAALUUIO

class Person ]—}[

 class Address ]—}

| class Order ]—P

.
)I

)

-~ e e e e o mm o =
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YTO AenaTb ecaun HyXHbl BCE TUMbl B MPOeKTe?

* Hanpumep, JsonSrcGen - cepnannsatop
* Hy)XHO 3HaTb KaK cepmMann3oBaTb He TO/IbKO TEKYLLUN TUMN HO U €ro nons
* [Tona moryT 6bITb APYrUX TUMOB U UMETb COOCTBEHHYIO JIOTUKY CepUanmnsaLmnm

* Ecniv npoBaliaep Bo3BpalLaeT HECKO/IbKO 06beKToB

* SyntaxProvider
e AdditionalTextsProvider

* Bbl moxKeTe BbI3BaTb Collect() n paboTaTb CO BceMM pe3yibTaTaMn BMECTE



ObbeaAnHEHMNE HECKO/IbKMX 3/IEMEHTOB

var syntaxProvider = context.SyntaxProvider.CreateSyntaxProvider(

.Collect()
.WithComparer(
(IEqualityComparer<ImmutableArray<ITypeSymbol>>) comparer);
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/EJson] A
class Person
{
Address Address;
} 1
\C 4
{ Person Type }
4 Person Type )
Address Type
> Generator
Customer Type
\_ Company Type -
{ Address Type
/EJson] A T
class Address
{
string City;

J Y,
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Ecnn Bam HYXHbl BCE TUTTbI B NMPOEKTE

* Cobepute nx npm nomouwim Bbi3oa .Collect()

* [lepepante Komnapartop!
¢ CKopee BCero BaC MHTepecyeT Hain4vyme anemeHToB, a HEe X NOPAAOK

* [Mpn nsmeHeHnn ntoboro TMNa byaet nepesanyLleH BeCb reHepaTop



Ecnn Bam HYXHbl BCE TUTTbI B NMPOEKTE

* Cobepute nx npm nomouwim Bbi3oa .Collect()

* [lepepante Komnapartop!
¢ CKopee BCero BaC MHTepecyeT Hain4vyme anemeHToB, a HEe X NOPAAOK

* [Mpn nsmeHeHnn ntoboro TMNa byaet nepesanyLleH BeCb reHepaTop

* [eHepaToOp CTaHeT bbicTpee
* HeT nepesanycka ec/im USMEHUNOCb YTO TO CTOPOHHEE — CTPOYKa B METOoAe

 KOMNUAATOP peLlaeT YTo HYXKHO nepe3anycTuTb
 Jltobble ero oNTMMM3aLUMnN He NOTPEBYIOT USMEHEHU reHepaTopa



Jlroboe

N3MEHEeHNe
NPOEKTa

/ N3meHeHune \

6mnbnnoTek unm
HacTpoekK

3 pa3a Ha
Ka*Kabl HOBbIN
CMMBO/ B

\ peaakTope /

(
|
|
\

[eHepaTopsbl B IDE

[NobasneHune B

[eHepauna Koaa
Patl A KOMMUAALUIO

AHanus
KoAa

[eHepauuAa
HOBbIX
dannos

NPoeKTa

\
I
I
I

~ e o e mm mm o 7

AHa N3 HOBbIX
dbannos

/ MapcuHr \

HoBsble Tunbl u
YyneHbl TUNOB

Pa3pelweHune
CCbINIOK C
Y4E€TOM HOBbIX

\_ TunoB /
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Jlroboe

N3MEHEeHNe
NPOEKTa

-

o

~

N3meHeHne

6mnbnnoTek unm

HAaCTPOEK

3 pa3a Ha

Ka*Kabl HOBbIN

CMmBOAN B

peaakTope /

[eHepaTopbl B IDE

[NobasneHune B
KOMMUAALUMUIO

[eHepauua Koaa

(
|
|
\

ObpaboTKa
TONbKO
N3MEHMUBLLNXCS

AHanus [eHepauuAa o
dbannos

KoA4da HOBbIX

NpPOEKTa dannos

~ e o e mm mm o 7
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[eHepaTopbl B IDE

[NobasneHune B
KOMMUAALUMNIO

BxoaHble
AaHHblE

[eHepauua Koaa

Cenekto
P ObpaboTKa
AAHHbIX
TONIbKO
N3MEHUBLLUNXCA
I AHanus [eHepauuAa o
dbannos
KoAa HOBBbIX
MokeT BAnATb o
I NpPOEKTa dannos
Ha reHepaTop?

h________/
N3meHeHune

NpoeKTa
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[eHepaTopsbl B IDE

BxoaHble

ObpaboTka
N3IMEeHEeHUN

[lobaBneHue B
KOMMUAALUMUIO

AdaHHble

Lc%emp} {——————___

[ class Person ]—}[ ]\ Oiziinga

AAHHbIX
I I N3MEHMUBLLUNXCA
I dannos
Mo>KeT BAnAaTb I
Ha reHepaTop? I
“aa e e - - - e e . /
N3meHeHne
NpoeKTa
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A YTO CTQHET CO CTAapPbIMKM reHepaTopamm?

* Hnyero
 Komnmnnatop npeaoctasmT aganTtep A8 CTaporo nHrepdenca
 Apantep ob6beanHAET BCe BXOAHbIEe AaHHbIE

* CTapbl reHepaTop 3KBMBAJIEHTEH NOAMNMUCKE Ha BCE UCTOYHUKM
NaHHbIX cpa3y 6e3 punbTpaumu



goto demo;



HacKoO1bKO HOBbIE reHepaTopbl bbicTpee?

* Bu3yanbHble 3a4epKKM Habopa Koaa ncyesnu
* ThisAssembly

* [TONHOCTbLIO NUcyesnu 3dlMYCKUN BO BpPEMA Ha6opa KOA4d

* JsonSrcGen
* EanHbIn meToa Execute pa3but Ha oTaenbHble Aambabl
* MOeT UCMONHATLCA MHOTOMOTOYHO
e ABTOMATUYECKan NoadepKa npepbiBaHUM

¢ Hel/I3MepFIeMaﬂ YadCTb HAI'PY3KN Ha KOMMUIATOP
* [lapcuHr HOBbIX GannoB N nx 0bpPaboTKa CAyyaOTCA perKe



A Kode Koraa nntb??

[Generator]
public class CoffeeBreakGenerator : IIncrementalGenerator

{

public void Initialize(IncrementalGeneratorInitializationContext context)

=> context.RegisterSourceOutput(
context.ParseOptionsProvider.Select((x, _) => x.Language),

(_, ) => Thread.Sleep(600_000));
} COMPILING!
b -

xkcd.com/303




ECnny Bac ecTb reHepaTop

* [lepenanTe Ha HOBbIN MHTEPDENC

* Bbinrpbill Npon3BoANUTENbHOCTU 3aBUCUT OT CLLEHapUA
e [eHepaTop 3aBMUCUT TOJIbKO OT HacTpoek \ gon. painos
* Baw reHepaTop 3aBMCUT OT MHPOPMALMK O LLIeNIEBOM NPOEKTE
* Balw reHepaTop 3aBMCUT OT CUHTAKCUCA
* Balw reHepaTop 3aBMCUT OT BCEX TUMOB B NMPOEKTE

* Ec/am ecTb cTaTUYeCcKue 3aBUCUMOCTU

* Ucnonb3yite RegisterPostInitializationOutput
* MoapepKmnBaeTca B CTapom nHTpepdence



Ecaun Bbl OTKA3aaMCb OT reEHEePaTOPOB

* 13-3a npon3BoanUTENbHOCTHU
* MMepenamnte Ha V52022
* [lopaepxute HOBbIN UHTEPPENC
* [lonpocuTe aBTOpPa NoAAepHKaTb HOBbIN UHTEPdENC

* MOXHO NpegoCTaBmTb Pa3Hble peanmsaumm gna «CTaporo» n «KHOBOro»
KomnuaaTopos — cm. System.Text.Json.SourceGeneration

O bit.ly/3ABcrrb (Roslyn 4.0)

O bit.ly/2YI1THKU (Roslyn 3.11)

* M13-3a be3onacHoCTH
* EmitCompilerGeneratedFiles


https://bit.ly/3ABcrrb

Cnacmbo 3a BHMMaHMe

l I tessenr@gmail.com
O github.com/TessenR

g twitter.com/a_tessenr
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