/£
TINKOFF

fMnuem Kox
Korga nmwem Koa:
Source generator’bl

Oner CaooHOB



01

02

03

04

[MpoGnemaTunkKa

=  KOHTEKCT
= [locTaHOBKa 3aga4yu

Peanunsauug

= BapuaHTbl peLlieHnd
= CpaBHeHMe noaxoaon

Source Generator

=  [pobnembl 1 peleHus
= JIHTepecHble OLLNOKY

BbiBOAbI

= Korgacnegyet ucnonb3oBaTb
= [lpeumyLlecTBa



Oner Ca(poHOB

Beaywuin pa3padoTtynK Tinkoff

L g

12 ner
[1podunbHOE
OnbIT obpasoBaHue MSIT-SE



/£
TINKOFF

NMpo6nemarmka

. KOHTEKCT
= []JocTaHOBKa 3agayu



CepBuc A

[MpunoxxeHune

CepBuc b

Cepeuc N
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Jlornpyem gaHHbIe 01
nepen oTnpaBKoV

OTnpaBndem JaHHble
BO BHELLHIOK CUCTEMY

02

Ilornpyem T0, 4TO
NONy4Yunun B OTBET

03

Jlornpyem pasHuuy mexay
04 TeM, YTO OTNPaBUNIN N TEM,
4YTO NONYYUNN B OTBET



OrpaHnyeHna — 4YyBCTBUTEJIbHbIE AAaHHbIE




MacKnposaHune




public interface Contact

{

MaskedDifference Compare<T>(T first, T second);

MaskedResult Mask<T>(T input);



DYHKLNOHAaNDbHbDbIE HedyHKLUNOHaNbHbDbIE

= JlormpoBaHne ¢ MacKupoBaHuem = [apaHTnAa, YTo HUYEro
YYBCTBUTENbHbIX JaHHbIX NMLWIHEero He nonageT B nor

_ MoV N3MEHEHUN CTPVKTVDbI
= CpaBHEHMUE CYLLHOCTEV P PYKTYP

C pe3ynbTaToM = [loBefeHue No YyMonyaHuo
B MACKMPOBaHHOM Buae 019 pasHbIX TUMOB

TpEGO Ba H I/Iﬂ = Yno0OHada HacTpoWKa

= MuHMUMYM NpPaBoOK
Npu NSMEHEHNN CTPYKTYPbI

= OWNOKM KOMNUAALXK NPK
HenpaBWbHOW HaCTPOMKe

= Be3onacHocTb (type safety)

= [1pon3BOAUTENBHOCTb
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Peannsaumnsa

= BapunaHTbl peweHn
= (CpaBHeHNe nogxoaos



PedneKkcnsa



BapnaHTbl

BnunntbcA B CYLLECTBYIOLLYIO
ONGNNOTEKY

Bnnnutbca nocne cpaBHEHUA

Bnnnutbca B npouecc
CpaBHEHUA

Bnunutbca [0 cpaBHEHUA

BNnnnutbCcAa B noru

Aicnonb3oBaTb NyTU B jSON

ilcnonb3oBaTb perynapkun\
npeduKcbl\cyddUKeol

Hanuncartb CBOIO
ONGNANOTEKY

MOPKHYTb CYLLECTBYOLLYIO

HanuncaTtb CBOKO
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public MaskedDifference Compare<T>(T first, T second) => GetDiff(first, second);

private MaskedDifference GetDiff(object first, object second)

1
// if (first.GetType() != second.GetType())
foreach (var property in input.GetType().GetProperties())
1
var maskStrategy = GetMaskStrategy(property);
result[property.Name] = Compare(property, first, second, maskStrategy);
¥
return result;
¥
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NMpocTonm KoA

private Difference Compare<T>(IEnumerable<T> first, IEnumerable<T> second);
private Difference Compare<T>(T? first, T? second);

orivate Difference Compare(string? first, string? second);
orivate Difference Compare(int? first, int? second);
orivate Difference Compare(bool? first, bool? second);

//

private Difference Compare(byte? first, byte? second);
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YA00OHaA HACTPOMKA

public class

1
[MaskFirstName]
public string FirstName { get; set; }
[MaskLastName ]
public string LastName { get; set; }
[MaskBirthDay]
public DateOnly BirthDay { get; set; }
¥
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NToro

Mnochbl

Mano Koga
YHuBepcanbHbIn MeTox
Yno06Haa HacTpomKa aTpudyTamu

MUHUMYM NPaBOK NPU N3MEHEHUN
CTPYKTYpPbl

[loBegeHmne Nno ymondaHuto ona pasHbix
TUNOoB

MwnHycCbI

Henb34 NOCMOTPETb UTOrOBbIN KOA

[pon3BoANTENBbHOCTb (MOMHO
KOMMUIUPOBATb BblpaXKeHue)

Ha aTane Komnunauum Henb34
NPOBEPUTb KOPPEKTHOCTb HACTPOEK
(MmoyKHO Debug.Assert)

OLWMOKM NP BbIMONHEHUN
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public MaskedDifference Compare(Contact? first, Contact? second)

1

var result = new MaskedDifference();

if (first?.LastName != second?.LastName)
{
result[nameof(Contact.LastName)] = new Difference(
MaskLastName(first?.LastName),
MaskLastName(second?.LastName)
)5
}
// CpaBHeHue Apyrmnx CBOUCTB
return result;

19 57



public MaskedDifference Compare(Contact? first, Contact? second)

{

var result = new MaskedDifference();

if (first?.Id != second?.Id)
{

result[nameof(Contact.Id)] = new Difference(first?.Id, second?.Id);

// CpaBHeHue Apyrmux CBOUCTB
return result;
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rNniochbl MunHycbl

MOXHO NOCMOTPETb KO Ha KaxKayto CyLHOCTb TpebyeTed
CBOIN MeTof

[1pOn3BOANTENBHOCTb
TpyposaTpaThbl

Ha aTane kKomnunaunum moxHo Py P

NPOBEPUTb KOPPEKTHOCTb HACTPOEK HeynoOHaga HacTpoliKa

bonblle NPoBepOK Ha aTane [1py SMEHEHNIN CTPYKTYPbl HUKaKne

KoMmnunauum HOBblE CBOCTBA\CYLLLHOCTH HE

nonagytT B 1ol

EOMHCTBEHHOE, YTO MOXKHO NONTKU He
TdK -4TO TO HE 3aMaCKNPYETCA
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| eHepauna Koaa
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BapnaHTbl

T4 WaGnoHbI

3anycKaTtb pyKamu

NHTerpuposatb B CI\CD

icnonb3o0oBaTtb Source Generator

[eHepupoBaTb Kog npu ounae
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Generated source
code added as input . Compilation resumes
to compilation

Source generator step
of compilation

Compilation Runs

#—________

Analyze Generate

source new source
code code

_———“
I S S . -

\ Source Generator

/
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https://learn.microsoft.com/en-us/dotnet/csharp/roslyn-sdk/source-generators-overview



[eHepaTop — npumep Koaa

sourceCode.Append (@$”
public partial class {comparableClass.Name}Comparer

{

public MaskedDifference Compare({comparableClass.Name} first, {comparableClass.Name} second)

{

var result = new MaskedDifference();*;

foreach (var property in GetProperties(comparableClass))

{
var maskStrategy = GetMaskStrategy(property);”’);

sourceCode.Append(@%$”
if (first.{property.Name} != second.{property.Name})

{

result[property.Name] = new Difference(
Mask(first.{property.Name}, maskStrategy),
Mask(second. {property.Name}, maskStrategy)
)
1)

sourceCode.Append (@$”
return result;

)
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[eHepaTop — npumep Koaa

[GeneratedComparer(typeof(Contact))]
public partial class ContactComparer

{
}
public partial class ContactComparer
{
public MaskedDifference Compare(Contact? first, Contact? second)
{
// if (first is null || second is null) ...
var result = new MaskedDifference();
if (first.LastName != second.LastName)
{
result[nameof(Contact.LastName)] = new Difference(
MaskLastName(first.LastName),
MaskLastName(second.LastName)
)
}
// CpaBHeHuWe Apyrux CBOUCTB
return result;
}
}

20 |57



NToro

Mnochbl

YHuBepcanbHbln MeTof - NULLEM
anropuTm

MOXHO NOCMOTPETb KO
Yno0Haa HacTpomKa
[1pon3BOANTENBHOCTb

Ha aTane KoMmnunaumum MoKHo
NPOBEPUTb KOPPEKTHOCTb HACTPOEK

Owno6KmM B compile time

MWUHUMYM NPaBOK NPY NU3MEHEHN
CTPYKTYpbl

MwnHycCbI
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CpaBHeHune
noaxoaos

Y100CTBO HACTPOWKN - paboTa
c aTpubyTamu

ABTOMAaTNYeCKoe
0OHOB/EHNE KOaa

Compile time npoBepKu

be30nacHOCTb (C TOYKM 3peHUS
NPOBEPOK, TUMNOB 1 T.4.)

[1pon3BOANTENBHOCTb

JlocTyn K Koay

[ToaBepXKEeHHOCTb OLWMOKam

Pednekcuna

Kon

Source
Generator

28



/£
TINKOFF

BbiOpaHHOeE pelleHune

= [Ipobnembl N pelleHns
" /IHTepecHble OLLNOKN



Mpo6nembi
N pelieHns

[TepBbIN 3anyCK
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu

Mopaaeprkka IDE
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu

Mopaaeprkka IDE

OTnaanTb pa3paboTKy
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu

[MoppepxKa IDE

OTnaanTb pa3paboTKy

TecTUpoBaHME U MacluTabnupoBaHue
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu

Mopaaeprkka IDE

OTnaanTb pa3paboTKy

TecTUpoBaHME U MacluTabnupoBaHue

3anyckaTtb Ha peanibHOM MPOEKTE
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu
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Pa3o0paTbca C TECTUPOBAHNEM
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu

[MoppepxKa IDE

OTnaanTb pa3paboTKy

TecTUpoBaHME U MacluTabnupoBaHue

3anyckaTtb Ha peanibHOM MPOEKTE

Pa3o0paTbca C TECTUPOBAHNEM
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK
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Mpo6nembi
N pelieHns

[TepBbIN 3anyCK

HanTn YyenoBeka, MUMeLLLEero onbIT C source generator’amu

[MoppepxKa IDE

OTnaanTb pa3paboTKy

TecTUpoBaHME U MacluTabnupoBaHue

3anyckaTtb Ha peanibHOM MPOEKTE

Pa3o0paTbca C TECTUPOBAHNEM

OWNOKN

Icnonb3oBaTb ANarHOCTUKM

HoBble abCcTpaKkuum

CHa4dana HanmcaTtb KoA pyKamu
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VIHTepecHbIe OWNOKN



AGCTpaKumng
NnoTeKna

Asndaetcda nu nullability
aTpnoyTom cBOiNCTBAa?

AbcTpakuma “CoincTBo”
IsNullable: true

public class Contact

!
public string? { get; set; }

¥

AbcTpakuua “Tun”
IsNullable/NullableString
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AGCTpaKunAa
noTexKkna—?2

A Konnekuuna?
OTHOCUTCA K TUNY
U K CBONCTBY?

public class Contact

{

¥

public string][]

{ get; set; }
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AGCTpaKunAa
noTekna—3

AbcTpakuma “CoincTBo”
IsCollection: true

public class Contact

{
public double[][]]] { get; set; }

¥

AbcTpakuma “Tun”
ArrayType \ ItemType = ArrayType

44



HenpuatHoe coo6biTHE

foreach (var property in publicProperties)

{
sourceCode.Append($"public {property.Type} {property.Name} {{ get; set; }}");

¥




HenpmnarHoe coo6biTnie — 2

foreach (var property in publicProperties)

{
sourceCode.Append($"public {property.Type} {property.Name} {{ get; set; }}");

public class InputObject

{
public string @event { get; set; }

public class OutputObject
{

public string ; ; + // Compilation Error




We need to go deeper

var className = maskableType Name;
var @namespace = maskableType ContainingNamespace ToString();

sourceCode Append($"var instance = new {@namespace}.{className}();");




We need to go deeper — 2

var className = maskableType Name;
var @namespace = maskableType ContainingNamespace ToString();

sourceCode Append($"var instance = new {@namespace}.{className}();");
namespace Test
public class OuterClass

{
public class InnerClass { // ...

Ji ooc

var instance = new Test InnerClass(); // Compilation Error




ropAafokK npexae Bcero

// return value switch

/1 A
// MyType myTypelnstance => myTypelnstance.Do()
/] }

foreach (var (type, fullName) in classDescriptions)

{
sourceCode.Append($"{type} {fullName} => {f}.Do(),");

¥




NMopaaoK npexae scero — 2

// return value switch

/1 A
// MyType myTypelnstance => myTypelnstance.Do()

/] }

foreach (var (type, fullName) in classDescriptions)

{
sourceCode.Append($"{type} {fullName} => {f}.Do(),");

return value switch
{

object objectValue => objectValue.GetHashCode(),

string stringValue => stringValue.Length, // Compilation Error
=> throw new Exception()




[IPOCTPaAHCTBO

context.AddSource($"{classDescription.Name}Builder.g.cs", sourceCode);




NMPOCTPaAHCTBO NMEH — 2

context.AddSource($"{classDescription.Name}Builder.g.cs", sourceCode);

namespace Test

{
public class MyClass

{
1 oo

namespace Test2

{
public class MyClass

{
1 oo




CpaBHeHune
noaxoaos

[1pOoCTOTa NCNONIb30BaHUA

[lpoCcTOTa HANMcaHWAa Koaa

MacLwTabupoBaHue

TecTupoBaHue

[logneprkka

NlebGar

Pednekcus

Kon

Source
Generator

* Hy*KHO BpemA
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Source generator

= Korga cnegyeT ucnonb3oBaTb source generator
= [lpenmyLuecTBa source generator'os



Source Generator

Koraa
NCNnosb30BaThb

= []pOCTON anropuTm

= MHOro ogHoo0pa3HOro Koaa
(ecnu npobnema He B apXnTeKType)

= Pab6oTtac atpubyTamu

= TpeboBaHUA K NPON3BOAUTENBHOCTY

Koraa
He ncnonb30oBaThb

= CNOXHbIn aNnropuTm

= OObEM Kopa reHepaTopa
ONN30K K UTOroBOMy

= TpeboBaHUA He
CTabuNN3npoBannCb

NpenmyuiecrTBa

= Tynob6e30nacHOCTb
= JleKnapaTuBHbIA Noaxon
= MOXXHO CMOTPETb HanNnMCGaHHbIN KoL

= Hu3Koe BANAHKA Ha OuNa NpoeKTa
(KpoMe NpaBKK CBA3aHHOro Koga)

= []pOBEPKM Ha aTane KoMmnunaunum
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HoBbi ONbIT

KayecTBeHHO HOBbIN
VPOBEHb NMPOAVKTa
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rpynmep nora

"Deal": {
"Details": {

"Summary": {
"RegistrationRegion” "16 => 86",
"AddressConfirmed” "null => true‘

}s

"Contacts": [{
"Details": {

"Email": "a¥xxk**F*z@mail.ru => a¥*Fx***z@gmail.com”

}s
"Id[Id]": "1234567"

}]




BOnpochl
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CCbINIKN

AHppen atnoe — Source Generator 2.0
https://www.youtube.com/watch?v=p6rxDJwQpol

AHppen AatnoB — Source Generators B gencrenn
https://www.youtube.com/watch?v=6QWZds35rGs

CnncoK 6M6nnoTeK Ha source generator’ax
https://github.com/amis92/csharp-source-generators
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Backup slides



