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Bonpoc B 3an



Bonpoc B 3an

KTo akTMBHO ncnosb3yet extension methods?



NnaBHbIN Te3UC

Extension Members He meHAOT TN —
OHW pacwmparoT BuAUMbIN APl B TeKyLLEM KOHTEKCTE.

{ type + visible extensions + lookup = member-like API }




B uem cmbicn?

JTO He NpocCTo pa3sBuTue extension methods.

OTO War K bonee 6oraton moaenn BHelwHero API:
KOA BbIrNAANT Kak paboTta c yneHaMu Tmna,
HO pa3pewaeTca Yepe3d compile-time lookup.
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C#3

O uem norosopum

3aueM noaBuancCb extension methods

Y10 nameHmnoce B C#14

YTO NnpouncxoamT Noa Kanotom
[Ae MOryT XXAaTb HENPUATHOCTA
Kak npoektnposatb extension API
[lpakTnyeckme BbIBOAb

C#14

C#15

] 06/89



CKkBO3HOM Npumep

3apaua:

[loAKAHOUNTE HOBBIN NMaTexHbIn Wwao3 MyAwesomePay.

BHYTpeHHAA MoAenb naaTexxen yXe cyLlecTByeT. eé ncnonb3ytot API,
OTUYETHOCTb, aHTUDPOA, CBEPKM M audit.

Hy>xHO pobaBnTb gateway-specific noBegeHmne pagom c
MHTErPaLNOHHBIM CN0EM, He pa3ayBas AOMEH.

Eyaem pabotatb ¢ Money 1 Payment.

] 07 /89



NcxoaHaa moaenb

4 \

public readonly record struct public sealed record Payment(
Money ( Guid Id,
decimal Amount, string Customerld,
string Currency Money Amount,
); PaymentStatus Status,
string ExternalOrderId,
DateTimeOffset CreatedAt);

" v




Yto penatb ¢ TpeboBaHaAMM
MyAwesomePay

Gateway NpPMHOCUT CIOXKHYHO NOMMKY, KOTOpas HauynHaeT BbIra4eTb Kak
"0bblYHblE CBOWUCTBA U METOAbI".

TpeboBaHune gateway UTto 3a 3Tm cKpbiBaeTcA
(MyAwesomePay)
MinorUnits AEeHeXHaa ceMaHTMKa 1 BantoTHbIe NpaBuia
ldempotencyKey 3almMTa OT 4BOVNHOIO CNMCaHusA
NormalizeStatus() MannwuHr BHELHWX CTaTyCOB
Requires3DS anti-fraud n TpeboBaHnA NAATEXHbBIX CUCTEM
CanRetryCapture() nNpaBuaa NOBTOPHOro NPOBeAEHNA onepaumii
SignPayload() 6e30MacHOCTb U NPOBEpPKA NOAJMHHOCTY
3anpocoB

 BCE 31O Nerko cnpsATtatb B extensions.

] 09/89



[TouemMy HeNb3A NPOCTO MEHATb
Payment u Money

LlOMEeHHaA Mofiellb

Payment / Money

MCI’IOﬂbSyIOTCFI B KJ1KO4YEeBbIX YaCTAX CUCTEMbI:

=] APl
] oryéTtHOCTDL
aHTUdpoa

CBEpKM

CrabunbHbi core domain

M3meHeHne Payment unu Money
npeBpaTUT JOMEHHYIO MoAenb
B MHTErpaumMOHHYHO CBanky
W CO3[aCT PUCKWN ANs BCEN CUCTEMBI.

ab Tpe6oBanusa MyAwesomePay

Gateway TpebyerT:

QARANDO

minor units

idempotency key
nognuce payload
HOpManu3aumio CTaTycoB

risk / 3DS / manual review

retry / capture / refund

Integration-specific behavior

Q PelueHue C#3  Extension methods
- AganTep yepes MeTofbl

Bonee BblpasuTenbHblit
extension API

C#14 Extension Members

5E LleHa

[MoBegeHve Tuna cTaHOBUTCA
3aBUCUMBIM OT KOHTeKCTa:
using / namespace / scope

sEEEGGE] 10/89




dBoaoumna extension methods

3auem oHu noasuancb B C# 1 noyemMy CTaporo rnoaxoaa co
BPEMEHEM CTai0o HEAOCTATOYHO.

C#3 e LINQ e using System.Linq e methods only




C#3 C#14

KOHTeKCT noaBaeHuns

C#3 npuHéc LINQ, nambabl, expression trees n query syntax.

Extension methods ctanm nHdpacTpykTypon, kotopas

no3soamna LINQ

DACWNPATb CYWLECTBYHOLLNE TUTIbI HEPE3

using System.Linq.

Microsoft Learn — LINQ standard query operators

C#15

S 12/ 89


https://learn.microsoft.com/en-us/dotnet/csharp/linq/standard-query-operators/

crosoft Learn — Extension members / extension methods

C#3 C#14 C#15

WELELGELEELERE

Paclunpatb cywectsyrowme TMnbl 6€3 HacieaoBaHMS,
nepekoMnuAALMN N N3MEHEHUS NCXOAHOTO KOAa.

] 13/89


https://learn.microsoft.com/en-us/dotnet/csharp/programming-guide/classes-and-structs/extension-methods

LINQ kak rnaBHbIV apanBep

-~

-

var captured = payments

.Where(p => p.Status ==
.Select(p => p.Amount)
.ToList();

PaymentStatus.Captured)

~

C#15




[ C#3 ][ C#14 ][ C#15 ]

®opma extension method

MuHnmanbHaa cneundmkaums: static class + static method + this receiver

4 \

public static class PaymentGatewayExtensions
{
public static MyAwesomePayRequest
ToMyAwesomePayRequest(
this Payment payment,
string merchantId) => ...;

}

\_ v

Microsoft Learn — Extension members / extension methods

« 0bbaBAaeTca B top-level static class

e CaM MeTo/, ToXe static

« this Payment payment 3agaért receiver

* BbI3bIBaeTCA Kak instance method nocne
using

« hakTn4yeckm octaétca static method



https://learn.microsoft.com/en-us/dotnet/csharp/programming-guide/classes-and-structs/extension-methods

Knaccnueckum extension method

-

{

¥

\_

public static class MoneyExtensionMethods

public static long ToMinorUnits(this Money money) =>
decimal.ToInt64(
decimal.Round(money.Amount * 100m, 0));

~

C#15




C#3 C#14 C#15

Bbi3oB Bbirnaaen Kak instance method

4 N

var request = payment.ToMyAwesomePayRequest (
merchantId);

Console.WriteLine(
payment.Amount.ToDisplayAmount());

\_ v




Monb3a / orpaHnuyeHue / puck

C#15

NMonb3a

OrpaHuueHune

Puck

agantumpyem Money K
TpeboBaHuAM gateway

TO/IbKO METO/bI:
ToMinorUnits(),
CanBeCaptured()

Ba/JIFOTHbIE NpaBuaa MOryT
cnpsaTtatbca B helper-e

yaobHo ans LINQ-like
arperaymm

HeT
properties/static/operators

LMpoKKne extensions Hag
IEnumerable moryT cTatb
Marvem

HEe MeHAEM NCXOAHble TUTlbI

noBeAeHME MPUXOANT U3
namespace

business logic ye3xaeT n3
JIOMEHHOW MoAaenu

] 18/89



[ C#3 ][ C#14 ][ C#15 ]

paHuLbI MOoaenn

[louemy 370 6bIn facade, a He n3MeHeHMe TNa

-

// extension-style Bbi30B
payment. ToMyAwesomePayRequest(merchantld);

payment, merchantld);

~

// TOT Xe MeToh MOXHO Bbi3BaTb Kak static method
PaymentGatewayExtensions.ToMyAwesomePayRequest (

)

csharplang #8548 — The design space for extensions

N06aBAAKOTCA TONIbKO METO/b

3TO BHelwHuM static API

HeT extension properties
HeT static members Ha TUne
HeT extension operators
0bblYHble members T1Mna
npuopuTeTHee



https://github.com/dotnet/csharplang/issues/8548

C#3 C#14

Uem Extension Members He asBAsAOTCA

Extension Members — 3TO He:

« interface implementation

e virtual / override

« dynamic dispatch

« JOCTYN K private state

e HacToAWwmMM member B reflection ncxoaHoro Trna

Learn — Extension mem bers / extens ion met hods

#15



https://learn.microsoft.com/en-us/dotnet/csharp/programming-guide/classes-and-structs/extension-methods

C#3 C#14 C#15

Mouemy methods-only ctano He xBaTaTb?

He BCE yaA0H6HO BblipaXkaTb METOAaMM

BblYNCAAEMbIE MPU3HAKM AyULle YNTArOTCA Kak CBOMCTBA
babpukn ectecTBEHHee BbIrNAAAT Kak ctathndeckoe APl Tina
onepaumun Hag value object xouetca nucaTb Kak onepaTopbl
e pattern matching yao6bHee paboTaeT coO CBOMCTBaMM

] 21/89



C#3 C#14 C#15

Mouemy methods-only ctano He xBaTaTb?

Fluent API - BbI30Bbl CTPOATCA LEMOUKOW N YMTAOTCA MOYUTU KaK eCTECTBEHHbIN A3bIK (KaK
“poaHon API Tmna”).

Ho methods-only moaenb 3actaBasna nucarts:

money.IsPositive() BMeCTO [ money.IsPositive ]

MoneyFactory.Usd(100m); BMecCTO [Money.Usd(l@@m); ]




C#3 C#14 C#15

Mouemy methods-only ctano He xBaTaTb?

DSL (Domain Specific Language) - API, KOTOpbI/ BbITSAUT KakK A3blK NPegMeTHON 0baactu u
YnTaeTCca AeknapaTuBHO:

[ payment.Requires3DS ]

Ho methods-only nomaet “a3bik npeagmeTHOM obnactn”:

PaymentGatewayExtensions.Requires3DS (payment)




C#3

C#14

C#15

Mouemy methods-only ctano He xBaTaTb?

Domain primitives - 370 value objects, koTopblie MogennpyroT 6U3HecC-CyLHOCTW.

_ MoneyOperations.Add(left, right);
helper-style API: MoneyFactory.Usd(100m);

Ha "ectectBeHHOM" APl 6yzeT Bbiriagete 6onee NakOHNYHO:

(

\_

left + right;

\

Money .Usd(100m) ;
money.MinorUnits

J

SEIEENEY 94/89



C#3 C#14 C#15

Mouemy methods-only ctano He xBaTaTb?

,ﬂ,flﬂ KOHCI)I/IpraLI,I/II/I, KOTOPaA YNTaeTCA KaK AeKNapaTUBHOE ONMMcCaHne CUCTEMbI:

services.AddPayments(options =>

{
options.RetryPolicy = RetryPolicy.Exponential;

options.Require3DS = true;

})s

C Pattern matching moxHO onucbiBaTb 10rmnky yepes patterns, a He uepes imperative
conditions:

( if (payment is { Requires3DS: true }) |

{
RedirectToChallenge();

\ y,




Yto pobasun C# 14

Extension blocks, properties, static members, operators
M HOBbIN YPOBEHb BblPa3nNTeNbHOCTMW.

extension blocks e properties e static members e operators




C#14 / .NET 10

C#14 pobasnsaet extension blocks.

Tenepb, KPOMe METOAOB, MOXHO A00aBAATb CBOWCTBA, CTaTUYECKNE Y/IEHDI
M onepaTopsl.

JTO He oTMeHseT C#3-Mmogenb, a JoCTpanBaeT ee.

Microsoft Learn — What's new in C# 14

1 27/ 89


https://learn.microsoft.com/en-us/dotnet/csharp/whats-new/csharp-14

Extension block

//;;blic static class MoneyExtensionMembers\\\\
{

extension(Money money)

{
// instance extension members
}
extension(Money)
{

// static extension members

NI v




Extension property

//;;tension(Money money ) ‘\\\

{

public long MinorUnits =>
decimal.ToInt64(
decimal.Round(money.Amount * 100m, 0));

public string DisplayAmount =>
$"{money.Amount:0.00} {money.Currency}";

\ v




NMpumeHeHne CBOUCTB

C#3

-~

if (payment.Amount.IsPositive)

{

N

var minorUnits = payment.Amount.MinorUnits;
SendToGateway(minorUnits);




‘ C#3 ’[ C#14 ]‘ C#15 ’

Extension property: MinorUnits

extension(Money
{
public long
{
get
{
var
{
}s

}

&}

money)

MinorUnits

scale = mo

"JPY" => 0
"KWD" => 3
=> 2

return (long)(money.Amount *
(decimal)Math.Pow(10, scale));

~

ney.Currency switch

J

J

v

YntaeTca Kak CBOUCTBO,
HO COAEP>XXMT NpaBuia

MNonb3a: unTabenbHOCTD.

OnacHoOCTb: Ba/ItOTHbIe

NnpaBWia BbITNAAAT KaK MPOCTOE

CBOWCTBO.




Payment property

//;;tension(Payment payment) *\\\

{

public bool CanRetryGatewayCall =>
payment.Status is PaymentStatus.Created
or PaymentStatus.Failed;

public bool RequiresManualReview =>
payment.Risk.RequiresManualReview;

L v

s 32 89




Pattern matching n extension properties

Property pattern HaunHaeT BnaeTb BHeLWHMN AP

/ \ MNonb3a:
extension(Payment payment) YnTaeMbIN Kog, YA00HO
{ ncnonb3oBatb Ans DSL n workflow
public bool RequiresManualReview =>
payment.Risk.RequiresManualReview; OrpaHunuyeHwue:
} property He yactb Payment,

3aBUCUT OT USing

if (payment is { RequiresManualReview: true })
{ OnacHOCTb:

SendToManualReview(payment); MCTOYHMK NpaBuaa He BULEH B
Q / MecCTe BbI30Ba, CKpbITas bu3Hec-
noruvka B pattern matching




Static extension members

//;;tension(Money) ‘\\\

{

public static Money Usd(decimal amount) =>
new(amount, "USD");

public static Money FromMinorUnits(
long minoruUnits,
string currency) =>
new(minorUnits / 100m, currency);

X v




NMpumeHeHue static API

@ \

var amount = Money.Usd(125.50m);
var fee = Money.Usd(1.25m);

var request = Payment.Pending(
customerld,
amount + fee,

externalOrderld);
\_ /

C#3




Extension operators

« operators: + MOYTK NOJIHOCTbIO CKPbIBAET MCTOUYHMK NOBEAEHMSA
e COCTaBHOE NpuUcCBaMBaHMeE: += MOXET CTaTb JlOKaJbHbIM DSL

« DSL-npumepsl: ~payload, writer << message, list += item

« duck typing: foreach / await / deconstruct uepe3s pattern lookup




Extension operator:
Bblpa3uUTe/ibHO, HO TpebyeT ANCLUUN/INHDI

///;;tension(Money)

{

~

public static Money operator +(Money left,
Money right)
{
left.EnsureSameCurrencyAs(right);
return new Money(left.Amount +
right.Amount, left.Currency);

}

}
\\;i?P total = payment.Amount + fee;

v

Xopouuo:

KoZ 6A1M30K K LJOMEHHOMY A3bIKY,
yA0obHO ana value object,

nerko umtatb happy path.

Nnoxo:

MCTOYHUK onepatopa He B Money,
apyrasa 6mbanoteka MOXeT NPUHECTY
ApYyrov onepartop/npaeuna,
KPUTMYHaA NOANTMKA MOXET CTaTb
HEBUAVMOMN.

1 37/89



NHorpa asHbin APl nyuwie kpacusoro
oneparopa

-

var fee = Money.Usd(1.25m);
var total = payment.Amount
fee;

Console.WriteLine(
total.DisplayAmount);

\_

~

4_

v

C#15

-~

"

// bonee 4yecTHbin API
ONA KPUTUYHBLIX MpaBun
var total =

MoneyCalculator.Add(

payment.Amount,
fee,
CurrencyPolicy.Strict);

~

v




Extension operator:
syntax — static implementation

///;;;ension(Money)
{

public static Money operator +(
Money amount,
GatewayFee fee) =>
MoneyCalculator.Add(
amount,
fee.Amount,
fee.Policy);

}

var total = payment.Amount + gatewayFee;

// MOXHO npencTaBUTb Kak

var total = MyAwesomePayOperators.op Addition(
payment.Amount, gatewayFee);

~

UTo BaXXHO:
operator npuxoaut 13 extension scope,
a He n3 camoro Money.

Nouemy 310 OonacHee, uem property:
CUMBOJ + MOYTM MONHOCTbIO CKPbIBAET
MCTOUHWK MOBEAEHMS.

Ana peHer 310 O3Hauaer:.
npaBwnaa BaatoT, OKPYrNEHMS N KOMUCCUI
MOTYT CNPATaTbCA 338 O4HUM CUMBOJIOM.




Compound assignment:
+= KaK JioKaJsibHbin DSL

ﬁxtension(PaymentBatchDr‘aft draft) \
{

public void operator +=(Payment payment)
=>
draft.Add(payment);

public void operator +=(
IEnumerable<Payment> payments) =>
draft.AddRange(payments);

}

var draft = new PaymentBatchDraft();
draft += payment;

Q’:ﬁct += retryQueue; /

B MyAwesomePay Mmo)XHO peann3oBatb:
« draft += payment
e draft += retryQueue

Ho 310 compile-time sugar:

 OnepaTop HaugeH yepes scope/using

* noBejeHMe He B Payment

* ny6anuHbIn APl goaxeH 6biTb O4eBMAEH
« ana value types BaxkeH ref receiver




OnepaTtopsbl Kak DSL:
MO)XXHO, HO He Bceraa HY>KHO

=>

¥

{

i

///;;tension(object)
{

var body = ~new

~

public static string operator ~(object payload)

JsonSerializer.Serialize(payload);

payment.Id,
amount = payment.Amount.MinorUnits,
payment.Amount.Currency,

signature = payment.SignPayload(secret)

v

Mo>xHo peannsoBartb:.
* MacCuB * UnNCaOo

o List<T> += item

« ~object - JSON

e writer << message

Ha npumepe MyAwesomePay MOXHO
NpeacTaBUTb KOMMNAKTHbIN CUHTAKCUC ANS
cbopkn Tena 3anpoca, HO onepaTop
JNOJIXXEH ObITb OUEBNAEH BCEN KOMAHAE.
NHaue 310 He DSL, a CKpbITbIV JIOKaAbHbIN
A3bIK.

S 41/89



C#3 C#15
Pattern-based API:
duck typing 6e3 nirepdgenca

Extension member MoXeT BKAOUNTb A3bIKOBYH) KOHCTPYKLMHO

A(tension(MyAwesomePayBatch batch) \

{ Pattern-based Toukun Bxopa:
public MyAwesomePayEnumerator GetEnumerator() =>
new(batch.Payments);  foreach — GetEnumerator()
} e await - GetAwaiter()
, « deconstruct - Deconstruct()
goreach (var payment in batch) « initializer — Add()
await gateway.SendAsync(payment);
} KOHTEKCT KOMMUAALMM MOXKET CAenaTb
TN "NOXOXNM" ANA KOHKPETHOM

// batch He cTan IEnumerable<Payment> A3bIKOBOW KOHCTPYKLMW.
\\<Ci HO foreach ysugen pattern. 4////

S 42 /89



C#3 C#14 C#15

HYt0 namenumnoco B C#14?

C# 14 pan MOLLHbIN MHCTPYMEHT 414 Bblpa3ntesnbHoro API.

Ho yem ectecTBeHHee BbITNAANT BbI30OB, TEM C/ZIO>KHEE MNMOHATD,
KTO BJ1ageeT noBeaceHmeM.

] 43/89



C#3 C#14 C#15

Mo>xHo nm 6bis10 caenatb MHaue?

C# Extension Members

member-like syntax + compile-time lookup
He MEHSOT CUCTEMY TUMOB

Kotlin extensions
noxoxasa naes: yaobHbln Bbi3oB 6€3 HacToswero override

Rust traits / type classes
NoBeAeHMe y4acTBYeT B TUNM3aLnm 1 constraints

Go interfaces
TUN MOXET YAOBNETBOPATb MHTEPDENCY CTPYKTYPHO

] 44/89



YTOo nponcxoaut noa Kanotom

Ot koga go ILSpy:
KaK KOMNUAATOP cBA3bIBAET extension member

member-like syntax static implementation e compile-time lookup




C# 14 extension members / source syntax

UYto nuwer paspaborumnk

//7;;blic static class MoneyExtensions ‘\\\

{
extension(Money money)
{
public long MinorUnits =>
ToMinorUnits(money);
}
}

\\;iir minor = payment.Amount.MinorUnits;l///

SN 16/ 89



https://learn.microsoft.com/en-us/dotnet/csharp/linq/standard-query-operators/

Kak 3To HYy)KHO NOHMMaTb

4 )

var minor = payment.Amount.MinorUnits;

// MOXHO npeAcTaBUTb Kak
var minor = MoneyExtensions
.GetMinorUnits(payment.Amount);

_ v

Microsoft Learn — C# 14 extension members proposal

« Money He noay4aeT HOBbIN HACTOALL U
member

« KOMNMAATOp HaxOAWNT BbI3OB Cpeam
BUANMbIX pacLlMpeHnm

» Peanmzauma octaérca BO BHELUHEM
static-knacce

* Bbi3oB BbIirnaant kak APl Tmna, HO
NPUHAAEXUT BHELLHEMY KOAY



https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/proposals/csharp-14.0/extensions

Yro nonagaert B c60pKy

/// extension block in source \\\

J
Roslyn binding
J
static implementation member
+
extension metadata

\\\call site binds to implementation///

C#3




Uto noka)eTt Reflection

//;;peof(Money) ‘\\\

.GetMembers ()
.Any(m => m.Name == "MinorUnits");

// false: 3ToO He 4yneH uUcxoaHoOro Tuna

typeof(MoneyExtensions)
.GetMembers(...);

\\jiimplementation / metadata 4///




Uto aenaert Roslyn

-

Parse -
Bind —
Resolve —
Emit —

o

syntax tree

receiver + visible extensions
overload resolution

static implementation + metadata

)

o

sEEEGE] 50/89



C#3

Hto nokaxeTt IDE

Visual Studio / Roslyn

* CUHTAKCNC N noackaskuy 3aBucaT ot sepcmn SDK n IDE

* OKOH4aTe/ibHOE peweHne MNpUuHNMMaeT KOMMNNAATOP

Rider / ReSharper / VS Code

* NnoaAep>kka extension members 1 operators 3aBMCUT OT BEpPCUM

* OTA4ENDBHO NpoBEPAEM HaBUTaLUKO, aBTOAOMNOJIHEHUNE U pec|>a|<Top|/|Hr

C#14

C#15

] 51/89



PaccmoTpum npumep




| Money.cs £ Xl - @
=v
~ A4 v O
1 pising System;
2
3 namespace ExtensionMembersDemo.Domain;
y
5 public readonly record struct Money(decimal Amount, string Currency)
6 i
7 public override string ToString() => $"{Amount:0.00} {Currency}";
8 }
9
1M15% v © No issues found § ~ Ln:1,Ch:1 SPC LF  Windows 1251

(I



[MpakTueckue cueHapum

YTO MOXXET cnomaTtbCs B peanbHOM MPOEKTE:
package, using, global using n recompile

ambiguity e hidden logic e semantic compatibility e versioning




C#3

Keunc 1: noctaBuim naketr — nossBuUJICH
HOBbIN extension

bubnamnoreka A

///;;mespace Finance.Extensions;

public static class
FinanceMoneyExtensions

{

extension(Money money)
{
public string
GatewayAmount() =>
$"{money.Amount:0.00}
{money.Currency}";

& ¥

\

v

Kopa xnveHTa

-~

using Finance.Extensions;

var amount = Money.Usd(125.50m);

Console.WriteLine(

\_

amount.GatewayAmount());

~




Keunc 1: pobasunu using/global using —
noayunnm ambiqguity

bubnavorexka B Aob6asunn using
///;;mespace Reporting.Extensions; ﬁ‘\\\ ////7 ‘\\\\

public static class using Finance.Extensions;
ReportingMoneyExtensions using Reporting.Extensions;
{

extension(Money money) var amount = Money.Usd(125.50m);

{

public string GatewayAmount() // CS@121: call is ambiguous

=> Console.WriteLine(
$"{money.MinorUnits}:{money.Currency}"; amount.GatewayAmount());

}

& AN v

I 000 Emeeeeem IR




C#3

BbiBOoAa keuca 1

[loaknroueHne 6MbANOTEKN MOXKET CrOoMaTb COOpPKY.

He n3-3a nameHeHmna Money.
He n3-3a owmnbkn B Payment.

A n3-3a HoBoro extension member B visible scope.

C#14

C#15

] 57/89



LLinpokoe pacwunpeHve

///;;tension(object value)

{

$"[object] {value}";
}

extension(Payment payment)

{

\J

$"[payment] {payment.Id:N}";

~

public string ToGatewayLoglLine() =>

public string ToGatewayLoglLine() =>

v

Kenc 2: package update meHsier
overload resolution

KnvneHtckunn kopg v

-~

// vl1l: Tonbko object-extension
Payment payment =
PaymentSamples.PaymentUsd();

Console.WriteLine(

payment.ToGatewayLoglLine());

// [object] Payment { ... }

\_

~

v

I

sG] 58/89



Kenc 2: Tot )xe source code Bbibupaer
Apyromn candidate

bonee cneyndpuyHoe pacumpeHue

///’

// v2: pobaBunu 6onee crneunduyHbIn
extension
extension(Payment payment)

{

public string ToGatewayLogLine()
=>
$"[payment] {payment.Id:N};
{payment.Amount}";

}

"

‘\\\

KnneHTtckmnm kop, v

-

// TOT Xe KJMEeHTCKUKU KoAa
Payment payment =
PaymentSamples.PaymentUsd();

Console.WriteLine(
payment.ToGatewayLoglLine());

// [payment] b4c441bb...; 125.50 USD

v

\

I

C#15

~

v

RG] 59/89



C#3 C#14 C#15

BoiBOoa Keuca 2

Koa He n3MeHunncs.
N3meHunncs Habop foCTynHbIX extensions.
[locne nepecbopkn MOXET BbIOpaTbCA A4PYron KaHaMAaT.

JT10 y>xe semantic compatibility, a He Tonbko binary compatibility.
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C#3 C#15
Keunc 3: BuaAbl COBMeCTMMOCTM

Binary compatibility Source compatibility

4 N \

Cbopka MOXeT NpoJONXaTb
Koa moxeT nepecTtaTb KOMMUAMPOBATbCA
3arpyxaTtbcA.

n3-3a Heo4gHO3HAYHOCTU WU/IU HAYaTb
pe30/1BUTbCA UHaA4Ye nocrse obHoBNEeHunA
nakeTa.

Ho 3TO ewé He 3HA4YuUT, 4YTO source
code nocne nepecbopku BbibepeT TOT
xe extension.

\_ NS v

e
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Kenc 3: semantic compatibility

Behavior compatibility

-

// Library v2
extension(Payment payment)

{

~

public string ToGatewayLogLine()
=>
$"[payment] {payment.Id:N};
{payment.Amount}";

}

" v

Tort Xxe KOA MOXKEeT npoAOoJ/IDKATb
KOMNMUINpoBaTtbCAa, HO O3HaY4aTb ApYyroe

4 \

// TOT Xe KJWEeHTCKWUU KOoj
Payment payment =
PaymentSamples.PaymentUsd();

Console.WriteLine(
payment.ToGatewayLoglLine());

// [payment] b4c441bb...; 125.50 USD

\_ v

(.
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BbiBoa kKeuca 3

Binary compatibility
+
Source compatibility
+
Behavior compatibility




Kenc 4: operator n busHec-npasuna

4 )

var total = amount + fee;

// BbIrnaauT Kak 6e3onacHas AOMeHHas apupmeTwuka.
// HO onepaTop NOAK/HWYEH MU3BHE 4epe3s using.

g J
ANA CNOXKHbIX AOMEHHbIX NpaBuAa ayylle 3ameHnTb Ha explicit API
4 )
var total = MoneyCalculator.Add(amount, fee, CurrencyPolicy.Strict);

var total amount.AddFee(fee);
\_ J




Kenc 5: global using

4 N

// GlobalUsings.cs
global using Finance.Extensions;
global using Reporting.Extensions;

// NMwbon ¢anmn npoekTa nonydaeT oba Habopa
// pacwnpeHuin M NoTeHUuManbHyw HeonpeneneHHoCTb.

- )

KOHPANKT MOXeT NosABUTLCA He B dalnie, KOTOPbIN Bbl pejakTupyeTe.

OH moxeT npuntn n3 GlobalUsings.cs, shared project, SDK-style
wabnoHa nan infrastructure package.

[ _:__::_.::..::..::..::..:] 65/ 89




Kenc 6: runtime 6e3 runtime lookup

var signature = payment.SignPayload(secret); A
await gateway.SendAsync(payment, signature);
// call-site He u3meHuncs
// lookup Bcé ewé compile-time
o /

Koa komnuaupyertca. Gateway oTk/IoHAeT 3anpoc: usmeHunacb policy nognucu.

//}/ Package v2 <\\

extension(Payment payment)
{
public string SignPayload(string secret) =>
Hmac.Sign(JsonSerializer.Serialize(payment), secret);
}

\\{/ gateway: signature mismatch A//
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Kak cHumxaTtb puck B production

//;/ TaK Nydwe He AenaTthb
global using MyAwesomePay.Extensions;

// NOKanbHbIK Scope
using MyAwesomePay.GatewayFacade;

// DSL — TonbKo TaM, rje OH OXuaaem
\\Esing MyAwesomePay.ExperimentalDsl;

~

)

NpaBuna:
 no global using ans gateway extensions

namespace per bounded context

security/money/idempotency — explicit API

recompile tests gna SDK

analyzer/Cl pna onacHbIx hamespaces

review: KTo Bnaaeet API?

I o7/



Extension Everything n C# 15

O603HauYMM, UTO y>Ke N3BEeCTHO Npo dpuum C#15, a Takxe
obcyxaeHumsa extensions, roles n design space.

C#15 e union types e roles e design space




C#3 C#14 C#15

Extension Everything
Npes.
Paclwumpatb He Tonbko methods, HO pa3Hble CyLHOCTK A3biKa.

Ba)xHoO:

Properties, operators u static members y>xe B C#14.
Bcé octanbHoe — design direction, a He obewaHHbIM cuHTakenc C#15.
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C#3 C#14 C#15

C#15: He HoBble Extension Members

OduymancHble preview-puum C#15 Hy>XHO oTaenaTb oT design discussions.

Union types 1 collection expression arguments nonesHbl an4
Bblpa3mtenbHoro API, HO 3TO He HoBble BMAbI Extension Members.

Microsoft Learn — Collection expression arguments

] 70/89


https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/proposals/collection-expression-arguments

Extension Members B C#15:
Tabanuya crarycos

CywHocTb Cratyc
union types odumuymanbHasa C# 15 preview-dpurua
collection expression arguments odunumanbHaa C# 15 preview-dpurua

extension constructors / indexers / events | design space / proposals

roles / extension everything design discussion




‘ C#3 H C#14 ’[ C#15 ]

C#15 preview

OdwuymanbHO: union types u collection expression arguments

/ \ * union types no3soasatoT
MOZEeNNPOBaTb PUKCUMPOBAHHbIE

public union GatewayResult( BapWaHTbl Pe3y/1bTaToB
GatewayApproved,

GatewayDeclined,
GatewayTimeout);

 collection expression arguments
aenatot APl 6bonee aeknapatBHbIM

e 3TO He HOoBble Extension Members

List<Payment> retryQueue = * C# 15 BaxeH Kak Hampas/ieHVe
[with(capacity: 32), payment]; PasBMTNA A3bIKa
*  A3bIK CTAHOBUTCA 6ON1€e KOHTEKCTHbIM
\ / 1 Bblpa3nTeNbHbIM

Microsoft Learn — Collection expression arguments I 0


https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/proposals/collection-expression-arguments

C#15: union type ana pesynbrarta WALO3a

@ \

public sealed record GatewayApproved(string Id);
public sealed record GatewayDeclined(string Reason);
public sealed record GatewayTimeout(TimeSpan
Timeout);

public union GatewayResult/(
GatewayApproved,
GatewayDeclined,

\\\‘ GatewayTimeout); 4///




C#15: collection expression arguments

-

\

List<Payment> retryQueue =

[with(capacity: 32), payment];

HashSet<string> idempotencyKeys =

[with(StringComparer.OrdinalIgnoreCase),
llKEY—lll’ llkey_lll];

~

v

o e



Design direction

B csharplang obcy>xaeHnax extensions paccMaTpmBaroTCa WNPeE, YeM
KOHKpeTHaa ¢unua C#14.

34eCb BaXKHO YBMAETb KOMMPOMMCCHI.

csharplang #8548 — The design space for extensions LY


https://github.com/dotnet/csharplang/issues/8548

Extensions as design space

Ocb BblbOpa UTo BbiUrpbiBaem Uto nnaTtum

BblpPa3nTebHOCTb AP| 6anxxe kK npeaMeTHOM 06a1aCTn | Xy>Ke BUAHO UCTOUHUK
noBeAeHunA

NNOKaNbHOCTb gateway-norvka psasom noBefeHMe pacnpeseseHo no

integration layer namespace

COBMECTUMOCTb He MEHSAEeM UCXOAHbIE TUMb semantic compatibility
cAoXHee binary

pacwnpAemMocCTb MOXXHO PacLUMPATL Yy>XXMe TUMb using CTaHOBMUTCA YaCTbO
Mmoaenn API

csharplang #8548 — The design space for extensions
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https://github.com/dotnet/csharplang/issues/8548

Design space

Yto obcyxaaetca B design space extensions:

generic non-method members

recelver passing semantics

nullable receiver

grouping extensions

compatibility with classic extension methods

csharplang #8548 — The design space for extensions T


https://github.com/dotnet/csharplang/issues/8548

Roles and extensions

Roles — 3710 design discussion, a He To, uTo aenaet C#14.

csharplang #5496 — Roles and extensions I EEaEYED


https://github.com/dotnet/csharplang/discussions/5496

C#3 C#14 C#15

naBHaa MbIC/b

C#14 He meHseT cncTemy TUMOB.

OH MEeHAET KOHTEKCT BbI30Ba:
BHeLlHUN APl moxeT Bbirnagetb kKak member-like API.

AIMEHHO 3TO HY>XXHO YyuYMTbiBaTb NPU NPOEKTUPOBaHNUM BNBANOTEK U
AONTOXMBYLLNX CUCTEM.

. | 79/89



C#3 C#14 C#15

Extensions
Bepcus Uto pobaBnser
C# 3 extension methods
C# 14 properties, static members, operators

C# 15 preview

union types, collection expression arguments

Design discussions

roles / extension everything

(I | s0/89



[MpakTuyeckune BbiBOAbDI

Kak ncnonb3oBaTtb Extension Members oco3HaHHO

npaBu/ia e peKoMeHAauun




C#3 C#14 C#15

UYTo MblI noayunnun

Bblipa3ntenbHOCTb

fluent API

DSL

member-like facade noeepx uy>xnx Tmnos
bonee ecTeCTBEHHbIV CMHTAKCUC

(I | 2/89



C#3 C#14 C#15

3a cyeTr yero

NPOCTOTa onpeaeneHns BaagenbLa
4yacTb NMpesCcKasyeMoCcTu

NPO3PaYHOCTb NCTOYHKMKA MOBEAEHNA
6e3onacHas 3BoAOLMA NYDANYHBIX BMBAnOTEK

(I | s3/89



C#3 C#14 C#15

ne Extension Members
AEUCTBNTENIbHO MOJIe3HbI

member-like facade gna BHewHMx gateway AP
nokanbHble DSL BHyTpn bounded context
computed properties 6€3 KPUTUUHbBIX NPaBUN

test helpers n pabpukn TecToBbIX AaHHbIX
murpauma ot C#3 extension methods k extension blocks




C#3 C#14

ne Extension Members
MOTYT Bbi3BaTb TPYAHOCTMW

nybanyHble 6ubamnotekn n shared SDK
security / signature / idempotency / risk logic
dMHaHCOBbIE NpaBuaa, komuccmu, rounding policy

C/INLLKOM LUMpPOKMe receiver-tunbl: object, string,
IEnumerable<T>

operators ¢ HEOYEBNAHOW CEMAHTUKOM
global using n ckpbITbIM extension scope

C#15



C#3 C#14 C#15

[MpakTnueckmne npaBuia

KpnTnyHoe nosegeHme AOMKHO OCTaBaTbCA ABHbIM
He kaxkabin xennep AONAXKEH BbIMAAETb KAk YacTb TUMa

Extension scope goaxeH bbITb NpeackasyeMbiM W
KOHTPOANPYEMbIM

Operators 4onycTUMbl TONBKO MPY OYEBUAHOMN CEMAHTUKE
Source of truth — compile-time lookup

(I | 6/ 89



C#3 C#14 C#15

BbiBOA,

Extension Members — He cnocob namMmeHuUTb TUM.

[1poekTnpoBaTbh HY>XHO He TONLKO TUMbl, HO U Visible extension
context.

{type + visible extensions + compile-time lookup = member-like API}

(Y 57/ 89



MaTtepunanbl U NCTOUHUKWN

« Microsoft Learn: Extension methods / extension members
« Microsoft Learn: C# 14 — What's new

 Microsoft Learn: C# 14 extension declarations / proposal
« Microsoft Learn: C# 15 — What's new

« Microsoft Learn: C# 15 union types

 Microsoft Learn: collection expression arguments

 .NET Blog / Microsoft materials: extension members and design updates
« .NET Blog: Union types in C# 15

« csharplang #5496: Roles and extensions
« csharplang #8548: The design space for extensions
« Microsoft Learn: C# 14 extension declarations / extension operators / design space

N :: /5



https://learn.microsoft.com/en-us/dotnet/csharp/programming-guide/classes-and-structs/extension-methods
https://learn.microsoft.com/en-us/dotnet/csharp/whats-new/csharp-14
https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/proposals/csharp-14.0/extensions
https://learn.microsoft.com/en-us/dotnet/csharp/whats-new/csharp-15
https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/builtin-types/union
https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/proposals/collection-expression-arguments
https://devblogs.microsoft.com/dotnet/csharp-exploring-extension-members/
https://github.com/dotnet/csharplang/discussions/5496
https://github.com/dotnet/csharplang/issues/8548
https://github.com/dotnet/csharplang/issues/5497
https://devblogs.microsoft.com/dotnet/csharp-15-union-types/

Mou KOHTaKThbI
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