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O yem Mbl CETOaHSC

® Y10 TaKOE PYHKUMOHANBHOE NPOrPAMMUPOBAHUE U MOYEMY OHO BAXHO
NPSAMO Cenyac

® Kakue naeun BO3HUKIU BOKPYTF GYHKLMOHANBHOIO NOAXOAA U KAK
NPMMEHMTbL UX B KOXAOOHEBHOM pa3paboTke

® KoK 3TU MAEU UCNOSb3YIOTCS B COBPEMEHHOMW APXUTEKTYPE



—HacTb NepBas

[loyemy BAPYTr PYHKLMOHANLHOTO NPOrPAMMUPOBAHMUS CTANIO TAK MHOIO
(M yTo 3TO BOOBLWLE TOKOE)



HT10 TOKOE PYHKLUMOHANBHOE NPOrPAMMMPOBAHMES



DYHKUMOHATbHOE MPOrPAMMUPOBAHME —
NOPAONTMA, B KOTOPOW XOL BbIMOHEHUS MPOTPAMMb

OMUCHIBAETCH NEPEXOAAMM AAHHBIX MEXIY
DA3NNYHBIMK COCTOAHUAMM




D — CardDato



CardData — Caradlmage



Cardlmage — Response



Request — D
D — CardData

CardData — Cardlmage

Cardlmage — Response



Request — Response



Hem XapaKTEPHA YMCTAS YHKLMSC
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Hem XapaKTEPHA YMCTAS YHKLMSC

® He naMeHseT COCTOSHME
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Hem XapaKTEPHA YMCTAS YHKLMSC

® He M3MEHSIET COCTOSIHUE
® He npounssoaMT NOOOYHBIX 3P PEKTOB

® BhinaeT OAMHOKOBBLIM PE3YNbTAT «HA BbIXOAE» NPU OAUHAKOBBIX BXOLHbIX
napameTpax
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/] 30 3TO Mbl NONyYaeMm

® [lapannenbHoOCTb «M3 KOPOOKU»
® [|pocToTa OTNOAKM U TECTUPOBAHMS
® OTKA30YCTOMYUBOCTD

® PaseepTbiBaHME De3 nepesanycka



B KOKOM-TO MOMEHT BCE 3TO CTATO OYEHb BAXHbBIM









KOHKYPEHTHOCTb — 3TO CIOXHO.
/] noporo.



e |
. YGG don't need to control shared state

Imu don't have shared state



/IToro, @YHKUMOHANBHOE NPOrPAMMMPOBAHME

TOMOrAeT HOM PeLLATh COBPEMEHHLIE NMPODNEMbI

MACLITAOUPOBAHMS



/IToro, @YHKUMOHANBHOE NPOrPAMMMPOBAHME

TOMOrAeT HOM PeLLATh COBPEMEHHLIE NMPODNEMbI

MACLITAOUPOBAHMS

A yTO elle?




-lacTb BTOPQAS

HTepecHble uaen n3 GyHKLUMOHANILHOrO MUPQ
(M cnocobel x Mcnonb3oBaTh BHE 3TOro MUpPA)



DyHKUMS KAK 0ObEeKT



users.Where(x => x.RegistrationDate.Year <= 2018)



Func<User, bool> filter =
X => X.RegistrationDate.Year <= 2018



interface ICombiner

{
}

int Combine(int a, int b);

class Multiplier : ICombiner

{

public int Combine(int a, int b)

{
}

return a x b;

}

class Adder : ICombiner

{

public int Combine(int a, int b)

{
}

return a + b;



A 4TO, eCnu QYHKUMS OyaeT MOAYNeEMe
/1IN MMKPOCEPBUCOME




Request — Response



Request  — D
D — CardData

CardData — Cardlmage

Cardlmage — Response



ID id = GetId(request);
CardData card = FindCard(id);
CardImage image = BuildCardImage(card);

Response response = ToResponse(image);



var response = GetId(request)
.Bind(FindCard)

.Bind (BuildCardImage)
.Bind(ToResponse);



var response = GetId(request)
.Bind(FindCard)

.Bind (BuildCardImage)
.Bind(ToResponse);
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Request — ValidatedRequest



public ValidatedRequest Validate(Request request)
{

if (request.IsInvalid)

{
}

return new ValidatedRequest(request);



WARNING

F# INSIDE




type Result<'TSuccess, 'TFailure> =
| Success of 'TSuccess
| Failure of 'TFailure



let bind<'T, "TError> result next =
match result with
| Success(value) —> next value
| Failure(error) —> Failure error
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habr [Tyénukaumm HoBOCTU [lonib3oBaTeNnu Xabbl KoMnaHuu [lecoyHMUa

vkhorikov 19 ceHTs6ps 2015 B 08:19

Functional C#: pa6oTa ¢ owmb6Kamm

[MporpammMmupoBaHune, .NET, C#, OOI1, ®yHKUMOHaNbHOE NporpaMMmMpoBaHue

B 3TOM 4acTu Mbl paCCMOTPUM KaK UMeTb Aeno co c6osamMmn n owumbkamm BBoaa B GyHKLUMOHANbHOM CTUNE.

 Functional C#: Immutability
e Functional C#: Primitive obsession
 Functional C#: Non-nullable reference types

 Functional C#: pa6orta c oumbkamu

Pa6oTa c owmnbkamu B CH: cTaHAAPTHBIN Noaxon

KoHuenuusa Banuaauum n obpaboTkum ombok xopowo oTpaboTaHa, HO Ko, Heo6xoamMMbIn 015 3TOrO,
MOXET 6bITb BECbMa HEYKJTHOXKUM B TakKuX A3blkax Kak C#. 3Ta cTaTbs HanucaHa nop, sBnevyateHnem ot
Railway Oriented Programming — ngeu, npeacrtasneHHon CkotomM BnawwuHbiM (Scott Wlaschin) B ero

habr.com/ru/post/26/7231



https://habr.com/ru/post/267231/

XOPOLLINE HOBOCTM — MOXHO MPOCTO KMOATbCSH UCKIIIOUYEHUAMM :




public ValidatedRequest Validate(Request request)
{

if (request.IsInvalid)

{
¥

return new ValidatedRequest(request);

throw new InvalidRequestException(request);



public long ValidateAmount(long amount)

{
if (amount < @ || amount > MAX_AMOUNT)

throw new InvalidAmountException(amount);
return amount;



public class InvalidAmountException : ValidationException
{
public InvalidAmountException(long amount) : base(
"Invalid operation amount",
new Dictionary<string, object> {{"amount', amount}}

) 1}



public class ValidationException : BusinessException
{
public ValidationException(string errorMessage,
Dictionary<string, object> payload) :base(
HttpStatusCode.BadRequest,
errorMessage,

payload) { }



public abstract class BusinessException : Exception

{
public readonly HttpStatusCode HttpErrorCode;
public readonly string ErrorMessage;
public readonly Dictionary<string, object> Payload;

protected BusinessException(HttpStatusCode httpErrorCode,
string errorMessage, Dictionary<string, object> payload)

{
HttpErrorCode = httpErrorCode;
ErrorMessage = errorMessage;
Payload = payload;

}



var response = request
.Bind (Authorize)
.Bind(Validate)
.Bind (GetId)
.Bind(FindCard)
.Bind(BuildCardImage)
.Bind(ToResponse);



var response = request
.Bind (Authorize)
.Bind(Validate)
. Bind(GetId)
.Bind(FindCard)
.Bind(Log)
.Bind (BuildCardImage)
.Bind(ToResponse);
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EeMHOTO BbIBOOOB

® BceBO3MOXHbIE BANMAALMM M ABTOPM3ALUM MOXHO CAENATL YACTbIO
NAUNIAUHA

® Cambit npocToi cnocob obpaboTku owmbok — npasusbHbie OU3HEC
MCKITIOYEHUS (HO eCTb BAPUAHTHI)

® /Ina nonyyeHus Bcex NPeUMyLLECTB PYHKLMOHANBHOTO NAMMIAMHA
HY>XHO M3D0aBUTLCS OT NOBOYHBLIX 3P PeKkToB

® Ho MOXHO NOMy4aTb HE BCE



| loNHOTA QYHKUM



public CardData FindCard(Guid id)
{

if (cards.ContainsKey(id))

{
s
else

{
}

return cards[id]:

return null:



public Optional<CardData> FindCard(Guid id)
{

if (cards.ContainsKey(id))

{
return Optional.Some(cards[id]);
}
else
{
return Optional.None();
}



public CardData? FindCard(Guid id)
{

if (cards.ContainsKey(id))

{
s
else

{
}

return cards|[id]:

return null;



public CardData? FindCard(Guid id)

{
if (cards.ContainsKey(id))
{
return cards|[id]:
b
else
{
return null;
b




-la camom aene, CTano nyduel

® CurHatypa ¢yHKummn bonee ToYHA



-la camom aene, CTano nyduel

® CurHatypa ¢yHKummn bonee ToYHA

® K Hawwum ycnyram sce duum, ceaaarHblie ¢ nullability



CardData card = FindCard(pan)
?? throw new CardNotFoundException(pan);



-la camom aene, CTano nyduel

® CurHatypa ¢yHKummn bonee ToYHA
® K Hawwum ycnyram sce duum, ceaaarHblie ¢ nullability

® Tenepb nonyunts null reference uyts cnoxnee
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MoHaasl HyXHbI 419 CBSA3bIBAHMS LIEMOYKY

NpeobpPa30BAHMI




let bind<'T, "TError> result next =
match result with
| Success(value) —> next value
| Failure(error) —> Failure error



Optional (unn Nullable) — sto npomexyTouroe coctosHme



public class User

{
public string Name { get; set; }
public string Surname { get; set; }
public DateTime Birthdate { get; set; }
public string? Email { get; set; }



class User

{
public string Name { get; set; }
public string Surname { get; set; }
public DateTime Birthdate { get; set; }
}

class ValidatedUser

{
public string Name { get; set; }
public string Email { get; set; }
public string Surname { get; set; }
public DateTime Birthdate { get; set; }



Mogenn smecto Optional noner

® YMeHbLUAETCS KOIMYECTBO NPOBEPOK



Mogenn smecto Optional noner

® YMeHbLUAETCS KOIMYECTBO NPOBEPOK

® Tunbl B KOOE CTOHOBATCS Bonee «onMcaTenbHbIMUY
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Mogenn smecto Optional noner

® YMEeHbLIOETCS KONMYEeCTBO NPOBEPOK
® Tunbl B KOOE CTOHOBATCS Bonee «onMcaTenbHbIMUY
® CnoxHee nepepaTtb HEBEPHOE 3HAYEHME

® [IpuxopmTca nucatb bonbluie Moaenen



public CardData? FindCard(Guid id)



public CardData? FindCard(PAN pan)



O6epTkn BMECTO NPUMUTUBOB

® Mbi TOYHEE ONUCLIBAEM HO3HAYEHME DYHKLMUM



public CardData? FindCard(PAN pan)

public CardData? FindCard(CardToken id)



O6epTkn BMECTO NPUMUTUBOB

® Mbi TOYHEE ONUCLIBAEM HO3HAYEHME DYHKLMUM

® [lepepatb HEBEPHOE 3HAYEHWE HOMHOIO CIOXHEE



O6epTkn BMECTO NPUMUTUBOB

® Mbi TOYHEE ONUCLIBAEM HO3HAYEHME DYHKLMUM
® [lepenatb HeBEpPHOE 3HAYEHME HOMHOTO C/IOXHEee

® B co3naHMe TMNAa MOXHO 10OABUTb BAAMOALMUIO



public long ValidateAmount(long amount)

{
if (amount < @ || amount > MAX_AMOUNT)

throw new InvalidAmountException(amount);
return amount;



public class Amount

{
private const long MAX_AMOUNT = 100;

public readonly long Value;

public Amount(long value)

{
if (value < @ || value > MAX_AMOUNT)
throw new InvalidAmountException(value);
Value = value;
s



A ellle HaLW KOA, CTAOHOBMTCS DRMXKe K MMMYTAOENbHOCTM




—HaCTb TPETHS

Kak ¢pyHKUMOHANBHOE NPOrPAMMMPOBAHME MCMOMNb3YETCH B APXUTEKTYPE
(M 4TO MbI MOXEM caenaTb He Tak)



CQRS



Command
Model

Materialized
View



CQRS

® Kop c nobo4HbIMU 3P PeKTaMm oTaeneH oT koaa bes3 Hmx
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CQRS

® Kop c nobo4HbIMU 3P PeKTaMm oTaeneH oT koaa bes3 Hmx
® YteHune nerko macwrtabupyercs

® Mbl MOXEM YACTMYHO MCMOSb3OBATL NPEMMYLLECTBA PYHKLMOHASBHOIO
NAUNAAUHA



2018
VIOSCOW

DOTNEX

MakcuMm ApLLNHOB
XauTeK [pyn

DbICTPOPACTBOPUMMOE
NPOEeKTUPOBAHME

outube.com/watch?v=

JPWSVDLMQE


https://www.youtube.com/watch?v=qJPwSvDLmQE

Actor Mode
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Actor Model

® AKTOP MOXET CNY>XUTb UMMNIIEMEHTALMEN «YUCTOTO» NAMMIANHA
® Mopenb No3BONSET NIErKO U30JIMPOBATL «TPS3HYIO» NOTUKY

® [lpu onpepeneHHOM Nogxone MOXHO 0boMTMChL BOoBCe Be3 Ba3bl AAHHbIX



DO TNEX I

— MOSCOW 2016 =

Barng Abunos

Mos XMU3Hb C aKTepamu:
ONbIT BHEAPEHUS MOAenu
aKTepoB Ha F#

outube.com/watch?v=wRx05ky/S8


https://www.youtube.com/watch?v=wRxO5ky7S8g

DDD
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DDD

® Bce 0bbekThl M MX COCTOSAHUA AOSIXKHbI COOTBETCTBOBATL EAMHOMY A3bIKY
® COCTOSHMSA AONIXKHbI ObITb U30NIMPOBAHDI

® Mbl onMcbiBaeM Nepexoabl MEXAY STUMU COCTOSHUSIMM



DDD

® Bce 0ObEKTbI U UX COCTOAHMS AOMXKHbI COOTBETCTBOBATH €AUHOMY A3bIKY
® COCTOSHMSA AONIXKHbI ObITb U30NIMPOBAHDI
® Mol onMcbiBaeM nepexombl MeXAY 3TUMU COCTOSIHUSAMM

® D[] cnocobcTByem ABYM BAXHEMNLLMM Lensm — M3baBUTL OM3HEC-NOruky
OT CTOPOHHMX 30BMCUMOCTEN M KOPPEKTHO OMMCATb COCTOSAHMS



The ,
Pragmatic

Ogramimers

Domain Modeling
Made Functional

Tackle Software Complexity with
Domain-Driven Design and F#

Scott Wlaschin

edited by Brian MacDonald




[ Toobnema

CMEeLMBAHUE «YUCTOTO» U «TPSIZHOrO» KoAd



/] 30 3TO Mbl NONyYaeMm

® [lapannenbHoOCTb «M3 KOPOOKU»
® [|pocToTa OTNOAKM U TECTUPOBAHMS
® OTKA30YCTOMYUBOCTD

® PaseepTbiBaHME De3 nepesanycka



[ Toobnema

MHorokpaTtHas obpaboTka owmnbok



[ Toobnema

MCI’IOJ’Ib3OBC]HVIe NPOMEXYTOHHOIO COCTOAHHNA B KAYECTBE MO



[ Toobnema

OpepXMMoCTb NPUMHUTUBAMM
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1Toro

® Y1obbl BOCNONL30BATLCA OTAENbHBIMU MPENUMYLLECTBAMM
GYHKLUMOHAQNBHOTO NMOAXOAA, HET HYXAbl MMCATb BCE PYHKLUMOHANBHO

® FCnuv U3oNMpOBATL TE MECTA, TAE BALU KO KYUCTbIM» — MOXHO OYEHb
CUIILHO YNPOCTUTL cebe MacwTabupoBaHUE U MHOTOE ApYroe

® A otaenbHble Maeu U3 GYHKUMOHANBHOTO MPOrPAMMUMPOBAHMS HEMSTOXO
NPMMEHSIOTCS BHE 30BMCUMOCTU OT CTUIIS PA3PADOTKM



Cnacubol

M nevoroman@gmail.com

nevoroman






