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«Object Oriented Software Construction»

1994 .
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Command-query separation (CQS)

MeTozbl 0bbekTa Hy>XHO Pa3AeNnTb Ha:

1. Queries: Bo3pallatoT pe3yisrar, He

M3IMEHAA COCTOAHME 0bBbeKTa —_—

2. Commands: M3MeHarT COCTOAHME, He
BO3BaLlan 3HaueHme.




Uto 3HaumT Command?

bonee KOPPEKTHO Ha3bIBaTh:
1. Modifiers

TRUE STORY




public class User

{

public string Email { get; private set; }

public bool IsEmailValid(string email)

{

bool isMatch = Regex.IsMatch("email pattern"”, email);

if (isMatch) /m
{

Email = email;

return isMatch_;/m




public class User

{

public string Email { get; private set; }

public bool IsEmailValid(string email)

7

11);

{
return Regex.IsMatch("email pattern”, email);
}
public void ChangeEmail(string email)
{
if (IsEmailvValid(email) == false)
throw new ArgumentOutOfRangeException(ema:
Email = email;
}
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Command-query responsibility segregation
(CQRS)
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Commanad

VI3MeHdaeT COCToaHne CUCTEMDI

KOHTEKCT KOMaHAb! XPaHWT HYXHbIE AJ1A €€
BbINOJIHEHWA AdHHbIE

HMYero He Bo3BpaLlaeT
XOPOLLO OMKCbIBAET NPeAMETHYHO 0b1acTb
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public class DeleteUserHandler : ICommandHandler<DeleteUser>

{

private readonly ISession session;

public DeleteUserHandler(ISession session)

{
this.session = session;
}
public void Execute(DeleteUser context)
{
session.Delete<User>(context.UserId);
}
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Query
effects
1. He uameHsaeT coCTodgHMe CUCTEMD! t

2. KOHTEKCT 3ampoca XpaHWT HyXHble A1 ee
BbIMOJIHEHUA AaHHbIE (MeVAXMHT, GUALTPbI
A T.M.)

3. Bo3Bpaulaet pesyasrar
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public class FindUserByIdQuery : IQuery<FindById, User>
{

private readonly ISession session;

public FindUserByIdQuery(ISession session)

{

this.session = session;

}
public User Ask(FindById context)
{
return session.Query<User>()
.SingleOrDefault(x => x.Id == context.Id);
}

15




B0JIFOUMA KO




Services/BusinessRules/Managers...

Repository




Repository v1.0

public interface IRepository<TEntity>
{
void Create(TEntity entity);
TEntity Get(int id);

void Update(TEntity entity);

void Delete(TEntity entity);
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Repository vZ2.0
HYXXHO 60/1blLE METOA0B

public class AccountRepository : IRepository<Account>

{

public IEnumerable<Account> GetActiveAccounts()

{

/] ...

public void ChangeAccountAddress(int id, string newAddress)

{
/] ...

public IEnumerable<Account> GetPremiumAccountsByManager()

{

/] ... o




Repository v2.0
HyxxHO bosibwe 3asucumocmed

public class AccountRepository : IRepository<Account>
{
public AccountRepository(

IPriceCalculator priceCalculator,
IMessageDispatcher messageDispatcher,
IEmailSender emailSender,
IDataContext dataContext,
IAwsProvider awsProvider,
ISphinxProvider sphinxProvider,
IMongoDbProvider mongoDbProvider

/¥ ... %))
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Repository v3.0
ZLlaews 1Queryable!

public class AccountRepository : IRepository<Account>

{

public IQueryable<Account> GetActiveAccounts()

{
}

/] ...

public IQueryable<Account> GetPremiumAccountsByManager()

{
}

/] ...

public Account GetAccountWithRoleInformation(int id)
{

}

/] ...
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[lybanpoBaHme yCaoBmm

1. session.Query<User>()
.Where(x => x.Activated);

2. session.Query<User>()
Where(x => x.Activated &&
X.Balance > 0);

3. session.Query<User>()
Where(x => x.Activated &&
X.Balance > 0 &&

cee);
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[lybnnpoBaHme Noarpysok

1. session.Query<User>()
.Fetch(x => x.Bills);

2. session.Query<User>()
.Fetch(x => x.Bills)
.Fetch(x => x.Roles);

3. session.Query<User>()
.Fetch(x => x.Bills)
.Fetch(x => x.Roles)
.Fetch(...);
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Repository v4.0
[Ipedukamel yciosul 86100pKU

public class ActiveAccountSpecification : ISpecification<Account>

{
public Func<Account, bool> IsSatisfiedBy()

{

return x => X.IsActive && x.Credit > 0;
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Repository v4.0
Cmpameauu Nod2py3ku 8 omaoesibHble K1accsl

public class AccountCommentFetchStrategy : IFetchStrategy<Account>

{
public Action<Account> Apply()

{

return x => x.Posts.Select(p => p.Comments);

}
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Repository v4.0

public class AccountRepository : IRepository<Account>

{

public IEnumerable<Account> GetAccounts(
IFetchStrategy<Account>[] fetchStrategies,
ISpecification<Account>[] specifications)

/] ...

Ewe kpyye cobumpaTb nx yepes

loC-KOHTENHEP NO KOHBEHLNM
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Repository v5.0

[na n3MeHeHns CoCToaHM CUCTeMbl paboTaem
C KOPHAMM arperamm.

Bbibopka AaHHbIX 4158 OTOOpaxeHa CObMpaert
DTO 13 pasHbIX YacTen AaHHbIX.
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Repository v4.0

public class AccountRepository : IRepository<Account>

{

GetActiveAccountsQuery

public IEnumerable<Account> GetActiveAccounts()

{

/] ...
}
public void ChangeAccountAddress(int id, string newAddress)
{
/] ...
}

GetPremiumAccountsByManagerQuer

public IEnumerable<Account> GetPremiumAccountsByManager()

{
}

/] ...
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OTaenbHbIM KNacc M3 METOAa

public class FindPremiumAccountsByManagerQuery :
IQuery<FindPremiumAccountsByManager, User>

{
private readonly ISession session;
public FindPremiumAccountsByManagerQuery (ISession session)
{
this.session = session;
}
public User Ask(FindPremiumAccountsByManager context)
{
return session.Query<User>()..;
}
}
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Services/Managers/BusinessRules

Takad xe nctopua:
1. PacteTr KonmyectBo K1acCoB TaKoro Tmna
2. PacTteTr konmyecTtBo METO/I0B

3. PacTteTt KonmuyecTBo 3aBUCUMOCTEN KaxX10TrO
KJ1acca

4. Pazbueaem cepBucbl Ha Command 1 Query
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MasieHbkne 0bbekTbl

MeHblLLEe 3aBUCUMMOCTEN B KaXXJ10M KJ1acce
RP
DOLLE 3aMEHUTL

eNaroT AM3anH KOAa OAHOTUMHbIM

1

S U NN

oS
l
. [lpoule TecTMpoBaTh
i
l

OV pacCLUMPEHM QYHKLMOHANbHOCTH
CUCTEMBI CIOXHOCTb YBEIMUYMBAETCA (MOYUTH)
JIMHENHO
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3. IBONHOUMS
APXNTEKTY Db




Shared DB
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33 P




Set data

OO}

5

Ge\tdati l I /

Set data u Get data
%

Getdata
O

~ -




AYUTO0 ECNN BALLIA
ARKUTERTVEAS

i
S
L)

\)

CUITABMPYETEA?

SHEMA

troll-face.ru



UTO nenatb’?

1. ONTUMM3MPOBATL CKPUMTbI BbIOOPKM

2. Younpaem ORM and nyyiuen ontMmmsaumm
3. Youpaem BeCb KO BbIOOPKM B XPaHMMKM
4. ONTMMKU3NPYEM MHAEKCHI

5. [leHopMannsyem AaHHble

36 PEsr




[leHopmanmzauma vi1.0

Co3aaTb AONONHUTENbHbBIE KONOHKM B TEKYLLMX
Tabamuax

SELECT pt.Code
FROM Products p

WHERE p.ProductID 20
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[leHopmanmzaumsa v2.0

Co3aatb OTAe/bHble Tabanupl/view A4
AEHOPMaNN30BAHHbIX JaHHbIX

Orders

custlD | orderDate
5678 14-JUL-2003
G012 14-JUL-2003
5678 18-JUL-2003
5678 20-JUL-2003

copled values

Orderlines

custlD | orderDate

UpPC

56/8
9012
9012
36/8
26/8
26/8
26/8

14-JUL-2003
14-JUL-2003
14-JUL-2003
18- JUIL-2003
20-JUL-2003
20-JUL-2003
20-JUL-2003

5182033622
5182033622
11373 24793
81809 73555
5182033622
81809 73555
8181063591

capied values

Products

upC

| 51820 33622

42877 34040
81809 /3555
11373 24793
81810 63591
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[leHopmanmzaumsa v3.0

Co3aatb elle oaHy b/l (xpaHuauile) C
«MNOCKUMW» AAHHBIMW 19 YTEHWS

1. OtaenbHada pendumonHas b/l ¢ «naockMmMm»
NAaHHbIMK OE3 CBA3EN

2. Pasnmunbie NoSQL
3. [lonckoBble cucTembl
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Ruc

1. «[Mnockmm» SQL R
2. NoSQL T
3. [lonckoBble CUCTEMD ‘
4. Kowm TONLKO
N BblbOpKa

e ———
«[lnockme» aaHHbIE

40 BERE




Crub

1. Domain-driven design (DDD)
2. N- tier, onion,... architecture
3. ORM (NHibernate, Entity Framework,...)

[Mpnno>xxeHwne

: ‘ Domain Model
Google |

e Presenter

e

baza
AAHHbIX

Validation

Ul




OTaendemM yreHme oT 3anmcu

[MpunoxeHne

Domain Model

Validation

Query Model

>

baza

NaHHbIX

MongoDB

Redis

Sphinx
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[ ne xwmeet DDD?

[punoxeHune

baza
NaHHbIX

Query Model




no>xeHume

Domain Model

Validation

baza

Query Model

JNAHHbIX
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v

KaK CUHXPOHU3NPOBATL
XpPaHUANLLA?
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OBHOBASIEM CUHXPOHHO

[MpnnoxxeHwe

smmmmmall Domain Model

Validation

baza

Query Model

JAHHbIX

MNpeobpa3oBaHue AaHHbIX

\Y/[e]gle[e]B]:!

Redis

Yelallp)
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OBHOBAAEM aCHUHXPOHHO

[Mpnno>xxeHwne

>

Domain Model
Validation

Query Model

baza
AAHHbIX
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Fventually consistent

Kakoe Bpems ynaert
Ha CUHXPOHU3aLNIO?
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BaM 3TO HE HY>XXHO

1. YcnoxHeHmne apxmTekTypbl
2. ObocHosaHme Eventually Consistent

48 B




4. Event Sourcing




Event Sourcing

-
- — v/,
s ~\ . o
{
. |
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[lpeanoceinkm Kk Event Sourcing

1. Kakmm OblN0 COCTOAHME CUCTEMBI 2 Heaenu
Ha3an’

2. VImeeTte nn Bbl MPAaBO 3aTepeTh JaHHble B
ayemke HOBbIMIN?

3. Tlepexoapl Mexay COCTOAHMAMM ABNAOTCH
4acTbrO BM3HEeca

51 [ERE




CoxpaHAeM NCTOPUHO M3MEHEHUI

OueHkKa OueHkKa
M3MEHEeHa Ha M3MEHEHA Ha
1SP 21 SP

User Story BbicTaBneHa

User Story

Cco34aHa oueHka 8 SP peann3oBaHa
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Fvent Sourcing

1. Bce namMeHeHms 3anmcbiBatb B BUAE AENbThl

2. Tekyliee CoCToaHme I0MeHa — 3T0
MPOUTPbIBAHME «KYPHAaa TPaH3aKLUMN»

3. TlocTpoeHme npoekumn and BbIDOPOK
4. Snapshot kak onTMMmM3aums
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[Tpnno>xkeHune

Write Event—p

gl Domain Model

Validation

Query Model

Read Model
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Hazio 1 MHe Event Sourcing?

* ECTb NpOOAeMbI, KOTOPbIE HE MPOCTO PEeLUNTD
— Kak pedaktopuTb arperatbl?
— Kak 1M3MeHATb yxe npom3oleatve codbbitma?

— Kak HakaTblBaeM CObbITMS, KOTOPbIE 3aBMCENM OT
NAHHbIX CTOPOHHEro cepBmMca?

* 3aKa34MKM M3 PA3HbIX MPOTOTUMOB HE
BblOMpPann ES

* bM3HecCy He HaJ0 XPaHUTb BCHO MCTOPUIKO

55 Peris




5. OrpaHnyeHns

1.

Hy>KHa MOArOTOBKa, BO3MOXEH bus
factor

KTO-TO He NHOBUT MHOMO K1aCcCoB

. [lybanpoBaHme B MaNeHbKMX Knaccax

CNOXHO LIENMKOM MPUAEPKMBATLCS
CQS

. He Bceraa Eventually persisted

noaxoamt UX B cncteme
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o. [lpnmepb
peann3aunm 1
OAX0Ab
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[Tonmep BbIzoBa Query

public class FindUserById

{
public int Id { get; set; }

public class UserController : Controller
{
[HttpGet]
public ActionResult UserDetails(FindUserById context)
{
var dto = queryBuilder
.For<UserForEditDto>()
With(context);

return View(dto);
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[Tpumep BbizoBa Command

public class EditUser

{
public int UserId { get; set; }

public string Name { get; set; }

public class UserController : Controller

{
[HttpPost]

public ActionResult Edit(EditUser context)
{

commandHander.Execute(context);

return this.RedirectToAction(x => x.List());
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Command Handler

public interface ICommandHandler<T> where T : ICommand

{

void Handle(T command);

public class EditUserCommandHandler : ICommandHandler<EditUser>

{

public void Execute(EditUser context)

{

// OOHOBNEeHuWe [aHHbIX

60




l0C-KOHTEMHEP € abCTpakTHOW GabpUKON

container.AddFacility<TypedFactoryFacility>();

var queries = AllTypes.FromAssemblyNamed("Infrastructure")
.BasedOn(typeof (IQuery<,>))
.WithService.AllInterfaces()
.Configure(x => x.LifeStyle.Transient);

container.Register(
queries,
Component.For<IQueryBuilder>()
.AsFactory().LifeStyle.Transient,
Component.For(typeof (IQueryFor<>))
.ImplementedBy(typeof (QueryFor<>)));

o1




[lncnetuepusauma yepes WnHy

public class HomeController : Controller

{
[HttpPost]

public ActionResult ChangeName(Guid id, string name, int version)

{

var command = new RenamelnventoryItem(id, name, version);
bus.Send(command) ;

return RedirectToAction("Index");
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[lncnetuepusauma yepes WnHy

public class FakeBus : ICommandSender, IEventPublisher

{
public void Send<T>(T command) where T : Command
{
List<Action<Message>> handlers;
if (_routes.TryGetValue(typeof(T), out handlers))
{
if (handlers.Count != 1)
throw new InvalidOperationException();
handlers[@] (command);
}
else
{
throw new InvalidOperationException("no handler registered");
}
}
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[ IpomMexyTouHbIV Dispatcher

Dispatcher

AyTEHTMOUKALMA
Command
command
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1.

2.

oTOBad MHOPaCTPyKTypa CQRS Ha
npumepe .NET nprnoxeHmm

https.//qithub.com/gnschenker/cgrs-introduction

https://github.com/gregoryyoung/m-r

http://lokad.qgithub.io/lokad-cqgrs/

https://github.com/AlexanderByndyu/ByndyuSoft.Infrastructure/t
ree/master/samoles/asonetmvc

http://msdn.microsoft.com/en-us/library/jj554200

https://github.com/ncars/ncars
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https://github.com/gnschenker/cqrs-introduction
https://github.com/gregoryyoung/m-r
http://lokad.github.io/lokad-cqrs/
https://github.com/AlexanderByndyu/ByndyuSoft.Infrastructure/tree/master/samples/aspnetmvc
http://msdn.microsoft.com/en-us/library/jj554200
https://github.com/ncqrs/ncqrs

| lo1e3Hble CChIIKA

1. http//cqars files.wordpress.com/2010/11/cgrs documents.pdf

2. http//www.udidahan.com/2009/12/09/clarified-cqrs

3. http://martinfowlercom/bliki/CQRS .html

4. http://martinfowlercom/bliki/CommandQuerySeparation.htm!

5. http://abdullin.com/cqars

6.  http://richarddingwall.name/2010/06/15/brownfield-cgrs-part-1-commands

7. http://msdn.microsoft.com/en-us/library/dn568103.aspx
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http://martinfowler.com/bliki/CommandQuerySeparation.html
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https://groups.google.com/forum/m/

Cnacmbo 3a BHUMaHme!

bYY Paj OTBETUTL Ha BalLM

-] blog.byndyu.ru

|1 alexanderbyndyu

M alexander.byndyu@gmail.com

( bundyusoft

BOMPOCbl JIMYHO W HEPESI.
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"PedakTopuTb neracu

kon? TonbKO C KOHWUT-
Tectamu!”

AnekcaHap AHApoHOB
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* He ®akT, 4TO BOMAET B BbICTYMIEHME
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CQRS + DDD

BbIbpath Aggregation Root
Kakme 3aBUCMMOCTU BbITAHYTb?

KaKMEe-TO KYCKM HYXHO CIOXMUTh
NEePEMHOXUTL C APYTUMK KOPHAMM

yxoamm ot UoW B CTOpPOHY
OMTUMWM3MPOBAHHbIX 3aMPOCOB

70 B




CQRS v obnaka

 http://abdullin.com/xlim/
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http://abdullin.com/xlim/

CANLLKOM MHOTO 0BBH3KMU

* Kak BapmaHT Automapper v KOHBEHU MM
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UoW mn CQ)

* YeM BblIlle OTKPbITa B13HEeC-TpaH3aKLMs TeM
nydLle

* BapuaHT genatb 310 BHYTpU Kaxaom CQ
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Bounded Contexts

«  While CQRS touches on many pieces of software architecture, it is still
not at the top of the food chain. CQRS if used is employed within a
bounded context (DDD) or a business component (SOA) — a cohesive
piece of the problem domain. The events published by one BC are
subscribed to by other BCs, each updating their query and command
data stores as needed.

« Ul's from the CQRS found in each BC can be "mashed up” in a single
application, providing users a single composite view on all ,oarts of the
problem domain. Composite Ul framewaorks are very useful for these
cases.

*  PWCYyHOK, MHOTO MOACUCTEM BHYTKM KaxAou 13 koTopbix CQRS

* Also, CQRS should not be your top-level architectural pattern — that
would be SOA, MyKkpocepBHChl
CQRS, if used at all, would be used inside a service boundary only.
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| lpMep TecTa
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[Tommep Tecta Ha Query
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OaHa moaenb ana C n Q7

* JTO KOHTEKCTbI BbIMOJHEHWA, & HE MPOCTO
DTO

* TOXe caMoOe OTHOCUTCA M K parameter object
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| loMMep CTPYKTYPbI COMOLLIEHS
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ObbeanHAeM 3anpoc 1 KoMaHay

* KoOMaHza, koTopad BepHeT |D
* [lpnmep co ctekom oT Paynepa

3anpocC Ha YteHne caenaet +1 K NpoCcMoTpam
bn0ra
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Cormun 6e3 orm

* [lpocTon nepexoa
* HacTb yxoamT B 6e3 OpM, YacCTb OCTaETCH
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[Tpumep CommandHanlder

* Y10 fenatb C olmnbkamm?
* UTO Aenatb npu acMHXPOHHOM 0bpaboTke?
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Query peannsaumns
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