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CQRS — 370 pattern
(APXNTEKTYPHbIN CTUNb)
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software =
data + operations
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operations

Create

read

update

- delete
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CRUD — cRud

¢ context
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~49% akayHTOB
ny6nvkyT < 5 TBUTOB B
MecsL,

~30.4 MUHYTHI B JleHb Ha
nonb3oBaTensd

12



eCom

MOoNNCTal Katasaor

READ

MOCMOTpPeI TOBap
READ A,06aBNNN B KOP3UHY
WRITE HaKoHeL, Kynuau

pragmatic CQRS -+ context

13



pragmatic CQRS

CRUD — cRud

¢ context
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6n3HecC NormKka=—

paboTaeT B pamkax aggregate / entity—

HeTpMBKMBa/ibHaa BannAaLmna—

TPaH3aKLMOHHOCTb & KOPPEKTHOCTb—

pragmatic CQRS -+ context

HeCKO/IbKO npeAcTaB/ieHUIA
O4HWX AaHHbIX

nepecekaeM rpaHuLbI
aggregates & entities

N——C/IOXXHbIE 3anpochbl

\——MpPON3BOANTENBHOCTb
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CUDvs R

context
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UserRepository: IUserRepository {

Create(User user) {
Update(User user) {
Delete(User user) {

User GetById(Guid id) { }
User GetRecentActive() { }

User? TryFind(string searchString) { }
User[] GetAllOnFreePlan() { }
User[] GetAllWithoutBillingInformation() {

// 100500 methods later
User[] GetWhoCommentedArticleInProject(Guid projectId) {

pragmatic CQRS -+ context




User[] GetWhoCommentedArticleInProject(Guid projectId)

UserRepository

v

ProjectRepository

pragmatic CQRS -+ context

***DataProvider
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mapping

UserToShortViewMapper: IMapper<User, UserShortView

UserShortView Map(User obj) { }

UserShortView, UserView, UserDetailView, ..., ***View

pragmatic CQRS -+ context
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complexity
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t.line_id Lineld,
sn.item_transaction_id SerialItemTransactionId, sn.serial_number SerialNumber,
sl.id SaleShipmentNotelLineId, sl.item_id SaleShipmentNoteItemId,
sh.id SaleShipmentNoteHeaderId,
ol.id SaleOrderlLineld,
sc.lines ConfigurationsLines
unnest(@line_id, @link_id, @item_transaction_id, @link_serial_number,
@link_item_id, @serial_number_item_transaction_id)
t(line_id, link_id, item_transaction_id, link_serial_number,
link_item_id, serial_number_item_transaction_id)
read.serial_numbers sn
(t.serial_number_item_transaction_id IS
(serial_number_item_transaction_id IS
read.shipment_note_lines sl
(t.serial_number_item_transaction_id IS
(t.serial_number_item_transaction_id IS
sn.item_transaction_id sl.item_transaction_id
t.link_item_id = sl.item_id)
read.shipment_note_headers sh sl.header_id sh.id
read.order_lines ol sl.item_transaction_id ol.item_transaction_id
read.serial_number_configurations sC sl.item_transaction_id sc.item_transaction_id

pragmatic CQRS -+ context




orders (
id UUID gen_random_uuid(),

AeHOpManmn3ayms

order_lines (

id UUID gen_random_uuid(), ~
order_id UUID

CONSTRAINT fk_order
(order_id)
orders(id)

orders (
id UUID gen_random_uuid(),

he hell é lines JSONB,
cache hell S8
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complexity
performance
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pragmatic CQRS

CUD vs R

solution
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6n3HecC NormKka=—

paboTaeT B pamkax aggregate / entity—

HeTpMBKMBa/ibHaa BannAaLmna—

TPaH3aKLMOHHOCTb & KOPPEKTHOCTb—

pragmatic CQRS -+ solution

HeCKO/IbKO npeAcTaB/ieHUIA
O4HWX AaHHbIX

nepecekaeM rpaHuLbI
aggregates & entities

N——C/IOXXHbIE 3anpochbl

\——MpPON3BOANTENBHOCTb
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RW Model —
R Model u W Model
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APP Frontend

solution

APP Backend

DB
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pragmatic CQRS

APP Frontend

solution

WriteModel

ReadModel

APP Backend
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pragmatic CQRS

CQRS

solution

#1
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—Write Model

FluentValidator+MediatR+EF+AutoMapper
(He aBnsieTCA pekoMeHaaLmein)

——-clean architecture, DDD, rich domain, ...

\——DAL: repository & co

—Read Model

———Dapper + SqlKata | Ling2DB

minimum abstraction, anemic model,
no DAL, ...

pragmatic CQRS -+ solution

\——data driven architecture
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performance
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WriteModel

ReadModel

APP Backend
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35



O

[ USER ]—} APP Frontend

pragmatic CQRS

solution
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R Backend

DB
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pragmatic CQRS
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APP Frontend

solution
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W Backend

[ USER ]—}APPFrontend

pragmatic CQRS

solution

R Backend

ReadSchema

DB
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pragmatic CQRS

CQRS #2

solution
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Write Schema
|

{

Read Schema

pragmatic CQRS -+ solution

HOpMain3auna

KOHCTPENHTHI

AEeHOPMaNnN3aunai

NHAEeKCbI

noAaroToB/ieHHbIE NMpeacTaBieHNA
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eee APP Frontend

pragmatic CQRS

solution

W Backend

R Backend

DB

WriteSchema

ReadSchema
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SYNC Vs async

pragmatic CQRS -+ solution



cee APP Frontend

pragmatic CQRS

solution

update—

-
W Backend > WriteSchema
|
—> ReadSchema
R Backend

DB
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sealed class ChangeUserNameCommandHandler : ICommandHandler<ChangeUserNameCommand, Result>

readonly IUserRepository _userRepository;
readonly IChangeNotifier _changeNotifier;

Result Handle(ChangeUserNameCommand command)
user _userRepository.GetById(command.UserId);
('user.CanChangeName() IsValidNewName(command.NewName))

{
Result.Error( );

b

user .Name command . NewName ;
_changeNotifier .Notify(new UserChangeNotification(command.UserId));

Result.Ok();

pragmatic CQRS -+ solution




sealed class ReadModelUpdateDecorator<TCommand, TResult> ICommandHandler<TCommand, TResult>

readonly ICommandHandler<TCommand, TResult> _decoratedHandler;
readonly IChangeNotificationsProvider _notificationsProvider;
readonly IChangeNotificationDispatcher _dispatcher;

TResult Handle(TCommand command)
using transaction new TransactionScope();

result = _decoratedHandler.Handle(command) ;

foreach ( notification _notificationsProvider.GetNotifications())

{

_dispatcher .Handle(notification);

¥

transaction.Complete();
result;

pragmatic CQRS -+ solution




sealed class UserShortViewUpdater IChangeNotificationHandler<UserChangeNotification>

void Handle(UserChangeNotification notification)

// update read model here

pragmatic CQRS -+ solution
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pragmatic CQRS

_dbContext

ChangeTracker

Entries()
Where(e
Select(e
ToList()
ForEach(cn

solution

e

G

IAggregate)
TIAggregate) .ToChangedNotification())

_dispatcher.Handle(cn));
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~SyNc

write onepaunn CtTaHOBATCA MEAJIEHHEE

NOMNONHUTENIbHAsA CNOXHOCTb BO write model

—write & read Mogenn KOHCUCTEHTHBbI

pragmatic CQRS -+ solution
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APP Frontend

pragmatic CQRS

solution

W Backend

R Backend

DB

WriteSchema

ReadSchema

Updater
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-async

write onepaunnm He TepAroT B Npon3BOANTE/TBHOCTI
3Ha4YNTE/IbHO

JIOMO/IHUTENbHAsA C/IOXXHOCTb BO write model

AONMONIHNTEJIbHAA apPXUTEKTYPHAA C/1I0KHOCTb 1 HOBbIE
TOYKWN OTKa3a

. eventually consistency

pragmatic CQRS -+ solution 50



AOKNAL, Architecture 10.09 / 12:00 - 13:00 (UTC#3)

Outbox: cnoXxHo o,
Kasanochb 6bl, NPOCTOM

RU || = ]

Outbox — W3BECTHBIH apXUTEKTYPHBIA NAaTTEPH, 0 KOTOPOM HaMNWCAHO MHOMECTRO CTaTel,
paccKazaHo B JOKNafax U faXe HaNUCaHbl KHUMM.

B 3T0T pas o6cyanuMm, ¢ KaKUMU HEOXMAAHHBIMU NPoBeMamMu CTaNKUBaKTCA PaspaboTUMKK
npu 60NbLIMX HArpyakax U KaK He BbICTPenuTh cebe B HOry.

Cnukepsbl

Bopuc KysoBaTKuH
Ex-Ozon
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HY>XHO B6o/blLLe
performance
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APP Frontend

pragmatic CQRS

solution

W Backend

R Backend

DB

WriteSchema

QUEUE

Updater

ReadSchema
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APP Frontend

pragmatic CQRS

solution

QUEUE

W Backend

Updater

R Backend
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APP Frontend

pragmatic CQRS
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QUEUE
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APP Frontend

pragmatic CQRS

solution

W Backend

QUEUE

Updater

R Backend
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pragmatic CQRS

CQRS #3

solution
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Sync - aHTaCTUYeCK BapuaHT
eventually consistency - 4aHHOCTb

pragmatic CQRS -+ solution
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pragmatic CQRS

solution
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command
& query?



sealed record ChangeUserNameCommand(Guid UserId, string NewName) ICommand;

sealed class ChangeUserNameCommandHandler: ICommandHandler<ChangeUserNameCommand, Result>

Result Handle(ChangeUserNameCommand command)

user _userRepository.GetById(command.UserId);

('user.CanChangeName() IsValidNewName(command.NewName))

Result.Error( );

user .Name command .NewName ;
_changeNotifier .Notify(new UserChangeNotification(command.UserId));

Result.Ok();




pragmatic CQRS

e OAMH cueHapuii = oauH handler

e €/IHCTBO OTBETCTBEHHOCTU

e YAOOHOeE yrpasneHvie 3aBUCUMOCTAMY

e YAO6OHO peannsoBbiBaTb CKBO3HYH SIOMUKY
e YNpaBneHune CNOXKHOCTbHO

e 3TO He rnaBHoe B CQRS

command & query
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DOTNEXT &

Makcum ApLUMHOB
XauTtek [pyn

bbicTpopacTBOpMMOE
NPOEKTUPOBaHME

command & query
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analysis



——CQR

complexity
flexibility CQR

pragmatic CQRS -

S #1

S #2———

——Sync

—pCQR

analysis

————async ﬂ

eventually

S #3 ¢

consistency
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pragmatic CQRS -

analysis

fcmp(rwmodel) < femp(rmodel) u femp(wmodel)
fcmp(rwmodel) > femp(rmodel)
fcmp(rwmodel) > fcmp(wmodel)

fcmp - complexity

67



UserRepository: IUserRepository {

Create(User user) {
Update(User user) {
Delete(User user) {

User GetById(Guid id) {...}
User GetRecentActive() { }

User? TryFind(string searchString) { }
User[] GetAllOnFreePlan() { }
User[] GetAllWithoutBillingInformation() {

// 100500 methods later
User[] GetWhoCommentedArticleInProject(Guid projectId) {

pragmatic CQRS -+ analysis




obHoBMeHVe read model mo)xeT
ObITb AaNeKo He NPOCTbIM

pragmatic CQRS -

product aggregate

analysis

——pproducts

N

P marketing campaings

. Pp-orders
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eventually
consistency
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t2: edﬁ—}E —

USER A J t3: write

t1: get
o]---- e o R
state 4 ?
@) t1: get t4: vyrite
J . adi vB
t2-t3: edit » | =

USER B
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71



write model; CUD

versioning check & (merge or conflict solving)

pragmatic CQRS -+ analysis

L»CrUD
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USER t4: read——
. Anew
t2: edit—pp | =
t1: get
t3: write —
read =" > ==
model
I
write »|l=|----P|= t5: update
model
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3aKka3 obHoB/eH
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Cnacnbo, n3MeHeHVs B TeYeHnm
HeCKONbKNX MUHYT ByayT
onyb61KOBaHbI
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bussines
solution
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CQRS nmonesHo,
HO OCTOPOXXHO

pragmatic CQRS - analysis
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