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CocTtoAaHMe

TUnn4HbIN Noaxon, NCNoJib3yEMbIN B MPUOXEHUN, —
noogep>XkKa TeKyLlero CoCToAHMNA OaHHbIX 3a CcYeT
0OHOBNIEHMA NO Mepe PaboTbl C HUMMN.
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YT0-TO, Npon3ollenliee B NPoOLLSIOM

CeepuwuBlunmnca dgakTt. Vicnonb3yetcA
O1A NPUHATUA PeLleHnin B Opyrnx
4acTAX CUCTEMDI.

Source of Truth

CobbITUA HEN3MEHHHbI.

CoxpaHatoTca B xpaHunuuwe (Event
Store)
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CoxpaHeHne o6 bEKTOB

WithdrawalPerformed
accountld: 123

BankAccountCreated DepositPerformed
id: 123 accountld: 123

OwnerChanged
accountld: 123
newOwner: Jane Doe

owner: John Doe amount: 20€ amount: 10€

Q\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\:‘\\*

- Co3paTtb Event ona ka>kgoro naMeHeHusa cocToAHNA ob6bekTa

« CoxpaHuUTb 3TOT NOTOK cobbiTn (Event Stream), cobntogan ouepegHOCTb
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BoccTaHoBIeHne obbekKToB

WithdrawalPerformed
accountld: 123

BankAccountCreated DepositPerformed
id: 123 accountld: 123

OwnerChanged
accountld: 123
newOwner: Jane Doe

owner: John Doe amount: 20€ amount: 10€

&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘%\~

* [Moo4epenHo NpumMeHnTb cobbiTnA N3 Event Stream K "nyctomy"
aK3emMnApy obbekTa
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BankAccountCreated
id: 123
owner: John Doe

ﬁ

— applyTo —»

BankAccount

empty
*

produces

v

BankAccount
id: 123
owner: John Doe
balance: 0 €
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DepositPerformed
accountld: 123
amount: 20€

\

—— applyTo —»

BankAccount
id: 123
owner: John Doe
balance: 0 €

S ——
produces

v

BankAccount
id: 123
owner: John Doe
balance: 20 €




(

OwnerChanged
accountld: 123
newQOwner: Jane Doe

—— applyTo —»

BankAccount
id: 123
owner: John Doe
balance: 20 €

-
produces

v

BankAccount
id: 123
owner: Jane Doe
balance: 20 €




4 WithdrawalPerformed A
accountld: 123

—— applyTo —»

amount: 10€

BankAccount
id: 123
owner: Jane Doe
balance: 20 €

T
produces

A4

BankAccount
id: 123
owner: Jane Doe
balance: 10 €




BankAccountCreated
id: 123

owner: John Doe

[

DepositPerformed
accountld: 123

amount: 20€

/|

OwnerChanged
accountld: 123
newOwner: Jane Doe

WithdrawalPerformed
accountld: 123
amount: 10€

dEEIi’T() —

ADDly ©

ADDIY ©

ADDly O

>

BankAccount
empty

\ proa. ices

BankAccount
id: 123
owner: John Doe
balance: 0 €

| 0O Cces
{ A

BankAccount
id: 123
owner: John Doe
balance: 20 €

\ orod ce

>

BankAccount
id: 123
owner: Jane Doe
balance: 20 €

BankAccount
id: 123
owner: Jane Doe
balance: 10 €




O6bHoBNEeHNne 0bbeKToB

BankAccountCreated DepositPerformed OwnerChanged WithdrawalPerformed WithdrawalPerformed
id: 123 accountld: 123 accountld: 123 accountld: 123 accountld: 123
owner: John Doe amount: 20€ newQOwner: Jane Doe amount: 10€ amount: 10€

\’.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\’:‘\\~

const account = accountRepository.load(123)
const modifiedAccount = account.withdraw(new Euro(10))
accountRepository.save(modifiedAccount)
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YaoaneHne oobeKToB

BankAccountLlosel
Yyeason

Retroactive Event

CobbITne, OTMEHAIOLLEE YTO-TO, Npou3oLleaLlee B NPOLL/IOM

19



Cxema
NPUNOXXEHNA l

{ Command Handler

1.Monyyaem KOMaHz, 13 { Receive J

< : Command
MHTepdenca /E—\;h |
2.3anpawimsaem fo/

HeobxoOonmble cobbITUN E— /{ Read Events ‘ Agg:egate ) Produce New}
- ate Events :
3.BoccTaHaBnmBaem f i

Event 2 ]

COCTOAHNE Event n : ®
S ePPYEM ROSEE et o - ( Vienew |

cobbITnA v |

5.CoxpaHAaem 3T cobbITnA
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3anpocbl N OTYETHI

Kak BbINOJ/IHNTbL 3arnpoc «Bce cYyeTa, ¢ 6banaHcom He meHee N»? Heyxkenn
npuoeTcA BOCCTaHaBNMBATb KaXkabl cHeT? A ecnii NOCTPaHUYHO?



Presentation

CQRS

l l

Command-query separation (CQS)

wnn command-query responsibility [ Commands J [ Query Generation ]
segregation (CQRS) — npuHuun A
pasfeneHnA KOMaHA, U 3anpocos. l Query
MeTopn 0o/1KeH BbITb NGO [ Domain Logic J

kKomaHgov (Command),

BbIMNO/IHAKOLWEWN KaKoe-TO Update l

neunctsene, nMbo 3anpocom

(Query), BO3BpalLaloLWmMM OaHHbIe, C ) mte C )
HO HE OOHOBPEMEHHO. Write Storage »| Read Storage
BosBpalwiaTtb 3Ha4YeHne MOXXHO

TONIbKO YNCTbIM, HE MMEIOLMM ~— - ~— -

NO60YHbIX 3 PEeKTOB MeTOAAM.




Bbl Mmo)xeTe ncnonb3oBatb CQRS 6e3
NCTOYHMKA COObLITUN, HO NpPWU
MCMNOJIb30BAHNN NCTOYHUKOB COObITUN
Bbl OO/MKHbI ncnonb3oBatb CQRS

- [per AHr




CQRS/ES

CTopoHa YTeHnA Bcerga «oTCcTaeT» oT
3anucu. lNpunoxxeHne cTaHOBUTCA «B
KOHEYHOM UTOre coryiacoBaHHbIM» .
[eweBne un nerye macwtabmpoBaThb
Read Side, Ho Write Side 6onee
CNOXXHEE, YeM MOHOJINTHOE MPUNOXKEHne
CRUD.

Eventual Consistency
(CornacoBaHHOCTb B KOHEYHOM CYETE)
[eueHTpanmnsauma Hemeon1eHHOW
corfiacoBaHHOCTM (Bce UMeeT
OOMHaKOBbIV BMA OaHHbIX BCe BPEMA) B
cucteme, B 06MeH Ha 60siee BbICOKYIO
OOCTYNHOCTb N 60NbLUYIO aBTOHOMHOCTb
KOMMOHEHTOB.

Presentation

|

Events
Published
Published Events
Events Generate
Event Store Views Read Storage
External Rgp"’y"d
Systems vents
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Command (write)

Event Model

Event
Storage

dispatch()

Query (read)

Read Model

X

Projection
Storage
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MomMmeHTanbHble CHUMKW

A ecnm 000004€eHb MHOI0O CObbITUN?
Bce ke byneT TOpMO3UTb Npy BOCCTAHOBNEHNM!



Reconstituting

Snapshotting

MexaHn3m, KOTOpPbIN
NO3BONAET
BOCCTaHaBNMBaThb arperar
N3 HEHY/1IEBOIO COCTOAHMUA.

Mo>XHO nadexkaTb
06paboTKn 60s1bLLIOro

Konnm4yectBa cobbiTUN C
HUM.

L dn+4R dn+58 A Nn+6 ’

Reconstituting
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Xou4y elLle...

Y70 He ycnenn, HoO CTOUT NOCMOTPETbL?



e [po6nema: Nnobo4YHbIE IPDEKTLI

(Side-effects).

PeweHue 1: Otoenntb apdekT
N N3BMEHEHUE COCTOAHMUA.
PeweHue 2: OddekThl B
nognuckax Ha coobITUA.

NMpo6nema: pepakTOPUHr
COBbITUM.
PeweHue 1: [Nepesanucb

COObITUN B XpaHUIIULLE.
PeweHune 2: O6HOBNEHNE
coObITUM B paHTanMe.
PeweHue 3: Snapshotting.

NMpo6nema: ogHOBpPEMEHHAA
3anmco.

PeweHune: oNnTUMUCTUYHAA
6nokunpoBka (Optimistic
Locking)

g BankAccountCreated A

id: 123 BankAccount
owner: John Doe — applyTo —» empty
version: 1 version: 0
ﬁ S —
produces
N \4
DepositPerformed BankAccount
accountld: 123 id: 123
amount: 20€ —— applyTo —»|  owner: John Doe
version: 2 balance: 0 €
h / version: 1
—
produces
BankAccount
id: 123
owner: John Doe
balance: 20 €
version: 2
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CobbiTnAa moryT obpabaTtbiBaTbCA B
JOoOHOBOM peXxxnme
OTCcyTCTBME KOHKYPEHLUMN BO BpeMA 06paboTKu

TpaH3aKUnii MOXET YNY4LWNTb NPONU3BOANTENIbHOCTb
N MacwTabrpyemMocTb NPUIIOXKEHUI.

CobbITnA npenctaBnAT cobon NpocTble
0O6BEKTHI

OHK NpocTO 3anucbiBatoTCA oNnA 06paboTkum B

COOTBETCTBYIOLLLEE BpeMA. OTO NO3BONIAET YyNPOCTUTb
yrnpasneHne n peann3awmio.

CobbIiTnA NpeacTaBnAT LLEHHOCTb ANA
aKcnepTa

OHKM MOryT 6bITb NPOYUTAHBLI U MPOaHaIN3NPOBaHbI He
TONIbKO pa3paboTymMKoOM, HO 1 cneunasiMcTom
npegmeTHOW obnacTw.

CobbiTnAa oTaoeneHbl OT 3agav

ObecneumBatoTcA NMOKOCTb N paclumpAaemMocTb. Kaxxkgoe
cobbiTne MmoryT obpabaTtbiBaTb HECKOIBKO 3a4au.
[lpocTanA nHTerpauna ¢ opyrumm cny>éamm n cuctemamu.
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[ lpenmyLlecTBa

* [MonHbIN aygnT CcOOLITUA

* BO3MO>XHOCTb BOCCTAHOBJIEHUS
» AHaNN3 akcnepTamu

» Xopollasa npon3BoanNTENbHOCTbL

- HeTt mannuHra s Bl n o6patHo "0

* HeT TpaH3akuuu N N
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« KoHeyHasa cornacoBaHHOCTb




HenoocTaTKU

Henpocton pedakTopuHr

» HenpocTaa peannsauns

« Tak cebe NMHCTPYMEHTapun

« TpeboBaHMs K OUCKOBOMY NPOCTPaHCTBY

» Pacxo>xgeHune ¢ nHtepgencom | -
- KOHeYHast cornacoBaHHOCTb) o \
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ApXnUTeEKTypa - 3TO cnocob
choenaTtb CNOXHble BeLuu
Nnerknvu, a He HaobopoT

- KTO noackaxet aBTopa, TOT
MoJioael










// Common

const eventTypes = {

ACCOUNT OPENED: 'ACCOUNT OPENED',

ACCOUNT CREDITED:
ACCOUNT DEBITED:

' ACCOUNT CREDITED',
' ACCOUNT DEBITED'

38



// WRITE MODEL :: Domain layer

class Account {

/). ..

open(id, ownerId, balance = 0) {
if (this.balance < 0) throw new Error('Cant open');

this.recordThat ([
{type: eventTypes.ACCOUNT OPENED, payload: {id, ownerId, balance}}
1)7
}

credit (amount) {

this.recordThat ([
{type: eventTypes.ACCOUNT CREDITED, payload: {id: this.id, amount}}

1)
}

debit (amount) {
if (this.balance < amount) throw new Error('Cant debit');

this.recordThat (|
{type: eventTypes.ACCOUNT DEBITED, payload: {id: this.id, amount}}

1)
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open(id, ownerId, balance = 0) {
if (this.balance < 0) throw new Error( ' 'Cant open');

this.recordThat (|
{type: eventTypes.ACCOUNT OPENED, payload: {id, ownerId, balance}}

1)7
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// WRITE MODEL

: Domain layer

class Account {

V2

constructor () {
this.recordedEvents = [];

}

getRecordedEvents () {
return [...this.events];

}

recordThat (events) {

this.recordedEvents.concat(events);
this.replay(events);

}

replay(events) {
events.map((event) => this.apply(event));

}
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// WRITE MODEL :: Domain layer

class Account {

//

apply({type, payload}) {

}

switch (type) {
case eventTypes.ACCOUNT OPENED: return this.applyOpened(payload);
case eventTypes.ACCOUNT CREDITED: return this.applyCredited(payload);
case eventTypes.ACCOUNT DEBITED: return this.applyDebited(payload);

applyOpened({id, ownerId, balance}) {

}

this.id = id;
this.ownerId = ownerld;
this.balance = balance;

applyCredited({amount}) {

}

this.balance += amount;

applyDebited({amount}) {

this.balance -= amount;
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apply({type, payload}) {
switch (type) {
case eventTypes.ACCOUNT OPENED: return this.applyOpened(payload) ;
case eventTypes.ACCOUNT CREDITED: return this.applyCredited(payload);

case eventTypes.ACCOUNT DEBITED: return this.applyDebited(payload);

}

applyOpened({id, ownerId, balance}) {
this.id = id;
this.ownerId = ownerId;
this.balance balance;
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// WRITE MODEL :: Domain layer

class Account {

/). .

static fromHistory(events) {
const self = new Account();
self.replay(events) ;
return self;

44



// Application layer
class AnyCommandHandler {

constructor(eventStore) {
this.eventStore = eventStore;
¥

async handle(command) {

const account = Account::fromHistory(
await this.eventStore. load(
command.accountld
)

);

account.open(command.ownerId, 500);
account.credit(1000);
account.debit(200):;

return await this.eventStore.saveAndDispatch(
account.getRecordedEvents()
);



// Presentation layer

const req = {
body: {
accountId: 'aAccountId',
ownerId: 'aUserId'

I3
Fi
router.post('/accounts/handle', async (req, res) => {
try {
await (new AnyCommandHandler(eventStore)).handle(

reqg.body
) ;
res.sendStatus(200):
} catch (e) {
res.sendStatus(500):
¥

r);



// // READ MODEL
// Projection

eventStore.on(eventTypes.ACCOUNT_OPENED, ({id, ownerId, balance}) => {
//INSERT INTO "accounts VALUES (id, ownerId, balance)

1)
eventStore.on(eventTypes.ACCOUNT _CREDITED, ({id, amount}) => {

//UPDATE “accounts SET "balance = "balance + amount WHERE "id = 1id
1)
eventStore.on(eventTypes.ACCOUNT _DEBITED, ({id, amount}) => {

//UPDATE "accounts SET "balance = balance - amount WHERE "id = id
1)

// Listener

eventStore.on(eventTypes.ACCOUNT_OPENED, ({id, ownerId}) => {
mailService.sendWelcome(ownerId);

r);






