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services

1. Tloyemy CQRS ?

a) Wictopmsa BO3HUKHOBEHNA COBPEMEHHON apXUTEKTYPSI
b) Tllpobnembl CRUD

c) CQRS kak pelueHue npobnem

Apxutektypa CQRS npunoxeHui

Peanun3auna CQRS Ha ocHoBe Axon framework

Event Store ot Exigen Services

CQRS npunoxeHusi paspabarbiBaembie B Exigen Services

A S S
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o JBOMoLUNA TIpeacTaBleHnd
services D'OKyMeHTOB
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Jpa IANNeKTPOHHbLIX apX1UBOB
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I[N DDA SS1IEKTPOHHBIX apXUBOB
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2 EXIGEN.

services

OcHoBHble npobnembl CRUD

Il. OcHoBHbIe Npobnembl CRUD
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[Tpobnema 1. icnonb3oBaHue JavaBean

2 EXIGEN.

services

JavaBean — “Reusable software components
that can be manipulated visually in a builder
tool”.
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2 EXIGEN.

services

1. HapywieHunto nHkancynaumum dnusHec
OOBLEKTOB.

2. YXyOLeHunto YnTaeMoCTK Koga
3. TpyQHOCTU NoaOepPXKn

4. Bca busHec noruka
nepeHocuTcs B METOAbI
CEPBUCOB.
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pooJieMa Z. UlNTUMmnu3alLlns

J3dIIINN PON3BOANTENBHOCTU U €€

Vicnonb3oBaHne ORM Tool BMecTe
C AeHopManun3auneun pasmbiBaeT

Domain Model
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[Tpobriema 3. [lpobnema

2 EXIGEN.

MacLUTabupyemoCTun

B Teopeme CAP npu obpaboTke brnsHec
OAHHbIX Mbl BCeraa Bbibnpaem LenocTHOCTb

M s [

Availability
Stateless
Non-Persistent
a
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[Tpobnema 4: B peanbHOM XX13HN HE ObiBaeT

2 EXIGEN.

AN  KOHPNMKTOB MoaudUKaLmU AaHHBLIX

= B Ou3Hec npoueccax nponcxoadaLmx B
pearibHOM XXU3HU HE DbIBaET
KOHQONMUKTOB MoaAndouKaumm gaHHbIX.

= ECnn BO3HMKAET TakoM KOHMMUKT
3HA4YUT 3TO Npobrnema B peannsaymm
OU13HeC Norunku.

= CRUD He yuYnTbIiBaeT 3TOrO.
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JMII CQRS Kak peLleHue

1. CQRS Kak peLueHmne
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CQRS - Command Query
Responsibility Segregation
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IS [|pobnema 1: lecnonb3oBaHne JavaBean

Icnonb3oBaHMe JavaBean ocTaeTcd Ang
OTOOpaXeHnsa AaHHbIX HA CTOPOHE
00paboTKM 3anpocoB, HO JavaBean !=
Domain Entity.




[Tpobnema 2: OnTtumusaLus

2 EXIGEN.

services NPOn3BOONTENBHOCTU U €€ NMOCNEeacCTBUS.

[leHopManun3auunsa gaHHbIX
BbINOJTHAETCHA TOSIbKO HA CTOPOHE
06paboTKnM 3anpoCcoB.



Services IlaHHblIe Ha CTOPOHE 3anpocoB

Kaxxgast Tabnvua — geHopMarnmn3oBaHHOE
npeacTaBfeHme JaHHbIX HA 3KpaHe Nonb3oBaTens

HeT HeobxoanmocTn NpuMeHsiTb SQL 6a3bl AaHHbIX.

&

Bblicokonpoun3BoauTenbHble anbTtepHaTUBbI - Apache
Cassandra, HBase, Hypertable ....
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[Tpobnema 3: Tlpobnema

2 EXIGEN.

services MacLITabnpyemocTi

= LlernnoCTHOCTb AaHHbIX HY>XHa TONbKO Ha
CTOpOHE 06paboTKN ODU3HEC NOTUKN.

= Ha cTopoHe 06paboTKn 3anpocoB Mbl
MO>XEeM MCNofb30oBaTb eventual
consistency
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[Tpobnema 4: B peanbHOM XX13HN HE ObiBaeT

2 EXIGEN:
AN  KOHPNMKTOB MoaudUKaLmU AaHHBLIX

[1Ba cnocoba npeacraBrieHnst COCTOAHUS
o0beKkTa

1. B Bae saHa4yeHnn nepeMeHHbIX BHYTPW
oObeKTa.

BankAccount

sum : BigDecimal

income(value : BigDecimal)
outcome(value : BigDecimal)
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[1Ba noaxoaa npeacrtaBrieHUsA

2 EXIGEN.
Sservices

O0ObLEeKTOB

2. B Buaoe nocnenoBatenbHOCTU CODObITUN

Sum:83M$
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[1Ba noaxopa npeacTtaBlieHus

2 EXIGEN.

services

O0OBLEeKTOB

= KaXkabln arperaT — 3TO NMakeT coobITUMN.

» HeT HeobXoaAMMOCTU UCMONb30BaTb
pensaunoHHble 6a3bl AaHHbIX.

» ba3a gomkHa obnagatb ACID
CBOUCTBaMMU.
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[1Ba noaxona npeacraBneHus

2 EXIGEN.

O0OBLEeKTOB

[lpenmyLiecTBa:

= yOOOHbIV MOHUTOPUHI U3MEHEHUI
COCTOSIHUA CUCTEMBI

= BO3MO>KHOCTb OTKaTa COCTOSIHUS CUCTEMBI
00 rnoboro MOMeHTa BpeMEHM

= yNOOHbIN MEXAHN3M PENMKaumn gaHHbIX
N paspelleHnsa KOHNMUKTOB
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JadidINN PaspelueHne KOH(PJINKTOB

Correct
customer ‘

address

Conflict ‘ Customer
resolver reallocated

Customer ‘
reallocated
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2 EXIGEN.

services

Apxutektypa CQRS npunnoxeHun

IV. ApxutekTtypa CQRS NpuUnoXxeHummn

www.ExigenServices.com



JoUII CQRS — 3TO TONBKO Nnoaxon

CQRS 3TO TONMBLKO noaxoa,

KaK Bbl €ro peasinsyerte, 3aaBmMCuTt
TOJ1BKO OT BACc.

www.ExigenServices.com



Event Store (write only)

| m .Qu'e_ug
_Events Events | | S | Events A
Events | D !
T g | 2
r___jc_, e e g_ A\
Repository é g |
Aggregate | Aggregate
.I Events
T 7/
: Domain iy |
¢ > 8
12 3 N s
1 U # ?J’ — 3 |
| e @ |
| B ﬁ

e

‘Command Handler’}

-

‘Some que [

]

Events

L e

Jo|pueH JueAl ,'

i

——
4

[ Thin Egt'alnlﬂ.‘a.yéf -]
L —— i 3

Facade )

——————————

Client




2 EXIGEN.

services

MHorocnomnHas

apXuTeKkTypa
3anpoc K DB

3

KoHBepTUpOBaHue
E
AOMEHH YO MofesTb

KoHBepTupoBaHue B DTO

4

[lepenaya KnNneHTy

CQRS

3anpoc k DB

3

KoHBe BaHue

AOMERHYED MOAErb
KoHBepTupoBaHue B DTO

4

[lepenaya KnneHTy
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Event Store (write only) Database (read/write)
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BEXIGEN. Commands

KomaHaa — npeacraBndeT cobon oTpaxeHne busHec
OENCTBUA, EeUCTBUSA B KOTOPOM 3anNHTEPECOBaAH
Nonb30BaTErNb NPUNOXEHUS.

FlpemmymeCTBo NCMNoJ1b30BaHNA KOMaHA:

1. OpueHTaumnsa Ha busHec npobnemsbl
nonb3oBaTeng.

2. YOOBHbIN MeXaHNU3M MOHUTOPUHIA U
MacLiTabnpoBaHuA
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Database (read/write)
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Event Store (write only)
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2 EXIGEN.

services

= Pennukauua gaHHbIX MeXay KOMMOHEHTOM
00paboTkmn BU3HEC NTOMMKN N KOMIMOHEHTOM
CeneKTUBHbIX BbIOOPOK.

= B 0ObI4YHOM MPUNOXXEHUN KONMNYECTBO
CENEKTUBHbIX 3anpocoB Ha NopsiaoK bonblue
Konn4yecTBa 3arnpocoB Ha N3MEHEHMNE
NAHHbIX.

= OOnH OU3HEC KOMMNOHEHT - MHOXECTBO
query KOMMOHEHT
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A | npeuMyLLecTBa.....

services

1. XopoLuue 3 ‘Peanusaumu
DDD
2. Vc
3. FOTOBHOCTL KOk IM SHUAM
4. T CRP ;
o€
y3Ke
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B EXICE DL Axon framework

Axon framework - cambIin
nonynsapHbIV N Hanbonee
doyHKLUMOHAamNbHLIN.
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Event Store (write only) e PR Database (read/write)
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FEXIGEN. Co3paHue u oTnpaBKa KOMaHAbI

services

@ReguestMapping (value = "{identifier}/address/new", method = RequestMethod.POST)
public String formNewAddressSubmit (€ModelAttribute ("address") @Valid AddressEntry address,
BindingResult bindingResult) {
if (!bindingResult.hasErrors()) {
RegisterAddressCommand command = new RegisterAddressCommand () ;
command.setAddressType (address.getAddressType () ) s
command.setCity(address.getCity())
command. setContactId(address.getIdentifier()):
command. setStreetAndNumber (address.getStreetAndNumber () ) ;
command. setZipCode (address.getZipCode () ) ;

commandBus .dispatch (command) ;
return "redirect:/contacts/" + address.getIdentifier():;

}

return "contacts/address";
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Event Store (write only)
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FEXIGEN. ObpaboTka kKomMaHAbI

services

@CommandHandler
public void handle (RegisterAddressCommand command) {
Address address = new Address(
command.getStreetAndNumber (),
command.getzipCode (),
command.getCity ()
) 7

Contact contact = repository.load(new StringAggregateIdentifier (command.getContactId())):
contact.registerAddress (command.getAddressType (), address);

44 www.ExigenServices.com



FEXIGEN. BbusHec gpencreue

services

public void registerAddress (AddressType type, Address address) {
if (addresses.containsKey(type)) {
apply (new AddressChangedEvent (type, address));
} else {
apply (new AddressAddedEvent (type, address));
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JEXIGEN. ObpaboTka coObITUA N3BMEHEHUA COCTOAHUSA

services

@EventHandler
public void handleZddressChangedEvent (AddressChangedEvent event) {
AddressEntry entry = (AddressEntry) entityManager.createQuery(
"SELECT e from AddressEntry e WHERE e.identifier = :id and e.addressType = :type")
.setParameter ("id", event.getContactIdentifier())
.setParameter ("type", event.getType())
.getSingleResult () ;

entry.setStreetAndNumber (event.getAddress () .getStreetAndNumber()) ;
entry.setZipCode (event.getAddress () .getZipCode());
entry.setCity(event.getAddress () .getCity());

entityManager.persist (entry);
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Event Store (write only)
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ZEXIGEN. 3anpocHas 4YacThb

services

public List<AddressEntry> findAllAddressesForContact(String contactldentifier) {
return entityManager.createQuery("SELECT ¢ FROM AddressEntry e WHERE e.identifier = :id")
.3etParameter("id", contactldentifier)
.3etMaxResults(10)
.getResultlist();
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ZEXIGEN. [MpocToTa HacCTPOUKHK

services

<context:annotation-config/>

<axon:annotation-config command-bus="commandBus" executor="taskExecutor"/>

<axon:command-bus id="commandBus">
<axon:interceptors>
<bean class="org.axonframework.commandhandling.interceptors.SpringTransactionalInterceptor">
<property name="transactionManager" ref="transactionManager"/>
</bean>
</axon:interceptors>
</axon:command-bus>
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B EXICE DL Axon - repository U event store.

Repository

Event Store

File System JP Mongo DB
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BEXIGEN. Event Stores — pros and cons

JPA Event Store

TpaH3aKLUMOHHbLIN HO
MeOneHHbIN

HeT noaaepXku ACID CBOUCTB
borbLuaa CKOpoCcTb 00paboTKu
NAHHbIX
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Ao gLe] Orient DB Event store

OrientDB

= [lopgoeprkka TpaH3aKLMOHHOCTW.

= O4yeHb bonbLUIas CKOPOCTb YTEHUS N 3ArMUCK
OAHHbIX.

= [lopgoeprkka Knactepusaumn.
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2 EXIGEN. Orient DB Event store

services

Pe3ynbTraTbhl TECTOB HAa NPOU3BOAUTENIbLHOCTDb
(TpaH3akuun B cekyHay, Pentium Duo Core E520 2,5
GHz 2 Gb, 7200 RPM) :

Test _____Filesystem Or-ent DB

Small transactions 3330 3146
Big transactions 3506 1582 3354
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[TpumepbI peanus3auuv B

2 EXIGEN.

services

ExigenServices

[lpumepbl peannsauum B
ExigenServices
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[Tpumepbl peanusauun BHYTPU

2 EXIGEN.

services KOMnaHMM

= ABTOMAaTU3aUMS Bblgaun 3a5oroB U y4eT
LleHHOCTen B nombapaax.

= YyeT Hapsaao0B BbINMOSIHEHHbLIX paboT B
[1HenponeTpoBCKOU

Toproo-l'lpombiluneHHon [anaTe
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2 EXIGEN.

services

CQRS — noaxon, obecneymnsaroLLnmn
peann3auymio CoOBpeEMEHHbIX TPEDOOBAHNN K
KOprnopaTUBHbIM CUCTEMAM C TOYKUN 3PEHUSA
X MacLUTabnpyemMoCcTn, MOHUTOPUHTa,
NOCTPOEHUS CIOXKHOU ON3HEC NOTUKMN.
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2 EXIGEN.

services

N
|
Bonpochb £
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@ EXIGEN. ABTOpr

services

= Aptém Opobeu. twitter: @Dr_EniSh
enisher@amail.com, skype: dr_enish

= AHgpeu JlomakuH. twitter: @Andrey Lomakin ,
lomakin.andrey@agmail.com , skype: lomakin_andrey
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2 EXIGEN. NCTOYHUKM

services

1. First CQRS introduction
http://www.infog.com/presentations/qreg-voung-unshackle-gcon08

2. CQRS architecture overview -
http://elegantcode.com/2009/11/11/cqars-la-greg-younq/

3. Greg Young blog - hitp://codebetter.com/gregyouna/

4. Race conditions does not exist
http://www.udidahan.com/2010/08/31/race-conditions-dont-exist/

5. Domain Driven Design Aggregator -
http://domaindrivendesign.org/

6. Axon framework home page -
http://code.gooqle.com/p/axonframework/

7. Mark Nijhof blog http://cre8ivethought.com/blog
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