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Message Driven



lightbend.com/learn/lightbend-reactive-architecture
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Event Driven




Event - 910 QakT

Kapra Beinyiena, AKKayHT 3aKpbIT, U T.1I.



Publish - Subscribe

Subscriber.

Publisher.
= Subscriber.
Publisher. = — Event Bus :::
Subscriber.
Publisher.
— Subscriber.

(c) toptal.com/ruby-on-rails/the-publish-subscribe-pattern-on-rails
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Yro ecnu bbl Mbl norvposanu Bce events”?



Jlemo

JlobaBuM events B CepBHUC
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Publish Request

Request Bus
Notify

Component

Component
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Jlemo

JlobaBrM messaging B CEpBUC
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Reactive System vs Reactive Programming

Microservices

Reactive
Streams

Reactive gasEekesetben Reactive

System5\ : . Programming
"~ :Reactive:

. Streams :

'RxScala :

(c) Lightbend & IBM course: Reactive Architecture: Introduction to Reactive Systems



reactive-streams.org

Reactive Streams

Reactive Streams is an initiative to provide a standard for asynchronous
stream processing with non-blocking back pressure. This encompasses
efforts aimed at runtime environments (JVM and JavaScript) as well as

network protocols.




Location Transparency

vy

po L _ - s
= T == - == = T

KOMIIOHEHT He JOJIPKeH HU 3HATb, HU ITPpEAIIOIaraThb Ir'j€ HaxoaAaTCd
OCTa/IbHBbIE OCTAJIbHBIEC KOMIIOHEHTBI, C KOTOPBIMHU OH O6H_IaETCH.

Location Transparency HauMHaeTCsI C XOPOIIlero Au3aHa
(HO Ha 3TOM He OCTAaHaBJIMBAETCS)

(c) @allardbz



Jlemo

Paznenuts cepBuC Ha 3 MUKpPOCEpPBHCA



Accidental Complexity



Accidental Complexity: busxec noruka

fun returnAt(location: String) {
if (this.renter == null) {
throw lllegalStateException("Bike was already returned™)
}
this.renter = null
this.location = location
} constructor(id: String, location: String) {
this.id = id
this.location = location

}

fun rent(renter: String) {
if (this.renter != null) {
throw lllegalStateException("Bike is already rented")

}

this.renter = renter

}




Accidental Complexity: the view model

{
|lidll: Il1234ll,
"location™: "Vilnius",
"renter"”: "Steven"

J




Write Operation = Command l Read Operation = Query

Command Query Responsibility Segregation



Message types

Commands Events Queries

OOGpabarbIBaeTCsl OJIMH pas. OO6pabareIBaeTCst BCEMH OO6pabareIBaeTCs OJIMH pas.
Consistent hashing. HOJIICYHKAMHL. Load Balancing.
Bo3sBpaiaer pesynbrar. Hwuuero He Bo3BpamiaeT pe3yJibrar. Bo3sBpaiaer pe3ynbrar.

(c) @allardbz



CQRS
RentBikeRequest RentBikeCommand
GetBikeByldRequest GetBikeByldQuery

class BikeView {
id: String
location: String

class Bike {
id: Strlng o000
available: Boolean

renter: String?

} )




CQRS

Writing component

Reading component



RentBikeCommand(
II1II’ IIAIIardII
) available = false

Bike

wigh: " BikeRentedEvent(

"location": "Vilnius", 1%, "Allard
"renter": "Allard" )

GetBikeByldQuery( BikeView
e

) renter = event.renter
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API Call API Call
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API Call API Call

g PllbllSh f\) ! Pubhsh

Commond Bus Query Bus Command Bus Query Bus
Notify olle '

Write Comp. Read Comp.

Publish
Event Bus

Event Bus

Component Write Comp. Read Comp.



Jlemo

Pasnenum cepsuc Ha WRITE u READ yactn.



Ewe aemo

Axon Framework moxer myuiire



Event Sourcing

Yto ecnu ObI MBI XpaHWJIU BCE events?



Jlemo

Hauném xpanuth events.



“bonbwnucTBy cucteM Tpebyercs
HecKonbko read” Moaeneii ang
ONTUMaNbHON paboThbl.”

(c) Greg Young



CQRS: multiple projections

Commands

= Writing component

= Reading component



Jlemo

Coznagum npoekiuio “Bike History”



Mo)XHO He cnewuTsb

“Xopoliast apXuTEKTypa MO3BOIAET OTKJIAAbIBATG KPUTUYHBIE PEIICHUS

(¢) Uncle Bob

(c) @allardbz



Scalability

1 2

Bl pulling data Active customers Batch job writing

[locne CQRS

+1 for serving
customers
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Microservice Blview  Customer facing app view  Write model
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Microservice _ Blview Customer facing app view  Write model
CQRS 1
1

Blview  Customer facing app view  Write model



C noMoubio
pawero cloud

Proveer / \

000
\ Message Driven /




Event - 310 He N0b0YHBIN AP deKT

Eciu 5To 1Ipou3011I10 - 3TO 3allKMCaHo B “source’.

Ecmu 10 He IIPONU301LJIO - 3TO HC 3aIlIMCAHO.
(c) Allard Buijze



Y10 HacyeT “write” Mmogenu?



Jlemo

Hcnonszyem Event Sourcing Bo WRITE gactu



Event is immutable



Git



Mo)xeM nu Mbl UICNONBL30BATL NIOTU B
cyae?



Korga Bce u3BecTHble
OLIMOKM NOKPbITDI
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Message Driven







ba3bl JaHHLIX MOXXHO HE
MUIPUPOBATh



KakoB peaynbrar?

Location Transparency
Improved modeling
Audit trail

Analytics
Given-when-testing
Smoke testing

(c) @allardbz



Axon Framework



Location Transparency

EaRabbit
/[ \ ) S

A
( d )

ETFLI

(c) @allardbz



Location Transparency




Tracing
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Hcnons3yem Open Tracing



Tracing

Jaeger Ul _ Search Compare Dependencies About Jaeger v

< v Bike Rental Service: register 6720652 3 Trace Timeline v
Trace Start June 17,2019 3:25 PM Duration 291.97ms Services1 Depth5 Total Spans6
Oms 72.99ms 145.99ms 218.98ms 291.97ms
Service & Operation vV > ¥ » Oms 72.99ms 145.99ms 218.98ms 291.97ms

v | Bike Rental Service register —— == n—
v | Bike Rental Service send RegisterBikeCommand B o |
v | Bike Rental Service Handie RegisterBikeCommand 220.54rms (N
v | Bike Rental Service Bike #1234: registered in Vilnius 8
]
G

| Bike Rental Service Updating Main Projection

I Bike Rental Service updating History Projection




PekoMeHaaLum

Greg Young CQRS & ES talks (adds to this presentation) on YouTube, e.g. 2014, 2016
Versioning Events free online book by Greg Young (~100 pages)

More on Reactive Systems: Lightbend & IBM free courses

More on Reactive Programming: Reactive Streams by Ben Hale @ Spring I/O 2019

More on Axon at axoniq.io
YouTube: Event Storage in Axon Server How does it work
Axon Server competitor - Event Store at eventstore.org

Kon u3 nemo github.com/Sam-Kruglov/bike-rental-demo



https://www.youtube.com/watch?v=JHGkaShoyNs
https://www.youtube.com/watch?v=I3uH3iiiDqY
https://leanpub.com/esversioning
https://www.lightbend.com/learn/lightbend-reactive-architecture
https://www.youtube.com/watch?v=dGNv-Djm7h0
https://axoniq.io
https://www.youtube.com/watch?v=zUSWsJteRfw
https://eventstore.org/
https://github.com/Sam-Kruglov/bike-rental-demo

Cnacubo 3a BHMMaHue!

@sam_kruglov



