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[MnaH 3aHATUSA OTUS

Oyepenmn coobLLEHUN

Apache Kafka

Co6bITUNHO-OPUEHTUPOBAHHAA apXUTeKTypa

RabbitMQ

Mcnonb3oBaHue RabbitMQ
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O4yepenb coobuieHnn / Message Broker

Apache ActiveMQ
Apache Kafka
Redis (pubsub)
RabbitMQ

etc.

Application 1

N\

Application 2

P

Application 3

/

Message Broker

/

N\

Yandex Message Queue (https://cloud.yandex.ru/services/message-queue)
Amazon Web Services (AWS) Simple Queue Service (SQS)

Application 4

Application 5
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Mpumep: crawler (mnonckoBbI po60T) OTUS

Web crawler

Page URL

Message queue

Page URL

|

Fetcher & Parser Fetcher & Parser Fetcher & Parser

|

Page storage
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Oyepenun coobLL.eHUI OTUS

o Cnaboe cBfi3blBaHUe

» MacwTabupyemocTb

e 3naCTUYHOCTb

e OTKa30yCcTON4YNBOCTb

e [apaHTUpOBaHHas AOCTaBKa

e [[@paHTUPOBAHHbIN NOPSAAOK AOCTaBKM
» bydepusauus

e [lOHMMaHMe NOTOKOB AaHHbIX

e ACMHXpOHHas CBA3b
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Kafka OTUS

» PacnpenenéHHbI nporpaMMHbIN Bpokep coobLLeHnn

e HanucaH Ha Java/Scala

 [puaymaH B Linkedin 4To6bl 06pabaTbiBaTh 6€3yMHbIN 06bEM AaHHbIX
» EcTb koMMepueckasn noanepxka (Confluent)

e JInHenHo MmacwTabupyembin

e C rapuvHTMen ynopsao4eHHOCTH

e HapexHbi (pennnkauus)

» BbicokonocTtynHbi (high availability)
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Kafka: 4To no4yntaTthb OTUS

e Designing Event Driven Systems

http://www.benstopford.com/2018/04/27/book-designing-event-driven-systems/

» Kafka: The Definitive Guide
https://www.confluent.io/wp-content/uploads/confluent-kafka-definitive-guide-complete.pdf
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Y10 Takoe Kafka OTUS

PRODUCERS OO CONSUMERS D Q
O e ~Q
®

@ —— EVENTS

TOPIC

PARTITION BROKER

— UspnaTenb (producer)
— Tonuk (topic), pasaen (partition)
— Moanucyuku (consumer), rpynna (group)
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Kafka: core APIs

Producers

App

App

App

NI/

Connectors

= /]

Kafka

\\

App

App

App

Consumers

App

Stream
Cluster Processors

App
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Kafka: core APIs OTUS

» The Producer API allows an application to publish a stream of records to one or more Kafka topics

e The Consumer API allows an application to subscribe to one or more topics and process the stream of records produced to
them

» The Streams API allows an application to act as a stream processor, consuming an input stream from one or more topics
and producing an output stream to one or more output topics, effectively transforming the input streams to output streams

» The Connector API allows building and running reusable producers or consumers that connect Kafka topics to existing
applications or data systems. For example, a connector to a relational database might capture every change to a table

o The Producer API - nybnukauuns sannucen B TOMUKMU.

e The Consumer API - noanucb Ha TONUKMW.

e The Streams API - MaHMnynsauum ¢ NOToKamMu, KOHBEPTALUUS U3 0JHOTO TOMMKAa B APYroun
e The Connector API - KOHHEKTOPbI K CTOPOHHMM CUCTEMaM
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Kafka: kak ycTpoeH Tonuk

011]12(3(4|5]|6(7]|8
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1

VLN

Consumer A Consumer B

(offset=9)

(offset=11)
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Kafka: coobuieHune

Kafka Message

Offset

Key

R
b

Value

Time

Routing

Payload
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Kafka: naptmuum

N

Partition 1 1_
0 818 0 2
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Partition 1 1
2 819012
Old -

Writes
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Kafka: napTmuum OTUS

eCommerce
Website

Write
Partition 1

Push Notification
Service Consumer

Invoice
Service Consumer

k—Fu'-zalrzl at Offset
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Kafka: napTmuum

eCommerce
\Website

Write

Partition 1 1
Y -
Push Notification
Read at Offze! Service Consumer
Invoice
Read at Offse Service Consumer
Write
Partition 2 1
Push Notification
Read at Offset™\ geryice Consumer
Invoice
Read at Offse Service Consumer
Write
Partition 3

Push Notification
Service Consumer

Invoice

Read at Offset Service Consumer
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Kafka: rpynna koHcbloMepoB OTUS

TopicT1 Consumer Group 1

Partition 0 Consumer 1

Partition 1 Consumer 2

Partition 2

Y
—
—»| Consumer3
—>

Partition 3 Consumer 4

i

/

Consumer 1

Consumer 2
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Kafka: cxxaTtue nora
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Kafka: no cytu xypHan KOMMUTOB OTUS

pacnpenefieHHbIA, 0TKa30yCTONYUBbINA, MacLuTabupyemMbin

RECORDS

1st Record

]
'
| |
ol112]13ls|sle|7|8|9 101}
:
]
]

e Name, Value, Timestamp
e Immutable

e Append Only

e Persisted

AKA: A Log
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Kafka: rapaHTum OTUS

e YNops.a04YeHHOCTb COOOLLEHNI B NapTULIUK
o KoHcbloMep BUANT coobLLeHUs B NopsAAKe nonafaHusa ux B nor
» CoxpaHeHue coobuieHunn npm N-1 nageHusx u replication factor N
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Kafka: rapaHTun poctaBku OTUS

o At-most-once delivery ("kak MakcMMyM oJiHOKpaTHas focTaBka"). CooblueHne He MOXeT OblTb AOCTaBseHo 6onbLue
oLHoro pasa. [pun aToM coobuLeHre MOXeT ObITb NOTEPSHO.

» At-least-once delivery ("kak MMHUMYM oLHOKpaTHas aocTtaBka"). CoobLieHne HUKoraa He 6ynet notepsiHo. MNpun aToM
coobuieHne MoxeT ObITb AOCTaBsIeHO 6onee 04HOro pasa.

» Exactly-once delivery (“cTporo oaHokpaTHas nocTtaBka"). CBATOM rpaanb cucteM coobuieHni. Bce coobuieHus
LOCTaBASAKOTCA CTPOro eAMHOXAbI.

https://dzone.com/articles/interpreting-kafkas-exactly-once-semantics
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Kafka: nha kakux 3anay? OTUS

Message broker (ActiveMQ / RabbitMQ)

TpekuHr akTuBHocTM B Bebe (linkedin)

C6op MeTpuK

Arperaums noros

Stream processing (Kafka Streams)

Event sourcing (https://martinfowler.com/eaaDev/EventSourcing.html)
Storage? https://www.confluent.io/blog/okay-store-data-apache-kafka/
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Kafka: Go apanBepbl OTUS

« https://github.com/confluentinc/confluent-kafka-go - otnnyHasa noka, librdkafka c lib
 https://github.com/Shopify/sarama - nnoxas [oka, 3aTo YUCTbIN O
 https://github.com/segmentio/kafka-go - oTAnYHbIN KO A, XOpoLwasa aoKa
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RabbitMQ OTUS

RabbitMQ — 3To pacnpeneneHHas cucTemMa ynpaBiieHUst 0Nepenb CO0bLLLEHNN

Advanced Message Queuing Protocol (AMQP)

AMQP Broker

Subscribe to the
......................... } Consumer
Send the message

Request the
message

- Consumer
rd
Send the message

Publish messages
to an exchange

Publisher

Exchange

W

<€
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RabbitMQ OTUS

» CoobueHre (message) — eanHULA NepefaBaeMbIX AaHHbIX, OCHOBHAs ero YacTb (CoAepXXaHune) HUKaK He
MHTeprpeTUpyeTCs CEPBEPOM, K COOOLLEHMIO MOTYT BbITh MPUCOEANHEHBI CTPYKTYPUPOBaHHbIE 3arofIoBKM.

» To4yka o6meHa (Exchange) — B He€ oTnpaBnsoTca coobluieHns. Touka obMeHa pacnpenensieT coobLLEeHUS B OAHY UK
HecKoJIbKo oyepenen. [Mpn aToM B ToHKe 0OMeHa cO0OLLLEHNSA HE XPAHATCS.

e Oyepenb (queue) — 3ecb XpaHATCH coobLLEHMSA A0 TeX Nop, NoKa He 6yayT 3abpaHbl KMeHToM. KnneHT Bcerna 3abupaet
coo0bLLEeHMS U3 OAHOW UM HECKONbKUX o4epesent.

» Casku (bindings) - npaBuna ans poyTuHra coo6LLeHNN
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RabbitMQ: fanout exchange

Fanout exchange routing

b

7

Fanout — nonHOCTBIO UTHOPUPYET KJTIIOHYN MapLlIpyTudaumn n otTnpasndeT coobuleHns BO Bce npmBA3aHHblIE€ o4epenn. Touku
obMeHa aToro TMna MCMNOJIb3YIKOTCA AJ1A pacrnpocTpaHeHUd COOOLLEHNIN HECKOJIbKUM KJIMEHTAM (paCCbIJ'IKM yBe.D.OMJ'IEHMl\/'I,

06HOBNEHUIN, KOHdOMTYpaLUUIA U T.1.).
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RabbitMQ: direct exchange OTUS

Direct exchange routing

cropper

Direct — noctaBnsieT cogbLleHns B oHepeam no Kjyam Mapwpytusauuun. Knoum MapwpyTusauum + aTo A0MNOJIHUTENbHbIE
NaHHble, KOTOopble onpeaensioT, B KaKyo o4epenb HyXXHO OTNpaBuTb coobLleHne. OObIYHO TOYKM OOMeHa Takoro Tuna
ncnonb3yrTcsa B 6anaHcnposke Harpysku round-robin.
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RabbitMQ: topic exchange OTUS

RabbitMQ Queues
name _
vehicle_exchange ?i"g:"g_“‘:' toyota_cars_queue
type - Topic oyota.cars. —cars_

binding-key:
nissan.cars.”

» nissan_cars_gueue

binding-key:
T.cars.#

all_cars_gueue

www.SpringBootDev.com

Topic — ucnonbayeTcs B WabnoHax pub/sub. B aToM ciiyyae ko4 MapLUpyTM3aLmMmn UCMOSb3YeTCsl BMeCTe C NPUBA3KOM
oyepenen K Touke obmeHa. Hanpumep, app.notification.sms.# — B o4epeab 6yayT AoCTaB/eHbl BCce COOOLLEHMS,
oTnpaBJieHHbIe C KJIlo4YaMu, HaunHaloWwmmMucs ¢ app.notification.sms.
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RabbitMQ vs Kafka OTUS

« https://jack-vanlightly.com/blog/2017/12/4/rabbitmgq-vs-kafka-part-1-messaging-topologies
 https://content.pivotal.io/blog/understanding-when-to-use-rabbitmg-or-apache-kafka

31/ 44



CoObITUMHO-OPUEHTUPOBAHHAs apXUTeKTypa OTUS
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[aTTepHbl: Event Notification OTUS

Webserver
Submit
Order \
Orders Shipping é Customer
Service Service £ SerVice
-
= S =

shipOrder() getCustormer(
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[aTTepHbl: Event Notification OTUS

‘ Webserver

Orders Shipping = «€&= Custormer
Service Service =2» SerVice

REST e»

Order getCustomer()
Created

(«

KAFKA
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[aTtTepHbl: State Transfer OTUS

‘ Webserver

Subbrmit .
Order \ Data is
replicated

Orders Shipping Custormer
Service Service Service

- U -

— — —

= | Order = Custormer M‘al

Created Replicated
KAFKA
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[aTtTepHbl: Event Collaboration OTUS

@ z

Basket Service ]

|
Order |
Vdlidated :
|
|
| |
|
|
|
|
/
D
[ Payment Service ]
v .
[ Order Service ] [ Order Service ] [ Order Service ]
, - Orders Topic ';. - Shipments Topic - Payments Topic
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[NaTTepHbl: Event Sourcing OTUS
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NaTtTepH: KomaHabl, CobbITUsA, 3anpochl OTUS

ServVice
REQUEST -DRIVEN EVENT - DRIVEN
orderWidget0_ > ,L@g}' ;*Widgef- Ordered’
Command \’ State Event

change

\

No state

getOrders(fred) change

Query
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NaTtTepHbl: CQRS

Command Query Responsibility Segregation

Order Request

Query

@
Validate

O

=

View

KAFKA
Order
Received
Notify other
Order services
Validated

Events become the
Source of Truth
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CcbINIKK OTUS

» PaspaboTka TpaH3aKUMOHHbIX MUKPOCEPBUCOB C NOMOLLbIO ArperaTtoB, Event Sourcing n CQRS

https://habr.com/ru/company/nix/blog/322214/

e OcHoBbl CQRS
https://habr.com/ru/company/simbirsoft/blog/329970/
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CcbINIKK OTUS

» RabbitMQ npotuB Kafka: aBa pa3Hbix noaxona Kk 06MeHy COO6LLEHNAMM
https://habr.com/ru/company/itsumma/blog/416629/

» Understanding When to use RabbitMQ or Apache Kafka
https://content.pivotal.io/blog/understanding-when-to-use-rabbitmg-or-apache-kafka

» Apache Kafka: 0630p
http://habr.com/ru/company/piter/blog/352978/

» Kafka u mukpocepsucbi: 0630p
https://habr.com/ru/company/avito/blog/465315/

o Apache Kafka u munnnoHbl coobuieHni B cekyHay

https://habr.com/ru/company/tinkoff/blog/342892/

e Apache Kafka n RabbitMQ: cemaHTuKa 1 rapaHTuUsi AOCTaBKU COOOLLLEHUI
https://habr.com/ru/company/itsumma/blog/437446/
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JlomaluHee 3agaHue OTUS

PeannsoBaTtb "HanoMunHaHuA" 0 cobbITUAX ¢ NnoMoLlbko RabbitMQ:

e CO34aThb rnpouecc, KOTOprVI nepnoan4eckn CKaHmMpyeTt oCHOBHYHO 6a3y JaHHbIX, Bbl6l/1paﬂ cobbITUsA 0 KOTOPbIX HYXHO
HanoOMHHUTb,

e coO3aaTb Npouecc, KOTOPbIN YATAET COOOLLEHNS N3 04epean U WeT yBeAOMJIEHUS.

https://github.com/rabbitmg/rabbitmq-tutorials/tree/master/go

$ docker run -d --name rb -p 15672:15672 -p 5672:5672 rabbitmg:3-management
$ docker ps
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Onpoc OTUS

3anosHUTe noxanymucrta onpoc

https://otus.ru/polls/4915/
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