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Peanu3auunga reopacnpeneneHHoOM NepCUCTEHTHOWN
ovyepenu coooLleHnu
Ha npumepe Yandex Message Queue

Bacunun boroHaTtoB, pa3paboTymk cepBuca
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3ayeM HYXHbl o4yepeau
coooweHun?



[Ae Mbl UCnonb3yem o4yepean cooodLWEHNN?

> [locTtaBka noros oo XpaHunuiia

> BbluucnutenbHble 3agayun

=

> ObpaboTka notoka coodbITUA

> B3anmopeuncteme MMKpocepBMCOB
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3aJava HageXXHou nepenavym coooLLeHnN
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HanBHOe peLueHue

Network
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PelwueHue ¢ oyepeablo COOOLLEHUN

Message

@ gueue
Producer (s) >

|

o<
&
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[TnowWwKn ovyepeaen: xpaHeHne coooLleHUun

] X Y] XA
] X D]
] XA

Message
gueue

> consumer
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[TnoWwKn ovyepeaen: KOHTPOSIb OOPaAdOTKMN

Message

> consumer
Process, plz

It's done!
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[lnoWwKn ovyepenen: mapLipyTusauus

*

Message
queue

Message
gueue

AN
7

AN
I

Consumer (S)

Consumer (S)
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[TnowWwKn ovyepenen: pasBa3ka KOMNOHEHTOB

Message
gueue

N
7

<
-

Message
<

queue

|

HighLoad ™
Siberia 2019

) .¢@



[1noWwKM ovyepenen: nerkoe macutabmpoBsaHuve

........................................... | & Consumer
—_— X cConsumer

Message
gueue
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[TnowWwKn ovyepenen: nopsaaoK U aeaynnukauua

Message queue

Producer (S) [ Dedup Info (e.g. offsets) —
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RabbitMQ

Apache Kafka
Apache ActiveMQ
Amazon SQS
Amazon Kinesis
Azure Service Bus
Azure Storage Queue
Google PubSub

IBM MQ

)

[loToOMy 4UTO Moxem NHH HYXHO!

Redis Pub/Sub

> Apache Apollo

)

)

)

Beanstalkd
HornetQ
lIronMQ
NATS
ZeroMQ

N MHOrme gpyrue...
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[ apaHTUMN OOCTaBKMU
COOOLLEeHUN




OTKyaa oHu bepyTca?

Message

% »
queue
8 < K e
- I . cEm
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YTOo AenaTtb Npu oTKkaszax (TOMMMO NaHUKK)?

Nope Yeah

Retry on problems?

Data loss > Duplicates

NO

Yes!
We're fine < Deduplication? B
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Buabl rapaHTum

> At-most-once — makcumym pas,
TepaeM OJaHHbIe

033 > At-least-once — MMHUMYM pas,

nonyyaem ayonu

> Exactly-once — poBHO pa3s, ngearnbHO!
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[Tlpumepbl rapaHTUN Ha NPaKTUKe

>  At-most-once — peantaMMoBble AaHHble, NoYTa
> At-least-once — noyTu Be3ne

> Exactly-once — (Bbl BepuTe, YTO Yy Bac Tak)
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KomOuHauuun rapaHTum

| At-least-once + at-most-once # Exactly-once

| At-least-once + at-most-once = gy6nm + notepm

| Exactly-once + ???-once = ???-once
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Apache Kafka

Producer #1

Producer #2

Producer #3

Partition #1

Partition #2

Partition #3

N
7

N
I

N
7

Consumer #1

consumer #2

consumer #3
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RabbitMQ

& Consumer #1

Message queue

&l Consumer #2

Producer

& Consumer #3
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Apache Kafka: rapaHTum goctaBKu

> At-most-once — KoMmmMnTUM offset 4o 06pPaboTKK
> At-least-once — kommuTUM offset nocne Hee

> Exactly-once*** — ¢ 0.11.0.0
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RabbitMQ: rapaHTUn oCTaBKMU

> At-most-once — no ack

> At-least-once — manual ack
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Int fsync (int fd)

> fsync CMHXpPOHU3NPYET COCTOAHME (panna
B NAMATU C COCTOSIHUEM Ha OUCKE
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Apache Kafka: HaaeXXHOCTb XpaHeHUus

> OtBevaeT 6€e3 aBHOro Bbl3oBa fsync

HighLoad ™
Siberia 2019

) .¢@



RabbitMQ: HaaeXHOCTb XpaHeHus

> OTBeyaeT nocne fsync(), HO MOXeT
NnepekntoyYnTbCs Ha HECUHXPOHN3UPOBAHHOE
3epKarno B Ka4yecTBe MacTepa
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Bonus level:
3ayeM CBOIO 3anNUnnnunu-to?




N BCce-takn?

> Llenbin Benonapk y BHYTPEHHUX KITMEHTOB

> MakcmmanbHo npoctoe API 1 rotoBble
ONoNMoTeKn

> CtabunbHaga paborta B ycnosuax —1 AL

> lenctButenbHO HageXxXHoe XpaHeHue

> Hanwu4me akcnepTtunsbl 1 NNaTtdopMbl

> Ouyepegun ansa akocmuctembl AHpgekc.Obnaka
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CeBouctBa n APl YMQ



OcHoBHbIe cBoUCTBa ovepeneun YMQ

> CoBmecTtumbl ¢ APl Amazon SQS (http-api)
> [lepcucteHTHbIE

> XpaHAT gaHHble B 3 pennuKkax B pasHbix L
> PeanusyoT nattepH “competing consumers”

> bbiBatoT aByx Tmnos: standard n FIFO

> ObecneymBaloT 4OCTABKY COODLLEHNM
at-least-once
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OcHoOBHbIe meToabl API

> CreateQueue
> SendMessage

> RecelveMessage

> DeleteMessage
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Co3pnaHue ovyepean

Message
gueue
u_
Producer — Consumer
—
CreateQueue
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3anucb cCoo0OLLEeHUA

Producer

Message

SendMessage

Message
gueue

[l

Message

Message

consumer
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YTeHne coooOLleHUs

Producer

Message
gueue

[l

Hidden
Message

Hidden
Message

Hidden
Message

Hidden
Message

ReceiveMessage

> consumer

) .¢@

HighLoad ™
Siberia 2019



YnaneHue coooweHusn

Producer

Message
gueue

[l

Hidden
Message

Hidden
Message

Hidden
Message

consumer

Recelpt
handle

DeleteMessage
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Visibility timeout

-

RecelveMessage

On Visibility

Imeout

-

DeleteMessage
> Deleted

DeleteMessage

) .¢@
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BHyTpeHHee ycTpouctBo YMQ



[TnaTdopma ana Yandex Message Queue

| OcHoBou YMQ siBnsietcs
| Yandex Database (YDB)
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BaxHble cBoucTBa Yandex Database

> PacnpeneneHHas

> [opn3oHTanbLHO MacluTabupyemas
> OTKasoycTon4mBas

> [oppepxknBaet ACID-TpaH3aKkumn

> TMoppepxunsaet aunanekt SQL (YQL)

> CTporo KOHCUCTEHTHAaS

> Ou4eHb KpyTas!
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OCHOBHbIE naen

> Oyepenb — HaboOp WapOoB
> Wapa — Habop Ttabnuu B 6a3e aaHHbIX

> Onepauumn — 3anpocsl K Tabnuuam wapaa
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AHaTOMUA o4vyepeoun

Queue Inner table structure

Attributes

Queue shard #1 Queue shard #2 Queue shard #3

Messages

Messages Messages
MessagesData MessagesData MessagesData

Infly Infly Infly

Timestamps

Timestamps Timestamps

e HighLoad"
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ApXUTeKTypa cepBUca

| Request

Balancer

! Query

YMQ Node YMQ Node YMQ Node

Yandex Database
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BHyTpu y3na YMQ

Nginx

http

HT TP server

action

Actor system

query

YDB
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AKTOpHada cuctema

YMQ Node #1 YMQ Node #2 YMQ Node #3

Actor < Actor < Actor

N N
I d
N N
I I

<

<
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[lpobnema co3pgaHuna ovyepenewu

> B YDB (noka 4T0) Henb3sa TpaH3aKUuMOHHO
@ OHOBPEMEHHO CO3daTb HECKOSIbKO Tabnuy,
N 3anucaTtb JaHHble
> XOCT MOXET ynacTb BO BpeMsi paboThbl
CreateQueue

) .¢@
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OTKa3zoycTon4ymBoe co3gaHue ovyepenen

success
Commit version #1

CreateQueue #1 > YMQ VM #1 > Queues table

CreateQueue #2
! Fail
Create tables <
Commit
Create tables version #2

Version #1 tables Version #2 tables

Message gueue structures in YDB
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Kaw cooOweHun

Message states cache

RecelveMessage (1)

Visible messages <

Hide visible messages (3)

Read states (2)

Yandex Database
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[lpobnema cornacoBaHHOCTU K3LUen COOOLLEeHUN

Message cache #1

Message cache #2 Message cache #3

Node #1 actors Node #2 actors Node #3 actors

Queries

> YDB tables <
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PelwleHue: mactepa ovyepenen

Node #1 actors Node #3 actors

Proxy actor ¢ > Queue master < > Proxy actor

Node #2 actors

Message cache

YDB tables

A\ 4
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PyYHKLUMUUN MacTepa ovepeou

> KawmnpoBaHue nHgopmauunm

% > EOuHaga Todyka ynpasreHusa 3anpocamu
> MecTto cbopa nonb3oBaTENLCKNX METPUK

> OnTMmn3sauma noToka 3anpocoB K base
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BbiOop macTepa

> BblOunpaetcsa 3a cuer mexaHnamoB YDB

> MacTtepa bbICTpO nepeenyT npu oTkase ysna
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Koraa mactepoB B Krnactepe HeCKOJiIbKO

Request #1 Request #2

Balancer

YMQ Host #1 YMQ Host #2

Old queue master

"0l quov master

Queue message tables in YDB
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[ pynnupoBKa OAQHOTUNHbLIX 3anpocoB

Client

Client

Client

Client

Client

SendMessage

Simple

SendMessage

SendMessage

Query #1

l \

> Queue master

T \

Query #2

Query #3

YDB tables

SendMessage

Batched

SendMessage

SendMessage

l

? Queue master

|

Single query

|
VDB tables

|
>
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Request #1

Request #2

Request #3

Request #4

Started

In Immediate transaction

Started

Started

Buffered

BpemeHHaa guarpamma 6aTtymHra

Finished

In batch transaction

Finished

Buffered In batch transaction

Started

Buffered

In batch transaction

Finished

Time
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“Y4TO Mbl Y3HaNu cerogHs

> Oyepegb coobLLEHNN — MONE3HbIN KOMMNOHEHT

> Exactly-once HegocTu»Xnma TonbKo
3a CYeT ovepean

> Apache Kafka n RabbitMQ —
[Ba pa3nnyHbIX noaxoaa

> VHorga genatb CcBO€ pelleHne BbirogHee

> YMQ noctpoeH Ha mowlHou nnatdgopme YDB

> PacnpegeneHHOCTb NPUBHOCUT CBOU CITOXKHOCTW
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ﬂ Aupnexc 0bnako

Cnacun6o 3a BHUmMmaHue!

Bacunun boroHaTtos

Pa3paboTtumnk cepBuca Yandex Message Queue

@ radix@yandex-team.ru

@drween
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