OTUS

OHNAMH-OBPA30OBAHUE
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Pennunkauyus (4actb 1)

IOpoyuko HOpun
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KaK MeHS CNnblWHO U BUAHO?
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[lpenogaBaTenb

IOpouko Opun
o OKOHYMN MI'TY um. H.3. baymaHa B 2016 (NY-7)

e 5+ net paspaboTku Ha C++/Go

* pyKOBOAUTEJIb KOMaHAbI Go
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Llenb 3aHATUA OTUS

[TOHATb, YTO TaKoe peninkauma n 3a4emMm OHa HY>XHa

O6Cy,EI,VITb BUAbl peryinkaumm n cBA3aHHble MEXaHU3Mbl

[MOHATb pasHuMLYy MeXy NoaxoaamMu K penmkaumm

CpaBHUTb 0cobeHHOCTHM pennnkaummn B MySQL u Postgres

[To3HaKOMUTbCA C rpynnoBon penaunkaumio B MySQL
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Pennukaumus OTUS

e KOMMpoOBaHMe (pennuumpoBaHne) AaHHbIX

e OJIMH U3 cNOCO6 MaclTabupoBaHms

e MOXHO UCMNO/b30BaTb MHOIO CEPBEPOB A/19 06paboTKKN 3anpocoB
e He backup

e He Marus

e BaM NpunaeTcd 3ann1atutb
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MaclitabupoBaHue? OTUS

e He NOMOraeT YCKOpPUTb 3anuchb
e MOMOraeT YCKOPUTb YTEHUNE

e MMOMOIaeT Nnpu nNnageHnax
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Master-Slave OTUS

Master

Reads/Writes
Client

Reads

Client
\ Reads

' Client ’

|Q
)
<
]
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Master-Slave OTUS

e OAVH UCTOYHUK JaHHbIX

e Hambonee pacnpocTpaHeHHbIN NoAXoa,
e OTHOCWUTEJIbHO MPOCTO U NMOHATHO

o OTKJTIOUYUTBL/BKIOYUTD PEMNSINKY

e MacTep MHOrAa KpaluTcs...
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Master-Master OTUS

o — ——

Master

Reads/Writes
Client

[ ) Reads/Writes
Client

Replication

el B

e e e e e s e o a e e e e e s
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Master-Master OTUS

HEeT eANHON TOYKUN OTKa3a

NOCTOSIHHOE BpeMsi paboThl

nerkun failover

HeT KOHCUCTEHTHOCTU (BCe 06513aTesNIbHO MNOsIOMaeTcs)

group replication?
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CTtaTyc MacTepa OT US
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CtaTyc cneunBa OTUS
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CUHXPOHMU3aLUS OTUS

¢ SYNC - 3aKOMUTWIN NTOKANIbHO, 3aKOMUTUK yaaneHHo (Postgres)
e async - 3aKkoMUTUIM nokanbHo, Bce (MySQL, Postgres))

e Semi-Sync - 3aKOMUTUNK IoKanbHoO, nonyyunu ack (MySQL)
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CMHXPOHMU3aLUS OTUS

¢ SYNC - cieNnaHHoe N3MEeHEeHUs BUAHble BCEM U Be3jie
¢ ASyNC - HUKaAKNX rapaHTUi Ha APYroM KOHLie

e Semi-Sync - AOCTYMHO 3/1eCb, Y>X& CKONUPOBAHO Ha APYroi KOoHeL|
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CUHXpOHU3aums OT US

Master execute commit N
Slave 1 relay log commit
Slave 2 relay log apply binlog commit
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CUHXpOHU3aums OT US

Master execute commit >
Slave 1 relay log commit
Slave 2 relay log commit
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Pennukaunsa B MySQL OTUS

Master _ Slave :
/ - N \ ,r/ ~ ---H\]
BA -  Dump j—[ o ~saL
{ Session i
‘Master Relay
info | log
— _ __ inﬂ;ﬁr
Binary log \\ ) Relay log )

N e — %
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Pennunkayma B MySQL OT US

Master:
e OOpabaTbliBaeT 3anpochl

o [enaeT TpaH3aKLum

e nuwert binary logs

Slave:
e CTArmMBaetT UAMeHeHNAd C MacTepa, KJ1afleT B reIay Iog

e YATaeT AaHHble U3 relay |Og U npumMmeHdaeT NSMeHEHUA
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Pennnkauua B MySQL

[ToTOKMU:

 binlog dump thread (SHOW PROCESSLIST Ha macTepe)
o slave I/0 thread (SHOW SLAVE STATUS Ha cneiiBe)

» slave SQL thread

https://dev.mysqgl.com/doc/refman/5.7/en/replication-implementation-details.html
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https://dev.mysql.com/doc/refman/5.7/en/replication-implementation-details.html

[Mpo popmaThl OTUS

e statement based
e row based

e mixed

https://dev.mysql.com/doc/refman/5.7/en/binary-log-setting.html
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https://dev.mysql.com/doc/refman/5.7/en/binary-log-setting.html

Statement Based Replication (SBR) OTUS

nepeparTcAa CaMu 3arpochbl

FOHSIeTCSA HEBObLLOE KOTMYECTBO AaHHbIX

BCe 3arpochbl B Jsiore

e HO...
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Statement Based Replication (SBR) OTUS

« UPDATE items SET enabled=1 WHERE time < UNIX_TIMESTAMP(NOW())-60 v Bce
nosiomManocb

e KaXk[bll 3aMpoc cYMTaETCA Ha KaXk101 Hofe

https://dev.mysqgl.com/doc/refman/8.0/en/replication-rbr-safe-unsafe.html
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https://dev.mysql.com/doc/refman/8.0/en/replication-rbr-safe-unsafe.html

Row Based Replication (RBR) OTUS

nepeparTcad USMeHEHHblE CTPOYKUA

6uHapHbIN popmaT

HEeNOHATHbI rpaHuLbl statementa

ero TpyaHo 4ntatb

before/after image
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Row Based Replication (RBR)

NMocmoTpuTte Ha binlog_row_image:

e full
e minimal
e blob

https://dev.mysql.com/doc/refman/5.7/en/replication-options-binary-log.html#sysvar_binlog_row_image

25/ 48


https://dev.mysql.com/doc/refman/5.7/en/replication-options-binary-log.html#sysvar_binlog_row_image

dunbTpaums pennmkaumnm OTUS

JOURNEY OF AN EVENT

MASTER SLAVE

CLIENT 1

CLIENT 2

CLIENT 3 +

erx(-i'ugcc.

DB

BINARY LOG RELAY LOG
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dunbTpaumns pennmkaymm OTUS

OHa eCTb

MOXXHO penanumnpoBaTtb AaHHblE€ YHaCTUYHO

MOXXHO o60oroLaTb AaHHble cnerBa

MCNOJIb30BaTb OCTOPOXXHO!

onuuu:
 replicate_do_db, replicate_ignore_db, replicate_do_table...

https://dev.mysql.com/doc/refman/5.7/en/change-replication-filter.html
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https://dev.mysql.com/doc/refman/5.7/en/change-replication-filter.html

[lo3nymMoHnpoBaHue OTUS

binary log position (FILE NAME + OFFSET)
« mysql-bin.00078:44

e JIOKa/IbHbIX ANs cepBepa

e 06A3aTeNIbHO pa3beneTcs!

GTID (SOURCE_ID:TRANSACTION_ID)
« /F33BC78-56CA-44B3-5E33-B34CC/7689333:44

e rnob6aneH, reHepupyeTcss aBTOMaTUYECKN NPU KOMMUTE
e OecnnaTHas TpaccupoBKa
e npocTom slave promotion

e NCNONb3ynTe ero!

https://dev.mysql.com/doc/refman/5.7/en/replication-gtids.html
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https://dev.mysql.com/doc/refman/5.7/en/replication-gtids.html

[TapannenbHaa pennvkauua OTUS

e 00ObIYHO UCNOJSIb3YETCH OAHOMNOTOYHAs pennnKaLms Bcex AaHHbIX
e ¢ MySQL5.6 MOXXHO pennuumpoBaTb NapasiesibHO HECKOJIbKO 6a3 AaHHbIX

e ¢ MySQL5.7 MOXHO pennmumpoBaTb NapassienbHO OAHU U Te Xe Tabnuubl

[MonesHble onuuu:

 slave-parallel-workers

o slave-parallel-type (DATABASE|LOGICAL_CLOCK)

https://dev.mysqgl.com/doc/refman/5.7/en/replication-options-slave.html
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https://dev.mysql.com/doc/refman/5.7/en/replication-options-slave.html

[lapannenbHas penaMkKauus OTUS

CueHapuin:
e 1 macTep, 3 cneunBa

nepBbln penauumpyeT B 1 NOTOK

BTOpOU pennnuunpyet B 20 NOTOKOB

TpeTun pennuuympyet B 100 noTOKOB

BCTaBKa B 25 pa3/iMyHbIx Tabnuu BHYTpuM ogHon 6a3bl B 100 noTtokoB (sysbench)

https://www.percona.com/blog/2016/02/10/estimating-potential-for-mysql-5-7-parallel-replication/
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I'Iapanneanaﬂ penjnkauund

Slave Lag (s)

Slave Lag - MySQL 5.7
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MTS 20 workers
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[MapannenbHasa pennukaums - a 3a4em? OTUS
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Pennnkauua B Postgres

PostgreSOL

WAL
sender

WAL
sender

WAL
record

Hot Standby

WAL =
receiver

Hot Standby

WAL

receiver PostgreSQL
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WAL B Postgres OTUS

o (pM3nYeckne naMeHeHus cTpaHuL, (3HaueHne B 651oke 2564 paBHo 154)
 Clofa nonafgaroT abCosIFOTHO BCe onepauunm

e O[MH XXYpHas Ha Bce

https://wiki.postgresql.org/images/a/af/FOSDEM-2015-New-WAL-format. pdf
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A uTO ¢ aTum B MySQL?

Enterprise
Managenent
Services & Hilities

Backup & Recovery
Securiy
Replication
Cluster
Partitdio minig
Instance Manager
IMRIREMETTICMN _SOCHEV,
Administrator
Waorkbench
Caery Browser
Migration Toolkit

MyISAM InnoDB

I - Connectors
Mative C AP, JDBC, ODBC, .MET, PHP, Python, Perl, Ruby, VB

MySQL Server

g Connection Pool
Authentication -Thread Reuse - Connection Limits = Cheds Memory - Caches ﬁ

SOL Interface Parser Caches & Buffers

Global and
Engine Specific
Caches & Buffers

Query Translation,
Qbject Prvilege

DML, DDL,
_Stured Emcedures
Viiews, Triggers, efc,

Pluggable Storage Engines
Memoary, Index & Storage Managerment

Aama aaa

Cluster Falcon Archive Federated Merge Memory Partner Community Custom

Files & Logs
Redo, Undo, Data, Index, Binary,
Error, Query, and Slow
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A yTo c atum B MySQL? OTUS

ecTb binlog

Yy HEKOTOPbIX ABMXXKOB ecTb aHanor WAL (InnoDB Undo/Redo Log)

C Touku 3peHna MySQL - aTo pasHbie noru!

HapyLleHne abcTpakuuni

MySQL nuweT 6onblue AaHHbIX Ana pennvkaumm (~1.5 pasa)
https://dev.mysqgl.com/doc/refman/5.7/en/innodb-undo-logs.html
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https://dev.mysql.com/doc/refman/5.7/en/innodb-undo-logs.html

Jlornyeckas pennukauus OTUS

TOT cambIn row based popmat

paboTaeT C KopTexaMun AaHHbIX

He 3HAEeT, KaK OHUN XPaHATCA Ha OUCKE

CPU-bound, MOXXHO napannenntb rno npoueccopam

B Postgres10+ Toxe ecTb - https:/www.postgresql.org/docs/10/logical-replication.html
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https://www.postgresql.org/docs/10/logical-replication.html

dusunyeckas pennmkauyms OTUS

paboTaeT co CTpaHMuamm

slave = master 6anT B 6anT

Postgres WAL, InnoDB Undo/RedolLog - kak npuMepbl paboTatowmx co cTpaHuuamm

|0O-bound, HET cMblcna napannennuTb
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BBefeHwne B rpynnoByo peninkaLmio OTUS

Replication group

Application

writes

Realtime
Selects

Internal communication

w—
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BBefeHwne B rpynnoByo peninkaLmio OTUS

execute

Master 1

commit

v

Master 2

certify relay log apply binlog commit

Master 3 certify relay log apply binlog commit

\ Consensus
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BBeaeHune B rpynnoByto pennkaLuuto OTUS

e MJ1arvH HauymMHaa c sepcun MySQLS.7

0 CYTU - CUHXPOHHAsA pennKaums

e HET KoHUenTa master-slave, ckopee master-master
e pennunkauus Mexxay BCEMU HogaMu

e single primary (no ymonyanuio)

e KBOPYM, yMeeT automatic failover

« flow control (7 4TO-TO OYeHb OTCTan)

e INMMUT B 9 node
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BBeneHue B rpynnoByro penankauuio OTUS

Mo>xHO nonpo6oBaTh rPynMnoBYyO pPeniMKaLo B JOKEPE:

o https://mysglhighavailability.com/setting-up-mysgl-group-replication-with-mysql-docker-images/
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https://mysqlhighavailability.com/setting-up-mysql-group-replication-with-mysql-docker-images/

BBeneHue B rpynnoByro penankauuio OTUS

e JlokyMeHTauums: https://dev.mysqgl.com/doc/refman/5.7/en/group-replication.html

« 0630p, 6eHYMapkKu, cpaBHeHuUs: http:/mysqlhighavailability.com/performance-evaluation-mysql-5-7-

group-replication/
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[lon. matepunanbl OTUS

https://www.youtube.com/watch?v=ppl74hTuXO0

https:/www.youtube.com/watch?v=_r8vL PTIOPE

https://m.habr.com/ru/company/oleg-bunin/blog/414111/

https://severalnines.com/database-blog/overview-logical-replication-postgresql

AOoKyMeHTauma MySQL

AOKyMeHTauua Postgres

onor Percona
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https://www.youtube.com/watch?v=ppI74hTuXO0
https://www.youtube.com/watch?v=_r8vLPTl0PE
https://m.habr.com/ru/company/oleg-bunin/blog/414111/
https://severalnines.com/database-blog/overview-logical-replication-postgresql

NTorm 3aHATUSA OTUS

[ToHANK, YTO TaKoe pennkaumna n 3a4emMm OHa HY>XHa

O6Cy,EI,VIJ'IVI BUAbl peryinkaumm n cBA3aHHble ME€XaHU3Mbl

[MoHANU pa3HULYy Mexay noaxogamMum K perJimkauumun

CpaBHUAN HEKOTOPOble 0COBEHHOCTN pennukaunm B MySQL n Postgres

[To3HaKOMUAKUCH C rpynnoBoun pennukaunen B MySQL
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Bonpochbi?
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[lpongnTe, NoXanynucra, onpoc OTUS

https://otus.ru/polls/5529/
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Cnacubo 3a BHUMaHue!
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