ACUHXPOHHAas pennmkauns
MySQL 6e3 LueH3ypbl

nu nouemy PostgreSQL 3aBoreT Mup




Bbl niobMmte rHoMMKoB?

http://www.devconf.ru



[ HOMUWKWM OnacHbI
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3HaKOMUMCHA

Mncan OLAP, OLTP n NoSQL 6a3bl gaHHbIX (QD, MySQL, SciDB)
[Momorato c akcnayaTaymen MySQL B myTarget

3aHMMaloCb BOMPOCaMum Npon3BoanTeNIbHOCTU copTa

boptoCb C rHOMMKaMun B Ba3ax AaHHbIX

Ecnn Konnern BuaaT rHoMmnka — s ero ybrato 1 npoBOXKy
BCKPbITHE

Nucan pennukayuio, HacTpanBaa penamkauunto, ob6bsacHaN
penanKauunto

http://www.devconf.ru
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[loBecTKa AHSA

* Y10 Takoe pensukauungd

* Kak OHa mcrnonb3yeTcd

« XypHan CYB/[l n cBA3b C penankayunen

 Twunbl penankauunmnm (pusmndeckad, norndeckas, query-based)
e [1nOCbl ¥ MUHYCbI Pa3HbIX MOAX0O0B

« ApxuTeKTypbl penaunkauyum B PostgreSQL n MySQL

«  ApxutekTypHble npobnemsbl penankaymum B MySQL. Mo>XHO num 6bIs10
nx nsdexatb?

e Y10 HOBOro B MySQL 5.6 /5.7

http://www.devconf.ru
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Disclaimer
...00HO N3 NOJIOXKEeHUNN TEeEoOpPpUnNM CUCTeM rMMacCuT.
cmcremMy HEBO3MOXXHO OMTUMN3NPOBATDL T10
ABYM HE3aBUCMbBIM lMapaMeTpaMm
oagHoBpeEMeHHO, B H4aCTHOCTMU, ,EI,06VIBaFICb

LLeJIOCTHOCTUN PUCYEMOW KapTUHbI, HEN30EeXXHO

NMpMxXoaonTcsd XepTBoBaTb €€ AE€TAaJIbHOCTbIO,

nnn HaoboporT.

Knpunn EcekoB, «/IcTopus 3eMin N XXN3HWU Ha HEN>»

http://www.devconf.ru
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Kak BuaouT 6asy uHXXeHep

HMWUeHT KNHUEeHT HAWUEHT

L]

5 6aza R

BHYTPW NPOUCXOOUNT Marus

http://www.devconf.ru
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I Be Oa3bl ny4ylle 4yeM OAHA

KAWEeHT KAWeHT
A A
Y
master slave
pennnHauunA

http://www.devconf.ru
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Pennaukauus, 3TO...

Pennukauusa — pacrnpocTpaHeHne naMmeHeHnin mexay 6asamu

ACNHXPOHHA4A penankaunga — OT/I0OXKEHHOe pacrnpocTpaHeHune
N3MEeHEeHUN

B MySQL, cTporo roeop4, cywecTByeT JIMb aCUHXPOHHaA
penJinkauuns

OOoHako ecTb ewe semisync, galera, NDB Cluster, MMM, Tungsten
Ho WNPOKO NCNOb3yeTCsa INLb aCUHXPOHHA4A

B PostgreSQL ecTb acnHxpoHHas (n3 kopobkun) n Trigger-based
(BHewWwHsaA)

http://www.devconf.ru
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Pennukauuma 310 He ODekanbl

Pennnkaynsa He ABNseTCH pe3epBHOW Konmnen
Pennnkayuna HUKorpa He ABJISeTCSA pe3epBHON Konueu

[a>xe ecny CUIbHO X04YeTCa — perJimKaungd He ABNFeTCa pe3epBHOU
Konuen

Pe3epBHas KONUS — COCTOSIHWE B MPOLLUJIOM, Ha KOTOPOE MOXKHO
BEPHYTbCH

DROP DATABASE very important database; <== 1 4yTOo penaTb?

MOMHUTB: «penJimKauua He ABJISeTCA pe3epBHOU Konuen»

http://www.devconf.ru
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NMycTb master ynan

MUrpaunuA Npyu nageHun master
HNNeHT

A

master slave
pennuuauuﬂ

Y Hac ocTasicqa slave!

http://www.devconf.ru
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Pe3epBHble KONMUM

* Pennunkauma — He pe3epBHada Konus (Bbl 3aNOMHUIIN?)

 Kak genaTb pe3epBHbIe KOMUU He MeLlas NPUIoXKeHUo?

pe3epeHanA KONWA

f

master slave
pEI‘IﬂHHaL[HH

http://www.devconf.ru
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Ecnimn MmacTtep 3aabiXxaeTcH

e MoXHO poenaTb AoJirne 3anpockl (0TYETHLI? CTAaTUCTUKA?) Ha slave

KNUeHT KAWEHT (4TeHune)
A A
Y
master slave
pennnHauunA

http://www.devconf.ru
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deMmoH Kak MySQL-slave

 JleMOH xo4eT noJsiy4atb/obpabaTbiBaTb N3MeHeHNs Oasbl
 http://habrahabr.ru/company/mailru/blog/219015/

* Y HacC Takux cepBepoB OECATKU

*libslave

master slave
pennuHauuﬂ

http://www.devconf.ru
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Cobupaem Bce BMecTe

—» slave #1 failover

I—b slave# 2 63Kanbl —— bannerd (libslave)

slave#3 bannerd (libslave
master ——» . ( )
\—y slave#4 «—— bannerd (libslave)
nocTpoeHue
% slave#5 4— OTUETOB

*CTpYyKTYypa npoektTa myTlarget

http://www.devconf.ru
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myTarget
 Pa3mep 6a3bl okosi0 1.5 TepabanT
e ~6 000 3anpocoB B cekyHAy Ha master
e ~15 000 3anpocoB B CEKYHAY Ha pernnkKax
« bonee cTa pa3nnyHbIX cepBepoB NpunoXxeHunim paboTatowmx ¢ 6ason
e 3a 3+ ronaroaa paboTbl He fexxaln HKU pasy
« ABTOp®bI libslave, Kocta OcunoBs no coceacTsy
* EwWweé y Hac ecTb Ne4YeHbKN U CriopT3an
« B obuwem, 6e3 pennmkaymm HaMm HUKaK

http://www.devconf.ru
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3ane3eM B LUKYpPY aBTOpa

« Kak uMeHHO 6a3a rapaHTupyeT NPUHUNM «BCE WU HNYEro»?
« Kak nsbexaTtb KOJIN3NA N TOHOK? <= 3a npenesiamun goknana
* KaK nepexunTb NageHne nutaHua?

4YTO
BHYTPU?

HNUeHT HNWUEeHT HNWeHT

I

5 6a3za R

http://www.devconf.ru
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A 4TO Y HEeM BHYTpU?




BHyTpe Yy He HeoHKa

HNWeHT HNWUEeHT

R TR

(baza)

npouecc RAM

http://www.devconf.ru



HNWUEHT HKAWEeHT

I

RAM (bydepbl)

TI!II

npouecc

lﬁlllil l‘ll

AUCK

http://www.devconf.ru



UPDATE table_name SET C=X WHERF id in (A, B, ...)

npouecc

RAM

EEE
!

ﬁl L

AWCHK
http://www.devconf.ru
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NMpobnembl

MprHUNN «BCE NN HNYEro» He BbINOJIHAETCSA Npu 3anucn Anucka
[la)xe Cc onepaTUBHOW MaMATbiO HAYYNINUCb BYKBaJIbHO TOJIbKO YTO
MTaHne y cepBepa MOXET ynacTb B IIOOOM MOMEHT

CeTb ToXe — npoTuB Bynibo3€epa ONTUKE HEYEM BO3Pa3UThb

Hy>XHO HanTn cnocob Haaé>XHO NUcaTb AaHHble B HEHAOEXHOW
cpene

KakK HM cTpaHHO, OTBET NoAcka3anu byxrantepsl

http://www.devconf.ru
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npouecc
RAM
A3HHblE Ay PG

A A A A

\J v \ \J vyvyyy
N3HHble HypHan
AUCK

http://www.devconf.ru
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npouecc
RAM
A3HHbIE Ay PRSI

A A A A

\J A\ A\ \J NN YN

[3HHble MY pHAm

AUCK

nttp:// www.devconr.ru
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npouecc
RAM
AR Ay PN

A A A A

\J v \ \J YyYYVvYy
[aHHble MY pHaN
AUCK

http://www.devconf.ru
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npouecc
RAM
oHHB!e Ay PN

A A A A

v v b 4 v YyYYVvYy
OIoHHE e MY pHaN
AUCK

http://www.devconf.ru
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YyTuUuTte

270 Ha3biBaeTcsa Point In Time Recovery vwin PITR

Hay4Has paboTa Ha 3Ty TemMy 30BéTcHa ARIES
http://en.wikipedia.org/wiki/Algorithms_for Recovery and_lIsolation_E
xploiting_Semantics

EcTb yMHaa kKHMXKa Transactional Information Systems
Mpo MySQL 4nTtamTe: http://www.percona.com/blog/

[Mpo PostgreSQL MO)XHO NpowTyaANpOBaThb:
http://www.pgcon.org/2012/schedule/track/Hacking/408.en.html

Bcée cno>XHem 4yeMm s onucan (ynpoctun Ansa HarngagHocTu)

http://www.devconf.ru
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Knio4dyeBblie BONpPOCHI

* KaK opraHm3soBaTb XYypHan?
e KakK yMeHbLWUTb 06 BbEM 3anncm Ha OANCK?
« Kak yMeHbLWUTb KonnmvecTtBo fsync?

* [pu4ém TyT penamkauma?

Copyright htt%ﬁ\!}}%ml?gy.ru/ !irtl)lka-do-ushey/

con



Penaukauuma: npAMOMN NyThb

master slave

Liwpran

OaHHbBIE OadHHbIE

http://www.devconf.ru



SevZonf

PostgreSQL: WAL

RAM

P. P. P. P
.... ~> P.:diff

/\
//\ Ve
H B B B

ANCK HypHan
A3HHble

http://www.devconf.ru
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CKO/1bKO XypHasioB B MySQL?

http://www.devconf.ru
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ApqueKTypa MySQL

Connectors
Mative C API, JOBC, ODBC, .NET, PHP, Perl, Pythen, Ruby, Cobol

MySQL Server

“amgnmﬂt Gﬂl‘ll‘lﬂcﬂul‘l Pool

Services &

Utllities
SAL Interface Parser Optimizer
Eackup & DML, DL, CQuiery Trarslation, Access Patns,
Flecavary. Securky, Stored Procedures Obiject Privilege Statistics

Replicason, Cluster,

AdriiEataiion Views, Triggers, eic.

Configuration, = ] @
Migraticn & g 1
Metadata - i

Pluggable Storage Enlrms
Mamory, Index & Storage Management

Authentication, Thread Reuse, Connaction Limits, Check Memory, Caches
| Caches & Bufters

2

Global end Engine
Specific Caches &
Buffars

&

LG
MylSAM  InnoDB NDB Archive Federated Memory — Merge Partner Community Custom
B File system Flles & Logs -.45“5
},...J NTFS, uls, ext2ia RAedo, Undo, Data, Index, Binary, ‘r
b MFS, SAN, NAS Error, Query and Slow

http://www.devconf.ru
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Fne )XypHan?

http://www.devconf.ru
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N3y4uM Uctopuio

 PostgreSQL Hackers 2004 ron

* http://www.postgresqgl.org/message-
id/200407260025.19914 .peter e@gmx.net

http://www.devconf.ru
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N3y4yuM uctopuio

In mysql, we can wrote a create table like
CREATE TABLE t (i INT) ENGINE = INNODB||BDBJ|;
where the storage engine is the innodb one.

This allow to have differents kind of storage format, and allow to easly implements memory table
or remote table.

| try to make the same thing for postgresql but i do not understand where the logical
storage engine is in the source code.

May i have somme help to find it .

http://www.postgresgl.org/message-id/40FBCF57.3050709@Ilimsi.fr

http://www.devconf.ru
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N3y4yuM uctopuio

Well, it certainly could make sense to have different storage engines
for different access patterns. ...

http://www.postgresqgl.org/message-id/200407260025.19914.peter _e@gmx.net

http://www.devconf.ru
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N3y4uM uctTopuio

The problem is that many storage management systems ...
often do their own WAL and PITR. Some do their own buffer
management, locking and replication/load management too.

So, as you say, its hard say where an interface should be
abstracted.

http://www.postgresqgl.org/message-
Id/Pine.LNX.4.58.0407261447400.18278@linuxworld.com.au

Gavin Sherry

http://www.devconf.ru
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Apxutektypa MySQL

Connectors
Mative C API, JOBC, ODBC, .NET, PHP, Perl, Pythen, Ruby, Cobol

MySQL Server

“amgnmﬂt Gﬂl‘ll‘lﬂcﬂul‘l Pool

Services &

Utllities
SAL Interface Parser Optimizer
Eackup & DML, DL, CQuiery Trarslation, Access Patns,
Flecavary. Securky, Stored Procedures Obiject Privilege Statistics

Replicason, Cluster,

AdriiEataiion Views, Triggers, eic.

Configuration, = ] @
Migraticn & g 1
Metadata - i

Pluggable Storage Enlrms
Mamory, Index & Storage Management

Authentication, Thread Reuse, Connaction Limits, Check Memory, Caches
| Caches & Bufters

2

Global end Engine
Specific Caches &
Buffars

&

LG
MylSAM  InnoDB NDB Archive Federated Memory — Merge Partner Community Custom
B File system Flles & Logs -.45“5
},...J NTFS, uls, ext2ia RAedo, Undo, Data, Index, Binary, ‘r
b MFS, SAN, NAS Error, Query and Slow

http://www.devconf.ru
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NcTopusa

MySQL npugymanum koHuentT Storage Engine (ocHoBHOW — MyISAM)
MyISAM He nmeeT XKypHaJsia (Tak ToOXKe MO>XHO! HO He HY>KHO)
MySQL coenanun pennmkauunio

Ona pennnkauyun caenann nMnUTaunto >XypHasa — binary log
MySQL nogapwunn InnoDB

Y InnoDB cBown XXypHan

KakoW )KypHaJs nepegaBaTb ¢ master Ha slave?

http://www.devconf.ru
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ApxXuTeKTypHas oimbka

« MySQL peannsoBas oTaesNibHbIN TUM XYpPHana: binary log
* Binary log He ucnonn3syertca gnsa Point In Time Recovery

* InnoDB Undo/Redo Log He ucnosib3yeTcs B penjimukauum

http://www.devconf.ru
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TaK 4TO TaM C XXypHasioM?

* InnoDB Undo/Redo Log noxox Ha PostgreSQL WAL
« Binary log — oTAefibHbIN XXYPHaa C lWaxMaTamMu n geamu

« ®opmaThbl binary log:
- SBR — Statement-based replication

- RBS — Row-based replication
- Mixed format logging

« Ho pa3 yxe ero caenanu, gaBante pasbmupaTbcs

http://www.devconf.ru
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Statement-based

 JXypHan — pann c nocnenoBaTesibHO 3aNMCaHHbIMW
cobbITUAMM

 Kaxagomn cobblTme — ogHa TpaH3aKuus
e TpaH3akuma — SQL 3anpockl, oT BEGIN npo COMMIT

B Hayvasne cobbiTna nayT ABa Nong
- use dbname; <== Beab y Hac MoOXeT bbITb
HeCkoJibko ba3

- timestamp BpeMeHU 3aBepLUeHUA TPaH3aKL MU Ha
master

http://www.devconf.ru
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Statement-based

use dbname; use dbname;

begin alter ...

update ... ;

insert ... ;
delete ... ;
commit ... ;

http://www.devconf.ru
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Row-based

 JXypHan — nocnenoBaTesibHO 3anmncaHHble CobbITUSA
e CobbiTne cogepxnut BEFORE n AFTER obpa3bl
W3 Kaxxaon naMmeHéHHon Tabnunubl B obpa3 nonagaeT Habop CTPoOK

* KaK MMeHHOo:
- DELETE — cTpoka ectb B BEFORE image

- INSERT — cTpoka ecTb B AFTER image
- UPDATE — cTpokKa ecTb B 060unx
- ALTER — Kak B statement-based

° Ecnn Ha nanbuax: 3TO Takue 6|/|Hapr|e MmaT4yn"

http://www.devconf.ru
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Cl1 €2 (3 |(delete ClL €2 3 Cca delete
1 1
2 2
update
3 a4
4
update
C1 c2 C3 Cl1 c2 c3 c4
2 2
3 3
4 insert 4
5
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table A table B

Cl €2 (3 (delete c1 €2 c3
2

Cq4  delete

2
update

3 4

4

update

C1 c2 3 C1 c2 3 c4

2 2

3 3

4 insert 4

B

http://www.devconf.ru



able A
Cl Cc2 C3

2

C1 c2 G3

table B
delete CL C2 3 «Ca
2
il
update

C1 cz @3 c4

2
4

insert

http://www.devconf.ru
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Row-based

e QObpaTnTte BHUMaHKMe: obpa3bl comep)kaT BCe KOJIOHKN
Tabnumubl

* o MySQL 5.5 Bkilo4UNTENBHO

« MySQL 5.6: binlog row_image
- full — BCe KONOHKNK

- minimal — To/IbKO 3aTPOHYThbIE
- noblob — full kpome blob, ecnn blob He meHannCH
e DTO CepbE3HOe ynay4lleHune

http://www.devconf.ru
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Mixed-based

9TOo Takag statement-based koTopas nHoraa row-based
Taknm obpa3om XoTenun pewnTb oTAeNIbHble Npobsiemsl
C Bepcun 5.1.12 no 5.1.29 3710 gaxke 6611 bopMaT MO yMONHAHUIO

LLInpoKO He ncnosb3yeTcd

http://www.devconf.ru
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B uem cunna?

http://www.devconf.ru
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PensuuvoHHbIe Tadbnuubl

KTo B 3ane 3HaeT onpegeneHme?

http://www.devconf.ru
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PensuuvoHHbIe Tadbnuubl

 YacTo aymatoT, 4TO pensiumoHHas Tabnuua — 3To MaccuB

http://www.devconf.ru
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PensuuvoHHbIe Tadbnuubl

* YacTo oAyMaloT, 4TO pensiunmoHHas Tabnuua — 3To MaccuB

« HekoTopble Aake AyMmatoT, 4TO 3TO ABYMEPHbIA MaCCUB

http://www.devconf.ru
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PensumMoHHble TaOnuubl

YacTo AymaloT, 4TO pensaymnoHHasa Tabsamua — 3ToO MaccmB
HekoTopble ga>ke AyMatoT, 4TO 3TO ABYMEPHbIN MAaCCUB

Ho Tabnnua — roMmoreHHoe MyJIbTUMHO>KECTBO KOpPTeXXen
KopTtex — Habop ynopsagao4eHHbIX TUMN3NPOBAHHbIX 3HAYEHUN
FfoMOoreHHoe — OHV OAMNHAKOBOIO TUMa

MyJIbTUMHOXXECTBO — MOryT ObITb Ay6AmnKaThbl
MybTUMHOXXE@CTBO — MOPAA0K 3/1IEMEHTOB He 3a4aH

CTpoka — KopTeX, Tabnuua — nx romoreHHoe
MYJIbTUMHOXXECTBO

http://www.devconf.ru
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Xaoc nopoXxagaeT NopaAnokK

[MopsaOoOK BblOa4M CTPOYEK B 3arpoce He onpenenéeH

Oken, MOXXHO HanncaTb ORDER BY

HNa>xe ¢ ORDER BY ons NnoOBTOPAKLWMXCA KNOYen NOopAnoK He 3a4aH
[NloHMMaHMne Tabnnubl Kak «MacCuBa» He NOMOraeT, a MelwaeT
Tabnuua - «roMoreHHoe MyJibTUMHOXXeCTBO>

3aNnoMHUTE N HUKOrga He 3abbiBanTe

http://www.devconf.ru
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Statement based replication

A
A
P

'ER TABLE t DROP COLUMN old_key;

ER TABLE t ADD COLUMN key INT

MARY KEY AUTO _INCREMENT;

http://www.devconf.ru
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Statement based replication

A
A
P

'ER TABLE t DROP COLUMN old_key;

ER TABLE t ADD COLUMN key INT

R

MARY KEY AUTO _INCREMENT;

XbICTOH, Y Hac npo6nemal

http://www.devconf.ru
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NMpobnema B TOM, 4TO...

3anpockl Ha master u slave BbINOJIHAKTCA MO-pPa3HOMY

To4yHee, B pa3HOM nopsagke

dunsnyecknin NOpPAOOK CTPpoYek Ha master n slave dbyneT pa3HbIN
3Ha4vyeHunsa B KoJslIoHKe key Ha master n slave 6yayT pasn4yHbIMU
Mbl Ha 3TO TOXXe HacCcTynuan

DBA! NMpurnagsiBante 3a agMMHaMm n ocobeHHo paspaboTymkamm
Ho y Hac Ha master n slave 6b110 pa3Hoe 4YMCI0 CTPOK

Ho 3To coBceM apyrasa nctopus...

http://www.devconf.ru
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Statement-based m ALTER

CREATE TABLE t2 LIKE t1;

ALTER TABLE t2 ADD id INT AUTO INCREMENT PRIMARY KEY;
INSERT INTO t2

SELECT * FROM t1 ORDER BY col1l, col2;

http://dev.mysql.com/doc/refman/5.5/en/replication-features-auto-
increment.html

http://www.devconf.ru
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Jlornyeckasa m pmsnyeckan

« du3nyeckasn penavkauusa paboTtaeT co cTpaHuUUaMK
 Jlornuyeckas pensnkaynga pabotaeT C KopTexamu
 PostgreSQL WAL, InnoDB Undo/Redo Log — c¢pu3snyeckasn
« Row-based binary log — nornyeckas

« Statement-based binary log — Hepopa3syMeHue

« Statement-based binary log — 3T0O ga>ke He XypHar

 Bcé Tak no nctopn4ecknm npuymnHam

http://www.devconf.ru
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Penainkauuvua M UHAOEKChbI

« Jlormuyeckasn perinkauns (row-based) «He 3HaeT»,
KaK XpPaHATCA OaHHble Ha Oucke

 [lpn npumeHnn cobbiTnin n3 row-based binlog Hy>XHO
HanTK B Tabnnue n nHoekKcax CTPOYKN, KOTOPbIE Mbl
obHOBNsIEM

e TMMpou3BOAMTEJIbLHOCTb JIOTUYECKOU pernJjiukauum
3aBUCUT OT MHAEeKCOB Ha slave

« dusunyeckasn penankauns obsiyHo 10-bound

 Jlornyeckasa penankauuns obsiyHo CPU-bound

http://www.devconf.ru
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Pennaukauua m CPU (Slave)

Statement-based pennnkauna Tak xe
njaoxa, kak row-based

To4yHee OHa XyXXe (C TOYKN 3peHuns
noTpebneHmna npoueccopa)

BbinosiHeHMe 3anpoca Ha slave Takxe
TPYOOEMKO, KaK BbINOJIHEHME 3arpoca Ha
master

http://www.devconf.ru
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Pennaukauua m 10 (master)

PostgreSQL nuweT B ABa MeCTa: XpaHUJIMLLLEe AaHHbIX
N XXypHan

MySQL InnoDB master nuiweT B TPKU MeCTa:
- XpaHunuwe (tablespace)

- XKypHan (undo/redo log)
- Binary log

MySQL row-based pennvkauna B noaTopa pasa
xy>xe PostgreSQL no o6beémy 3anncm (master)

http://www.devconf.ru
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Penaukauuma TOPMO3HUT...

http://www.devconf.ru



SevZonf

Penaukauuma TOPMO3HUT...

 KaK HanTu NpUYnHy?

http://www.devconf.ru
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InarHocTuka

B5.6/5.7 ectb SLAVE PERFORMANCE SCHEMA
C 5.5 npuxoauTtca nogHnmaThk git log gna puppet
NHoroa 3To He nomMmoraeT

Torpa s 6epy approvement Ha NbITKM Y TEXHNYECKOro AupeKTopa
(cnacubo, Onuma KnpHoueHckun!)

Ho na>ke nNbITKM He BCerna nomoratoT
Mo>xXHO nocMmoTpeTb slow query log (Ho 3To ecnn statement based)
HYacTo HeTy Tomna MeaJieHHbIX 3anpoCOB — MPOCTO UX MHOIO

B obuiem, BCE rpyCcTHO

http://www.devconf.ru
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Ho u 3TO ewLle He Bce
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Penaukauuma m master

CunnbHasa CTOPOHA aCUHXPOHHOW penankaunum — OTCYTCTBUE
oTpuuaTenbHon obpaTHOM CBA3MU

http://dev.mysql.com/doc/refman/5.5/en/innodb-
parameters.html#sysvar innodb locks unsafe for binlog

sysvar_innodb _locks unsafe for binlog=0

YT0obbI statement-based koppekTHO paboTana, HaM HY>XHO
3anpeTuTb NapajiyieNibHYy0 BCTaBKY HOBbIX 3anmcen Ha master

AbcTpakuum npoTteknn: InnoDB (storage engine layer) BbIHy>XeH
3HaTb Npo pennnkayuo (MySQL-layer)

http://www.devconf.ru
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NMNapannenusm

* Master BbIMONHAET 3anNpoChl NnapanesibHo

* B XXypHan n/mnm nor 3anpockl NULIYTCSH
nocJsiegoBaTtesibHO

* MO>XHO SN BbLINOJIHATbL 3aMNpPoChl
napannenbHo?

http://www.devconf.ru
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NMNapannenusm

ECTb KpyTas TeopeMa 0 cepmanm3aunn TpaH3aKLNN

YuTtaem npo Hee y BaHu:
http://plumqgqgz.livejournal.com/387380.html

KOpPOTKO roBOps: MOXHO, HO €CTb HIOAHChbI (B HUX ObSABOJI)
PostgreSQL — 10-bound, onck He napajyiesInTCs, XOpoLUo
MySQL — CPU-bound, napannennTtb Henb3s, NJ10XO0
MoLiHbIN cepBep 0 12 aapax, 3aHATO O4HO A4P0

JiInmntunpyet ckopoctb MySQL pennnkauna TakToBas
YyacToTa A4apa, a He KOJIMYeCcTBO aaep

http://www.devconf.ru
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daBau crpynnupyem

* TpaH3aKuum MOXXHO rpynnmpoBaTh

 MySQL: innodb_flush_log at trx_commit = 0 nnbéo
innodb _flush _log at trx_commit = 2

* OpgHako, MySQL Hy>XHO NncaTb B ABa XXYypHana
* Group Binary Log Commit — 5.6 / 5.7

 JlBa XypHana — Hy>XeH two-phase-commit

http://en.wikipedia.org/wiki/Two-phase_commit_protocol

http://www.devconf.ru
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Group Binary Log Commit

rsion

http://www.percona.com/blog/2011/07/13/testing-the-group-commit-fix/
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pynnbl U napaniesiuim

CrpynnmpoBaHHbie KOMMUTbI MOXKHO MPUMEHSATb NapansenbHO
MySQL 5.6: DB, MySQL 5.7: DB 1 LOGICAL_CLOCK

Ecnn Ha master MHOro B3anMoHenepeceKaoLnXcsi KOMMUTOB, OHU
nonaayT B OAHY rpynny

Hu>xe onuum KoTopble HY>KHO KPYTUTb

Master: binlog _order commits, binlog_max_flush_queue_time,
innodb_flush_log_at_trx_commit

Slave: slave parallel _type, slave_parallel_workers

http://www.devconf.ru
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JaBante nsmepum
e MySQL 5.5.40

« MySQL5.7.5 m15

- statement-based replication — HaM TakK HY>XHO

« Mail.Ru Target — Ha row-based pecaTkm TepabanT /IOroB B CYTKU
 sysbench, 16 noTokos, oltp-complex, Tabnnuya 1076 CTpoK

« Intel(R) Xeon(R) CPU E5-2420 0 @ 1.90GHz

* Master & Slave — 4 cores, Client — 16 cores

* https://github.com/zamotivator/2014-highload-mysql

http://www.devconf.ru



Pe3ynbTaThl

CPU slave
150 == Cpu mysqgl 5.7 slave 4 threads
cpu mysql 5.7 slave 1 threads
cpu mysql 5.5
100
50
0
18:00 18:02 18:04 18:06 18:08 18:10
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AHanus pe3ysnbTaToB

OavH noTok 5.7 paboTaeT xy>Xe 5.5
YeTbipe noToka 5.7 paboTaloT npuMepHO Kak 5.5

Ona napannennima Hy>XeH group binary log commit Ha
master (5.7)

Murpauusa 6e3 downtime master 5.5, slave 5.7 oynet
oTCTaBaTb

http://www.devconf.ru
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BbiBOAbI: TUMDI KYPHaJNO0B

du3nyeckas peninkaums — ypoBeHb XpaHeHus
Jlornyeckas penamkauns — ypoBeHb OaHHbIX

7?77 — YPOBEHb 3anpocoB

YpoBeHb xpaHeHus: InnoDB Undo/Redo, PostgreSQL WAL
YpoBeHb paHHbIX: MySQL row-based

YpoBeHb 3anpocoB: MySQL statement-based

Y KaXxaoro peweHna cBOU NMJKOCbl 1 MNUHYChbI

http://www.devconf.ru
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BoiBoAabli: Master

PostgreSQL pennnkayna He oKka3sbiBaeT* BJINAHNA Ha
master

MySQL statement-based pennnkauna tpebyet xepTB
(innodb_locks unsafe for binlog)

MySQL row-based pennnkauma nmweT Ha ONCK B
noJiTopa pa3a bonblue PostgreSQL

MySQL pennunkaumna 6e3 group binary log commit
ybnBaeT nnHenmHoe MmacwtabmupoBaHumne

http://www.devconf.ru
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BoiBOAbI: Slave
* PostgreSQL pennunkaumnga kak npasuno 10-bound
* MySQL pennunkauna kak npasuno CPU-bound

http://www.devconf.ru
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BeiBoabl: Slave 10

* PostgreSQL pennnkaunsa reHepupyet MHOro*
bVHapPHbIX NOroB

- MySQL row-based pennnkaunda reHepupyeT MHOrox*
bVHapPHbIX NOroB

- MySQL statement-based penankaunsa reHepupyer
MaJio* /10ros

http://www.devconf.ru
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BeiBoabl: Slave CPU

PostgreSQL pennnkauunsa kak npasuso 10-bound

MySQL pennukaumna TpebyeTt xopowwnx* NHOEKCOB
Ha slave

MySQL statement-based pennukauunsa pabotaeT
KakK OOHOMOTOYHbI master

MySQL parallel slave Bbirnagur
MHoroobewatowmm, Ho He paboTaeT*

http://www.devconf.ru
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BbiBOoAbl: Consistentcy

PostgreSQL pennnkauna paboTaeT KOPPEKTHO Bcerpa

MySQL row-based pennukauusa paboTaeT KOPPEKTHO
ana DML

MySQL row-based pennukauusa moxxetT pabotaTb
HeKoppeKTHOo ana DDL (notomy 4to DDL npget kak
statement-based)

MySQL statement-based pennukauna moxxet paboTaThb
HekoppekTHO ana DML v DDL

Mixed-based pennnkaunsa — Kak rnoBe3eT

http://www.devconf.ru
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BbiBoabl: Flexiblity
* PostgreSQL pennuka bnHapHada konmga macTepa

«  MySQL pennukaynsa 6onee rndka:
- MNHaga CxeMma

- ApYyrmne NHAEKCHI

« MySQL pennukauna nmeer libslave

« OpHako:
- PostgreSQL Logical Log Streaming Replication
https://wiki.postgresql.org/wiki/Logical Log Streaming Replication

- PostgreSQL Logical Decoding
http://www.postgresqgl.org/docs/9.4/static/logicaldecoding.html

http://www.devconf.ru
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N Hanocnenok
e Pennukaumsa 3T1o He bekanobl

« Tabnnua — romoreHHoe
MYNbTUMHOXECTBO KOpPTexen

http://www.devconf.ru
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bnaropapHoOCTM

KoHcTaHTuH Ocunos, Mail.Ru Group, MySQL, Tarantool — KpuTunka
OmMmutpun JleHes, Oracle — KpuTunka 1 nomMmoLlb

AnekcaHap MNopHbin, Mail.Ru Group — KpUTKKa, Bbl4UCTKA, MOMOLLb
AnekcaHap YucTtsakos, Git in Sky — 6eH4YMapKy, BOMPOCHI

Makcum OpaHCKNIN — BblMUTKA U COBETHI

®epnop Curaes, Mail.Ru Group, PostgreSQL — coBeTbl, BOMPOCHI

OMmutpun KnpHoueHckun, Mail.Ru Group — pa3pelleHune
onybsankKoBaTb AaHHblIE

OMmutpun WkonbHMkKoBs, Mail.Ru Group — odopmneHune

http://www.devconf.ru
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KOHTaKThI
* JlndHbin: oleg@oleg.sh
 Paboyun: o.tsarev@corp.mail.ru
 Facebook: https://www.facebook.com/oleg.i.tsarev
* LiveJournal: http://zamotivator.livejournal.com/
* Github: https://github.com/zamotivator

http://www.devconf.ru
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