ACUHXpPOHHaA
penJiukauua
MySQL Oes
LEeH3Yypbl

Oner Lapes

8]l highload ™

KoHpepeHuys pazpaboTumMKoB
OOOOOOOOOO PY>KEHHbIX CHICTEM




Bbl nioOMutTe rHOMMKoOB?
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[ HOMUKN ONacCHbI




3HaAaKOMMUMCH

 [lncan OLAP, OLTP n NoSQL 6a3bl gaHHbIX (QD, MySQL, SciDB)
 [lomorato c akcnnyaTtaumen MySQL B Mail.Ru Target
 3aHMMalOCb BOMPOCaAMN NMPOU3BOONUTENILHOCTU codpTa
 T[oacnywwmBato B Kypusike, 4TO roOBOPSAT YMHbIE ftoan
 bBboptocb C rHOMUKaMM B Ba3zax AaHHbIX

 Ecnu konnern BUAAT rHOMUKa — A ero ybmaato 1 NpoBOXXY
BCKPbITUE

* [lncan pennankauunio, HacTpansaa perjmkauno, 06bACHA
penankKauuio :
8]l highload™
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[loBecTKa OHA

YTo Takoe pennnkayuns

Kak oHa ncnonb3yeTcs

XypHan CYB/] n cBA3b C pernnkaunen

Tunel penankaunn (punsmnyveckas, orm4yeckas, query-based)
[1710Cbl 1 MUHYCbI Pa3HbIX MOAX040B

ApXnTekTypbl pennmkaumnm B PostgreSQL n MySQL

ApXUTeKTypHble Npobnemsbl pennnkaunin B8 MySQL. Mo>xxHO nu 6bi10
nx n3dexatb?

Y10 HoBOro B MySQL 5.6 / 5.7 M highload” +

2014
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Disclaimer

...0[IHO N3 MNOJZIOXKEHNW TEOPUN CUCTEM FNaCUT:
CNCTEMY HEBO3MOXXHO ONTUMU3NPOBATDL MO
OBYM HE3aBUCUMbIM MapaMeTpam
OOHOBPEMEHHO; B YaCTHOCTU, A0bmnBasaACh
LLe/IOCTHOCTN PUCYEMOW KapTUHbI, HEU3DEeXXHOo
NPUXOONTCA XXepTBOBaTb ee AeTaJIbHOCThb!IO,
nnn HaoboporT.

Knpunn Ecbkos, «/cTopusa 3eMin N XXN3HWU Ha HEN» g
8]l highload™
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Kak BuauT 0asy mHXxeHep

HKNHUeHT HNUeHT HNUeHT

6a3a

* BHYyTpU nponcxognTt mMarud

Alhightoad™ 7
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IO Be 6a3bl ny4ylle 4yeM oA Ha

KNIUEeHT KNUeHT

master slave
pennnHauuA

Nlhighload™

+
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Pensaukauus, 3TO0...

Pennnkaums — pacnpocTpPaHeHne n3MeHeHnn mexay 6asamm

ACMHXPOHHAaA penankaumsa — OTJIOXKEHHOEe pacnpocTpaHeHune
N3IMEeHeHUNn

B MySQL, cTtporo roeops, cywecTByeT NNLb aCUMHXPOHHa4
penankauns

OnoHako ecTb ewe semisync, galera, NDB Cluster, MMM, Tungsten
Ho WnpPOKO NCNosib3yeTcs /INb aCUHXPOHHAS

B PostgreSQL ecTb acnHxpoHHas (n3 kopobkun) n Trigger-based
(BHewHanA)
Alhightoad™ 7
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Pennukaumsa 310 He Dekansbl

« Pennukauyumsa He aBNnAeTCs pe3epBHON Konmeu
« Pennukauma HUKOrpa He ABNAeTCH pe3epBHOU Konmeu

. [a)ke ec&in CUJIbHO X04eTCA — pPernJinkaumng He BNAeTCA pe3epBHON
Komnmemn

* Pe3epBHasa KOMUS — COCTOSIHXE B MPOLLUJIOM, HA KOTOPOE MOXXHO
BEPHYTbCS

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

* TOMHMTB: «pensiukKauus He ABNISeTCA pe3epBHOU Konuen»

8]l highload™
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[lycTb master ynan

MUrpaLluAa NpyM nageHWn master
KNUeHT

master slave
pE“I‘U‘IHHaLlHFI

Y Hac ocTasncs slave! . .
81| highload

*
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Pe3epBHbIe KONUN

e Pennukayma — He pe3epBHad Konmg (Bbl 3arNOMHUIIN?)

« Kak penaTtb pe3epBHblE KOMUN HE MELLASA NMPUIOXKEHUID?

pe3epBHaA Konua

master slave
|]'€'I'IJ'IMHE’IL|,MFI

8]l highload™
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Ecav MacTep 3aabiXaeTcH

e Mo)XHO oenaTb AoJrme 3anpochkl (OTYETLI? CTaTUCTUKA?) Ha slave

KJIUEeHT KNWeHT (YTeHune)

master slave
pennvHaunA

Nlhighload™
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JemMmoH Kak MySQL-slave

« JleMOH xo4eT nosiy4aTtb/obpabaTbiBaTb M3MeHeHNs Das3bl
 http://habrahabr.ru/company/mailru/blog/219015/

* Y HacC TakKunX cepBepoB OeCATKU

*libslave

master slave
pEﬂﬂHHaL[HFI

Alhightoad™ 7
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http://habrahabr.ru/company/mailru/blog/219015/

Cobupaem Bce BMecTe

slave#1 sailover

slave#2 63Kanbl
master slave#3

slave#4

slave#5

*CTpyKTypa npoekTa Mail.Ru Target

bannerd (libslave)

bannerd (libslave)

bannerd (libslave)

nocTpoeHune
oOTYeToB

+

ol
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Mail.Ru Target

Pa3smep 6a3bl 0kos10 1.5 Tepabant

~6 000 3anpocoB B cekyHAY Ha master

~15 000 3anpocoB B CeKyHAY Ha pernjnkax

bonee cTa pa3/IMdHbIX CEPBEPOB NMpUIoKeHuUn paboTatowmx c 6ason
3a 3+ roga rona paboTbl HE NeXxann HKU pa3sy

ABToptl libslave, ®egop Curaes, Kocta Ocmnnos no cocencTtBy

ELwe y Hac eCTb Ne4YeHbKN 1 cnopT3an

B obuwiem, 6e3 penankaunm HaMm HUKaK

Alhightoad™ 7
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3ane3eM B LUKYpPY aBTOpa

« Kak nmeHHo 6a3a rapaHTuUpyeT NMPUHLUNN «BCE UJIN HUYEro»?

« Kak usbexxaTb KOJIN3UW N TOHOK? <= 3a npenesamMmun goknana

 Kak nepexxunTb NageHne nutaHma?
HNWUEHT HNHUEeHT HNHUEeHT

6a3a 81l highload™
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A 4TO Yy HEeu BHYTpHU?

Rllhightoad™ 7
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BHYyTpe Yy HeM HeOHKa

HAWEHT KAWeHT

cepBep

(GEEE))

npotiecc RAM

Rllhighload™ %,
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HKNUEeHT KNHUeHT

v N

RAM (6bydepbl)

?I!l

— I&II

AVCK Rhighload™
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npouecc




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

)




NMpoonembl

MpuHUMNN «BCE NN HNYEro» He BbINOJIHAETCS Npu 3annucn onucka
[la)xe c onepaTUBHOW MaMATbio HAYYNIUCb BYKBaJIbHO TOJIbKO 4TO
[MnTaHne y cepBepa MOXXET yrnacTb B JIKOOW MOMEHT

CeTb TOXe — MpoTuB Bynbao3epa ONTUKE HEYEM BO3Pa3nThb

Hy>XHO HanTn crnocod Haaé>XXHO NMcaTb AaHHbIE B HEHAOEXHOM
cpene

Kak HM CTpaHHO, OTBET NnoAcka3aan byxrantepsbl

8]l highload™
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YyTuTte

e 3J70 Ha3biBaeTcsd Point In Time Recovery van PITR

« Hay4Hasda paboTa Ha 3Ty Temy 30BéTca ARIES
http://en.wikipedia.org/wiki/Algorithms_for Recovery and_lIsolation_E
xploiting_Semantics

e EcTb yMHasa KHMxKa Transactional Information Systems

http://www.amazon.com/Transactional-Information-Systems-Algorit
hms-Concurrency/dp/1558605088

 [lpo MySQL yntanTe: http://www.percona.com/blog/

* [lpo PostgreSQL MOXXHO npowTyaAnpoBaTh:

http://www.pgcon.org/2012/schedule/track/Hacking/408.en.html

. . 8]l highload™
*  Bcé cnoxHei# HeM A onucan (ynpocTun ANs HarNAAHOCTY) o, - o i
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http://en.wikipedia.org/wiki/Algorithms_for_Recovery_and_Isolation_Exploiting_Semantics
http://en.wikipedia.org/wiki/Algorithms_for_Recovery_and_Isolation_Exploiting_Semantics
http://www.amazon.com/Transactional-Information-Systems-Algorithms-Concurrency/dp/1558605088
http://www.amazon.com/Transactional-Information-Systems-Algorithms-Concurrency/dp/1558605088
http://www.percona.com/blog/
http://www.pgcon.org/2012/schedule/track/Hacking/408.en.html

Knio4yeBbieé BONPOChHI

Kak opraHnsoBaTb XXYpHan?

KakK YMeHbLINTb 06BbEM 3anncm Ha OANCK?
Kak yMeHbLWWTb KoJsinyecTtBo fsync?
[Mpunyem TyT penamkauma?

J %

.. 7

Copyright http://svpsychology.ru/ulibka-do-ushey/
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Penankauus: npaMon NyThb

master L
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PostgreSQL: WAL
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CKOMbKO XypHasioB B MySQL?

Alhightoad™ 7




Apxutektypa MySQL

Connectors
Mative G AP, JOBC, ODBC, .NET, PHP, Perl, Python, Ruby, Cobol

MySQL Server |

Connection Poel i
Authentication, Thread Reuse, Gonnection Limits, Check Memory, Caches *

Management
Services &
Utllities
SOL Interface Parser Optimizer Caches & Buffers
Backup & DML, DOL, Cwery Translation, Access Paths, Global end Engine
Rocovary, Securty, Stored Procedurss Object Privilege Statistica Specific Caches &
Replicasan, Gluster, Views, Triggers, et Buffers
Admirisirasion ¥ = 3
Configuration, - @
Migration & ——
Metadala -
Pluggable Storage Engines
Memory, Im:lgx & Storage Managﬂmem
aaaanan=n HW A A+

‘Partner Community Custom

MyISAN

InnoDB

Archive Faderated Mamory

Flles & Logs

File system
NTFS, ufs, ext2/
NFS, SAN, NAS

Aedo, Undo, Data, Index, Binary,
Error, Query and Slow

b
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N3y4uM UctTopuio

« PostgreSQL Hackers 2004 ron

 http://www.postgresqgl.org/message-
1d/200407260025.19914.peter e@gmx.net
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N3y4uM UctTopuio

In mysqgl, we can wrote a create table like
CREATE TABLE t (i INT) ENGINE = INNODB||BDB]|;
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 postgresqgl 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.postgresqgl.org/message-id/40FBCF57.3050709@Ilimsi.fr

8]l highload™
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http://www.postgresql.org/message-id/40FBCF57.3050709@limsi.fr

N3y4yuMm 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

Al highload™ 7,
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http://www.postgresql.org/message-id/200407260025.19914.peter_e@gmx.net

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.postgresgl.org/message-id/Pine.LNX.4.58.0407261447
400.18278@linuxworld.com.au

Gavin Sherry

Alhighload™ 7
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http://www.postgresql.org/message-id/Pine.LNX.4.58.0407261447400.18278@linuxworld.com.au
http://www.postgresql.org/message-id/Pine.LNX.4.58.0407261447400.18278@linuxworld.com.au

Apxutektypa MySQL

Connectors
Mative G AP, JOBC, ODBC, .NET, PHP, Perl, Python, Ruby, Cobol

MySQL Server |

Connection Poel i
Authentication, Thread Reuse, Gonnection Limits, Check Memory, Caches *

Management
Services &
Utllities
SOL Interface Parser Optimizer Caches & Buffers
Backup & DML, DOL, Cwery Translation, Access Paths, Global end Engine
Rocovary, Securty, Stored Procedurss Object Privilege Statistica Specific Caches &
Replicasan, Gluster, Views, Triggers, et Buffers
Admirisirasion ¥ = 3
Configuration, - @
Migration & ——
Metadala -
Pluggable Storage Engines
Memory, Im:lgx & Storage Managﬂmem
aaaanan=n HW A A+

‘Partner Community Custom

MyISAN

InnoDB

Archive Faderated Mamory

Flles & Logs

File system
NTFS, ufs, ext2/
NFS, SAN, NAS

Aedo, Undo, Data, Index, Binary,
Error, Query and Slow

b
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NcTopusn

MySQL npunaymann KkoHuent Storage Engine (ocHoBHON — MyISAM)
MyISAM He nmeeT XKypHaJsia (Tak ToOXKe MOXXHO! HO He HY)XHO)
MySQL coenanun penankaumnio

Ona pennnkayun coenanam nMnutTayuio XXypHasa — binary log
MySQL nogapwunm InnoDB

Y InnoDB cBown XXypHan

Kakown XXypHan nepepgasaTb C master Ha slave?

Alhighload”* 7
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ApXuTeKTypHas oLLMOKa

e MySQL peanu3soBan oTaesNibHbIN TUMN XYpHaJsa: binary log
« Binary log He ucnonbnsyertca gna Point In Time Recovery

« InnoDB Undo/Redo Log He ncnonb3yercs B penJvKauum

Alhighload™ 7

. b




TaK YTO TaM C XXYpPHaJIOM?

* InnoDB Undo/Redo Log noxo>x Ha PostgreSQL WAL
« Binary log — oTaenbHbIN XXYpPHaN C WaxMmataMum n peamm

e ®opmMarThbl binary log:
- SBR — Statement-based replication

- RBS — Row-based replication
- Mixed format logging

« Ho pa3 yxe ero caenanu, naBante pasbupaTbCs

Alhightoad™ 7
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Statement-based

 JXypHan — dhann c nocnenoBaTesibHO 3aMNCaHHbIMU
cobblITaAMN

« Kaxaown cobblTne — oaHa TpaH3aKUUS
* TpaH3akuna — SQL 3anpockl, oT BEGIN no COMMIT

B Hayvasne cobbiTna nayT ABa Noag
- use dbname; <== Befb y Hac MOXXET bbITh
HeCKoJibKo ba3

- timestamp BpeMeHu 3aBepLUeHUA TPaH3aKUuMM Ha
master Alhightoad™ 7
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Statement-based

begin alter ...

update ... ;

insert ... ;

delete ...;

commit ... ;

Rlhighload™ 7
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Row-based

 JKypHan — nocsiegoBaTesibHO 3anncaHHble cobbITUSA
e Cobbitne conepxnut BEFORE n AFTER obpasbl
* W3 Kaxxaonm naMmeHeéHHoun Tabnunubl B 0bpas3 nonagaeTt Habop CTPOK

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

- INSERT — cTpoka ecTb B AFTER image
- UPDATE — cTpoKa ecTb B 0boux
- ALTER — kak B statement-based

i Ecnun Ha nanbuax: 3TO Takme OMHapHbIe naTyun : ~ 3t
H P Al highload

2014
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table A
Cl c2 C3 delete

table B

Cl1 c2 (3 Ca  delete
- 2
update
3 4
4
update
Cl c2 C3 C1l c2 C3 ca
g 2
3 3
E insert 4
. ++ +
a1l highload™
5 204
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table A table B
C1 C2 (3 delete

Cl €2 €3 Cca delete

= 2
update
: 4
4
update

Cl1 cz @3 Cl1 c2 (3 ca
= 2
4 insert 4

Rllhighload™ %,
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Row-based

e QObpaTnTte BHUMaHKMe: o0bpa3bl coaep>kaT BCe KOJIOHKN
Tabnunubl

« o MySQL 5.5 Bkno4nTesibHO

« MySQL 5.6: binlog row_image
- full — BCce KONMOHKMN

— minimal — TONbKO 3aTPOHYThbIE
- noblob — full kpome blob, ecnn blob He meHaNNCH

e DTO Cepbe3Hoe yny4ylieHune .
all highload™
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Mixed-based

e OT0 Takasd statement-based koTopasa nHorga row-based
* Takum obpa3om XoTenun pewmnTb oTaesbHble Npobnemsbl
e CBepcun 5.1.12 no 5.1.29 3710 gaxke 6611 bopmaT Mo yMOJHaAHUIO

* LLnpokKo He ncnosiblyeTcs

Alhightoad™ 7
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B yem cunna??
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PensaumoHHblIe Tadauubl

« KTO B 3aJie 3HaeT onpegeneHue?

Alhightoad™ 7
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PensaumoHHblIe Tadauubl

 YacTo AyMaloT, 4TO pensiumoHHas Tabnuua — 3To MaccuB

Alhightoad™ 7
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PensaumoHHblIe Tadauubl

 YacTo AyMaloT, 4TO pensiumoHHas Tabnuua — 3To MaccuB

« HekoTopble ga>ke AyMatoT, 4TO 3TO ABYMEPHbIA MAaCCUB

Alhightoad™ 7
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PensaumoHHblIe Tadauubl

 YacTo AyMaloT, 4TO pensiumoHHas Tabnuua — 3To MaccuB

« HekoTopble ga>ke AyMatoT, 4TO 3TO ABYMEPHbIA MAaCCUB

« Ho Tabnvua — roMoreHHoe MyJiIbTUMHOXXECTBO KOpTeXXen

« KopTtex — Habop ynopsagoyeHHbIX TUMN3NPOBAHHbIX 3HAYEHWUN
« ToMoreHHoe — OHV OAMHAKOBOIO TMUNA

e  MynbTUMHOXXECTBO — MOryT 6bITb AybAMKaThI

e MyNbTVMHOXECTBO — MNOPSAO0K 3JIEMEHTOB He 3a4aH

« CTpoKa — KopTexX, Tabnuua — nx romoreHHoe MyJ1IbTUMHOXXECTBO
8]l highload™
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XaocC nopoXxaaeTtT nopanokK

« [lopaaoK Bbloa4dm CTpPOYEK B 3arnpoce He onpenenex

e Oken, MoXXHO HanncatTb ORDER BY

« [JIaxxe c ORDER BY ons noBTOPAKOLWMNXCA KJOYEN NMOPAOOK He 3adaH
* [loHMMaHMe Tabnnubl Kak «MaccCMBa» He NOMOraeT, a MellaeT

e Tabnuua - «xroMmoreHHoe MyJIbTUMHO>XeCTBO>»

e 3anoMHUTE N HUKOrda He 3abbiBanTe

8]l highload™
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Statement based replication

ALTER TABLE t DROP COLUMN old_key;
ALTER TABLE t ADD COLUMN key INT
PRIMARY KEY AUTO INCREMENT;

Alhightoad™ 7
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Statement based replication

ALTER TABLE t DROP COLUMN old_key;
ALTER TABLE t ADD COLUMN key INT
PRIMARY KEY AUTO INCREMENT;

XbIOCTOH, Y Hac npobnema!

Alhightoad™ 7

+1.'. i
+ adedoae e T



NMpobnema B TOM, 4TO...

3anpocbl Ha master n slave BbINONIHAOTCA MO-Pa3HOMY

To4Hee, B pa3HOM nopsagke

dunsnyecknm Nopaanok CTpoyek Ha master n slave byneT pa3HbIin
3Ha4vYeHunsa B KoJsIoHKe key Ha master u slave byayT pasn4yHbIMU
Mbl Ha 3TO TOXXe HaCTynuau

DBA! NMpurnagsiBanTe 3a agMMHaMm n ocobeHHo paspaboTHmkamm
Ho y Hac Ha master n slave Bb1110 pa3Hoe 4YMUCI0 CTPOK

Ho 3To coBceM apyrasa nctopus...
8]l highload™
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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 coll, col2;

http://dev.mysqgl.com/doc/refman/5.5/en/replication-features-auto-in
crement.html

Alhightoad™ 7
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http://dev.mysql.com/doc/refman/5.5/en/replication-features-auto-increment.html
http://dev.mysql.com/doc/refman/5.5/en/replication-features-auto-increment.html

Jlornyeckana m pmsnyeckas

dusmnyeckan penankaums pabotaeT co cTpaHMUaAMU
Jlornyeckasa penamkaumns paboTaeT C KopTexxaMmu
PostgreSQL WAL, InnoDB Undo/Redo Log — c¢pu3unueckas
Row-based binary log — noruyeckas

Statement-based binary log — Hepopa3syMeHue
Statement-based binary log — 3To na>ke He XKypHan

BCé Tak Mo NCTOPNYECKUM MPUYNHAM

Alhighload”* 7
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Pensimkauma M MHOEKChbI

Jlornyeckasna perimkaunsa (row-based) «He 3HaeT»,
KaK XpPaHATCA AaHHble Ha OUNCKe

Mpn npuMeHnn cobbiTM N3 row-based binlog HY>XHO
HaNTW B Tabnnue n nHaekcax CTPOYKN, KOTOPblE Mbl
obHoBNsEM

NMPoOM3BOAMNTEJIbLHOCTbL JIOTMYECKOU penjiukauum
3aBUCUMT OT MHAEeKCOB Ha slave

dusunyeckasn penamkauma obsiyHo 10-bound

Jlornyeckasa pensnkauna obsi4Ho CPU-bound  jjhighicad™

*
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Pennukauuma m CPU (Slave)

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

e To4yHee OHa XyXXe (C TOYKN 3PEHUA
noTpebneHmna npoueccopa)

 BbinosiHeHMe 3anpoca Ha slave Takxe
TPYAOEMKO, KaK BbIMNOJIHEHME 3aMpoca Ha

master
Alhightoad™ 7
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Pennukauumsa m 10 (master)

* PostgreSQL nuweT B ABa MeCTa: XpaHUAuLie AaHHbIX
N XXypHan

* MySQL InnoDB master nunweT B TpKU MecTa:
- XpaHnunuuwe (tablespace)

- XKypHan (undo/redo log)
- Binary log

« MySQL row-based pennvkaynsa B nonTopa pasa
xy»xe PostgreSQL no o6beémy 3anncu (master)
Alhightoad™ 7
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Pennukauuma TOPMO3MUT...

Alhightoad™ 7
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Pennukauuma TOPMO3MUT...

e KaK HauTu NpUYnHy?

Alhightoad™ 7
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InarHocTuka

B5.6/5.7 ectb SLAVE PERFORMANCE SCHEMA
C 5.5 npuxoauTtca nogHnMaThb git log gna puppet
NHorpa 31O He NnomMoraeT

Torpa s 6epy approvement Ha NbITKM Y TEXHNYECKOro AupeKTopa
(cnacnbo, Ouma KnpHoueHckunn!)

Ho pna>ke NbITKM He BCerna nomoratT
Mo>xHO nocMmoTpeTb slow query log (Ho 3To ecnun statement based)
HYacTo HeTy Tomna MenJsieHHbIX 3anpoCOB — MPOCTO UX MHOIO

B obLiem, BCE rpyCcTHO NMhighload™ *
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Ho u 3TO eLue He Bce
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Pennaukauumsa m master

CnnbHasa CTOPOHa aCUMHXPOHHOW penankaynum — OTCYyTCTBUE
oTpuuaTenbHon obpaTHOM CBA3MU

http://dev.mysql.com/doc/refman/5.5/en/innodb-parameters.html#sysvar_inno
db_locks unsafe for_binlog

sysvar_innodb locks unsafe for binlog=0

YT00bl statement-based KoppekTHO paboTana, HaM HY>XXHO
3anNpeTuTb NapananenbHyo BCTaBKY HOBbIX 3anmncenm Ha master

AbcTpakuuun npoTteknun: InnoDB (storage engine layer) BbIHYyXA€eH
3HaTb Npo penamkauuno (MySQL-layer)
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Napannenusm

* Master BbIMONHAET 3anNpoChl NapaniesbHo

* B XXypHan n/mnn nor 3anpockl NULWYTCH
nocJsiegoBaTtesibHO

* MO>XHO N BbIMNOJIHATbL 3aMnpocChl
napasiyieNlbHO?

Alhightoad™ 7

+1.'. i
+ adedoae e T



Napannenusm

EcTb KpyTasi TeopeMa 0 cepuasn3aunm TpaH3aKUnin

Yntaem npo Heeé y BaHu:
http://plumqqgz.livejournal.com/387380.html

KOpPOTKO roBOpA: MOXXHO, HO €CTb HHOAHChI (B HUX ObABOJ)
PostgreSQL — 10-bound, oncK He napansiennTcs, XopoLuo
MySQL — CPU-bound, napannennTtb Hesb34, NJ10XO0
MowHbIN cepBep 0 12 aapax, 3aHATO OAHO A4PO0

JiInmntupyet ckopoctb MySQL pennnkauna TakToBas .
4acToTa AAapa, a He KOJIM4eCcTBO Asaep 8]l highload™
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http://plumqqz.livejournal.com/387380.html

NaBau crpynnupyem

TpaH3aKUMmM MOXKHO rpynnupoBaThb

MySQL: innodb_flush_log_at _trx_commit = 0 nnbo
innodb _flush _log at trx_commit = 2

OgHako, MySQL Hy>XHO nncaTb B ABa XXYpPHasa
Group Binary Log Commit — 5.6 /5.7

[1Ba XypHasa — Hy>XeH two-phase-commit

http://en.wikipedia.org/wiki/Two-phase_commit_protocol
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Group Binary Log Commit

Threads

http://www.percona.com/blog/2011/07/13/testing-the-group-commit-fix/ f]| highload

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

pynnbl U napanjiesinm

« CrpynnmpoBaHHbIE KOMMUTblI MOXKHO MPUMEHATb NapanienbHOo
e MySQL 5.6: DB, MySQL 5.7: DB n LOGICAL_CLOCK

° Ecnn Ha master MHOro B3anMMOHernepecekKarwmxcd KOMMNTOB, OHU
nonaayT B OOHY Tpyriny

*  Hwxe onumm KOTopble HY>XHO KPYTUTb

 Master: binlog_order commits, binlog max_flush_queue_time,
innodb_flush_log_at_trx_commit

 Slave: slave parallel type, slave parallel workers
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JaBante naMmepum

MySQL 5.5.40

MySQL 5.7.5 m15

statement-based replication — HaM Tak HY)XHO

Mail.Ru Target — Ha row-based pecaTkm TepabanT NOroB B CyTKWU
sysbench, 16 noTokos, oltp-complex, Tabnanua 1076 CTpoOK
Intel(R) Xeon(R) CPU E5-2420 0 @ 1.90GHz

Master & Slave — 4 cores, Client — 16 cores

https://github.com/zamotivator/2014-highload-mysql
Alhightoad™ 7
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https://github.com/zamotivator/2014-highload-mysql

Pe3ynbTaThl

CPU slave
150
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== Cpu mysqgl 5.7 slave 4 threads
cpu mysql 5.7 slave 1 threads

cpu mysql 5.5

18:10
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AHanu3 pe3ysibTaToOB

e OpawvH noTok 5.7 paboTaeT xyxe 5.5
* YeTblpe noToka 5.7 paboTaloT npMMepHO Kak 5.5

 [lna napannennsma Hy»xeH group binary log commit Ha
master (5.7)

* Mwurpauumsa 6e3 downtime master 5.5, slave 5.7 oypeT
OoTCTaBaThb
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BbiBO A bI
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BbiBOAbI: TUNDI XKYPHaJNOB

dusnveckasa penankaums — ypoBeHb XpaHeHuUn
Jlornyeckas penamkaunsa — ypoBeHb OaHHbIX

7?77 — ypOBeHb 3anpoCcoB

YpoBeHb xpaHeHusa: InnoDB Undo/Redo, PostgreSQL WAL
YpoBeHb gaHHbIX: MySQL row-based

YpoBeHb 3anpocoB: MySQL statement-based

Y Ka)xgoro peweHnda cBon NMJIKKCbl N MNHYCbI
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BoiBoAabl: Master

* PostgreSQL pennnkauna He oka3blBaeT* BANAHUNA Ha
master

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

« MySQL row-based pennnkauma nmweT Ha ONCK B
noJsitopa pa3a bosiblie PostgreSQL

« MySQL pennunkauunsa 6e3 group binary log commit
ybnBaeT nuHenHoe MmacwtabnpoBaHme
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BoiBoAabl: Slave

 PostgreSQL pennukaumna kak npasuno 10-bound
« MySQL pennnkaynsa kak npasuio CPU-bound
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BeiBoabl: Slave 10

* PostgreSQL pennnkauna reHepupyeT MHOro*
BUHapHbIX 1O0roB

« MySQL row-based pennnkaumna reHepupyet MHOro*
BUHapHbIX 1O0roB

- MySQL statement-based pennnkaunsa reHepunpyer
MaJso* noros
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BeiBoAabl: Slave CPU

 PostgreSQL pennukaumna kak npasuno 10-bound

* MySQL pennnkaunsa TpedbyeT xopownx* nHOEKCOB
Ha slave

« MySQL statement-based pennunkaumnga paboTaer
KakK OOHOMOTO4YHbLIN master

« MySQL parallel slave BbirnagutT
MHoroobeuwaowmm, Ho He paboTaeT*
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BbiBOoAbl: Consistentcy

PostgreSQL pennnkauna paboTaeT KOPPEKTHO Bcerga

MySQL row-based pennukauusa paboTaeT KOPPEKTHO
ana DML

MySQL row-based pennaukauusa moxetT pabotaTb
HeKoppeKTHOo ana DDL (notomy 4to DDL nget kKak
statement-based)

MySQL statement-based pennukauuna moxxet paboTaThb
HekoppeKkTHOo ana DML n DDL

Mixed-based pennnkauna — Kak noBeseT .
8]l highload™
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BbiBoAabl: Flexiblity

PostgreSQL pennnka buHapHas Konus Mmactepa

MySQL pennukauna bonee rubka:

NMHaAd CXEMa

Opyrue nHOeKchbl

MySQL pennnkaynsa nmeet libslave

OpOHaKo:

PostgreSQL Logical Log Streaming Replication

https://wiki.postgresqgl.org/wiki/Logical Log Streaming Replication

PostgreSQL Logical Decoding

http://www.postgresql.org/docs/9.4/static/|ogicaldecoding.J?tmI v
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N HanocJienook

e Pennmnkaumsa 3To He bekanbl

 Tabnnua — romoreHHoe
MYbTUMHOXECTBO KOpPpTexen
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bnarogapHoOCTM

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

AnekcaHap NopHbin, Mail.Ru Group — KpuUTKMKa, BblMUCTKA, MOMOLLb
AnekcaHap YucTtsakos, Git in Sky — 6eH4YMapKuy, BONPOCHI

Makcnm OpaHCKNN — BbIYNTKa U COBETbI

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

Omutpuin KupHoueHckunn, Mail.Ru Group — pa3pellueHue
onybnnkoBaTb AaHHbIE

OmnTtpun LLUKonbHMKoB, Mail.Ru Group — odopmneHume 2l highload™ i
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KOHTaKTbI

* JinyHein: oleg@oleg.sh

 Pabo4nin: o.tsarev@corp.mail.ru

 Facebook: https://www.facebook.com/oleg.i.tsarev
 Github: https://github.com/zamotivator

Alhightoad™ 7

+1.'. M
+ adedoae e T


mailto:oleg@oleg.sh
mailto:o.tsarev@corp.mail.ru
https://www.facebook.com/oleg.i.tsarev
https://github.com/zamotivator

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Заголовок слайда
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91

