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BBeneHue

YTo Takoe penamkaunsa n 3avem.
Kakas ObiBaeT penamkauus.
Kak ycTpoeHa noTokoBasa penankauunsa B PostgreSQL.

HacTpouka

HacTponka NOTOKOBOW pernjimkauunn.
[TfpoBepKa pe3ysbTaTa.
OcobeHHOCTM 3KCNayaTaunu.
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HYTo Takoe pensinkauuns

CUHXpPOHM3aUnsa o6 bEKTOB.
N3mMeHeHns pacnpoCTPaHATCA Ha KONun.,

Pennnkauunsa MoXXeT BbiTb hU3nYeCcKor NN JIOrM4eCKOW.
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3a4eM Hy>XHa penjnkKauuns

OTKa30yCcTon4mnBoCTb 6a3bl JaHHbIX.
MacwTabupoBaHue Ha YTeHne/3anuch.

AHannTmka n Bl.
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Jlornyeckas penamkKauyns

[ntochbl:

« PaboTaeT Mexay pa3HbIMN BEPCUAMN N apXNTEKTYpPaMN.

« [lo3BonigAeT penamympoBaTb oTAeNbHbIe Habopbl Tabnuu,.
MUWHYCHI:

 C/IOXKHOCTb B peasim3aumm CUHXPOHHOW pernjimkaumnn.,

 YTununsayma CPU (Tpurrepsbl, npeobpa3oBaHue TeEKCTa, ...).
[MpumMepsbl:

« Slony, Londiste (Skytools), Bucardo, Pglogical.
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dunsnyeckasa penamkaumns

[nochbl:
« Hebonblune HaknagHble pacxoabl Ha NCMNOJIb30BaHME PecypCos.
» JIerkoCTb YCTaHOBKW 1 06CNyXMBaHUS.
MUWHYyCHI:
e 3anacHble y3Jibl 4OCTYMNHbI TOJILKO OJ1A YTEeHUA.
« He paboTaeT Mexnay pa3HbIMU BEPCUSAMUN U apXNTEKTYPaMMN.

« He ymeeT penauunpoBaTb Habopbl Tabnuu,.
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REDO XypHan

HeobxoanmMocTb noaTBepaaTbh Bce nameHeHus (Durability B ACID).
Bce (mo4yTu) nameHeHna sanuncoiBatotcs B REDO xypHarn.
REDO XypHasn 3TO UCTOPUSA «MOC/IE€AHNX» N3MEHEHUN.
REDO >XypHan ncnosb3yeTcs:
* [lpy aBapMNHOM BOCCTAHOBJIEHWUU;
* [1pn pe3epBHOM KOMNPOBaAHWUWU;

 Mpu penaukauum.
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REDO xypHan B PostgreSQL

B PostgreSQL, REDO xypHan Ha3biBaeTca Write Ahead Log (WAL).

WAL rapaHTupyeT 4TO nHpopmaumda od nsmeHeHnax byaert
3athukcmpoBaHa A O peasibHbIX U3MEHEHUN.

Kak 3To paboTaeT:
 LSN (/og sequence number) - nono>xxeHune 3anncm sHytTpmn WAL;
o CTpaHuubl MapkupytoTca LSN;

* [lepepn 3anncbio CTpaHULbI HA OAUCK, npoBepsemM 4To LSN yxe
3anncaH B XXypHarn.
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YrnpolleHHasa cxeMa

KIINEHT KJIMEHT KJINEHT aBTOBayyM

Il

WAL writer* | <

'

WAL
l Startup/Recovery
WAL Sender/WAL Receiver SR/Archiving/Hot Standby

Point in Time

* - onuUMOHaNbHO
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Startup npouecc

[(NaBHbIN KOMMOHEHT KOTOPbIN 3anyckaeT CYB/.
3anyckaeTcda BoccTtaHoBneHne no WAL »xypHany.
YTeHne KoHpUrypauum n onpeneneHne nctodyHmka WAL.
REDO uwnkn:

 YteHne WAL u3 pg_xlog/ nnn WAL apxunBa;

« YCTaHOBKa coeaunHeHus c upstream.
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WAL Receiver npouecc

WAL receiver:
 OnpepeneHve C Kakoro mecTta HadaTtb npuem WAL,
* [lookn4yeHne K MmacTtepy 1 otnpaska LSN oTMeTKu;
* [NpyHnmaeT WAL n 3anncbiBaeT Ha OUCK;
« ObHOBNAEeT ocobyrw nepemeHHyr0 B shared memory;
 OTnpaBndeT CTaTUCTUKY Ha MacTep.

Startup npouecc ncnosb3dyeTt ocobyr rnepeMeHHyH 4ToO0bI
BocnponssecTtn WAL o 3TOro mecTa.
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WAL Sender npouecc

[Ona Ka)knoro KJaneHTa, co3gaeTcs oTaesnbHbiM backend-npouecc.
WAL sender 310 TOoXXe backend.

WAL sender 3anyckaeT perJinkauuio.

OTnpaBndetT WAL )XXypHan KJINEeHTY.

v cnnT ecnim HEeT HOBbIX XXYPHAaJ/I0B.
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YNpOoLEeHHbIN NMOopsaaoK padoThl

MacTep Pennunka

HauasnibHaa gpasa
lMpoBepka nctoyHnka XLOG

3anyck WAL receiver
BbluncrieHne cTapToBO NO3ULMN

Mogk/toyeHne K MacTepy, oTnpaBKa
3anyck WAL sender n nonyyeHue no3numm / no3nunn

MpoBepka Hannuus XxypHana

OTnpaBKa XypHana \

3anuch XypHana Ha auck
OGHOBNEHNE «OTMETKM»

/ OTnpaBKa CTaTUCTUKM
OG6HOBNEHME CTATUCTUKN BocnpownsseaeHune xypHana

Linkn pennukaumm
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[1naH

BapuaHTbl HACTPONKMN.
[flooroToBKa MacTepa.
3anycK penankauunmn.
[TfpoBepKa pe3ysbTaTa.

OcobeHHOCTM 3KCNAyaTaunn.

dataegret.com @



BapnaHTbl HACTPOUKN

CVIHXpOHHaFI NN aCNHXPOHHAA pernJinkaun4.

KackagHaa KoOHuUrypaumns.
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CTaHOaAPTHBLIV aIrTOPUTM

[MooroTtoBKa MacTtepa (HacTpomka KoOHuUrypauun).
KonunpoBaHue KaTtasnora DATADIR.

[MooroTtoBKa penyinkn (HaCTpomKa KoOHUrypauum).
3anycK penavnku.

[lpoBepKa pe3ynbTaTa.

dataegret.com @



HacTponka MmacTtepa

Co3gaHne oTAeNbHOro Nosib3oBaTeNd ONd perimkaumnn.,
[MpaBka postgresql.conf.
MpaBka pg_hba.conf.

Co3pgaHune cnoTa penavkaunm (HeobsizaTtesibHO).
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HacTponka MmacTtepa

OTaenbHbIN Nosb30oBaTeNb /1A pernankauum (psql nnn createuser).
« CREATE ROLE replica WITH LOGIN REPLICATION PASSWORD '123";
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HacTponka MmacTtepa

[MpaBka postgresql.conf.
« wal level = replica (or logical)
« max_wal senders = 8
 wal keep segments = 200

 PecTapT obs3aTeneH.
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HacTponka MmacTtepa

[MpaBka pg_hba.conf.
 host replication username client addr/mask authtype
 host replication replica 10.1.0.99/32 md5

« TpebyeTcsa reload.
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HacTponka MmacTtepa

Co3pnaHue cfioTa penankaunmn (ornumnoHasibHbIV Luar).
» postgresql.conf — max_replication_slots = 4,
« Co3paHune cnota c pg create physical replication slot(‘name’);

» recovery.conf — primary_slot name = 'name’.

dataegret.com @



KonnposaHune DATADIR

pg_basebackup (c Bepcuun 9.1)

-h, --host=...; -p, --port=...; -U, --username=...; -d, --dbname=...; -D,
--pgdata=...

-C, --checkpoint=fast | spread

-X, --xlog-method=fetch | stream - stream c Bepcumn 9.2
-R, --write-recovery-conf - Cc Bepcun 9.3

-r, --max-rate=... - Cc Bepcun 9.4
--xlogdir=... - Cc Bepcun 9.4

-T, --tablespace-mapping=olddir=newdir - c Bepcun 9.4

-P, --progress

pg_basebackup -P -R -X stream -c fast -h 1.2.3.4 -U replica -D /pgdb
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KonnposaHune DATADIR

YTnnntel pannoBoro KonnpoesaHMs - cp, scp, tar, rsync...
CHUMKMWU:

« ZFS send/receive;

« LVM + dd.
pg_start backup() + pg_stop backup().
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HacTponka penjinkin

dansibl KOHpUrypaumn:
e [10J1>XHbI ObITb OANHAKOBbLIMU (XKe/1aTe/1bHO);
» postgresqgl.conf;

* recovery.conf.
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HacTponka penjinkin

daunnbl KOHPUrypauum (postgresqgl.conf):

* hot standby = on;
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HacTponka penjinkin

®aunnbl KOHPUrypauum (recovery.conf):

e primary _conninfo = 'host=... port=..." - obsa3aTeneH

« standby _mode = on - obsazaTeneH

» primary_slot name = 'slotname' - C/10ThI?

» trigger _ file ="..." - pekoMeHayeTcH

* recovery _min_apply_delay. - OTJIOXKEeHHasa penJinka
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3anyckK penanku

pg _ctl - wtaTHaa ytunnTta PostgreSQL.
pg_cticluster - perl obepTka Hag pg_ctl B Debian/Ubuntu Linux.

sysvinit, upstart, openrc, systemd...
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[IlpoBepKa pe3ynbTaTa

Hann4ymne npoueccos WAL sender n WAL receiver.
[fpoBepKa CUCTEMHOI 0 XXYypHana.
[MpocToe noakyeHne 4yepes psql.

CncrtemHoe npencTassieHne pg stat replication.
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[IlpoBepKa pe3ynbTaTa

Hann4ne npoueccos WAL sender n WAL receiver.

master $ ps aux |grep -i wal
postgres: wal sender process postgres [10.1.0.99] streaming 4/EA000060

standby $ ps aux |grep -i wal
postgres: wal receiver process streaming 4/EA000060
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[IlpoBepKa pe3ynbTaTa

[fpoBepKa CMCTEMHOI 0 XXypHana.

LOG: database system was interrupted; last known up at 2017-02-10 12:28:54
LOG: entering standby mode

LOG: redo starts at 4/E9000028

LOG: consistent recovery state reached at 4/E9000130

LOG: database system is ready to accept read only connections

LOG: started streaming WAL from primary at 4/EA000000 on timeline 1
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[IlpoBepKa pe3ynbTaTa

MNonoknodeHme 4epes psql.

$ psql -h replica -U postgres

psql (9.6.2)

Type "help" for help.

postgres=# select pg is in recovery();

true
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[IlpoBepKa pe3ynbTaTa

CncrtemHoe npencTassieHne pg stat replication.

postgres=# select * from pg_stat_replication;

-l RECORD 1 |-+ —————
pid 29351

usesysid 10

usename postgres

application_name walreceiver

client_addr 10.1.0.99

client_hostname

client_port 5432

backend start
backend xmin

2017-04-15 12:52:54.639356+05

state streaming
sent_location 4/EA000060
write_location 4/EA000060
flush_location 4/EA000060
replay_location 4/EA000060
sync_priority 0
sync_state async

dataegret.com @



OcobeHHOCTN 3KCrJiyaTaumnmn

MocTaBwua v 3a0bI.
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OcobeHHOCTK 3KCrJIyaTaunmn

MOHUTOPUHI U NOUCK Npobnem:
* pg_stat replication — nar penankauun.
* pg_current xlog_location(), pg_xlog_location_diff().

* pg_stat activity — 3anpochl Ha penJvke.
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OcobeHHOCTK 3KCrJIyaTaunmn

icnonb3oBaHue C/OTOB:
 wal keep segments He Hy)XeH.
* pg_replication_slots - MOHNTOPUHI CNOTOB.

* MOHUTOPUHI OVUCKOBOI0O MPOCTPAHCTBA.
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OcobeHHOCTK 3KCrJIyaTaunmn

[lonrne 3anpocbkl Ha penanke MoryT ObiTb NMPUYNHOW Nara:
e Henzsbe)xHoe 3J10.
« [lepenncbiBaTb 3anpochl NN OTCTpenmBaTb UX.

 lnn BoobLwe 3abuTs.
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OcobeHHOCTK 3KCrJIyaTaunmn

DDL n autovacuum MoxxeT adppeKTUTb 3anpocChkl Ha penJinke:
« KOHPIMKTbI penamkauunn.
* pg_stat database_ conflicts.
« hot standby feedback = on.

« max_standby streaming delay = ...
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OcobeHHOCTK 3KCrJIyaTaunmn

HeT BCTPOEHHLIX CpeancTs aBTodaniosepa.
» trigger _file (recovery.conf).
« CkpunTtbl Ha Shell/Python/Ansible/whatever.

« Repmagr, Patroni, Stolon.
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OcobeHHOCTK 3KCrJIyaTaunmn

bBakan:
 Pennuka !'= bakan.
* pg_basebackup + WAL apxuB.
 pgBarman, pgBackRest.
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Pe3omMme

Penankauunsa 3To HYy>KHO 1 NoJsie3HO.
HacTpouTb pensnkauynto nerko.

Pennnkauusa npocTta B 06Ccny>xnBaHum.
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Cnacubo 3a BHUMaHue!
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