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1o, KAKOW TUMN HArpy3Kkm oNnTUMM3INPOBaAH
PostgreSQL?

N3HavanbHO anAa OLTP - T.e. «4acTO» NMLWIEM U «4aCTO YUTAEMY», KMANbIMUN MNOPLUNAMNYD AAHHbIX
https://ru.wikipedia.org/wiki/OLTP

Forks ;)

OLAP + MPP («Taxkenbie» Bbibopku ¢ GROUP BY, ORDER BY u JOIN) + MPP
https://www.citusdata.com - Kommep4yeckne MHCTaNALUK
https://www.postgres-xl.org (https://github.com/syndbg/docker-postgres-x|-debian)
http://www.timescale.com time-series data

http://www.agensgraph.com graph database

https://www.pipelinedb.com streaming sql

boicTpaa batch BctaBka uepes COPY
https://postgrespro.ru/docs/postgrespro/10/sql-copy

https://github.com/ossc-db/pg bulkload



https://ru.wikipedia.org/wiki/OLTP
https://www.citusdata.com/
https://www.postgres-xl.org/
https://github.com/syndbg/docker-postgres-xl-debian
http://www.timescale.com/
http://www.agensgraph.com/
https://www.pipelinedb.com/
https://postgrespro.ru/docs/postgrespro/10/sql-copy
https://github.com/ossc-db/pg_bulkload

Bonpocbl 3any

Yem thread otauvaerca ot process?
Yem LEFT JOIN otnuvaetca ot INNER JOIN?

Yem sharding othuvaertca ot partlomng'-’

Wikdd: )




Kak PostgreSQL «xpaHUT» AaHHblIE?

e [l1aHHble pa3buTbl Ha «cTpaHuLbI» 8Kb (MOXKHO MeHATb NpY KoMNUAALKUN)
* BHYTPU CTPaHUL, KCTPOKN» (KOpTeXKn) LuesmMKkom

e CTpaHMULbl C AaHHbIMM KOPTEXKEN «HE YyrnopsaaodYeHbl» (3anmcb bbicTpee)

* OTAeNbHble «CTPAHULLbI» C KBTOPUYHBIMU UHOEKCAMM»

 OtaenbHble TOAST Tabnunubl ana «bonbwmx nonemn» (BLOB, JISONB, TEXT
ntobble Tunbl ¢ TOAST > 2kb)

e KapTbl cBOH6OAHOrO NpocTtpaHcTBa * fsm ¢annbl

MoapobHee https://postgrespro.ru/docs/postgrespro/10/storage
https://postgrespro.ru/docs/postgrespro/10/sql-cluster



https://postgrespro.ru/docs/postgrespro/10/storage
https://postgrespro.ru/docs/postgrespro/10/sql-cluster

Kak PostgreSQL «nuweTt» AaHHble?

* Jltoboe n3meHeHue cHavyana AeNnatoTcs B NaMATU U MOTOM MaKCUMMaJIbHO
ObICTPO CTapaeTca 3anMcaTbCA Ha AUCK

* INSERT nuwetca B8 WAL buffer -> 3atem fsync Ha WAL log (Ha KaxKapbin
go:\/\:\;\m) + co3gaeT HoBbIM tuple B shared buffers (nomevaeTt cTpaHuLbl KaK
irty

 DELETE ymnTaet ctpanuubl ¢ tuple B shared buffers, ctasut tx_max=txid,
nomeyaert Kak dirty

* UPDATE = DELETE + INSERT

* Shared buffers — obxoaarca otaenbHbIMKU Npoueccamm bgwriter n
checkpointer u uameHeHna PUKCUpPyOTCA HA AUCK

* OTaenbHO ANA BbICBOOOXKAEHMA «CBOOOAHBIX» CTPAHWULL, MCNOAb3YyeTCA
autovacuum npouecc



Kak PostgreSQL «ymtaeT» gaHHbIe?

* I3 TeKcTa 3anpoca SQL onpeaenaoTca MHAEKCbl U TabaunLbl 13
KOTOpPbIX OyaeT Npon3BeeHo YTEHNE

e YTeHune naet c amncka «ctpannuamm» (8kb) n Kewmpyetcs cHavyana B
dannoson cucteme 3atem B shared buffers (ecam ctpaHmnua yxe B
NamATKU, TO HET CMbIC/1a YUTATb ee BTOPOU pa3)

* YteHune u3 secondary nHaekca «no 3HavyeHuto» = O(log n) onepaunm
YyTeHuA rae n obluee KoN-Bo «CTPaHML» (CTPaHULbl MHAOEKCOB TOXe
Kewmnpytotca B shared buffer)

* 1nA «CTpaHUL AQHHbIX» Aa*Ke ecnn Bam HyXHO 1 none mn3 100,
NPOYUTAETCA BCA CTPOKA



Authentication/Authorisation/Port 5432 -
and spawns one Backend Process Per

_ connection
_____ Connection _______, ( Postmaster )
psql ,
Client Ll
S - Postgres
(Server Process) User Backend Process
One Backend M Data Directo
: ry
Server Process System Memary i loptiPostgre SQLIS.0/data
per Connection Postgres Shared Y

Per Backend M base - per databaze =ubdirectoriez
el baCKe 2mo - _wride i i
Memory ry - global - cluster-wide information

iy,

- ~ po_xlog - tranzaction logs (WAL filez)
maintenance work mem po_thlspc - symbolic link to tablespace location
Shared Buffers - — : : -
temp_buffer _"{ Subdirectorie pg_clog - transaction commit status data
work mem po_multixact - multitranzaction status data
WAL Buffers catalog cache M pg_notify - LISTEN/NOTIFY status data
optimizerexecutar pg_stat_tmp - temporary file for statistice subsystem
CLOG Buffers P ’ po_subtrans - =ubtran=action data
= pg_twophase - =tate files for prepared tranzactions
Lock Space 0S Cache
s postgresql.conf - configuration parameter
other Buffers ( ) — Configuration J pg_hba.conf - Host based acoess file

\. J Files

pog_ident.conf - OS5 uzer mapping file

postmaster.pid - lock file with PID and shared
. memory 2egment (not prezent after gerver gshutdown)
— { Lock Files J postmaster.opts - command line optlions the =erver

[ Bowmmer | [ waLwriter | [AuTovacuum)

Utility Process

corieesor ) [ SYsLoeGer | [ Arciver ) was last started.
=) (WAL Receiver
Postgres Instance Postgre SAL 9.0 Cluster Layout
(Memory + Postmaster + User Backend Process + Utility Process) (Subdirectories + Configuration Files + Lock Files |

Keys
4==p |nterdependent Processes
~£---» attached to
---- one time hit
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http://www.interdb.jp/pg/

KaK PostgreSQL obpabaTtbiBaeT MHOTO
3aNpPoOCOB «OAHOBPEMEHHO» ?

e Postmaster npouecc nenaet fork otnpenbHoro Backend Process Ha
Ka*KAblM KOHHEKT, 4Tobbl HEe nnoanTb fork, MOXXHO ONTMMKMU3NPOBATL
nogknatoveHus yepes pgBouncer (mode=transaction) n yepes
3a4aHne max_connections

* OgnH npouecc obpabartbiBaeT oagHOBpemMeHHO 1 3anpoc

* Bce npoueccobl B3ammoaenctsytoT ¢ shared buffers yepes buffer
manager

* pyrne doHoBble npouecchl (vacuum, checkpoint) nopoxgatorca
postmaster no mepe HeobxoanMoCTH



Kak « MoHUTOPUTL» PostgreSQL?

e https://github.com/posterespro/mamonsu
e https://github.com/cybertec-postgresql/pgwatch?
* http://okmeter.io

DISASTER Tpurrepbl

- penanKkauma running status, replication lag
- 90% connection usage

- High idle_in_transaction connections rate
- low shared buffers cache hit rate

- deadlocks

- high CPU\Memory usage

- high iowait, high disk utilization

- pg_stat_statements
- Pg_vacuum_progress



https://github.com/postgrespro/mamonsu
https://github.com/cybertec-postgresql/pgwatch2
http://okmeter.io/

Kak «oTnaxmsaTb» PostgreSQL «Ha XKuByto» ?
e SELECT * FROM pg_stat_activity;

e SELECT * FROM pg_stat_statements;
e SELECT * FROM pg_vacuum_progess;
 SELECT * FROM pg_stat_user_tables;

https://github.com/dataegret/pg-utils
https://github.com/NikolayS/postgres dba
http://pginsight.io/

nttps://github.com/joyent/pgsqglstat (Hago cobupatb ¢ DTrace)



https://github.com/dataegret/pg-utils
https://github.com/NikolayS/postgres_dba
http://pginsight.io/
https://github.com/joyent/pgsqlstat

{aK OODHOBAATL «CXEMY JAHHbIX» B
PostgreSQL?

Ta)keno
e ADD COLUMN xxx DEFAULT Null
e CREATE INDEX CONCURENTLY

e ALTER FUNCTION ... 60onb ;( https://github.com/trustly/fdiff

http://quantumdb.io — Java mirror Tabnauupl + TPUrrepbl 1 NepenunucbiBaHne
3anpocos B JDBC apaunBepe

Mo»Ho nonpoboBaTb HAaropPoOAUTb YTO TO NOBEPX
https://github.com/yandex/pgmigrate + https://github.com/ankane/pgsync
NN

pglogical + https://github.com/enova/pgl ddl deploy
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Kak 06HOoBAATb Bepcuto PostgreSQL

Downgrade — o4yeHb 60/1bHO, OHO Bam TOYHO HYXKHO? ;)
pg_upgrade c npoctoem ana 8.x, pg_upgradecluster ana Debian

OcCHOBHOM anroputm «6e3 npocrtoa» Ana 9.4+ — normyeckaa penamKkaums +
pglogical + failover proxy (pgbouncer€+ pgrepup + pgl_ddl_deploy

pglogical He paboTaet ecnu HeT primary uam unique index, pglogical He
penanyupyet DDL

https://hunleyd.github.io/posts/Upgrading-PostgreSQL-from-9.4-to-10.3-with-

pelogical/

https://github.com/Slach/pgrepup

https://github.com/enova/pgl ddl deploy

DEMO stand (noka He paboTaer)

https://bitbucket.org/production databases/pgsql live upgrade
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KaKk genatb backup B PostgreSQL?

pg_dump (6a3bl go 10-20Gb)
 https://github.com/moorereason/autopgsqglbackup

e https://github.com/pgexperts/pgbackup

pg_basebackup + wal archiver

* https://github.com/wal-g/wal-g (noka Tonbko S3)

e https://github.com/ohmu/pghoard (He ymeeT incremental backup)
e https://github.com/wal-e/wal-e (3abpolieH, He ymeeT co slave)

e https://pgbackrest.org (Perl ;)

Standalone

e https://www.pgbarman.org/

e https://github.com/2ndguadrant-it/barman/issues/21 (Opensource 3To /liogn ;)
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Kak aenaTtb «0TKa3zoycTton4msocTb» B MySQL?

Master-slave
* https://repmgr.org/ (cTaBbTe 4t0 Bepcuto)

 https://github.com/zalando/patroni (Hy*»eH pgbouncer)

* https://github.com/sorintlab/stolon (BcTpoeHHbIN proxy)

* https://github.com/nanopack/yoke (Hy»eH pgbouncer)

Master-Master
* haproxy + pglogical + reHepunpyemble Kntouu
* Postgres-XL, CitusData


https://repmgr.org/
https://github.com/zalando/patroni
https://github.com/sorintlab/stolon
https://github.com/nanopack/yoke

KaKk genatb «sharding» 8 MySQL?

Jlyuwe Bcero aenatb pyKamm B npunoxeHum (ocobeHHo peluapauHr)

* https://www.citusdata.com/blog/2018/01/10/sharding-in-plain-
english/ (Primary KEY Hy*»HO reHepupoBaTb CaMUM)

* https://github.com/postgrespro/pg shardman (HeT resharding)

 https://plproxy.github.io/ - pgPL/SQL yaaneHHbIM Bbi30B GYHKL NI



https://www.citusdata.com/blog/2018/01/10/sharding-in-plain-english/
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Bonpockbl 13 3ana?

Co MHOWM MOMHO CBA3aTbCA
bloodjazman@gmail.com
https://t.me/bloodjazman
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