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PostgreSOL

ako Citat?
- postgreskjuel / postgres

https://www.postgresgl.org/

— apt install postgresqgl-16
e alebo 15

a funguije...
https://postgres.cz - P2D2


https://www.postgresql.org/
https://postgres.cz/

aby

sme predisli nedorozumeniam

e ANO, j& Na0zaj Open source
e ANO, existuje aj komercna podpora
« na PostGlIS fakt potrebujes PostgreSQL

* PsQ
« USE
e Nec

je dobra vec - \d alebo \d+ alebo ...
R @ ROLE su dve ([skoro] rozne veci

nNaj si ident pristup na uzivatela postgres

« MySQL nema databazy, ma schemy



Hardver
« viac RAM, viac CPU, lepsie disky

« SSD

— urcite nie platnhove disky

« da sa rozbehat aj na GPU



Softveér

konfiguracia — *.conf, pgbouncer
monitoring — pgbadger

MVCC

kamarat explain

zmena na db — partitioning, prepis funkcii, ...
zmena klienta — zmeny query, CTE, ...



*.conf

o /etc/postgresqal/15/main/conf.d/moje.conf
— shared_buffers, work_mem,
- maintenance_work_mem, temp_buffers
— autovacuum_max_workers, autovacuum = on
— random_page_cost
— statement_timeout, lock_timeout



pgBouncer

« kazde nove pripojenie je drahé
— alokacia pamate, ...

e pgBouncer
— daemon, pocuva na porte 6432

- stale pripojeny na (jeden alebo viac) pg serverov

— PHP sa pripaja na pgBouncer
« 3 anisi to nevSimne :}



pgBadger

» ,niektore query su niekedy pomale”

e Spracuvava pg log
- log_min_duration_statement =5
- log_line_prefix = "%t [%p]:

Total Times Min Max Avg
Rank duration executed duration duration duration Query

1 Tmdis 17,043 5ms 213ms 27ms tHSELECT geojson, name, popls_maly AS description, colour, trasauri
Details osm_id, typ, ref, popis_maly) AS uri, osm_id AS id FROM trasy WHERE way &&
geography (st_makebox2d (st_makepoint (?.?, ?7.?), st_makepoint (2.7, 2.7
AND typ IN (...) LIMIT ?;
Examples
2 5m30s 15,327 Sms 521ms 21ms ENSELECT osm_id, poiikona (typy, ?) AS ikona, t, concat(?, t, osm_id) AS
Details uri, st_x (geometry(way)) AS lon, st_y (geometry(way)) AS lat, name,
round(st_distance (way, 7)) AS vzdialenost, ( SELECT array agg(kategoria

FROM poi_kategorie WHERE clenovia && typy) AS kategorie, round(st_azimuth

?::geometry, geometry(way)) * ? / pi AS azimut FROM poi WHERE way &&
_st_expand (?::geography, ?) AND osm_id != ? ORDER BY ? <-> way LIMIT ?;
Examnlaz



MVCC

+ vela [udi vie zapisovat naraz
+ existuju transakcie
- tabulky bobntaju, kamarat [auto)vacuum

dosledky

— update je relativhe drahy
- velky import je lacnejsi ako 3 malé update



kamarat explain

« explain analyze select etid, * from backend_data where typ in
('web', 'rss', 'wiki', 'wikidata'] and zmenene < now(] - interval '19
hours' limit 1;

o Limit (cost=0.00..0.05 rows=1 width=67] (actual time=0.056..0.056
rows=1 loops=1)

- -> Seq Scan on backend_data (cost=0.00..5104.04 rows=102378
width=67) (actual time=0.055..0.055 rows=1 loops=1)

- Filter: ((typ = ANY [{web,rss,wiki,wikidata}::text[]]] AND [zmenene <
(now(] - 19:00:00":interval}))

- Rows Removed by Filter: 1
— Planning Time: 0.851 ms
— Execution Time: 0.075 ms



Indexy

» dobry sluha ale zly pan
o (Casto] zrychluju [niektoré] query
« Udrzba indexov nieco stoji

— deje sa automaticky
- alebo manualne cez analyze/reindex

e viacero druhov indexov (btree, gin, brin, ...]
. parcidlne indexy, viacstipcové indexy
« cudzie kluce, constraints, ...



vertikalny partitioning
velmi dobry a automaticky
— od roku 2019, verzie 11
velku tabulku rozdelim do mensich
— napr. podla mesiacov, podla regionoy, ...
z pohladu klienta vidim jednu velku tabulku
- (@ X malych], insertovat viem (aj) do velkej

vyhody: mensie indexy, [ahsie zalohovanie,
pristupy, novy mesiac sa prida automaticky

moze byt na inom zeleze (shrading]



horizontalny partitioning

« tabulka:

— clanok id, autor, text, historia textu, pocet €itani
e rozdelim na
anok id, autor, text
anok id, historia textu — toto Citam malokrat
anok id, pocet Citani — updatujem casto, MVCC

)¢

)¢

)¢



funkcie

« funkcie napisaneé v SQL sa inlinuju
e doplnit

- immutable
e pri rovnakom vstupe je vzdy rovnaky vystup (nie rand()

— parallel safe — moze sa paralelizovat na viac CPU



PL/pgSOL

e viem si programovat vilastne funkcie vo vela
jazykoch:

— Perl, Python, R, C, lua, ...
 nemusis prehadzovat veci na klienta a spat



CTE

viem urobit tri query a odkazovat na seba
— jedna dlhSia query je rychlejsia ako 3 kratke

with sel as [select ...}, sel2 as (select ...},

del aﬁ, (delete from .. where id in [select id from
sel2] |,

ins as (insert into log select * from sel2]
insert into log2...;



[materialized) view

— Create materialized view vcerajsie_statistiky as
« selectavg(...)...

- refresh materialized view vcerajsie_statistiky:
e alebo

— Create view vcerajsie_statistiky as select ...
« klienti vidia novu tabulku na Citanie

— (alebo aj zapisovanie, triggers)
- jemnejsie pristupove prava



FDW

« 7z PostgreSQL na pripojim na
- MySQL, *sal
— ¢sv, gdal, imap, gmail, ...
e vznikne mi tabulka s ktorou viem normalne robit

SSREREEE



e V poOstgres je

jsonb

(XML)

nstore

— array
e SU indexovatelné

NoSQL



PostGIS

e GISove funkcie priamo v PostgreSQL

- n3jdi podniky najblizsie k tomuto miestu
e ktoré ma nadmorsku vysku menej ako 800m
e a nejaka zastavka elektricky je blizsie ako 300m

e Nabuduce...



zopar drobnosti

existuju triggery
— first rule of rules: do not use rules.

column shuffling
— existuje aj smallint aj boolean g; ...

urob vlastné aggregate funkcie
— vlastné operatory — vzdialenost dvoch IP adries

popri aggregate su aj window funkcie



zopar drobnosti

e Nie ,select * from"®

- vyberaj iba tie stlpce ¢o naozaj pouzijes
e pripojenie na server nieco stoji

— Cas presunu dat, RAM na nastartovanie, ...

— vyuzi moznosti PostgreSQL
— spracuj veci na serveri, neprehadzuj 5x klient-server

 validuj vstup od klienta
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