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o)l PROFESSIONAL

Pos{gres Oowuni NpUHLUUN

e HUemMm MeHbLUe AaHHbIX — TeM yJlue

* BbIpoXAeHHbIN cnyyanm — ofHa CTPoKa B OAHOW
Tabnmue ¢ 04HOWN KO/TOHKOW

- Tak He OblBaer :-)
e [louemy?
* MeHblUe BBOA-BbIBOA
« DdopeKkTBHEN NCNOMb3YETCH KelLll




o)l PROFESSIONAL

Pos{gres KTo BUHOBAaT

o Tabnuubl
- OT 23 6aunT Ha 3aro/10BOK CTPOKU
- Ecnn konoHka nullable — oguH 6uT B ele oanH 6anT
* BblpaBHMBaHKe!

* /IHOEeKChl

- 8 6aNT Ha CTPOKY
- [la, BbipaBHMBaHMe



o)l PROFESSIONAL

Pos{gres Yto penatrb?

o Tabnuubl
* CeKunoHupoBaTb
- Cxatne

« Cenyac cxarusa tabnuy, HeT, HO 3aT0 eCTb
namaTtmB — toast

- CXumarTcs 3HayeHUss nepemMeHHON ASINHbI
e CTpoKHK
 Bytea
 MaccuBbl!



OOOOOOOOOOOO

Posigres cxogHasn Tabnuua

create table usr action raw as
select n%5000 as usr 1id,
(array[ 'READ', 'READ',
'SAVE', 'DELETE"']) [n%3+1]

as action,
'2016-01-01"::timestamptz
+make interval(secs:=n)
as added

from

generate seriles(1l,10000000) as gs(n)



Pogzgi?seog NcxopHasa Tabnuua

create 1ndex uar usr 1d on
usr action raw(usr 1id)

create 1ndex uar usr added on
usr action raw(added);

create 1ndex uar usr action on
usr action raw(action)



o)l PROFESSIONAL

Pos{gres NcxogHaa Tadbnuua

* Pasmepsl
- Tabnumua — 498 M
* VIHpeKcbl — Tpu no 214M

e IToro-1.1GB



o)l PROFESSIONAL

Pos{gres MaccuBbl TUNOB

 create type usr action as(
action text,
added timestamptz,

)i

« create table usr log(
usr i1d int not null references usr(id),
min added timestamptz not null,
max added timestamptz not null,
actions usr_action|[]



OOOOOOOOOOOO

Posigres NHAaeKcbl

create index ul usr 1d on

usr log(usr 1d);

create index ul usr added on usr log
using gist(tstzrange(min added,

max added));



Pogzai?seog YT0 Nnonyumnock

 Tabnuua — 376 Kb
- Toast — 79MB
* MIHpekcbl — 305 Kb

e /ItToro — 80 Mb



Po&ﬁ?sseog A 4TO C UHAEKCaAMUN?

* Bo-nepBbIX, MHAEKC NO usr_id cTa/1 MasIeHbKUM

* BO-BTOpPLIX, MHAEKC No tstzrange(min_added,
max_added) Toxe HebosibLLION

° B-TpeTbI/IX, MOXHO MNMOCTPOUTb MHAEKC HE MO BCEM

3HayeHnam action

create or replace function
get action values(actions anyarray)
returns text[] as

$code$

select array agg(distinct un.action)

from unnest(actions) as un;

$code$

language sql

immutable

 Pasmep — 32 Kb




Pogggfsseog NHpeKcbl

create 1ndex usr actions
on usr using gin((get usr actions(actions));

e 3anpoc

select u.usr 1id, un.*

from usr log u, unnest(u.actions) as un
where u.usr 1d=3000

and 'READ'=any(get action values(actions));

Nested Loop (cost=0.28..10.57 rows=100 width=44) (actual
time=2.499..3.441 rows=2000 loops=1)
-> Index Scan using ul usr id on usr log u (cost=0.28..8.56
rows=1 width=22) (actual time=1.944..1.946 rows=1 loops=1)
Index Cond: (usr id = 3000)
Filter: ('READ'::text = ANY (get action values(actions)))
-> Function Scan on unnest un (cost=0.00..1.00 rows=100
width=40) (actual time=0.551..0.850 rows=2000 loops=1)
Planning time: 0.286 ms
Execution time: 3.707 ms




Po&ﬁ?sseog cnonb3yem

Prepare sth(int,int,timestamptz,
timestampz) as
select u.usr 1d, un.*
from usr log u, unnest(u.actions) as un
where u.usr 1d between $1 and $2
and tstzrange(u.min added, u.max added)
&&
tstzrange($3, $4)
and un.added between $3 and $%4;

e execute sth(1000,1100, '2016-01-01
00:00:00', '2016-01-01 01:20:00"):



o)l PROFESSIONAL

Pos{gres

Nested Loop (actual time=3.881..90.529 rows=11216 loops=1)
-> Bitmap Heap Scan on usr log u (actual time=3.175..3.294
rows=101 loops=1)
Recheck Cond: ((tstzrange(min added, max added) &&
tstzrange($3, $4)) AND (usr id >= $1) AND (usr id <= $2))
Heap Blocks: exact=45
-> BitmapAnd (actual time=3.152..3.152 rows=0 loops=1)
-> Bitmap Index Scan on ul usr added (actual
time=3.086..3.086 rows=5000 loops=1)
Index Cond: (tstzrange(min added, max added)
&& tstzrange($3, $4))
-> Bitmap Index Scan on ul usr id (actual
time=0.051..0.051 rows=101 loops=1)
Index Cond: ((usr id >= $1) AND (usr id <=
$2))
-> Function Scan on unnest un (cost=0.00..1.50 rows=1
width=40) (actual time=0.373..0.821 rows=111 loops=101)
Filter: ((added >= $3) AND (added <= $4))
Rows Removed by Filter: 1889
Execution time: 91.377 ms



o)l PROFESSIONAL

Pos{gres YTO eLle MOXHO caenatb?

 action BNosiIHe MOXET ObITb MOBTOPAKLLNMCS
- caenarb enum. 4 6anTa Ha 3Ha4YeHune
* cAenatb CnpaBoYHUK. 2 6anTa Ha 3HadYeHue

- Ha poctatoyHo 60nbLI0OM 06beMe 0COH60ro cMbic/ia He
NMEET.



Poggé’?%é’“é MpeaBapuTenbHble BbIBOADI

« Komnpeccua Hy>xHal
* [1pOCTO Tak ee HeT

 [MpuxoauTcsa npuberaTb K HECTaHAAPTHbLIM
BO3MOXHOCTSAM Ha rpaHn TPHOKOB

- Jla, 3TO BCe HEC/I0XHO, HO 3TO NnpeabaBnseT
noBbllLEeHHble TpeboBaHUA K DBA/pa3paboTynkam



OOOOOOOOOOOO

Pos}gres




Pogggfsseog MoKpbiBaloLWme UHAEKCHI

e 3anaem nspnaneka...

* [Tonyyartb gaHHble U3 NHAEeKca, He obpalladch B
Tabnuuy ObiBaeT 3HauYnTebLHO ObICTpee

e [1111 3TOr0 MOXXHO CO3/1aBaThb NOKPbIBAIOLLME
MHOEKCb

e HO OT MHAQEeKkcoB, NoaaepXxmBaroLLX
YHUKaJ/TbHOCTb W1 NepBUYHbIE K/THOUYM BCE PaBHO
HUKyada He OeTbCH




Posdgras

B ntore nmeem Takyrd KOHCTPYKUMIO:

Unique index on (id)

[MokpbiBaoLWwMe NHAEKCbI

Covering index on (id, adress)

"l'll'l_ Boc--!l

3 3 uy". I(Qp__"
1 3 4 1 “yn Ane 1] 3 “y" Kop N
* g "I_A.-A-fu;':::::::: ---------------
id 1 3 4

adress " " " " " "




Pogzai?seog NHAEKC C BKMIOYEHHLIMMY CTONGLamMU

e A Tak OHa A0/TKHa BbIrNAaaeThb:

index on (id) including (adress)

3 "yn. Kop.."
1 | "yn. Ane.." 3 |"yn.Kop.." 4 | "nn. Boc.."
E'y el 4

id 1 3 4

adress " " " L1 " "




Po@&%’% NHAEKC C BKMIOYEHHLIMMY CTONGLamMU

CREATE UNIQUE INDEX ON tbl (a) INCLUDING (b);
CREATE INDEX ON tbl (a) INCLUDING (b);

CREATE TABLE tbl(cl int,c2 int, ¢33 text, ¢4 box,
UNIQUE (cl,c2) INCLUDING(c3,c4));

CREATE TABLE tbl (cl int, c¢c2 int, c3 text, c4 box);

CREATE UNIQUE INDEX tbl_i1dx_unigque ON tbl
using btree(cl, c2) INCLUDING(c3,cd);

ALTER TABLE tbl add UNIQUE USING INDEX
tbl_1dx_unique;

CREATE TABLE tbl (cl int, c2 int, c3 text, c4 box);
ALTER TABLE tbl add UNIQUE (cl,c2) INCLUDING(c3,cd);



Pogggii%eog HOT-06HOBNEHUA

UPDATE tbl SET data = K WHERE 1d = 16;
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Posdgras

HOT-o6HOBNEeHus

UPDATE tbl SET data =

2|8

12

K WHERE 1d

16;
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Po&ﬁ?sseog NHAEKC C BKOYEHHbLIMM CTONGLaMU

v MeHblUe NHOEKCOB — MEHbLLEe n3aepxxek
v O0LWKMA pasmep NHOEKCOB MEHbLLE
v bbiCTpee BbINOMHAETCSH BCTaBKa 1 OOHOB/1EHNE
v BbICTpee nnaHnpoBaHne 1 nouck

« [1NS1 BK/IHOYEHHbIX CTO/NOLIOB HE HY)XHO 3a4aBaTb
NOPsSA0K COPTUPOBKU

x YpaneHue nwoboro ctonoéua npuBoanT K
yaasieHo nHaeKca

x HOT-00HOBMNEHNA He paboTatloT AN
NPOVHAEKCUPOBAaHHbLIX CTOMOL0B



Po%ﬁ?sseog A hekTMBHOE XpaHEeHNe Ay6GNMKaTOB

z0=leheile] 0]




o)l PROFESSIONAL

Pos{gres Pasmep nHpekca

CREATE INDEX idx ON tbi(c1);

600 B B-tree
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Pos{gres

Time, sec
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CKOpOCTb NOCTPOEHUA

CREATE INDEX idx ON tbl(c1);
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PROFESSIONAL

Pogggres

e CrioBapb AN KaXkaon cTpaHuu b

CTpaHUu4yHoOe cXaTtune

o Kaxxagas 3anncb CXXUMaeTcs OTAE/IbHO
e 3aros1oBKM 3anmcemn He CKXnmMaroTcs

Page header: offi=1 | ofi=2 | ofi=3 Page header: _ off=1 | oli=2
flags len len len og flags Dictionary len len
PO flags flags flags - flags flags
off =3
len
flags
t_tid
size Key3
flags
t_tid t_tid t_tid t_tid t_tid
size Key2 size Key1 Special size | Keyd | size Key2 size |Keyl|Special
flags flags flags flags flags




Poggéi%"% CTpaHU4YHOe caTune

e He 3aBUCUT OT AaHHbIX

e [ToaXxoaAnT BCEM CTpaHuLLaM Co CTaHOapPTHOWN
YKNaakou

o CTpaHuLbl 6BUHAPHO COBMECTUMbI C NPOLLIION
Bepcunen

e CTpaHuLbl CXaTbl N HA AUCKE, 1 B NaMATH
e 3anncu pa3xxnmarTca npu oopaLleHnmn K JaHHbIM



o)l PROFESSIONAL

Pos{gres CTpaHU4YHOe Cc)XaTue MHAEKCOB

e [1pn cosgaHn NHOeKca

CREATE INDEX ON tbl (id, data)
WITH (compression=true) ;

* [Mpy Nnepeco3gaHnn nHaekca

CREATE INDEX CONCURRENTLY ON tbl (id, data)
WITH (compression=true);

e [lepen pasgeneHmem cTpaHumu
* [pu BbINONHEHUM Vacuum (Unu autovacuum)



OOOOOOOOOOOO

Pos}gres CTpaHU4YHOEe cXaTue Tabnuiy

 [1pun 3arpy3ke gaHHbIX QyHKUnen COPY
e [1pu BbinonHeHnn VACUUM FULL n CLUSTER
e [1pn BbINO/THEHU Vacuum




Pogzai?seog Yto npeactouT gopaéoratb?

 /lcnonb3oBarb APYronl a/ifoOPUTM CXXaTus
 BHECTN N3MEHEHNSA B N/1aHUPOBLLIVK
* [Mpoagymartb 3BPUCTUKN OJ151 pabO0Thbl CO C/IOBAPEM



o)l PROFESSIONAL

Pos{gres CBeTnoe oyayuiee

* Index-Organized-Tables (nepBuYHble MHAEKCHI)

 KNN (nouck N 6nmxanwinx cocenen) ons B-tree
 HecnoxHada 3agadka ana HaynmHaroLmx

* Bulk update ona nHaekcos

e IHOEKCbI A1 CEKUMOHMPOBAHHbIX TabnmL

e pg_pathman
e [[NoGanbHble NHOEKCHI
e CeKUunoHMpOBaHHble NHAOEKCHI



OOOOOOOOOOOO

Pos}gres

Cnacmnoo 3a BHUMaHue!

Bonpockl? [1peanoxxeHna?
[ToxxenaHna?

www.postgrespro.ru




Pogggi?seog MpoBepKa LLeNOCTHOCTU NHAEKCOB

« CREATE EXTENSION amcheck;

e bt_1ndex_check (index regclass);
e bt_1ndex_parent_check (1ndex regclass);
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