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OTKa3 OT OTBETCTBEHHOCTU

KomnaHua Postgres Professional He HeceT HMKakoii OTBETCTBEHHOCTHM 3a
No6ble NoBpexaeHnsa 1 yobITKKX, BK/loYas NoTeplo Aoxona, HaHeCeHHbIe
MNPSAMbIM UKW HENPAMbIM, CNeUnasIbHbIM UKW CyYailHbIM UCMOIb30BaHMEM
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06HOBNEHUSA, pacCLUMPEHNA N N3MEHEHUS,
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TabuHbIe MPOCTPaHCTBA U KaTa/loTH
Coszianue, u3MeHeHUe U yJaeHue TabIMUHbIX TIPOCTPAHCTB
XpaHeHre JJaHHbIX B (haliJIOBOU CUCTEME

[TepemelijeHre JaHHBIX
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TabnmuHble NPoCcTpaHcTBa Posigres
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TabnuuHble npocTpaHcTia (T) cnyxaTt ans opraHusaumm nsnyeckoro
XPaHEeHVs AaHHbIX U ONpeAensaT pacnosioXeHne AaHHbIX B doaiiioBoi
cucTeme.

Hanpumep, MOXHO co3gaTtb ogHOo Tl Ha MeaNeHHbIX UCKaX A1 apXUBHbIX
[laHHbIX, a pyroe — Ha ObICTPbIX ANCKaX O/ AaHHbIX, C KOTOPbIMU UAEeT
akTuBHas pabora.

Mpun nHnunanusaymm knactepa cosgatorca asa TI1: pg_default n pg_global.

OpfHo 1 To e TI MOXET UCNo/b30BaTbCA Pa3HbiMK GazaMu JaHHbIX, a oAHa
6a3a [laHHbIX MOXET XPaHUTb AaHHble B HECKONbKNX TTT.

Mpn aToM y Kaxxaoi Bl ecTb Tak HasbiBaemMoe «TT1 o yMmon4aHuio»,

B KOTOPOM CO3Jal0TCH BCe OObEKThI, €C/IN HE yKa3aHO NHoe. B 3aTom xe
T XpaHAaTca n 06bEeKTbl CUCTEMHOIO Katasiora. VisHavyanibHO B KayecTBe
«TTl no ymonyaHuio» ncnonblyetca Tl pg_default, HO MOXHO yCTaHOBUTb

N Apyroe.

Tl pg_global ocobeHHoe: B HEM XpaHATCA Te 00beKTbl CUCTEMHOIO
KaTtasiora, KOTopble iBAATCS 00WMMKM O415 KnacTepa.

https://postgrespro.ru/docs/postgresql/16/manage-ag-tablespaces
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KaTtanoru Pos}gres

Tabsn. np'BO 0GbeKT b
pg_global | » PGDATA/global/

sz’;é higs || || rrrrrrrrrrrr > PGDATA/base/dboid/
tT:6n' np-80 || || """""""""""" > PGDATA/pg_tblspc/ tso_1d

‘l “>/nyTb-k-KaTtasnory/ver/dboid/

appdb postgres
L|:

Mo cyTun, TabnnyHoe NPOCTPaHCTBO — 3TO yKasaHue Ha KaTasior, B KOTOPOM
pacnonaratotca gaHHble. CtaHgapTtHble T pg_global v pg_default Bcerga
HaxoasTcsa B PGDATA/global/ n PGDATA/base/ cooTBETCTBEHHO. Mpwu
co3faHun nosib3oBartesibCkoro Tl ykasbiBaeTcs NPOU3BO/IbHbIA KaTtasor;
Ana cobcTBeHHOro yaqoberea PostgreSQL co3faeT Ha Hero CMMBOJIMYECKYHO
ccbinky B katanore PGDATA/pg_tblspc/.

BHyTpu kaTtanora PGDATA/base/ gaHHble AOMNOMHUTENIbLHO Pa3/ioXeHbl Mo
nogkatanoram 6a3 gaHHbix (o9 PGDATA/global/ ato He TpebyeTcs, Tak kak
[laHHble B HEM OTHOCATCSA K KfiacTepy B LLe/IOM).

BHyTpu KaTanora nosib3oBatesibckoro Tl noasndaeTca elle ogMH YpoBEHb
B/IOXXEHHOCTU: Bepcusa cepeepa PostgreSQL. 1o caenaHo anda yaooberea
06HOBNEHNA CcepBepa Ha ApYryto BePCuto.

Co6CTBEHHO 0OBEKThI XpPaHATCS B doarinax BHYTPU 3TUX KaTasioroB —
KaoKabIi O6bEKT B OTAE/bHbIX (hainax.



CucTeMHEbIe Ta0JIMYHBIE IPOCTPAHCTBA

HpI/I CO3jaHUU KylaCcTepa Co3al0Tcda ABa TaGJIMYHBIX IIpOCTpaHCTBAa:

=> SELECT * FROM pg_tablespace;

oid | spcname | spcowner | spcacl | spcoptions
------ R e e et
1663 | pg_default | 10 | |

1664 | pg global | 10 | |

(2 rows)

e pg_global — ob61THie 06HEKTHI KJIACTEPA;
e pg_default — TabimYHOE IIPOCTPAHCTBO 110 YMOJTYAHHUIO.

ITosIb30BaTe/IbLCKHE Ta0IMYHbIE IPOCTPAHCTBA

JlI1 HOBOTO TaGJIMYHOTO IIPOCTPAHCTBA HY>KEeH ITyCTOH KaTaJIor, BiIa/iesIbIleM KOTOPOTO SIBJIIETCS II0Ib30BaTeIb Postgres.
student$ sudo -u postgres mkdir /var/lib/postgresql/ts_dir

Temeps MOXKHO CO3/[aTh TaGJIMYHOE IIPOCTPAHCTBO:

=> CREATE TABLESPACE ts LOCATION '/var/lib/postgresql/ts_dir';

CREATE TABLESPACE

CIIMCOK TaGJIMYHBIX IIPOCTPAHCTB MOYKHO IIOJIYIUTh ¥ KOMaHO0H psql:

=> \db

List of tablespaces
Name |  Owner | Location

pg default | postgres |

pg global | postgres |

ts | student | /var/lib/postgresql/ts dir
(3 rows)

V KaXxgou 6asbl JaHHBIX eCTh TabJIMYHOE IIPOCTPAHCTBO «II0 YMOJIYaHHUIO». Cosgagum 6a3y 1 Ha3HAYUM el ts B KauecTBe TaKOro
IIPOCTPaHCTBA:

=> CREATE DATABASE appdb TABLESPACE ts;

CREATE DATABASE

TeImeps Bce co37iaBaeMble TAGIHITEI K HHIEKCHL GY/yT II0IIa/laTh B tS, €CJIH SBHO He yKa3aTh JPyToe.
[opxIIYuMCs K 6ase:

=> \c appdb

You are now connected to database "appdb" as user "student".

CospaguM TabauIy:

=> CREATE TABLE t1(
id integer GENERATED ALWAYS AS IDENTITY,
name text

);

CREATE TABLE
IIpu co3gaHUM 06beKTa MOKHO yKas3aTh TabJIMYHOe IIPOCTPAHCTBO IBHO:

=> CREATE TABLE t2(
n numeric
) TABLESPACE pg_default;

CREATE TABLE

=> SELECT tablename, tablespace FROM pg_tables WHERE schemaname = 'public’;



tablename | tablespace

t2 | pg_default
(2 rows)

IIycToe 1oJie tablespace yKa3bIBaeT Ha TaGIMYHOE IIPOCTPAHCTBO II0 YMOJIYAHHUIO, & Y BTOPO TaG/IMIIbI TI0JIe 3aII0/THEHO.
JLIIs1 MH/ieKCa TakyKe MOYKHO YKa3aTh TabIMYHOe IPOCTPAHCTBO:

=> CREATE INDEX ON t1(id) TABLESPACE pg_default;

CREATE INDEX

=> SELECT indexname,tablespace FROM pg_indexes WHERE tablename='tl';

indexname | tablespace

tl id_idx | pg_default
(1 row)

Erte oiuH c11oco6 3afaTh TabJIMYHOE IIPOCTPAHCTBO 6e3 SBHOTO YKa3aHUs IIPU CO3/[laHUU 06beKTa — IIpe/iBapUTeIbHO
YCTaHOBUTH 3HaueHMe mapaMetpa default_tablespace.

O/HO Ta6JIMYHOE TPOCTPAHCTBO MOXKET HCII0IL30BAThCS /1L 06bEKTOB HECKOIHKUX (a3 JAHHBIX.
=> CREATE DATABASE configdb;

CREATE DATABASE

V aToit B/l TaGJIMYHBIM IIPOCTPAHCTBOM I10 YMoT4aHUt0 6yzmeT pg_default.

=> \c configdb

You are now connected to database "configdb" as user "student".

=> CREATE TABLE t(
n integer
) TABLESPACE ts;

CREATE TABLE

= \d t

Table "public.t"
Column | Type | Collation | Nullable | Default
-------- R e e S
n | integer | | |

Tablespace: "ts"

JLy1si BpeMeHHBIX TabJINI] ¥ MX MH/IEKCOB MO>KHO yKa3aTh OT/ieJIbHOe Ta6JIMIHOEe IIPOCTPAHCTBO 110 YMOJIIAHHUIO:!
=> SET temp_tablespaces = 'ts';

SET

=> CREATE TEMP TABLE temp(s text);

CREATE TABLE

=> \d temp

Table "pg temp 3.temp"
Column | Type | Collation | Nullable | Default

s | text | | |
Tablespace: "ts"

B mapametpe temp_tablespaces MOXXHO yKa3aTh HECKOJIBKO TaGJIMYHBIX IIPOCTPAHCTB, B 3TOM CJIydae cepBep BhIGEPET OfTHO U3
HUX CJIy4affHBIM 06pa3oM.

VhnpaBijeHHue 060beKTaMH B TaOJIMYHBIX IPOCTPAHCTBAX

Ta6uuis! (1 fpyrue 06beKThl, HallpuMep, HHAEKCHI), MOYKHO IIepeMelraTh MeXXy TaGIMIHBIMU IIPOCTPaHCTBAMU.
=> \c appdb

You are now connected to database "appdb" as user "student".



=> ALTER TABLE t1 SET TABLESPACE pg_default;
ALTER TABLE
=> SELECT tablename, tablespace FROM pg_tables WHERE schemaname = 'public’;

tablename | tablespace

t2 | pg_default
tl | pg_default
(2 rows)

ITepeHeCTH UH/IEKCHI MOKHO U IIPH IIePeCTPOEHHH:
=> REINDEX (TABLESPACE ts) TABLE tl1;

REINDEX

MO>KHO IIepeMeCcTUTh U BCe 00HEKTHI U3 0JJHOT0 TaGJIMUHOTO IIPOCTPAHCTBA B IPYyToe:

=> ALTER TABLE ALL IN TABLESPACE pg_default SET TABLESPACE ts;

ALTER TABLE

=> SELECT tablename, tablespace FROM pg_tables WHERE schemaname = 'public’;

tablename | tablespace

tl |
(2 rows)

Ba)KHO ITOHUMATE, UTO IIEPEHOC B IpyToe TaGIHMYHOe IIPOCTPAHCTBO (B OT/IMYKE OT IIepPeHO0Cca B APYIYI0 CXeMy) — dusmdecKas
oIleparys, CBsI3aHHasI C KOIIMPOBaHUEM $afiioB JaHHBIX U3 KaTaJora B KaTasor. Ha BpeMs ee BBITIOJTHEHHUS JOCTYII K
TIepeMeIraeMoMy 06beKTY IIOJTHOCTHI0 GJIOKHPYETCSL.

Pa3mep TaGJIMYHOr0 IPOCTPAHCTBA

MEI y>Ke paccMaTPHBaJIH, KaK y3HaTh 06beM, 3aHUMaeMBIH 62301 JaHHBIX. MO>KHO Y3HATDh U 06beM 06 eKTOB B TaGTHYHOM
TIPOCTPaHCTBE:

=> SELECT pg_size_pretty( pg_tablespace_size('ts') );

pg _size pretty

7588 kB
(1 row)

HO‘-IEMY pasMep TakK BEJIUK, X0TA B Ta6JIMYHOM IIPOCTPaHCTBE BCET0 HECKOJIBKO ITYCTBIX Ta6)’[HH?

HOCKOJILKY ts sIBJIsIeTCS Ta6JIMUYHBIM IIPOCTPAHCTBOM II0 YMOJIYaHHUIO [IJId 6asbl appdb, B HEM XpaHATCA 00 bEKTHI CUCTEMHOTO
KkaTasora. OHU ¥ 3aHUMAIOT MeCTO.

B psql mmoJiy4uTh pasmMep TabJIMYHBIX IIPOCTPAHCTB MOKHO KOMaH/I0M:

=> \db+
List of tablespaces
Name | Owner Location | Access privileges | Options | Size
| Description
------------ B T e T S LTt I
e e e e e -
pg default | postgres | | | | 36 MB
I
pg_global | postgres | | | | 589
kB |
ts | student | /var/lib/postgresql/ts dir | | | 7588
kB |
(3 rows)

VaaneHnue Ta0/IMUYHOTO IIpocTpaHCTBa

TabuuHOe IIPOCTPAaHCTBO MOKHO YAaJIUTh, HO TOJIBKO B TOM CjIydae, eCJIkd OHO ITyCTO:

=> DROP TABLESPACE ts;



ERROR: tablespace "ts" is not empty

B oTyi4me OT yjajieHus cxeMbl, B KoMaH/ie DROP TABLESPACE HeJb3s UCII0/Ib30BaTh IIpefioskeHre CASCADE: 06 beKThI
TabJIMYHOTO IIPOCTPAHCTBA MOTYT IIPHUHA/JIe’KaTh PasHBIM 6a3aM JJaHHBIX, a IIOAKJIIUEeHBI MBI TOJIBKO K OJTHOH.

Ho M0>KHO BBISICHUTD, B KAKHX 6a3ax eCTb 3aBUCHUMBbIe 00 bEKTHL. B 3TOM HaM IIOMOKET CUCTEMHBIN KaTaJIor.
CHauaJsa Yy3HaeM U 3alIlOMHUM I/IﬂeHTI/I(l)I/IKaTOp TaGJIUUHOTO IIPpOCTpaHCTBA:

=> SELECT oid FROM pg_tablespace WHERE spcname = 'ts';

3aTeM IIOJIy4YHUM CIIHMCOK 6as AaHHBIX, B KOTOPBIX €CTh 00'bEKTHI U3 yaa/asaeMoro IrpoCTpaHCTBa:

=> SELECT datname
FROM pg_database
WHERE oid IN (SELECT pg_tablespace_databases(16386));

datname

configdb
appdb
(2 rows)

L[am;me IIOAKIFOYaeMCsa K Ka)KAOfI 6ase JaHHBIX U IT0JIy4aeM CIIFCOK 00'EKTOB U3 pg_class:
=> \c configdb
You are now connected to database "configdb" as user "student".

=> SELECT relnamespace::regnamespace, relname, relkind
FROM pg_class
WHERE reltablespace = 16386;

relnamespace | relname | relkind

Tabsuiia 60JIbIIe He HY)KHA, YAAIUM €ee.
=> DROP TABLE t;
DROP TABLE

U BTOpas 6a3a JaHHBIX. IIOCKOJIBKY ts sIBJIsIeTCS Ta6IMYHBIM IIPOCTPAHCTBOM II0 YMOJTYAHHIO, Y 06HEKTOB B pg_class
HJeHTHQHKATOP TaGJIMIHOTO IIPOCTPAHCTBA PaBeH HYJII0. ITO, KaK HaM y>Ke H3BEeCTHO, 00HEKTHI CHCTEMHOI0 KaTajIora:

=> \c appdb
You are now connected to database "appdb" as user "student".

=> SELECT count(*) FROM pg_class WHERE reltablespace = 0;

TabauyHOe IIPOCTPAaHCTBO II0 YMOJTYaHUIO MO’KHO CMEHHUTE; IIPU 3TOM BCe TaﬁJII/II_U)I U3 CTaporo IIpoCTpaHCTBa (l)I/ISI/I‘IECKI/I
IIEPEHOCATCA B HOBOE. HpEI[BapI/ITeJII)HO Hago OTKJIIOYHUTHECA OT 6a3bl.

=> \c postgres

You are now connected to database "postgres" as user "student".
=> ALTER DATABASE appdb SET TABLESPACE pg_default;

ALTER DATABASE

BoT Temephb TaGIMYHOE IIPOCTPAHCTBO MOYKET GBHITH YAAJIeHO.

=> DROP TABLESPACE ts;

DROP TABLESPACE



OT UMeHH I10JIb30BaTeJIsL postgres yaaauM KaTaJIorT, CO3I[aHHBIfI JJIsL TaGJIMUHOTO IIPpOCTpaHCTBA.

student$ sudo -u postgres rm -rf /var/lib/postgresql/ts_dir
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Toru Posygres

TabmuHbIe MPOCTPaHCTBA — CPEeZICTBO JJIsi OpraHu3aluu
(dbr31UeCcKoro XpaHeHUs JJaHHbIX

Jloauueckoe (6a3bl JaHHBIX, CXEMBI) U ¢pu3uUeckoe (TabmmuHbIe
MPOCTPAHCTBA) pa3zie/ieHusl JaHHbIX He3aBUCUMBI
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[1pakTnka Posigres

[Touemy 1ipu co3ziaHnK Oa3bl JaHHBIX 0e3 MPeJIOKEeHUS
TABLESPACE TaGniuHbIM ITPOCTPAHCTBOM TI0 YMOTUaHHIO
craHoBuTcs pg_default?

1. Co3pgaiiTe HOBOe TabMYHOE TIPOCTPAHCTBO.

2. W3meHuTe TabMUHOE POCTPAHCTBO TI0 YMOTUAHUIO JIJ1sT Oa3bl
naHHbIX templatel Ha co3/laHHOE MPOCTPAHCTBO.

3. Co3pgaliTe HOBYIO 6a3y JaHHBIX.
[TpoBepkTe, kKakoe TabMMYHOE TIPOCTPAHCTBO 10 YMOTYAHHUIO
YCTaHOB/IEHO /1J1s HOBOM 0a3bl JaHHBIX.

4. Tlocmotpurte B (aii/ioBOM CUCTEME CUMBOJIbHYIO CCBIIKY
B PGDATA Ha Karajor Tab/JIMuHOro MpoCTPaHCTBa.

5. Y,Z[aJII/ITe CO3JdaHHOe Tab/IMuHOe IMMPpOCTPAHCTBO.



1. HoBoe TaGJIMYHOE IPOCTPAHCTBO

student$ sudo -u postgres mkdir /var/lib/postgresql/ts_dir
=> CREATE TABLESPACE ts LOCATION '/var/lib/postgresql/ts_dir"';

CREATE TABLESPACE

2. TaGIM9IHOE MPOCTPAHCTBO 10 YMOJIUYaHUIO 1 templatel

=> ALTER DATABASE templatel SET TABLESPACE ts;

ALTER DATABASE

3. HoBas 6a3a JaHHBIX U IPOBEpKa

=> CREATE DATABASE db;
CREATE DATABASE

=> SELECT spcname
FROM pg_tablespace
WHERE oid = (SELECT dattablespace FROM pg_database WHERE datname = 'db');

Sspcname

ts
(1 row)

TaGIHYHOe IIPOCTPAHCTBO II0 YMOTYAHUI0 — tS.
BBIBOJ: €CJTH HET SIBHOTO YKa3aHUs, Ta6IMYHOe IIPOCTPAHCTBO 10 YMOJTYAHHUIO OIIPe/iesIsieTcs II1a6I0HOM, 13 KOTOPOTOo

KJIOHUPYETCsS HOBast 6asa OTaHHBIX.

4. CHMBOJIMUYECKasa CChLIIKA

=> SELECT oid AS tsoid FROM pg_tablespace WHERE spcname = 'ts';

student$ sudo -u postgres 1s -1 /var/lib/postgresql/16/main/pg_tblspc/16386
lrwxrwxrwx 1 postgres postgres 26 uioH 23 23:32
/var/lib/postgresql/16/main/pg tblspc/16386 -> /var/lib/postgresql/ts dir

5. ViasieHue TaGIMIHOT0 IPOCTPAHCTRBA

=> ALTER DATABASE templatel SET TABLESPACE pg_default;
ALTER DATABASE

=> DROP DATABASE db;

DROP DATABASE

=> DROP TABLESPACE ts;

DROP TABLESPACE

student$ sudo -u postgres rm -rf /var/lib/postgresql/ts_dir
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[1pakTuka+ Posigres

1. YcranoBuTe napameTp random_page_cost B 3HaueHue 1.1
J1s1 TabmmuHOTO TIpocTpaHcTBa pg_default.

1. icnonbayite komaHay ALTER TABLESPACE ... SET:
https://postgrespro.ru/docs/postgresqgl/16/sql-altertablespace

MapameTpbl seq_page_cost u random_page_cost UCNOMb3YHTCS
NTaHNPOBLLUUKOM 3anpocoB U 3aAat0T NPUMEPHYIO CTOMMOCTb UTEHUS

C AMCKa OHOI CTPaHULIbl AAHHbIX NPY NOCNEA0BaTE/TbHOM U MPOV3BO/ILHOM
N0CTyrne COOTBETCTBEHHO.

UeM MeHbLLIE COOTHOLLEHNE MeXAY 3TUMK NapaMeTpamu, TeM yallle
NaHUPOBLLMK ByAeT npeanounTaTb MHAEKCHbIN AOCTYN
nocneaoBaTe/lbHOMY CKaHVPOBaHMIO TabnuLbl.

Bonee nogpo6bHoO napameTpbl *_cost, U B YaCTHOCTU random_page_cost,
paccmaTpmBaroTca B Kypce QPT «OnTummsauma 3anpocoBy».


https://postgrespro.ru/docs/postgresql/16/sql-altertablespace

1. VcranoBka random_page_cost JiJI1 TaGJIMYHOT0 IPOCTPAHCTBa

3Ha4eHMs 110 YMOJIYAHHIO ITapaMeTPoB seq_page_cost 1 random_page_cost 60JIbIIIe ITOAXOAAT AJIsI MeJIeHHBIX HDD-IHCKOB.
IIpeArioIaraeTcs, UTO JOCTYII K IIPOM3BOJILHOM CTpaHHUIle JAaHHBIX B UeTHIPe pasa JJoposKe I10CIef0BaTeIbLHOTO:

=> \dconfig *page_cost

List of configuration parameters
Parameter | Value

random_page cost
seq _page cost
(2 rows)

ECJIH UCIIOJTB3YIOTCS JUCKH C pa3HBIMH XapaKTePHUCTUKAMH, U1 HUX MOKHO CO3/IaTh pa3Hble TabIMYHbIe IPOCTPAHCTBA U
HACTPOUTH IIOAXO/SINKE COOTHOIIEHHS 3TUX IIapaMeTpoB. Harmpumep 1t GBICTPHIX SSD-IIcKOB 3HaYeHHe random_page_cost
MO>KHO YMEHBIITUTE ITPAKTHYECKHU JI0 3HAUeHUs seq_page_cost.

=> ALTER TABLESPACE pg_default SET (random_page_cost = 1.1);
ALTER TABLESPACE

HacTpoliky, caesaHHble KoMaHZoit ALTER TABLESPACE, coxpaHsI0Tc B TabuiuIle pg_tablespace. IX MOKHO IIOCMOTPETS B psql
CJIeyIolel KOMaH0M:

=> \db+
List of tablespaces

Name | Owner | Location | Access privileges | Options | Size
Description
------------ B T e S L T R
pg default | postgres | | | {random page cost=1.1} | 29 MB |
pg_global | postgres | | | | 589 kB |
(2 rows)

ITapaMeTpHI *_cost MOXKHO YCTaHOBUTH U B postgresgl.conf. Torja oHU 6YAYT AeHCcTBOBATH /IS BCeX TaGIMUHBIX IIPOCTPAHCTB.



