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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.
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TabnuHbIe IPOCTPAHCTBA U KaTaioru
Coszfanue, u3MeHeHUe U yJaeHue TabIUUHbIX TIPOCTPAHCTB
XpaHeHHe JJaHHbIX B (halJIOBOM CUCTEME

[TepemelijeHre JaHHBIX
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TabnnuHble NpocTpaHcTBa Posigres
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TabnnyHble npocTtpaHcTea (TI1) cnyxar ana opraHnsaunm nsnveckoro
XpaHeHUs AaHHbIX U ONpPeaenstoT pacrnosioXeHne AaHHbIX B (hainnoBoi
cucteme.

Hanpumep, MOXHo co3gaTtb ogHO Tl Ha MeaNeHHbIX gUCKax ANa apXUBHbIX
AaHHbIX, a Apyroe — Ha ObICTPbIX ANCKaX AN1S AAaHHbIX, C KOTOPbIMU UaeT
aKkTMBHaa pabora.

Mpn nHMunanmnsaummn knactepa cosgatorca asa TI: pg_default n pg_global.

OpaHo 1 To e Tl MOXeT UCnosb30BaTbCA pasHbiMM 6a3aMn faHHbIX, a oAHa
6a3a AaHHbIX MOXET XpPaHUTb AaHHble B HEeCKO/IbKux TrI1.

Mpu 3TOM y Kaxaoin bl ecTb Tak Ha3blBaeMoe «TI1 N0 yMOAYaHMIO,

B KOTOPOM CO3[4al0TCA BCE 0OLEKTHI, EC/IN HE YKa3aHo UHoe. B aTom xe
Tl XpaHATCA N 06bEKTbl CUCTEMHOrO Katasnora. Vi3Ha4yasibHO B KavyecTse
«TTl1 no ymonyaHuio» ncnonbsyercsa Tl pg_default, HO MOXHO yCTaHOBUTb

n apyroe.

T pg_global ocob6eHHoEe: B HEM XpaHATCA Te 06bEKTbl CUCTEMHOIO
Katasiora, KOTopble ABNAKTCA 06WMMKN AN KnacTepa.

https://postgrespro.ru/docs/postgresgl/13/manage-ag-tablespaces
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KaTtanoru Posigres
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Mo cyTun, TabnMyHOE NPOCTPAHCTBO — 3TO YKa3aHWe Ha Katasior, B KOTOPOM
pacnonaratotca gaHHole. CtaHgapTtHble T pg_global n pg_default Bcerga
HaxogaTca B PGDATA/global/ n PGDATA/base/ cootBeTcTBEHHO. Mpun
co34aHnN Nosib3oBaTesibCKoro Tl ykasbiBaeTcs Npon3BOSbHbINA KaTaslor;
Onsa cobcTBeHHOro yaoocertea PostgreSQL co3gaet Ha HEro CMMBO/IbHYHO
ccbinky B kartasiore PGDATA/pg_tblspc/.

BHyTpun katanora PGDATA/base/ naHHble 4ONO/THUTENIBHO Pa3oXeHbl NO
nogkatanoram 6a3 gaHHbix (019 PGDATA/global/ ato He TpebyeTtcs, Tak Kak
[aHHble B HEM OTHOCATCA K KnacTepy B Le/IoMm).

BHyTpW KaTanora nosnb3oBaTtesibckoro Tl nosiBasieTcs elle oAnH YPOBEHb
BMIOXXEHHOCTUW: Bepcusi cepBepa PostgreSQL. 3To caenaHo ans ynoberea
06HOB/IEHNS cepBepa Ha [pyryto BepCuio.

Co6CTBEHHO 0OBLEKTLI XpaHATCA B (hainax BHyTPU 3TUX KaTasioroB —
KaoKAbIi O6bEKT B OTAE/bHbIX (haitnax.



CinyxkedHbIe TaO/IHYHBIE IIPOCTPAHCTBA

IIpu co3pmaHuu KjlacTepa CO3[al0TCs OABa TAONIUYHEIX IPOCTPAHCTBA:

=> SELECT * FROM pg_tablespace;

oid | spcname | spcowner | spcacl | spcoptions
------ B T S R
1663 | pg_default | 10 | |

1664 | pg global | 10 | |

(2 rows)

e pg global — obmiue 0GBEKTH KJIaCcTePa;
e pg default — TabGruyHOE IPOCTPAHCTBO II0 YMOTYaHUIO.

ITonb30BaTeIbCKHE TaOJINYHBIE IPOCTPAHCTBA

[I71s7 HOBOT'O TAOGJIMYHOTO IIPOCTPAHCTBA HYXKeH IIyCTOH KaTasor, BjafeblieM KOTOPOTro sIBIsSeTCs I0Ib30BaTellb postgres.
student$ sudo mkdir /var/lib/postgresql/ts_dir

student$ sudo chown postgres /var/lib/postgresql/ts_dir

Tenepb MOKHO CO3[aTh TaGIMYHOE IPOCTPAHCTBO:

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

CREATE TABLESPACE

CIIMCOK TaOIUYHBIX IIPOCTPAQHCTB MO2KHO IIOJIYYHUTh U KOMaH]IOfI qul:

=> \db

List of tablespaces
Name |  Owner | Location

pg default | postgres |

pg global | postgres |

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

¥V Kaxpo# 6a3bl JaHHBIX €CTh TaONMUYIHOE IIPOCTPAHCTBO «II0 YMOJTYaHHUIO». Co3gagum 6a3y U Ha3HaA4uM el ts B KauecTBe
TaKOr'o IIPOCTPaHCTBa:

=> CREATE DATABASE appdb TABLESPACE ts;

CREATE DATABASE

Tenepsb Bce co3maBaeMble TAONUIE ¥ MHAEKCH OYOyT IOoNanaTh B tS, eCliK SBHO He YKa3aTh APYToe.
TTogkmrounMcs K 6ase:

=> \c appdb

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

Co3pagum Tabnuiy:

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

);

CREATE TABLE
ITpu co3maHuu 00beKTa MOXKHO yKa3aTb TabJIUYHOE IPOCTPAHCTBO SIBHO:

=> 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)

Ilyctoe mone tablespace yka3biBaeT Ha TaGIUYHOE IPOCTPAHCTBO II0 YMOIYAHUIO, @ Y BTOPOY TaOIUITE II0JIe 3all0IHEeHO.

Eme onuH crioco6 3apaTh TabIUYHOE IPOCTPAHCTBO 63 IBHOI'O YKa3aHUs IIPU CO3TaHUU 00beKTa — IIpenBapUTeIbHO
YCTaHOBUTH TabIUYHOE IPOCTPAHCTBO B mapameTpe default tablespace.

OpHO TaGMUYHOE ITPOCTPAHCTBO MOXKET UCIIOIb30BAThCS /IS 00BEKTOB HECKOJIPKUX 6a3 JaHHBIX.
=> CREATE DATABASE configdb;

CREATE DATABASE

YV sToit B]II TaGIUYHEIM IPOCTPAHCTBOM I10 yMoJdyaHuio 6yneT pg default.

=> \c configdb

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

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

CREATE TABLE

YupaBjieHue 00beKTaMH B TaOIMYHBIX MPOCTPAHCTBAX

Ta6nuus! (1 Opyrue 00bEKTH, HallpUMep, HHIEKCHI), MOXKHO IIepeMeIaTh MeXKAy TabIuYHbBIMY IPOCTPAHCTBAMH.
=> \c appdb

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

=> ALTER TABLE tl1 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)

MO3KHO ITePEeMEeCTUTh U BCE OOBEKTHI U3 OOHOI'0 TaOJITMYHOTO IPOCTPAHCTBA B APYTO€:

=> 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)

BaxHO ITOHMMAaTh, YTO IEPEHOC B APYroe TabIuYHOe IPOCTPAHCTBO (B OT/IMYHME OT IIEPEHOCa B APYTYIO CXEMY) —
¢usnueckas onmepanusi, CBI3aHHas C KOIUpoBaHKWeM (aiiyioB JaHHBIX U3 KaTajora B Katasior. Ha BpeMs ee BHIIIOJIHEHUS
IOCTYI K IlepeMelraeMoMy OOBbeKTY IIOJIHOCThI0 OJIOKUPYETCS.

Pa3mep TaG/IMYHOI 0 MPOCTPAHCTBA

M&I y2Ke paccMaTpUBalIy, Kak y3HaTh 06HeM, 3aHHMaeMblii 6230l JaHHBIX. MOXKHO y3HaTh ¥ 060beM 00BEKTOB B TaGIHMYHOM
TIPOCTPAHCTBeE:

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



pg size pretty

7997 kB
(1 row)

ITouemy pa3Mep Tak BEJIUK, XOTS B TAOJIMYHOM IIPOCTPAHCTBE BCETO HECKOJIBKO ITyCTHIX TabInI?

HOCKOJ’IBKY ts sIBIseTCS TaGIUYHBIM IIPOCTPAHCTBOM II0 YMOJIYaHUIO OJIS 6a3et appdb, B HEM XPaHATCA 00BEKTEL
cucteMHoOro kartajora. OHU ¥ 3aHUMAIOT MeCTO.

B psql nonyuuts pa3Mep TaGIUYHEIX IPOCTPAHCTB MOKHO KOMAHIOM!:

=> \db+
List of tablespaces
Name | Owner | Location | Access privileges | Options | Size | Description

------------ i ek e R e i R
pg default | postgres | | | | 38 MB

pg_global | postgres | | | | 575 kB |

ts | student | /var/lib/postgresql/ts_dir | | | 7997 kB |

(3 rows)

VYmaneHue TaG/IMYHOTO0 MPOCTPAHCTBA

TabnuuHOE IIPOCTPAHCTBO MOXKHO yOAJIUTh, HO TOJIBKO B TOM CJiIy4ae, €CJIA OHO IIyCTO:
=> DROP TABLESPACE ts;
ERROR: tablespace "ts" is not empty

B otnuyue ot yoanenus cxeMsl, B komanne DROP TABLESPACE Henb3s ucnonbs3oBaTh ¢ppa3dy CASCADE: 06beKTEHL
TabGNIUYHOTO IPOCTPAHCTBA MOTYT IIPUHAIeXkKAaTh PA3HEIM 6a3aM [aHHEIX, a IOAKIIIOUYEHHl MBI TOJIBKO K OTHOM.

Ho M0KHO BHISICHHTD, B KaKuX 6a3aX eCTh 3aBUCHMbIE 00BHEeKTHL. B 3TOM HaM IMOMOKET CHCTeMHBIN KaTallor.
CHauasna Y3HaeM U 3allOMHUM I/IJIeHTI/I(bI/IKaTOp TaGIUYHOT O IIPOCTPaHCTBa:

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

3aTeMm IIOJIYy4YHUM CIIMCOK 0a3 JaHHBIX, B KOTOPEBIX €CTh 0OBEKTHI U3 yAansaeMoro nmpoCcTpaHCTBa:

=> SELECT datname
FROM pg_database
WHERE oid IN (SELECT pg_tablespace_databases(16498));

datname

configdb
appdb
(2 rows)

[Tarnplile TOOKITIOYaeMCs K KaXXao¥ 6a3e JaHHBIX U IOJIyYaeM CIHCOK 00BEeKTOB 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 = 16498;

relnamespace | relname | relkind

Tabnuna Gonbile He HyKHa, YAaIUM €e.
=> DROP TABLE t;

DROP TABLE



U BTOpas 6a3a maHHBIX. [IOCKONBKY ts sBIseTCS TaGIUYHBIM IPOCTPAHCTBOM II0 YMOJIYaHUIO, ¥ 0OLEKTOB B pg class
uneHTHGUKATOP TaOIMYHOI0 IPOCTPAHCTBA PaBeH HYII0. JTO, KaK HaM yKe U3BeCTHO, 00 BEeKTEl CHCTEMHOT'0O KaTasora:

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

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

TabnuyHOe NPOCTPAHCTBO 10 YMOJTYAaHUI0 MOXKHO CMEHUTE; IIPU 9TOM BCe TaOJIUIILI U3 CTAPOro IIPOCTPAHCTBA GU3NIECKU
TIEPEHOCSATCS B HOBOe. IIpeBapuTe/IbHO HAZI0 OTKIIIOYUTLCS OT OasHl.

=> \c postgres

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

ALTER DATABASE

Bot Teneps TabIUYHOE IPOCTPAHCTBO MOXKET GEITH YAaleHOo.

=> DROP TABLESPACE ts;

DROP TABLESPACE
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Toru Posigres

TabnuHbIe IPOCTPAHCTBA — CPE/ICTBO /IJIs1 OpraHu3aliy
(br3ruecKoro XxpaHeHus JAHHbIX

Jlo2uueckoe (6a3bl JAHHBIX, CXeMbI) U (husuueckoe (TabMUHbIe
MPOCTPAHCTBA) pa3/ie/ieHusi JaHHbIX He3aBUCUMBI
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[1pakTnKa Pos{gres

[Touemy 1ipu co3ziaHNM 0a3bl JaHHBIX 0€3 MpeIoKeHUST
TABLESPACE TabnmuuHbIM ITPOCTPAaHCTBOM T10 YMOTUaHHIO
craHoButcs pg_default?

1. CospaiiTe HOBOe TaO/IMUHOE TIPOCTPAHCTRO.

2. V3meHuTe TabJMUHOE TIPOCTPAHCTBO TI0 YMOTUAHUIO it Oa3bl
JaHHbIX templatel Ha co3/jaHHOE MMPOCTPaHCTBO.

3. Co3paiiTe HOBYIO 0a3y JlaHHBIX.
[TpoBepbTe, kKakoe TabMMYHOE MPOCTPAHCTBO M0 YMOJTYaHHIO
yCTaHOBJ/IEHO [1J1s HOBOM 0a3bl ZJaHHBIX.

4. Tlocmotpure B (hailJIOBOM CUCTEME CHUMBOJIMUECKYHO CChLIKY
B PGDATA Ha kaTasior TabJIMYHOT0 MPOCTPAHCTBA.

5. ¥Ypanute co3maHHOe TabMUUHOe TPOCTPAHCTBO.



1. HoBoe TaG/IMYHOE MPOCTPAHCTBO

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

CREATE TABLESPACE

2. TaG1uYHOE MPOCTPAHCTBO IO YMO/TUYaHHIO IJis templatel

=> ALTER DATABASE templatel SET TABLESPACE ts;

ALTER DATABASE

3. HoBas 0a3a JaHHBIX H MPOBEpKa

=> CREATE DATABASE db;
CREATE DATABASE

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

SpcCname

ts
(1 row)

TabiIu9YHOE MPOCTPAHCTBO 110 YMOJTYaHUIO — tS.

BriBof: TaGmuyHOE IIPOCTPAHCTBO I10 YMOJIYaHUIO OIIPpenessaeTCsa ma6I0HOM, U3 KOTOPOI'0 KJIOHUPYETCsI HOBasA 6a3a maHHBIX.

4. CuMBO/JIHY€ECKasl CChLJIKa

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

student$ sudo 1s -1 /var/lib/postgresql/13/main/pg_tblspc/167603

lrwxrwxrwx 1 postgres postgres 26 Hos 30 18:12 /var/lib/postgresql/13/main/pg tblspc/16703 -> /var/lib/postgresql/ts dir

5. YoajieHHe TaG/IMIHOTO MPOCTPAaHCTBA

=> ALTER DATABASE templatel SET TABLESPACE pg_default;
ALTER DATABASE

=> DROP DATABASE db;

DROP DATABASE

=> DROP TABLESPACE ts;

DROP TABLESPACE
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[1pakTuka+ Pos{gres

1. YcraHoBuTe napametp random_page_cost B 3HaueHue 1.1
A1t TabmmuHoro npocTtpadcTBa pg_default.

1. icnonbayite komaHay ALTER TABLESPACE ... SET:
https://postgrespro.ru/docs/postgresgl/13/sql-altertablespace

MapameTpbl seq_page cost u random_page._cost NCMosb3yTCs
M1aHMPOBLIYKOM 3aNpOoCOB U 3a4a0T NPUMEPHYI0 CTOUMOCTb YTEHUS

C AMcKa ofHOl CTPaHULbl AaHHbIX NPU NOC/1eA0BaTE/TbLHOM U MPOVN3BO/ILHOM
[I0CTyne COOTBETCTBEHHO.

UeM MeHbLLIe COOTHOLLEHME MEXY 3TUMU NapaMeTpamu, Tem vallle
NTaHNPOBLLIMK ByAeT npeanounTaTb UHAEKCHbIA A0CTYN
nocnefoBaTe/lbHOMY CKaHUPOBaHMIO TabnuLbl.

Bonee nogpobHO napameTpbl *_cost, N B YaCTHOCTU random_page_Ccost,
paccmatpumsaroTca B Kypce QPT «OnTummsauma 3anpocoB».



1. YcranoBka random_page_cost ajisi TaG/IMYHOI0 MPOCTPAHCTBA

3HaueHUs 10 YMOJIYaHUIO IapaMeTpoB seq page cost u random page cost Gomblile mOgXonaT Oist MenyieHHbIXx HDD-
nuckos. [Ipeagnonaraercs, 4To JOCTYN K IPOU3BOJIPHON CTpaHUIle JaHHBIX B YeTHIpe pa3a [Jopoxke IocIef0BaTelbHOr0:

=> SELECT name, setting
FROM pg_settings
WHERE name IN ('seq_page_cost','random_page_cost');

random page cost
seq_page_cost
(2 rows)

Ecny ucnonp3y0TCcs AUCKY C Pa3HBIMU XapaKTePHUCTUKAMHU, [AJII HUX MOXKHO CO3[aTh pa3Hble TabIWYHbEIe IPOCTPAHCTBA U
HACTPOUTH IOAXOASIINE COOTHOIIEHNS 9TUX MapameTpos. Hanpumep fmns 6sIcTpbix SSD-AUCKOB 3HAYEHUE
random page cost MOXKHO yMEHBIIUThL IPaKTUYECKHU 0O 3HaUYeHUs seq page cost.

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

Hactpoiiku, coenanusle komannoii ALTER TABLESPACE, coxpansiorcs B Tabnuile pg tablespace. Ix MOKHO TOCMOTPETEH B
psql crenyromieil KoMaHOOM!:

=> \db+
List of tablespaces
Name | Owner | Location | Access privileges | Options | Size | Description
------------ e T e T L
pg _default | postgres | | | {random_page cost=1.1} | 31 MB |
pg global | postgres | | | | 575 kB |
(2 rows)

ITapamMeTps! * cost MOXKHO yCTaHOBUTSH U B postgresql.conf. Torma onu 6ymyT meficTBOBATh I BCEX TaOIMYHBIX
TIPOCTPAHCTB.



