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OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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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
OaHHbIX, a Apyroe — Ha ObICTPbIX ANCKaxX AS1S AaHHbIX, C KOTOPbIMU UAET
aKkTMBHaa pabora.

Mpun nHMUMann3auum knactepa cosgatorca gea TI1: pg_default u pg_global.

O,D'HO N TO Xe TIT MOXEeT 1Ucnosib3oBaTbCsA pasHbIMK 6azamu AJaHHbIX, a OdHa
6aza NAaHHBIX MOXET XpaHUTb AaHHble B HECKONbKMX TT1.

Mpu aToM y Kaxaoi Bl ecTb Tak HasbiBaeMoe «TT1 Mo yMOAYaHuo»,

B KOTOPOM CO3[al0TCA BCe OOBLEKThI, EC/IN HE YKa3aHo UHoe. B aTom xe
T XpaHATCA N 06bEKTbI CACTEMHOIO Katasora. MI3HadyalbHO B KavyecTBe
«TIl1 no ymon4yaHuio» ncrnonbsyetcsa Tl pg_default, HO MOXHO yCTaHOBUTb

N Apyroe.

T pg_global ocob6eHHoe: B HEM XpaHATCA Te 06beKTbl CUICTEMHOIO
Katasiora, KOTopble SIBNAITCA 00WNUMM ANS KnacTepa.

https://postgrespro.ru/docs/postgresal/16/manage-ag-tablespaces
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KaTtanoru Posigres
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Mo cyTtun, TabnnyHoe NPOCTPAHCTBO — 3TO yKa3aHWe Ha Kataslor, B KOTOPOM
pacnonaratotca gaHHole. CtaHgapTtHble T pg_global n pg_default Bcerga
HaxogaTca B PGDATA/global/ n PGDATA/base/ cootBeTcTBEHHO. Mpun
co3faHuun nosib3oBaresibCKoro Tl yka3biBaeTCA NPON3BO/IbHbI KaTasor;
Ana cobcTBeHHOro yaobcerea PostgreSQL co3gaet Ha Hero CMMBOJIUYECKYHO
ccbinky B katanore 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.



CucreMHBIE€ TaOIMYHBIE IPOCTPAaHCTBA

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 -u postgres mkdir /var/lib/postgresql/ts_dir

Tenepb MOZKHO CO3[aTh TaGIMYHOE IPOCTPAHCTBO:

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

CREATE TABLESPACE

Cnucok TaGIMYHBIX IPOCTPAHCTB MOKHO ITOJTYYUTh U KOMaHAou psql:

=> \db
List of tablespaces
Name |  Owner | Location

............ o
pg default | postgres |

pg global | postgres |

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

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

=> CREATE DATABASE appdb TABLESPACE ts;

CREATE DATABASE

Tenepsb Bce co3faBaeMble TAONUIEL M MHAEKCH OYOyT IONanaTh B tS, eCNIK 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
IIpu co3paHuu 00beKTa MOXKHO yKa3aTh 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.
[ns uHOEeKCca TakKKe MOXKHO yKa3aTh TabJIu4YHOe IPOCTPAHCTBO:

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

CREATE INDEX

=> SELECT indexname,tablespace FROM pg_indexes WHERE tablename='t1l"';

indexname | tablespace

tl id_idx | pg_default
(1 row)

Eme opuH crioco6 3agaTh TabIUYHOE IPOCTPAHCTBO 6€3 IBHOTO yKa3aHus IIPX CO3[laHuU 00beKTa — IIpeABapUTEIbHO
yCTaHOBUTHL 3HaUeHUe IapaMeTrpa default tablespace.

OpHO TaGIUYHOE IPOCTPAHCTBO MOXKET UCIIOIb30BATHCS OJIsT 00BEKTOB HECKOJIPKUX 023 JaHHEBIX.
=> CREATE DATABASE configdb;

CREATE DATABASE

Y sto#t B]l TabnuyHEIM IPOCTPAHCTBOM I10 yMordaHuio O6ymet 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 Rt TP PR
n | integer | | |

Tablespace: "ts"

[I71st BpeMeHHBIX TabIull ¥ UX HHAEKCOB MOXKHO YKa3aTh OTHENIbHOe TabIuYHOe IPOCTPAHCTBO 10 YMOIUYaHHIO:
=> 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

3 | text | | |
Tablespace: "ts"

B mapameTpe temp tablespaces MOKHO yKa3aTh HECKOJIbKO TaOGIMYHEIX IIPOCTPAHCTB, B 3TOM CJIydae CepBep BEIOEPET ONHO
U3 HUX CIIy4YalHBEIM 06pa3oM.

YupaBjieHHe 00beKTaMH B TaOIMYHBIX IPOCTPAHCTBAX

Tabmnuiel (1 gpyrue 06bEKTH, HAIPUMED, UHAEKCH), MOKHO IIePEMEIaTh MeXAY TabIMYHEIMHE IPOCTPAHCTBAMU.
=> \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)

TlepeHeCcTy UHOEKCH MOXKHO U IIPU I1€PECTPOECHUHU:
=> REINDEX (TABLESPACE ts) TABLE t1;

REINDEX

MOKHO TIePeMeCTUTh U BCe 00BEeKTHI U3 OOHOT'0 TaOIUYHOTO IPOCTPAHCTBA B OPYTO€:

=> 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)

BaxH0 TOHUMATh, YTO IEPEHOC B APYTroe TabJIudYHOe IPOCTPAHCTBO (B OTIMYHE OT MepeHoca B APYTYI0 CXeMy) —
usnyeckas omeparusi, CBsI3aHHAS C KOMUPOBaHKUEM (GalJIOB JaHHBIX U3 KaTajora B KaTasior. Ha BpeMsi ee BEITIOJTHEHUST
IOCTYI K IIepeMeIaeMoMy 00BbeKTY IOJTHOCTBIO OJIIOKUDPYEeTCH.

Pa3smep Ta0/JIMYHOTO IPOCTPAHCTBA

MEI y2Ke paccMaTpuBaiy, Kak y3HaTh 00beM, 3aHUMaeMbIl 62301 JaHHBIX. MOXKHO y3HATh U 00beM OOBEKTOB B TaOIUYHOM
TIPOCTPAHCTBE:

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

pg _size pretty

7572 kB
(1 row)

IToueMy pa3Mep TaK BEJIUK, XOTS B TAOIIMYHOM IIPOCTPAHCTBE BCETO HECKOJIBKO IIYCTHIX TaOIUIl?

HOCKOJ’IBKy ts sIBIsgeTCST TaOIUYHBIM IIPOCTPAHCTBOM II0 YMOJTYaHUIO OJIA 6a3et appdb, B HEM XPaHATCA 00BEKTEL
CUCTeMHOro KaTtajora. OHM ¥ 3aHUMAIT MeCTO.

B psql nony4unTs pasMep TabIMYIHBIX IPOCTPAHCTB MOZKHO KOMaH[OM:

=> \db+
List of tablespaces
Name | Owner Location | Access privileges | Options | Size
| Description
------------ B I R T TR
e
pg default | postgres | | | | 36 MB
|
pg global | postgres | | | | 589
kB |
ts | student | /var/lib/postgresql/ts_dir | | | 7572
kB |
(3 rows)

VYaaneHue Tab/IMYHOT O MPOCTPAHCTBA

Ta6nu4HOe IPOCTPAHCTBO MOKHO yaNIUTh, HO TOJILKO B TOM CJIydae, eCJId OHO IIyCTO:
=> DROP TABLESPACE ts;

ERROR: tablespace "ts" is not empty



B otnuuue ot yoanenus cxeMsl, B komaune DROP TABLESPACE nHenb3s ucnonb3oBaTh npenioxernue CASCADE: 06beKTh
TabNIUYHOTO IPOCTPAHCTBA MOTYT IIPUHALIeXkKAaTh PA3HEIM 6a3aM [aHHEIX, a IOAKIIIOUYEHHl MBI TOJIBKO K OTHOM.

Ho M0KHO BHISICHUTD, B KaKuX 6a3aX eCTh 3aBUCHMbIE 00BHEeKTHI. B 3TOM HaM IMOMOXKET CHCTeMHBIN KaTallor.
CHauana 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 nmpoCTpaHCTBa:

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

datname

configdb
appdb
(2 rows)

[Tarnplile TOOKITIOYaeMCs K KaXXIo¥ 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 = 16386;

relnamespace | relname | relkind

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

U BTOpas 6a3a maHHBIX. [I0CKONBKY tS SIBIsSIETCS TAGIMYHEIM IPOCTPAHCTBOM II0 YMOJIYAHUIO, ¥ OOBEKTOB B pg class
uneHTUGUKATOpP TAOIUYHOT0 IPOCTPAHCTBA PaBeH HYIII0. TO, KaK HaM yKe U3BECTHO, 0OBbEKTHl CUCTEMHOI'0 KaTajora:

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

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

TabnuyHOe IPOCTPAHCTBO II0 YMOJTYaHHUIO MOXKHO CMEHHUTh; IIPK 9TOM BCe TAGJIUILI U3 CTApOro IPOCTpaHCTBa pusmyuecku
IIepeHOoCATCs B HoBoe. IIpenBapuTeIbHO HAZIO OTKJIIOYUTLCS OT Oashl.

=> \c postgres

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

=> ALTER DATABASE appdb SET TABLESPACE pg_default;

ALTER DATABASE

Bort Teneps TabiIuyHOE IPOCTPAHCTBO MOXKET OBITH YOAIeHO.

=> DROP TABLESPACE ts;

DROP TABLESPACE

OT UMeHU II0Ib30BaTeNs postgres yoaauM KaTasor, CO30aHHBIN AT TAOIUYHOr0 IPOCTPAHCTBA.

student$ sudo -u postgres rm -rf /var/lib/postgresql/ts_dir
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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. Tlocmotpurte B (ail/ioBOM CUCTEME CUMBOJIbHYIO CCBIIKY
B PGDATA Ha kaTasior TabJIMYHOT0 MPOCTPAHCTBA.

5. ¥Ypanute co3maHHOe TabMUUHOe TPOCTPAHCTBO.



1. HoBoe TaG/IM4YHOE NPOCTPAHCTBO

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

CREATE TABLESPACE

2. Ta0Iu9YHOE IPOCTPAHCTBO O YMO/TYaHHUIO )15 templatel

=> ALTER DATABASE templatel SET TABLESPACE ts;

ALTER DATABASE

3. HoBasi 6a3a JaHHBIX H IIPOBEpPKa

=> CREATE DATABASE db;
CREATE DATABASE

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

Sspcname

ts
(1 row)

TabnuyHOe NPOCTPAHCTBO 10 YMOJTYaHUI0 — tS.

BriBom: ecnu HET ABHOTO YKa3aHus, TabIu4yHOe IIPOCTPAHCTBO IO YMOJITYaHHUIO OIIPEeneiieTCca H.IaGT[OHOM, U3 KOTOPOTo
KJIOHHUPYETCsA HOBas 6a3a AAaHHBIX.

4. CuMBoOJIHYECKasi CChLJIKA

=> 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 Hos 18 15:04
/var/lib/postgresql/16/main/pg tblspc/16386 -> /var/lib/postgresql/ts dir

5. Yoajnenue Ta®/IMYHOIO MPOCTPAHCTBA

=> 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+ 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/16/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:

=> \dconfig *page_cost

List of configuration parameters
Parameter | Value

random_page cost | 4
seq_page cost | 1
(2 rows)

Ec/u UCIIONIb3YIOTCST QUCKHU C PA3HBIMM XapPAaKTEPUCTUKAMHU, [JIsI HUX MOXKHO CO3/aTh Pa3Hble TaGJIMYHEIe IPOCTPAHCTBA U
HACTPOUTH NMOAXONSIINE COOTHOIIEHUS 3TUX [TapaMeTpoB. Hampumep mist GEICTPEIX SSD-OUCKOB 3HaYEHUE
random page cost MOKHO YMEHBIIUTh NIPAKTUYECKHU [0 3HAUEHUs seq page cost.

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

Hacrpoiiku, cnenanasle komaunoi ALTER TABLESPACE, coxpansiorcs B Tabnulie pg tablespace. Ix MOXKHO ITIOCMOTPETEH B
psql crenyromniei KoMaHOOM:

=> \db+
List of tablespaces

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

[TapameTps! * cost MOXKHO ycTaHOBUTE U B postgresql.conf. Torma onu 6ymyT medcTBOBATh OIS BCEX TaOIMYIHBIX
IPOCTPAHCTB.



