OpraHnsauna gaHHbIX
dusnyeckasi CTpyktypa

Pos gres

ABTOpCKuMe npaBa

© Postgres Professional, 2017-2024

ABTOpbI: Erop Poros, NaBen JlysaHos, Vnba bawTaHoB, Vropb 'HaTOK
®oT10: Oner bapTyHoB (MOHacTbIpb Xy 1 Nk BxpukyTn, Henan)

Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
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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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Tembl Posigres

TabnuuHble IPOCTPaHCTBA M KaTa/IOTH
daii/ibl ¥ CTPaHULIbI JAHHBIX

Cnou: jlaHHbIe, KapThl BUAVUMOCTH ¥ CBOOOIHOTO TTPOCTPAaHCTBA
Texuonorusa TOAST
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TabnnuHble NpocTpaHcTBa Posigres

Tabn. np-so Guext [
pg_global ‘

TM no
YMO/YaHUIO

Tabn. np-o ‘ 06bEKT m ‘ 06beKT m ‘ 06BEKT m ‘ 06beKT m
pg_default ‘ ‘ w ‘
TabnmyHoe 06BeKT m 06beKT m 06bekT m o6bekT
e iie= £
S pg_catalog public cxema pg_catalog public
YMONYaHMo
templatel

wtﬁ/v

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 CO34at0TCHA BCe 0O6beKTbI 6a3bl, €C/IM ABHO He yKa3aTb MHOE.

B atom xe Tl xpaHATCA 1 06beKTbl CUCTEMHOrO Katasora. IsHa4yasibHO
B KayecTBe «TI1 no ymonyaHuo» ncnosnbdyercsa TI1 pg_default, HO MOXHO
YCTaHOBUTL U JpYyroe.

Tl pg_global oco6eHHoe: B HEM XpaHATCA Te 06beKTbl CUCTEMHOIO
Katasora, KoTopble ABNAKTCA 00WMMKN AN KnacTepa.
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KaTtanoru Posigres

Tabn. np-8o
pg_global

y ,,,,,,,,,,,,,,, » PGDATA/global/

» PGDATA/base/dboid/

NN
[ ONNN.1
S NNN.2 -

Tabn. np-8o
pg_default
TabnMyHoe -0613EKT -0613(EKT """""""" > PGDATA/pg_tblspc/tsoid -,
”p'BO ;I ;I [T e
“» /nyTb-K-KaTanory/ver/dboid/
postgres templatel

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/.

BHyTpu katanora PGDATA/base/ naHHble 4ONOMHUTENTBHO pa3noXeHbl
no nogkaranoram 6a3 gaHHbIX (ansa PGDATA/global/ ato He TpebyeTcs,
Tak KakK flaHHble B HEM OTHOCATCSA K K/1lacTepy B LIE/IOM).

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 —
KaoKAbI 06bEKT pasmeLaeTcs B OAHOM WM HECKOMbKUX doaiinax.

KaxkabIi Takon (paiisi, HasblBaeMblil ceaMeHmMoM, 3aHUMaET Mo YMOJTHaHUIO
He 6onee 1 GanT (3TOT pazMep MOXHO U3MEHUTL MNP cOopKe cepBepa).

B TOM uncie NO3aToOMy KaXAoMy 0O6beKTY MOXET COOTBETCTBOBATb
HeCcKonbKo ¢haiinoB. Heo6xoAMMO yunTbiBaTh BUSHNE NOTEHLMA/IbHO
60/1bLLIOro KonnyecTsa goaiioB Ha MCNoNb3yeMyro haiyiIoByt0 CUCTEMY.

https://postgrespro.ru/docs/postgresal/16/storage-file-layout




Hcnonb30BaHuEe TaOIMYHBIX IPOCTPAHCTB

H3HavanbHO B KJIacTepe IPUCYTCTBYIOT OBa TaOIMYHEIX IPOCTpaHCcTBa. MHbOpManus 0 HUX COOEePKUTCS B CUCTEMHOM
Kararsore:

=> SELECT spcname FROM pg_tablespace;

spcname

pg default
pg_global
(2 rows)

KoHe4HO, 9TO OfHa U3 ri106abHEIX AJIsI BCEro KilacTepa TabIuil.
AHanoruyHasi KoMmaHaa psql:
=> \db

List of tablespaces
Name | Owner | Location

pg default | postgres |
pg global | postgres |
(2 rows)

I HOBOTO TaGIMYHOTO IPOCTPAHCTBA HYKEH IIyCTOH KaTaJior, BiafeblleM KOTOPOTO sIBIsieTCs mob3oBartessb OC,
3anyckarormui cepsep CYB:

=> \! sudo mkdir /var/lib/postgresql/ts_dir

CMeHHUM Blafiesiblla KaTanaora:

=> \! sudo chown postgres /var/lib/postgresql/ts_dir

Tenepb MO2KEM BBIIIOJTHUTH KOMaHAOYy CO3OaHUA TabIUYHOTO IIPOCTPAHCTBA:
=> CREATE TABLESPACE ts LOCATION '/var/lib/postgresql/ts_dir';
CREATE TABLESPACE

=> \db

List of tablespaces
Name |  Owner | Location

pg default | postgres |

pg global | postgres |

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

IIpu co3paHuy 6a3bl JAHHBIX MOXKHO yKa3aTh TabJIUYHOe IIPOCTPAHCTBO 10 YMOJIYaHUIO:

=> CREATE DATABASE data_physical TABLESPACE ts;

CREATE DATABASE

=> \c data_physical

You are now connected to database "data physical" as user "student".

OTOo 03HAYaeT, YTO Bce 0OBEKTEHL 6a3bl 10 YMOIYaHUIO OYIYT CO3aBaTLCS B 9TOM TabGIMYHOM IIPOCTPAHCTBE.
=> CREATE TABLE t(id integer PRIMARY KEY, s text);

CREATE TABLE

=> INSERT INTO t(id, s)
SELECT id, id::text FROM generate_series(1,100_000) id;

INSERT O 100000
OuncTka 06eCIIeYuT HaM CO3[aHue BCeX CJI0eB TaGIuIlbl (PO 9TO HUXKE):
=> VACUUM t;

VACUUM
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Cnouv n channol Pos{gres

OcHOBHOU a

AAN =2
COOCTBEHHO AdHHBbIe
AN 7

Kapta cBoO0gHOTO Y 2%
TPOCTPAHCTBa

B CTPaHMULIAX I10C/Ie N 7L

OUNCTKN NAN 75777
Kapra BuaumocTu

OTMeyaeT CTPaHMLIBI, ANAN 177

Ha KOTOPBIX BCe
BepCHH CTPOK CT%a;ELI,a
BH/HBI BO BCeX CHHMMKaxX

OO6bIYHO KaXXaoMy 0O0BbEKTY COOTBETCTBYET HECKONLKO c/10eB (forks).
KaxkabIi crnoil — 310 Habop ceameHmMos (TO eCTb OAWH UN HECKOJIbKO
haiinoB). ®aisibl-CErMeHTbl, U3 KOTOPbIX COCTOAT C/10U, JIOTMYECKM pas3buTsbl
Ha cmpaHuybl, 06bIYHO Mo 8 K6anT (3TOT pa3Mep MOXXHO YCTaHOBUTb AJ15
BCEro knactepa ToNbKo npu cbopke cepsepa). CTpaHuubl dhaiinioB BCex
CNnoeB 00BHEKTOB CUMTBLIBAKOTCA C AUCKA COBEPLUEHHO OAHOTUMHO Yepes
o6 mexaHn3m 6ydbepHoro kewa. Camn cnou cogepxar pasHyto
NHpopMaLUnio 1 UMEKOT pasHOe BHYTPEHHEE YCTPONCTBO CTPaHUL.

OCHOBHOI1 €O — 3T0 COGCTBEHHO AaHHble: BEPCUM CTPOK TabnumL, nnm
CTPOKN MH/EKCOB.

Cnou vm (visibility map) — 6utoBas Kapta BUAUMOCTU. B Heil OTMeYeHb!
CTpaHuubl, cogepxallme TOMbKO akTyasibHble BEpPCUN CTPOK, BUAMMbIE

BO BCEX CHUMKaxX AaHHbIX. IHbIMM Cc/ioBaMu, 3TO CTPaHuULbl, KOTOpble AaBHO
He N3MEHSANNCH W YCNen NOTHOCTbI0 OUUCTUTLCS OT HeaKTyaslbHbIX BEPCUIA.

KapTa BuanmocTu NpUMeHsieTcs A8 ONTUMMU3aLUnMmM O4UCTKN (OTMEYEHHbIe
CTPaHULbl HE HYX/AAlTCS B OUMCTKE) U AN YCKOPEHUSI MHAEKCHOro AocTyna.
NHdopmaL s 0 BEPCUOHHOCTM CTPOK XpaHUTCS TOMbKO A1a Tab/uL, HO He
[ANA NHAEKCoB. Mo3ToMy, NOYYMB U3 MHAEKCA CCbISIKY HA BEPCUIO CTPOKMW,
HY>XHO NPOBEPUTb ee BUANMOCTb, 06PATUBLUNCH K TAB/IMYHOI CTpaHuLe.

Ho ecnv B caMOM MHEKCE YXe eCTb BCe HYyXHble CTOMOLbI, a CTpaHuua
OTMeuyeHa B KapTe BUAMMOCTM, TO K TabnuLe MOXHO He obpallaTbCs.

Cnotii fsm (free space map) — kapTa cBOGO4HOro NpocTpaHcTBa. B Heil
OTMEYeHO AOCTYNMHOe MEeCTO BHYTPU CTpaHuL, obpasytloLleecs, Hanpumep,
Npu paboTe O4YNCTKN. ITa KapTa UCMNob3yeTcs Npu BCTaBke HOBbIX BEPCUIA
CTPOK AJ15 TOro, YTOObI ObICTPO HAWTK NOAXOAALLYIO CTPAHWULLY.



Cnou u dausl

V3HaTh pacrnonoxenue ¢Gpaiios, U3 KOTOPHIX COCTOUT OOBLEKT, MOXKHO TaK:
=> SELECT pg_relation_filepath('t');

pg _relation filepath

pg tblspc/16386/PG 16 202307071/16387/16388
(1 row)

ITocmoTpuM Ha camu ¢ainel (MM 1 pa3Mep B OaiTax):

student$ sudo bash -c 'cd /var/lib/postgresql/16/main/pg_tblspc/16386/PG_16_202307071/16387; 1ls -1 16388*'

SrwW------- 1 postgres postgres 4423680 won 5 16:20 16388
-rw------- 1 postgres postgres 24576 wion 5 16:20 16388 fsm
SrW------- 1 postgres postgres 8192 wmon 5 16:20 16388 vm

BupHo, 4TO OHU OTHOCSITCS K TPEM CJIOSIM: OCHOBHOMY, fsm u vm.

OOGBEKTEI MOKHO IIEPEMEINATh MEXKAY TabIUYHBIMHU IPOCTPAHCTBAMH, HO (B OTJIMYKME OT CXEM) 3TO IPUBOIOUT K
busnyeckoMy mepeMeIeHnio JaHHbIX:

=> ALTER TABLE t SET TABLESPACE pg_default;
ALTER TABLE
=> SELECT pg_relation_filepath('t');

pg relation filepath

base/16387/16395
(1 row)

Pa3Mep 00LEKTOB

V3uaTh pasMep, 3aHUMaeMbll 6a30¥ faHHBIX U 00beKTaMU B Hel, MOXKHO C IIOMOIILI0 psafa GyHKINUH.
=> SELECT pg_database_size('data_physical');

pg database size

I71s1 yIpoIeHus: BOCIPUSITUST MOXKHO BEIBECTH YHCJIO B OT(HOPMATHPOBAHHOM BU[IE:
=> SELECT pg_size_pretty(pg_database_size('data_physical'));

pg _size pretty

TTonHEIM pa3Mep TaGIUITE (BMECTE CO BCEMU MHIEKCAMM):
=> SELECT pg_size pretty(pg_total_relation_size('t'));

pg size pretty

6568 kB
(1 row)

A TakxKe OT[eIbHO pa3Mep TaGJIULEL...
=> SELECT pg_size_pretty(pg_table_size('t'));

pg size pretty

4360 kB
(1 row)



..Ml UHJIEKCOB:
=> SELECT pg_size_pretty(pg_indexes_size('t'));

pg size pretty

2208 kB
(1 row)

[Ipu KejaHUM MOXKHO y3HATh ¥ Pa3Mep OTHEJIbHEIX CJI0eB TabJINIlE, HalIpuMep:
=> SELECT pg_size_pretty(pg_relation_size('t','main'));

pg _size pretty

4320 kB
(1 row)

O6GBeM, KOTOPHIM 3aHUMAaeT Ha AUCKe TaOJIMYHOe MPOCTPAHCTBO, IIOKA3HIBAET APYyras QyHKIIH:
=> SELECT pg_size pretty(pg_tablespace_size('ts'));

pg _size pretty

9724 kB
(1 row)



TOAST Posggres

Bepcusi cTpOKM [10/KHa MOMeLaThCsl Ha OZIHY CTPaHULLy

MO>KHO CKaTh 4acCTb aTpubyToB,
WM BBIHECTU B OTAenbHY0 TOAST-Tabnuy,
WIU CKaTbh U BBIHECTH OJHOBPEMEHHO

TOAST-Tabmuia

cxema pg_toast

nozi/iep>kaHa COOCTBEHHBIM MH/IEKCOM

«JI/TMHHBIE» aTPUOYThI pa3JesieHbl Ha YaCTH Pa3MepOM MeHbIIIe CTPAHHLIbI
YNUTAeTCs! TOTBKO MPU 00palljeHNH K «JJTHHHOMY» aTproyTy

cobcTBeHHast BEpCUOHHOCTh

paboTaeT MMpo3pavHo J|yis IPUIOKEHUST

Jtobas Bepcusa cTpokn B PostgreSQL AomkHa LeMKoM nomMeLlaTbCs

Ha OAHY cTpaHuLy. NA «4JIMHHbBIX» BEPCUIA CTPOK NMPUMEHAETCH
TexHonorna TOAST — The Oversized Attributes Storage Technique. OHa
noApasymMmeBaeT HECKO/IbKO cTpaTerui. Noaxoaawmn «4IMHHbIA» aTtpuoyT
MOXET ObITb CXaT Tak, YTOObl BEPCUsI CTPOKM NOMECTUNACh Ha CTpaHuLy.
Ecnn 310 He nony4yaeTtcs, aTpudyT MOXET ObITb OTNPaB/EH B OTAE/bHYIO
cny>kebHyto Tabnuuy. MoryT npMMeHATbCA U 06a noaxoaa.

[NnA Kakaoi OCHOBHOM Tabnuubl NPU HEO6XoAMMOCTI CO3faeTcs oTAe/bHas
toast-tabnuua (M K Hel cneymanbHbIi MHAEKC). Takne Tabnuubl U NHOEKCHI
pacnosiaraloTca B OTAe/IbHOW cxeme pg_toast v N03aToOMy 00bI4YHO HE BUAHbI.

Bepcun CTpoK B toast-Tabnmue Toxe A0/KHbI MOMELATLCS Ha OfHY
CTPaHULLy, MO3TOMY «/I/IMHHbIE» 3HAYEHUSI XPAHATCSA NOPEe3aHHbIMU
Ha yacTu. M3 aTux yacTteit PostgreSQL npo3payHo A1si NpUIoXeHust
«CK/IeMBaET» HEOBX0AMMOE 3HaUeHNe.

Toast-Tabnmua ncnosb3yeTcs TO/IbKO NPy 0bpaLeHnn K «4JIMHHOMY»
3HaveHuto. Kpome Toro, ansa toast-tabnuubl nogaepxmBaeTcs CBOS
BEPCUOHHOCTb: eCc/in 06HOB/IEHME AaHHbIX He 3aTparnBaeTr «4J/IMHHOe»
3HayeHue, HoBas BEPCUA CTPOKN ByAeT CCblNaTbCs Ha TO Xe camoe
3HauyeHue B toast-Tabnmue — 3T0 3KOHOMUT MECTO.

https://postgrespro.ru/docs/postgresqgl/16/storage-toast




TOAST

[To6aBuM B TabnIuLly OYeHb OJIMHHYIO CTPOKY:

=> INSERT INTO t(id, s)
SELECT 0, string_agg(id::text,'.') FROM generate_series(1,5000) AS id;

INSERT 0 1
U3MeHHUTCS 1 pa3Mep TaGIuIIb?
=> SELECT pg_size_pretty(pg_table_size('t'));

pg _size pretty

4416 kB
(1 row)

ITa. A pa3aMep OCHOBHOT'O CJIOSI, B KOTOPOM XPaHSATCS OaHHBIE?
=> SELECT pg_size_pretty(pg_relation_size('t','main'));

pg size pretty

4320 kB
(1 row)

Her.

TToCKOJIBKY BEPCHsi CTPOKHU He IIOMeIaeTCs B ONHY CTpaHHUIly, 3HayeHue aTpubyTa s OygeT pa3pe3aHo Ha YaCTH U
TIOMEIIEHO B OTHOENbHYI0 toast-Tabnuily. Ee MOXKHO OTHICKATh B CHCTEMHOM KaTajiore (MBI HCIIOJIE3YEeM THII regclass, 4TOOH
npeobpa30BaTh 0id B MMsI OTHOIIIEHUS):

=> SELECT oid, reltoastrelid::regclass::text FROM pg_class WHERE relname='t";

oid | reltoastrelid
_______ =
16388 | pg toast.pg toast 16388
(1 row)

CHUMBOJIbHAsI CTPOKa XPAHUTCS 10 YaCTSIM, U3 KOTOPHIX PostgreSQL nmpu HeoOXOOUMOCTH CKIIEUBAET IIOJIHOe 3HaYeHue:

=> SELECT chunk_id, chunk_seq, left(chunk_data::text,45) AS chuck_data
FROM pg_toast.pg_toast_16388;

chunk_id | chunk seq | chuck data

__________ T
16398 | 0 | \x545d000000312e322e332e342e00352e362e372e382
16398 | 1 | \x392e353161ff31002e3531322e353133002e3531342
16398 | 2 | \xe2l5e216e217e218abe219ella30ellb30ellc30ell
16398 | 3 | \x11f4aa3611f43611f43611f43611f4aa3611f43611f
16398 | 4 | \xf43211f4325511143211f43211f43211f4325511f43
16398 | 5 | \xf43811f43811f43811f4385511f43811143811f4381
16398 | 6 | \x11f4aa3411f43411f43411f43411Ff4aa3411143411f
16398 | 7 | \x0132370132a2a370132370132370132370132aa38013
16398 | 8 | \xf43611f43611f43611f4365511f43611f43611f4361

(9 rows)

B 3akmouenve ynanuM 6a3y SaHHBIX.

=> \c postgres

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

=> DROP DATABASE data_physical;

DROP DATABASE

ITocne Toro, Kak B TAOIMYHOM IIPOCTPAHCTBE HE 0CTAJIOCh OOBEKTOB, MOXKHO yOAJIUTh U €ro:
=> DROP TABLESPACE ts;

DROP TABLESPACE






ITormn Pogga’?é%

dusuuecku

JJaHHbIe pacrpe/ie/ieHbl M0 TabJIMYHBIM MPOCTPAaHCTBaM (KaTasioram)
00OBEeKT Mpe/iCTaB/IeH HeCKOJIbKUMU CJIOSMHU
KaKbIM C/I0M COCTOUT M3 OJJHOTO W/IM HECKOJBbKUX (hali/IoB-CErMeHTOB

TabmMuHBIMY TIPOCTPAHCTBAMU YIIPAB/ISET aJIMUHHCTPATOP

Cnowu, ¢annel, TOAST — BHyTpeHHss KyxHs1 PostgreSQL
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[1pakTnKa Pos{gres

1. Co3paiiTe HOBYIO 0a3y ZAHHBIX U TIOJK/TFOUNTECH K HEH.
Co3paiite TabIMYHOE TIPOCTPAHCTBO tS.
Co3paiite Tabuily t B TaGIMUHOM IMPOCTPAHCTBE tS
1 100aBbTE B HEE HECKOJIBKO CTPOK.

2. BrruuciuTe o0beM, 3aHUMaeMbIi 0a30M JJaHHBIX, TaO/IULIeH
¥ TaOTMUYHBIMU TIpOCTpaHCTBaMu ts v pg_default.

3. Tlepenecure Tabnuiy B TabnruHoe npocTpaHcTBo pg_default.
Kak n3menusicsi o0beM Tab/TMUHBIX TTPOCTPAHCTB?

4. Ypanute TabiMYHOE TIPOCTPAHCTRO tS.

11



1. TaO0IMYHBIE MIPOCTPAHCTBA U TadIHIIa

Co3pmaeM 6a3y maHHBIX:

=> CREATE DATABASE data_physical;

CREATE DATABASE

=> \c data_physical

You are now connected to database "data physical" as user "student".
TabmuyHOE IPOCTPAHCTBO:

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

Co3spmaeM TabmmuIy:

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

CREATE TABLE

=> INSERT INTO t SELECT 1 FROM generate_series(1,1000);

INSERT 0 1000

2. Pa3mep DaHHBIX

O6beM 6a3bl JaHHBIX:

=> SELECT pg_size_pretty(pg_database_size('data_physical')) AS db_size;

7564 kB
(1 row)

Pa3mep TaOMuUIIH:

=> SELECT pg_size_pretty(pg_total_relation_size('t')) AS t_size;

O0BbeM TabGIUYHBIX TPOCTPAHCTB:

=> SELECT
pg_size pretty(pg_tablespace_size('pg_default')) AS pg_default_size,
pg_size_pretty(pg_tablespace_size('ts')) AS ts_size;

pg_default_size | ts_size

Pa3mep TabIUYHOTO IPOCTPAHCTBA 60JIbllie pa3dMepa Tabauilsl Ha 4kB 13-3a 0co6eHHOCTeH BEIYUCIIEHUS pa3Mepa
COmepKUMOro Katajora B Linux.

3. IlepeHOC TAOIHIIBI

ITepeHeceM Tabnuuy:
=> ALTER TABLE t SET TABLESPACE pg_default;
ALTER TABLE

HoBrlil 06beM TaGIuYHBIX IPOCTPAHCTB:



=> SELECT

pg_size_pretty(pg_tablespace_size('pg_default')) AS pg_default_size,
pg_size_pretty(pg_tablespace_size('ts')) AS ts_size;

pg default size | ts size
_________________ L
36 MB | 4096 bytes
(1 row)

4. YpajeHnue TaG/IMYHOIrO MPOCTPAaHCTBa

YnanseM TaGIuyHOE MPOCTPAHCTBO. ..

=> DROP TABLESPACE ts;

DROP TABLESPACE

..M KaTaJor, rae ObUIH pa3MeleHsl er0 JaHHEE:

student$ sudo rm -rf /var/lib/postgresql/ts_dir

=> \c postgres

You are now connected to database "postgres" as user "student".
=> DROP DATABASE data_physical;

DROP DATABASE



