OpraHuzaumsa aaHHbIX
Hun3knn ypoBeHb

ol PROFESSIONAL

Posygres

ABTOpCKue npaBsa
© Postgres Professional, 2015-2022
ABTopbI: Erop Poros, lNasen JlysaHos, /nba baltaHoB

Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHne maTepunanios Kypca (npeseHTaLmu,
AeMOHCTpaummn) paspeluaetcs 6e3 orpaHuyeHunii. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHns KoMmnaHum
Postgres Professional. 3anpeuwjaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHnst 1 NPeASIOKEHNA HanpaBNANTe No aapecy:
edu@postgrespro.ru

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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Tembl Posigres

dalisbl JaHHBIX
Crnou: JaHHbIe, KapThl BUIMMOCTH 1 CBOOOIHOTO ITPOCTPAaHCTBA

Hmvnnable Bepcur cTpoK U TOAST
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Cnou o6beKkTa Posigres

main

NNN.2

a NNN.1

NNN

NNN_fsm.1
NNN_fsm

NNN_vm

pg_relation_size

O6bI4HO KaxXXaoMy 00bekTy B/l, XpaHswemy gaHHble (Tabnuue, UHAEKCY,
nocnenoBare/ibHOCTU, MaTtepuasiM3oBaHHOMY NpeacTaB/IeHNIO),
COOTBETCTBYET HECKO/bKO cs10e8 (forks). Kaxablii Cron coaepxuT
onpeaeneHHbli BUA AaHHbIX.

BHauasie cnoii coaepxuTt oguH-eANHCTBEHHbIN thain. ims chainna coctont
N3 YNCNOBOIo naeHTUdmKaropa, K KOTopomy MoXeT 6bITb f06aB/1eHO
OKOHYaHWe, COOTBETCTBYHOLLEE NUMEHM CJI0A.

daiin nocteneHHo pacTeT u, Korga ero pasmep goxoaut oo 1 Méaiita,
co3pgaeTcd cneayrowmin dpan aToro e cnos. Takne gpannsl MHoraa
Has3blBalOT ceameHmamu. MNopaakoBbIi HOMeEP cermeHTa go6aBnAeTcs

B KOHel nMmeHun danna. O6Lnii pasmep /1060ro €108 nNokasbiBaeT PYyHKUNA
pg_relation_size.

OrpaHnyeHne pasmepa aina B 1 6anT BO3HUKIO NCTOPUUECKN OJ1S
NOALEPXKKM PasINYHbIX (daii/IoBbIX CUCTEM, HEKOTOPbIE U3 KOTOPbLIX HE
yMeloT paboTtartb ¢ dhanniamm 601bLOro pasmepa. YCTaHOBUTb APYroin
pasMep MOXHO TO/IbKO Nnpu cbopke cepBepa U3 NCXOLHbIX KOAoB (--with-
segsize).

Takum 06pa3om, ogHOMY 00beKTy B[] Ha AMCKe MOXEeT COOTBETCTBOBATb
HecKosbko doainos. Ana He60bLWOoN Tabnuubl nx 6yaet 3, ANa nHAekKca —
ABa. Bce paitnibl 06beKTOB, NpUHaanexawmx ogHoMy TabmyHomy
NPOCTpPaHCTBY M oAHoi B/, 6yayT noMeLLleHbl B OANH KaTasor. 3TO
Heo6X0AMMO YUYMTbIBaTb, MOTOMY YTO (hali/lIoBble CUCTEMbI MOTYT HE OYEHb
XOpOLLO paboTaTb C 60/1bLUMM KONMYECTBOM (pai/ioB B Kataslore.
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Cnou Posy{gres

OCHOBHOH CJ/I0H

coOCTBEHHO JJaHHbIe (BepCUX CTPOK)
CYILIECTBYET ZJIsi BCeX 00BEKTOB

Crou nHuLManu3anuu (init)
«ITIYCTBIMIKa» /i1 OCHOBHOI'O CJ/I0A
WCITO/b3YeTCsI TIPU cO0e; TOMBKO /17T HeXKYPHa/TUPYeMbIX TabuL]

Kaprta Bugumoctu (vim)

CYIIIeCTBYeT TOBKO JJisl TabJTHL]

Kapra cBob6ogHOr0 ripoctpadcTsa (fsm)

CYIIeCTBYeT U /iJisl TaO/IL], U A1 UH/EKCOB

[MocMOTpMM Tenepb Ha TUMbI C/I0EB.

OcHOBHOU ¢/1000 — 3T0 COOCTBEHHO AaHHbIE: BepPCUU CTPOK Tabnvu, nnm
NHOEKCHbIe 3anncu. MimeHa haiiioB OCHOBHOIO C/10s coBnagaroT
c ngeHtudmkaropom. OCHOBHOW CMOW CyLECTBYET A/151 NI06bIX 0ObEKTOB.

IMeHa haiinoB ¢/1051 UHUyuau3ayuu oOKaHuMBaKTCs Ha «_init». TOT coi
CYLLECTBYET TO/IbKO A1 HEXYPHa/IMpyeMbIX Tabnu, (Co3aHHbIX

¢ ykazaHnem UNLOGGED) n nx nHgekcoB. TakMe 06beKTbl HAYEM He
OT/INYAKOTCA OT 0ObIYHbIX, HO AEACTBUSA C HUMMK HE 3anncbiBatOTCS B XXypHaUl
ynpexgatollei 3annucu. 3a cyeT aToro pabota ¢ HUMKU NponucxoauT bbicTpee,
HO B C/ly4ae €605 X COAEePXXMMOE HEBO3MOXHO BOCCTAHOBUTL. Mpu
BOccTaHoB/ieHUN PostgreSQL npocTo yaanser Bce C/1oM Taknux 00 bEKTOB U
3anncbiBaeT CI0M MHULMaIM3aLnm Ha MecTo OCHOBHOIO cosi. B pesynbtare
noslyyaercsa nycrasa rabnuua.

https://postgrespro.ru/docs/postgresqgl/13/storage-init

Cnon vm (visibility map) — 6utoBas kapta suaumocTtu. MimeHa paiinos
3TOr0 C/1051 OKaHUMBAKTCA Ha «_vm». C/ioil cyllecTBYeT TO/IbKO ANs
Tabnuy,; o1 NHAEKCOB He NoAdepXnBaeTcs oTAe/ibHasa BEPCUOHHOCTb.

Cnotii fsm (free space map) — kapma c80600H020 rpocmpaHcmsa. VimeHa
dhaitnoB 3TOro €109 OKaH4YMBaOTCA Ha «_fsm». DTOT Col cyLlecTByeT U
Ana Taénuu, n Ana NHAEKCOB.

[Mpo ABe 3TK KapTbl pacckasblBasioCb B MoAy/e «ApXUTEKTYpa».
https://postgrespro.ru/docs/postgresqgl/13/storage-fsm
https://postgrespro.ru/docs/postgresqgl/13/storage-vm




Pacnonoxenue panios

=> CREATE DATABASE data_lowlevel;

CREATE DATABASE

=> \c data_lowlevel

You are now connected to database "data lowlevel" as user "student".
Co3pmaguM TabnIuly ¥ TOCMOTPUM Ha GaWiiel, MPUHAAJIeXKallye eun.

=> CREATE TABLE t(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
n numeric

)i

CREATE TABLE

=> INSERT INTO t(n) SELECT id FROM generate_series(1,10000) AS id;
INSERT 0 10000

=> VACUUM t;

VACUUM

IlyTe mo ocHOBHOTrO (aiina oTHOCcuTenbHO PGDATA MOXKHO HONIy4YuTh GyHKIUEH:
=> SELECT pg_relation_filepath('t');

pg_relation filepath

base/16527/16530
(1 row)

ITockonpKky Tabnuila HaxoouTCcs B TabnuyHOM npocTtpancTBe pg default, myTs Haunnaetcs ¢ base. 3aTeM umet uMs
KaTaJsiora ajs 0a3sl JaHHBIX:

=> SELECT oid FROM pg_database WHERE datname = 'data_lowlevel';

3aTreM — coOcTBeHHO uMs (aiina. ETo MOXHO y3HATh ClIenyIomuM 06pa3om:
=> SELECT relfilenode FROM pg_class WHERE relname = 't';

relfilenode

Tem u yno6Hua dbyukuus pg relation filepath, uTo BeImaeT roToBeli nyTh 663 HEOOXOAUMOCTH BBIIOIHSITH HECKOJIEKO
3aIpPOCOB K CUCTEMHOMY KaTaJory.

ITocmotpuM Ha ¢aiinsl. [Joctyn K Katanory PGDATA nMmeet Tonpko nonbs3osaTenb OC postgres, mosromy koMmaHza ls
BbIJAETCs OT €erO UMEHH:

postgres$ 1s -1 /var/lib/postgresql/13/main/base/16527/16530%*

SrwW------- 1 postgres postgres 450560 Hoa 30 18:09 /var/lib/postgresql/13/main/base/16527/16530
SrW------- 1 postgres postgres 24576 Hoa 30 18:09 /var/lib/postgresql/13/main/base/16527/16530 fsm
SrW----- - 1 postgres postgres 8192 Hos 30 18:09 /var/lib/postgresql/13/main/base/16527/16530 vm

MBI BUIMM TPH CJIOST: OCHOBHOM CJIOM, KapTy CBOOOMHOTO MPOCTPaHCcTBa (fsm) u KapTy BUAUMOCTH (Vm).
AHaNOrMYHO MOXKHO IIOCMOTPETh U Ha (aisibl HHOeKca:

=> \d t



Table "public.t"

Column | Type | Collation | Nullable | Default

-------- B T e T
id | integer | | not null | generated always as identity
n | numeric | | |

Indexes:

"t pkey" PRIMARY KEY, btree (id)

=> SELECT pg_relation_filepath('t_pkey');

pg relation filepath

base/16527/16536
(1 row)

postgres$ 1s -1 /var/lib/postgresql/13/main/base/16527/16536*

SrW------- 1 postgres postgres 245760 Hos 30 18:09 /var/lib/postgresql/13/main/base/16527/16536
Y Ha dains NOCIeN0BaTEIbHOCTH, CO3MAHHOM I IEPBUYHOTO KITI0Ya:

=> SELECT pg_relation_filepath(pg_get_serial_sequence('t','id'));

pg_relation filepath

base/16527/16528
(1 row)

postgres$ 1s -1 /var/lib/postgresql/13/main/base/16527/16528%*

CyuiecTByeT Noje3Hoe pacuupeHre oid2name, BXofsiee B CTaHAAPTHYIO IIOCTABKY, C IIOMOIIbI0 KOTOPOT0 MOZXKHO JIETKO
cBsI3aTh 00BEKTH Bl 1 dantis.

MoxHo IIOCMOTpPETEL BCe 0as3sl OJaHHBIX:
student$ /usr/lib/postgresql/13/bin/oid2name

All databases:
0id Database Name Tablespace

16527 data lowlevel pg default

13485 postgres pg default
16385 student pg default
13484 template® pg default

1 templatel pg default

MOKHO ITOCMOTPETH BCe 0OBEKTEI B Gase:
student$ /usr/lib/postgresql/13/bin/oid2name -d data_lowlevel

From database "data lowlevel":
Filenode Table Name

Wnu Bce TaGnuYHbIe IPOCTPAHCTBA B 6a3e:
student$ /usr/lib/postgresql/13/bin/oid2name -d data_lowlevel -s

All tablespaces:
0id Tablespace Name

1663 pg_default
1664 pg global

MOKHO T0 UMeHHU TabGJIUITEl Y3HATh UM (daiina:
student$ /usr/lib/postgresql/13/bin/oid2name -d data_lowlevel -t t

From database "data lowlevel":
Filenode Table Name

WUnm Hao6opoT, 10 HOMepy (daiina y3HaTh TabIuIy:
student$ /usr/lib/postgresql/13/bin/oid2name -d data_lowlevel -f 16530

From database "data lowlevel":
Filenode Table Name



Pa3smep cioeB

Pa3mep ¢daiinoBs, BXOOAMINUX B CIIOM, MOKHO, KOHEYHO, IOCMOTPETh B (alIoBOM CUCTEME, HO CyIIECTBYEeT CliellnalbHas
yuKIUS 071 TOoNydYeHUs pa3Mepa KaxKaoro CJI0SI B OTHEeIbHOCTH:

=> SELECT pg_relation_size('t','main') main,
pg_relation_size('t','fsm') fsm,
pg_relation_size('t','vm') vm;

450560 | 24576 | 8192
(1 row)



TOAST Posggres

Bepcusi cTpOKM [10/KHa MOMeLaThCsl Ha OZIHY CTPaHULLy

MOYXKHO C)KaTb YacTb I0JIei
MOXXHO BBIHECTH UaCTh M0JIEH B OTZAE/bHYIO toast-Tabmily
MO)XHO CKaThb U BbIHECTU OJHOBPEMEHHO

Toast-Tabuiia

Haxo[UTCs B cxeMme pg_toast (pg_toast_temp_N)

roziiep>kaHa COOCTBeHHBIM UH/EKCOM

COZIepP)KUT (hparMeHThI «JTMHHBIX» 3HaueHW pa3MepoM MeHbIIle CTPaHHULIbI
YNUTAeTCs! TOTBKO MPU 00palljeHNH K «JJTAHHOMY» TTOTIO

MeeT COOCTBEHHYIO BEPCOHHOCTh

WCTIO/B3YeTCsI TIPO3PauHO IS PUIOKEHUS

JTtobas Bepcusa cTpokn B PostgreSQL AomkHa LemkomMm noMelatbcs Ha
Of4HY CTpaHuuy. ANna «O4J/IMHHBIX» BEPCUA CTPOK NPUMEHSAETCH TEXHO/OIUS
TOAST — The Oversized Attributes Storage Technique. OHa
nofApasymMeBaeT HeCKO/IbKO cTpareruii paboTbl C «4JIMHHBIMUY» NOSIAMWN.
3HauyeHne Nonsa MOXET BbITb CXaTo Tak, UTOObl BEpPCUsSi CTPOKU NOMeCTUIACh
Ha cTpaHuuy. 3HayeHne MOoXeT 6bITb YopaHO M3 BEpCUKN 1 NepemeLleHo

B OTAENbHYIO CMy)XebHyto Tabnunyy. Moryt npuMeHATLCA 1 06a nogxoaa:
Kakne-To 3Ha4yeHus ByayT Cxarbl, Kakme-To — NnepemMeLleHbl, Kakne-1o —
cXartbl 1 nepemMeLLeHbl 04HOBPEMEHHO.

[Nsi KaKAoin OCHOBHOW Tabnnupbl NP HEOBXOAUMOCTM CO30aETCA OTAEe/IbHas
toast-tabnuua (1 K Hel cneymanbHbIi MHAEKC). Takne Tabnuubl U NHOEKCHI
pacnonaratTcs B 0TAe/bHOM cxeMe pg_toast 1 N03ToMy 06bIYHO HE BUAHbI
(N8 BpemMeHHbIX Tabnuu ncnonb3yeTcs cxema pg_toast temp N
aHa/10rM4yHo 06bIYHOKM pg_temp_N).

Bepcuun cTpok B toast-tabnuue Toxe A0/MKHbI MOMELLAaTLCA Ha OAHY
CTpaHuLy, NO3TOMY AJ/IMHHbIE 3HAYEHUS XPAHATCA NOpPe3aHHbIMU Ha
bparmeHTbl. 13 atux doparmeHToB PostgreSQL npo3spayHo ans
MPUIOXEHUS «CKNENBaAET» HeE0OXoaMMOoe 3HaUYEHNE.

Toast-Tabnuua ncnonb3yeTcs TO/IbKO NPy 06paLLeHnn K ASIMHHOMY
3HauyeHuto. Kpome Toro, ans toast-tabnuubl NoaaepXnMBaeTcs CBOS
BEPCUOHHOCTb: €C/I 0GHOB/IEHNE [laHHbIX HE 3aTparnBaeT «A/IMHHOEe»
3HaueHune, HoBasi BEPCUSl CTPOKM BYIET CCbINIaThCs Ha TO Xe camoe
3HauyeHue B toast-TabsmLe — 3T0 IKOHOMUT MECTO.

https://postgrespro.ru/docs/postgresqgl/13/storage-toast




TOAST

B Tabmuile t ecTh cTOJIGEI] TUIIA NUMeEric. ITOT TUII MOXKET PaboTaTh C OYeHb OONBIIMMU YHCIaMu. Hampumep, C TAKUMU:

=> SELECT length( (123456789::numeric ~ 12345::numeric)::text );

IIpu 9TOM, €C/TM BCTAaBUThH TAKOE 3HAUYEHUe B Tabnuily, pa3mep GaiaoB He U3MEHUTCS:
=> SELECT pg_relation_size('t','main');

pg_relation size

=> INSERT INTO t(n) SELECT 123456789::numeric ~ 12345::numeric;
INSERT 0 1
=> SELECT pg_relation_size('t','main');

pg_relation size

ITockOJIBKY BEPCHUSI CTPOKU HE MOXKET IIOMECTUTh Ha ONHY CTPAHUIy, OHA XPAHUTCS B OTOENIbHOU toast-rabnune. Toast-
TabIuIla ¥ UHOEKC K Hel CO3[al0TCs aBTOMATHYECKH [JIsI KaXKIo¥ TaOIHUIIE, B KOTOPOM €CTh MOTEHIIHATbHO «IIMHHBIA» THUIL
IaHHBIX, ¥ UCIOJIb3YIOTCS 10 HEOOXOOUMOCTH.

UwMs u upeHTHOUKATOP TAKOM TaGIMULIbI MOKHO HAWTH CIIeAYIOMKUM 06pa3oM:

=> SELECT relname, relfilenode FROM pg_class WHERE oid = (
SELECT reltoastrelid FROM pg_class WHERE oid = 't'::regclass
);

relname | relfilenode
________________ Fomm e e e e e e e e
pg toast 16530 | 16533
(1 row)

BoT u ¢atinbr toast-rabnuIe:
postgres$ ls -1 /var/lib/postgresql/13/main/base/16527/16533%*

SrW----- - 1 postgres postgres 57344 Hos 30 18:09 /var/lib/postgresql/13/main/base/16527/16533
SrW----- - 1 postgres postgres 24576 Hos 30 18:09 /var/lib/postgresql/13/main/base/16527/16533 fsm

Cy11ecTBYIOT HECKOJIBKO CTpaTeruit paboTsl ¢ OIMHHBIMU 3HadYeHUsiMu. Ha3BaHue cTpaTeruu ykaselBaeTcs B IIoje Storage:

=> \d+ t
Table "public.t"
Column | Type | Collation | Nullable | Default | Storage | Stats target | Description
-------- B T T T T e e e T
id | integer | | not null | generated always as identity | plain |
n | numeric | | | | main | |
Indexes:

"t pkey" PRIMARY KEY, btree (id)
Access method: heap

e plain — TOAST He npuMeHsieTcs (TUII UMeeT GUKCHPOBAHHYIO OJINHY);

e extended — npuMeHsieTCs Kak cxkKaTue, TaK U OTHEJIbHOE XpPaHEeHUE;

e external — cxXkaTue He UCIIONIbL3YeTCs, TOJIBKO OTHENIbHOE XPaHeHHe;

e main — o6pabaTHBAlOTCS B IIOCIENHIO OYepeb C IPUOPUTETOM CXKAaTHU.

CTpaTel"I/IIO MOZKHO USMEHHUTH, €CJIX 3TO HeOﬁXO]II/IMO. Har[pnMep, €CJIi U3BECTHO, YTO B CTOJ'I6He XPaHATCA y2Ke CXKaThble



IaHHBIE, PA3YMHO IIOCTaBUTh CTpaTeruio external.
TIpocTto mnsa npumepa:
=> ALTER TABLE t ALTER COLUMN n SET STORAGE external;

ALTER TABLE

OTa omepauus He MeHsIeT CyIeCTBYIOIINe TaHHbIe B TaOIuIle, HO OIIpenesieT CTPAaTeruio paboThl C HOBEIMU BEPCUSIMU
CTPOK.
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Pasmep Tabnuubl Posggres

Tabnuua TOAST VHpekcbl

%% &%
%

pg_table_size pg_indexes_size

pg_total_relation_size

Kak y»xe roBopmioch, pasmep OTAE/IbHOro C/1051 MOXHO MOMAYUNTb PyHKUMEN
pg_relation_size. YUTob6bl HEe CyMMUpPOBaTb pasmMepbl OTAENbHbIX CI0EB, €CTb
HECKO/IbKO (DYHKLNIA, NoKa3biBaloLWMX pasMepbl Tabnunubl:

* pg_table size nokasbiBaeT pasmep Tabnuubl 1 ee toast-yacTtu (toast-
Tabnuupbl N 06CNYXMBAKOLLETO ee NHAeKca), HO 6e3 00bIYHbIX NHAEKCOB.
DTy Xe PYHKLMIO MOXHO UCMOMb30BaTb AJ15 BblYUC/IEHNSA pa3mepa
OTAENbHOIo NHAEKca: U Tabnmubl, 1 UHAEKCHI ABNAKOTCA OTHOLUEHUAMMU,
N, HECMOTPSA Ha Ha3BaHue, (PYHKUNSA NMPUHMMAET 1t060e OTHOLLEHME.

* pg_indexes_size cymMuUpPYeT pasMepbl BCEX MHAEKCOB Tabnunubl, Kpome
nHaekca toast-rabnuupl.

* pg_total relation_size nokasbiBaeT Mo/HbIA pasMep Tabnuubl, BMecTe
CO BCEMU ee UHAEeKcaMu.



Pa3zMep TabuubI

Pa3mep Tabnuibl, BKiIodas toast-Tabnuily u 06CIyKUBAIOMINY ee HHIEKC:
=> SELECT pg_table_size('t');

pg table size

581632
(1 row)

OOmuii pa3mMep BCEX UHOEKCOB TaOIUIIB:
=> SELECT pg_indexes_size('t');

pg_indexes size

[l5st moyty4eHust pa3Mepa OTHEeNIbHOTO HHAeKCca MOXKHO BOCIIONIb30BaThCA GyHKIMeR pg table size. Toast-uacTu y nHIEKCOB
HeT, T03ToMy QYHKIUS ITOKazKeT TOJIbKO Pa3Mep BCEX CJI0eB MHAeKca (main, fsm).

Ceiiyac y TabIUIEI TOJIBKO OOUH MHAEKC 110 IePBUYHOMY KJIIOYY, IO3TOMY pa3Mep 3TOro MHAEeKCa COBIIafiaeT Co 3HauYeHueM
pg indexes size:

=> SELECT pg_table_size('t_pkey') AS t_pkey;

245760
(1 row)

OO6muii pa3mep Tabnunel, Bmodatomuit TOAST u Bce HHOEKCHI:
=> SELECT pg_total_relation_size('t');

pg total relation size

827392
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Toru Posigres

OOGBeKT rpe/icTaB/eH HeCKOJTbKUMU CJIOSIMU
C/10¥1 COCTOUT W3 OJHOTO WU HECKOJIbKUX (pali/IoB-CeTMEHTOB

Inst «IIMHHBIX» BePCUA CTPOK ucronb3dyetcs TOAST

10
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[1pakTnKa Pos{gres

1. Co3paiiTe HEXXYPHA/IMPYEMYIO TabMUITy B TIO/Tb30BaTe/THCKOM
TaOJTMYHOM MPOCTPAHCTBE U YOeuTeCh, uTo 1l TaO/IULIbI
CyLLeCTBYeT CJIOM init.

Ynanurte co3faHHOe TabIMUHOe MPOCTPAHCTBO.

2. CospgaiiTe Tab/MIly Co CTO/IOIOM THTIA text.
Kakasi cTpaTerusi XpaHeHHsi IPUMEHSIeTCS [IJIsl 3TOro CToJ0a?

Vi3meHHTe cTpaTeruro Ha external ¥ BcTaBbTe B TaOMUITY
KOPOTKYIO U JIMHHYIO CTPOKH.

[TpoBepkTe, TOMa/M JId CTPOKU B toast-TabIUILy, BHITIOHKB
TIpSIMOH 3arpoc K Heil. OOBsICHUTE, TTOUeMy.

11



1. HexxypHanupyeMasi Tabauna

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

=> CREATE DATABASE data_lowlevel;

CREATE DATABASE

=> \c data_lowlevel

You are now connected to database "data lowlevel" as user "student".
=> CREATE UNLOGGED TABLE u(n integer) TABLESPACE ts;

CREATE TABLE

=> INSERT INTO u(n) SELECT n FROM generate_series(1,1000) n;
INSERT 0 1000

=> SELECT pg_relation_filepath('u');

pg relation filepath

pg tblspc/16705/PG 13 202007201/16706/16707
(1 row)

TTocMmoTpuM Ha (aiiibl TaGIUIEL.

O6paTnTe BHUMaHNeE, YTO CJIefyIolasi KOMaHfa 1s BEIIIOIHAETCS OT UMEHHU I10JIb30BaTesst postgres. YToOb IOBTOPUTH TaKyl0 KOMaHIY,
ymoOHO CHa4asia OTKPHITH ellle ONHO OKHO TepPMHHAasa U IePeKIII0YUTLCS B HEM Ha APYToro MoJIb30BaTellst KOMaHOM:

student$ sudo su postgres
U 3aTeM B 9TOM K€ OKHE BBIIOJIHUTE:

postgres$ 1s -1 /var/lib/postgresql/13/main/pg_tblspc/16705/PG_13_202007201/16706/16707*

SrW------ - 1 postgres postgres 40960 Hos 30 18:12 /var/lib/postgresql/13/main/pg_tblspc/16705/PG_13 202007201/16706/16707
SrW- - - 1 postgres postgres 24576 Hos 30 18:12 /var/lib/postgresql/13/main/pg tblspc/16705/PG_13 202007201/16706/16707 fsm
rW---- - 1 postgres postgres 0 Hos 30 18:12 /var/lib/postgresql/13/main/pg tblspc/16705/PG_13 202007201/16706/16707 init

Ypanum co3maHHOe TaGIMYHOE IPOCTPAHCTBO:
=> DROP TABLE u;

DROP TABLE

=> DROP TABLESPACE ts;

DROP TABLESPACE

2. TabdHIIa C TEKCTOBBIM CTOJIOIIOM

=> CREATE TABLE t(s text);
CREATE TABLE
= \d+ t

Table "public.t"
Column | Type | Collation | Nullable | Default | Storage | Stats target | Description

s | text | | | | extended | |
Access method: heap

Tlo ymonuanuio OJist TUumna text ucronb3yercs: crparerus extended.
H3smeHUM cTpaTeruio Ha external:

=> ALTER TABLE t ALTER COLUMN s SET STORAGE external;
ALTER TABLE

=> INSERT INTO t(s) VALUES ('KopoTkas cTpoka.');

INSERT 0 1

=> INSERT INTO t(s) VALUES (repeat('A',3456));

INSERT 0 1

IIpoBepum toast-Tabnuiry:



=> SELECT relname FROM pg_class WHERE oid = (
SELECT reltoastrelid FROM pg_class WHERE relname='t"
)i

relname

pg_toast_16710
(1 row)

Toast-Tabnuila «cupsiTaHa», Tak KakK HaXOOUTCS B CXeMe, KOTOPOi HeT B IIyTH IoucKa. Y 3To mpaBuibHO, TocKonbky TOAST pabotaeT
IPO3pavHo AJIs NoJIb30BaTesisa. Ho 3arnsaHyTs B TaGIuIly BCe-TaKU MOXKHO:

=> SELECT chunk_id, chunk_seq, length(chunk_data)
FROM pg_toast.pg_toast_16710
ORDER BY chunk_id, chunk_seq;

chunk _id | chunk seq | length

(2 rows)

Bupgwo, yto B TOAST-Tabnumy momnasnia TOBKO MJIMHHAS CTPOKa (ABa ¢pparmMeHTa, o6uuii pa3Mep COBIAmaeT C AJIMHON CTpPoku). KopoTkas
cTpoka He BhiHeceHa B TOAST mpocTo TOTOMY, YTO B 3TOM HET HEOOXOAUMOCTH — BEPCUS CTPOKHU U 6€3 9TOr0 IIOMENIAeTCs B CTPAHUILY.



o)) PROFESSIONAL

[1pakTuka+ Pos{gres

1. Co3gaiite 6a3y JaHHBIX.

CpaBHuTe pa3Mep 0a3bl JaHHBIX, BO3BPalllaeMbIi (QyHKI[HeH
pg_database_size, c ob1um pa3mMepoB Bcex Tabiuil B 3Toi Oa3e.

OOGBbsicHUTE TO/TyUeHHbIN pe3y/IbTar.
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1. Cnucok Tabnuu, 6asbl AaHHbIX MOXHO NOAYYNUTb U3 Tabnuuel pg_class
CMCTEMHOrO KaTtanora.



1. CpaBHeHHe pa3MepoOB 0a3bl JTaHHBIX M TA0/IHII B HEH

=> CREATE DATABASE data_lowlevel;

CREATE DATABASE

=> \c data_lowlevel

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

axke mycTas 6a3a JaHHBIX COOEPKUT TAOIUITE], OTHOCSIIHUECS K CUCTEMHOTO KaTasory. [TOJHEIN CIIMCOK OTHOIIEHUNR
MOKHO IOITy4YUTh U3 Tabmuikl pg class. Y3 BEIGOPKY Haf0 UCKITIOYUTD:

e Tabmuiel, obIIMe A BCEro KilacTepa (OHU He OTHOCSTCS K TeKyIel 0a3e JaHHBIX);
e WHAEKCH U toast-tabmuirel (OHM OyOyT aBTOMATUYECKHU YYTEHE! IIPHU ITOACYEeTa pPa3Mepa).

=> SELECT sum(pg_total_relation_size(oid))
FROM pg_class

WHERE NOT relisshared

AND relkind = 'r';

7979008
(1 row)

Pa3mMep 6a3bl MJaHHBIX OKA3bIBAETCSI HECKOJILKO GOJIBIIE:
=> SELECT pg_database_size('data_lowlevel');

pg database size

Ieno B ToMm, uTo pyukIus pg database size Bo3BpamaeT pa3mep Karasnora $HaijoBON CHCTEMEL, a B 9TOM KaTajiore
HaXOMASTCSI HECKOJIBKO CITy2KeOHEBIX (alios.

=> SELECT oid FROM pg_database WHERE datname = 'data_lowlevel';

OOpaTuTe BHUMAaHUE, YTO CJIEAYIOIasi KOMaHAa 1S BEIONIHSIETCS OT UMEHU II0JIb30BaTes postgres. YToOw TIOBTOPUTH
TaKy0 KOMaHAy, yIOOHO CHadasa OTKPHITh ellle OJHO OKHO TEPMUHAJIa U IMEPEKIIIOYUTLCS B HEM Ha APYTOTo [I0JIb30BaTEIIS
KOMAaH/I0M:

student$ sudo su postgres
U 3aTeM B 9TOM K€ OKHE BBHIIIOJIHUTD:

postgres$ ls -1 /var/lib/postgresql/13/main/base/16717/[~0-9]%*

SrW------- 1 postgres postgres 512 Hos 30 18:12 /var/lib/postgresql/13/main/base/16717/pg filenode.map
SrwW------- 1 postgres postgres 151596 Hos 30 18:12 /var/lib/postgresql/13/main/base/16717/pg_internal.init
SrwW------- 1 postgres postgres 3 Hos 30 18:12 /var/lib/postgresql/13/main/base/16717/PG_VERSION

e pg filenode.map — orobpaxkeHue oid HEKOTOPEIX TabIuI] B UMeHa (Haios;
e pg internal.init — Kem cucTeMHOr0 KaTasnora;
e PG VERSION — Bepcust PostgreSQL.

W3-3a Toro, uTo ogHu (GpyHKINM paboTaloT Ha ypoBHE 00HEKTOB Oa3kl JaHHHBIX, a APyrue — Ha YPOBHe (GaiIoBOM CUCTEMEI,
OBIBAET CJIOKHO TOYHO COIOCTABUTH BO3BpAllaeMble pa3Mephl. ITO OTHOCUTCS U K QyHKIUH pg tablespace size.



