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Knactep bll, cepBep, KIIMEHT Posggres

PostgreSQL
6asa
AaHHbIX %ES:?

noAKoueHne E j 8 8

knactep 6a3 AaHHbIX

KNMNEHT

[ApaiiBep
A

Ha4yHeM ¢ OCHOBHbIX MOHSATUIA.

PostgreSQL — nporpamMmma, Kotopas OTHOCUTCA K Knaccy cucmem
ynpas/sieHusi bazamu OaHHbIX.

Korga aTa nporpamMmma BbIMOTHAETCS, Mbl Ha3bIBaeEM ee cepsepom
PostgreSQL vwnu ak3emrnisapom cepsepa. 'oka cepsep npeactasndaerca Ansa
HaC «4epHbIM ALLWUKOM», HO NOCTENEHHO Mbl NO3HAKOMUMCSA C TEM, KaK OH
YCTPOEH.

[aHHble, KoTopbIMK ynpasnseT PostgreSQL, xpaHAaTca B 6a3ax 0aHHbIX.
OaunH ak3emnnsap PostgreSQL ogHOBpeMeHHO paboTaeT ¢ HEeCKOTbKUMM
6a3zamun faHHbIX. TOT HAbOop 6a3 faHHbIX Ha3blBAETCA K/1acmepom 6a3
daHHbIX. MNogpobHee Mbl ByaemM roBopuTb 0 6a3zax faHHbIX B TeMe
«OpraHn3auyusa gaHHbIX. Jlormyeckasa CTpykTypa.

C cepBepoM B3aMMOAENCTBYHOT KTIMEHTbl — BHELLIHWE MPUNOXEHNS,
KOTOpble MOTyT NOAK/YaTLCS K OfHON 13 6a3 cepBepa 1 NocblnaTb
3anpochk! AN BbINO/THEHNS.

NTak: knacTep 6a3 gaHHbIX — 3TO AaHHble B dhaiinax; cepsep nnm
3K3eMNNsip cepBepa — nNporpamMma, ynpasnsioLlas kinacTepom 6a3 AaHHbIX,
a K/IMEHT — nporpaMma, No3BossioLlas «06LATbCS» C CEPBEPOM.
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YcTaHOBKa Posigres

BapuaHThI

TOTOBBIE MMAKeThI (TIPe/NOUTHUTETBHBIHN C1I0C00)
YCTaHOBKA U3 UCXOHBIX KOZIOB
6e3 ycTaHOBKM — 00J1auHble CEPBUCKHI

Pacimipenus

JIOTIO/THUTE/IbHBIN (PyHKLIMOHA
YCTAHaB/IMBAKOTCA OTAE/IbHO
B [TOCTaBKe C CepBepoM — MOZY/H ¥ nporpammsl (~50 MITYyK)

MpeanoyTUTENbHbIN BapuaHT yCcTaHOBKM PostgreSQL — mncnosnb3oBaHue
NakeTHbIX MeHemKepoB (Taknx, Kak apt uam rpm) 1 rotToBbIX NMaKeToB..

B aTOM cnydae nony4daeTtcsa NOHATHadA, nogaepxmsaemas 1 fierko
o6HOB/ISeMas yctaHoBKa. [akeTbl CywWwecTByOT 4/15 60/bLUMHCTBA
onepaumoHHbIX CUCTEM.

[pyroi BapuaHT — caMmocToATeNbHas coopka PostgreSQL 13 ncxoaHbIx
KOOOB. DTO MOXET NOHaA006UTbLCA A/151 YCTAHOBKM HEeCTaHAapPTHbIX 3HAYEHNIA
napameTpoB WUan NPU NCMO/b30BaHUM He NONYAAPHOW NNaTdOpPMbI.

[OTOBblE NakeTbl U NCcxogHble Koabl: http://www.postgresgl.org/download/

Kpome Toro, MOXHO MCMNO/1b30BaTh rOTOBblE 06/1a4Hble PELLEHUSs, YTO
NO3BO/ISIET 060NTUCL BOOGLLE 6€3 yCTaHOBKW. Takyto BO3MOXHOCTb AatoT
MHOrve Begyuine 3apyoexHole (Amazon RDS, Google Cloud SQL, Microsoft
Azure) n oteyecTtBeHHble (Yandex Cloud, O6nako Mail.ru) nnatgpopmbi.

B Kypce mbl 6ygem ncnosib3oBaTtb BUPTYasibHYyH0 mawwmHy ¢ OC Xubuntu 22
n cepBep PostgreSQL 16, ycTaHOBNEHHbIN 13 nakeTa as1s atoil OC. B aToM
CNyyae cpasy HacTpavBaeTCcs aBToOMaTNU4eCcKnin 3anyck 1 octaHoB cepeepa
PostgreSQL npwu 3anycke n octaHOBe onepaunoHHON CUCTEMBbI.

[ns PostgreSQL cyuwecTByeT 60/bLLOE KO/IMYECTBO pPacLLUNPEHUIA, KOTOpbIe
noAK/I4atoT HOBbI hyHKUMOHan K CYB/[] «Ha nety», 6e3 nsMeHeHus sigpa
cuctemsbl. B coctaB guctpmbyTtma Bxoant 50 pacLuMpeHuii.

https://postgrespro.ru/docs/postgresqgl/16/contrib
https://postgrespro.ru/docs/postgresqgl/16/contrib-prog

CnnCcoK AOCTYMHbIX pacLUMPEHNA N CTaTyC X YCTaHOBKM MOXHO MOCMOTPETh
B NpencrasneHnn pg_available extensions.
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@ YnpaB/fieHne cepBepomM  Posgares

YTtunura g1 yripaBieHUs

[ pg_ctlcluster }

OCHOBHBbI€ 33/1aun

3arycK cepBepa
OCTaHOB cepBepa
0OHOBJIEHHe TTapaMeTPOB KOH(UTypariun

K OCHOBHbIM onepauusiM ynpas/ieHusl CEpPBEPOM OTHOCSTCA HadyaslbHas
MHMUManmnsaums knactepa 6a3 gaHHbIX, 3aMyck 1 0OCTaHOB cepBepa,
06HOBIEHME KOHJIUIYpaLMK U HEKOTOPbIE Apyrue. NS BbINOSHEHUS 3TUX
[eicTBuiA npeaHa3HadyeHa ytunuta pg_ctl, Bxoasuias B coctaB PostgreSQL.

B nakeTHOM anctpuéytuse ana Ubuntu goctyn K ytunute pg_ctl
OCYLLLECTB/ISETCA HEe HanpAMYlo, a Yepes cneunasbHyo 06epTKy
pg_ctlcluster. CnpaBky no ncnonb3oBaHUio pg_ctlcluster MOXXHO NOMyYnTb
KOMaHaoMW:

$ man pg_ctlcluster

Takke MOXHO Nony4nTb I/IH(*)OpMaLU/II-O 006 YCTaHOBJ1IEHHbLIX K1acTepax N nux
TeKyweM COCTOAHUN MNP MNOMOLLIK KOMaH/,:

$ pg_lIsclusters
$ pg_ctlcluster status

Bonee nogpobHasn nHpopmaymsi 06 ynpasfieHUN cepBepom Aasis
agMNHNCTPaTOpoB 6a3 AaHHbIX:

https://postgrespro.ru/docs/postgresql/16/app-pg-ctl
https://postgrespro.ru/docs/postaresql/16/runtime




YcraHoBKa U ynpaBjieHue

B BupTyanpHOU MallliHe Kypca yCTaHOBKa BHIIIOJIHEHA U3 nakeTa. KaTtasnor ycraHoBku PostgreSQL:
student$ 1s -1 /usr/lib/postgresql/16

total 8
drwxr-xr-x 2 root root 4096 uwH 21 16:28 bin
drwxr-xr-x 4 root root 4096 wwon 3 15:56 lib

Brnapmenern 1O cepBepa — moab30BaTENb root.

KnacTtep 6a3 maHHBEIX @BTOMATUYECKY WHUIMAIN3UPYETCS IIPU YCTAHOBKE U3 ITaKeTa ¥ HAaXOOUTCS B KQTaore
/var/lib/postgresql/16/main.

B nmocnenyomux TeMax ME OyIeM CCHUIAThCS Ha 9TOT KaTanor Kak PGDATA, o uMeHu nnepeMeHHo# OC, KOTOPYIO MOXKHO
YCTaHOBHUTS [JIs UCIIOJIb30BaHUS B HEKOTOPHIX YTUIUTaX CepBepa.

BrnapmenblieM KaTajiora SIBJISIETCS IIOJIb30BaTENb postgres. Bot ComepxKuMOe KaTajora:

student$ sudo 1s -1 /var/lib/postgresql/16/main

total 96

drwx------ 1 postgres postgres 4096 wwon 5 16:17 base
drwx------ 1 postgres postgres 4096 won 5 16:17 global
drwx------ 2 postgres postgres 4096 won 3 15:57 pg commit ts
drwx------ 2 postgres postgres 4096 won 3 15:57 pg dynshmem
drwx------ 4 postgres postgres 4096 won 3 15:57 pg logical
drwx------ 4 postgres postgres 4096 won 3 15:57 pg multixact
drwx------ 2 postgres postgres 4096 won 3 15:57 pg notify
drwx------ 2 postgres postgres 4096 won 3 15:57 pg replslot
drwx------ 2 postgres postgres 4096 won 3 15:57 pg serial
drwx------ 2 postgres postgres 4096 wmon 3 15:57 pg snapshots
drwx------ 1 postgres postgres 4096 won 5 16:17 pg_stat
drwx------ 2 postgres postgres 4096 won 3 15:57 pg stat tmp
drwx------ 2 postgres postgres 4096 wwon 3 15:57 pg subtrans
drwx------ 2 postgres postgres 4096 won 3 15:57 pg tblspc
drwx------ 2 postgres postgres 4096 won 3 15:57 pg twophase
SrwW------- 1 postgres postgres 3 wion 3 15:57 PG_VERSION
drwx------ 1 postgres postgres 4096 won 3 15:57 pg wal
drwx------ 2 postgres postgres 4096 won 3 15:57 pg xact
Srw------- 1 postgres postgres 88 mion 3 15:57 postgresql.auto.conf
SrwW------- 1 postgres postgres 130 won 5 16:17 postmaster.opts
SrwW------- 1 postgres postgres 108 won 5 16:17 postmaster.pid

IIpu ycTaHOBKe U3 ITaKeTa B HaCTPoiKku 3anycka OC mobaBnsieTcs aBToMaTudecKui 3anyck PostgreSQL. ITosTomy mmocie
3arpy3Ku OIEepalroOHHOM CHCTEMEI OTAEIBFHO CTapToBaTh PostgreSQL He HYKHO.

MoKHO SBHEHIM 00pa30M YIIPaBIISITh CEPBEPOM C IIOMOIIBIO CIENYIOMIUX KOMaH, KOTOPHIE BEIHAIOTCS OT HMEHHU
IIPUBUJIETIPOBAHHOTO nonbs3oBaTesss OC gepes sudo:

OCTaHOBUTH CEpPBEP:

student$ sudo pg ctlcluster 16 main stop
3aIyCcTuTh CEPBED:

student$ sudo pg ctlcluster 16 main start
ITepes3anyCcTuTh:

student$ sudo pg ctlcluster 16 main restart
OOHOBUTH KOHPUTYPAIHIO:

student$ sudo pg_ctlcluster 16 main reload
IMony4yuTs UHGOPMAIUIO O CEPBEpPE:

student$ sudo pg ctlcluster 16 main status

pg ctl: server is running (PID: 3440)
/usr/lib/postgresql/16/bin/postgres "-D" "/var/lib/postgresql/16/main" "-c"
"config file=/etc/postgresql/16/main/postgresql.conf"

CHHCOK YCTaHOBJIEHHBIX 9K3eMILISIPOB (MOXKHO 6e3 sudo):

student$ pg_lsclusters



Ver Cluster Port Status Owner Data directory Log file
16 main 5432 online postgres /var/lib/postgresql/16/main
/var/log/postgresql/postgresql-16-main.log
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>KypHan coobLeHnm Pos{gres

B >XypHas 3aruceIBaroTCA

cy>keOHbIe COO0IIIeHUsT cepBepa
COOOIL[eHHS TT0/Tb30BATENTBCKUX CEaHCOB
COOOIIIeHUST TTPUTOKEHHI

Hactporika XypHasia

pacroyioKeHne
(dhopmar 3ariceit
KaKue COOBITHSI PErMCTPUPOBATh

NHhbopmaumsi o xoae pabotbl CYB/] 3anucbiBaeTcs B XXypHasi COOBLLEHWI
cepBepa. Cioga nonagarwT cBeAeHNSA 0 3anycke 1 0OCTaHOBE cepBepa,
pasfimyHasa cnyxxebHaa nHopmaums, B TOM YMc/ie coobLeHns

0 BO3HMKaKLWWMX Npobremax.

Takxe ctoga MoryT BbIBOAUTLCA COOOLLEHNA O BbINOMHAKLMXCA KOMaHAaX
N BPEMEHU NX PaboTbl, O BO3HUKAOLWMNX B/TOKMPOBKax U TOMY nogo6Hoe.
DTO NO3BOMAET BbINOMHATbL TPACCMPOBKY MOJIb30BATE/IbCKMX CEaHCOB.

Pa3paboTymky NpUIoXKeEHNIA MOTYT DOPMUPOBAThL U 3anncbiBaTb B XXypHal
cepBepa CBOM CO6CTBEHHbIE COOOLLIEHUS.

HacTpoiikn PostgreSQL no3BonswT rubko onpenensitb, Kakme MMeHHoO
CO00LLEHNA 1 B KakoM dpopmaTe A0/MKHbI nonagarb B XXypHas cepsepa.

Hanpumep, BbiBOA B hopmarax Csv 1 json ygobeH ana asTomarnsaumm
aHasM3a XypHana.

https://postgrespro.ru/docs/postgresql/16/runtime-config-logging




2KypHai coo0IieHui cepBepa

2KypHan coolIeHui cepBepa HaXOOUTCS 30EeCh:

student$ 1s -1 /var/log/postgresql/postgresql-16-main.log

SrW-r----- 1 postgres adm 5832 wmon 5 16:17 /var/log/postgresql/postgresql-16-main.log
3arnsiHeM B KOHEeI XKypHaa:

student$ tail -n 10 /var/log/postgresql/postgresql-16-main.log

2024-07-05 16:17:19.409 MSK [616] LOG: background worker "logical replication launcher"
(PID 674) exited with exit code 1

2024-07-05 16:17:19.409 MSK [669] LOG: shutting down

2024-07-05 16:17:19.419 MSK [669] LOG: checkpoint starting: shutdown immediate
2024-07-05 16:17:19.489 MSK [669] LOG: checkpoint complete: wrote 3 buffers (0.0%); 0
WAL file(s) added, 0 removed, 0 recycled; write=0.021 s, sync=0.010 s, total=0.081 s;
sync files=2, longest=0.005 s, average=0.005 s; distance=0 kB, estimate=0 kB;
1sn=0/1956878, redo 1sn=0/1956878

2024-07-05 16:17:19.495 MSK [616] LOG: database system is shut down

2024-07-05 16:17:20.100 MSK [3440] LOG: starting PostgreSQL 16.3 (Ubuntu
16.3-1.pgdg22.04+1) on x86 64-pc-linux-gnu, compiled by gcc (Ubuntu
11.4.0-1ubuntul~22.04) 11.4.0, 64-bit

2024-07-05 16:17:20.101 MSK [3440] LOG: 1listening on IPv4 address "127.0.0.1", port 5432
2024-07-05 16:17:20.114 MSK [3440] LOG: T1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2024-07-05 16:17:20.162 MSK [3443] LOG: database system was shut down at 2024-07-03
15:57:35 MSK

2024-07-05 16:17:20.186 MSK [3440] LOG: database system is ready to accept connections
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[TapamMeTpbl KOHUrypauum  Posggres

[71g BCero 3K3emIuisgpa

OCHOBHO#1 (paiin napameTpoB — postgresql.conf
ALTER SYSTEM — postgresql.auto.conf

s Tekylero ceaHca

SET/RESET
set_config()

[IpocMOTp TeKyl1ero 3sHauYeHust

SHOW
current_setting()
pg_settings

CepBep PostgreSQL HacTpanmBaeTcsl C MOMOLLbI pa3HO06pasHbIX
napamMeTpoB KOHGUrypaLum, KoTopble NO3BOIAIOT YNPaBIaTh pecypcamu,
HacTpavBaTb C/Ty)XeOHble MPOLIECChl U M0/Ib30BATE/IbCKME CEaHCHI,
yNpaesiTh XXypHasZIoM cepBepa 1 pellatb MHore apyrve 3agadun. Noaromy
HY)XXHO 3HaTb, Kak MPOBEPUTL TEKYLLINE 3HAYEHUSI NAPaMETPOB U YCTAaHOBUTb
HOBbIE.

HacTtpolikn Bcero cepeepa 06bIYHO 3a4at0TCA B KOH(OUTYPaLNOHHbIX
goarinax. OCHOBHOW KOH(pUrypaumoHHbln thainn — postgresql.conf, oH
pefakTupyeTcsi Bpy4YHyo. BTopoi KOHUrypaunmoHHblin doaiin —
postgresql.auto.conf — npegHa3HayeH A19 NU3MEHEHNSA CreUnasibHOM
komaHaon ALTER SYSTEM. MapameTpsbl, ycTaHOBNEHHbIE Yyepe3 ALTER
SYSTEM, nmetoT npuoputeT Hag napameTpamu B postgresql.conf.

[AnpekTuBbl BKNHOUYEHUA dhaiinos 1 katanoros include u include_dir
MO3BONAOT pasfesiaTb C/I0XKHbIe thalsibl postgresql.conf Ha yacTu. 310
MOXET ObITb YA06HO, HaNpumep, NPy ynpasfeHn HECKO/TbKUMN CepBepamm
C MOXOXMMW KOHpurypaunamu.

BOonbLUMHCTBO NapaMeTpoB KOHhurypaumm gonyckaeT U3MeHeHne 3HaueHuni
B NOM1b30BaTE/IbCKMX ceaHcax NPSAMO BO BPeEMS BbINOSIHEHUA. [TOMUMO
CUCTEMHbIX, MOXHO OrnpeaensaTb U Nosib3oBaTeNibCkue napameTpbl U
paboTarb C HAMW C MOMOLLbIO STUX Xe KOMaHA, U OYHKLINIA.

BapunaHTbl yCTaHOBKW U yrpaB/ieHNsa napaMmeTpamu:
https://postgrespro.ru/docs/postgresgl/16/config-setting

Tekyllme 3HaueHns1 napaMeTpoB AOCTYNHbI B NpeAcTaBieHmm pg_settings:
https://postgrespro.ru/docs/postgresqgl/16/view-pg-settings




ITapaMeTpsl KOHPUTIYpPAIITHHA

OcHoBHOU daiin KoHurypamnuu postgresql.conf pacmnosnozxkeHn B 3ToM KaTasnore:
student$ 1s -1 /etc/postgresql/16/main

total 60

15:57 postgresql.conf
15:57 start.conf

-rw-r--r-- 1 postgres postgres 29960 wuion
-rw-r--r-- 1 postgres postgres 317 won

drwxr-xr-x 2 postgres postgres 4096 won 3 15:57 conf.d
-rw-r--r-- 1 postgres postgres 315 wmon 3 15:57 environment
-rw-r--r-- 1 postgres postgres 143 won 3 15:57 pg_ctl.conf
Srw-r----- 1 postgres postgres 5743 won 3 15:57 pg hba.conf
SrW-r----- 1 postgres postgres 2640 wion 3 15:57 pg ident.conf
3
3

3Oech XkKe HaXOoOaTCs U Apyrrue KOHQUrypauoHHbe (paiisl.
IIpoBepuM 3Ha4YeHUe TapaMeTpa Work mem:
=> SHOW work_mem;

work_mem

ITapameTp work mem 3amaeT 06beM IaMsATH, KOTOPHIN OYOET MCIOIL30BATHCS AJIS BHYTPEHHUX OIEPAIuii CODTUPOBKH U
pa3MeleHus xeu-Tabanl], mpexae YeM OyayT 3afelCTBOBaHbEl BpeMeHHbIe (Halikl Ha [HUCKe.

4MB — 5T0 3Ha4YeHUe II0 YMOJTYaHUIO U OHO CIIMIIKOM Maso. [IomyCTUM, MBI XOTUM yBENIUYUTH ero 1o 16MB nns Bcero
9K3eMIUIsIpa. [IJIst 9TOro eCTh pa3lIuyHble Iy TH.

Bo-miepBEIX, MOKHO BHECTH U3MeHEeHUe B postgresql.conf, paCKOMMEHTUDPOBAB U U3MEHUB CTPOKY, TOE€ OIPENETeTCs
mapaMmeTp:

student$ grep '#work _mem' /etc/postgresql/16/main/postgresql.conf

Bo-BTODPBIX, MOZKHO IIOMECTUTE OIIpefeeHre mapaMerpa B dhain ¢ cydpdurcom .conf B katasnore
/etc/postgresql/16/main/conf.d unu B monb3oBaTeabcKuil daiinn KOHGUTYpaIlU, MECTOII0JI0KEHNEe KOTOPOTo ClIefyeT 3adaTh
B ITapaMeTpe include ocHOBHOT0 KOHGUTYpalnoHHOI0 ¢daiina postgresql.conf.

B-TpeTbux, MOXKHO U3MEHUTh 3HAYEHHE IlapaMeTpa C MOMOLILI0 KOMaHA SQL — YTo MEI U CHenaeM:

=> ALTER SYSTEM SET work_mem TO ‘16MB‘;

ALTER SYSTEM

Takoe n3MeHeHue nomnamaeT He B postgresql.conf, a B ¢aiin postgresqgl.auto.conf, koTopriit HaxoguTcs B Katanore PGDATA:

student$ sudo cat /var/lib/postgresql/16/main/postgresql.auto.conf

work mem = '16MB'

YUTOOH! U3MEHEHUE BCTYIIUIIO B CUITy, HY2KHO IIepednuTaTh KoHburypanuonusle ¢hadnsl. s 9TOro MOKHO BOCIIOIL30BaTHCS
pg_ctlcluster, mu6o ucnons3loBath pyHKINMIO SQL:

=> SELECT pg_reload_conf();

pg_reload conf

Y6enumMcsi, 4TO HOBOE 3HaYEHUE ITapaMeTpa npuMeHunock. Kpome komaumet SHOW, MOKHO CIejlaTh 9TO TAKUM 00pa3oM:
=> SELECT current_setting('work_mem');

current setting

YTOoOBI BOCCTAHOBUTH 3HAUEHHUE ITapaMeTpa 10 yMojI4aHuio, foctaTouHo BMecto SET ucnonp3oBats KomaHny RESET (u,
KOHEYHO, IIepeYuTaTh KOHQUTrypaIruoHHble Gaiibl):



=> ALTER SYSTEM RESET work_mem;
ALTER SYSTEM
=> SELECT pg_reload_conf();

pg reload conf

BonpmMHCTBY ITapaMeTPOB MOXKHO YCTAHOBUThL HOBOe 3HaueHMe [JIs TEKyIero ceaHca IMPsIMO BO BPeMsl €T0 BHIIIOJTHEHHUS.
Hamnpumep, ecnu MBI cOGMpaeMcsi BHIIOJIHUTD 3aIIPOC, COPTUPYIOMME 60JIbIIoN 06beM HaHHBIX, TO AJIS CeaHCa MOXKHO
YBEJIMYUTh 3HaYeHne work mem:

=> SET work_mem = '64MB"';
SET

HoBoe 3HauYeHUe OeMCTBYET TONMBKO B TEKYIIEM CeaHCe UJIU HaxKe B TeKyllel TpaH3akuuu (npu ykazanuu SET LOCAL).

Eme ogun cmocob IIPOBEPUTH TEKYIlllee 3Ha4YeHNe — BBIIIOJIHUTD 3allPOC K IIPEeACTaBJIEHUIO:

=> SELECT name, setting, unit FROM pg_settings WHERE name = 'work_mem';

name | setting | unit
__________ B
work mem | 65536 | kB
(1 row)

MOoKHO yBULIEeTh 3HAYEHHUE IlapaMeTpa U C IOMOIIbi0 KoMargs \dconfig:
=> \dconfig work_mem

List of configuration parameters
Parameter | Value

work_mem | 64MB
(1 row)
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KnneHT psql Pos{gres

TepMyHaNbHBIN K/IWEHT i paboThl ¢ PostgreSQL
[TocraBnsiercst BMecte ¢ CYB/]

M cnonb3yeTcst aIMUHUCTPATOPaMH U Pa3paboTUMKamMu
JJIsI ATHTEPAKTUBHOMN pabOThI 1 BLITIOTHEHHSI CKPUTITOB

11

Ona pabotbl ¢ CYB/[, PostgreSQL cyLlecTBYOT pasninyHble CTOPOHHMKE
NHCTPYMEHTbI, paCCMOTPEHME KOTOPbIX HE BXOAUT B paMKu Kypca.

B Kypce Mbl 6yaemM Mcnosib3oBatb TEPMUHASbHbIA KINEHT psql:
1. psgl — 3TO eAUHCTBEHHbLIN KNTMEHT, nocTaBnsemMsblin BMecte ¢ CYB/.

2. HaBbIku pab6oThbl ¢ psql npuroasTcs paspaboTyvkam U agMUHUCTPaTopam
BHE 3aBMCUMOCTW OT TOr0, C KAKUM MHCTPYMEHTOM OHU ByayT paboTaThb.

[na nHTepakTMBHOW paboTbl B psql BCTpoeHa nogaepxka readline,
nporpamMm NoCTPaHNUYHOro NPOCMOTPA Pe3y/ibTaToB 3arnpocoB (Takux, Kak
less n pspg), a Takke NOAKIOYEHMSA BHELLHUX PefakTopoB. BO3MOXHOCTM
psql no3sonsAT B3aumogericteosatb ¢ OC, npocmarpusatb CoAepXumMoe
CUCTEMHOrO Katasiora, co3gaBarb CKpUNTbI 419 aBToMatm3aunm
NOBTOPSAOLWMXCS 3a4au.

https://postgrespro.ru/docs/postgresqgl/16/app-psql




ITogKio4YeHHue

TIpu 3amycke psql HY2KHO yKa3aTh TapaMeTpH NoAKIodeHusi. K 06s3aTebHEIM TapaMeTpaM OTHOCSTCS:

UM 633]:;1 OAHHBIX, II0 YMOJIYAaHHUIO COBIIafaeT C UMEHEM II0JIb30BaTesd;

UMsI [I0JIb30BaTeNd (POJIb), 10 YMOJIYAHUIO COBIIAflaeT C UMeHeM Ioyb3oBartens OC;
y3en (host), mo ymMorgaHuio — JIOKaJbHOE COeNUHEHNE;

TIOPT, 110 YMOJTYaHUIO — 0ObIYHO 5432.

o o o o

ITapameTpsl yKa3bIBalOTCS TaK:

student$ psql -d 6a3a -U ponb -h y3sen -p mopt

HacTpo#iky, coe/laHHbE B BUPTYaIbHOM MalllMHE Kypca, I03BOJISIOT IOAOKII0YaThcs K PostgreSQL 6e3 yka3aHus mapaMeTpoB:
student$ psql

TIpoBepuM TeKylllee IOAKIIIOUEeHHE:

=> \conninfo

You are connected to database "student" as user "student" via socket in
"/var/run/postgresql" at port "5432".

Komasnpa \connect BHIIONHSIET HOBOE IIOAKIIOYEHNE, He ToKuAas psql. Ee M0oKHO COKpaTuTh 10 \c. MbI OyfieM yKa3biBaTh HE0053aTEIbHYI0 YaCTh UMEHU
KOMaH[B B KBafipaTHHIX CKOOKax: \c[onnect].

CupaBoyHasi ”HPOpMa U

CnpaBKy o pSC[l MO2KHO IIOJIYYUTH HEe TOJIBKO B IOKYMEHTAlluU, HO U IIPSIMO B CUCTEME. KOMaH}Ia
student$ psql --help
BEIIA€T CIIPaBKY II0 3amycKy. A eciu PostgreSQL ycTaHaBnuBaCs C JOKyMeHTalUeH, To CIIPaBOYHOE PYKOBOJCTBO MOXKHO IOJIy4YUTh KOMaHION

student$ man psql

VTunura psql ymeeT BHIIOIHATE KoMaHb! SQL U cBou COOCTBEHHBIE KOMAaHbl, KOTOPEIE HAYMHAIOTCS C 00PaTHOM KOCOH 4epThl, Kak \conninfo. Komauaet
psql Bcerna omHOCTPOYHBEIE — B OT/IMYHe OT KoMaHA SQL.

BHyTpI/I qul €CTh BO3MOXKXHOCTS ITIOJIY4YHUTH CIIMCOK U KpaTKOe OIIuCaHue ero COGCTBEHHEBIX KOMaH[O:

e \? BEITAaeT CIIMCOK KOMaH[, psql,
e \h[elp] Beimaet cuucok komaug SQL, KOTOpEIE TOAIEPKUBAET CEPBEDP, a TAKIXKE CHHTAKCUC KOHKPETHOM KoMaHas SQL.

PdopMaTHpPpOBaHHE BbBIBOJA

KimeHT psql yMeeT BEHIBOGUTE Pe3yJIbTATHl 3alIPOCOB B Pa3HHIX (hopMaTax:
e (hopMart c BEIpaBHUBAHUEM 3HAUYEHUH;
e (dopmaT 6e3 BEIPAaBHUBAHUS;
® paCIIMpEeHHHIH popMar.

‘DOpMaT C BEIpaBHUBaHWEM HCIIONIE3YeTCS 110 YMOJTYaHUIO:

=> SELECT name, setting, unit FROM pg_settings LIMIT 7;

name | setting | unit
____________________________ e e e o
allow_in place_tablespaces | off |
allow system table mods | off |
application_name | psql |
archive cleanup_command | |
archive_command | (disabled) |
archive_library | |
archive mode | off |

(7 rows)

I_HI/IpI/IHa CTOH6LIOB BBIDOBHEHA I10 3HAYEHUAM. Takxe BBIBOJUTCS CTPOKa 3arojIOBKOB U UTOTrOBas CTPOKa.
KOMaHJII:I psql O IIePEeKJII0YEeHUsI PeXXUMa BEIpaBHUBAHUA:

® \a — IIepexKovdaTeslb pexkuMa: C BpraBHI/IBaHI/IeM/663 BEIDABHUBaHWA.
e \t — Iepeks0YaTeNb 0TOOPaXKEHUsT CTPOKH 3arojIOBKa U UTOTOBOM CTPOKH.

OTKITIOUUM BBIpaBHUBaHUE, 3ar0JIOBOK U UTOT'OBYIO CTPOKY:
=> \a \t

Output format is unaligned.
Tuples only is on.

=> SELECT name, setting, unit FROM pg_settings LIMIT 7;

allow _in place tablespaces|off|
allow_system_table mods|off|
application_name|psql]|

archive cleanup_command]| |
archive command|(disabled) |
archive library]||

archive _mode|off|

=> \a \t



Output format is aligned.
Tuples only is off.

Takoit hopmaT HeyHoGEH AJIsT IPOCMOTPA, HO MOXKET 0Ka3aThCs ITOJIE3HEIM [JIsT aBTOMaTUYeCKOl 00paboTKK pe3yIbTaToB.

PacmupeHnHH# hopMaT ynoOeH, KOraa Hy2KHO BEIBECTHA MHOTO CTOJIOLIOB AJISE OOHOM MJIHM HECKOJIBKUX 3amuceii. [IJisi 3TOro BMECTO TOYKH C 3aIsITON
YKa3blBaeM B KOHIIe KOMaHObl \gX:

=> SELECT name, setting, unit, category, context, vartype,
min_val, max_val, boot_val, reset_val
FROM pg_settings

WHERE name = 'work_mem' \gx
-[ RECORD 1 J--------mmmmmmmmaem--
name | work_mem
setting | 4096
unit | kB
category | Resource Usage / Memory
context | user
vartype | integer
min_val | 64
max_val | 2147483647
boot_val | 4096
reset_val | 4096

Ecnu pacmupeHHbIH GopMaT HyKeH He [JIS OGHON KOMaHLE, a IOCTOSTHHO, MOZKHO BKJIIOUHTH €T0 IepekmodaTeneM \x. Bce BO3MoKHOCTH
dopmaTrpoBaHus pe3yabTAaTOB 3alIPOCOB JOCTYIIHE Yepe3 KoMaH/y \pset.

B3aumopericreue ¢ OC 4 BbINOJIHEHHE CKPHIITOB

U3 psql MOKHO BHITTONMHSITE KOMaHH shell:

=> \! pwd

/home/student

C nomomrsio 3anpoca SQL MokHO chOopMUPOBATh HECKOIBKO OPYTUX 3anpocoB SQL u 3anucath ux B (aiiy, ucrnonab3ys komasay \o[ut]:
=> \a \t \pset fieldsep '’

Output format is unaligned.
Tuples only is on.
Field separator is "".

=> \o devl_tools.sql

=> SELECT format('SELECT %L AS tbl, count(*) FROM %I;', tablename, tablename)
FROM pg_tables LIMIT 3;

Ha skpaH (B cTaHmApPTHHIH BEIBOM) HUYEro He momnasno. [locMoTpuM B daiine:
=> \! cat devl_tools.sql

SELECT 'pg statistic' AS tbl, count(*) FROM pg_statistic;
SELECT 'pg type' AS tbl, count(*) FROM pg_type;
SELECT 'pg_foreign_ table' AS tbl, count(*) FROM pg_foreign_table;

BepHeM BHIBOJ Ha 9KpaH ¥ BOCCTAHOBUM (OPMAaTHPOBAHUE IO YMOTYAHHIO.
=> \o \t \a

Tuples only is off.
Output format is aligned.

BrimonHUM Teneps 3TH KOMaHAH U3 ¢aiina ¢ nomosko \i[nclude]:

=> \i devl_tools.sql

tbl | count
______________ P
pg_statistic | 409
(1 row)
tbl | count
_________ P
pg_type | 613
(1 row)
tbl | count
__________________ P
pg_foreign_table | 0
(1 row)

EcTh U IpyTHe CIIOCOGE! BEITOJIHUTh KOMAH/EI, B TOM 4HCIIe U3 ¢aiinos. [Tocne BEIIOIHEHNST KOMaH[ ceaHC psql 6ymeT 3aBepiueH:

e psql < ums_daiina
e psql -f umsa_cdaiina
e psql -c 'komanaa' (paboTaeT TONBKO IJIsT OMHOM KOMaH/HI)

IlepemenHbIe psql

TTo aranoruu c shell, psql uMeeT coGCTBEHHEIE IEPEMEHHEIE.
VcTaHOBUM IIEpeMEHHYO:

=> \set TEST Hi!



“IT06LI IIOACTaBUTh 3HAYEHHUE nepeMeHHoﬁ, HaAo IpeaBapUTh €e UMA NBOETOYHUEeM:
=> \echo :TEST

Hi!

3HayeHUe IepeMeHHOM MOXKHO COPOCUTD:

=> \unset TEST

=> \echo :TEST

:TEST

HepeMeHHHe MO2KHO HCIIOJIb30BaTh, HAIpUMep, AJIs XPaHEeHUsI TeKCTa 4aCTO UCIIOJIb3YEeMEBIX 3aIlIpOCOB. Bort 3aIlpoC Ha IIOJIy4YeHNe CIIHUCKa IATH CaMBIX
GOJIBIINX II0 Pa3Mepy TaGIIHIL:

=> \set top5 'SELECT tablename, pg_total_relation_size(schemaname||''."''||tablename) AS bytes FROM pg_tables ORDER BY bytes DESC LIMIT 5;'

7151 BEIIOJIHEHHUST 3aIIpOca SOCTATOYHO HabpaTs:

=> :top5
tablename | bytes
________________ P,
pg_proc | 1245184
pg_rewrite | 745472
pg_attribute | 720896
pg_description | 630784
pg_statistic | 294912

(5 rows)

TIprcBoeHMe 3HaYEHUsI IePeMeHHO top5 yIo6HO 3amucaTh B CTapTOBLLH (aiin .psqlrc B moMamiHeM KaTasnore noyib3osareiis. Komaunst u3 .psqlre 6yoyT
ABTOMATHUYECKH BHIMOJIHSTHCS KAXKIBIA pa3 Ipu cTtapTe psql.

Be3 napameTpos \set BhIlaeT 3HaUYEHUsI BCEX IIEPEMEHHBIX, BKJII04Yasi BCTpOeHHHIe. CIIpaBKy 110 BCTPOEHHBIM IIePeMEeHHBIM MOZKHO MOIYYHUTh TaK:
\? variables
Brriity u3 psql MoxkHO ¢ momorrsio KomaHp \q[uit], quit, exit unu vaxas Ctrl+D:

=> \q



o)) PROFESSIONAL

Toru Posigres

YcranoBka PostgreSQL 13 roToBbIX akeToOB —
TIPeATOUTUTETbHBIN CII0CO0 YCTaHOBKU

[TakeTHble AUCTPUOYTHBBI YUUTHIBatOT 0cobeHHOCTU OC,
KOTOpbIe HY>KHO 3HaTb

KakK 3aIycKaTb ¥ OCTaHaBJ/IMBaThb CepPBep
pacrionioykeHue (aityioB KOHPUTypaLuu
pacrionoykeHue >KypHasa cepBepa

psql — kmuenT 715t pabothl ¢ PostgreSQL
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o)) PROFESSIONAL

[1pakTunkKa Pos{gres

1. YcraHoBwuTe 1 BCeX CeaHCOB 3HaueHHe IapameTpa work_mem
paBHbIM 8 MOaiiT.
OOHOBHTE KOH(MUTYPAIUIO U [IPOBEPLTE, UTO U3MEHEHHS
BCTYTIA/TU B CUJTY.
BoccTraHoBuTe 3HaueHUe 10 YMOJTYaHUIO.

2. 3anuumre B (paiin ddl.sql komangy CREATE TABLE
Ha co3zaHue 1000 TabUIbI.
3anuimmTe B (a1 populate.sql komaH/BI Ha BCTaBKy CTPOK
B 9Ty Tabsuily.
BrimoHUTe 06a CKpUIITa U MPOBepbTe, UTo Tabiuila co3/ianach U
B HEeU MOSIBU/IMCh 3aMMCH.

3. Haiigure B )XypHasie cepBepa CTPOKU 3a CErOfHSIIIHUHN /IeHb.
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[ns 3anycka psgl B okHe TepMuHasnia Habepute psgl 6e3 napamMeTpoB:
student:~$ psql

[Ns1 BbINOIHEHWS 3alaHNin KadKA0W TeMbl YA0OHO co3iaBaTb OTAENbHYIO
6a3y gaHHbIX:

student/student=# CREATE DATABASE tools_overview;

CREATE DATABASE

student/student=# \c tools_overview

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

student/tools_overview=#

1. Bocnonb3yiTtecb komaHaon ALTER SYSTEM.
2. Ecnu pe3ynerar 3anpoca He nomeLlaeTcs B OKHO TepMuHana, psql

nepegaet ero ytunute less asist NOCTpaHMYHOM Bblgaun. YTobbl BEPHYTLCS B
pPeXuM BBOAA KOMaHZ, HaXXMUTE KnasuLly (.



1. IlapaMeTpsI KOHPHUTYPAITUH

TTogknroyaeMmcs K 6a3e MaHHBIX:

student$ psql

3agmaeM 3HauYeHHeE [lapaMeTpa:

=> ALTER SYSTEM SET work_mem = '8MB';
ALTER SYSTEM

OOHOBIISIEM KOHGUT'YPaLUIO:

=> SELECT pg_reload_conf();

pg reload conf

IIpoBepsieM 3HaYeHHE IIapaMeTpa:
=> \dconfig work_mem

List of configuration parameters
Parameter | Value

work _mem | 8MB
(1 row)

BepHeM 3HaYeHUE 10 YMOJIYAHUIO:
=> ALTER SYSTEM RESET work_mem;
ALTER SYSTEM

I[IpuMeHsieM U3MEHEeHUsI:

=> SELECT pg_reload_conf();

pg_reload conf

2. BoInmostHeHHe CKPUIITOB B psql
3anummewMm B daiin ddl.sql Komauay Ha co3maHue TAOIUIEL C KITIOUEBEIMU ciioBaMu PostgreSQL (mist 9Toro MoKHO
HCIIONIh30BaTh U MI000¥ TEKCTOBLIM PEHaKTOP):

student$ cat > ~/ddl.sql <<EOF
CREATE TABLE keywords (
word text,
category text,
description text
);
EOF

3amuineM KOMaHOH A1 3amonHeHus Tabmuusl keywords B daiin populate.sql:

student$ cat > ~/populate.sql <<EOF
INSERT INTO keywords

SELECT word, catcode, catdesc FROM pg_get_keywords();
EOF

Co3naeM 6a3y MaHHBIX U IOOKIII0YAEMCS K HEH:

=> CREATE DATABASE tools_overview;

CREATE DATABASE

=> \c tools_overview

You are now connected to database "tools overview" as user "student".

BrimonHsieM CKpUNTH U IPOBepsieM 3allCH B Tabuie:



=> \i ddl.sql
CREATE TABLE
=> \1i populate.sql
INSERT 0 471

=> SELECT * FROM keywords LIMIT 10;

word | category | description
___________ L T T Ty
abort | U | unreserved
absent | U | unreserved
absolute | U | unreserved
access | U | unreserved
action | U | unreserved
add | U | unreserved
admin | U | unreserved
after | U | unreserved
aggregate | U | unreserved
all | R | reserved
(10 rows)

3. IIpocMoOTp XKypHaia

2KypHasn MOXXHO OTKPHITE JIIOOBIM TEKCTOBBIM pefakTopoM. Kaknast 3anuch B XKypHasle HAUMHAETCS C HAThHl, COTNEPKUT
HOMeEep CepPBEPHOTO0 mpoiecca (TaKOBLI HACTPOWKY KypHaJa II0Cie YyCTAaHOBKHU U3 ITAaKeTa) U MOXKET COCTOSITh U3 HeCKOJIbKUX
ctpok. [Tocnenuue 3anucu 6yayT B KOHIE darina.

student$ tail /var/log/postgresql/postgresql-16-main.log

2024-07-05 16:28:23.857 MSK [43402] LOG: database system is shut down

2024-07-05 16:28:24.499 MSK [45377] LOG: starting PostgreSQL 16.3 (Ubuntu
16.3-1.pgdg22.04+1) on x86 64-pc-linux-gnu, compiled by gcc (Ubuntu
11.4.0-1ubuntul~22.04) 11.4.0, 64-bit

2024-07-05 16:28:24.500 MSK [45377] LOG: 1listening on IPv4 address "127.0.0.1", port 5432
2024-07-05 16:28:24.514 MSK [45377] LOG: Tlistening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2024-07-05 16:28:24.549 MSK [45380] LOG: database system was shut down at 2024-07-03
15:57:35 MSK

2024-07-05 16:28:24.569 MSK [45377] LOG: database system is ready to accept connections
2024-07-05 16:28:27.722 MSK [45377] LOG: received SIGHUP, reloading configuration files
2024-07-05 16:28:27.722 MSK [45377] LOG: parameter "work mem" changed to "8MB"
2024-07-05 16:28:28.071 MSK [45377] LOG: received SIGHUP, reloading configuration files
2024-07-05 16:28:28.071 MSK [45377] LOG: parameter "work mem" removed from configuration
file, reset to default

Co3maHHYI0 HaMH 0a3y MOXKHO YOaIUTh, TPeOBapUTENbHO OTKITIOYUBIINCE OT Hee (IompoOHOCTH OYAYT B MOAyJIe
«OpraHu3anus JaHHBIX»)

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

DROP DATABASE



