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[TakeTHas yCTaHOBKa
YnpaBnenue cepsepoM B Ubuntu

OO6/auHble pereHus
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Knactep b/l u cepsep Pos{gres

PostgreSQL

€§§ 6aza
[aHHbIX
Knactep
6a3
[aHHbIX

Mpexae Yem roBopuTb 06 YCTAHOBKE, PACCMOTPUM HEKOTOPbIE OCHOBHbIE
MOHATHSA.

PostgreSQL — nporpamma, KoTopas 0OTHOCUTCA K K/laccy cucmem
ynpassieHusi bazamu 0aHHbIX.

Korga aTa nporpamMmma BbINO/SIHAETCH, Mbl HA3bIBAEM €€ CepsepoM
PostgreSQL unu ak3emr/isipom cepsepa. lNoka cepeep npeacTaBnseTcs ans
HaC «YePHbIM SLLNKOM>», HO MOCTEMNEHHO Mbl MO3HAKOMUMCS C TEM, Kak OH
YCTPOEH.

[aHHble, KoTopbIMK ynpasnaeT PostgreSQL, XpaHATCA B 6a3ax 0aHHbIX.
OanH ak3emnnsap PostgreSQL ogHOBPEMEHHO paboTaeT C HECKOTbKUMN
6azamu gaHHbIX. OTOT Habop 6a3 faHHbIX Ha3blBAETCA K/1acmepoM 6as3
daHHbIX. NoapobHee Mbl ByaemM roBopuTb 0 6a3zax AaHHbIX B TemMe
«OpraHusayms gaHHbIX. basbl aHHbIX U CXEMbI».

NTak: knactep 6a3 AaHHbIX — 3TO AaHHble B dpalinax; cepeep unu
3K3eMNNsp cepBepa — nporpamMma, ynpaenstolan knactepoM 6a3 AaHHbIX.
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licxogHble Koabl Pos{gres

YcTaHOBKa M3 UCXOAHBIX KOJIOB

cTabuibHast Bepcusi cepeepa

MOKHO MCIO/b30BaTh HeCTAHJaPTHbIE MTapaMeTphbl
WM cobparh Ha Criel[upUUHON apXUTEKType

YcraHoBKa 13 penno3utopus git

TeKylIllasi BepCusi cepeepa

HeoOX0JMIMO B TIePBYIO 0Uepe/b /il Pa3paboTUUKOB sifipa;
TpeOyeT OoJsiee MIIMPOKOT0 Habopa MHCTPYMEHTOB

[Mone3Ho nMeTb NpeacTaB/ieHne 0 TOM, Kak NPOUCXoAUT yCTaHOBKa U3
NCXOAHbIX KOAOB, YTOOLI B C/lydae HeOOBX0ANMOCTM MOXHO 6bl/10 cobpaTh
PostgreSQL ¢ HecTaHAapTHLIMKU NapaMmeTpamu Uan Ha cneundonyHom
apxuTekType.

Mo appecy https://www.postgresql.org/ftp/source AOCTyNeH NCXOAHbLIV KOA,

B ABYX BapuaHTax: gzip v bzip2. B BupTyasnibHO MalluMHe HEOOX0ANMBINA
dhaiin yxe HaxoguTCA B fOMALLHEM KaTasiore rnosib3oBarens student.

icxoaHble KOAbl MOXHO B35Tb U HEMOCPEeACTBEHHO 13 git-peno3ntopus
npoekTa: git://git.postgresql.org/git/postgresql.git (NpoekT nmeeT 3epkana,
B TOM yucne Ha github).

B aToM criyyae MOXHO cobpaTb He TO/IbKO CTabu/bHY BEPCUIO,
HO 1 BEPCUIO Ha /Tt0OON KOHKPETHLIA KOMMWUT, B TOM 4YunC/ie Hanbonee
aKTyaslbHYIO.

Mpn ycTaHOBKE U3 peno3nTopus git Tpedyetcs 6onee WNPoKnin Habop
MHCTPYMEHTOB. Hanpumep, NeKCUYecKUii 1 CUHTaKCUYEeCKNiA aHanmsaTop
caenaH c nomoubto Flex v Bison, 1 B git XxpaHATCA MMEHHO UCXOAHbIE KOoAbl
ANA 3TUX MHCTPYMEHTOB. Mpu cOopKe 13 HUX reHepupyroTca daisibl Ha Cn,
KOTOpble 3aTeM KOMNUANpyrTcs. MNMpn 3TOM B apxmBe C UCXOAHbIMWU KoAamu
Haxo4ATCA yXe creHepupoBaHHble dpaisibl Cu.


https://www.postgresql.org/ftp/source
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Heobxognumoe MO Pos{gres

Ob6s13aTe/TbHO
tar, gzip/bzip2, GNU make, komriunsitop Cu (C89)

MCHOJII)BYI’OTCH, HO MO>XHO OTK/IFOUUTH
oubmoreku GNU Readline, zlib, 124, zstd

J1omo/THUTeTbHO

s13bIKU NTporpamMmMrpoBanus Perl, Python, Tcl
ns ucrionb3oBanusi PL/Perl, PL/Python, PL/Tcl

Kerberos, OpenSSL, OpenLDAP, PAM
JU1 ayTeHTU(DYKALMY U IIU(PPOBaHUs

oubmoreka ICU gy kpoccriiardhopmenHoi noagep»kku UNICODE

OTpenbHbIe MHCTPYMEHTHI IIpU COOpKe 13 pero3uTopus git

Cobopka n yctaHoBKka TpagmunoHHO ocHoBbiBaeTcs Ha GNU Make
n Autoconf:

https://postgrespro.ru/docs/postgresql/16/install-make

B 3TOM Kypce paccMaTpuBaeTcs TPaZauLMOHHbIA Cnoco6 cOOpPKK.

HaunHaa ¢ Bepcum 16 MOXHO TakKxe UCMob30BaTb CUCTEMY COOPKK
nporpaMmmHoro obecneveHns Meson:

https://postgrespro.ru/docs/postgresqgl/16/install-meson
[na cbopkun TpebyeTca psag nporpaMmm U yTU/InT.

Bubnunoteka readline gaet BO3MOXHOCTb pefakTnpoBaTb KOMaHAHYO
CTPOKY, NOJIb30BaTbCA UCTOPUEN KOMaHA, U aBTOA0MNONIHEHEM. B cepBepHOl
NHCTaNINALMU MOXET ObITb U HE HYXXHA, eC/IN He npegnosiaraeTcsd 3anyckarb
psql B KoHCONN.

Bubnuotekn zlib, 1z4 v zstd ncnonb3yTca Ana cxarus.



https://postgrespro.ru/docs/postgresql/16/install-make
https://postgrespro.ru/docs/postgresql/16/install-meson

PacnakoBKa apxHuBa

ApPXUB € UCXOTHBIMH KOZIAMHU HaXOJUTCS B JOMAaIllHeM KaTaJlore I10JIb30BaTe s student. PacltakoBEIBaeM apXUB:
student$ cd
student$ tar xzf /home/student/postgresql-16.0.tar.gz

student$ 1s -1 /home/student/postgresql-16.0

total 876

-rw-r--r-- student student 365 ceH 11 2023 aclocal.m4
drwxrwxr-x student student 4096 ceH 11 2023 config

- rwXr-xr-x student student 584200 ceH 11 2023 configure
-rW-r--r-- student student 87156 ceH 11 2023 configure.ac
drwxrwxr-x 61 student student 4096 cen 11 2023 contrib
-rw-r--r-- student student 1192 ceH 11 2023 COPYRIGHT

1
2
1
1
1
1
drwxrwxr-x 3 student student 4096 ceH 11 2023 doc

-rw-r--r-- 1 student student 4288 ceH 11 2023 GNUmakefile.in
-rw-r--r-- 1 student student 277 ceH 11 2023 HISTORY
-rw-r--r-- 1 student student 64592 ceH 11 2023 INSTALL
-rw-r--r-- 1 student student 1875 ceH 11 2023 Makefile
-rw-r--r-- 1 student student 101920 ceH 11 2023 meson.build
-rw-r--r-- 1 student student 6266 cen 11 2023 meson_options.txt
-rw-r--r-- 1 student student 1213 cen 11 2023 README

drwxrwxr-x 16 student student 4096 ceH 11 2023 src

CosgaHune KOHQUTyparuu

HacTpoiky c60pKU BBIIIOJHUM B KaTajIore C pacllakoBaHHBIM HMCXO/JHBIM KOZOM, UCII0JIb3Ys CKPHUIIT configure.
student$ cd /home/student/postgresql-16.0

BHuMaHwue! Ecii cG0pKa IIPOKM3BOUTCS IIOBTOPHO, HAIIPUMED C IPYTHMU IIapaMeTpaMy KOHQUTYPAITHH, TO IPeIBapUTEIHHO
HY>KHO YGpaTh $aiiyibl, OCTABIIHECS OT IPeABIAYIIe COOPKH:

student$ make distclean

B xomaHnzie configure MO)KHO yKa3aTh pas3/IMUHbIE TapaMeTphl KOHQHUTYpaluu. Hampumep:

e --prefix — KaTasIoT yCTaHOBKH, 110 yMoJ4aHuUIo /usr/local/pgsql;
e --enable-debug — /1151 BK/IIOUEHUS 0T/Iaf0UHON HHGOPMAIIUH.

IToJTHEIH CITMCOK ITapaMeTPOB €CTh B IOKYMEHTAIIMH.
Taxoke IPUHUMAIOTCS BO BHUMaHUe IepeMeHHbIe OKpy»keHMs. HarprMep, CC u CFLAGS HacTpauBaroT KoMruagTop C.

Ckpunt configure 110 yMoI9aHUIO II0TOTaBJINBaET COOPKY B YCTAHOBKY HCIIOJIHSIEMBIX QparioB, OM6IH0TEK U IPOUnX $aiiioB
PostgreSQL B xaTasor /usr/local/pgsql. O6IYHO KaTaIoT yCTAHOBKU IOCTYIIEH /I 3aIIUCH TOJIBKO CyllepIiosib3oBaTesro OC.

B 11eJ151X IeMOHCTpaIy KIro4oM --prefix ykaskem KaTasior ycTaHOBKHU I10 cepBepa B ITo[fkaTaJIorT pgsqll6 moMaliHero KaTajaora
nosb3oBaTess student. Kpome Toro, 6yzieM HCI0Ib30BaTh HOPT 5555 BMecTo IopTa 5432 110 yMOTYaHUIO:

student$ ./configure --prefix=/home/student/pgsqll6 --with-pgport=5555

BBIBOZ, 9TOU U CIeyIINUX KOMaH/l 3aHUMaeT O4eHb MHOI'O MeCTa, MbI He 6y/1eM €TI0 ITIOKa3bkIBaTh.

Coopka u yctaHOBKa PostgreSQL

Bo3MO>KHBIE BapHUaHTBI:

e make — c60pKa TOJIBKO CepBepa;
o make world — c60pka cepBepa, BCeX paCIIupPeHUN U JOKyMeHTaIluU.

CobupaeM cepBep. B 3aBUCHMOCTH OT XapaKTepUCTUK KOMIIbI0Tepa KoMaHza make MoykeT paboTaTh ZOCTATOUHO OJT0 (MUHYTHI
U JlaXKe 1eCITKU MUHYT).

student$ make
Tellepb ycTaHABIMBAEM CEPBEP.
student$ make install

J71s1 cOOpKHU pacIIMpeHU Hy)KHO IOBTOPUTEL make 1 make install B mogkaTasore contrib.



student$ cd contrib
student$ make
student$ make install

Ecuu 661 MBI COGHpAaI cepBep C paclIMpPeHUsIMH U JoKyMeHTalkel (make world), To MOKHO 651710 651 yCTaHOBUTE BCe BMeCTe
KoMaHj[0# make install-world.
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Co3sgaHvie Knacrepa Posggres

YTtunura
initdb
OcobeHHOCTH

HOBBIN K/lacTep 0a3 ZJaHHBIX He MOXKeT MPUHA/IJ1eXKaTh
cynepnosib3oBareato OC

PGDATA — ynoGHas riepeMeHHasi [ijisf KaTajiora Kiacrepa
(aiinibl KoHpUrypaiuu co3zmatoTesi B Karaiore PGDATA

JKemnare/ibHO BK/IFOUMTh pacyeT KOHTPOJIbHBIX CYMM
[ CTPAHML] C JAHHBIMU

[Mocne ycTaHOBKM cepBepa He0O6XoAUMO co3Aarthb Knactep 6a3 AaHHbIX. 41
3TOro npegHasHaveHa ytuamTa initdb.

B uenax 6e3onacHOCTM Kataor, B KOTOPOM MHULUMaTN3NPYETCS KnacTtep, He
MOXEeT npuHaanexartb cynepnosib3osatento OC. Bnagensuem knactepa
00bIYHO AenatoT Nnonb3oBaresis postgres.

Bnageneu knactepa MOXET onpenenntb nepemMeHHyto okpyxeHna PGDATA,
yKa3blBaloLLy0 Ha KaTanor knacrepa. 3Ty nepeMeHHY0 NCNosb3yoT
HeKoTopble YTUNUTbLI cepBepa, Korga M HYXXHO Y3HaTb pacrosiokeHue
knactepa. K Takum ytunntam otHocuTcs initdb, a Takke ocHoBHada ytunurta
ynpas/ieHns cepeepom pg_ctl, o koTopon Mbl 6yaemM roBopuTh AasbLue.

B npouecce nHnymanusauum knacrtepa ytuamta initdb cosgaer
KOH(purypaunoHHble dpaiisibl B 3TOM Xe katanore PGDATA. lNMogpo6bHee
0 dpainiax KoHgMrypaumm Mbl pacckakemM B OLHOM 13 cnefyowmx TeMm.

Ytunuta initdb nMeeT MHOXECTBO KNHoUen, BNnALWMX Ha ee paboTty. OauH
N3 BaXKHbIX — -k, N - -data-checksums — BK/1lOYaEeT nogcuet
KOHTPOJIbHbIX CYMM Ha CTpaHuuax gaHHbIX. [poBepka KOHTPO/IbHOW CyMMBbI
6yaeT BbINONHATLCSA NPY obpaLleHnm K /10601 CTpaHULEe AaHHbIX B
Knactepe. 3TO HECKO/IbKO CHMKAET NPOM3BOAMTE/TbHOCTb, HO NO3BONSET
onepaTnBHO 0OHAPYXUTb MOBPEXAEHWS B AaHHbIX.

https://postgrespro.ru/docs/postgresqgl/16/app-initdb
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Cospanue xjacrepa

Ternepb HEO6XOIMMO CO3/IaTh KaTaJIOr /IS ZAHHBIX. /IJIs1 TPOMBIIIIJIEHHOTO HCII0IH30BaHUS BJIaJlesIbIleM KaTaIora 00bIYHO
HasHavarT OT/[eJIbHOTO0 IoIb3oBaTe st OC. B HalleM ciayJae, IIycTh 3TO 6y/ieT KaTaJsor I10JIb30BaTesIs student BHyTpH
/home/student/pgsql16

student$ mkdir /home/student/pgsqll6/data

IJTOT KaTaJIor YacTo HasbIBaloT PGDATA 110 IMeHU IlepeMeHHOU 0KpY»KeHUsI, KOTOPYI0 yI06HO HCII0Ib30BaTh IIpU paboTe ¢
YTUJIUTaMHU cepBepa.

student$ export PGDATA=/home/student/pgsqll6/data
Bce yTHUIUTHI cepBepa yCTaHOBJIEHB] B IIOAKaTaaore bin, KOTOPBIM CTOUT 06aBUTE B IlepeMeHHy10 PATH:
student$ export PATH=/home/student/pgsqll6/bin:$PATH

11 THUITHAIN3aIliy KIacTepa 6a3 JaHHBIX UCII0JIb3yeTcs yTUINTA initdb.

e B xmoye -U MOJKHO yKa3aTb MM Cyrepioab3oBaTesss CYB/l. Eciu ero He 3a/1aTh, TO MCII0JIb3yeTC UM IT0Ib30BaTe st OC, B
HaleM ciaydae student. OGBIYHO TaKKM II0JIb30BaTeIeM IBJISeTCS postgres, TaK 4To 3a/aZiiM 3TO UM SIBHO.

e KiIrou -K BK/IIOYaeT II0ficdeT KOHTPOJIbHBIX CyMM CTPaHHMI], UTO II03BOJIIET CBOEBPeMeHHO 00Hapy>KMBAaTh IT0BPesK/eHUs
JaHHBIX.

e Ecimu nepeMmeHHas PGDATA He ycTaHOBJIEHA, TO B Kroue -D ciefyeT yKasaTh KaTaJIor /I JaHHBIX. B HallleM cy4yae 3TOT
KJIFOY MOJKHO OBLI0 6BI He YKa3bIBaTh.

student$ initdb -U postgres -k -D /home/student/pgsqll6/data



YNpaBieHne CEpBEpOM  Potiaies

YTunura
pg_ctl

OCHOBHBIe 3dJa4n

3aIyCK, OCTaHOB U TOJTyueHHe CTaTyca cepBepa
00OHOBJIEHNe TTapaMeTPOB KOHPUTypaLuu
riepeK/ItoueHre Ha PervIKy

K OCHOBHbIM onepauusm yrnpas/ieHnsi CepBepPOM OTHOCSITCS 3anyck U
OCTaHOB cepBepa, No/yYeHne TEKYLLIEro cTaTyca cepBepa, 06GHOBEeHNE
KOHUrypauumn 1 HeKOTopble Apyrue.

[N BbINONHEHUS 3TUX AENCTBUI NpedHa3HavyeHa yTunuTa pg_ctl, nayuias
B cocTaBe PostgreSQL.

3anyckatb pg_ctl cnesyet oT MeHu Bnagenslia knactepa 6a3 JaHHbIX.

Bonee nogpobHas nHdpopmaums 06 ynpassieHUn cepsepom AN
aAMNHNCTPATOPOB 6a3 AaHHbIX:

https://postgrespro.ru/docs/postgresqgl/16/app-pg-ctl
https://postgrespro.ru/docs/postgresqgl/16/runtime
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Vipasjienue cepsepoM

Terephb Bce TOTOBO K 3aIIyCKy cepBepa.

e B xurroue -1 ykarxkeM dariy )KypHasia CoOoOIIeHIN cepBepa.
e Kirrou -D oIlyckaeM, ITIOCKOJIBLKY 3aiaHa IiepeMeHHas PGDATA.

student$ pg_ctl start -1 /home/student/logfile

JJ11 IPOBEePKU Pab0ThI MOYKHO BBI3BATh YTHJIMTY psql, KOTOpasi IIOJK/IIYUTCS K CepBepy U BepHeT TeKylljee BpeMsl:

student$ psql -U postgres -p 5555 -c 'SELECT now();"'

2025-06-23 23:21:08.663002+03
(1 row)

Jl1s1 ocTaHOBa CepBepa UCII0JIb3yeTCd CIeAYIoIas KOMaH/aa:

student$ pg_ctl stop
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YcTaHOBKa Nnakerta Pos{gres

T'OTOBBIE MAKETBI — IIPeTIOYTUTE/IBHBIA CII0C00
Linux (ubuntu®, Debian, Red Hat, SUSE u apyrue)

BXOAUT B qucTpubyTiB OC
perno3uTopui (yum, apt) unu naketsl RPM, DEB

FreeBSD, OpenBSD
nakeTsl U3 Ports and Packages Collection
Mac OS X

Windows

11

[MpegnoyTnTENbHBIM BapnaHTOM ABNAETCA UCMNO0/1b30BaHNE rOTOBbIX
MNakeToB, TakK KakK B 3TOM CJ/iydae MnosiydaeTcsa noHATHaA, noggepxmsaemMmas
N nerko obHoBissiemas yCTaHOBKa.

MakeTbl CyLLECTBYHOT N5 60/bLUMHCTBA LUMPOKO PACMpPOCTPaHEHHbIX
cucTem. B kaxaoli 3 HAX MOryT GbITb CBOM OCOGEHHOCTM, C KOTOPbIMM
CTOWT 03HAKOMUTbLCS Nepes, yCTaHOBKOM.

B nakeTHble peno3nTtopun HEKOTOPbLIX CUCTEM YXxe BxoauT PostgreSQL,
HO, 06bIYHO, HE camMOM NnocrieaHen Bepcun. AKTyasibHas BEPCUA MOXET ObITb
B3ATa 13 peno3utopus PostgreSQL Global Development Group (PGDG):

https://www.postgresql.org/download/

Mbl paccmoTpum ocobeHHocTn naketa PostgreSQL gnsa Ubuntu.


https://www.postgresql.org/download/
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@ Co3paHne knactepa Pos{gres

YTunura
[ pg_createcluster }
OcobeHHOCTH

VHULIMA/IA3aL1sl BBITIOJIHAETCS TIPU YCTaHOBKe I1aKeTa
Y CO3JaeT KJiacTep «main»

A\ TIO[CUET KOHTPOJIBHBIX CYMM T10 YMOJ/TUAHUIO He BKJTFOUEH
pacriosiokeHue (paitioB KOH(UTypaLMK U )KypHaJia cepBepa
aBTOMaTHueCKUii 3amyck cepepa rnpu crapte OC

12

Ans namymanusayumn knactepa B Ubuntu co3gaHa o6epTtka pg_createcluster
Hag, yTunuTon initdb.

CnpaBKy N0 UCMNO/b30BaHN0 pPg_createcluster MOXHO NOyYnTb KOMaHOM:
$ man pg_createcluster

YTunuta pg_createcluster aBToMaTU4eckn 3anyckaeTcsl Npy YyCTaHOBKe
nakeTa v co3faeT kacTtep 6a3 JaHHbIX C UMEHEM «main».

CTouT 06paTUTb BHMMaHME, YTO MHULMaNn3aLUns knactepa npoxoanT
C OTK/IHOYEHHbIM MOACHETOM KOHTPO/IbHbIX CYMM B CTPaHMLAx AaHHbIX.

McnonHsemble doaiinbl, daiinbl KOHUrypaumm 1 XypHasn cepeepa
pa3MelLleHbl B COOTBETCTBUM C NpaBuiamMu, NpuHaTbiMu B Ubuntu.

Kpome Toro, HacTpanmBaeTcsi aBToOMaTU4eCcKuiA 3anyck 1 0CTaHOB cepBepa
PostgreSQL npwu 3anycke n octaHoBe onepauyoHHON CUCTEMBbI.

[ns ypaneHus knactepa ncnonb3yetcs ytunuta pg_dropcluster.

Ytunutbl pg_createcluster n pg_dropcluster cneundonyHbl ans Ubuntu.

B opyrnx cuctemax Hy>HO SBHO MHULMaNn3npoBaTb Knactep

c nomoubHo initdb 1 3ageiicTBoBaTbL NOAXOASLLNE CPEACTBaA ONepaLNoOHHONM
CUCTEMBI.



Cos3pmanme Kiacrepa B Ubuntu

B BupTyanbHOM MaruHe Kypca PostgreSQL ycTaHOBJIEH U3 ITaKeTa KOMaHIO0H:
student$ sudo apt install -y postgresql-16

Katasor ycraHOBKH PostgreSQL:

student$ sudo 1s -1 /usr/lib/postgresql/16

total 8
drwxr-xr-x 2 root root 4096 uwH 22 18:53 bin
drwxr-xr-x 4 root root 4096 uwH 22 18:53 lib

BiageJier; I1IO cepBepa — I10JIb30BaTesb root.

VruuTa pg_config mokassIBaeT, C KAKHUMH ITapaMeTpaMi GbLT COGpaH cepBep:
student$ sudo /usr/lib/postgresql/16/bin/pg_config --configure

'--build=x86 64-linux-gnu' '--prefix=/usr' '--includedir=${prefix}/include’
'--mandir=${prefix}/share/man' '--infodir=${prefix}/share/info' '--sysconfdir=/etc'
'--localstatedir=/var' '--disable-option-checking' '--disable-silent-rules'
'--libdir=${prefix}/1ib/x86 64-linux-gnu' '--runstatedir=/run'
'--disable-maintainer-mode' '--disable-dependency-tracking' '--with-tcl' '--with-perl'
'--with-python' '--with-pam' '--with-openssl' '--with-libxml' '--with-libxslt'
'--mandir=/usr/share/postgresql/16/man' '--docdir=/usr/share/doc/postgresql-doc-16"
'--sysconfdir=/etc/postgresql-common' '--datarootdir=/usr/share/'
'--datadir=/usr/share/postgresql/16' '--bindir=/usr/lib/postgresql/16/bin'
'--1libdir=/usr/1lib/x86 64-1linux-gnu/' '--libexecdir=/usr/lib/postgresql/"
'--includedir=/usr/include/postgresql/' '--with-extra-version= (Ubuntu
16.9-1.pgdg24.04+1)"' '--enable-nls' '--enable-thread-safety' '--enable-debug'
'--disable-rpath' '--with-uuid=e2fs' '--with-gnu-1d' '--with-gssapi' '--with-ldap'
'--with-pgport=5432' '--with-system-tzdata=/usr/share/zoneinfo' 'AWK=mawk'

'MKDIR P=/bin/mkdir -p' 'PROVE=/usr/bin/prove' 'PYTHON=/usr/bin/python3' 'TAR=/bin/tar'’
'XSLTPROC=xsltproc --nonet' 'CFLAGS=-g -02 -fno-omit-frame-pointer
-mno-omit-leaf-frame-pointer -flto=auto -ffat-lto-objects -fstack-protector-strong
-fstack-clash-protection -Wformat -Werror=format-security -fcf-protection
-fno-omit-frame-pointer' 'LDFLAGS=-Wl,-Bsymbolic-functions -flto=auto -ffat-lto-objects
-Wl,-z,relro -Wl,-z,now' '--enable-tap-tests' '--with-icu' '--with-1lvm'

'LLVM CONFIG=/usr/bin/1lvm-config-19' 'CLANG=/usr/bin/clang-19' '--with-1z4'
'--with-zstd' '--with-systemd' '--with-selinux' '--enable-dtrace'

'build alias=x86 64-linux-gnu' 'CPPFLAGS=-Wdate-time -D FORTIFY SOURCE=3' 'CXXFLAGS=-g
-02 -fno-omit-frame-pointer -mno-omit-leaf-frame-pointer -flto=auto -ffat-lto-objects
-fstack-protector-strong -fstack-clash-protection -Wformat -Werror=format-security
-fcf-protection'

KiacTrep 6a3 faHHBIX ¢ IMeHEM main y>kKe HHUITHAIU3UPOBAaH U HaXOAUTCS B KaTasore /var/lib/postgresql/16/main.
BiafiesbIieM KaTaJsiora sIBJsIeTCs II0JIb30BaTe b postgres. BoT cofiep)kKHMoe KaTasiora:

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

total 92

drwx------ 1 postgres postgres 4096 wwH 23 05:48 base
drwx------ 1 postgres postgres 4096 uwoH 23 23:21 global
drwx------ 2 postgres postgres 4096 wwoH 23 05:48 pg commit ts
drwx------ 2 postgres postgres 4096 wuwH 23 05:48 pg dynshmem
drwx------ 4 postgres postgres 4096 uwwoH 23 05:48 pg logical
drwx------ 4 postgres postgres 4096 uioH 23 05:48 pg multixact
drwx------ 2 postgres postgres 4096 wwH 23 05:48 pg notify
drwx------ 2 postgres postgres 4096 uwH 23 05:48 pg replslot
drwx------ 2 postgres postgres 4096 wioH 23 05:48 pg serial
drwx------ 2 postgres postgres 4096 wuioH 23 05:48 pg snapshots
drwx------ 1 postgres postgres 4096 wwoH 23 23:21 pg_stat
drwx------ 2 postgres postgres 4096 uwH 23 05:48 pg stat tmp
drwx------ 2 postgres postgres 4096 uwH 23 05:48 pg subtrans
drwx------ 2 postgres postgres 4096 wioH 23 05:48 pg tblspc
drwx------ 2 postgres postgres 4096 wuioH 23 05:48 pg twophase
SrwW------- 1 postgres postgres 3 wioH 23 05:48 PG_VERSION
drwx------ 3 postgres postgres 4096 uwH 23 05:48 pg wal
drwx------ 2 postgres postgres 4096 wwH 23 05:48 pg xact
Srw------- 1 postgres postgres 88 wmioH 23 05:48 postgresql.auto.conf
SrwW------- 1 postgres postgres 130 wwH 23 23:21 postmaster.opts

SrwW------- 1 postgres postgres 108 wmwH 23 23:21 postmaster.pid
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@ YnpaBneHne cepBepom  Posgares

YTtunura

[ pg_ctlcluster }

OcCHOBHBbIE 33/1aun

3aryckK, OCTaHOB U MOyYeHHe CTaTyca cepBepa
repeunThIBaHKE TTapaMeTPOB KOH(UTrypaLuu
NepeK/IIoueHre Ha PervivKy
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B nakeTHom anctpubyTtuse ana Ubuntu goctyn K ytunute pg_ctl
OCYLLIECTB/ISIETCSA HE HanpsMyto, a Yepes crneunasibHyt0 06epTKy
pg_ctlcluster. CnpaBky no ucnosib3oBaHuto pg_ctlcluster MoXHO Nony4nThb
KOMaHoMm:

$ man pg_ctlcluster

B Apyrux cuctemax ytunmta pg_ctl MoxeT ncnonb3oBarbes
HenocpeaCcTBEHHO.



Vrnpasienue ceppepom B Ubuntu

IIpu ycTaHOBKe M3 ITaKeTa B HACTPOMKHU 3amycka OC nobasisercs samyck PostgreSQL. IIoaToMy IocJIe 3aTPy3KH OIlepaliiOHHOM
CHCTeMEI OT/JeJIbHO CTapTOBaThL PostgreSQL He HY>KHO.

MO>KHO SIBHBIM 06pa3oM YIIPaBJISITE CEPBEPOM C IIOMOIIBIO YTHIIUTEI pg_ctlcluster, KoTopast 3arryckaeTcst IM60 OT IMEHK
riosib3oBaTestst OC postgres, TG0 yepes sudo.

Vrunura pg_ctlcluster mosBoJisieT yIpaBJIsTh HECKOJIBKIMU CepBepaMU PasHBIX BepCcHii. B kauecTBe ITapaMeTpPOB e ITepejaroTCs:

e 16 — HOMep BepCUU CepBepa;
® main — HasBaHHUe CepBepa;
® KOMaHfa

OCTaHOBUTH CEPBEP:
student$ sudo pg_ctlcluster 16 main stop
student$ pg_lsclusters 16 main

Ver Cluster Port Status Owner Data directory Log file
16 main 5432 down postgres /var/lib/postgresql/16/main
/var/log/postgresql/postgresql-16-main.log

3aIIyCTUTE CepBep:

student$ sudo pg_ctlcluster 16 main start
IlepesanyCcTUTE:

student$ sudo pg_ctlcluster 16 main restart
[I0Iy4UTH TEKYIHH CTaTyC cepBepa:

student$ sudo pg_ctlcluster 16 main status

pg ctl: server is running (PID: 3452)
/usr/lib/postgresql/16/bin/postgres "-D" "/var/lib/postgresql/16/main" "-c"
"config file=/etc/postgresql/16/main/postgresql.conf"

IlepeuntaTh Qariyibl KOHQUTYpAITAH:

student$ sudo pg_ctlcluster 16 main reload

JKypHaul coobI1ieHuH cepBepa IIPH ITaKeTHOM yCTaHOBKe HaXO[UTCS 3/1eCh:

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

-rw-r----- 1 postgres adm 7370 wwoH 23 23:21 /var/log/postgresql/postgresql-16-main.log
3arssiHeM B KOHeIT )KypHaJa:

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

2025-06-23 23:21:13.255 MSK [3396] LOG: shutting down

2025-06-23 23:21:13.265 MSK [3396] LOG: checkpoint starting: shutdown immediate
2025-06-23 23:21:13.346 MSK [3396] LOG: checkpoint complete: wrote 3 buffers (0.0%); 0
WAL file(s) added, 0 removed, 0 recycled; write=0.025 s, sync=0.013 s, total=0.090 s;
sync files=2, longest=0.007 s, average=0.007 s; distance=0 kB, estimate=0 kB;
1sn=0/1922118, redo 1sn=0/1922118

2025-06-23 23:21:13.362 MSK [3395] LOG: database system is shut down

2025-06-23 23:21:13.551 MSK [3452] LOG: starting PostgreSQL 16.9 (Ubuntu
16.9-1.pgdg24.04+1) on x86 64-pc-linux-gnu, compiled by gcc (Ubuntu
13.3.0-6ubuntu2~24.04) 13.3.0, 64-bit

2025-06-23 23:21:13.551 MSK [3452] LOG: listening on IPv4 address "127.0.0.1", port 5432
2025-06-23 23:21:13.562 MSK [3452] LOG: T1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2025-06-23 23:21:13.598 MSK [3455] LOG: database system was shut down at 2025-06-23
23:21:13 MSK

2025-06-23 23:21:13.626 MSK [3452] LOG: database system is ready to accept connections
2025-06-23 23:21:15.933 MSK [3452] LOG: received SIGHUP, reloading configuration files
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Ob61avHble pelleHns Pos{gres

PostgreSQL B BUpTya/ibHOU Cpejie
HaKJ/la/iHbI€ PACXO/Jbl HA BUPTYa/IM3dl|HUIO
a/IMAHUCTPATOP MMeeT IOJIHBIN JOCTYII K 3K3eMIUISIPY

PostgreSQL as a Service

Tpe/iylaraeTcsi MHOTUMH 06/1auHbIMU TTPOBaijepaMu
OCHOBHOE aJIMUHUCTPUPOBaHUe OepeT Ha cebsi mpoBaiiiep

AOCTYII TOJIBKO K O'PAHUYEHHBIM MHCTPYMEHTAM [AJId YIIDAB/IE€HWA,
pe3epBHOI0 KOIIMPOBAHNWS, MOHWUTOPHHI'A
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Cpepactsa BupTyanumsaumm MoryT UCMob3oBaTtbcs U ANa 6a3 AaHHbIX, B TOM
yncne PostgreSQL. Hago noHMmMarb, 4To 3a yao6CcTBa 3TON TEXHOMOMNN
npMxoguTCca pacnsadymearbCs HaknagHbIMn pacxogamu. Ons
BbICOKOHarpy>eHHbIX CUCTEM /1t06ble A0MNO/THUTE bHbIE NPOMEXYTOUYHbIE
cnou mexay CYB/l v xene3om HexenaTteslbHbl.

Kpome TOro, mHorve Begyuine 3apyoexHbie 1 poccuinckme obnayvHbie
npoBangepbl npeanaratoT ncrnonb3osaTb PostgreSQL kak cepsuc (Database
as a Service, managed database).

B aToM cnyyae npoBaigep 6epet Ha cebst 60bLLIMHCTBO 3aau
aZIMUHUCTPUPOBaHMA. IosIHOro A0CTyNa K 9K3eMMisipy B 3TOM C/lyvae Her,
a BO3MOXHOCTM yNnpaB/ieHMs OrpaHnumnBatoTCs NpefocTaB/ieHHbIMM
NHCTPYMEeHTaMn AN Taknx 3agay, Kak MOHUTOPUHI MPON3BOANTENNBHOCTU
NN pe3epBHOE KONMpoBaHMe 1 BOCCTaHOB/IEHNE.

B pamkax Kypca Mbl He byieM paccMaTpuBaTb 0COGEHHOCTU OTAENbHbIX
06/1a4HbIX peLleHnid. 18 3Toro CTOUT U3y4YnTb AOKYMEHTaLMIo,
npeaocTaBnsieMyto NpoBaligepamm yCnyr.
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Toru Posygres

I1Ba BapraHTa YCTAHOBKM — IMAKeThI UM UCXOAHBIN KO
HocTynHbl 06/1auHble peleHust
CepBep BBITIO/IHAETCSA M0/ Bble/IeHHbIM Mosib30BaTesieM OC

Hepe,q HCII0J/Ib30BaHHUEM CepBepa HEO6XO,Z[I/IMO
MHULNA/IN3UPOBATH KJ/IdACTEP 0a3 JaHHBIX

CHEL[I/IaJ'[LHbIe KOMdH/bI A1 YIIDAaBJI€HHA CEPBEPOM
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[1pakTnka Pogga’?é%

BksitoueHHe pacueTa KOHTPOJIbHBIX CyMM B KjlacTepe.

1. OcraHoBure cepsep.

2. TIpoBepbTe, pacCUMTHIBAIOTCS JIU KOHTPOJIbHbBIE CYMMBbI
B KJIacTepe.

3. Bx/ounTe pacueT KOHTPOJIBHBIX CyMM.

3anycTuTe cepBep.

18

2, 3. icnonbayinte ytunuty pg_checksums. [insi ee 3anycka ykaxuTe
NOMHbIA NYyThb: /usr/lib/postgresql/16/bin/pg_checksums

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



https://postgrespro.ru/docs/postgresql/16/app-pgchecksums

1. OcTaHOB cepBepa

student$ sudo pg_ctlcluster 16 main stop

2. IIpoBepka

YTo6hl y3HATDH, BKIFOUEH JIM PacyeT KOHTPOJIbHBIX CyMM CTPaHMII, 3aITyCTHM YTHINTY pg_checksums ¢ kirouom -check:
student$ sudo /usr/lib/postgresql/16/bin/pg_checksums --check -D /var/lib/postgresql/16/main

pg_checksums: error: data checksums are not enabled in cluster

3. BKIoueHHe pacdyeTa KOHTPOJIBHBIX CYMM

BrimosHsieM pg_checksums ¢ kIrouoM --enable:
student$ sudo /usr/lib/postgresql/16/bin/pg_checksums --enable -D /var/lib/postgresql/16/main

Checksum operation completed

Files scanned: 1244

Blocks scanned: 3749

Files written: 1026

Blocks written: 3749

pg_checksums: syncing data directory
pg_checksums: updating control file
Checksums enabled in cluster

Pacuer KOHTPOJIBHBIX CYMM BKJIFOYEH.

4. 3anyck cepsepa

student$ sudo pg_ctlcluster 16 main start
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[1pakTuka+ Posigres

1. YcranoBute PostgreSQL 13 MCXOAHBIX KOZOB TakK, Kak 3TO
II0Ka3aHo B JeMOHCTpaLUU.

Co3paiite Kactep 0a3 JaHHBIX, 3aMTyCTUTE CEPBEp.
Y6enurech, UTO cepBep paboTaer.
OcraHoBuTEe CcepBep.

19



1. Coopka PostgreSQL 13 HCXOAHBIX KOJOB

Bce Heo6XofMBble KOMaH/[bI GbLIN IT0KAa3aHbI B J€MOHCTPAIIUH, HO OHH He BBHIITOTHSINCE. IIOBTOPHUTE 3TH JIeHCTBUS CBOUMU
PyKaMH B BUPTyaJbHOM MallllHe Kypca.

HmeliTe B BHUY, YTO KOMITHJIAITUA UCXOAHBIX KOJOB MOKEeT 3aHUMAaTh IIPOJO/DKUTEJILHOE BpeMsi (0T HECKOJIBKUX MUHYT 10
AeCATKOB MUHYT B 3aBUCUMOCTH OT MOIITHOCTH KOMHL}OTepa).



