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No6ble NoBpexaeHnsa 1 yobITKKX, BK/loYas NoTeplo Aoxona, HaHeCeHHbIe
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06HOBNEHUSA, pacCLUMPEHNA N N3MEHEHUS,
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Hywmepatiys Bepcuii u o011Me 3aMedaHust
OG6HOB/IeHME Ha JIOTIO/THATETbHBIN BBITYCK

OGHOB/IeHr e OCHOBHOU BepCUU
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Bepcuu cepBepa Pos{gres

OcHoBHbIe Bepcuu (9.6, 10, 11, ...)

ToZiZiepKKa coo011jecTBa B TedeHHe 5 jieT

nobasnisieTcst U 3MeHsieTcst QYHKIMOHA

HOBasi BepCUsl He COBMeCTHMa Ha IBOMYHOM YPOBHe C NpeAbIAyLei
17151 0OHOB/IeHHs! BCerzia TpeOyrOTCs CrieL{iasIbHbIe [[eHCTBUS

HNonomHuTtenbHble BeiMycku (16.1, 16.2, ...)

TOJIBKO HUCIIpABJ/IEHHE OLIKMOOK U HPOGJIEM 6e301macHOCTH
rapdHTUpPYyeTCd ABOWYHAsA COBMECTUMOCTb
00BbIYHO AO0CTaTOYHO YCTaHOBUTHL HOBbIE HMCIIO/IHAEMbIE q)aﬁﬂbl

Homep Bepcun PostgreSQL cocTouT 13 AByX YacTeil: HoMep OCHOBHOM
Bepcun (major release) n Homep AONOHUTE/IBLHOIO BbiMycka (Mminor release).
1o Bepcum 10 OCHOBHOM HOMEpP COCTOAN U3 ABYX uncen (9.5, 9.6), 3atem
nepeLsiv Ha ogHo (10, 11). Homep AONONHUTENBLHOIO BbiNycka —
nocsiegHee Ynco Yepes Touky (Hanpumep, 2 B 16.2).

[onoNHUTENbHbIE BbINYCKU CIy)KaT TO/IbKO U UCK/IHOUMTENIbHO A1
ncnpasfieHns oWnb0oK, HalngeHHbIX B OCHOBHOW Bepcumn. s HUX
rapaHTMpyeTcs coxpaHeHne ABONYHOW COBMECTMMOCTU (Ha O4HOW
nnatdgopme). NoaTtomy 06HOB/IEHNE Ha CNeayoLWNin 4ONOHUTENbHbIN
BbINYCK AenaeTcsi MakCUMaslbHO NPOCTO M PeKOMEHAYETCS, Kak TONTbKO
[OMNOTHUTENbHBIN BbIMYCK NOSBNAETCS.

HoBas oCHOBHasA Bepcus NPUBHOCUT U3MEHEeHMe (DYHKLMOHaa: Kakne-To
BO3MOXHOCTU [06aBASAOTCA, U3MEHSAIOTCA, pexe — yaansaTcs. B aTom
CNnyyae ABOMYHasA COBMECTUMOCTb OTCYTCTBYeT. Ecnm nonpo6osaTb
NOAKNHUYNTL HOBYHO BEPCUIO UCMOTHAEMbIX (PaitsioB K CTapoin Bepcumn
knactepa B[], PostgreSQL oTkaxeTtca ¢ HUM paborars.

[na o6HOBNEHNA OCHOBHOW Bepcumn TpebyeTcsa npegnpvHiMaThb
cneyyanbHble warn. He nckiw4veHo, 4To noMmumo 06HoBeHNA cepeepa b/,
notpebyeTca BHECEHE U3MEHEHNI 1 B NpuioxeHue. MoTusaunein ans
nepexofa Ha HOBYHO BEPCUIO CITYXXUT NOSAB/IEHME HOBbIX BO3MOXHOCTE

N OKOHYaHWe NoAAepXKKN CTapoil Bepcumn (KoTopas pacnpocTpaHAeTca Ha

5 51eT ¢ MOMeHTa BbInycka). 3-3a CNoXHOCTU npoLecca 4acTo nponyckatoT
HECKOJ/IbKO BepCuiA, Hanpumep, nepexoasT ¢ 13 cpasy Ha 16 n T. .

https://postgrespro.ru/docs/postgresqgl/16/upgrading
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O6Lune coobpakeHuns Pos{gres

«3amMeyaHus K BBIITyCKY»

HEoOX0MMO U3yUUTh pa3zen « MUrpaiusi» BCcex MpOMeKyTOUHBIX BepPCHit

[TpoBepka 0O6HOB/IEHUSI HA TECTOBOM OKPY>KeHUU

3apaHee 00HapPYXKUTb BO3MOYKHbIe TTPob1eMbl
aBTOMATH3MPOBATh MPOLECC /il COKPAIleHHsl BpeMeHH TPOCTOsI

3aracHou BapyaHT

Ha c/yyJaii mpobsieM nipy 06HOB/IEHUH TIPOW3BO/[CTBEHHOTO CepBepa

He3aBuCKMMO OT TOro, Kakoe 06HOB/IEHME BbIMOMHAETCS, CTOUT 06paTI/ITb
BHMMaHME Ha HEKOTOPbIE MOMEHTDI.

Bcerga cnefgyet BHUMaATENNIbHO 03HAKOMUTLCA C MPUNOXeHeEM «3amMmedyaHuns
K BbINycKy» (Release Notes) gokymeHTaunn. B Hem B pasgene «Murpaymsa»
onucaHbl BCe HECOBMECTUMOCTU M HeCTaHA4apTHbIe AEeNCTBUA,
HeobxoAuMble Npyu 0GHOBIEHUMN.

Hanpumep, ecnv nnaHupyetcs nepexop ¢ 15.4 Ha 16.4 (nocneaHuia oon.
BbIMYCK BbIOPaHHO OCHOBHOW Bepcun), HaA0 nNpoyYnTaTb BCe 3aMeyaHus
K Bepcusam 15.4, ..., 15.8 (nocnegHuin gon. sbinyck ansa 15), 16.0, ..., 16.4.

OGHOB/NEHNEe criefyeT NPOBEPsSiTb HA TECTOBOI cpe/ie, KBUBANIEHTHO
NPOM3BOACTBEHHOI, C NOCNeAyOWUM TECTUPOBAHNEM NPUIOXEHNS, YTO
NO3BO/INT 3apaHee BbISIBUTb BO3MOXHbIE NPO6/IEMbI, a TAKKE «0b6KaTaTb»
1 aBTOMAaTN3MpoBaThb NpoLeaypy 06GHOBNEHMS.

3TO CyWEeCTBEHHO CHUXaET PUCK BO3HMKHOBEHUSI NPOGEM Npyu 06GHOBIEHUN
NPON3BOACTBEHHOIO CEPBEPA, XOTS U HE UCK/IOYAET €ro NoSIHOCTbH.
MoaTomy Bcerga Heo6xoaMMo MMEeTh (MPOTEeCTUPOBAHHbIN) 3anacHo
BapWaHT Ha c/lyyail, ecrin 06HOB/MEHMEe NOoWAET He Tak. TakMM BapuaHTOM,
Hanpumep, MOXET ObITb FOTOBas Peninka uan pesepBHas Konus,

B 3aBUCUMOCTM OT Tpe6GoBaHuii K BO3MOXXHOMY BPEMEHW NPOCTOS.



J10NONHUTESNbHbIN BbINYCK Wz

OGHOB/IeHre Ha [IOTIO/THATETbHBIN BBITYCK

Hcnonb3oBaHue (bI/IBI/Iqe CKHX DeIlVIMK
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[,O0NONHNTENBHbIA BbINYCK Pos{gres

16.3
yCTaHOBKa MakeToB HOBOW BepCcuK (CepBep, K/IMEHT, paclUMpPeHNs)
nepesanyck cepeepa

16.4 npu HeO6X0AMMOCTU OOHOB/IEHNE pacLUMPEHWiA, Aon. AelicTBUS

+ IpocToTa

— BBIHY’K/IeHHOe TIpepbIBaHue 00CTy>KUBaHHs

[nsa Toro 4To66l O6GHOBUTL CEpPBEP A0 OYepeSHOro AOMNOHUTETBHOIO
BbIMycka, TpebyeTcs:

1.

YcTaHOBUTb HOBbIE UCMNOJTHAEMble dpaisbl.

Ecnn PostgreSQL 6b1n1 ycTaHOBNEH U3 NakeTa, HE06X0ANMO YCTaHOBUTb
HOBble BepCcumM NakeToB (CepBep, KNMEHT, paclumnpeHns). HekoTtopble
NnakeTHble MeHemkepsbl, B YacTHocTu, apt B8 OC Ubuntu, no ymonyaHuto
aBTOMaTMyeckun cpasy nepesanyckatTt cepBep; 00bIYHO 3TO
HeXxenartesnbHo.

Ecnn PostgreSQL 6b111 cobpaH U3 NcxofHbIX KOAOB, HE06Xo4MMO
BbINO/HUTL Make install.

MepesanycTutb cepsep. MNocne nepesanycka oH NPOAOC/IXUT PaboTy yxe
Ha HoBOli Bepcun. OGCyXMBaHNE KNMEHTOB NPepbIBAeTCs Ha Bpems,
Tpebyemoe A/1s nepesanycka.

[Mocne nepesanycka MOXeT NoHaA0buTbCcA 06HOBUTL pacLUMpeHns
(ALTER EXTENSION ... UPDATE) 1 BbINONIHUTb AONO/THATE/IbHbIE
NENCTBUS, YKa3aHHble B «3amedyaHunsix K Bbinycky». OaHaKko

B 60/IbLLUMHCTBE C/lydaeB 3TO He TpebyeTcA.



@) apt install Pe e

OGHOB/IeHKe CpeiCTBaMH OTepaljMOHHONM CUCTEMBbI
sudo apt install postgresql-16

MokeT aBTOMaTHueCKH Mepe3aryCTUTb CepBep

YTU/IUTAa needrestart

Ecnu PostgreSQL ycTaHOBNEH U3 NakeTa, onepalyoHHas cuctema cama
MOXET 06HOBUTL ero Bepcuio. B Ubuntu g1 3Toro ncnosb3yercst KoMaHaa

sudo apt-get install --only-upgrade ums-nakema
NN
sudo apt install ums-nakema

Mpy TakoM 06GHOBNEHUN CepBEP 0ObIYHO aBTOMATUYECKUN NepesanyckaeTcs,
YTO MOXET 6bITb HeYA06HO. DTO NoBeAeHNEe HACTpamBaeTcs, NoAPOOHOCTH
onucaHbl B OKYMEHTaUUN yTUAUTbI needrestart:

https://github.com/liske/needrestart
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YMeHbLLUEeHMEe NPOoCTOoSA Pos{gres

ITporiecc mepe3arycka cepeepa
3dlIpeniatoTCA HOBbIe COeJUHEeHHWA

smart  OXXHZaeT 3aBepIlieHNsI BCEX CeaHCOB
fast MPUHYAWUTEIBHO OTK/IFOUaeT BCe CeaHChI (10 YMOJTYaHUIO)

BBITIOJ/IHAETCA KOHTPOJIbHAA TOYKaA

KOHTPOJ'IBH&H TOUKAd

BPYUHYIO /IO 1epe3arycka cepBepa

PgBouncer

«T1ay3a» Ha BpeMsl Tepe3arycKa cepBepa

OTKPBITbIE TDAH3aKIUHX IIPOAO/DKAIOT BbITIO/THATLCA,
BCe€ HOBbI€ — IIPUOCTAHAB/IMBAIOTCA

MpepbiBaHNE 06CNY>XUBAHUSI MOXHO COKPATUTb, @ B HEKOTOPbIX Cydasix
1 YCTPaHUTb MOJTHOCTbIO.

UTo npoucxoauT Npu nepesanycke cepeepa?

Bo-nepBbix, PostgreSQL nepecTtaet NpyHUMaThL HOBblE NOAK/IHOYEHNS
(knneHTbl ByayT nonyyaTb owKnobKy «shutdown in progress»).

Bo-BTOpbIX, B 3aBUCMMOCTM OT pexunma 0CTaHOBa, CepBep /MO0 A0XNOAETCA
3aBepLUEHNSA aKTUBHbIX CeaHCOoB, MO0 NPUHYAUTENbHO 3aBepLIaeT UX.
[MocneagHee nogpasymeBaeTcs No yMONYaHUIO YTUIUTOW ynpasBneHus, Ho,
BEPOSATHO, 3TO HEe /yYLUNA BbIOOP ANS NPOM3BOACTBEHHON cpeapbl, ecnn
cepBep B OCHOBHOM MmeeT aeno ¢ OLTP-Harpy3kon (KopoTkue 3anpochl).

B-TpeTbux, BbINONHAETCA (PUHaIbHAA KOHTPOIbHasA Touka (shutdown
checkpoint), 4TO6bI CMHXPOHM3MPOBATL AaHHble 13 6ydhepoB B OnepaTuBHOM
namMsaTn ¢ QUCKOM (Kak paccMmaTpuBasiocb B Moay/ie «)KypHa/impoBaHue»).
[Mpn 60nbLLIOM pa3mMepe BydepHOro Kewla 3ToT NPoLEeCcc MOXET 3aHMMaTb
3HaunTesIbHOe BpeMs. [103TOMY MOXET OKa3aTbCs LienecoobpasHbiM
CHayas1a BbIMOMHUTb KOHTPO/IbHY TOUKY Bpy4YHYt0 (CHECKPOINT), a 3atem
nepesanyctutb cepBep. B aTom cnyyae puHanbHaa KOHTPOSIbHasA TOo4YKa BCe
paBHO OyAET BbINO/IHEHA, HO 3HAYMTE/IbHO ObICTpee.

Ecnu ncnonssyetrcsa PgBouncer (https://pgbouncer.org), UMeeT CMbIC/
NOCTaBUTb Ero Ha «nay3y» Ha BpeMs nepesarpy3ku. [Npu aTom
(noapasymeBaeTca pexunm «transaction») paboTaroLme TpaH3akumm
NPOAO/IKAT BbINOSIHEHME, HO BCE HOBblEe OyAyT OT/IOXKEHbI. TakuMm 06pa3om
ana OLTP-npunoxeHus nepesanyck 6yaeT BoIlNa4eTb Kak yBemynsLleecs
Bpemsa oTknuka CYB/.



https://pgbouncer.org/
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Pennnkauyus Pos{gres

OCHOBHOI1  pesepB

pe3epBHbIil cepsep
06HOB/ISIETCS NEPBbLIM

pe3epBHbIl cCepBep AOrHa/I OCHOBHOW, Nepek/toYeHmne

OCHOBHOI

peseps

+ BO3MO)XHO 0OHOB/IeHHe 6e3 WK C MUHUMAJTbHBIM TIpephIBaHUEM 00CITY>KUBAHUS

Ecnn B cucteme mncnonb3yerca omsnyeckasa pensivkaunsa n npegycmoTpeH
MeXaHW3M M/1aBHOro NepektveHns Nosib3oBaTenein Mexay cepsepamu,
npouenypy 06HOBIEHNSA MOXHO NPOBECTU 1 6e3 NpepbiBaHNSA
06CcnyXnBaHus.

[na aToro cHavana BbINOMHAKT 0OHOB/IEHNE PE3epPBHONO cepeepa.

Bo BpeMms ero nepesanycka BCS Harpyska JIOKUTCA Ha OCHOBHOW cepBep.
[MOCKONbKY BEPCUN ABONYHO-COBMECTUMbI, penimkaunsa pabotaeTr mexany
y>K€ O6GHOB/IEHHbIM pe3epBHbLIM CEPBEPOM U eLle He OOHOB/IEHHBLIM
OCHOBHbIM. B ab6Ccont0THOM 60/bLUMHCTBE C/ly4YaeB pensvkauunsa oyaet
paboTtartb 1 B Apyrom HanpassieHnn (0T 06HOBNEHHOIO CepBepa K cepeepy
CO CTapou Bepcueit), Ho OT OLIMBOK 06paTHO COBMECTUMOCTIN HUKTO HE
3acTpaxoBaH. [10aToMy cHavyana siydile 06HOBNATL UMEHHO pPe3epBHbIN
cepsep.

3aTem, Koraa pesepBHbIli CEPBEP «/A0rOHSET» NOC/e nepesarpysku
OCHOBHOW cepBep, OCHOBHOW cepBep OCTaHaBNNBAKOT U BbINOMHAOT
nepeksyeHne Ha pe3epBHbIii. [ocne 3anycka 6bIBLLIEro OCHOBHOMO
cepsepa OH NoAKN4YaeTcs K HOBOMY OCHOBHOMY B Ka4yeCTBe pe3epBHOro
(aTo MOXeT noTpeboBaTb 3anycka yTunuTel pg_rewind; Bcs npoueaypa
paccmaTtpuBaeTca nogpobHo B Kypce DBA3).



OGHOBJIEHHE Ha JONOJTHUTE/IHHYI0 BEPCHIO

BBIACHHUM TeKyIIyI0 BepcHio PostgreSQL:
16=> SHOW server_version;

server_version
16.2 (Ubuntu 16.2-1ubuntu4)
(1 row)

A B penosUTOpUH eCTh 60JIee HOBast BEpCHS:

student$ sudo apt list -q postgresql-16

postgresql-16/noble-pgdg 16.9-1.pgdg24.04+1 amd64 [upgradable from: 16.2-lubuntu4]
ITpoBefieM 06HOBJIeHHUE C BepcuH 16.2 Ha 16.9 — 06HOBUM ITakeT 'postgresql-16' cpegcTBamu OC:
student$ sudo apt install -y postgresql-16

The following additional packages will be installed:
postgresql-client-16
Suggested packages:
postgresql-doc-16
The following packages will be upgraded:
postgresql-16 postgresql-client-16
Preconfiguring packages ...
2 upgraded, 0 newly installed, 0 to remove and 165 not upgraded.
Need to get 0 B/18,3 MB of archives.
After this operation, 17,8 MB of additional disk space will be used.
(Reading database ... 152326 files and directories currently installed.)
Preparing to unpack .../postgresql-client-16 16.9-1.pgdg24.04+1 amd64.deb ...
Unpacking postgresql-client-16 (16.9-1.pgdg24.04+1) over (16.2-1lubuntu4)
Preparing to unpack .../postgresql-16 16.9-1.pgdg24.04+1 amd64.deb ...
Unpacking postgresql-16 (16.9-1.pgdg24.04+1) over (16.2-lubuntu4)
Setting up postgresql-client-16 (16.9-1.pgdg24.04+1)
Setting up postgresql-16 (16.9-1.pgdg24.04+1)
Processing triggers for postgresql-common (278.pgdg24.04+1)
Building PostgreSQL dictionaries from installed myspell/hunspell packages...
en_us
ru_ru
Removing obsolete dictionary files:

3aMeTHM, UTO ITakeT postgresql-client-16 To>ke 06HOBHMIICS.
student$ sudo pg_ctlcluster 16 main restart
IIpoBepsieM HOMeP BEPCHUMU:

student$ psql

16=> SHOW server_version;

server _version

16.9 (Ubuntu 16.9-1.pgdg24.04+1)
(1 row)



OcCHOBHas Bepcus

Jlornueckasi pe3epBHasi konus pg_dumpall
YTunura pg_upgrade

Jlornyeckas peruviMkarys

11
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pg_dumpall Posigres

YCTaHOBKa nakeTtoB 1 MHNUnann3ayns Kiacrepa

OTK/IHOYEHME NOMb30BaTeneit (TONbKO YTEHME)

norunyeckasn konumsa (pg_dumpall)

BOCCTaHoB/eHWe konun (psql)

C60p CTaTUCTUKN

Hayano paboThbl

+ MO)KHO CMeHUTb T1aTopMy, pa3psiHOCTb, KOAUPOBKY 6a3 JaHHBIX U T. T.
— 6osibllIoe BpeMst 0OHOB/IeHUs, TpeOyeTCsi MHOTO JMCKOBOTO IIPOCTPaHCTBA
12

CambIii npocToil cnocob 06HOBMEHMST HA OCHOBHYIO BEPCUI0 — caenartb
J/102UYECKYH Pe3epBHYIO KOMUIO N pa3BepHYTb ee Ha ApYyrom cepsepe

C HOBOW Bepcuel. (Jlornyeckas konna — 310 Habop KomaHa SQL,
BOCcO34arolmx 6a3y gaHHbIX; nogpobHee cMm. Kypc DBA3).

CHavyana yctaHaBnnBaeM HOBbIV CepBeEP U MHULNANIU3NPYEM Knactep
(HekoTopble NakeTHble MeHeLKepPbl BbINOSTHAKT MHALMaIN3aumno cpasy npu
yCTaHOBKe).

Ecnn HOBbIV cepBep pa3BopayunBaeTCs Ha TOM Xe KOMMbTepe, Haao
N03ab0oTUTbLCA, YTOObI KaTas1I0rM AaHHbIX He rnepecekasincb. OBbIYHO NaKeTbl
cobupatoTcs ¢ y4eTom aToro TpebosaHus (Hanpumep, /var/lib/postgresql/15/
n Ivar/lib/postgresql/16/). Takxe NoTpedyeTca NU3MEHUTb KOHJIUTYPaLMOHHbIE
dhaiinbl HOBOrO K/lacTepa, BHECS B HUX N3MEHEHNSA C paboTatoLLEero.

Pe3epBHYH KOMWIO MOXHO Ae/naTb Npy paboTalolleM cepBepe, Ho TpeGyeTcs
OTK/IIOUNTb BCEX NOJIb30BaTe/ei (KpoMe TOMbKO UATAIOLLMX), MOCKO/bKY
N3MEHEHWS], CZleNlaHHbIe NOC/e 3arnycka pe3epBHOro KONMpPoBaHus, He
nonazayT B KOMMWIO.

[ocne 3Toro MoXHO 3arnyckaTb HOBbIi CEpBEP 1 B HEM pa3BopaumBaTth
MO/ArOTOB/IEHHYIO PE3ePBHYI0 KOMUIO. A 3aTeM cobpaTb CTaTUCTUKY — 6e3
3TOr0 ONTUMMK3ATOP HE CMOXET CTPOMTb aleKBaTHbIE NJlaHbl 3anpocoB.

[Mocne Bcex HeobxoANMbIX NPOBEPOK KaTasiory ctaporo cepesepa
(ncnonHsemble haitnbl, cogepxnmoe PGDATA, nonb3oBartesibCKkue
Tab/IMyHble NPOCTPAHCTBA) MOXHO YAUIUTD.
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pg_dumpall Posigres

YckopeHue 1iepeHoCa JaHHbIX
pg_dumpall --globals-only

pg_dump --format=d --jobs=N

pg_restore --jobs=N } JUIs1 KK/0H 6a3bl JAHHBIX OT/EIBEHO

JKOHOMMSA MecTa

pg_dumpall | psql napameTpbi-CcOEqMHEHUS -C - HOBbIM-K/1aCTepoM

COop CTaTUCTUKH
$ vacuumdb --analyze-in-stages

pacuipenue dump_stat

bricTpasi mpoBepka
pg_dumpall --schema-only

13

Xota ytunuta pg_dumpall n genaet pesepBHY KONUIO BCEro Knactepa,
OHa Bcera BbINO/IHAETCA B OAMH NOTOK. BoccTaHOBNEHME Takxe
BbIMO/THAETCHA B OAMNH NOTOK YTUANTON psql.

Ecnn annapartHble pecypcbl NO3BOMAKT, MOXXHO COXPaHUTb rnobasibHble
006bEeKTbI KnacTtepa ¢ nomoulbio pg_dumpall, a 3aTem BbINOMHUTL KOMUK
Kakaon B[, oTAensHO B NapasifiefisHOM pPeXumMe ¢ NMOMOLLbIO YTUNUTbI
pg_dump B doopmare directory. B Takom c/iyyae n BOCCTaHOB/IEHNE MOXHO
BbIMO/HATb B Napasifie/isHOM pexume yTUNuToi pg_restore. NMogpo6HOCTH
CM. B Kypce DBAS.

Ecnn ctont 3agaya CAKOHOMUTbL MECTO Ha AMCKe, MOXHO He COXPaHATb
pe3epBHYI0 KOMWIO, a NPOCTO HanpasuTb BbiBOA Pg_dumpall Ha Bxopg, psql.

UTOObI Kak MOXHO paHblle cobpaTb XOTb Kakyt-TO CTaTUCTUKY, MOXHO
BbINO/HATL €e cO0p B HECKOsIbKO (3) aTanoB. MOXHO nonpoboBaTtb HayaTb
paboty c CYB/l y)xe nocnie BTOpOro artana, Cokpatnue TeM cambiM BpeMS
npepbiBaHNA 06CnyxnsaHna. Ewe ogHa BO3MOXHOCTb — MUCNOJ/Ib30BaTh
BHeLLHee pacwumpeHne dump_stat:

https://postgrespro.ru/docs/postgrespro/16/dump-stat

Mpu npoBepke 06HOB/IEHNS HA TECTOBOWN cpefie CHavasia MOXHO BbIMOJTHUTb
06HOBNEHME C NEePEHOCOM TO/IbKO CXeMbl AaHHbIX (6e3 caMnX AaHHbIX).
Takum 06pa3oM MOXHO A0CTATOYHO ObICTPO BbISABUTL YaCTb BO3MOXHbIX
npo6nem.

3ameTuMm, YTO Nyylle UCMosb30BaTh BCE YTUMUTbLI OT HOBOI (yXe
YCTaHOB/IEHHOI) BepPCUK, MOCKOSIbKY OHM MOTYT COAepXaTb YyylleHus,
HeOoCTYMHble B NpeablayLLei Bepcum.


https://postgrespro.ru/docs/postgrespro/16/dump-stat

Kiacrep PostgreSQL 15

OctaHOBHUM KJ1acTep 16 main, YTo6HI CIy4aiiHO K HEMY He ITO/JKJII0YUTHCS.

student$ sudo pg_ctlcluster 16 main stop

B xarasore /var/lib/postgresql/15/prod HaxoxuTcs KiacTep 6as faHHBIX PostgreSQL Bepcuwm 15.
student$ psql -p 5433

| 15=> SHOW server_version;

server _version

15.13 (Ubuntu 15.13-1.pgdg24.04+1)
(1 row)

Co3fauM TabJIUYHOe IIPOCTPAHCTBO U 6a3y JaHHBIX.

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

student$ sudo mkdir /var/lib/postgresql/ts_dir

student$ sudo chown postgres: /var/lib/postgresql/ts_dir

| 15=> CREATE TABLESPACE ts LOCATION '/var/lib/postgresql/ts_dir';
| CREATE TABLESPACE

| 15=> CREATE DATABASE admin_upgrade;

| CREATE DATABASE

| 15=> \c admin_upgrade

| You are now connected to database "admin upgrade" as user "student".
CosgasuM TabJIHITy B CO3[aHHOM TabIMIHOM IIPOCTPAaHCTBe:

15=> CREATE TABLE test(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
s text

) TABLESPACE ts;

| CREATE TABLE
| 15=> INSERT INTO test(s) VALUES ('MpuBeTt oT Bepcum 15!');
| INSERT 0 1
VcTaHOBHUM paciivpeHue pgaudit:
student$ sudo apt install -y postgresql-15-pgaudit
The following NEW packages will be installed:
postgresql-15-pgaudit
0 upgraded, 1 newly installed, 0 to remove and 165 not upgraded.
Need to get 0 B/45,1 kB of archives.
After this operation, 108 kB of additional disk space will be used.

Selecting previously unselected package postgresql-15-pgaudit.
(Reading database ... 152672 files and directories currently installed.)

Preparing to unpack .../postgresql-15-pgaudit 1.7.1-1.pgdg24.04+1 amd64.deb ...

Unpacking postgresql-15-pgaudit (1.7.1-1.pgdg24.04+1)

Setting up postgresql-15-pgaudit (1.7.1-1.pgdg24.04+1)

Processing triggers for postgresql-common (278.pgdg24.04+1)

Building PostgreSQL dictionaries from installed myspell/hunspell packages...
en_us
ru_ru

Removing obsolete dictionary files:

| 15=> ALTER SYSTEM SET shared_preload_libraries = ‘pgaudit’;
| ALTER SYSTEM

student$ sudo pg_ctlcluster 15 prod restart

student$ psql -p 5433

| 15=> \c admin_upgrade

| You are now connected to database "admin upgrade" as user "student".



| 15=> CREATE EXTENSION pgaudit;
| CREATE EXTENSION
| 15=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- L e e e
pgaudit | 1.7.1 | public | provides auditing functionality
(1 row)

Vruaura pg_dumpall

CriestaeM pe3epBHYI0 KOIIHIO Bcero Kiuacrepa. CepBep JJO/DKeH paGoTaTh, HO H3MeHeHHs, C/leJIaHHbIe IIocJIe 3arycka pg_dumpall, B
KOIIMIO He IToIafAyT.

student$ pg_dumpall -p 5433 > ~/dump.sql

Co3naHHas pe3epBHAasI KOIIHS — TeKCTOBHIH daiiyl ¢ komaHzaMu SQL. B HeM eCTh KOMaH/IbI IS CO3/[aHUs 6a3 TaHHBIX:

student$ grep 'CREATE DATABASE' ~/dump.sql | fold -sw 100

CREATE DATABASE admin_upgrade WITH TEMPLATE = template® ENCODING = 'UTF8' LOCALE PROVIDER = libc
LOCALE = 'en US.UTF-8';

CREATE DATABASE student WITH TEMPLATE = template® ENCODING = 'UTF8' LOCALE PROVIDER = libc LOCALE =
‘en US.UTF-8';

U KOMaH[BI TSI CO3[JaHUST TaOJIHUIThL:
student$ grep -A 3 'CREATE TABLE ' ~/dump.sql

CREATE TABLE public.test (
id integer NOT NULL,
s text

)5

A Taxoke KOMaH/IbI IS CO3/JaHUSI TAKHUX 06bEKTOB YPOBHS KjIacTepa, KaK poJIu U TabIMYHbIe IIPOCTPAHCTBA, HaIIpUMep:
student$ grep 'CREATE TABLESPACE' ~/dump.sql
CREATE TABLESPACE ts OWNER student LOCATION '/var/lib/postgresql/ts dir';

MsI He Gy/ieM BOCCTaHABJIMBATh Pe3epBHYIO KOIIHIO Ha cepBepe PostgreSQL Bepcuu 16; Takoe 3a/jaHUe eCTh B IPAKTHKE.
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YcnoBust IpUMEHUMOCTHU

B HOBOU BepCuM U3MeHsieTCst popMar TOJTBKO CTy»keOHOM HHpopMarium

B OCTa/IbHOM COXPaHseTCsl IBOUYHAsi COBMeCTUMOCTb,
BKJIFOYAsI TIpeJiCTaB/IeHHe TUTIOB U (aiiyibl JaHHBIX

B 0a3ax ZJAHHBIX He UCTO/b3YI0TCs REG-TUITBI
obHoB/eHHe ¢ Bepcuu 8.4 unmu Ooee To3gHeH

0OHOB/IEHHE TOJIBKO /10 BEPCUM, COOTBETCTBYIOLIEl yTH/IUTE
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BTopoiil, Hanbosiee pacnpocTpaHeHHbI, cnoco6 06HOB/IEHUSA — yTUANTa
pg_upgrade, koTopas ymeeT NpuBoAnTb diainbl Knactepa K Buay,
COBMECTMMOMY C HOBOW OCHOBHOW BEPCUEN.

https://postgrespro.ru/docs/postgresqgl/16/pgupgrade

BO3MOXHOCTb NPUMEHEHUSA YTUANTLI 0OYC/I0BMIEHA TEM, YTO NP
0OHOB/IEHNN OCHOBHOW BEPCUM MEHSAIOTCS CNy)XebHble Tabnuupl,
OTHOCSALLMECA K CUCTEMHOMY KaTtasiory, Ho hopmaTbl hainioB AaHHbIX U
NHOEKCOB Kak NpaBun/io octarTcs 6e3 nsmeHeHuin. NMoatomy AocTtaTouHo
MonpaBuTb TO/IbKO HEOO/bLLYIO YacTb AaHHbIX, OCTaBMB OCHOBHOW MaccuB
Kak eCTb, 6€3 U3MeHeHWA. [Npu 3TOM HOBbI KNacTep A0/MKEH ObITb
COBMECTMM CO CTapbiM MO pa3psaaHOCTU, KOANPOBKE N JTOKAUIAM.

B HEKOTOpbIX Bepcusax (A0CTAaTOYHO peaKo) N3MeHSIeTCS ABONYHOE
npeAcTaBneHne TUNOB AaHHbIX. B Taknx cnyyasix yTuamTa He CMOXET
MOMOUYb, HO MO KpaiiHein mepe NepeuncnuT, rae Ncnosb3yeTcs NPo6NeMHbIi
TUN. DTO NOMOXET N36aBUTLCSA OT HET0 BPYUHYIO Nepes 0GHOB/IEHNEM.

ECTb 1 [ONONHUTENbHBbIE OrpaHNYeHusa. Hanpumep, yTuamTta He CMOXeT
06HOBUTL K1acTep, ecniv B OAHOMN 13 6a3 AaHHbIX MCNonb3ytTcss REG-Tunbl
(kpome regtype, regclass u regrole).

Mpwn 3anycke pg_upgrade npoBepsieT coBnageHne CBOEn BEPCUN 1 BEPCUIA
ncnosiHsieMbIX hainos, 3aeNCTBOBaHHbLIX B 06HOBNEHUW, C BEPCUEN
HOBOrO cepBepa. YTUANTON nogaepmBaeTcsa 06HOBEHNE 1060 Bepcun,
HaumMHas ¢ 8.4, Ha BepCuio, COOTBETCTBYIOLLYIO yTUANTE. Takum o06pasom,
pg_upgrade oT Bepcun 16 MOXET 0OHOBUTbL CTapblii cepBep TOSIbKO A0 16,
HO He A0 15. YMeHblueHne Bepcumn cepeepa (downgrade) HEBO3MOXHO.


https://postgrespro.ru/docs/postgresql/16/pgupgrade
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YCTaHOBKa nakeTtoB 1 MHNUnann3ayns Kiacrepa

0CTaHOB cepBepa
} flornyeckast Konvsi Katasiora U CXembl AaHHbIX

} BOCCTaHOB/IEHWE KaTaslora v CXeMbl AaHHbIX pg_upgrade
} NEPEHOC AaHHbIX U HACTPOIiKa

cbop cTaTUCTUKN, OBHOBEHME pacLUMpeHnii

Ha4yano paboThbl

+ CKOpPOCTH 0OHOBJIEHHSI, 0OBIYHO He TpeOyeTcs OTIONHUTETEHOE MeCTO
— orpaHUYeHHasi IPUMEHUMOCTb
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BHauane paccMoTpum 06LLyto (YNPOLLEHHYH0) NocnefoBaTesibHOCTb
[EeNCTBUIA Npy 06HOBNEHMM C NOMOLLIbIO pg_upgrade.

CHayana Heob6xoAnuMOo YCTaHOBUTb HOBbI CEPBEP U MHMLINANM3MPOBATb
(HO He 3anyckaTb) knacTep. DTOT War BbINOMHAETCA TakK Xe, Kak 1 npu
o6HOoBNEHMN ¢ nomoLLbo pg_dumpall.

3arem cTapblii cepBep OCTaHaB/IMBAETCA 1 3amyckaeTcsa yTuamta
pg_upgrade. Noka 0603Ha4YMM CXemaTuyeckun, YTo OHa Aenaert:

» CrTapblii cepBep 3anyckaeTcsl Ha Bpemsi, UTobbl caenaTb /102UYECKYIO
Pe3epBHYH0 KOMNMIO 06LLMX 06 LEKTOB KNacTepa U CXeMbl AaHHbIX Bcex B/,
370 Kak pa3 Ta nHpopmaums, Assi KOTOPOK TepsieTcs ABONYHAsN
COBMECTUMOCTb.

* BpemeHHO 3anycKaeTcs HOBbIV CepBep, BbINOMHAKTCSA HEOOX0ANMbIE
NPOBEPKN MPUMEHUMOCTHN, U3 PE3EPBHOI KONNK BOCCTaHABINBAOTCSA
rnobanbHble 06bEKTbI N CXeMa AaHHbIX.

* BbINOMHAETCA NepeHoC AaHHbIX: MO0 KonMpoBaHue, Mbo NpocTaHOBKa
XXECTKUX CCbINOK, NMM60 KNoHMpoBaHue (a5 doainoBbIX CUCTEM
C KOnupoBaHMeM Mpu 3anncu, Copy-on-write).

B pe3ynstate paboTbl yTUINUTBI HOBbIV KacTep CTaHOBUTCA OOHOB/IEHHOM
Bepcuen ctaporo. [lasiee BbIMOSHAKOTCA 3aKNoUMTeNIbHbIE AENCTBUSA, Takme,
Kak cbop CTaTUCTUKN U OGHOBNEHNE pacLUMPEHNIA.

OrpomHbIii NAC pg_upgrade cOCTOUT B BO3MOXHOCTU O4Y€Hb GbICTPOro
06HOBNEHUS KNacTepa Nt6oro pasmepa 6e3 AoNo/HUTENbHOIO MecTa

Ha aucke (NpY UCNO/Ib30BaHUN XECTKMX CCbINOK). 13 MUHYCOB OTMETUM TO,
YTO YTUNIUTA NPUMEHMA He Bceraa.
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UyTb 60/1€€ Nogpo6HO paccMOTPUM, YTO NPOMUCXOAUT C dhaiinoBbIMK
cucTeMamm CTaporo U HOBOrO KnacTtepa npu 06HOBNEHUM.

LLar 1. YcTaHOBNEHbI NakeTbl C HOBOW BEpPCUeE N MHULNaIN3MpoBaH
knactep. HoBbI cepBep BbIKHOYEH U HE COAEPXKUT HUKAKNX
NoNb30BaTeNIbCKNX 0ObEKTOB, TOILKO CTaHAApPTHbIE 6a3bl AaHHbIX U
CUCTEMHbI KaTasor.

CTapblii cepBep NPoAo/HKaeT paboTaTb.

BaXkHbI1 MOMEHT: HOBbIV KnacTtep AO/KEH OblTb MHULMAIN3NPOBAH C TON e
NoKasiblo, YTO U CTapbliA.



Kiacrep PostgreSQL 16

PostgreSQL Bepcuu 16 y>ke ycTaHOBJIEH, KJIacTep HHUIIMAIN3UPOBaH B KaTasore /var/lib/postgresql/16/prod.
V6eaumMcs, UTO cepBep paboTaeT U HCII0IB3YeT Ty Ke JIoKaJjlb, UTo U PostgreSQL 15, I1ocjie Uero ocTaHOBUM €ro.

| 15=> \x \l template0

Expanded display is on.

List of databases

-[ RECORD 1 ]----- o

Name | template®

Owner | postgres

Encoding | UTF8

Locale Provider | libc

Collate | en_US.UTF-8

Ctype | en US.UTF-8

ICU Locale |

ICU Rules |

Access privileges | =c/postgres +
| postgres=CTc/postgres

| 15=> \q

student$ sudo pg_ctlcluster 15 prod stop
student$ sudo pg_ctlcluster 16 prod start
student$ psql -p 5433 -U postgres

16=> \x \l template0

Expanded display is on.
List of databases

-[ RECORD 1 ]----- LR

Name | template0®

Owner | postgres

Encoding | UTF8

Locale Provider | libc

Collate | en US.UTF-8

Ctype | en US.UTF-8

ICU Locale |

ICU Rules |

Access privileges | =c/postgres +
I

postgres=CTc/postgres

OCTaHOBHM CepBep.
16=> \q

student$ sudo pg_ctlcluster 16 prod stop

HpOBepKa BO3MO>KHOCTH OOHOBJICHHS
Hepeg TEeM KaK BBITIO/JITHATH HaCTOsIIee 00HOBJIEHUE, UMEET CMBICJT 3aIlyCTUThb pg_upgrade B pe’XKuMe IIPOBEPKHU C KII0YOM --
check. Mbt IUVIaHUPYeM He KOIIUPOBaTh q)afl]l]:l JAaHHBIX, a UCII0JIb30BaTh CChUIIKH, II03TOMY yKa3bIBaeM KJII0Y --link.

TaxoKe MBI [0JDKHEI YKa3aTh IIyTH K UCIIOJIHIEeMBIM daiiylaM U K KaTaIory JaHHBIX KakK JJIs CTapO¥ BEPCUY, TaK U JII HOBOMH.
OGpaTnTe BHUMAaHUE, UTO IIPOrpaMMa 3aIlyCKaeTcsl 0T MMeHH I10J1b30BaTe st OC postgres, Tak Kak el TpeGyeTes JOCTYII K
KaTajloraM JIaHHEIX.

Ba’kHO, UTOOHI Bepcuu pg_upgrade U APYTHUX CepBEPHBIX YTIIIMT (pg_controldata, initdb) cooTBeTcTBOBaIN BepCUsM KIMEHTCKUX
YTHJINUT, KOTOpEIE OHA BBI3BIBaeT (pg_dump, pg_dumpall, pg_restore, psql, vacuumdb), mHaUe IIpH 3aIIyCKe II0JIyIUM OIIHOKY.
ITockoJIBKY MBI 0OHOBIJIM Ha BepPCHIO 16.9 1 cepBepHBIN, ¥ KJIMeHTCKHUI IIaKeThl, 3TO TpeO0BaHUe BBIIIOJTHEHO:

postgres$ /usr/lib/postgresql/16/bin/pg_upgrade --version
pg_upgrade (PostgreSQL) 16.9 (Ubuntu 16.9-1.pgdg24.04+1)
student$ pg_dump --version

pg dump (PostgreSQL) 16.9 (Ubuntu 16.9-1.pgdg24.04+1)

CnenmyeT 06paTUTh BHUMaHHe Ha HACTPOMKU [JOCTyIa. VTUINTA B IIpoliecce paboTHI 3aIlyCKaeT ¥ OCTaHABJIMBAaET CepBepHI, U I
3TOT0 HY’KHO, YTO6BI K 060MM KJIacTepaM y Hee GbLT JIOKaJIbHBIN CYIIePII0JIb30BaTeIbCKUH TOCTYII. YV HaC TaKOH JIOCTYII eCTh, a B



06I11eM cirydae MOXKeT II0Tpe60oBaThCSI BpeMeHHO U3MeHUTh ¢aiin pg_hba.conf. Takske ImporpamMa pg_upgrade coszaeT
pasjuuyHble BpeMeHHbIe Qaiibl B CIIeIIaIbHO COo3aBaeMoM pabodyeM KaTasore pg_upgrade_output.d BHYTpH KaTaJora JaHHbBIX
HOBOTO KJIacTepa, JOCTYII Ha 3aIIUCh K KOTOPOMY e Toxke Heo6XoauM. CepBeph! IIOAHUMAIOTCS 110 04epefiu Ha IIopTy 50432,
4TOGBI He IOIYCTUTH CIYyYaHHOTIO IOAK/IIOUEeHHS K HUM I10JIb30BaTeJIe; IIpy Heo6X0MMOCTH HOMeP II0pTa MOXKHO YKa3aTh
SIBHO.

postgres$ /usr/lib/postgresql/16/bin/pg_upgrade \
--check \
--link \
-b /usr/lib/postgresql/15/bin/ \
-B /usr/lib/postgresql/16/bin/ \
-d /etc/postgresql/15/prod \
-D /etc/postgresql/16/prod

Finding the real data directory for the source cluster ok
Finding the real data directory for the target cluster ok
Performing Consistency Checks

Checking cluster versions ok
Checking database user is the install user ok
Checking database connection settings ok
Checking for prepared transactions ok
Checking for system-defined composite types in user tables ok
Checking for reg* data types in user tables ok
Checking for contrib/isn with bigint-passing mismatch ok
Checking for incompatible "aclitem" data type in user tables ok
Checking for presence of required libraries fatal

Your installation references loadable libraries that are missing from the
new installation. You can add these libraries to the new installation,
or remove the functions using them from the old installation. A list of
problem libraries is in the file:

/var/lib/postgresql/16/prod/pg upgrade output.d/20250623T235147.084/loadable libraries.txt
Failure, exiting

VTunuTa o6Hapy>KuiIa Ipo6sieMy: B HOBOM KJIacTepe He XBaTaeT GHOGIHOTEK.
IIOCMOTPHM HX CITHCOK:

student$ sudo cat
/var/lib/postgresql/16/prod/pg_upgrade_output.d/20250623T235147.084/1loadable_libraries. txt

could not load library "$libdir/pgaudit": ERROR: could not access file
"$libdir/pgaudit": No such file or directory
In database: admin upgrade

JT0 6ubIMOTeKa YCTAHOBJIEHHOTO HAMHU PacIIMpPeHHs, 0T KOTOPOTo 3aBUCUT UH/leKC B 6a3e admin_upgrade. Ee Heo6xomuMo
YCTaHOBHTH U B HOBOM KJIacTepe.

student$ sudo apt install -y postgresql-16-pgaudit

The following NEW packages will be installed:
postgresql-16-pgaudit
0 upgraded, 1 newly installed, 0 to remove and 165 not upgraded.
Need to get 0 B/46,2 kB of archives.
After this operation, 108 kB of additional disk space will be used.
Selecting previously unselected package postgresql-16-pgaudit.
(Reading database ... 152683 files and directories currently installed.)
Preparing to unpack .../postgresql-16-pgaudit 16.1-1.pgdg24.04+1 amd64.deb ...
Unpacking postgresql-16-pgaudit (16.1-1.pgdg24.04+1)
Setting up postgresql-16-pgaudit (16.1-1.pgdg24.04+1)
Processing triggers for postgresql-common (278.pgdg24.04+1)
Building PostgreSQL dictionaries from installed myspell/hunspell packages...
en_us
ru_ru
Removing obsolete dictionary files:

He 3a6bIBaeM JjaTh YKasaHUe 3arpy»kaTh GHOG/IMOTEKY B IaMsITh KasKJ0T0 06CIy>KHBAIOIIEro IIpoIfecca:
student$ sudo pg_ctlcluster 16 prod start

student$ psql -p 5433 -U postgres

16=> ALTER SYSTEM SET shared_preload_libraries = 'pgaudit’;

ALTER SYSTEM

student$ sudo pg_ctlcluster 16 prod stop

IIpoBepsieM elrie pas.

postgres$ /usr/lib/postgresql/16/bin/pg_upgrade \



Finding
Finding

Checking
Checking
Checking
Checking
Checking
Checking
Checking
Checking
Checking
Checking
Checking
Checking

--check \

--link \

-b /usr/lib/postgresql/15/bin/ \
-B /usr/lib/postgresql/16/bin/ \
-d /etc/postgresql/15/prod \

-D /etc/postgresql/16/prod

the real data directory for the source cluster
the real data directory for the target cluster
Performing Consistency Checks

cluster versions
database user is the install user
database connection settings

for
for
for
for
for
for

prepared transactions

system-defined composite types in user tables
reg* data types in user tables

contrib/isn with bigint-passing mismatch
incompatible "aclitem" data type in user tables
presence of required libraries

database user is the install user

for
for

prepared transactions
new cluster tablespace directories

*Clusters are compatible*

Tenepb KJ1aCTepbsl COBMECTHUMBL.

ok
ok

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
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LLlar 2. Ctapblil cepBep OCTaHaBNMBaETCA, 3anyckaeTcs yTuamra
pg_upgrade. OHa co3gaeT pe3epBHYI0 KOMNUID Katasiora n CXem AaHHbIX
Bcex 6a3 ¢ nomoulbto ytuant pg_dump n pg_dumpall B oco6om pexunme
--binary-upgrade, KOTOpbI/ COXpaHAET Hymepauuio hainios (3TOT pexunum
He Hy)XXeH ANnA 06bIYHON paboThl U othnumanbHO He NoaaepXuBaeTcs):

pg_dumpall --globals-only --binary-upgrade
pg_dump --schema-only --binary-upgrade

3arem 3TM 06bEKTbI BOCCTaHaB/IMBAKOTCA HA HOBOM CepBepe C NMOMOLLbIO
pg_restore (nogpo6HO 3TN YTUINTLI paccMmaTpuBatoTcs B Kypce DBA3).
imeHa haiinoB katanorosB Ana 6as gaHHbIX U TabNMYHbIX MPOCTPAHCTB,
a TaKxe meHa (paniz1IoB OTHOLUEHWIA OCTalTCA NPEXHUMM rnocre
0OHOB/IEHNS.

Bce atn lEl,el\/‘ICTBI/IS:l BbIMNOJ/THAKTCA AOCTATO4YHO 6bICTpO — BpemMsa He 3aBUCUT
OoT o6bemMa AaHHbIX B KNacTepe.

Mocne 3Toro CUCTEMHBIN KaTaslor HOBOro KnacTepa 6y/1eT COOTBETCTBOBATb
CUCTEMHOMY KaTaJlory CTaporo Kfiactepa ¢ TOYHOCTbO 0 U3MEHEHMS
chopmata AaHHbIX (MMEHHO NO3TOMY /11 HETO U UCMOMNb3YETCA SlorMyeckas,
a He hmsnyeckasn pesepBHas konums). dakTUYeCKM, B HOBOM KriacTepe 6yayT
co3/laHbl BCe 6a3bl laHHbIX U BCE 06BEKTbI BHYTPU HUX, HO CUCTEMHBbII
kaTasior 6yAeT CCblNaTbCs Ha elle He CyLecTByroLMe dhaiisibl JaHHbIX.

Ha camom gene ytunura pg_upgrade BbINOMHAET eLle MHOro 0BOJIbHO
TOHKUX onepaumii. OHa 3aMopaxnBaeT BCe TpaH3akuum HOBOro KiiacTtepa
(4TOGbI HE 3aBMCETb OT HOMEPOB TpPaH3aKLUMiA, KOTOPbIE TaM BbINOTHAINCD),
Konupyet ctaTtycbl TpaH3akumii (CLOG), konupyeT nHopmaumio

0 MYNbTUTPAH3aKLUMAX N yCTaHaBNMBAET CHETUMK TPaH3aKUUi

B 3HaYeHue, B3ATOE CO CTaporo Kiacrepa.
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nosib3oBatesibckne In/cp nosb3oBatesibCkue
AaHHble AaHHble
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LLar 3. YTunuta pg_upgrade BbINOAHSET NepeHoC Nosib30BaTeIbCKuX
[aHHbIX.

Tenepb NM60 dhalinibl JaHHbIX HOBOTO K/lacTepa CKONMMpPOoBaHbl CO CTaporo,
NMGO Ha HUX NPOCTaB/IEHbI XXECTKNE CChI/KN.

3ameTuMm, 4YTo ecnn haisibl AaHHbIX KONUPYHTCS, TO CTapblil KNacTep HUKaK
He 3aTparnsaercsi 0GHOB/IEHNEM U MOXHO B /1000 MOMEHT BEPHYTLCS
K HEMY, €C/I1 NPU 0GHOB/IEHNI YTO-TO NOLLJIO HE Tak.

OfHakKo npu UCrosb30BaHMM XECTKMX CCbINOK ddaisibl faHHbIX hakTnyeckn
CTaHOBATCA 06LWNMM — TOYHEee, O4HOMMEHHbIEe daiisbl ABYX KNnacTepos
CCbI/1al0TCA Ha O4VHAaKOBble MHAEKCHbIE AeCKpUNTOPbl 0ai/1oBOin CUCTEMBI
(inode). MoaToMy, KakK TO/IbKO HOBbIN KnacTep OyaeT 3anyLleH nepBblii pas,
cTapbli y)Xe CTaHEeT HEBO3MOXHO 3anyCTUTb 6e3onacHbIM 06pa3oM. Takoi
pexunm 06HOBEHNA TpebyeT HanNnuusa «nnaHa b».

[ns hainnoBbIX CUCTEM C COPY-ON-Write BO3MOXEH TPeTuii BapnaHT —
KnoHupoBaHue (--clone), codyeTaroLunin npenmMyLLiecTsa ABYX NpeablayLmx:
ObICTPbIA NEPEHOC AaHHbIX 1 BO3MOXHOCTb 3anycka 0601x K1acTepos.

[Tocne nepeHoca Nnonb3oBaTesIbCKUX AaHHbIX YTUINTE OCTAEeTCA BbICTaBUTb
cyetymk OID B 3Ha4YEeHME CO CTaporo KnacTtepa (3TO BbINOSHAETCS YTUIUTON
pg_resetwal).

A aIMMHUCTPATOPYy OCTaeTCs 0OHOBUTL pacLUMPEHUsl, cobpaTb CTAaTUCTUKY
1 He 3abbITb NPO NJIAHOBOE pe3epBHOE KOMMPOBaHNE 0GHOB/IEHHOIO
knactepa.



OOHOBJICHHE

BrITToTHSIEM 06HOBJIEHHUE B pexuMe Co3aHUA CChIIIOK.

postgres$ /usr/lib/postgresql/16/bin/pg_upgrade \
--link \
-b /usr/lib/postgresql/15/bin/ \
-B /usr/lib/postgresql/16/bin/ \
-d /etc/postgresql/15/prod \
-D /etc/postgresql/16/prod

Finding the real data directory for the source cluster ok
Finding the real data directory for the target cluster ok
Performing Consistency Checks

Checking cluster versions ok
Checking database user is the install user ok
Checking database connection settings ok
Checking for prepared transactions ok
Checking for system-defined composite types in user tables ok
Checking for reg* data types in user tables ok
Checking for contrib/isn with bigint-passing mismatch ok
Checking for incompatible "aclitem" data type in user tables ok
Creating dump of global objects ok
Creating dump of database schemas ok
Checking for presence of required libraries ok
Checking database user is the install user ok
Checking for prepared transactions ok
Checking for new cluster tablespace directories ok

If pg upgrade fails after this point, you must re-initdb the
new cluster before continuing.

Performing Upgrade

Setting locale and encoding for new cluster ok
Analyzing all rows in the new cluster ok
Freezing all rows in the new cluster ok
Deleting files from new pg xact ok
Copying old pg xact to new server ok
Setting oldest XID for new cluster ok
Setting next transaction ID and epoch for new cluster ok
Deleting files from new pg multixact/offsets ok
Copying old pg multixact/offsets to new server ok
Deleting files from new pg multixact/members ok
Copying old pg multixact/members to new server ok
Setting next multixact ID and offset for new cluster ok
Resetting WAL archives ok
Setting frozenxid and minmxid counters in new cluster ok
Restoring global objects in the new cluster ok
Restoring database schemas in the new cluster ok
Adding ".old" suffix to old global/pg control ok

If you want to start the old cluster, you will need to remove

the ".old" suffix from /var/lib/postgresql/15/prod/global/pg control.old.
Because "link" mode was used, the old cluster cannot be safely

started once the new cluster has been started.

Linking user relation files ok
Setting next O0ID for new cluster ok
Sync data directory to disk ok
Creating script to delete old cluster ok
Checking for extension updates notice

Your installation contains extensions that should be updated

with the ALTER EXTENSION command. The file
update_extensions.sql

when executed by psql by the database superuser will update

these extensions.

Upgrade Complete

Optimizer statistics are not transferred by pg upgrade.

Once you start the new server, consider running:
/usr/lib/postgresql/16/bin/vacuumdb --all --analyze-in-stages

Running this script will delete the old cluster's data files:
./delete old cluster.sh



Ilepef; 3aIlyCKOM cepBepa CIefoBaIo 65l IIepeHecTH U3MeHeHNs, cieJlaHHble B KOHQUIYPAIlMOHHBIX daliIax cTaporo cepBepa, Ha
HOBBIHA. MBI He 6y/ieM 3TOTO /ieJIaTh, IIOCKOJIBKY pa60oTaeM ¢ HaCTPOMKaMHU 10 YMOTYaHHUI0.

UTaK, IPOBEPUM PEe3yJIbTaT.

student$ sudo pg_ctlcluster 16 prod start
student$ psql -p 5433

16=> SHOW server_version_num;

server_version num

160009
(1 row)

16=> \c admin_upgrade

You are now connected to database "admin upgrade" as user "student".
16=> SELECT * FROM test;

id | s

1 | MNpuset ot Bepcum 15!
(1 row)

OG6GHOBJIEHHE IIPOIIJIO YCIIEITHO: HaM JOCTYIIHO COAEeP>KHMO€e CTaporo Kiacrepa.

TaGIMYHbIE HPOCTPAHCTBA

ITocMoTpuM Ha $aiibl TaGJIMYHOTO IIPOCTPAHCTBA:
student$ sudo tree /var/lib/postgresql/ts_dir --inodes

[1441833] /var/lib/postgresql/ts dir
— [1441851] PG 15 202209061
| — [1443470] 16387

| — [1443471] 16389

| — [1443472] 16392

| L— [1443473] 16393
L— [1443543] PG_16 202307071
L— [1444744] 16387

— [1443471] 16389
— [1443472] 16392
L [1443473] 16393

5 directories, 6 files

e BHyTpH KaTaJIora CO3JaeTcsl ITOAKATAIOT IS KasKIOH BepCHH, II09TOMY ITepecedeHus 110 ¢paiyaM He IIPOHUCXOAHNT.
e Kax BHIHO II0 UHCJIY B KBaZ[paTHEIX CKOOKax (inode), Gafisbl B KaTaIorax cTapoii 1 HOBOH BepCHI Ha CaMOM JieJle
pas/ieJIsIIoT 06IIiee CofleP>KUMOe.

JeHcTBYS TOCIe 0OHOBJIEHUA

Bubsnoteku YCTaHOBJIEHHBIX paCH.II/IpeHI/Iﬁ 3aMEHSAITCA IIPHU YyCTaHOBKeE HOBOU BepCHuH, HO Ha YPOBHE 006beKTOB 6as3 MaHHBIX
BepcHs paCIIMpeHNst 0OCTaeTCs HeUu3MeHHOH:

16=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- B s e S L T
pgaudit | 1.7.1 | public | provides auditing functionality
(1 row)

VTuaura o6Hapy>KuIa 3TOT GaKT M CreHepHpoBaJla CKPUIIT, 06HOBJIAIOIIWM pacIIMpeHHUs BO BCeX 6asax [[aHHBIX:
student$ sudo cat /var/lib/postgresql/update_extensions.sql

\connect admin_upgrade
ALTER EXTENSION "pgaudit" UPDATE;

BBIIIOJTHUM ero.
student$ sudo psql -U postgres -p 5433 -f /var/lib/postgresql/update_extensions.sql

You are now connected to database "admin upgrade" as user "postgres".



psql:/var/lib/postgresql/update extensions.sql:2: ERROR: extension "pgaudit" has no
update path from version "1.7.1" to version "16.1"

B Haiem ciaydae pa3p360T‘{I/IKI/I pacurupeHus He IIpeJoCTaBUIN CKPUIIT JIst 00HOBJIEHUST BepcHuy, II03TOMY IIPUAETCA YIa/IUTh
pacirvpeHre ¥ YCTaHOBUTH €ro 3aHOBO.

16=> DROP EXTENSION pgaudit;
DROP EXTENSION

16=> CREATE EXTENSION pgaudit;
CREATE EXTENSION

16=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- R T S S e
pgaudit | 16.1 | public | provides auditing functionality
(1 row)

VruinTa pg_upgrade creHepHpoBaJia elle OUH CKPHUIIT, YAASIONTHEI $aliIbl CTaporo Kaacrepa:

student$ sudo cat /var/lib/postgresql/delete_old_cluster.sh

rm -rf '/var/lib/postgresql/15/prod’
rm -rf '/var/lib/postgresql/ts dir/PG 15 202209061'

U HaIlOMHUJIA, YTO HY>KHO cOOpaTh CTaTHUCTHKY. Kirtou -analyze-in-stages IIpocHT co6paTh CTATUCTUKY B TPH 3Talla, KaXKAbIH pa3
YBeJHNYHBas e TOYHOCTh, YTOOBI ONTHMH3aTOP CMOT Ha9aTh CTPOUTS IIJIAHBI KAK MO’KHO paHbIIIe.

student$ /usr/lib/postgresql/16/bin/vacuumdb -p 5433 --all --analyze-in-stages

vacuumdb: processing database "admin upgrade": Generating minimal optimizer statistics (1
target)

vacuumdb: processing database "postgres": Generating minimal optimizer statistics (1
target)

vacuumdb: processing database "student": Generating minimal optimizer statistics (1
target)

vacuumdb: processing database "templatel": Generating minimal optimizer statistics (1
target)

vacuumdb: processing database "admin upgrade": Generating medium optimizer statistics (10
targets)

vacuumdb: processing database "postgres": Generating medium optimizer statistics (10
targets)

vacuumdb: processing database "student": Generating medium optimizer statistics (10
targets)

vacuumdb: processing database "templatel": Generating medium optimizer statistics (10
targets)

vacuumdb: processing database "admin upgrade": Generating default (full) optimizer
statistics

vacuumdb: processing database "postgres": Generating default (full) optimizer statistics
vacuumdb: processing database "student": Generating default (full) optimizer statistics
vacuumdb: processing database "templatel": Generating default (full) optimizer statistics



@) pg_upgradecluster Posigras

Ytunura-obepTka

--method=dump

(@pg_dump + pg_restore|
@ pg_upgrade |

pg_upgradecluster

--method=upgrade

CTapblii K/1acTep MepeK/ro4YaeTcs Ha Apyroi mopT

(haiinibl KOHPUTypaLu KOUPYOTCS

pg_dump: MOXHO CMEeHUTb JIOKaJlb

pg_upgrade: korupoBaHue (HaiisioB WK XKeCTKUe CChLITKU

HerpriMeHnnmMa /1711 TaOMMUHBIX IIPOCTPAHCTB
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Ytunuta-obeptka pg_upgradecluster ana OC Ubuntu o6nervyaer
06HOB/IEHNE KNnacTepa B NPOCTbIX cayyasX. Mo ymon4aHuo NCrnonb3yeTca
BapuaHT C /I0rMYeCcKon Konmen, Takke noaaepXnBaeTcsi 06HOB/EHNE
YTUIUTON pg_upgrade Kak B pexume KonupoBaHus oaiinios, Tak U B PEXMME
XXECTKMX CCbINOK.

HoBbIli kKnacTep Mcnosb3yeT TOT Xe NopT, a CTapblii HacTpanBaeTcsi Ha
Apyroii (Hemcnonb3yemblil) NOPT 1 PyYHON 3anyck. YTunnta Konmpyet
KOHDUrypaumnoHHble dhaiinbl B HOBbIN KnacTep, NO3TOMY MOXeT
noTpeboBaTbCsl UX AOMNO/HUTEbHAA HACTPOIKA.

Mpy 06HOBNEHUN YePE3 NTOTNYECKYHD KOMUI0 MOXHO NOMEHSTL JI0Ka b UK
OTAE/bHbIE KaTeropmm noKasw.

Ho ecnu B knactepe UMelTCsl A0NO/THUTE bHbIE TabNNYHbIe NPOCTPAHCTBA,
NPUAETCS BbINOMHATL 0GHOBNEHME BPYYHYHO: YTUIMTA TaKyt KOHUIypaLmto
He NnoaaepXnBaer.
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du3nyeckaa penmkayms Posigres

Periiku Hy)KHO CO37,aTb 3aHOBO

o6HOB/IeHHe 00si3aTebHO (0OecrieueHye IBOMUHON COBMECTUMOCTH)
WCTIONb30BaHKe pg_upgrade HEBO3MOXXHO (HeZeTePMUHHUPOBAHHOCTB)

Bapuanrt 1 (pg_basebackup)
pa3BepHYTh HOBbIE PeIIMKY U3 (hr3ruecKoi pe3epBHOM KOMUU, C/ieIaHHOM
riocjie 0OHOBJIEHUSI OCHOBHOI'O cepBepa

HaJe>XHO, HO 10JIIr'0

BapwuaHT 2 (rsync)

BOCIIO/Ib30BATHCA TeM, UTO Cbaﬁ]'[bl AdHHBIX HEe U3MEHAITCA
MMPUMEHMMO TOJIBKO /I Unix ¥ TOJIBKO JJI1 2KeCTKHUX CCBIJIOK
6LICTpO, HO CJIOXXKHO
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[Mpn ncnosb3oBaHUM OU3NYECKON peninkaunum BO3HUKAKT A0MNO/HUTE TbHbIE
TpyAHOCTW. [leno B TOM, YTO 1 MacTep, U ero pensinkm Heoo6xoanMmMo
06HOB/IATL 0AHOBPeEMeHHO. CoeaAnHeHne macTepa 04HoI Bepcun

C pensivkom Apyro Bepcumn ckopee BCero npuBeeT K notepe AaHHbIX.

Ewe ogHa TOHKOCTb: peniMKy Hesb3si 0OGHOB/ATL C MOMOLLbLIO Pg_upgrade.
Takoe o6HoBNeHMe He gaeT 100% rapaHTUM TOro, YTO ABa UAEHTUYHbIX
3K3eMnaspa nocsie 06HOBNEHNA TaKXe NoyvyaTcs UAEHTUYHbIMM.

OO6bIYHbI cNOCcO6 COCTOUT B TOM, YTOObI 3a6bITh MPO CyLLECTBYOLLME
penvkn 1 co3gatb UX 3aHOBO. [/15 3TOro Hafo co3faTb 6a30BYHO
pe3epBHYI0 KOMUI0 MacTepa 1 pasBepHyTb N3 Hee HOBYHO Pensinky
(npoueaypa noapobHo paccmatpmBaeTcs B Kypce DBA3). MNMoOHATHO,
4TO 3TO AOCTaTOYHO ANuTeNibHada npolenypa.

Ecnn peub naet 06 onepaumoHHOK cucteme cemenctaa Unix u npu
O6GHOBNEHUN MacTepa NCNOb30BasICA PEXNM XECTKMUX CCbI/IOK, TO BPEMS
pa3BepTbIBaAHNSA HOBOW PEM/IVKM MOXHO CYLLIECTBEHHO YCKOPUTb, MO/Ty4YMB
NMPYMEPHO TaKOW Xe BbIMIPbILL MO BPEMEHW, KOTOPbIA AaeT pg_upgrade
ANna mactepa. [nsa 3Toro Hago npaBu/bHbIM 06pa3oM BOCMNO/1b30BaTLCS
YTUIUTON rsync.



dusnyeckasa pensmkaums

UCMo/HsEMble
thaiinel 15

CUCTEMHBIVi KaTasnor,
cnyxe6Hble haiinbl

nosnb3oBaTenibckne
AaHHble

OCHOBHOI1 cepBep

1CMosHsieMble
chaiinbl 16

CUCTEMHBbIVi KaTanor,
cnyxe6Hble chaiinbl

5

UCMO/HSIEMbIE
chaiinbl 15

NONMHOCTbLIO AOrHana

CUCTEMHBIA KaTasor,
cnyxe6Hble thaiinbl

pennka

nosib3oBartesibckne
AaHHble

cxoaHast no3nums: mactep 06HOB/EH, HO HOBbIV cepBep ellle He

pennnka

OCHOBHOIi cepBep

nonb3oBaresibCkue
AaHHble

UCMO/HsieMble
thaiinsl 16

CUCTEMHBII kaTaror,
cnyxe6Hble daiinbl

nonb3oBaTesibCkue
AaHHble

of] PROFESSIONAL

Posygres
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3anyckancsd. Pennvka BbIK/IlO4EHA, NpUYeM nepem BbiK/II0HYEHNEM OHa
NOSTHOCTbLIO AorHana mactep (Takmm ob6pasom hait/ibl JaHHbIX COBNaaatoT).

Ha pennuke ycTaHaB/IMBaETCS HOBasi BEPCUSI CepBepa, HO KriacTep rnoka

He UHULUMaM3npyeTcsl.
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UCMOHSEMbIE 1CnosHsieMble
chaiinbl 15 chaiinbl 16

CUCTEMHBIIi KaTasnor, CUCTEMHBbIVA KaTanor,
cnyxe6Hble chaiinbl cnyxebHble daiinbl

nonb3oBaresnibckme In nonb3oBaTenbckue
AaHHble AaHHble

OCHOBHOW cepBep

rsync

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

UCMO/HSEMble ! rsync 1CMosHsieMble
thaiinel 15 i chaiinsl 16

CUCTEMHBbIA KaTaor, CUCTEMHBIN KaTanor,
cnyxe6Hble taiinbl ! cnyxebHble thaiinbl

pennvka

nosb3oBartesibckue ! In nosib3oBaresibckne
AaHHble AaHHble
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[anblue 3anyckaeTcs rsync Tak, YUToObl B OAHOW KOMaHAe CKOnMpoBaTb
C macTtepa oba K/s1acmepa, CTapblii U HOBbIW, HA PENJINKY.

B Takom pexume rsync noHMMaerT, YTo:
e CTapblil N HOBbI KNacTepbl pas3fenatoT obwme dpainsibl AaHHbIX;

* (paitnbl faHHbLIX CTAPOro KfacTepa Ha MacTepe U Ha pensiuke cosnagarT
(4TObbI HE 3aBNCETL OT 06beMa, CpaBHUBAKOTCA TOILKO pasmepbl
haiinoB, a He UX CoOAEePXKUMOE);

* cnepoBatesibHO, dhalinibl AaHHbIX He HaA0 PU3NYECKN KONMPOBATb
Ha pPensnky, a 4OCTAaTOYHO NPOCTaBUTb XECTKME CChISKN.

M rsync ocTaeTcsi CKONMpPoBaTh TO/IbKO (haiifibl, OTHOCALMECS] K CUCTEMHOMY
KaTasiory, a OHV MeloT He6osbLLUON pasmep.

DTOT NpoLlecc onucaH B AOKyMeHTauum K pg_upgrade
(https://postgrespro.ru/docs/postagresqgl/16/pgupgrade), B TOM yncre
npueeaeHbl N KOHKPETHbIE KOMaH/Abl, KOTOPble HEOOXOANMO BbINO/THUTb.

K coxaneHuto, JOKyMeHTauns He 06bACHSAET, NoYeMy He0O6X0A4MMbl UMEHHO
Takme KoMaHAbl. 19 Toro, 4To6bl pa3obparbCs B 3TOM BOMPOCE AeTaslbHO,
NO/IE3HO 03HAKOMUTLCS C NEPENNCKON Pa3paboTUNKOB:

https://www.postgresaql.org/message-id/flat/54C95E66.1000309@agliodbs.c
om



https://postgrespro.ru/docs/postgresql/16/pgupgrade
https://www.postgresql.org/message-id/flat/54C95E66.1000309@agliodbs.com
https://www.postgresql.org/message-id/flat/54C95E66.1000309@agliodbs.com
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Jlornyeckasa pennnkaums Pos{gres

co3gaHune nyo6navkalmm

co3faHne CXeMbl AaHHbIX U NoAnUckKa Ha ny6amKaumo
} CUHXPOHM3aLMS AaHHbIX

nepekoyeHne

+ BO3MOXXHO 0OHOB/IeHHe 6e3 UM ¢ MUHUMAJTbHBIM TIPePhIBaHKEM 00C/Ty>KUBAHHS
— CJIOXKHAsl HaCTPOWKa, He PervIMLMPYOTCS CxXxeMa JaHHbIX U KomaHabl DDL,
TpebyeTcsi JOMOMHUTeIbHOe MeCTO Ha JIUCKe U T. [].

26

MOXXHO BbINO/IHUTL 0OHOB/IEHNE OCHOBHOW Bepcumn 6e3 npepbiBaHns
obcnyxmnBaHusa (UM ¢ MUHUMasTbHbIM NPepbIBAHNEM), €C/IN UCMNOJIb30BaTb
NOTNYECKYI0 pennkaymtio.

[ns aToro TpebyeTca yCTaHOBUTb M HACTPOUTbL HEOOBXOANMbIM 06pa3om
HOBbIN 3k3eMnaAp. Ha ctapom cepeepe co3garTca nyonmkauum scex
N3MEeHeHNn BO BCcex 6a3ax faHHbIX. Ha HOBOM cepBepe co3aatoTcs
NOANUCKM Ha 3TN Ny6mnkaumm ¢ CUHXpOHM3aunein gaHHblX. llocne Toro
Kak faHHble CUHXPOHU3UPOBaHbI, OCTAETCA NepPekUNTb Nosb3oBaTesnei
Ha HOBbI cepBep, yaasMTb NOAMUCKY N OCTAHOBUTL CTapblii cepsep.

LLTaTHaa fiornyeckaa pensmkauma nodsunack B PostgreSQL 10.

JT0 pelleHne akTUBHO pa3BUBAETCA, HO NoKa Aasieko OT ngeana:

He peniMumpyrTca cxema gaHHbIX, kKomaHabl DDL, gaHHbIe
nocnefoBaresibHOCTE. Bce aTo AenaeTt Takon noaxod 6onee CrioXHbIM
N MeHee npuenekaresibHbIM, YeM MCMNOJIb30BaHNe pg_upgrade.



ITormn POQSFSSE

OGHOB/IeHHe Ha [IOTIOTHATETbHBIN BBIMTYCK —
IIpOCTasi 3aMeHa MCTIO/IHAeMBbIX (PaiiyioB

('l)I/IBI/I‘-IECKaH PerviMKkanus MOXKeT TIOMOYb He IMpephIBaTh O6CJ'Iy>KI/IBaHI/Ie

OOHOB/IEHHE OCHOBHOM BEPCHUM:

pe3epBHas Korusi (pg_dumpall)

yTunuTa 06HOB/eHus (pg_upgrade)

Jloruyeckast peruivKarys

Hanuue (pu3nueCcKol peryIMKaluy yCIoXKHseT TpoLeaypy
cpasy nocje — ceniatb GU3NUeCKyI0 Pe3epBHYH0 KOMHIO

27
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[1pakTuka Pos{gres

1. B knacrepe PostgreSQL 15 co3garite nonb3oBare/is
¢ ayTeHTU(UKALMeN M0 MapoJito.

2. OT UMeHM HOBOTO TI0/Ib30BarTesisi Co3ziaiTe B 6a3e JaHHBIX
TabMLly CO CTO/IOLIOM THTIA uom.

3. OO6HoBHTe K/1acTep 15 Ha Bepcuio 16 € TTOMOII[BIO JIOTHUeCKOM
pe3epBHOM Kormu. ITpy 0OHOBNEHWM C/ieaiiTe Tak, 4ToObI BCe
JlaHHBIE OKAa3a/TMCh pa3MelrieHbl B OT/JeIbHOM TaO/IMuHOM
MPOCTPaHCTBe.

4. TIpoBepbTe KOPPEKTHOCTh OOHOB/IEHHS: IOCTYITHOCTL CEPBepa,
ayTeHTU(HUKALUIO T10/1b30BaTesIsl, COAep>KUMOe TabTULIbI.
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1. PostgreSQL 15 yxe yctaHoB/eH, B kaTanore /var/postgresqgl/15/prod
NHUUNANTN3NPOBaH KnacTep, cepep pabdoTtaeTt Ha nopty 5433. JIoKasibHbIe
coeanHeHns 6e3ycnoBHO pa3speLleHsbl, npy noaktoveHun no TCP/IP
HacTpOeHa naposbHas ayTeHTupukaums. B knactepe cosgaHa
eINHCTBEHHas posib postgres ¢ npasamu cynepnosib3oBartesns.

[Nna HavyasTbHOro NOAK/IIOYEHMA K KNnacTepy UCNosb3ynTe KoMaHay
psql -p 5433 -U postgres

PekoMeHayeM OCTaHOBUTb OCHOBHOW K/iacTep main, 4To6bl Npu
BbINO/IHEHWW NPAKTUKN HE NOAKIYNTLCA K HEMY MO OLLNGKE.

Mpwn co3gaHny HOBOTO MNOJb30BaTes1s YKaxunte naposbs. He 3abyabte
N3MEHUTb HAaCTPOIKN ayTeHTUdIMKaLM o159 HOBOro Nnosib3oBaTens
B pg_hba.conf.

2. Tun gaHHbIX uom AOCTyNeH B O4HOMMEHHOM pacLUMpeHnn (CM. TeMy
«PacLupeHnsa»).

3. PostgreSQL 16 yxe yctaHoB/eH, B kaTanore /var/postgresql/16/prod
NHULUMANTN3NPOBaH KnacTep aHasiornmyHo knacrtepy prod Bepcun 15.

UT06bI pasMecTuUTb AaHHble B OTAE/IbHOM Tab/IMYHOM NPOCTPaHCTBE,
npeaBapuTeNibHO Co3fanTe ero u oTpefakTupymnTe dpaiin ¢ pesepBHON
Konuen (qobaBbTe TabNMUYHOE NPOCTPAHCTBO N0 yMon4yaHuo ans bh).

UTOObI COXpaHUTb ayTeHTUuKaumo, BHecute B dharin pg_hba.conf Te xe
N3MEHEeHNA, 4YTO BblNIN cAeNnaHbl B CTapoM KiacTtepe.



1. ITosib30BaTe b M ayTeHTHPUKAIMSA B KjIacTepe 15

OCTaHOBHUM OCHOBHOH KJIacTep, YTOGHI CIyYalHO K HeMY He IIOAKIIOUUTECS, U 3aIlyCTUM KiiacTep 15 prod:
student$ sudo pg_ctlcluster 16 main stop

student$ sudo pg_ctlcluster 15 prod start

student$ pg_lsclusters

Ver Cluster Port Status Owner Data directory Log file
15 prod 5433 online postgres /var/lib/postgresql/15/prod
/var/log/postgresql/postgresql-15-prod.log

16 main 5432 down postgres /var/lib/postgresql/16/main
/var/log/postgresql/postgresql-16-main.log

16 prod 5433 down postgres /var/lib/postgresql/16/prod
/var/log/postgresql/postgresql-16-prod.log

16 slow 5432 down postgres /var/lib/postgresql/16/slow
/var/log/postgresql/postgresql-16-slow.log

student$ psql -p 5433 -U postgres

ITosnp30BaTens dbuser:

| => CREATE USER dbuser PASSWORD 'mypassword’;

| CREATE ROLE

JobaBigeM B HauasIo pg_hba.conf mpaBuIo [jI1 HOBOIO II0JIb30BaTe IS

student$ sudo sed -i '1s/~/local all dbuser scram-sha-256\n/' /etc/postgresql/15/prod/pg_hba.conf
| => SELECT pg_reload_conf();

pg_reload conf

BOT YTO ITOJIYYHIOCK:
student$ sudo egrep '~["#]' /etc/postgresql/15/prod/pg_hba.conf

local all dbuser scram-sha-256

local all all trust
host all all 127.0.0.1/32 scram-sha-256
host all all 1:1/128 scram-sha-256
local replication all trust
host replication all 127.0.0.1/32 scram-sha-256
host replication all 1:1/128 scram-sha-256

Jlo6aBHM ITapoJIb B .pgpass, YTOGHI He BBOJUTH €T0 BPYUHYIO (IIPH BHIIIOJIHEHHUH 3aJaHUs 9TOT IIIAT JIyYIlle IIPOIYCTHUTD: 6yAeT
HEIIOHATHO, cpabaThIBaeT ayTeHTUGUKAIIHS 10 TTAPOJTI0 MJIU 6e3yCI0BHBIH HOCTYII, BKIIOUEHHBIH 110 YMOTYaHHUIO0).

student$ echo '*:*:*:dbuser:mypassword' > ~/.pgpass

student$ chmod 0600 ~/.pgpass

2. Ta6ura B Ki1acrepe 15

CHayasia co3faguM 6a3y JaHHBIX.

| => CREATE DATABASE admin_upgrade;

| CREATE DATABASE

| => \c admin_upgrade

| You are now connected to database "admin upgrade" as user "postgres".

THII JaHHBIX UOM JOCTYIIEH B PACIIMPEHUH UOM, YCTAHOBUM BepcHo 1.1.

student$ sudo make install -C /home/student/uom PG_CONFIG=/usr/lib/postgresql/15/bin/pg_config

make: Entering directory '/home/student/uom'

/bin/mkdir -p '/usr/share/postgresql/15/extension'

/bin/mkdir -p '/usr/share/postgresql/15/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/15/extension/"'
/usr/bin/install -c -m 644 .//uom--1.0.sql .//uom--1.2.sql .//uom--1.0--1.1.sql



.//uom--1.1--1.2.sql '/usr/share/postgresql/15/extension/"'
make: Leaving directory '/home/student/uom'

| => CREATE EXTENSION uom VERSION '1.1';
|  CREATE EXTENSION

BCIIOMHUM, UTO /I CO3TaHUs TaGIHITHI II0JIb30BaTEII0 TOHA06UTest TpaBo CREATE Ha cxeMy. CyIIepIIoIb30BaTeNb JODKEH
MIPe0CTaBUTh eMY 3TO IIPaBo:

| => GRANT CREATE ON SCHEMA public TO dbuser;

| GRANT

B ceaHce nosib3oBaTe i dbuser cosgagum TabIUIy.

student$ psql -p 5433 -h localhost -U dbuser -d admin_upgrade
| => CREATE TABLE test(id serial, length uom);

| CREATE TABLE

|  => INSERT INTO test(length) VALUES ((500, 'km')::uom);

| INSERT 0 1

| => INSERT INTO test(length) VALUES ((8,'mm')::uom);

| INSERT 0 1

3. Jlorudeckasi pe3epBHas KOIMA M 00HOBJIEHHE Ha BepcHio 16

student$ /usr/lib/postgresql/15/bin/pg_dumpall -U postgres -p 5433 > ~/dump.sql
Jo6aBUM TabIMYHOE IIPOCTPAHCTBO 10 YMOTYaHUIO:
student$ grep 'CREATE DATABASE admin_upgrade' ~/dump.sql | fold -sw 100

CREATE DATABASE admin upgrade WITH TEMPLATE = template® ENCODING = 'UTF8' LOCALE PROVIDER = libc
LOCALE = 'en US.UTF-8';

student$ sed -i 's/\(CREATE DATABASE admin_upgrade WITH\)/\1 TABLESPACE = ts/' ~/dump.sql
student$ grep 'CREATE DATABASE admin_upgrade' ~/dump.sql | fold -sw 100

CREATE DATABASE admin_upgrade WITH TABLESPACE = ts TEMPLATE = template® ENCODING = 'UTF8'
LOCALE PROVIDER = libc LOCALE = 'en US.UTF-8';

OcTaHaBIHBaeM CepBep.

student$ sudo pg_ctlcluster 15 prod stop

Hactpoiixu postgresgl.conf He IIepeHOCHM, XOTS B peaIbHOM KU3HHU 3TO, KOHEUHO, He06XO0JHMO.
Hsmensiem pg_hba.conf Tak >xe, kKak a1 Bepcuu 15:

student$ sudo sed -i 'ls/~/local all dbuser scram-sha-256\n/' /etc/postgresql/16/prod/pg_hba.conf

CoszaeM KaTaJIor I TaGIMYHOT0 IIPOCTPAHCTBA.

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

student$ sudo mkdir /var/lib/postgresql/ts_dir

student$ sudo chown postgres: /var/lib/postgresql/ts_dir

CTapTyeM KacTep 16 U co3gaeM TaGIMYHOE IIPOCTPAHCTBO OT UMEHHU CYIIEPIIOIH30BaTe s
student$ sudo pg_ctlcluster 16 prod start

student$ psql -p 5433 -U postgres

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

| CREATE TABLESPACE

YcTraHaBIMBaeM paclllipeHue:
student$ sudo make install -C /home/student/uom PG_CONFIG=/usr/lib/postgresql/16/bin/pg_config

make: Entering directory '/home/student/uom'

/bin/mkdir -p '/usr/share/postgresql/16/extension’

/bin/mkdir -p '/usr/share/postgresql/16/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/16/extension/'



/usr/bin/install -c -m 644 .//uom--1.0.sql .//uom--1.2.sql .//uom--1.0--1.1.sql
.//uom--1.1--1.2.sql '/usr/share/postgresql/16/extension/"'
make: Leaving directory '/home/student/uom'

BoccTaHaB/IMBaeM KJIACTEDP U3 Pe3ePBHOI KOITHH:
student$ sudo mv ~/dump.sql /var/lib/postgresql/
| => \i /var/lib/postgresql/dump.sql

SET
SET
SET
CREATE ROLE
ALTER ROLE
psql:/var/lib/postgresql/dump.sql:16: ERROR: role "postgres" already exists
ALTER ROLE
You are now connected to database "templatel" as user "postgres".
SET
SET
SET
SET
SET
set config

(1 row)

SET
SET
SET
SET
SET
SET
SET
SET
SET
set config

(1 row)

SET

SET

SET

SET

CREATE DATABASE
ALTER DATABASE
You are now connected to database "admin upgrade" as user "postgres".
SET

SET

SET

SET

SET

set config

(1 row)

SET
SET
SET
SET
CREATE EXTENSION
COMMENT
SET
SET
CREATE TABLE
ALTER TABLE
CREATE SEQUENCE
ALTER TABLE
ALTER SEQUENCE
ALTER TABLE
COPY 2

setval

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




SET
SET
SET
SET
SET
set config

(1 row)

SET
SET
SET
SET

IIpu CO3aHUH POJIH POStgres BBIAETCS OITHGKA, IIOCKOJIBKY TaKasl POJIb YoKe CYIIeCTBYEeT; 3TO HOPMAaJIBHO.

4. IIpoBepka pab0TOCIIOCOOHOCTH

student$ psql -p 5433 -h localhost -U dbuser -d admin_upgrade

=> \conninfo

You are connected to database "admin upgrade" as user "dbuser" on host "localhost"
(address "127.0.0.1") at port "5433".
SSL connection (protocol: TLSv1.3, cipher: TLS AES 256 GCM SHA384, compression: off)

=> SHOW server_version;

server_version

16.2 (Ubuntu 16.2-1lubuntu4)

(1 row)
=> \dx uom
List of installed extensions
Name | Version | Schema | Description
------ B T T R P
uom | 1.2 | public | EpmHuupl n3mepenns. uom--1.0--1.1.sql
(1 row)

=> SELECT * from test;

(2 rows)

=> SELECT pg_relation_filepath('test');

pg_relation filepath

pg tblspc/16384/PG 16 202307071/16386/16417
(1 row)



