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Tembl Posigres

Hym™mepaiiyst Bepcuii 1 o011ie 3aMedaHust
OG6HOB/IeHHE Ha JIOTIOTHATETbHBIN BBITYCK

OO6HoB/IEHHEe OCHOBHOM BEPCHH
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Bepcuu cepBepa Pos{gres

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

TIO/IIep>KKa Co0011[eCcTBa B TeueHue 5 jieT

nobaBnsieTcsi M U3MeHsIeTCsl PyHKIIMOHA

HOBasi BePCUS He COBMeCTHMaA Ha IBOMYHOM YPOBHE C TIpeJbIayIieid
IJisi OOHOBJIEHUSI BCer/ia TpeOyIoTCs crieldabHbIe 1eHCTBUS

HNonomHuTenbHbIe BeIMycky (16.1, 16.2; ...)

TOJIBKO MCIIpdBJ/IEHHE OIIMOOK U HpO6JIEM 6e30macHOCTH
rapdHTHUPYeTCA ABOMYHAasA COBMECTUMOCTb
00BIYHO AOCTaTOYHO YCTAHOBUTH HOBBIE UCIIO/IHAEMbIe (baﬁﬂbl

Homep Bepcun PostgreSQL cocTouT 13 ABYX YacTeil: HOMep OCHOBHOM
Bepcun (major release) n Homep 4ONOHUTENBHOIO BbiMycka (minor release).
[lo Bepcun 10 OCHOBHOW HOMepP cOoCTosAN U3 AByX uncen (9.5, 9.6), 3artem
nepewwnm Ha ogHo (10, 11). Homep AONO/IHUTENBHOIO BbiNycka —
nocnegHee 4ncno Yyepes Touky (Hanpumep, 2 B 16.2).

[oNoNHUTE IbHbIE BbIMYCKM CNYXaT TO/IbKO U UCKIOUYUTENBHO AN
ncnpasneHnst oWwmnboK, HalngeHHbIX B OCHOBHOW BepCcun. 151 HUX
rapaHTMpyeTcs coXpaHeHne 4BONYHOM COBMECTMMOCTU (Ha O4HOW
nnarcopme). NoaTomy 06HOB/IEHME Ha CNeayoLWnin A0NONHUTENbHbIN
BbIMYCK AefiaeTcs MakCMMasibHO MPOCTO M PEKOMEHAYETCSH, KaK TOMbKO
[OMNOTHUTENbHBIN BbIMYCK NOABNAETCA.

HoBas 0CHOBHasA Bepcus MPUBHOCUT M3MEHEHMEe (DYHKUMOHas1a: Kakue-T1o
BO3MOXHOCTWN A06aBMATCA, U3MEHAIOTCA, pexe — yaansawTcs. B aTom
cNnyyae ABOMYHass COBMECTUMOCTb OTCYTCTBYeT. Ecnm nonpo6oBarb
NOAKNHYNTL HOBYHO BEPCUIO UCMOSTHAEMbIX (paisioB K CTapoi Bepcumn
knactepa b/[], PostgreSQL oTkaxeTtcs ¢ HAM paboTaTb.

[na 06HOBNEHNSI OCHOBHOW Bepcun TpebyeTcs npegnpuHuMaThb
cneyyanbHble warn. He nckiw4veHo, 4To Nnommmo o6HoBNeHNA cepBepa b/,
notpebyeTca BHeCEHNE U3MEHEHWNI 1 B NpuioxeHue. MoTusauuein ans
nepexoga Ha HOBYIO BEPCUIO CNYXUT NOSBNIEHNE HOBbIX BO3MOXHOCTEWN

N OKOHYaHWe NoAaepXXKN cTapon Bepcumn (KoTopas pacnpocTpaHAeTca Ha

5 neTt ¢ MOMeHTa Bblinycka). V3-3a C/10KHOCTM npouecca 4acTo nponyckarT
HEeCKOJ/IbKO BEPCWiA, Hanpumep, nepexodar ¢ 13 cpa3y Ha 16 u T. n.

https://postgrespro.ru/docs/postgresgl/16/upgrading
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O06Lme coobpaeHus Posigres

«3aMeyaHus K BBIYCKY»

HeoOX0MMO U3yuuTh pazfen « Murparusi» Bcex MpOMeKyTOUHBIX BepCUit

[TpoBepka 0OHOB/IEHUSI HA TECTOBOM OKPY>KeHHH

3apaHee 0OHapPY>KUTh BO3MOKHBIE TIPOO/IEMbI
ABTOMATH3WPOBATh MPOLIECC /IS COKPALL[eHUs] BDEMEHH MPOCTOSI

3aracHou BapyaHT

Ha c/y4aii nmpo6sieM rpy 06HOB/IEHUH TIPOU3BO/ICTBEHHOTO CepBepa

He3aBncMO OT TOro, Kakoe 0OHOB/IEHME BbIMNOTHAETCHA, CTOUT O6paTI/ITb
BHMMaHME Ha HEKOTOPbIE MOMEHTLI.

Bcerga cnegyet BHAMATENNbHO 03HAKOMUTLCA C MPUNOXEHNEM «3aMeyaHus
K BbINycKy» (Release Notes) gokymeHTauuun. B Hem B pasgene «Murpaumnsa»
onucaHbl BCe HECOBMECTUMOCTU M HEeCTaHAapTHbIe AeNCTBUS,
HeobxoAuMble NPy OGHOB/IEHUMN.

Hanpumep, ecnv nnaHupyetcs nepexoq ¢ 15.4 Ha 16.4 (nocneaHuia gorn.
BbIMYCK BbIOpPaHHO OCHOBHOM BEpPCUK), HAA0 NPoYMTaTb BCe 3aMeyaHus
K Bepcusam 15.4, ..., 15.8 (nocnegHuii gon. Beinyck ans 15), 16.0, ..., 16.4.

OGHOB/EHNEe crefyeT NPOBepPsiTb HA TECTOBOV Ccpeae, SKBUBASIEHTHOW
NPOV3BOACTBEHHOI, C NOC/eAyOWMM TECTUPOBAHNEM NPUIOXEHNS, YTO
NO3BO/IUT 3apaHee BbISIBUTb BO3MOXHbIE MPO6/IEMbI, a TaKKe «obKaTaTb»
1 aBTOMAaTU3MpoBaThb NpoLeaypy 06HOBNEHMSI.

3T0 CyLEeCcTBEHHO CHUXAET PUCK BO3HUKHOBEHMS NPo61em npu 06HOBNEHWN
NPON3BOCTBEHHOIO cepBepPa, XOTSA U He UCK/oYAeT ero NosIHOCTbHO.
MoaTomMy Bcerga Heo6XxoaAMMo UMETb (NMPOTECTUPOBAHHbI) 3anacHo
BapVaHT Ha Cc/yyaii, ecniv 06HOBNEHNE NOAET He Tak. TakMuM BapuaHToM,
HanpumMmep, MOXET ObITb FOTOBasA penynka uan pesepBHast Konus,

B 3aBUCUMOCTM OT Tpe6GoBaHuii K BO3MOXHOMY BPEMEHU MPOCTOSI.



JloNOAHUTENbHbIN BbIMYCK Wz

OGHOB/IeHre Ha [JOTIOTHATEMbHBIN BBITYCK

Hcnonb3oBaHue ¢)1/131/1qe CKHX DEIIUK
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[LONO/THNUTENbHBIV BbIMYCK Posigres

16.3
yCTaHOBKa NakeToB HOBOW Bepcun (cepBep, KNNEHT, pacLuMpeHust)
nepesanyck cepsepa

16.4 npu HeOBX0AMMOCTN OBHOBIEHWE pacLUMPEHWiA, AOMN. AEeACTBUSA

+ rpocToTa

— BbIHY>XXI€HHO€ TIp€PbIBAHKWE O6C]'IY)KI/IBEIHI/IH

[na Toro 4To66I 06GHOBUTL CEPBEP A0 OYEepPenHOro AOMNOHUTE/TIbHOTO
BbIMyCKa, TpebyeTcs:

1.

YCTaHOBUTb HOBbIE MCMOJTHAEMbIE doaiisbl.

Ecnun PostgreSQL 6b11 ycTaHOB/EH 13 NakeTa, Heo6xo4MMo YCTaHOBUTb
HOBble BepCcuUmM NakeToB (CepBep, KIMEHT, pacluimpeHns). HekoTtopblie
NnakeTHble MeHemkepsbl, B YacTHoCTH, apt B OC Ubuntu, N0 ymoniyaHuio
aBTOMaTn4ecKku cpasy nepesanyckarT cepBep; 00bI4YHO 3TO
HeXxenartesibHo.

Ecnn PostgreSQL 6b1/1 cobpaH 13 MCXOAHbIX KOA40B, HE06X0AUMO
BbINONHUTL make install.

MepesanycTuTb cepsep. Mocre nepesanycka oH NPOAC/IXUT PaboTy yxe
Ha HoBoOIi Bepcun. O6CNyXnBaHNE K/TMEHTOB NPEPbIBAETCS HA BPEMS,
Tpebyemoe A5 nepesanycka.

[Mocne nepesanycka MOXeT NoHan0bUTbCA 06GHOBUTL pacLLUNPEHNS
(ALTER EXTENSION ... UPDATE) 1 BbINO/MHUTb AOMNOJ/IHATE NbHbIE
[ENCTBUSA, YKa3aHHble B «3aMeyaHusix K BbIMycKy». OgHako

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



@) apt install Eo e

OOHOB/IEHHE CpeCTBaMH OITepaI[iOHHONW CHCTEMBI
sudo apt install postgresql-16

MoskeT aBTOMaTH4eCKH repe3aryCTUTb CepBep

YTU/INTa needrestart

Ecnu PostgreSQL ycTaHOB/EH 13 NakeTa, onepaLuoHHas cucteMa cama
MOXET 06HOBUTbL ero Bepcuto. B Ubuntu ans atoro ncnosb3yeTcs kKomaHga

sudo apt-get install --only-upgrade umsi-nakema
nnn
sudo apt install ums-nakema

Mpwn TakoM 06HOBNEHUM CEPBEP 06bLIYHO aBTOMATUYECKUN Nepe3anyckaeTcs,
YTO MOXET bObITb HEY106HO. DTO NOBEEHME HAacTpanBaeTcs, NoAPOOGHOCTH
onucaHbl B OKyMeHTaUun yTunutel needrestart:

https://github.com/liske/needrestart
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YMeHbLLUEeHMe NPoCTos Pos{gres

[Tporjecc nepe3ariycka cepBepa
3dlIpeliaroTCAd HOBbIE COeJMHEHUS

smart  OXXHJAeT 3aBepIlieHNs BCEX CeaHCOB
fast TIPUHYAUTETBHO OTK/IFOUaeT BCe CeaHChI (10 YMOJTYaHUIO)

BBITIOJ/IHAETCA KOHTPOJ/IbHASA TOYKA

KOHTP OJIbHAA TOYKd

BPYUHYIO /IO TIepe3arycka cepBepa

PgBouncer

«Tiay3a» Ha BpeMsl repe3arycka cepepa

OTKPBIThIE TPAH3aKIWHK IIPOAO/DKAIOT BbIIIO/THATLCA,
BC€ HOBbI€ — IIPUOCTaHAB/IMBAIOTCA

MpepbiBaHNe 06CNYXUBAHNSI MOXHO COKPaTUTb, @ B HEKOTOPbIX Clydasix
1 YCTPaHWUTb NOJTHOCTbIO.

YUTo npoucxoanT Npu nepesanycke cepsepa?

Bo-nepBbix, PostgreSQL nepectaeT NpMHMMaTb HOBblE NOAKIHUYEHNS
(kNneHTbl ByAyT nonyyaTb oWwWKbKy «shutdown in progress»).

Bo-BTOpbIX, B 3@aBUCMMOCTHM OT peXxunmMa ocTaHoBa, cepsep /imbo
OOXNOAETCH 3aBepLleHNsa aKTUBHbIX CeaHCoB, /NGO NPUHYANTESNTbHO
3aBepuiaeT ux. lNocneaHee nogpasymeBaeTcs No yMONAYaHUIO YTUNTOM
ynpaBfeHusl, Ho, BEPOSITHO, 3TO HE NYYLUNIA BbIGOP 4151 NPOM3BOACTBEHHOWN
cpenbl, ecnn cepsep B OCHOBHOM nMeeT aeno ¢ OLTP-Harpy3kon (KopoTkue
3anpochl).

B-TpeTbux, BbINOMHAETCA (PUHaIbHaA KOHTPOsibHas Touka (shutdown
checkpoint), 4ToO6bI CUHXPOHN3NPOBATL AaHHblEe U3 BydepoB B onepaTnBHON
namsaTu C OMCKOM (KakK paccMmaTtpmuBasiocb B Mogyne «)XKypHanmpoBaHue»).
Mpun 60/bLWOM pa3mepe BychepHOro Kela 3ToT NPoLEecc MOXET 3aHMMaThb
3HauMTeNbHOE BpeMs. [103TOMy MOXET OKa3aTbCs LenecoobpasHbiM
CHa4yana BbIMO/IHUTbL KOHTPOSIbHYIO TOUKY BpyyHyto (CHECKPOINT), a 3atem
nepesanyctuTb cepsep. B aTom criyvyae (puHasibHaa KOHTPO/IbHasA To4Ka Bce
paBHO GyAeT BbINOSIHEHA, HO 3HAYUTE/ILHO BbICTpEe.

Ecnu ncnonesyetrca PgBouncer (https://pgbouncer.org), uMeeT CMbICN
NOCTaBUTb €ro Ha «nay3y» Ha Bpems nepesarpysku. Mpun atom
(nogpasymeBaeTcs pexum «transaction») pabotatoume TpaH3akuum
MPOAO/IKAT BbINOSIHEHME, HO BCE HOBblE ByAyT OT/I0XKEHbI. Takum 06pasom
ana OLTP-npunoxeHns nepesanyck 0yaeT BbIrS4eTb Kak yBenymBLIeecs
Bpemsa oTknuka CYB/.
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Pennnkayms Pos{gres

OCHOBHOIi  pe3epB

pesepBHbIii cepBep
06HOB/ISETCS NEPBbIM

pe3epBHbIi cepBep A0rHa OCHOBHOW, NEPEK/OYEHNE

OCHOBHOM

peseps

+ BO3MOyKHO OOHOBJIeHHe 0e3 UM C MUHUMAa/ILHBIM MnpepbIBaHUEM O6C]'Iy>KI/IBaHI/IH

Ecnn B cucteme ncnonb3yetca omsmyeckasa pensimkaumsa n npegycMoTpeH
MexXaHWU3M M/1aBHOIO NepeKtYeHNs Nonb3oBaTesien Mexay cepsepamu,
npouenypy 06HOBIEHNSA MOXHO NPOBECTU 1 6e3 NpepbiBaHNSA
06CcnyXnBaHus.

[N 3TOro cHavana BbINOHAKT 0O6HOB/IEHME PE3EePBHOr0 cepaepa.

Bo Bpems ero nepesanycka BCs Harpyska /1IOK1TCA Ha OCHOBHOW cepBep.
MoCKOMbKY BEPCUM ABOMYHO-COBMECTUMbI, PENNKaLua paboTaeT Mexay
y>X€ 06HOB/IEHHLIM Pe3EePBHbLIM CEPBEPOM U €LLle HE OOHOB/IEHHbIM
OCHOBHbIM. B ab¢contoTHOM 60/1bLUMHCTBE C/yYaeB penavkauns yaet
paboTtarb 1 B ApyromMm HanpasfieHun (0T 06HOBNEHHOIO CepBepa K cepepy
CO CTapou Bepcueit), Ho OT OWKNOBOK 06paTHON COBMECTUMOCTU HUKTO HE
3acTpaxoBaH. [03aToMy CHavasia fiyyle 06HOBNATb UMEHHO Pe3ePBHbIi
cepsep.

3aTem, Korga pesepBHbIli CepBep «/A0rOHSET» Noc/e nepesarpysku
OCHOBHOIA cepBep, OCHOBHOW cepBep OCTaHaBNNBAOT U BbINOMHAOT
nepek/yYeHne Ha pe3epBHbIii. [locne 3anycka ObIBLLIEero 0CHOBHOIO
cepBepa OH NogK/oyaeTcss K HOBOMY OCHOBHOMY B KayecTBe pe3epBHOro
(aTo MoXxeT noTpeboBaTb 3anycka yTunuTbl pg_rewind; BcA npoueaypa
paccmarpusaeTcs nogpobHo B kypce DBA3).



OOHOB/IEHHE Ha JONOJIHUTEILHYIO BE€PCHIO

BrisicauM Tekyliuyro Bepcuio PostgreSQL:
16=> SHOW server_version;

server_version
16.3 (Ubuntu 16.3-1.pgdg22.04+1)
(1 row)

A B peno3uTtopuu ecTh 60jIe€ HOBAsI BEPCUSI:
student$ sudo apt list -q postgresql-16
postgresql-16/jammy-pgdg 16.8-1.pgdg22.04+1 amd64 [upgradable from: 16.3-1.pgdg22.04+1]

IIpoBemeMm ob6HOBIEHUE ¢ Bepcuu 16.3 Ha 16.8 — oOHOBUM makeTt 'postgresql-16' cpepctBamu OC u mepe3anyCcTuM
9K3EeMIUISIP:

student$ sudo apt install -y postgresql-16

The following packages will be upgraded:
postgresql-16
Preconfiguring packages ...
1 upgraded, 0 newly installed, 0 to remove and 486 not upgraded.
Need to get 0 B/18,1 MB of archives.
After this operation, 438 kB of additional disk space will be used.
(Reading database ... 180051 files and directories currently installed.)
Preparing to unpack .../postgresql-16 16.8-1.pgdg22.04+1 amd64.deb ...
Unpacking postgresql-16 (16.8-1.pgdg22.04+1) over (16.3-1.pgdg22.04+1)
Setting up postgresql-16 (16.8-1.pgdg22.04+1)
Processing triggers for postgresql-common (260.pgdg22.04+1)
Building PostgreSQL dictionaries from installed myspell/hunspell packages...
en_us
Removing obsolete dictionary files:

student$ sudo pg ctlcluster 16 main restart
IIpoBepsieM HOMeD BEPCUU:

student$ psql

16=> SHOW server_version;

server_version

16.8 (Ubuntu 16.8-1.pgdg22.04+1)
(1 row)



OCHOBHas Bepcus

Jlornueckasi pe3epBHasi Korvs pg_dumpall
YTtunura pg_upgrade

Jloruueckasi perivkarys

11
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pg_dumpall Pos{gres

YCTaHOBKa NaKeToB M MHULMaNIU3auus knacrepa

OTK/THOYEHME NO/b30BaTeNen (TobKO UTEHNE)

norunyeckas konus (pg_dumpall)

BOCCTaHOB/eHue konuu (psql)

cbop cTaTuCTUKK

Hayano paboThbl

+ MO)KHO CMEHUTb Tu1aT(opMy, pa3psiJHOCTh, KOAUPOBKY 06a3 JaHHBIX U T. II.
— bonblioe BpeMsi 0OHOB/IeHUs1, TpebyeTcss MHOTO JMICKOBOTO TIPOCTPaHCTBa
12

Cawmblil NpocToi cnocob 06HOBMEHNA HA OCHOBHYHO BEPCUI0 — caenatb
J102UHECKYI0 PEe3ePBHYI0 KOMUIO N pa3BepHYTb ee Ha ApYrom cepeepe

C HoBOW Bepcuelt. (Jlornyeckas konus — 3To Habop komaHg SQL,
BOCco3garoLlmx 6a3y gaHHbIX; nogpobHee cMm. Kypc DBA3).

CHauasia yctaHaB/IMBaeM HOBbIN CEPBEP M NHULNATIN3NUPYEM KNacTep
(HEKoTOpble NakeTHble MeHeQKepbl BbINO/THAKT MHULMaNN3aLUnio cpasy npu
yCTaHOBKe).

Ecnn HOBbIV cepBep pasBopayvnmBaeTCcs Ha TOM e KOMMboTepe, Haao0
N03ab0TUTLCSA, YTOObI KaTas10rM AaHHbIX He nepecekaincb. OBObIYHO NakeTbl
cobupatrotcs ¢ yyetom atoro TpedosaHua (Hanpumep, /var/lib/postgresqgl/15/
n Ivar/lib/postgresql/16/). Takke notTpebyeTcss U3SAMEHUTb KOHUIypaLWOHHbIE
dhaiinibl HOBOrO K/lacTepa, BHECSA B HUX U3MEHEHUSA C paboTatoLLero.

Pe3epBHYH KOMWIO MOXHO AenaTth Npu paboTalolliemM cepBepe, Ho TpeGyeTcs
OTK/IOUNTbL BCEX MOJIb30BaTesNei (KpoMe TOMbKO UNTatoWmX), NOCKOMbKY
M3MEHEHMS, CLleNlaHHble Noc/e 3anycka pe3epBHOro KONMpPoBaHUs, He
nonazayT B KOMWIO.

[ocne 3Toro MOXHO 3arnyckaTb HOBbIi CEPBEP 1 B HEM pa3BopauynBaTh
NOArOTOB/MIEHHYIO PE3EPBHYH KOMUI0. A 3aTeM cobpaTb CTaTUCTUKY — 6e3
3TOr0 ONTUMM3ATOP HE CMOXET CTPOUTL aleKBaTHbIE NJ1aHbl 3anpoCcoB.

NMocne Bcex He0bXoAMMbIX NMPOBEPOK KaTasnorn ctaporo cepsepa
(ncnonHsiemble thainnsl, cogepxnmoe PGDATA, nonb3oBaresibckme
Tab/AM4YHble NPOCTPAHCTBA) MOXHO YAA/IUTb.



of] PROFESSIONAL

pg_dumpall Pos{gres

YckopeHue TiepeHoCa JaHHbIX
pg_dumpall --globals-only

pg_dump --format=d --jobs=N

pg_restore --jobs=N } JUTS Ka>K7I0M 0a3bl IAHHBIX OT/Ie/TBHO

JKOHOMMSA MecCTa

pg_dumpall | psql napameTpsl-COe[qUHEHUS -C - HOBLIM- K/1aCTepoM

CO60p CTaTUCTHKH
$ vacuumdb --analyze-in-stages
pacivpenue dump_stat

bricTpas nmpoBepka
pg_dumpall --schema-only

13

Xota ytunuta pg_dumpall u genaet pesepBHY0 KOMUIO BCErO KnacTepa,
OHa BcerJa BbINOJ/IHAETCH B OAMH NOTOK. BoccTaHOBNEHWE Takxke
BbIMOJTHAETCS B OAMH NOTOK YTUANTON psql.

Ecnun annapartHble pecypcbl NO3BOMAKT, MOXHO COXPaHUTb rMobasibHble
00BbEKTbI KNnacTepa ¢ nomoulblo pg_dumpall, a 3aTem BbINONHUTL KOMUK
Kakaon B, oTaenbHO B napanieflbHoOM peXxuMe C MOMOLLbI YTUUTDI
pg_dump B doopmarte directory. B Takom cnyvae 1 BOCCTaHOB/IEHME MOXHO
BbIMOJIHATb B NapasfieNlbHOM pexume yTUAnTon pg_restore. Mogpo6HOCTH
CM. B Kypce DBA3.

Ecnun ctonT 3agaya COKOHOMUTbL MECTO Ha ANCKE, MOXXHO He COXPaHATb
pe3epBHY0 KOMuIo, a NPOCTO HanpasuTb BbiBoA pg_dumpall Ha Bxog psql.

UT06bI KaK MOXXHO paHblLUue cobpaTb XOTb KaKyt-TO CTATUCTUKY, MOXHO
BbIMO/IHATL ee c60p B HecKosibko (3) atanoB. MoXHO nonpobosBarb HavyaTb
paboty ¢ CYB/] yXe nocrnie BTOPOro arana, cokpatue TeM camMbIM BpeMS
npepbiBaHns o6cnyxmnsaHna. Ewe ogHa BO3MOXHOCTb — UCMOJ/1b30BaTh
BHeLLHee pacwmpeHne dump_stat:

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

Mpu npoBepke 06HOB/IEHMSI HA TECTOBOW Ccpefe CHavasia MOXXHO BbIMOSTHUTb
06HOB/IEHME C MEPEHOCOM TO/IbKO CXeMbl AaHHbIX (6e3 caMuX AaHHbIX).
Takum 06pa3oM MOXHO AOCTATOYHO ObICTPO BbIABUTbL YaCTb BO3MOXHbIX
npo6nem.

3ameTum, YTo NydLlie UCMOoMb30BaTb BCE YTUINTbI OT HOBOW (yXe
YCTaHOB/IEHHOI) BEPCUM, MOCKOSIbKY OHM MOTYT CoAepXaTb YNyylleHuns,
HeAoCTYyMHbIe B NPeAblayLLei Bepcum.



Kinacrtep PostgreSQL 15

OcTtanoBuM KiacTep 16 main, 9ToOH CcIIyyaliHO K HEMY He IOOKITIOUUTHCS.

student$ sudo pg_ctlcluster 16 main stop

B xaranore /var/lib/postgresql/15/prod Haxogutcs kinactep 6a3 maHHBEIX PostgreSQL Bepcuu 15.
student$ psql -p 5433

| 15=> SHOW server_version;

server_version

15.12 (Ubuntu 15.12-1.pgdg22.04+1)
(1 row)

Co3papuM TabIuyHOe IPOCTPAHCTBO U 0a3y HaHHBIX.

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".
Co3gapuM TabIuIy B CO3TAHHOM TAOIMYHOM IIPOCTPAHCTBE:

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

) TABLESPACE ts;

| CREATE TABLE

| 15=> INSERT INTO test(s) VALUES ('MpuBer oT Bepcum 15!');
| INSERT 0 1

YcranoBuMm pacmupenue 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 486 not upgraded.
Need to get 0 B/51,0 kB of archives.
After this operation, 114 kB of additional disk space will be used.
Selecting previously unselected package postgresql-15-pgaudit.
(Reading database ... 180052 files and directories currently installed.)
Preparing to unpack .../postgresql-15-pgaudit 1.7.0-2.pgdg22.04+1 amd64.deb ...
Unpacking postgresql-15-pgaudit (1.7.0-2.pgdg22.04+1)
Setting up postgresql-15-pgaudit (1.7.0-2.pgdg22.04+1)
Processing triggers for postgresql-common (260.pgdg22.04+1)
Building PostgreSQL dictionaries from installed myspell/hunspell packages...
en_us
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 | public | provides auditing functionality
(1 row)

¥Yruwiura pg_dumpall

CoernaeM pe3epBHYIO KOIIUIO BCero KiacTepa. CepBep [oKeH paboTaTh, HO U3MEHEHUsI, CoeJIaHHbIe IT0CIIe 3aIlycKa
pg_dumpall, B Konuio He IonaxyT.

student$ pg_dumpall -p 5433 > ~/dump.sql
Co3pmaHHAs pe3epBHAs KOMUS — TEKCTOBHIY ¢ai ¢ komangamu SQL. B HeM ecTh KOMAHAH [JIs CO3MaHus 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 KoMaHAH! AJI CO3aHusT TabIUIIEL:
student$ grep -A 3 'CREATE TABLE ' ~/dump.sql

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

);

A Takke KOMaH[HI [JIsI CO3aHUs TaKUX 00BEKTOB YPOBHS KilacTepa, Kak POJIX U TaOJIUYHbIE IPOCTPAHCTBA, HAllPUMeED:
student$ grep 'CREATE TABLESPACE' ~/dump.sql
CREATE TABLESPACE ts OWNER student LOCATION '/var/lib/postgresql/ts dir';

Mt He 6ymeM BocCTaHaABIMBATh Pe3ePBHYI0 Konuio Ha cepBepe PostgreSQL Bepcuu 16; Takoe 3afiaHue €CTh B IIPAKTUKE.
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YcnoBus IpUMeHUMOCTH

B HOBOU BepCHU U3MeHsIeTCs1 hopMar TOILKO CTy»kKeOHOM MHbOopMaLyy

B OCTA/IbHOM COXPdHAETCA ABOWYHdASA COBMECTUMOCTD,
BKJ/IFOUad IpeacTaB/ieHre TUIIOB U Cl)aﬁ]'[bl JaHHBIX

B 06a3ax JJaHHBIX He UCTOb3YITCs REG-THIbI
obHoBIeHHe ¢ Bepcuu 8.4 v 6osiee To3aHeH

00OHOBJIeHIE TO/IBKO [0 BepCuu, COOTBETCTBy}OU_IEﬁ yTUuianre

15

BTopoi1, Hanbosiee pacnpocTpaHeHHbl, cnocobd 06HOBEHUS — yTUNTa
pg_upgrade, koTopasi ymeeT NnpuBoauTb diaibl Knactepa K Buay,
COBMECTUMOMY C HOBOW OCHOBHOW BepCUEN.

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

BO3MOXHOCTb NPUMEHEHUSI YTUNNTbI 0BYC/I0B/IEHA TEM, UTO MNPK
06HOB/IEHMN OCHOBHOW BEPCUN MEHAKOTCS CNYXXebHble TabnuLbl,
OTHOCSILLMECS K CUCTEMHOMY KaTasiory, Ho coopMathbl haifioB AaHHbIX U
NHAEKCOB Kak NpaBu/10 OCTalOTCs 6e3 M3MeHeHMit. Mo3ToMy 10CTaTOYHO
NonpaBuTb TO/IbKO HEGO/IbLLIYIO YacTb [laHHbIX, OCTaBUB OCHOBHOI MaccuB
Kak ecTb, 6e3 M3MeHeHWit. Mpu 3TOM HOBbI KnacTep A0/MKEH ObiTh
COBMECTMM CO CTapbIM MO pa3psiAHOCTUN, KOANPOBKE 1 /IOKaNSM.

B HEKOTOpPbIX BepcUsX (4OCTATOYHO peaKo) U3MEHSETCS ABOMNYHOE
npeacTaBneHre TUNOB AaHHbIX. B TakMx criyyasix yTUnuTa He CMOXeT
MOMOUYb, HO MO KpaiHei mepe NepeduncnnT, rae NCnosib3yeTcs NPo6IEMHbIN
TUN. 9TO NOMOXET N36aBUTLCS OT HET0 BPYUHYIO Nepes 0GHOBIEHNEM.

ECTb 1 fononHUTE NbHbIE OrpaHNYeHns. Hanpumep, yTuamta He CMOXeT
06HOBUTL KacTep, ec/iv B OAHON U3 6a3 AaHHbIX UCNosb3ytoTcd REG-Tunbl
(kpome regtype, regclass u regrole).

[Mpwn 3anycke pg_upgrade NpoBepsieT coBnageHne CBOEN BEPCUN 1 BEPCUIA
NCrosHAEeMbIX (haiioB, 3a4eiCTBOBaHHbIX B 0OHOBNEHUN, C BEPCUE
HOBOr0O cepBepa. YTUANTON nogaepxusaetca o6HoBeHne Ntoboin Bepcuu,
HauynHas ¢ 8.4, Ha BepCuto, COOTBETCTBYIOLLYIO yTuAnTe. Taknm ob6pasom,
pg_upgrade oT Bepcun 16 MOXET 06GHOBUTbL CTapbIi cepeep TobLKO A0 16,
HO He [0 15. YMeHblueHne Bepcum cepeepa (downgrade) HEBO3MOXHO.



of] PROFESSIONAL

Pg_upgrade Pos}gres

YCTaHOBKa NaKeToB M MHULMaNIU3auus knacrepa

OCTaHOB cepBepa
} NOrMYEcKas Konusi Katasora 1 Cxembl JaHHbIX

} BOCCTAHOB/IEHWE KATau10Ta U CXEMbI [laHHbIX pg_upgrade
} NepeHoc AaHHbIX N HaCTpolika

cbop cTaTUCTVKKN, OBHOB/IEHNE PaCLLUMPEHWI

Havaso paboTbl

+ CKOpOCTb O6HOBJ'IEHI/IH, 00BIUHO He TPE6YETCH AOINO/IHUTEe/IbHOe MeCTO
— OrpaHn4yeHHas IIpUMeHHUMOCTb
16

BHauane paccMoTpum o6LLyt0 (YNPOLLEHHYH0) nocneaoBaTesibHOCTb
[ENCTBUIA NPy 0GHOBMEHMM C NOMOLLLIO pg_upgrade.

CHayana Heob6Xxo4NMO YCTaHOBUTb HOBbI CEPBEP M MHULMANN3NPOBATb
(HO He 3anyckarb) kKfiactep. DTOT Lar BbIMNOMHAETCA TaK Xe, Kak 1 npu
06HOB/IEHUN C oMol pg_dumpall.

3arem cTapblii cepBep OCTaHaB/IMBAETCA U 3anycKaeTcsa yTuamTa
pg_upgrade. Noka 0603Ha4YMM CXemMaTuyecku, YTo OHa Aenaert:

« CrTapblii cepBep 3anyckaeTcsi Ha BpeMsi, UTOObl CieNnaTb /102U4YECKYH
pPe3epBHYH0 KOMNMIO 06LLMX 06 LEKTOB KlacTepa U cxembl AaHHbIX Bcex BU.
370 Kak pa3 Ta nHdpopmaums, Ans KOTOpoil TepsieTcs ABOUYHAS
COBMECTUMOCTb.

* BpemeHHO 3anyckaeTcs HOBbI cepBep, BbINOSTHAKTCHA HEOOX0AMMbIE
NPOBEPKM MPUMEHMMOCTHU, N3 PE3EPBHON KONUM BOCCTaHaBMBAKOTCS
rnobasnbHble 0ObEKTbI U CXeMa AaHHbIX.

* BbINO/HAETCA NepeHoc AaHHbIX: IGO0 KonMpoBaHue, nMbo NnpocTaHoBKa
XXECTKUX CCbINOK, IN60 Kr1oHMpoBaHue (415 hainnoBbIX CUCTEM
C KonMpoBaHWeM Mpu 3anmncu, copy-on-write).

B pesynbrate paboTbl YTUNUTLI HOBbI KnacTep CTaHOBUTCS OGHOBNEHHOM
Bepcuei ctaporo. Jasnee BbINOHAKTCSA 3aK/IounTeNbHble AEACTBUS, Takue,
Kak cbop CTaTUCTUKM N OGHOB/IEHME pacCLUUPEHWI.

OrpomHbIii Nc pg_upgrade cOCTOUT B BO3MOXHOCTUW OYEHb ObICTPOro
06HOBNEHUS KNacTepa Nt6oro pasmepa 6e3 AoNO/HUTENBHOMO MecTa

Ha aucke (MPW NCNO/b30BaHUN XECTKMX CCbINOK). 13 MUHYCOB OTMETUM TO,
YTO YTUNIUTA NPMMEHMMA He Bceraa.
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Ta xe
nokasnb

YCTaHOBKa NakeToB 1 MHULUMann3alms Knactepa

/
1CMOMHAEMble UCMO/HsIeMble s
chaiinel 15 chaiinbl 16

CHUCTEMHBIN KaTasor, CUCTeMHBIiA KaTasor,
cnyxe6Hble taiinbl cnyxe6Hble thaiinbl

nosib3oBaresbckne nosib3oBartesibCkue
AaHHble AaHHble
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UyTb 60/1€€ NoAPOBHO PpacCMOTPUM, YTO NPOUCXOAUT C dhai1IoBbIMU
cYcTeMamm CTaporo U HOBOTO KfiacTepa Npu 06HOBNEHUM.

LLlar 1. YcTaHOBMAEHbI NAKETbI C HOBOW BEPCUEN N MHMLMANN3NPOBAH
knacTtep. HoBbIl cepBep BbIKHOYEH N HE COLEPXMUT HUKaKNX
No/b30BaTeNIbCKUX OOBbEKTOB, TO/IbKO CTaHAapTHbIe 6a3bl AaHHbIX U
CUCTEMHBI KaTasior.

CTapblit cepBep Npoao/mxaeT padoTarb.

BaKHbIA MOMEHT: HOBbI KNacTep AO/KEH O6blTb UHULMANIN3NPOBAH C TOW Xe
NoKasiblo, YTO U CTapblid.



Kinacrtep PostgreSQL 16

PostgreSQL Bepcuu 16 yke ycTaHOBJIEH, KJlacTep MHUIMAIU3UPOBaH B KaTasore /var/lib/postgresql/16/prod.
V6enumcs, uTo cepBep paboTaeT U UCIONIb3YeT Ty Ke JI0Kalb, 4To u PostgreSQL 15, mocye 4ero oCTaHOBUM €TO.

| 15=> \x \l template0

Expanded display is on.

List of databases

-[ RECORD 1 ]----- I

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 +
| 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

Access privileges | =c/postgres +

postgres=CTc/postgres

-[ RECORD 1 ]----- R R
Name | template0
Owner | postgres
Encoding | UTF8
Locale Provider | libc
Collate | en US.UTF-8
Ctype | en US.UTF-8
ICU Locale |
ICU Rules |

|

I

OCTaHOBUM cepBep.
16=> \q

student$ sudo pg_ctlcluster 16 prod stop

IIpoBepKa BO3MOXKHOCTH OOHOBJIEHHUSI

Ilepen TeM Kak BHIIIOJHATH HACTOsIee OOHOBIEHUE, UMEET CMEICTI 3allyCTUTh Pg upgrade B peXuMe IIPOBEPKU C KJIIOYOM --
check. Ml nnaHupyeM He KOIIUPOBaTh Gaiiibl faHHEBIX, @ UCII0JIb30BaTh CCHUIKH, I09TOMY yKa3bkiBaeM K04 --link.

Takzke MBI HAOJI2KHBI YKa3aTh IIYTU K UCIIOJIHAE€MBIM (l)afmaM U K KaTaJIOTy OaHHBIX KaK OJIsd CTapOfI BEepCHH, TaK U OJId
HOoBOM. OOpaTuTe BHUMaHKe, YTO IIporpaMMa 3allyCKaeTcs OT uMeHH nojb3oBaTeisi OC postgres, Tak Kak el TpedyeTcs
AOCTYII K KaTaJloraM OJaHHBIX.

CnenyeT oOpaTuTh BHUMaHNUe Ha HACTPOMKM OOCTyIa. YTUINUTA B IIpoliecce paboTHl 3allycKaeT U OCTaHaBIUBAET CePBEPEI, U
IL7IsT 3TOT0 HY2KHO, YTOOH K 000UM KJIacTepaM y Hee OBLI JIOKaJIbHBIM CYIEePIIOIb30BaTENbCKUM NOCTYII. Y Hac TaKo# HOCTYII
ecTb, a B o0IIIeM ClIydae MOXKeT IOTpe6oBaThCI BpeMeHHO u3MeHuTh ¢aiin pg hba.conf. Takxke nporpamma pg upgrade
co3paeT pa3nuYHbEEe BpeMeHHbIe Gaiiibl B ClIeInanbHO co3maBaeMoM pabodyeM KaTtanore pg upgrade output.d BHyTpHM
KaTaJiora JaHHEIX HOBOTO KJIACTepPa, JOCTYI Ha 3aluCh K KOTOPOMY e Toxke HeobxonuM. CepBepH! MOJHUMAIOTCS 110
ouepenu Ha nopty 50432, 4TOOH He JONMYCTUTH CIIy4alHOT O OOKITIOYEHUSI K HUM II0JIb30BaTeliel; Ipu HeoOX0OUMOCTHU
HOMeD IIopTa MOXKHO yKa3aThb 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

check for "/usr/lib/postgresql/16/bin/pg dump" failed: incorrect version: found "pg dump
(PostgreSQL) 16.3 (Ubuntu 16.3-1.pgdg22.04+1)", expected "pg dump (PostgreSQL) 16.8
(Ubuntu 16.8-1.pgdg22.04+1)"

Failure, exiting

OmmubKa BO3HUKIIA U3-3a TOTO, YTO BEPCHUU 3a€MCTBOBAHHEIX B OOHOBIIEHUY HCIIOJHSIeMEIX daiinos (initdb, pg dump,
pg dumpall, pg restore, psql, vacuumdb, pg controldata, postgres) He COOTBETCTBYIOT BEPCUHU YTUIUTH pg upgrade.

OOHOBUM ITaKeT KJIMEeHTa U [TI0BTOPUM IIOMBITKY:
student$ sudo apt install -y postgresql-client-16

The following additional packages will be installed:
libpg5
Suggested packages:
postgresql-doc-16
The following packages will be upgraded:
libpg5 postgresql-client-16
2 upgraded, 0 newly installed, 0 to remove and 484 not upgraded.
Need to get 0 B/2 139 kB of archives.
After this operation, 283 kB of additional disk space will be used.
(Reading database ... 180062 files and directories currently installed.)
Preparing to unpack .../libpg5 17.4-1.pgdg22.04+2 amd64.deb ...
Unpacking libpg5:amd64 (17.4-1.pgdg22.04+2) over (16.3-1.pgdg22.04+1)
Preparing to unpack .../postgresql-client-16 16.8-1.pgdg22.04+1 amd64.deb ...
Unpacking postgresql-client-16 (16.8-1.pgdg22.04+1) over (16.3-1.pgdg22.04+1)
Setting up libpg5:amd64 (17.4-1.pgdg22.04+2)
Setting up postgresql-client-16 (16.8-1.pgdg22.04+1)
Processing triggers for postgresql-common (260.pgdg22.04+1)
Building PostgreSQL dictionaries from installed myspell/hunspell packages...
en_us
Removing obsolete dictionary files:
Processing triggers for libc-bin (2.35-0ubuntu3)

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/20250409T212856.191/loadable libraries.txt
Failure, exiting

Vtunura cHOBa o6HapyKuia IpobaeMy: B HOBOM KJjlacTepe He XBaTaeT OUGIUOTEK.
HOCMOTpI/IM HUX CIITMCOK:
student$ sudo cat /var/lib/postgresql/16/prod/pg_upgrade_output.d/20250409T212856.191/loadable_libraries.txt

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

OT10 6ubNIHOTEKA YCTAaHOBIIEHHOTO HaMHU PacCIIMpeHus, OT KOTOPOT0 3aBUCHUT MHAeKC B 6a3e admin upgrade. Ee HeoO6xomumo
YCTAHOBUTDb 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 484 not upgraded.
Need to get 0 B/51,9 kB of archives.
After this operation, 114 kB of additional disk space will be used.
Selecting previously unselected package postgresql-16-pgaudit.
(Reading database ... 180062 files and directories currently installed.)
Preparing to unpack .../postgresql-16-pgaudit 16.0-1.pgdg22.04+1 amd64.deb ...
Unpacking postgresql-16-pgaudit (16.0-1.pgdg22.04+1)
Setting up postgresql-16-pgaudit (16.0-1.pgdg22.04+1)
Processing triggers for postgresql-common (260.pgdg22.04+1)
Building PostgreSQL dictionaries from installed myspell/hunspell packages...
en_us
Removing obsolete dictionary files:

He 3a0bIBaeM maTh yKa3aHMe 3arpyzaTh OHOIHOTEKY B IaMATh KakAoro 00CIIyKHBAIOIIEro IIpoliecca:
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

TIpoBepsieM elie pas.

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 ok
Checking database user is the install user ok
Checking for prepared transactions ok
Checking for new cluster tablespace directories ok

*Clusters are compatible*

Teneps K1acTepsl COBMECTUMEIL.
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YCTaHOBKa NaKeToB M MHULMaNIU3auus knacrepa

OCTaHOB cepBepa
} NIOrMYEecKas Konust Katasnora v CXembl AaHHbIX

} BOCCTaHOB/1IEHME KaTasi0ra n CXembl AaHHbIX

1CMOMHAEMble UCMO/HsIeMble
chaiinel 15 chaiinbl 16

CUCTEMHbII1 KaTasor, pg_dump, pg_dumpall CUCTEMHBI KaTanor,
cnyxe6Hble chaiinbl pg_restore cnyxe6Hble haiinbl

nosib3oBaresbckne nosib3oBartesibCkue
AaHHble AaHHble
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LLlar 2. Ctapeblil cepBep OCTaHaB/MBaETCH, 3anyckaeTcs yTuamta
pg_upgrade. OHa co3faeT pe3epBHYH0 KOMUIO Katasiora U CXem AaHHbIX
BCex 6a3 ¢ nomoLbio yTunut pg_dump n pg_dumpall B ocobom pexnme
--binary-upgrade, KOTOpbIin COXpaHAeT Hymepaumo pannos (3TOT PEXNM
He Hy)XXeH AN 06bl4HON paboThbl N OhnLmanbHO He NnogaepXusaeTcs):

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

3arem 3TK 06bEKTHI BOCCTaHaB/IMBAKOTCA HA HOBOM CepBepe C NMOMOLLbIO
pg_restore (Nogpo6HO 3TN YTUANTLI paccMaTpmBatoTcs B kypce DBA3).
imeHa paiinoB Kkatanoros Ansa 6as gaHHbIX U Tab/IMYHbIX NPOCTPAHCTB,
a TaKxe nmeHa oaiz1IoB OTHOLUEHWIA OCTalTCA NPEeXHUMM rnocrie
06GHOB/IEHNS.

Bce atu ,CI,GVICTBVIH BbINO/THAKOTCA AOCTAaTO4YHO 6bICTpO — BpeMA HE 3aBUCUT
oT o6bema AaHHbIX B K/1acTepe.

Mocne 3Toro CUCTEMHbIA KaTanor HOBOro KnacTtepa 6yeT COOTBETCTBOBATb
CMCTEMHOMY KaTasiory cTaporo Kiacrtepa ¢ TOYHOCTbO A0 U3MEHEHMS
chopmata AaHHbIX (MMEHHO NO3TOMY /17151 HETO M UCMOMb3YETCS lorMyeckas,
a He onsnyeckas pesepBHas konus). PakTUYeckn, B HOBOM KnacTtepe oyayT
cOo3/1aHbl BCe 6asbl AaHHbIX N BCE 0OLEKTbI BHYTPU HUX, HO CUCTEMHbII
kaTanor OyaeT CCblNaTbCs HA elle He CyLLecTByoLme dalifibl AaHHbIX.

Ha camom gene ytunuta pg_upgrade BbINOMHAET eLe MHOro J0BOJIbHO
TOHKMX onepauyunin. OHa 3amMmopaXmBaeT BCe TpaH3akL MM HOBOro knacTtepa
(4TOGbI HE 3aBMCETb OT HOMEPOB TPaH3aKLUNA, KOTOPblE TaM BbINOTHANCS),
KonupyeT ctaTtycbl TpaH3akumin (CLOG), konvpyeT NHopMauuio

0 MY/IbTUTPAH3aKUUAX N yCTaHaBIMBAET CHETUUK TpaH3aKLUui

B 3HaYeHue, B3ATOE CO CTaporo Knacrepa.
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OCTaHOB cepBepa
} NIOrMYEecKas Konust Katasnora v CXembl AaHHbIX
} BOCCTaHOB/IEHWE KaTaslora 1 CXembl AaHHbIX

} nepeHoc AaHHbIX N HaCTpOI7IKa

1CMOMHAEMble
chaiinel 15

UCMO/HsIeMble
chaiinbl 16

Henb3s
3anyckarb
cTapblii
Knactep

CHUCTEMHBIN KaTasor,
cnyxe6Hble taiinbl

CUCTeMHBIiA KaTasior,
cnyxe6Hble thaiinbl

nosib3oBaresbckne In/cp nosib3oBartesibCkue
AaHHble AaHHble
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Lar 3. YTunuta pg_upgrade BbINOHAET NEPEHOC Nosib30BaTe/TbCKUX
[laHHbIX.

Tenepb N160 halinbl AaHHbIX HOBOIO KlacTepa CKOMMPoBaHbl CO CTaporo,
MBO Ha HUX NPOCTaB/EHbI XXECTKNE CChINKN.

3ameTum, 4To ecnin thainbl AaHHbIX KOMMPYHOTCS, TO CTapbIiA KnacTep HUKak
He 3aTparnBaeTcsl 06HOBMIEHMEM U MOXHO B NIH060 MOMEHT BEPHYTbLCS
K HEMY, ec/iv Npy 0GHOBIEHUM YTO-TO MOLLISIO HE Tak.

OpHako Npu UCnosib30BaHUM XECTKMX CCbIOK (haisibl JaHHbIX dakTU4ecku
CTaHOBATCA OOLWNMM — TOYHEe, OAHOMMEHHbIe ¢haiiibl ABYX KNacTepos
CCbI/1al0TCA Ha OfMHaKOBblEe MHAEKCHbIE AeCKPUNTOPbI (hailIoBoi CUCTEMBI
(inode). MoaToMy, Kak TO/IbKO HOBbIV Knactep 6yaeT 3anyLleH nepBsbii pas,
cTapbli y)Xe CTaHEeT HEBO3MOXHO 3anyCcTUTb 6e3onacHbIM 06pa3omM. Takol
pexum 06HOBMEHNA TpebyeT HanNnuunsa «nnaHa b».

[ns hainioBbIX CUCTEM C COPY-ON-Write BO3MOXEH TPETUIA BapuaHT —
KNnoHupoBaHue (--clone), coyetarolwmin npemmyLiecTsa AByx npeablayLwmnx:
ObICTPbIA NEPEHOC AAaHHbIX 1 BO3MOXHOCTb 3anycka 060mx K/acTepos.

[Tocne nepeHoca Nnosb3oBaTe/IbCKUX AaHHbIX YTUINTE OCTAETCS BbICTaBUTb
cyuetumk OID B 3HaYeHMe CO CTaporo knactepa (370 BbINOSHAETCS YTUANTON
pg_resetwal).

A aIMVHUCTPATOPY OCTAETCS 06HOBUTL PaCLUMPEHUS, COBpaTh CTATUCTUKY
1 He 3a6biTb NP0 N/ITAHOBOE Pe3epBHOE KONMPOBaHNe 0GHOB/IEHHOIO
KnacTepa.



OOHOBJIeHHE

BrinmonHsieM 0OOHOBIIEHUE B pexumMme Co3aaHusa CChIJIOK.

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 0ID 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



Ilepen 3amycKkoM cepBepa ciefoBasio OBl IEpeHeCTH U3MEHEeHUs, COelaHHble B KOHQUTypaIluoHHEIX daiiiax cTaporo
cepBepa, Ha HOBHIM. MHI He OyIeM 9TOT0 [ejaTh, IOCKOJIbKY paboTaeM ¢ HaCTPOMKaMU 10 YMOJTYaHUIO.

UTak, mpoBepuM pe3yibTar.

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

16=> SHOW server_version_num;

server_version_num

160008
(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)

OGHOBIIEHYE [IPOLIIO YCIEIIHO: HaM HOCTYIIHO COLEePKUMOE CTaporo KjiacTepa.

TabdIu9HbIe MPOCTPAHCTBA

TTocmoTpuM Ha ¢aiiasl TaGIUYHOI0 TPOCTPAHCTBA:
student$ sudo tree /var/lib/postgresql/ts_dir --inodes

[ 789086] /var/lib/postgresql/ts dir
F— [ 789098] PG 15 202209061
| L— [ 789761] 16387

| — [ 789763] 16389

| — [ 7897651 16392

| L— [ 7897671 16393
L— [ 791537] PG_16 202307071
L— [ 792431] 16387

— [ 789763] 16389
— [ 789765] 16392
L— [ 7897671 16393

4 directories, 6 files

e BHYyTpH KaTajora Co3gaeTcs TOOKAaTaor AJIs KaXKAoi BEPCHUH, TI03TOMY IIepecedeHus o daiaaM He IPOUCXOIUT.
e Kak BHUIOHO IO YHCIIy B KBaApPATHEIX CKOOKax (inode), daiinel B KaTamorax CTapoi ¥ HOBOM BepCHUil Ha CaMOM HeJe
pas3mensoT ob1Iee COgepIRKUMOe.

deHCTBHA MOCIe OOHOBIEHHUS

BubnuoTexu YCTaHOBJIEHHBIX pacmeEHHﬁ 3aMEeHSITCA IIPHU YCTAaHOBKE HOBOU Bepcuy, HO Ha YPOBHE 00BHeKTOB 6a3 OaHHBIX
BepCHd pacCIIupPpEeHusi OCTaeTCs HEU3MeHHOU:

16=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- R T S e
pgaudit | 1.7 | public | provides auditing functionality
(1 row)

VTtunuta oOGHapyXKuila 9TOT GaKT U CTeHepUpoBaja CKPUINT, OOHOBIISIONINM PACIIUPEHUS BO BCceX Oa3ax HJaHHBIX:
student$ sudo cat /var/lib/postgresql/update_extensions.sql

\connect admin_upgrade
ALTER EXTENSION "pgaudit" UPDATE;

BrimonHuM 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" to version "16.0"

B HameM ciy4ae pa3paGoTUYMKU paclINpeHUs: He IPefoCTaBUIN CKPUIT A1 0OHOBJIEHUS BEPCUY, II09TOMY IPUAETCS
yOalIuTh paclIipeHne U yCTaHOBUTH €0 3aHOBO.

16=> DROP EXTENSION pgaudit;
DROP EXTENSION

16=> CREATE EXTENSION pgaudit;
CREATE EXTENSION

16=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- B e R T
pgaudit | 16.0 | public | provides auditing functionality
(1 row)

Yrunurta pg upgrade creHepupoBasa elle OOUH CKPHUIIT, YOAJSIomui haiasl CTaporo Kiacrepa:

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'

W HanoMHMUIIA, YTO HYKHO cobpaTth cTaTucTuKy. Ko --analyze-in-stages mpocut co6paTh CTaTUCTUKY B TPU I9TAIa,
KaXKObIM pa3 yBeJIU4YuBasi €e TOYHOCTD, YTOOBI OITUMHU3aTOP CMOT HadaTh CTPOUTH IJIAaHEL KaK MOXKHO 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 Posigres

YTtunura-obepTka

[@ pg_dump + pg_restore} --method=dump

[@ pg_upgrade J

pg_upgradecluster

--method=upgrade

CTapblIil K/lacTep TMepeK/IIoYaeTcs Ha Ipyroi mopT

¢aitsibl KOHPUTypaLU KONMUPYHOTCS

pg_dump: MO’KHO CMEHHUTb JIOKa/b

pg_upgrade: korupoBaHue (DaiiIoB WU JKeCTKUe CChLIKU

HEHPI/IMEHI/IMa JJIA TaO/TMYHBIX IIPOCTPAHCTB
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YTunuta-obeptka pg_upgradecluster anss OC Ubuntu obneryaer
06HOB/IEHME KnacTepa B NPOCTbIX cnyyasXx. Mo ymonyaHuio Ucrnosb3yeTca
BapuaHT C /IOrMYECcKOM Konnen, Takxke nognepxmsaercss 06HOBNEHNE
YTUIUTOM pg_upgrade Kak B peXxume KonupoBaHus doaiiios, Tak U B peXMUME
XXECTKMX CCbI/OK.

HoBbIli KnacTep Mcnosb3yeT TOT Xe MOPT, a CTapblii HacCTpanBaeTcsl Ha
[pyroi (Hencnonb3yemblid) NoOpPT 1 PYUHON 3anyck. YTUnuTa Konmpyet
KOHPUrypaLumnoHHble ghaiinbl B HOBbIN KnacTep, NO3TOMY MOXET
noTpeboBaTbCst UX AOMNO/THUTENNbHASA HACTPOIKaA.

Mpn 0OHOB/IEHUN yepes Iorm4eckKyr Kornnmw MoxXHO NoOMeHATLb J10OKaUu1b UJTN
OoTAE/IbHbIE KaTeropmn J10KaJs1n.

Ho ecnu B knactepe MMeKTCst A0MNO/THUTE bHbIE TabNYHbIE NPOCTPAHCTBA,
NPUAETCS BbINOMHATbL 0GHOBNEHME BPYYHYH: YTUAMUTA TaKyto KOHGQIUrypaLuo
He NoAAepXUBaeT.
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dusnyeckas pensvkaumns Posigres

Penymkn HY>KHO CO34dTb 3dHOBO

obHOBIeHe 00si3aTesibHO (0becrieueHre IBOMYHON COBMECTUMOCTH)
WCII0/Ib30BaHKe pg_upgrade HEBO3MOKHO (HeJieTepPMHUHHUPOBAHHOCTB)

Bapuanr 1 (pg_basebackup)
pa3BepHYTb HOBbIE PeIIMKY U3 (hr3uuecKoi pe3epBHOU KOTUH, C/le/TaHHOM
rocjie 0OHOBJ/IEHHSA 0CHOBHOIO cepsepa

HaJe>XHO, HO J0J/II'0

BapuaHnT 2 (rsync)

BOCIIOJ/IB30BAThCA Te€M, UTO (baf/llﬂbl AdHHBIX HE U3MEHAIOTCA
IMMPUMEHHMO TOJIBKO /14 Unix U TOJILKO [JI 2KeCTKHUX CCBhIJIOK
6LICTPO, HO CJIOXKHO
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Mpwn ncnonb3oBaHUn U3NYECKON penivkauy BO3HUKAKT AONONHUTENbHbIE
TpygHOCTU. [leno B ToM, YTO 1 MacTep, 1 ero pensinkm Heobxoanmo
06HOBNATL O4HOBpPeMeHHO. CoefMHeHMe MacTepa 04HON Bepcun

C pennuKon Apyror Bepcun ckopee BCEro NpuBeaeT K notepe AaHHbIX.

Elle ogHa TOHKOCTb: PEN/IMKY HEeMb3A 0OHOBNATL C MOMOLLLIO pg_upgrade.
Takoe o6HoBNeHne He gaeT 100% rapaHTUn TOro, YTO ABa UAEHTUYHbIX
aK3emnadpa nocne 06HOBMEHNSA Takke NosydaTca MAEHTUYHBIMMN.

OO6bIYHbI cNOCO6 COCTOUT B TOM, YTOObI 3a0bITb NPO CYLLECTBYIOLLMNE
pPenvKn 1 co3gaTb UX 3aHOBO. [/1 3TOro Hafo co3faTb 6a3oByHO
pe3epBHY0 KOMUI0 MacTepa 1 pa3BepHYTb U3 HEE HOBYIO PEnsInKY
(npoueaypa noapobHo paccmaTtpmBaeTcs B kKypce DBA3). MNMoHATHO,
4TO 3TO AOCTaTOYHO A/MTeNbHasa npoueaypa.

Ecnn peub naet 06 onepaumoHHOW cucteme cemeinctaa Unix 1 npu
06GHOBNEHNN MacTepa NCMNOb30BasICS PEXMM XECTKMX CCbI/IOK, TO BPEMS
pasBepTbIBaHNA HOBOW PENJINKA MOXHO CYLLLECTBEHHO YCKOPUTb, NOyYnB
MPMMEPHO TaKOo Xe BbIMIPbILL M0 BPEMEHW, KOTOPbIA AaeT pg_upgrade
Ansa mactepa. [1ns aToro Haao npaBu/ibHbIM 06pPa30M BOCMO/b30BaTbCS
YTUIUTON rsync.



du3mnyeckaa penankauna

UCNOJHAEMble
thaiinsl 15

CHCTEMHBII KaTaor,
cnyxe6Hble chaiinbl

nosib3oBartesibckne
AaHHble

OCHOBHOW cepBep

UCMosHSAeMble
chaiinel 16

CHCTEMHBI KaTaror,
cnyxebHble thaiinbl

5

UCMOSHsIeMble
chaiinsl 15

MNOMHOCTbLIO AOrHana

CHCTEMHBII KaTaor,
cnyxe6Hble chaiinbl

pennvka

nosib3oBartesnibckne
AaHHble

cxogHasi no3vuus: mactep 06HOB/EH, HO HOBbIV CepBep ellle He

pennnka

OCHOBHOI4 cepBep

nosib3oBartesibckue
AaHHble

UCMosHsIeMble
aiinel 16

CHCTEMHBI KaTasor,
cnyxe6Hble taiinbl

nosb3oBartesibCkne
AaHHble

of] PROFESSIONAL

Posygres
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3anyckasics. Pennuka Bbik/lo4eHa, NpUYemM nepes BblK/Ilo4eHNEM OHa
MO/THOCTBLIO AOrHasa mactep (Takum o6pa3om doai/ibl AaHHbIX CoBNagator).

Ha pennuke ycTaHaB/IMBAETCS HOBasi BEPCUSl CepBepa, HO KriacTep rnoka

He UHULManM3npyeTcsl.
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UCNOJHAEMble UCMosHSAeMble
thaiinsl 15 chaiinel 16

CHCTEMHBII KaTaor, CHCTEMHBI KaTaror,
cnyxe6Hble chaiinbl cnyxebHble thaiinbl

nosnb3oBatesibekue In nonb3oBatesibekie
[fiaHHble [iaHHble

OCHOBHOIi cepBep

rsync

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

ucnosnHsembie ! rsync ucrosHsiemble
chaiinsl 15 I aiinel 16

CHCTEMHBII KaTaor, CHCTEMHBI KaTasor,
cnyxe6Hble chaiinbl ! cnyxe6Hble taiinbl

pennnka

nosib3oBartesibCkne ! In nosib3oBartesibckne
AaHHble AaHHble
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[anblue 3anyckaeTcs rsync Tak, 4YTobbl B O4HO KOMaHAe CKONMpoBaTb
C MmacTtepa oba K/s1acmepa, cTapblii 1 HOBbI, HA PEN/INKY.

B TakoM pexunme rsync noHMMaer, YTo:
e CTapbli 1 HOBbI KNacTepbl pa3aensatoT obLliye aisibl JaHHbIX;

* (palisibl faHHbIX CTApOro Knacrepa Ha MacTepe 1 Ha pensinke cosnagaroTt
(4TOGbI HEe 3aBMCETbL OT 06bEMA, CPaBHMBAKOTCA TO/ILKO pasmMepbl
haiinioB, a He UX CoAePXMMOe);

* cnepoBatesnibHO, halinbl aHHbIX He HaAo0 PU3NYECKN KONMPOBATb
Ha PenuKy, a OCTaTOYHO MPOCTABUTb XXECTKMNE CChI/IKM.

A rsync ocTtaeTcsi CKonnpoBaTth TO/IbKO halifibl, OTHOCALLMECS K CUCTEMHOMY
KaTtasiory, a OHM UMEeT HeBO/bLLIOWK pa3mep.

STOT npouecc onncaH B OKYMeHTauun K pg_upgrade
(https://postgrespro.ru/docs/postgresal/16/pgupgrade), B TOM yncrie
NpvBeneHbl N KOHKPETHbIE KOMaHAbl, KOTOPble HEOOXOAMMO BbINOMHUT.

K coxaneHuto, [okyMeHTaunst He 06bACHSAET, MoYemMy HeEOOXOANMbI UMEHHO
Takune KomaHgbl. [1na Toro, 4tTo6bl pazobparbcs B 3TOM BONpoce AeTaslbHO,
MOs1Ie3HO 03HAKOMUTBLCA C NEPenuCcKon pas3paboTUnKOB:

https://www.postgresqgl.org/message-id/flat/54C95E66.1000309@agliodbs.c
om
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Jlornyeckasa pennvkaums Pos{gres

cosgaHue nyenukauum

co3[aHune CXeMbl AaHHbIX U Nognucka Ha nyennkauumio
} CUHXPOHU3aLMS AaHHbIX

nepeknyeHne

+ BO3MOXXHO 0OHOBJ/IeHHe 6e3 W/ C MUHHUMAJIbHBIM TPephiBaHNeM 00CTy>KUBaHHUS
— CJIO)KHAs HaCTPOMKa, He PerIMLIMPYOTCS CXeMa JaHHbIX U KoMaH bl DDL,
TpebyeTcsi JOTIOTHUTE/IbHOe MeCTO Ha JJUCKe U T. [1.
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MOXXHO BbINOSIHUTL OOHOB/IEHNE OCHOBHOW Bepcun 6e3 npepbiBaHnNA
obcnyxmnsaHusa (MMM ¢ MUHUMasTbHbIM NPepbIBAHNEM), €C/IN UCNOJIb30BaTb
NOTMYECKYH0 pennkaymtio.

[ns aToro TpebyeTcsa yCTaHOBUTb M HACTPOUTbL HEOBXOANMbIM 06pa3oMm
HOBbI 3Kk3eMnasap. Ha ctapom cepsepe co3garoTcs nyonmkaunm scex
N3MeHeHnn BO BCex 6a3ax AaHHbIX. Ha HOBOM cepBepe co3patoTcs
NOANNCKN Ha 3TN Ny6nmnkKaumMm ¢ CUHXPOHU3aumen gaHHbIX. Nocne Toro
Kak AaHHble CUHXPOHM3MPOBaHbl, OCTAETCHA NePeK/IUYNTL Nosb3oBaTenei
Ha HOBbIA cepBep, yaanTb NOANNCKY N OCTAHOBUTL CTapblil cepBep.

LLITaTHaa norndeckas penavkauua noasunack B PostgreSQL 10.

JT0 pelleHne akTUBHO pa3BMBaETCSA, HO NOKa Aasieko oT nageana:

He penJiMuMpyrTca cxema gaHHblX, komaHabl DDL, gaHHble
nocnegoBaresibHOCTeN. Bce aTo AenaeTt Takon noaxon 6onee CNoXxHbIM
N MeHee npuBnekaTesibHbIM, YeM UCMNOMb30BaHue pg_upgrade.



ITorm poééafag

OG6HOB/IeHMe Ha [IOTIOTHATEeTbHBIN BBITYCK —
TpoCTasi 3aMeHa UCTOo/HsIeMbIX (haii/ioB

(I)I/IBI/II—IECKEIH PEIVIMKaLiA MOXXET TIIOMOUYb He TIPpEPLIBATH O6C]'IY)KI/IBE1HI/I€

OOHOB/IEHHE 0OCHOBHOI BEPCHM:

pe3epBHasi Korus (pg_dumpall)

yTiuTa 00HOBIeHus (pg_upgrade)

noruyeckast perIdKarys

Hauue (pr3nueCcKol peryiIMKaluy yCIoXKHseT TIpoLeAypy
cpasy nocse — ceiatb U3NUEeCcKyto pe3epBHYH0 KOMHIO

27
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[1pakTnKa Pos{gres

1. B knacrepe PostgreSQL 15 co3garite nonb3oBare/is
C ayTeHTU(DUKALIKe 110 TaposIto.

2. OT UMeHM HOBOTO TIO/Tb30BaTesisi Co3/aiiTe B 6a3e AaHHBIX
TabMLly COo CTO/IOLIOM THIIAa UOM.

3. O6HoBuTe KacTep 15 Ha BepcHio 16 ¢ TTIOMOII[bIO JIOTHUe CKOH
pe3epBHOM Koy, ITpy 0OHOBIEHNM C/ie/IaiiTe Tak, UTOOBI BCe
JaHHBIE OKa3a/IMCh pa3MellleHbl B OTAe/bHOM TaOJTMIHOM
TIPOCTPAHCTBe.

4. TlpoBepbTe KOPPEKTHOCTH OOHOBJIEHHS: AOCTYITHOCTb CEPBEpa,
ayTeHTU(UKALIMIO T10/Tb30BaTeisl, COAEeP>KUMOe TabIULIbI.
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1. PostgreSQL 15 yxe ycTtaHoB/eH, B Katanore /var/postgresql/15/prod
NHULMaNTN3NPOBaH KnacTep, cepBep pabdortaeTt Ha nopty 5433. JIokasibHble
coeguHeHna 6e3ycnoBHO paspeLleHbl, npu nogxawveHun no TCP/IP
HacTpoeHa naposibHasa ayteHTudgmkaumsa. B knactepe co3gaHa
e[INHCTBEHHasA posib postgres ¢ npaBamMu Ccyrnepnosib3oBaTesns.

[NnA HavyasTIbHOTO NOAK/IYEHUSA K KNnacTepy UCNosb3ynTe KoMaHay
psql -p 5433 -U postgres

PekomeHayeM OCTaHOBUTb OCHOBHOW Kflactep main, 4tobbl nNpu
BbINO/IHEHUWN NPAKTUKM HE NOLK/TUNTLCA K HEMY MO OLUNOKE.

Mpwn co3gaHnn HOBOTO NoMb30BaTesis YKaxknte naposis. He 3abygpre
N3MEHUTb HACTPOWKM ayTeHTUdMKaLmMn o151 HOBOro nosib3oBartesns
B pg_hba.conf.

2. Tyn AaHHbIX UOM AO0CTYMNEH B OAHOMMEHHOM pacLlUMpeHun (CM. Temy
«PacLumpeHuns»).

3. PostgreSQL 16 yxe yctaHOBNeH, B Karasiore /var/postgresql/16/prod
NHNLMANTU3NPOBAaH KlacTep aHa/1orMyHo knactepy prod sepcum 15.

UT06bl pa3MecTuTb AaHHble B OTAENbHOM Tab/IMYHOM NPOCTPAaHCTBE,
npeaBapuTe/IbHO CO3hanTe ero U oTpeaakTupymTe ain ¢ pe3epBHOi
Konnen (qo6aBbTe TabNMUYHOE NPOCTPAHCTBO N0 yMon4YaHuo ans b).

UT06bI COXpaHnUTb ayTeHTUgMKaLmo, BHecute B haitn pg_hba.conf Te xe
N3MEHEeHWs, 4YTO BblNn caenaHbl B CTapOM KnacTtepe.



1. Ilonb30BaTenb U ayTeHTU(PHUKAIUSA B Kj1acTtepe 15

OcCTaHOBHUM OCHOBHOU KJIacTep, YTOOBI CIIydaliHO K HeMY He IOOK/IIOUNTHCS, U 3allycTUM Kiactep 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

ITonb3oBartens dbuser

| => CREATE USER dbuser PASSWORD ‘mypassword";

| CREATE ROLE

Io6asnsiem B Havasno pg hba.conf npaBusio s HOBOTO IOIB30BATENIS:

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 uTO mony4yunocs:
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

To6aBuM maposk B .pgpass, YTOOH He BBOOUTDH €r0 BPYYHYIO (IIPY BHIIOJTHEHUY 3afaHUs 9TOT IIAT JIy4Ille IIPOIYCTUTh:
OymeT HENOHSTHO, cpabaTeiBaeT ayTeHTU(UKAINS 110 [TapoJIi0 WK 6e3yCIOBHEIM HOCTYI, BKIIIOYEHHBIN 110 YMOJTYaHUIO).

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

student$ chmod 0600 ~/.pgpass

2. Ta6numa B Kiaacrepe 15

Crauarna co3paguM 6a3y DaHHBIX.

| => CREATE DATABASE admin_upgrade;

| CREATE DATABASE

| => \c admin_upgrade

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

Tun JAaHHBIX UOM OOCTYIIE€H B PACIIXMPEHUHU UOM, YCTaHOBUM BEPCHUIO 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

BCIIOMHEM, YTO OJIsT CO3MaHuUs TaGIULIEI IOI30BaTeN0 MoHanoouTcs npaBo CREATE Ha cxeMy. CyepIionb30BaTelb
IOKEH MPefOCTAaBUTL €My 3TO IIPaBO:

| => GRANT CREATE ON SCHEMA public TO dbuser;

|  GRANT

B ceance nosnb3oBaTens dbuser co3gagum Tabnuiry.

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 @ 1

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

| INSERT 0 1

3. JloruyecKasi pe3epBHasi KOIHUS U 00HOBJIeHHEe Ha Bepcuio 16

student$ /usr/lib/postgresql/15/bin/pg_dumpall -U postgres -p 5433 > ~/dump.sql
[To6aBuM TabIMYHOE TPOCTPAHCTBO 10 YMOJIYaHUIO:
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';

OcTaHaB/IMBaeM CEpBep.

student$ sudo pg_ctlcluster 15 prod stop

Hacrpoiiku postgresqgl.conf He mepeHOCHM, XOTs B peajibHON KU3HU 3TO, KOHEYHO, HEOOX0AUMO.
Hsmensiem pg hba.conf Tak ke, Kak ans Bepcuu 15:

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

Co3spgaeM KaTajor Ay TaOJIMYHOT0 MPOCTPAHCTBA.

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

CtapTtyeM KnacTep 16 u co3maeM TabIUYHOE TPOCTPAHCTBO OT UMEHU CYIIEPIIOIHE30BATEIS.
student$ sudo pg_ctlcluster 16 prod start

student$ psql -p 5433 -U postgres

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

| CREATE TABLESPACE

YcTaHaBIuBaeM paclUIdpeHue:
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'

BoccTaHaBiIuBaeM KjIacTep U3 Pe3ePBHOM KOIHUU:
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

HpI/I CO30aHUuU POTU postgres BHEIOAETCA OH.II/I6Ka, IIOCKOJIBKY TaKas POJIb y2Ke CYIIeCTBYeT; 3TO HOPMAJIbHO.
4. IIpoBepKa padOTOCIOCOOHOCTH

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

16.3 (Ubuntu 16.3-1.pgdg22.04+1)

(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;
id | Tlength

1| (500,km)
2 | (8,mm)
(2 rows)

| => SELECT pg_relation_filepath('test');

pg_relation filepath

pg_tblspc/16384/PG 16 202307071/16386/16417
(1 row)




