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Wcnonb3oBaHne matepuanoB Kypca

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

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

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.
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Tembl Posigres

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 CO00II[eCTBa B TeueHue 5 JieT

nobaBsieTcst M U3MeHsIeTCsl PyHKIIMOHA

HOBasi BepCUs He COBMeCTHMMa Ha IBOMYHOM ypOBHE C Mpeblayiiei
IJisi OOHOBJIEHUSI BCer/ia TpeDyroTCs CcrielvabHble AeHCTBUs

HNonomHuTtenbHble Beimycku (13.1, 13.2, ...)

TOJIBKO UCTIpABJ/IEHHE OIIMOOK U HpO6JIEM 6e3011acHOCTH
rapaHTUpPYyeTCd ABOWYHAsA COBMECTUMOCTb
00BLIYHO AOCTaTOYHO YCTAHOBUTHL HOBBIE€ UCIIO/IHAEMEIE (paﬁﬂbl

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 yepes Touky (Hanpumep, 5 B 13.5).

[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 BepCuid, Hanpumep, nepexodar ¢ 10 cpasy Ha 13 u T. n.

https://postgrespro.ru/docs/postgresqgl/13/upgrading
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O06Lme coobpaeHus Posigres

«3aMeyaHus K BBIYCKY»

HeoOX0ZMMO M3yUuuThb pazien « MUrparusi» Bcex MpOMeKyTOUHBIX BepCHit

[TpoBepka 0OHOB/IEHUSI HA TECTOBOM OKPY>KeHHH

3apaHee 00HapYXUTb BO3MOYKHbIe TIP001eMbl
aBTOMaTHU3UPOBATh MPOLIeCC [I/isi COKPALl[eHHsl BpeMeHU TIPOCTOs

3aracHou BapyUaHT

Ha c/ydaii mpo6sieM rpy 0OHOB/IEHUU TIPOU3BO/ICTBEHHOTO CepBepa

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

Bcerga crnegyet BHUMaTe/IbHO 03HaKaM/IMBaTLCS C NPUIOXKEHNEM
«3ameyaHunsa K Bbinycky» (Release Notes) gokymeHtauuu. B Hem B pasgene
«Mwurpauusa» onncaHbl BCe HECOBMECTUMOCTW N HECTaHA4AaPTHbIE AelNCTBUSA,
HeobxoAuMble NPy OGHOB/IEHUMN.

Hanpumep, ecnv nnaHupyetcs nepexoq ¢ 12.7 Ha 13.8 (nocneaHwuia gorn.
BbIMYCK BbIOpPaHHO OCHOBHOM BEpPCUK), HAA0 NPoYMTaTb BCe 3aMeyaHus
K Bepcusam 12.8, ..., 12.12 (nocnegHuii gon. Bbinyck anga 12), 13.0, ..., 13.8.

OGHOB/EHNEe crefyeT NPOBepPsiTb HA TECTOBOV Ccpeae, SKBUBASIEHTHOW
NPOV3BOACTBEHHOI, C NOC/eAyOWMM TECTUPOBAHNEM NPUIOXEHNS, YTO
MNO3BO/IUT 3apaHee BbISIBUTb BO3MOXHbIE MPO6/IEMbI U «06GKaTaATb»

1 aBTOMAaTU3MpoBaThb NpoLeaypy 06HOBNEHMSI.

3T0 CyLEeCcTBEHHO CHUXAET PUCK BO3HUKHOBEHMS NPo61em npu 06HOBNEHWN
NPOV3BOACTBEHHOIO CEpBEpPa, HO HE UCK/IOYAET ero NosiHOCTbio. MoaTomy
Bcerga Heo6xoaMmMo UMeTb (NPOTECTUPOBAHHLI) 3anacHO BapuaHT Ha
cnyyaii, ecnu o6HoBNEHME NONAET He Tak. TakuMm BapMaHTOM, Hanpumep,
MOXET ObITb rOTOBasA pensivka i pesepBHas Konusi, B 3aBUCUMOCTU OT
Tpe6oBaHWii K BO3MOXHOMY BPEMEHM NPOCTOS.



JloNOAHUTENbHbIN BbIMYCK Wz

OGHOB/IeHre Ha JJOTIOTHATEbHBIN BBITYCK

Hcnonb3oBaHue ¢)1/13qu CKHX DEIIUK
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[LONO/THNTENbHBIV BbIMYCK Posigres

13.4
yCTaHOBKa NakeToB HOBOW Bepcun (cepBep, KNNEHT, pacLuMpeHust)
nepesanyck cepsepa

135 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 UCMNOMHAEMbIE (haisibl.

Ecnn PostgreSQL 6b11 ycTaHOB/EH N3 NakeTa, Heo6xoAMMO YCTaHOBUTb
HOBble BepCcuUmM NakeToB (Cepsep, KIMEHT, paclumpeHns). HekoTtopbie
NnakeTHble MeHemkepsbl, B YacTHoCTH, apt B OC Ubuntu, N0 ymosiyaHuio
aBTOMaTn4yecKu nepesanyckarT cepBep; 06bIYHO 3TO HexenaTtenbHo.
Ecnn PostgreSQL 66171 cobpaH 13 UCXOAHbIX KOA0B, HEOOXOANMO
BbINONHUTL Make install.

2. Mepesanyctntb cepsep. Nocne nepesanycka OH NPOLO/KUT paboTy yxe
Ha HOBOW BEPCUMW.

O6cnyxnBaHve KIMEHTOB NPepbIBAETCA Ha Bpems, Tpebyemoe ans
nepesanycka.

3. lNocne nepesanycka MoXeT 6bITb HY)XHO 06HOBUTL paclumnpeHns (ALTER
EXTENSION ... UPDATE) 1 BbINOMHUTb AOMNO/HUTE/bHbIE AENCTBUA,
yKasaHHble B «3amMevaHunsax K Bbinycky». OgHako B 60/bLUMHCTBE Cllyyaes
3TO He TpebyeTcs.
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@) apt upgrade Posigras

OOHOB/IEHHE CpeCTBaMH OITepaI[iOHHONW CHCTEMBI
sudo apt upgrade postgresql-13

MoskeT aBTOMaTH4eCKH repe3aryCTUTb CepBep

man needrestart

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

sudo apt upgrade umsi-nakema

Mpn TakoM 0GHOBNEHUKN cepBep 0ObIYHO aBTOMAaTUYECKN Nepe3anycKaeTcs,
4YTO MOXET ObITb Hey06HO. DTO NoBeAeHne HacTpanBaeTcs, NoAPOOHOCTH
onucaHbl B CNpaBOYHOM CTpaHuLe No KomaHae needrestart.
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YMeHbLLUEeHMe NPoCTos Pos{gres

[Tporjecc nepe3ariycka cepBepa

3dlIpearoTCA HOBbIe COeIMHEHUS

smart  OXXHJaeT 3aBepllieHHs BCeX CEeaHCOB,
fast MPUHYIUTETBHO OTK/IFOUaeT BCe CeaHChI (10 YMOJTYaHUIO)

BBITIOJ/IHAETCA KOHTPOJ/IbHASA TOYKA

KOHTPOJ'ILH&IH TOUKAd
BPYUHYIO /10 TIepe3arycKa cepepa

PgBouncer

«Ilay3a» Ha BpeMd repe3allyCka cepBepa

OTKPBITbIE€ TPAH3dKIJUHU ITPOAO/DKAIOT BBINIO/THATHCA,
BCe HOBbI€ — IPHUOCTAHAB/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.

Ecnn ncnonb3dyetca pgbouncer (https://pgbouncer.org), UMeeT CMbICN
NOCTaBUTb €ro Ha «nay3y» Ha Bpems nepesarpysku. Mpun atom
(nogpasymeBas pexum «transaction») paboTaroLwme TpaH3akUun npogoskar
BbIMNO/IHEHME, HO BCE HOBble OyaAyT OT/I0XEHbI. Taknm obpasom (gna OLTP-
NPUNOXEHNA) nepesanyck dyaeT BbIlMAAeTb Kak yBe/nymBLIeecs Bpems
oTknvka CYb/.
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Pennnkayus 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).



OCHOBHas Bepcus

Jlornueckasi pe3epBHasi kKorvs pg_dumpall
YTtunura pg_upgrade

Jlornueckasi pervivkaruys

10
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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
11

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

C HoBOW Bepcuelt. (Jlornyeckas konus — 310 kKomaHabl SQL, Boccosgatowme
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/pgsql/12/

n /var/lib/pgsql/13/). NMoTpebyeTcst NU3AMEHNTb KOHUTypaLUnoHHbIe diainbl
HOBOrO Knactepa, BHECS B HUX U3MEHEHUS C paboTatoLero Kiacrtepa.

Pe3epBHYH KONWIO HAA0 Aenatb Npy paboTalolem cepBepe, HO TpebyeTcst
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
NOArOTOBMEHHYIO PE3ePBHYH0 KOMuto. W 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.
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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

JKOHOMMUSA MecCTa

pg_dumpall | psql napameTpbi-CcOefnHEHUS -C -HOBbLIM-K/1aCTEePOM

COop CTaTHUCTHKH

$ vacuumdb --analyze-in-stages
paciuupenue dump_stat

beicTpas npoBepka
pg_dumpall --schema-only

12

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 HanpaBuTb Bbixog pg_dumpall Ha Bxog psql.

UT06bI KaK MOXXHO paHblLUue cobpaTb XOTb KaKyt-TO CTATUCTUKY, MOXHO
BbIMO/IHATL COOP B HECKO/LKO (3) aTanoB. MOXHO nonpoboBaTb HayaTb
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/13/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.



Knacrep PostgreSQL 12

B karanore /var/lib/postgresql/12/prod HaxoguTcs KnacTep 6a3 gaHHEIX PostgreSQL Bepcuu 12.
student$ psql -p 5433
\ 12=> SHOW server_version;

server_version

12.12 (Ubuntu 12.12-1.pgdg22.04+1)
(1 row)

Co3pgaguM TaGIuYHOE IIPOCTPAHCTBO U Ga3y MaHHEIX.

postgres$ rm -rf /var/lib/postgresql/ts_dir

postgres$ mkdir /var/lib/postgresql/ts_dir

| 12=> CREATE TABLESPACE ts LOCATION '/var/lib/postgresql/ts_dir';

‘ CREATE TABLESPACE

\ 12=> CREATE DATABASE admin_upgrade;

‘ CREATE DATABASE

| 12=> \c admin_upgrade

\ You are now connected to database "admin_upgrade" as user "student".
CospgapuM TabnuIly B CO30AaHHOM TaGIHMYHOM IPOCTPAHCTBe:

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

) TABLESPACE ts;

| CREATE TABLE

‘ 12=> INSERT INTO test(s) VALUES ('Mpuset oT Bepcum 12!');
| INSERT @ 1

VYcranoBuM paciupenue pgaudit:

student$ sudo apt-get install -y postgresql-12-pgaudit

Reading package lists...

Building dependency tree...

Reading state information...

The following NEW packages will be installed:
postgresql-12-pgaudit

0 upgraded, 1 newly installed, © to remove and 301 not upgraded.

Need to get © B/47,0 kB of archives.

After this operation, 108 kB of additional disk space will be used.

Selecting previously unselected package postgresql-12-pgaudit.

(Reading database ... (Reading database ... 5%(Reading database ... 10%(Reading database ...

Preparing to unpack .../postgresql-12-pgaudit 1.4.3-1.pgdg22.04+1 amd64.deb ...

Unpacking postgresql-12-pgaudit (1.4.3-1.pgdg22.04+1)

Setting up postgresql-12-pgaudit (1.4.3-1.pgdg22.04+1) .

Processing triggers for postgresql-common (241.pgdg22.04+1) .

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

Removing obsolete dictionary files:

| 12=> ALTER SYSTEM SET shared_preload_libraries = 'pgaudit';

| ALTER SYSTEM

student$ sudo pg_ctlcluster 12 prod restart

student$ psql -p 5433

| 12=> \c admin_upgrade

\ You are now connected to database "admin upgrade" as user "student".
| 12=> CREATE EXTENSION pgaudit;

‘ CREATE EXTENSION

| 12=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- s e
pgaudit | 1.4.3 | public | provides auditing functionality
(1 row)

VYrunaura pg_dumpall

15%(Reading database ...

20%(Reading database ...

CrienlaeM pe3epBHYIO KOIHIO BCEro KiaacTepa. CepBep [A0JKeH paboTaTh, HO H3MEHEHHUsI, CAeTaHHbIe M0CTIe 3amycka pg dumpall, B KOIHIO He TOMajyT.

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

CospaHHast pe3epBHasi KOMHsl — TeKCTOBEIM (aity ¢ KomaHnaMu SQL. B HeM ecTh KOMaH[IHI 715 CO3[jaHusI 6a3 JaHHBIX:

student$ grep 'CREATE DATABASE' ~/dump.sql

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

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

u KOMaH[BI V11 CO30aHust Taﬁﬂ[/]L]hI:
student$ grep -A 3 'CREATE TABLE ' ~/dump.sql

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

)i

W KOMaH/IBI IS CO3/IaHUs TAKUX 0OBEKTOB YPOBHSA KJlacTepa, Kak POJM M TaGIMYHEIe TPOCTPAHCTBa, HAapUMep:

student$ grep 'CREATE TABLESPACE' ~/dump.sql

CREATE TABLESPACE ts OWNER student LOCATION '/var/lib/postgresql/ts dir';

MsI He GyieM BOCCTaHaBIHBaTh VIO KOIIHIO Ha PostgreSQL Bepcuu 13; Takoe 3ajaHue eCTh B IPAKTHKe.

25%(Reading database ...

30%(Reading data
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YcnoBus IpUMeHUMOCTH

B HOBOI BepCHH U3MeHsIeTCsl hopMar TOJILKO Cy»KeOHOM MH(bopMaLyy

B OCTA/IbHOM COXPdHAE€TCA ABOWYHASA COBMECTUMOCTD,
BKJ/TFOUasd Mpe/iCTaB/ieHre TUIIOB 1 Cl)aI\/'I]'ILI JaHHBIX

B 0a3ax [JaHHBIX He UCTO/b3YI0TCs REG-TUIBI
obHoB/ieHMe ¢ Bepcuu 8.4 umm Oosiee ro3aHen

06HOBJ/IeHHE [0 BepCuu, COOTBETCTBymu[Eﬁ YTUInTe
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Bropoi1, Hanbosiee pacnpocTpaHeHHbI cnocob 06HOBEHUS — yTUnTa
pg_upgrade, koTopasi ymeeT NnpuBoauTb diaibl Knactepa K Buay,
COBMECTUMOMY C HOBOW BEpCUEN.

https://postgrespro.ru/docs/postgresqgl/13/pgupgrade

BO3MOXHOCTb NPUMEHEHUS YTUNUTbLI 0OYC/I0BAEHA TEM, YTO NpU
O0OHOBNIEHMN OCHOBHOM BEPCUN MEHAKTCS C/y)XeOHble Tabnumupbl,
OTHOCSILLMECS K CUCTEMHOMY KaTasiory, Ho doopmaTbl (paisioB AaHHbIX U
NHOEKCOB Kak NpaBunio ocTtarTcs 6e3 nsmeHeHuin. NMoatomy AoctaTtovyHo
nonpaBuTb TO/IbKO HEGO/bLLYIO YacTb AaHHbIX, OCTaBUB OCHOBHOW MaccuB
KaK ecTb, 6e3 n3aMeHeHun.

Mpn 3TOM, KOHEYHO, HOBbII KacTep A0/HKEH ObiTb COBMECTMM CO CTapbIM
No paspsAHOCTU, KOAUPOBKE 1 NTIOKaNSAM.

B HEKOTOpPbIX BEPCUSAX (4OCTATOUHO PeaKo) U3MEHSETCS ABOMNYHOE
npeacTaBneHne TUMOB AaHHbIX. B Taknx criyyasix yTunmta He CMOXeT
NMOMOUYb, HO MO KpaiiHei Mepe NepedncnnT, rae NCnosb3yeTcs NPo6IEMHbIN
TUN. DTO NOMOXET N36aBUTLCS OT HETO BPYUYHYIO Nepes 0GHOBIEHNEM.

ECTb 1 [ONONHUTE/IbHbIE OrpaHNYeHns. Hanpumep, yTuamta He CMOXeT
06HOBUTbL KNacTep, ec/iv B OAHON U3 6a3 AaHHbIX UCNoMb3ytoTca REG-Tunbl
(kpome regtype, regclass u regrole).

YTuUnuton nogaepxmeaetca 06HoBNeHne Nobon Bepcumn, HaumHas ¢ 8.4,
Ha BepCu1Io, COOTBETCTBYHOLLYIO yTUAnTe. Takum obpasom, pg_upgrade

OT Bepcun 13 MOXET 0OHOBUTL CTapblii cepBep TOsbKO A0 13, HO He Ao 12.
YMeHblUueHne Bepcun cepeepa (downgrade) HEBO3MOXHO.
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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
15

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:

- CTapblit cepBep 3arnyckaeTcsi Ha BpeMsl, UToObl CienaTb JI0rMYECcKyo
PEe3epBHYH0 KOMNMIO 06LLMX 06 BLEKTOB KlacTepa U cxembl AaHHbIX Bcex BA.
370 Kak pa3 Ta nHdpopmaums, Ans KOTOpoi TepsieTcs ABOUYHAS
COBMECTUMOCTb.

- BpeMeHHO 3anyckaeTcsi HOBbIi CepBeEpP, BbINOMHAKTCA HEO6XoANUMbIE
NPOBEPKM MPUMEHMMOCTU, N3 PE3EPBHON KONUM BOCCTaHaB/MBAKOTCS
rnob6asnbHble 0ObEKTLI U CXeMa AaHHbIX.

- BbinonHseTca nepeHoc gaHHbIX: IM60 KONMpoBaHue, NMM60 nNpocTaHoBKa
XXECTKUX CCbINOK, IN60 KITOHUPOBaHUA (A/151 hainoBbIX CUCTEM
C KonnpoBaHWeM Mpu 3arnuncu).

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 M6oro pasmepa 6e3 AoNOHUTENbHOIO MecTa Ha
ancke (Npu UCnonb3oBaHMM XECTKUX CCbINOK). I3 MMHYCOB OTMETMM TO, UTO
yTUAUTa NpUMEHMMA He Bceraa.
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Ta xe
nokasnb

YCTaHOBKa NakeToB 1 MHULUMann3alms Knactepa

/
1CMOMHAEMble UCMO/HsIeMble s
chaiine 12 chaiinbl 13

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.



Knacrep PostgreSQL 13

PostgreSQL Bepcuu 13 yxe ycTaHOBIEH, KJIaCTep HHUIIMAIM3UPOBaH B KaTasore /var/lib/postgresql/13/prod.
VGepumcsi, 4TO cepBep paboTaeT U UCIIONb3yeT Ty e JI0Kasb, 4To u PostgreSQL 12.
| 12=> \1 templateo

List of databases

Name | Owner | Encoding | Collate | Ctype | Access privileges
----------- B L T e e T T e L e
template® | postgres | UTF8 | en US.UTF-8 | en US.UTF-8 | =c/postgres +

| | | | | postgres=CTc/postgres
(1 row)
| 12=> \q

student$ sudo pg_ctlcluster 12 prod stop
student$ sudo pg_ctlcluster 13 prod start
student$ sudo pg_ctlcluster 13 prod status

pg_ctl: server is running (PID: 146845)
/usr/lib/postgresql/13/bin/postgres "-D" "/var/lib/postgresql/13/prod" "-c" "config file=/etc/postgresql/13/prod/postgresql.conf"

student$ psql -p 5433 -U postgres
13=> \1 template®

List of databases
Name | Owner | Encoding | Collate | Ctype | Access privileges

template® | postgres | UTF8 | en_US.UTF-8 | en_US.UTF-8 | =c/postgres +
| | | | | postgres=CTc/postgres

(1 row)

Ha 2TOM OCTaHOBHM CepBep.

13=> \q

student$ sudo pg_ctlcluster 13 prod stop

Hponepxa BO3MOXKHOCTH O0HOBJIEHUS

Tlepen TeM Kak BHIIOJIHSTH HacCTosIIee 0GHOBIIEHHe, HMEEeT CMBICII 3alyCTHTh pg_upgrade B pexkuMe IPOBEPKHU C KMo4oM --check. MbI IITaHUPyeM He KOIUPOBaTh (aiiyibl JAHHEIX, a HCI0JIb30BaTh CCHUIKH,

T03TOMY yKa3blBaeM M KoY --link.

Tax»Ke MBI [OJZKHBI yKa3aTh IyTH K UCIIONHSIEeMEIM (aiiiaM U K KaTajory JaHHBIX Kak /IS CTapoi BePCHUH, TaK U I HoBOoH. OGpaTHTe BHUMAaHKe, YTO IPOrpaMMa 3alyCKaeTCsl OT HMeHHU Iob3oBaTens OC

postgres, Tak Kak eit TpebyeTcst JOCTYI K KaTajoraM JaHHBIX.

CrnenryeT oGpaTHTh BHUMaHUe Ha HACTPOMKY HOCTyIa. YTHIUTA B poLiecce paGOTHI 3allycKaeT i OCTaHABIMBAET CEPBEPHI, M M/ 3TOTO HYXKHO, YTOGH K 060MM KTacTepaM y Hee GBUT JIOKaTbHBIH
CYIIepIIONIb30BaTEIBCKH HOCTYIL. Y HAC TAKOH HOCTYII €CTh, & B OOIIEM CITydae MOXKeT II0TPeGoBaThCS BDEMEHHO H3MeHHTE bain pg_hba.conf). CepBepsl MOOHUMAIOTCS IO OYepeM Ha mopty 50432, 4TOGH He

JIONYCTHTh CITy4alHOro MOAKIIIOYEHUS K HUM [0/Ib30BaTe el; MTpH He0OGXOMUMOCTH HOMEP NOPTa MOXKHO yKa3aTh SIBHO.

postgres$ /usr/lib/postgresql/13/bin/pg_upgrade --check --link -b /usr/lib/postgresql/12/bin/ -B /usr/lib/postgresql/13/bin/ -d /etc/postgresql/12/prod -D /etc/postgresql/13/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 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:

loadable libraries.txt

Failure, exiting

Vrunura o6HapyzKuIa mpo6aeMy: B HOBOM KJIacTepe He XBaTaeT OuGIHOTeK.
TIOCMOTPHM CIIHCOK:

postgres$ cat 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

910 GU6IMOTEKa YCTAHOBIEHHOTO HAMHU PAaCUIMPEHHUst, OT KOTOPOro 3aBUCUT MHJIEKC B Ga3e admin_upgrade. Ee HEOGXOMMO yCTAHOBUTH U B HOBOM KJIacTepe.
student$ sudo apt-get install -y postgresql-13-pgaudit

Reading package lists...

Building dependency tree...

Reading state information...

The following NEW packages will be installed:
postgresql-13-pgaudit

0 upgraded, 1 newly installed, © to remove and 301 not upgraded.

Need to get 0 B/46,8 kB of archives.

After this operation, 104 kB of additional disk space will be used.

Selecting previously unselected package postgresql-13-pgaudit.

(Reading database ... (Reading database ... 5%(Reading database ... 10%(Reading database ... 15%(Reading database ... 20%(Reading database ...

Preparing to unpack .../postgresql-13-pgaudit 1.5.2-1.pgdg22.04+1 amd64.deb ...

Unpacking postgresql-13-pgaudit (1.5.2-1.pgdg22.04+1)

Setting up postgresql-13-pgaudit (1.5.2-1.pgdg22.04+1)

Processing triggers for postgresql-common (241.pgdg22.04+1) .

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

Removing obsolete dictionary files:

He 3a6biBaeM HaTh yKa3aHHe 3arpy;KaTh GUOIHOTEKY B AMsITh KaXI0ro 0GC/IyKHBAIOLIEro Ipolecca:

student$ sudo pg_ctlcluster 13 prod start

student$ psql -p 5433 -U postgres

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

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 prod stop

IIpoBepsieM elne pas.

25%(Reading database ...

30%(Reading data

postgres$ /usr/lib/postgresql/13/bin/pg_upgrade --check --link -b /usr/lib/postgresql/12/bin/ -B /usr/lib/postgresql/13/bin/ -d /etc/postgresql/12/prod -D /etc/postgresql/13/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 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*

Temneps KacTephl COBMECTHMBI, 0GHOBIIEHHE BO3MOXKHO. OCTaHaBIIMBaeM CepBep.
13=> \q

student$ sudo pg_ctlcluster 13 prod stop

Cluster is not running.
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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
chaiine 12 chaiinbl 13

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

nosib3oBaresbckne nosib3oBartesibCkue
AaHHble AaHHble
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LLlar 2. CTapblii cepBep OCTaHaB/IMBAETCSA, 3amnyckaeTca yTunmnta
pg_upgrade. OHa BbINOMHAET pe3epBHYI0 KOMMWIO Kartasiora u CXem [aHHbIX
BCex 6a3 ¢ nomMoLLbo yTunuT pg_dump n pg_dumpall B pexume
--binary-upgrade, KOTOpbIil cCOXpaHAeT Hymepaumo dparnos (3TOT PeXnm He
HY>XeH AN15 06bIYHOW PaboTbl U 0hmUMaIbHO HE NoAAEePXKMBAETCS):

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

3arem 3Ty 06bEeKTbl BOCCTAHAB/IMBAKTCA HA HOBOM CepBepe C NMOMOLLbIO
pg_restore (Nogpo6HO 3TN YTUANTLI paccMaTpmBatoTcs B kypce DBA3).

Bce atun ,CI,GVICTBI/IFI BbINO/THAKOTCA AOCTAaTO4YHO 6bICTpO — BpEMA HE 3aBUCUT
OoT o6beMa AaHHbIX B K/1acTepe.

Mocne aToro CMCTEMHbI KaTanor HOBOro Kflactepa COOTBETCTBYET
CMCTEMHOMY KaTasiory cTaporo Kiacrtepa ¢ TOYHOCTbIO 10 U3MEHEHMS
chopmata AaHHbIX (MMEHHO NO3TOMY /17151 HETO M UCMOMNb3YEeTCs flormyeckas,
a He donsnyeckas pesepBHas konus). dPakTUYeckn, B HOBOM Knactepe
co3AaHbl Bce 6asbl AaHHbIX N BCE 00BEKTbI BHYTPU HUX, HO CUCTEMHbIi
KaTasior CCbIIAaeTCsa Ha ellle He CyLecTByoLLmMe haiisibl aHHbIX.

Ha camom gene ytunuta pg_upgrade BbINOHAET ele MHOro J0BOJIbHO
TOHKMX ornepauuii. 3HaTb 0 HUX HEOBA3aTE/IbHO, HO NOJIE3HO Ha Crlyyai
BO3HMKHOBEHUSA HelwlTaTtHoM cuTyauun. OHa 3aMopaxnBaeT BCe TpaH3akuum
HOBOro knacrtepa (4Tobbl He 3aBUCETb OT HOMEPOB TPaH3aKLWiA, KOTopble
TaM BbIMOMHANNCK), KONUPYET cTaTychbl TpaH3akuuii (CLOG), konupyet
MHbOpMaUUIoO 0O My/IBTUTPAaH3aKUMAX, YCTaHaB/IMBaEeT CHETUMNK TpaH3aKL M
B 3Ha4YeHue Co CTaporo Knacrepa.
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YCTaHOBKa NaKeToB M MHULMaNIU3auus knacrepa

OCTaHOB cepBepa
} NIOrMYEecKas Konust Katasnora v CXembl AaHHbIX
} BOCCTaHOB/IEHWE KaTaslora 1 CXembl AaHHbIX

} nepeHoc AaHHbIX N HaCTpOI7IKa

1CMOMHAEMble
chaiine 12

UCMO/HsIeMble
chaiinbl 13

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.

Ho npu ncnonb3oBaHMmM XECTKUX CCbIOK (haiibl 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.



OOHOB/IEHHE

BeinonHsieM 0GHOBIIEHUE B pexuMe Co3aHus CChIJIOK.
postgres$ /usr/lib/postgresql/13/bin/pg_upgrade --link -b /usr/lib/postgresql/12/bin/ -B /usr/lib/postgresql/13/bin/ -d /etc/postgresql/12/prod -D /etc/postgresql/13/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
Creating dump of global objects ok

Creating dump of database schemas
admin_upgrade

postgres
student
templatel
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

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

templatel

admin_upgrade

postgres

student

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/12/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
/var/lib/postgresql/12/prod/base/16387/2613
/var/lib/postgresql/12/prod/base/16387/2683
/var/lib/postgresql/ts_dir/PG_12 201969212/16387/16390
/var/lib/postgresql/ts_dir/PG_12_201969212/16387/16393
/var/lib/postgresql/ts_dir/PG_12 2019609212/16387/16395
/var/lib/postgresql/12/prod/base/16387/16396
/var/lib/postgresql/12/prod/base/13501/2613
/var/lib/postgresql/12/prod/base/13501/2683
/var/lib/postgresql/12/prod/base/16385/2613
/var/lib/postgresql/12/prod/base/16385/2683
/var/lib/postgresql/12/prod/base/1/2613
/var/lib/postgresql/12/prod/base/1/2683

ok
Setting next 0ID for new cluster ok
Sync data directory to disk ok
Creating script to analyze new cluster 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 so,
once you start the new server, consider running:
./analyze_new_cluster.sh

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

Ilepern 3amycKOM cepBepa CJIefi0Bajo GHl IepeHeCTH U3MeHEeHHUs, CAeJlaHHEe B KOHQUTYPaIMOHHEIX (aiiylaX CTaporo cepBepa, Ha HOBHIA. MEI He GyeM 3Toro fiesaTh, IOCKOJIBKY paGoTaeM
HaACTPOWKaMU 10 yMOTYaHHUIO.

HWrak, mpoBepuM pe3yJbTart.

student$ sudo pg_ctlcluster 13 prod start
student$ psql -p 5433

13=> SHOW server_version_num;
server_version_num

130007
(1 row)

13=> \c admin_upgrade

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



13=> SELECT * FROM test;

1 | Npuset ot Bepcun 12!
(1 row)

OGHOBIIEHHE IIPOIIJIO yCHEIIHO: HaM AOCTYIIHO COAepzKuMOoe CTaporo Kiacrepa.

TaGau4YHbIe IPOCTPAHCTBA

TTocMOTpHM Ha (aiiysl TaGIMYHOr0 MPOCTPaHCTBA:
postgres$ tree /var/lib/postgresql/ts_dir --inodes

[ 660231] /var/lib/postgresql/ts_dir
|— [ 680891] PG 12 201909212
| L— [ 684582] 16387
| — [ 684583] 16390
| |— [ 684585] 16393
| L— [ 684587] 16395
L— [ 789236] PG_13 202007201
L— [ 789781] 16462
— [ 6845831 16390
|— [ 684585] 16393
L— [ 684587] 16395

4 directories, 6 files

e BHyTpu KaTajiora CO3[aeTCs MOKATasor /sl KaXK 0l BePCUH, I03TOMY NepecedeHus 1o daisaM He TPOUCKXOMIHUT.
o Kak BufIHO IO YHCIIy B KBaJIpaTHHIX CKOOKax (inode), daiiel B KaTasorax CTapoi 1 HOBOH BePCHH Ha CaMOM [ieJle Pa3fesIsioT ofIee ComepXuMoe.

[eicTBUS HOC/I€ OOGHOBIEHHUST
Bubnuorexku YCTaHOBJIEHHBIX pacu.mpeﬂﬂﬁ 3aMeHAI0TCA IIPU YCTaHOBKe HOBOH BepCHUH, HO HaA YPOBHE 00bexToB Ga3 [OaHHBIX BEPCHUs pacClIUpPEeHUs OCTaeTCs HEU3MEHHOM:
13=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- B T e e
pgaudit | 1.4.3 | public | provides auditing functionality
(1 row)

Vrunura o6HapyKuia STOT GakT ¥ CreHepupoBala CKPUIT, OOHOBIISIOMUI PacIIipeHns BO BceX 6a3ax MaHHBIX:
postgres$ cat update_extensions.sql

\connect admin_upgrade
ALTER EXTENSION "pgaudit" UPDATE;

Brmmonuum ero.
postgres$ psql -p 5433 -f update_extensions.sql

You are now connected to database "admin_upgrade" as user "postgres".
psql:update_extensions.sql:2: ERROR: extension "pgaudit" has no update path from version "1.4.3" to version "1.5.2"

B Hamem ciy4ae pa3p360T‘lHKI/I pacliipeHus He IPefoCTaBUuIu CKPHUIIT I 0GHOBIIEHUS BepCHH, IIO3TOMY IIPUIETCS YOaIUTh pacCllipeHrue U YCTAHOBUTEL ero 3aHOBO.
13=> DROP EXTENSION pgaudit;

DROP EXTENSION

13=> CREATE EXTENSION pgaudit;

CREATE EXTENSION

13=> \dx pgaudit

List of installed extensions

Name | Version | Schema | Description
--------- B e S S e
pgaudit | 1.5.2 | public | provides auditing functionality
(1 row)

Vrunura pg_upgrade creHepupoBaa elle fABa CKpUITa.
OpuH — 715 HO3TAamHOro c60pa CTaTHCTUKH:
postgres$ cat analyze_new_cluster.sh

#!/bin/sh

echo 'This script will generate minimal optimizer statistics rapidly'
echo 'so your system is usable, and then gather statistics twice more'
echo 'with increasing accuracy. When it is done, your system will'
echo 'have the default level of optimizer statistics.'

echo

echo 'If you have used ALTER TABLE to modify the statistics target for'

echo 'any tables, you might want to remove them and restore them after'

echo 'running this script because they will delay fast statistics generation.'
echo

echo 'If you would like default statistics as quickly as possible, cancel'
echo 'this script and run:'

echo ' "/usr/lib/postgresql/13/bin/vacuumdb" --all --analyze-only'
echo

"/usr/lib/postgresql/13/bin/vacuumdb" --all --analyze-in-stages
echo

echo 'Done’

BTopoit — ms ynaneHus CTaphIX TaHHBIX:
postgres$ cat delete_old_cluster.sh
#!/bin/sh

rm -rf '/var/lib/postgresql/12/prod’
rm -rf '/var/lib/postgresql/ts dir/PG 12 201909212'



@ Pg_upgradecluster Posigres

YTtunura-obepTka

[@ pg_dump + pg_restore} --method=dump

[@ pg_upgrade J

pg_upgradecluster

--method=upgrade

CTapblii KJIacTep MepeK/IIoYaeTcs Ha Ipyroi mopT

(haiinbl KOHGUTypaLyu KOMUPYHOTCS

pg_dump: MO’)KHO CMEeHHUTb JIOKab

pg_upgrade: KoryMpoBaHue (aiiJIoB UM )KeCTKHe CChUTKA

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.

HoBbI KnacTep UCNoNb3YyeT TOT Xe NOPT, CTapblii HACTpanBaeTCcs Ha ApYyroi
HEMCcnob3yeMblil MOPT M PYYHOI 3anycK. YTuanTa konupyet
KOHIUrypaunoHHble halisibl B HOBbI KnacTep, MOSTOMY MOXET
noTpe6oBaTbCs UX AONONHUTENbHAA HACTPONKaA.

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.



o)) PROFESSIONAL

dusnyeckas pensmkaumns Posigres

Penymkn HY>KHO CO34dTb 3dHOBO

HeJib3s1 He OOHOB/ATH (HET ABOMUHON COBMECTHMOCTH)
HO MCMO/b30BaTh pg_upgrade To)Ke HeJib3s (HeJeTePMHUHUPOBAHHOCTD)

Bapuanr 1 (pg_basebackup)

pa3BepHYTh HOBbIE PEIIMKU U3 (PU3MUeCKOU pe3epBHOM KOMUH, C/ie/laHHOMN
rocsie 0OHOB/IEHUsST OCHOBHOT'O CepBepa

HaJeXXHO, HO J40J/I'0

BapuaHnT 2 (rsync)

BOCIIOJ/IB30BATbBCA TeéM, UTO q)aﬁ]lbl AdaHHBIX He U3MEHAI0TCA
MMPUMEHKNMO TOJIBKO AJIA Unix ¥ TOJBKO AJI1 2KeCTKUX CCBIJIOK
6LICTpO, HO C/JIOXKHO
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[Mpy Ncnonb3oBaHNN PU3NYECKON pensiMkaunumn BO3HUKAKT A0MNONHUTENbHbIE
TPYAHOCTW. [Jeno B TOM, YTO 1 MacTep, U pPeninkm HeobxoAnMo 0OHOBNATL
ogHoBpeMeHHo. CoeIHEHNE MacTepa OAHON BEPCUN C PENINKON ApPYron
BEpPCUN CKopee BCEero NpuBegeT K notepe faHHbIX.

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
pPenIVKN 1 co3gaTb UX 3aHOBO. [/15 3TOr0 HaA0 BbINOSIHUTE 6a30BYHO
pe3epBHY0 KOMUI0 MacTepa 1 pa3BepHYTb U3 HEE HOBYIO PEnsInKY
(npoueaypa noapobHo paccmaTtpuBaetcs B kypce DBA3). MNMOHATHO, YTO 3TO
[0CTaToyHO AnTensbHasa 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
NMPMMEPHO TaKOoW Xe BbIMIPbILL MO BPEMEHW, KOTOPbLIA AaeT pg_upgrade ans
macTepa. [ns 3Toro Hago nNpaBu/ibHbLIM 06pa3oM BOCMO/1b30BaThCS
YTUIUTON rsync.



du3mnyeckaa penankayna

UCNOsHAEMble
haiinsbl 12

CHCTEMHBII KaTaor,
cnyxe6Hble chaiinbl

nosib3oBartesibckne
AaHHble

OCHOBHOW cepBep

UCMosHAEMble
chaiinel 13

CHCTEMHBI KaTaror,
cnyxebHble thaiinbl

5

UCMOSHsIeMble
chaiinbl 12

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
aiinbl 13

CHCTEMHBI KaTasor,
cnyxe6Hble taiinbl

nosb3oBartesibCkne
AaHHble

o)) 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/IMBaETCSl HOBasi BEPCUS CepBepa, HO KrlacTep He

MHULUMANN3NPYETCS.
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dusnyeckas pensvkaumns Posigres

UCNOsHAEMble UCMosHAEMble
haiinsbl 12 chaiinel 13

CHCTEMHBII KaTaor, CHCTEMHBI KaTaror,
cnyxe6Hble chaiinbl cnyxebHble thaiinbl

nosnb3oBatesibekue In nonb3oBatesibekie
[fiaHHble [iaHHble

OCHOBHOIi cepBep

rsync

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

ucnosnHsembie ! rsync ucnosHsemble
chaiinbl 12 I aiinbl 13

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:
- CTapblil U HOBbIN KacTepbl pa3aenatT obumne dainsibl AaHHbIX;

- (haiibl AaHHbIX CTAPOro Knactepa Ha MacTepe 1 Ha pensivke cosnagaroT
(4TOObI HE 3aBUCETbL OT 0O6beEMA, CPaBHUBAKOTCA TOILKO pasmMepbl dpaiinos,
a He VX coaepxnmoe);

- cnepoBatesnibHO, doaisbl JaHHbIX HE HA0 PU3NYECKM KONMMPOBATb Ha
PEnnKy, a 0CTaTOYHO NPOCTABUTL XECTKUE CChI/IKU,

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/13/pgupgrade), B TOM yncsie u
KOHKPETHbIE KOMaHbl, KOTOpble HEO6XOAUMO BbINOAHUTL. K coXaneHuto,
[OKYMeHTauus He 06bACHSAET, NoYeMy He0O6X0AMMbl MUMEHHO Takue
KomaHAbl. s Toro, 4Tobbl pazobparbcsa B 3TOM BOMpoce AeTaslbHO,
MOs1Ie3HO 03HAKOMUTBLCA C NEPenuCcKon pas3paboTUnKOB:

http://www.postgresql.org/message-id/flat/54C95E66.1000309@agliodbs.co
m#54C95E66.1000309@agliodbs.com
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Jlornyeckasa pennnkaums 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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MOXHO BbINONHUTL 06HOB/EHNE OCHOBHOI Bepcun 6e3 (unu
C MUHVMMa/IbHbIM) NPepbIBaHNS 06CNYXMBaHNS, ECNIN UCNO/b30BaThb
NOTNYECKYI0 peninkaumio.

[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
NOANUCKX Ha 3TN Ny6mnKaumm ¢ CUHXpOHMU3auuneit AaHHbIX. ocre Toro, Kak
[AaHHble CUHXPOHM3MPOBaHbI, OCTAETCHA NEPEK/IUYNTL MNOJb30BaTeNnen Ha
HOBbIV cepBep, YAa/IUTb NOAMUCKY U OCTAHOBUTbL CTapbli cepsep.

LLITaTHaa norndeckas penavkauua noasunack B PostgreSQL 10.

K coxaneHuto, 310 peLleHne noka Agasieko oT naeana: He penanumnpyroTca
cxema flaHHbIX, KomaHabl DDL, aaHHble nocnenoBaTenibHOCTEN. Bee 310
Aenaet Takoin noaxon 6o51ee CNoXHbIM 1 MEHee npuBeKkaTe/lbHbIM, YeM
ncrnosnb3oBaHue pg_upgrade.



ITormn Pogga’??é

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

¢u3nueckas periMKalys, yToObl He TpephiBaTh 00CTy)KUBaHUE

OOHOB/IEHHE 0OCHOBHOI BEPCHM:

pe3epBHas konus (pg_dumpall)

yTuiuTa 06HOBIeHus (pg_upgrade)

Jloruyeckast pervivKarys

Hanuuue pU3nueCcKou perviMKaluy yCIoXKHseT TIpoLeAypy
cpasy nocje — czeniatb GU3NUeCKYI0 pe3epBHYIO KOIHIO

26
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[1pakTnKa Pos{gres

1. B knacrepe PostgreSQL 12 co3garite nonb3oBareis
C ayTeHTU(DUKALIKe 110 TaposIto.

2. OT UMeHM HOBOTO T10JIb30BaTe/Is CO37IaliTe B 0a3e JaHHBIX
Tab/IMIly CO CTOJIOLIOM THIIA UOM.

3. OO6HoBurte K1acTep 12 Ha Bepcuto 13 ¢ MOMOIL[BIO JIOTHYeCKON
pe3epBHOU Koruu. [1py 0OHOBIEHUH C/le/ialiTe Tak, UYTOOBI BCe
JlaHHbIe OKa3a/MCh pa3MellleHbl B OT/Ae/bHOM TaOJTMUHOM
IIPOCTPaHCTBe.

4. TIpoBepbTe KOPPEKTHOCTH OOHOB/IEHUS: IOCTYITHOCTb CepBepa,
ayTeHTU(UKALMIO 110JTb30BaTeis, COAEeP>KUMOe TabULIbI.
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1. PostgreSQL 12 yxe yctaHoB/eH B /var/postgresql/12/prod/, knactep
NHMUmManmsnposaH. Cepsep paboTaeT Ha nopty 5433. JlokasbHble
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 13 yxe yctaHoBneH B /var/postgresql/13/prod/, knactep
NHULMaNN3NPOBaH aHau1I0TMYHO KnacTepy Bepcun 12.

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. ITotb30BaTesIh U ayTeHTH(HKaNus1 B Kj1acrepe 12

OCTaHOBUM OCHOBHOM KJIacTep, 4TOGH CITy4aliHO K HEMY He IIOOKIIIOYUTHCS, M 3alyCTUM Kiactep 12 prod:
student$ sudo pg_ctlcluster 13 main stop

student$ sudo pg_ctlcluster 12 prod start

student$ pg_lsclusters

Ver Cluster Port Status Owner Data directory Log file

12 prod 5433 online postgres /var/lib/postgresql/12/prod /var/log/postgresql/postgresql-12-prod.log
13 main 5432 down  postgres /var/lib/postgresql/13/main /var/log/postgresql/postgresql-13-main.log
13 prod 5433 down postgres /var/lib/postgresql/13/prod /var/log/postgresql/postgresql-13-prod.log
13 slow 5432 down postgres /var/lib/postgresql/13/slow /var/log/postgresql/postgresql-13-slow.log

student$ psql -p 5433 -U postgres

TTone3oBaTtens dbuser:

\ => CREATE USER dbuser PASSWORD 'mypassword';

| CREATE ROLE

oGapmnsieMm B Hayaso pg_hba.conf nmpaBuso Ays HOBOTO IOIB30BATENIS:

postgres$ sed -i '1s/~/local all dbuser md5\n/' /etc/postgresql/12/prod/pg_hba.conf
| => SELECT pg_reload_conf();

pg_reload_conf

BOT 4TO MONTy4UIIOCH:
postgres$ egrep '~["#]' /etc/postgresql/12/prod/pg_hba.conf

local all dbuser md5

local all all trust
host all all 127.0.0.1/32 md5
host all all 1:1/128 md5
local replication all trust
host replication all 127.0.0.1/32 md5
host replication all 1:1/128 md5

H,O6aBPIM II1apoJib B .pgpass, YTOOHI HE BBOOUTH €TI0 BPYYHYIO (HpI/I BBITIOJTHEHUU 3alaHUA 3TOT IIar JIy4Illle NPOIMyCTUTh: 6y):(eT HEIOHATHO, cpa6aTHBae’r

ayTeHTHUHUKAINS 110 IapOJII0 UM 6e3yCIIOBHBIM OOCTYII, BKIIIOYEHHEIH 110 YMOITYaHHUIO).
student$ echo '*:*:*:dbuser:mypassword’' > /home/student/.pgpass

student$ chmod 0600 /home/student/.pgpass
2. Tabnuna B Ky1acrepe 12

CHauana co3paguM 6a3y HaHHBIX.

\ => CREATE DATABASE admin_upgrade;

| CREATE DATABASE

| => \c admin_upgrade

\ You are now connected to database "admin_upgrade" as user "postgres".

Tun HAAHHBIX UOM AOCTYIIEH B PaCIINPEHUU uom, yCTaHOBUM BEPCHIO 1.1.

student$ sudo make install -C /home/student/uom PG_CONFIG=/usr/lib/postgresql/12/bin//pg_config

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

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/bin/mkdir -p '/usr/share/postgresql/12/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/12/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
make: Leaving directory '/home/student/uom’

‘ => CREATE EXTENSION uom VERSION '1.1';

| CREATE EXTENSION

B ceance nonb3oBatens dbuser cosgagum tabnuily.

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. JloruuecKasi pe3epBHasi KOIHUsI

student$ /usr/lib/postgresql/12/bin/pg_dumpall -U postgres -p 5433 > /home/student/dump.sql

'/usr/share/postgresql/12/extension/"'



o6aBuM TaGIUIHOE IPOCTPAHCTBO IO YMOIYAHUIO:

student$ grep 'CREATE DATABASE admin_upgrade' /home/student/dump.sql

CREATE DATABASE admin_upgrade WITH TEMPLATE = template® ENCODING = 'UTF8' LC_COLLATE = 'en_US.UTF-8' LC _CTYPE = 'en_US.UTF-8';

student$ sed -i 's/\(CREATE DATABASE admin_upgrade WITH\)/\1 TABLESPACE = ts/' /home/student/dump.sql

student$ grep 'CREATE DATABASE admin_upgrade' /home/student/dump.sql

CREATE DATABASE admin_upgrade WITH TABLESPACE = ts TEMPLATE = template® ENCODING = 'UTF8' LC_COLLATE = 'en US.UTF-8' LC CTYPE = 'en US.UTF-8';
OcTaHaBIMBaEM CepBep.

student$ sudo pg_ctlcluster 12 prod stop
3. O6HOBJIeHHE Ha BepcHio 13

HacTtpoiiku postgresqgl.conf He mepeHOCHM, XOTsI B peayIbHOM KU3HU 9TO, KOHEYHO, HEOOXOAUMO.
Hamensiem pg_hba.conf Tak xe, kak fnst Bepcuu 12:

postgres$ sed -i 'ls/~/local all dbuser md5\n/' /etc/postgresql/13/prod/pg_hba.conf

CoauaeM KaTaJor Oist TAGIUYHOTO IIPOCTPaHCTBA.

postgres$ rm -rf /var/lib/postgresql/ts_dir

postgres$ mkdir /var/lib/postgresql/ts_dir

CraptyeMm kiactep 13 u co3gaeM TabIuyHOE IIPOCTPAHCTBO OT UMEHH CYIIePIIOIb30BaTEIIs.
student$ sudo pg_ctlcluster 13 prod start

student$ psql -p 5433 -U postgres

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

‘ CREATE TABLESPACE

YcTaHaBnMBaeM pacIlipeHue:
student$ sudo make install -C /home/student/uom PG_CONFIG=/usr/lib/postgresql/13/bin//pg_config

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

/bin/mkdir -p '/usr/share/postgresql/13/extension’

/bin/mkdir -p '/usr/share/postgresql/13/extension’

/usr/bin/install -c -m 644 .//uom.control '/usr/share/postgresql/13/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/13/extension/'
make: Leaving directory '/home/student/uom’

BoccraHaBnuBaeM KjlacTep U3 Pe3ePBHOM KOIMUH:
student$ sudo mv /home/student/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

You are now connected to database "postgres" as user "postgres".
SET
SET
SET
SET
SET
set_config

(1 row)

SET
SET
SET
SET

Tlpu co3manuu ponu postgres BeIAaeTCs: OmKuOKa, IIOCKOJIBKY TaKasi POJIb YKe CYIIeCTBYeT; 3TO HOPMaJIbHO.
4. IIpoBepKa paGOTOCIIOCOOHOCTH

student$ psql -h localhost -p 5433 -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, bits: 256, compression: off)

| => SHOW server_version;



server_version

13.7 (Ubuntu 13.7-1.pgdg22.04+1)

(1 row)
=> \dx uom
List of installed extensions
Name | Version | Schema | Description
------ L T T T e
uom | 1.2 | public | Epuuuubl n3Mepenms. uom--1.0--1.1.sql
(1 row)

=> SELECT * from test;

(8,Mm)
(2 rows)

=> SELECT pg_relation_filepath('test');

pg_relation_filepath

pg_tblspc/16384/PG_13 202007201/16386/16418
(1 row)



