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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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ByhepHblin Kell ncnonb3yeTca A5 CrinaxmnsaHUsa CKOpoCcTU paboThl
onepatvBHOM NamMAaTK U ANCKoB. OH COCTOUT N3 MaccuBa bydpepoB, KOTopble
cofepxar CTpaHuLbl AaHHbIX Y AONOMHUTE/bHYI0 MHGOpMauMto (Hanpumep,
NMs hainnia n NoNoXeHne CTpaHnLbl BHYTpUY 3TOro doanna).

Pa3mep cTpaHuLbl 06bI4YHO cocTaBnseT 8 K6anT; pasmep MOXHO U3MEHUTb
TOMIbKO Npun cbopke PostgreSQL.

JTto6asa paboTa co cTpaHnuammn gaHHbIX NPOXOAUT Yepes bydiepHbIil KeLl.
Ecnn kakoin-nnbo npouecc cobupaetcs pabotarb Co CTpaHULUEe, OH

B NepBylo o4epeb NbiTaeTcs HalTu ee B Kele. Ecv cTpaHuubl HET, OH
obpaulaetca K onepaynoHHOM cucTtemMe ¢ NPocbObo NpoYnTaTb 3Ty
CTpaHuuy 1 nomellaet ee B bydoepHblii kew. (ObpaTtute BHUMaHue, 4to OC
MOXET MPoYnTaTh CTPaHULYy C ANCKA, a MOXET OOHapYXUTb ee

B COGCTBEHHOM Kelle.)

[Mocne Toro, Kak cTpaHuua 3anncaHa B ydpepHblil Kell, K Hell MOXHO
obpalaTtbcs MHOroKpaTHo 6e3 HaknafHbIX pacxogoB Ha Bbi3oBbl OC.

Ecnv npouecc 3MeHUN AaHHble B CTPaHWLE, COOTBETCTBYIOLNI Bydhep
Ha3bIBAETCA «TPA3HLIM». VI3MEeHeHHas cTpaHuLa noasiexar 3anuncy Ha Juck,
HO MO COOBPAKEHNAM NPON3BOANTENBHOCTM 3aNUCh NPOUCXOAUT
ACUHXPOHHO N MOXET OTK/1aAbIBaThCS.

ByhepHblin Kewl, Kak n Apyrve CTPYKTYpbl 06Leln namaTu, 3almiuleH
61okuMpoBKaMn AN ynpasneHns OAHOBPEMEHHbLIM AOCTYNOM. XOTS
G/1OKMPOBKN 1 peasin3oBaHbl 3PdEKTUBHO, AOCTYN K 6ydpepHOMY KeLly
[aneko He Tak ObICTp, Kak NpocToe obpalleHne K onepaTtvBHOM NaMsTL.
[MoaToMy B 06LEM C/lyyae YeM MeHbLUE AaHHbIX YATaeT N N3MEHSET
3anpoc, Tem bbiCTpee OH ByaeT paboTarts.
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Pasmep 6ydepHOro Kellia 06bIYHO He TakK BeNUK, YToObl 6a3a AaHHbIX
nomeLanach B Hero UesimkoM. Ero orpaHnMumBaroT 1 AOCTYMNHas
onepaTtuBHasi NamsiTb, U Bo3pacTatoLme Npu ero yBesiMYeHun HaknagHble
pacxofbl. [M03TOMY NpKU YTEHUN OYepPeHOI CTpaHWLbl paHO UK NO3AHO
OKaXeTcsl, UTO MecTo B OychepHOM Kellle 3aKOHYMIoCk. B aTom cnyyae
NPUMEHSIETCS BbIMECHEHUE CTPaHWLL.

ANropuTM BbITECHEHMS BbIOMpPAET B Kelle CTpaHuLy, KoTopas B nocreaHee
BPeEMS UCMNOMb30Baslacb pexe Apyrux. Ecnv BelbpaHHblin 6ydhep okasascs
rPA3HbIM, CTPaHULa 3anncbiBaeTCcs Ha ANCK, YTOObI HEe NOoTePSATb

N3MeHeHus. 3aTteM B 0CBOOOAMBLUMICA Bydoep YMTaeTcs HoBas CTpaHuua.

Takon anroputm BbiTeCHEHMS Ha3biBaeTcsa LRU — Least Recently Used. OH
COXpPaHSET B Kellle AaHHble, C KOTOPbIMY MPOUCXOAUT akTuBHas paborta.
Takmx «ropAavnx» AaHHbIX 06bIYHO HE Tak MHOTO, M Mpu AOCTaTOYHOM
ob6beme BydpepHOro Kewa nosyyaeTcs CyweCTBEHHO COKPaTUTb KOSIMYECTBO
o6paueHnin K OC (U ANCKOBbLIX onepauunii).



Biausinue 0y(depHOro Keiia Ha BbINO/IHEHHUE 3alIPOCOB

Co3pagum Tabnuiy:

=> CREATE TABLE t(n integer);

CREATE TABLE

3arnoJIHUM ee HEKOTOPHIM KOJIMYEeCTBOM CTPOK:

=> INSERT INTO t SELECT id FROM generate_series(1,100000) AS id;
INSERT 0 100000

=> VACUUM ANALYZE t;

VACUUM

Pa3mep 6ydepHoOro Kemra rnokassiBaeT mapametp shared buffers:

=> SHOW shared_buffers;

shared buffers

3HayeHue 110 YMOJITYaHHIO CIIMIIKOM Majlo; B JIF0O0M peasibHON CHCTeMe ero TpedyeTcs: yBEeJIMYUTh Cpa3y II0CJIe YCTaHOBKHU
cepBepa (u3MeHeHUe TpebyeT Iepe3amnycka).

Teneps epe3anycTuM cepBep, YTOOH cogepkuMoe 6ydepHoro Kemra cOPOCUIOCE.
student$ sudo pg_ctlcluster 13 main restart
student$ psql

CpaBHHUM, 4YTO IPOUCXOAUT IIPU II€PBOM U IIPXU BTOPOM BHIIIOJTHEHUU OOHOTO U TOTO XKe 3alpoca. B 3TOM Kypce MHI He
paccMatpuBaeM nMogpoGHO IINTaHEL 3alIPOCOB, HO MHOTAa OyOeM B HUX 3arisgbsiBaTh. Celuac MBI BOCIIOIL3yEMCS KOMaHI oM
EXPLAIN ANALYZE, KoTOpas BHEIIIOJHSET 3allPOC U BBIBOOUT HE TOJIBKO IIJIaH BHIIIOJTHEHUS, HO U OOIIOJIHUTEIBHYIO
nHbOPMAaIHIO:

=> EXPLAIN (analyze, buffers, costs off, timing off)
SELECT * FROM t;

QUERY PLAN
Seq Scan on t (actual rows=100000 loops=1)
Buffers: shared read=443
Planning:
Buffers: shared hit=12 read=7 dirtied=1
Planning Time: 2.288 ms
Execution Time: 9.419 ms
(6 rows)

Ctpoxka «Buffers: shared» mokasriBaeT UCIIOIb30BaHKue OyGEePHOTro Kelra.
e read — komuuecTBO Gy¢epoB, B KOTOPHIE IPHUIIIOCH IPOYUTATh CTPAHULIEI C OUCKA.

=> EXPLAIN (analyze, buffers, costs off, timing off)
SELECT * FROM t;

QUERY PLAN
Seq Scan on t (actual rows=100000 loops=1)
Buffers: shared hit=443
Planning Time: 0.032 ms
Execution Time: 4.891 ms
(4 rows)

e hit — KonmuuyecTBO 6y(1)6pOB, B KOTOPEIX HAIIIJIUCh HY2KHEBI€ [JId 3allpoCa CTPaHHUIIBI.

O6paTI/ITe BHHMaHHeE, 4YTO BO BTOpOfI Pa3 YMEHBIIUIIOCH U BPEMsI BEIIIOJIHEHHU S 3allpoCa, U BpeMs ero IMIaHWuPOBaHU A
(HOTOMy 4qTO Ta6J'II/IL[I)I CHCTEMHOTO KaTaJiora ToxKe KGH.H/IpyIOTCH).
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JKypHan npeasanucu (WAL)  Posggres

[TpoGiema: 1ipu cOoe TepSIFOTCS aHHBIE U3 OTlePaTUBHOM
TIaMsITH, He 3aITMCaHHbIe Ha TUCK

JKypHan
TIOTOK I/IH(bOpMaI_II/II/I O BBITIOJ/IHA€MBIX ﬂeﬁCTBHHX,
I'IO3BOJIHI-OI.HI/Iﬁ HOBTOpHO BBITIO/JIHUTH HOTEPHHHI)IE I'IpI/I C606 onepauHH
3dIMMCh I10I1aJaeT Ha AMCK paHLI_LIe, yeM M3MeHeHHbIe 1aHHbIe

JKypHa 3aituiraer

CTpaHULIbI Tab/uL], UH/IEKCOB U IPYTUX 00bEKTOB
CTaTyc TpaH3akiui (clog)

JKypHas He 3atuiaer

BpeMeHHbIe U He)KypHaIMpyeMble TabULbI

Hannune 6ydepHoro kewwa (1 gpyrmx 6ydepoB B ornepaTtuBHOMN NamaTK)
yBe/IMYMBaET NPOU3BOAUTE/IbHOCTb, HO YMEHbLUAET HaAEeXHOCTb. B criyyae
c6os B CYB/] coaepxmmoe bychepHOro kelua norepsietcs. Ecnm céon
NPON30MAAET B ONnepaLoHHON CUCTEME UK Ha annaparHOM YPOBHeE, TO
nponaget cogepxnmoe n éydpepos OC (HO € aTUM cripas/deTca cama
ornepaunoHHas cuctema).

Ona obecneveHns HagexHocTn PostgreSQL ncnosnb3yeT XypHannpoBaHue.
Mpwv BbINOMHEHUN NGO onepaunn hopMMpyeTcs 3anunchk, cogepxatlas
MVUHMMa/TIbHO HEOBXOAUMYO NHPOPMaLNIo AN TOro, YTobbl onepawmio
MOXHO Obl/10 BbINO/IHATEL MOBTOPHO. Takasa 3anncb AO/HKHA NonacTb Ha AMCK
(M gpyro aHeproHe3aBMCUMbIA HaKoONUTE Nb) paHblle, YeM oyayT
3anucaHbl U3MEHSAEeMble onepaunein gaHHble (MO3TOMY XypHa u
Ha3blBaeTCs XypHa/10M rnpedlarnucu, write-ahead log).

daiinbl XXypHana pacnonaratorcs B katasiore PGDATA/pg_wal.

XXypHan 3awmuaeTt Bce 06beKTbI, paboTa ¢ KOTOpbIMU BeAeTCs
B onepaTuBHOM NamATn: Tabnuubl, MHAEKCHI 1 apyrne 06bEeKTbI, CTaTyC
TpaH3aKLNiA.

B XypHas1 He nonajatoT AaHHble 0 BpeMeHHbIX mab/suyax (Takme Tabnmupl
[OCTYMHbI TOIbKO CO34aBLUeMy UX MoJib30BaTesto U TOSTbKO Ha BpeMs
ceaHca 1NN TpaH3akunn) N 0 HexypHasiupyembix mabsuyax (Takue
Tab/MLbl HAYEM He OT/INYAKTCA OT 0ObIYHbIX, KPOME TOro, YTO He
3alMLLEeHbl XXypHasiom). B cnyyae c605 HeXypHanmpyemble Tabnuubl
MNPOCTO OYULLIAKOTCA, 3aTO paboTa C HAMU MPOUCXOAUT BbICTpeEE.

https://postgrespro.ru/docs/postgresqgl/13/wal-intro




2KypHai npeg3anucu

Jlorudyecku XypHaa MOXKHO IIPE[CTaBUTh B BUIE HEIIPEPLIBHOTO IIOTOKA 3anuceii. Kaxmas 3anuch UMeeT HOMED,
uaseBaeMriit LSN (Log Sequence Number). 9T1o 64-pa3pspHoe YHUCIIO — CMelleHue 3amucy B 6aliTax OTHOCUTEIPHO Hadasa
KypHaJsa.

Tekymiyio mo3uIIKIO TOKa3kBaeT GyHKIHUA pg current wal lsn:
=> SELECT pg_current_wal_lsn();

pg_current_wal_lsn

0/34598D0
(1 row)

ITo3unus 3anuceBaeTCsa Kak [ABa 32-pa3psfHBIX YKCiIa Yepe3 KOCYylo YepTy. 3allOMHUM 3TO 3Ha4YeHUe.
BBIIOSTHUM Teneph KaKue-HUOyOb OIepaluy ¥ IOCMOTPUM, KaK U3MEeHUIIach TO3ULIU.

=> UPDATE t SET n = 100001 WHERE n = 1;

UPDATE 1

=> SELECT pg_current_wal_lsn();

pg_current wal 1sn

0/345C900
(1 row)

HHTepecHB He aGCOIOTHBIE YKCIIa, @ UX Pa3HKIla, KOTOpas MOKa3biBAaeT pa3Mep CreHepUPOBAHHEBIX KYPHAIbHEIX 3alUCe B
GaiTax:

=> SELECT '0/345C900'::pg_1lsn - '0/34598D0'::pg_lsn AS bytes;

Qdu3nyecKy XKypHal XpaHUTCs B (daitnax B ormenbHoM KaTtanore (PGDATA/pg wal). ITo ymonuanuio ¢alnsl UMeIOT pa3Mep
16 MbaiiT, 3agaTh OPYrod pa3Mep MOXKHO IIPU WHUITHANIN3AUNH KiacTepa 6a3 JaHHEBIX.

Ha ¢aiinbl MOKHO B3T/IIHYTh He TONBKO B (aiinoBol cucTeMe, HO U C IIOMOIIbI0 QYyHKINU:
=> SELECT * FROM pg_ls_waldir() ORDER BY name;

name | size | modification

000000010000000000000003 | 16777216 | 2022-12-20 11:27:39+03
000000010000000000000004 | 16777216 | 2022-12-20 11:27:36+03
(2 rows)
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KOHTpO/bHaA To4vka Posigres

[Teproanueckuii cOpoc Bcex rpsi3HbIX OydepoB Ha AUCK

rapaHTHpYyeT IoMaZiaHue Ha JUCK BCeX W3MeHeHHH /10 KOHTPOJIbHOM TOUKU
OorpaHMUMBAeT pasMep >KypHasia, Heo6X0UMOTo /Jisi BOCCTaHOBJIEHHUSI

BoccraHnoBnenue rpu cooe

HaUMHAEeTCHd C HOCJIE,Z[HEFI KOHTpO]ILHOﬁ TOYKH
rocje0BaTe/IbHO ITPOUTPBIBAIOTCA 3alllCH, €C/Ih M3MEHEHUM HeT Ha JHUCKe

Ha4yano
BOCCTaHOB/1IEHUA

HeobxoanMble dhalinbl XypHana

’/ .
@ ¢ » Xid
KOHTpO/IbHas TOUKa c6oi

KOHTpO/ibHasA To4kKa

Korpga cepsep PostgreSQL 3anyckaetcs nocsie cb6osi, OH BXOAUT B PEXNUM
BOCCTaHOB/IeHNA. NHhopMauusa Ha AncKe B 3TO BPeEMS Hecor/lacoBaHHa:
N3MEHEHUSA «TOPAYMX» CTPaHUL, Nponasin, NOCKOJIbKY 3TU CTPaHULbl BCe
elule HaxoaAunnchb B Kelle, XOTs apyrue, 6onee nos3gHMe N3MeHeHus yxe
ObINN COPOLLEHbI HA AUCK.

UTo6bl BOCCTAHOBUTbL COr/lacoBaHHOCTb, PostgreSQL untaet xypHan WAL
N nocnenoBaTenlbHO NPOUTPLIBAET KaXAYH XYPHaUIbHYI0 3annch, ecrv
COOTBETCTBYIOLLLEE U3MEHEHME He MOonasio Ha ANCK. Takum obpasom
BOCCTaHaB/IMBaeTCs paboTa BCcexX TpaH3akuuii. 3aTemM Te TpaH3akuuu,
3anuncb 0 hrkcaumm KOTOpbIX He ycnesa rnonacTb B XXypHasl, 06pbiBaOTCA.

OpaHako 06beM XypHasia 3a Bpemsi paboTbl cepBepa Mor 6bl AOCTUTHYTb
FMraHTCKMX pa3mepoB. XpaHUTb ero LesinkoMm 1 LesimkoM npocmarpmseaTb
nNpun c60e CoBEpPLLUEHHO He peanbHo. NMoatomy CYB/[, nepnoanyecku
BbIMO/IHAET KOHTPOJIbHYIO TOUKY: NPUHYAMUTENIbHO cOpacbiBaeT Ha AUCK BCce
rpssHble 6ydepsl (BkAOUasa 6ydepsl clog, B KOTOPbIX XPaHUTCA COCTOSIHUE
TpaH3aKunin). 3TO rapaHTUPYET, YTO N3MEHEHNSA BCEX TPaH3aKUWi A0
MOMEHTa KOHTPO/IbHOM TOYKN HaXOASATCA Ha AMCKe.

KOHTpO]’IbHaﬂ TOYKa MOXET 3aHMMaTb MHOIO BpEMEHN, N 3TO HOPMaJTIbHO.
Co6CTBEHHO «TO4YKa», O KOTOpOI7I Mbl TOBOPUM KaK O MOMEHTE BpPpEMEHN —
3TO Ha4aJ10 lnpouecca. Ho Touka cumTaeTcs BbINOSIHEHHOI TO/ILKO Noc/ie
TOro, Kak 3armncaHbl BCe rpsda3Hble 6beepr, KOTOpPblE NMESTNCb HA MOMEHT
Ha4dasla npouecca.

BoccTaHoBNeHWe nocne c60s HaunHaeTcs ¢ Gnmxanien KOHTPOIbHOWN
TOYKW, YTO MNO3BOMSAET XPaHUTb TOMLKO (halinbl XypHana, 3anMcaHHble
C MOMeHTa nocnegHeir NpoaeHHOM KOHTPOIbHON TOYKMN.



BoccTraHOB/IeHHE IPHU MOMOIIH XXYypPHaia

V3MeHeHHbIE TaOJIUYHBIE CTPAHUIIEL HaXOOSATCS B Oy(epHOM Kellle, HO ellle He 3alucaHbl Ha QUCK. [Ipu 0GBIYHOM OCTaHOBKE
CepBep BHIIONHSIET KOHTPOJIBHYIO TOUKY, YTOOHI 3alMCaTh BCE I'PSI3HBIE CTPAHUILEI Ha JAUCK, HO MBI CHIMUTUDPYeM CO0i
CHCTEMEI, TIOCJIaB CUTHAJI IPoIleccy postmaster.

student$ sudo head -n 1 /var/lib/postgresql/13/main/postmaster.pid

9649

student$ sudo kill -9 9649

Ipu cTapTe IPOW30UAET BOCCTAHOBIEHNE COTIaCOBAaHHOCTH [AaHHEIX C IIOMOIIBIO XKypHana. [Iposepum:
student$ sudo pg ctlcluster 13 main start

student$ psql

=> SELECT min(n), max(n) FROM t;

min | max
_____ .

2 | 100001
(1 row)

Bce u3MeHeHUs OBLTH BOCCTAHOBIIEHEL.

PostgreSQL AaBTOMATHUYECKH yaasnsgeT KypPHaJIbHbIe (1)&1711'[51, HEe Tpe6yIOH.[I/IeCH 7151 BOCCTAHOBJIEHUSI, I10CJI€ BBHIIIOJTHEHU A
KOHTpOHBHOfI TOYKH.
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[1pon3BOANTENBHOCTb Posigres
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MexaHn3M XypHanmpoBaHus 6onee appekTuBeH, yem pabota HanpAMyo
C Aguckom 6e3 6ypepHoro Kewla. Bo-nepsbix, pasmep XypHasibHbIX 3anucei
MeHbLUe, YeM pasmep LeNoin CTpaHuubl AaHHbIX; BO-BTOPbIX, XypHas
3anucbiBaeTcs CTPOro nocnegosaresibHO (M 006bIYHO HE YMTaeTCH, NokKa He
cnyymTcs cbon), ¢ YemM BNOJSIHE CNpaBNATCs npocTble HDD-ancku.

Ha ahhekTMBHOCTb MOXHO TakXe BNNATb HACTPOMKON. Ecnum 3anuch
npouncxoauT cpasy (CMHXPOHHO), TO rapaHTUpPYyeTCs, YTO 3addMKCMPOBaHHasA
TpaH3akuma He nponaget. Ho 3annucb — A0BOJILHO Aoporas onepayus,

B TEUEHME KOTOPOW 06CYXMBaOLWMIA NPOLECC, BbINOTHSALWNIA hrKcauuio,
BbIHYXEH XAaTb. YTOObI XXypHa/IbHasA 3anmcb He «3acTpsana» B Kelle
onepawumoHHON cUcTeMsbl, BbINOMHAETCA BbI30B fsync: PostgreSQL
nonaraeTcs Ha TO, YTO 3TO rapaHTUpyeT nonagaHne gaHHbIX Ha
3HEpProHe3aBNCUMbIA HOCUTESb.

[M03TOMY €CTb 1 PEXUM OTNIOXKEHHOI (aCMHXPOHHOW) 3anncu. B aTom cydyae
3anucuy nuwyTcs hoHOBbLIM NpoLeccomM walwriter nocteneHHo, ¢ He6O/bLLOWA
3a/1epXKoii. HaaexXHOCTb YMEHbLLAETCS, 3aTO NPON3BOANTENBHOCTb
yBenuunBaetcs. Ho 1 B 3TOM c/lyyae nocsie cb6osi rapaHTupyeTcs
BOCCTAHOB/IEHME COr/1TaCOBAHHOCTM.

Ha camom fgene oba pexvima paboTatoT COBMECTHO. XKypHasibHble 3anucu
[ONTON TpaH3akumm 6yayT 3anncbiBaTbCs aCUHXPOHHO (YTOObI 0CBOGOANTL
o6ydbepbl WAL). A ecniv npu cbpoce CTpaHuubl AaHHbIX OKaXKeTCs, YTO
COOTBETCTBYIOLLAA XYpPHa/IbHaA 3aMuncChb eLLe He Ha ANCKe, OHa TyT Xe byaer
3anucaHa B CUHXPOHHOM pexunme.
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OCHOBHbI€ npoLecchl Pos{gres

PostgreSQL
3arnuch KYypHaJla postmaster

KOHTp OJIbHAsI TOUKa [U— ez

cbpoc Bcex backend walwriter | | checkpointer | | bgwriter
rpssHbIX Oyhepos —

o6Las namsiTb

@ @ [ 6ychepHbIli kel ]

doHoBag 3arnuch

cObpoc vacTtu
rpsI3HbIX Oydepos

OO6C/Ty>KUBAIOIHe MPOIIeCChI ( e oc

)
cOpOC BBITECHSIEMOTO
rpsasHoro 6ydepa D D @
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BepHemcs elle pa3s K npoueccam, CBA3aHHbIM C 06CNyXnsaHuem
OychepHOro Kela n xxypHasna.

Bo-nepBbIx, 3TO npouecc walwriter, 3aHUMAalLLMIACS aCUHXPOHHO 3anNnChbio
XXypHana Ha auck. Mpu CUHXPOHHOM peXrMe 3anucho XypHana 3aHMmaeTcs
TOT NPOLIECC, KOTOPbII BLIMNOMHAET hrKCALMIO TPAH3aKLUN.

Bo-BTOpbIX, NpOLEcc KOHTPO/ILHOM TOUYKN checkpointer, nepuognyeckn
cbpachbiBatoLmii BCce rpsidHble 6ydhepbl Ha QUCK.

B-TpeTbux, npouecc gooHoBol 3anncu background writer (nnn bgwriter).
DTOT NpoLEeCcC NOX0X Ha NPOLECC KOHTPOJSIbHOW TOYKM, HO 3anncbiBaeT
TO/IbKO YacTb IPA3HbIX Oydoepos, Npuyem Te, KoTopble C 60/bLLION
BEPOSATHOCTbLIO ByAyT BbITECHEHbI B GinxKaliliee Bpems. Takum o6pasom,
Koraa o6¢cnyXusarLmin npouecc BbloepeT bydep, 4TOObI NpoYnTaTh HOBYHO
CTpaHuLy, cTapasi CTpaHuLa CKopee BCEro yXe He ByaeT rpsA3Hon U He Haao
OyaeTt TpaTuUTb Bpemsl, 4UTo6bl COPOCUTL ee Ha [NCK.

N B-4yeTBepTbLIX, 06CNYXMBAIOLLME NPOLECCHI, YnTalOLWMe AaHHble

B 6ydpepHbIn Kew. Ecniv, HeCMOTpSA Ha paboTy NPoLEecCcoB KOHTPO/IbHOM
TOYKM 1 (POHOBOW 3annCKn, BbITECHAEMbI Bydiep OKaXeTCH rPA3HbIM,
06CNyXMBaKOLNIA NPOLECC CAMOCTOATE/IbHO 3anuLLET ero Ha OUCK.



o)) PROFESSIONAL

YpPOBHU XypHasia Pos{gres

Minimal
FapaHTI/IH BOCCTAHOBJIeHUd 110C/1e C6OH

Replica (no ymoauanuio)

pe3epBHOe KOMMPOBaHHe
pervIMKaLus: repejaua v MpOUrpbIBaHKe KypHasia Ha JPyroM cepBepe

Logical

Jloruyeckast pervivkanys: HpopMaiys o JobaBaeHny, H3MeHeHUH
Y y/ja/IeH|H TabIMYHBIX CTPOK
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Kak ye roBopmnoch, NpUYNHON NOABIEHUSA XYpHasia AB/SETCS
HeobxoAMMOCTb 3awmarb MHpopmaLmio OT C60eB 13-3a notepu
COAEPXMMOro onepaTrMBHON NamMATH.

O/IHaKO »XypHa/n — MexaHu3M, KOTOPbIli 0Ka3asiocb YA06HO NPUMEHSATb U
ANs Apyrux uenei, ecnvm go6aBuTb B HEro A0NOMHUTENbHYH NHGOPMALIO.

O6bemM AaHHbIX, KOTOPbIA NoNagaeT B XypHas, perynmpyeTca napameTpom
wal _level.

- Ha ypoBHe minimal xxypHan obecneunsaeT TO/IbKO BOCCTaHOB/IEHNE
nocne c6os.

- Ha ypoBHe replica B xypHan gobasnsercs nHgopmaums, no3sosistoLas
MCNOb30BaTh €ro ANA co3[aHusa pe3epBHbIX Konuii (Mogyb «Pe3epBHoe
KOMMpOoBaHne») 1 penavkaumn (moaynb «Pennnkauns). MNpu pennvkaymm
XXYpHaU/ibHbIE 3anncKy nepeaaroTcs Ha Apyro cepBep U NPUMEHSIOTCA TaMm;
Taknm 06pa3oM Co3[aeTcs 1 NoAAePXKMBAETCA ToUHas Konus (pensivka)
OCHOBHOIO cepBepa.

- Ha yposHe logical B xypHan go6asnserca nHgpopmaumns, no3songaowas
AeKkoanpoBaTth «pusndeckune» XypHasbHble 3annucu n cqoopMmmnposartb 13
HUX «JTI0rMYecKme» 3annucu o AobasieHnn, USMEHEHUN N yaasIEHUN
Tab/IMYHbIX CTPOK. ITO NO3BOJIAET OpPraHM30BaTh JIOTMYECKYH pennkawumio
(Takke paccmaTtpusaeTcsa B Moayrie «Pennukaums»).



o)) PROFESSIONAL

Toru Posigres

BydepHbiii Kelll CylijeCTBEHHO yCKOpsieT pabory,
yMeHbllIasi YMC/I0 AUCKOBBIX OTepaLuii

Haze)xHocTb 06ecrieunBaeTCs KypHaIMpOBaHUEM
Pa3Mep )KypHasa orpaHuueH 6/1arofjapsi KOHTPOJbHBIM TOUKaM

’KypHan yno6eH 1 UCTO/Ib3yeTCsi BO MHOTHX Cydasix

IS BOCCTAHOBJIEHUS TIOCTIe CO0st
TIpY pe3epBHOM KOIMPOBAHUU
QU151 peTUIMKaLiy MeX/ly cepBepaMu
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o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. CpexacTtBamu ornepalMOHHOW CUCTEMbI HAUAUTE TIPOLIECCHI,
oTBeyaroiye 3a pabory OydepHoro keiiia u )KypHarna WAL.

2. OcraHoBure PostgreSQL B pexxume fast; cCHOBa 3arycTuTe ero.
[TpocmoTpuTe >XypHan coobiiieHui cepBepa.

3. Tenepb ocTaHOBUTe B pexkuMe immediate ¥ CHOBa 3aIlyCTHTe.
[TpocMmoTpuTe >XypHas coo0IlleHui cepBepa U CPaBHUTe
C IpebIAYIIUM Pa3oM.
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2. Insi octaHoBa B pexunme fast ncnonb3lymte KomaHay

pg_ctlcluster 13 main stop

[Mpu aTOM cepBep 006pbIBAET BCE OTKPLITbIE COEAVHEHUS U Nepes,
BbIK/TlOHEHNEM BbITNOJTHAET KOHTPOJ1IbHYIO TOYKY, yTOObI HA ANCK 3anncasinCb
cornacoBaHHble AaHHbIEe. Taknm o6pa30|v|, BbIK/TOUEHNE MOXET

BbINOIHATLCA OTHOCUTE/IbHO A0/1T0, HO NPW 3anycke cepBep cpasy xe oyaet
roToB K paborTe.

3. [Ana octaHoBa B pexumMe immediate nCnNonb3yiiTe KOMaHay
pg_ctlcluster 13 main stop -m immediate --skip-systemctl-redirect
[Mpn aTOM cepBep Takke 06pbiBaeT OTKPbITbIE COeANHEHWNS, HO HE
BbIMOJ/THAET KOHTPOJIbHYH TOYKY. Ha ANCKe OCTarTCA HecCcor/lacoBaHHbIE
AaHHble, KaK nocne c60s. Taknm o6pa30M, BbIK/TIOHEHUE NpOoncxoganT

ObLICTPO, HO MPU 3arnycke cepsBep A0/HKEH 6yAeT BOCCTaHOBUTh
COrMIaCoOBaHHOCTb AAHHbIX C MOMOLLbIO XypHasa.

[ns PostgreSQL, cobpaHHOro n3 NCXoAHbIX KOA40B, OCTAaHOB B pexunme fast
BbIMO/IHAETCS KOMaHA0M

pg_ctl stop

a 0CTaHoOB B pexume immediate komaHa0M
pg_ctl stop -m immediate



1. IIpoeccel OnepanuoOHHON CHCTEMBI

CHauasa IoJIyYuM HAeHTHGUKATOD Hpoliecca postmaster. OH 3amucaH B IIepBOii CTPoKe ¢aitna postmaster.pid. 9ToT aii pacIonoXeH B KaTanaore ¢ JaHHEIME U CO3[[aeTCsl KaXMIEIA pa3 IPU CTapTe

cepBepa.

student$ sudo cat /var/lib/postgresql/13/main/postmaster.pid

28792

/var/lib/postgresql/13/main

1671525024
5432

/var/run/postgresql

localhost
655364
ready

32786

Temeps CMOTPHUM BCe TPOIIECCH, IOPOXKAEHHBIE IPOLECCOM postmaster:

student$ sudo ps -o pid,command --ppid 28792

PID COMMAND

28794 postgres:
28795 postgres:
28796 postgres:
28798 postgres:
28799 postgres:
31136 postgres:

13/main:
13/main:

13/main:

13/main:
13/main:
13/main:

checkpointer
background writer

walwriter

stats collector
logical replication launcher
autovacuum launcher

K nporeccam, 06cnyKuBaomuM 6yhepHBIi KLl i JKypHas, MOXKHO OTHECTH:

e checkpointer;

e background writer;

o walwriter.

2. OctaHOBKa B pexume fast

YTOGHI JIETKO OTEIIMTh CTaphle COOGIIEHHS OT HOBBIX, MbI IIPOCTO YAAJIMM XKypPHaJI COOGIIEHHMI epeyt epe3anyckoM cepsepa. KoHedHo, B peasibHO# paGoTe Tak IOCTYNaTh HE CIIEAyeT.

student$ sudo rm /var/log/postgresql/postgresql-13-main.log

student$ sudo pg_ctlcluster 13 main restart

2KypHai coobuieHuil cepBepa:

student$ cat /var/log/postgresql/postgresql-13-main.log

2022-12-20
2022-12-20
2022-12-20
2022-12-20
2022-12-20

3. OcraHOBKa B pexxume immediate

11:30:42.539 MSK [31361]
11:30:42.539 MSK
11:30:42.542 MSK
11:30:42.549 MSK [31362]
11:30:42.555 MSK

[31361]
[31361]

[31361]

LOG:
LOG:
LOG:
LOG:
LOG:

starting PostgreSQL 13.7 (Ubuntu 13.7-1.pgdg22.04+1) on x86_64-pc-linux-gnu, compiled by gcc (Ubuntu 11.2.0-19ubuntul) 11.2.0, 64-bit
listening on IPv4 address "127.0.0.1", port 5432

listening on Unix socket "/var/run/postgresql/.s.PGSQL.5432"

database system was shut down at 2022-12-20 11:30:42 MSK

database system is ready to accept connections

student$ sudo rm /var/log/postgresql/postgresql-13-main.log

student$ sudo pg_ctlcluster 13 main stop -m immediate --skip-systemctl-redirect

student$ sudo pg_ctlcluster 13 main start

KypHan coobmenu# cepsepa:

student$ cat /var/log/postgresql/postgresql-13-main.log

2022-12-20
2022-12-20
2022-12-20
2022-12-20
2022-12-20
2022-12-20
2022-12-20
2022-12-20

11:
11:
11

11:
11:
11:
11

11:

30:
30:
30:
30:
30:
30:
30:
30:

45.
45.
45.
45.
45.
45.
45.
45.

147
147
150
156
866
869
869
884

MSK
MSK
MSK
MSK
MSK
MSK
MSK
MSK

[31479]
[31479]
[31479]
[31480]
[31480]
[31480]
[31480]
[31479]

LOG:
LOG:
LOG:
LOG:
LOG:
LOG:
LOG:
LOG:

starting PostgreSQL 13.7 (Ubuntu 13.7-1.pgdg22.04+1) on x86_64-pc-linux-gnu, compiled by gcc (Ubuntu 11.2.0-19ubuntul) 11.2.0, 64-bit
listening on IPv4 address "127.0.0.1", port 5432

listening on Unix socket "/var/run/postgresql/.s.PGSQL.5432"

database system was interrupted; last known up at 2022-12-20 11:30:42 MSK

database system was not properly shut down; automatic recovery in progress

invalid record length at 0/D9FB810: wanted 24, got 0

redo is not required

database system is ready to accept connections

Ilepen TeM, KaK HayaTh NPpUHUMaTh coenuHerus:, CYB]I BrmonHuIa BoccTaHOBIeHe (automatic recovery in progress).



