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BydepHbIil kel ncnonb3yeTca AN CriaxmnsaHnsa CKOpocTu paboThl
onepartvMBHOM NamMAaTK U ANCcKoB. OH COCTOUT N3 Maccusa bydpepoB, KOTopble
cofepxar CTpaHuLbl AaHHbIX 1 AONOMTHUTENbHYI0 MHGIOpMaumMto (Hanpuvep,
NMs hana n NonoXeHne CTpaHuubl BHYTpU 3Toro daina).

Pa3mep cTpaHuLbl 06bI4HO cocTaBnisieT 8 K6anTt (ero MoXXHO M3MEHUTb, HO
TOMbKO Npun cbopke PostgreSQL, 1 06bIYHO B 3TOM HET CMbICNA).

JTlobas paboTa co cTpaHuLuammn gaHHbIX NPOXOANT Yepes bydepHbIil KeLl.
Ecnn kakoin-nmbo npouecc cobupaeTcs paborarb Co CTpaHULUEN, OH

B NepBYH0 o4epeab NbITaeTcs HalTh ee B Kele. Ecim Tam cTpaHuLbl HeT,
npouecc obpallaercs K onepaymoHHON cucTemMe ¢ NPOCLOo NpoYnTaTb Ty
CTpaHuuy 1 nomMmellaet ee B bydpepHblii kew. (O6patnte BHUMaHue, 4to OC
MOXET NpoyYnTaTb CTPaHULY C AUCKA, 8 MOXET OOHapYXUTb ee

B COGCTBEHHOM Kelle.)

[Mocne Toro, Kak cTpaHuua 3anncaHa B 6ydpepHblii keLl, K Hel MOXHO
obpallarbCa MHOrokpaTHO 6e3 HaknagHbIX pacxogoB Ha Bbi3oBbl OC.

OpHako 6ydoepHbI KeLl, Kak 1 gpyrne CTpykTypbl 06Lein naMsaT, 3aliuLleH
610KMpOBKaMn 415 yrnpasneHns oqHOBPEMEHHbIM AOCTYNOM. XOTH
G1O0KMPOBKUN 1 peasnin3oBaHbl 3OEKTUBHO, AOCTYN K ByhepHOMY KeLly
[aeko He Tak ObICTp, Kak NpocToe obpalleHre K onepaTtvBHON NaMsTy.
MoaTomMy B 06LEM C/lyyae YeM MeHbLUe AaHHbIX YNTaeT N U3MEHSAET
3anpoc, Tem bbiCTpee OH ByaeT paboTars.
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BbiTeCcHeHue Posigres
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Pa3smep 6ychepHOro Kela o6bI4HO He TaK BefK, YTOObl 6a3a faHHbIX
nomewjasnacb B HEro Lesimkom. Ero orpaHnymBaloT 1 fOCTynHas
onepaTuBHasa NamsiTb, ¥ BO3pacTaroLme rnpu ero yBesIM4eHnn HaknagHble
pacxofpl. [o3aToMy Npu YTEHUN OYEepPEeaHON CTPAHNULbI PaHO UK NO3A4HO
OKaXXeTCH, YTO MecTo B 6ydpepHOM Kelle 3aKOHUYU/10Cb. B aToM cniyvae
NPUMEHSETCS BbIMECHEHUE CTpaHuL,

ANropuTM BbITECHEHUS BbIOMPAET B KELLE CTPaHuULy, KoTopasa B nocneaHee
BPEMS MCMNOMb30Baslach pexe Apyrnx, n 3aMeHsieT ee HoBOW. Ecnn
BblbpaHHasa cTpaHuua U3MeHsiNachk, TO ee npeasapuTesibHO Ha0 3anucarb
Ha ANCK, YTOObl HE NOTEPATb n3MeHeHus (bydoep, coaepxatLnia
N3MEHEHHYIO CTpaHuLy, Ha3bIBAETCS «IPSA3HbLIM).

Takol anropuTm BbITECHEHMS Ha3biBaeTcs LRU — Least Recently Used. OH
COXpaHseT B Kelle faHHble, C KOTOPbIMU NMPOUCXOAUT akTMBHas paborTa.
Takux «ropsavnx» faHHbIX 06bIYHO HE TaK MHOrO, 1 NpY AOCTaTOYHOM
06beme By(pepHOro KeLla nonyyaeTcs CyLecTBEHHO COKPATUTbL KOSIMYECTBO
ob6pauleHnin Kk OC (U ANCKOBbLIX onepauuii).



Biausinue 0y(depHOro Keiia Ha BbINIO/THEHHUE 3alIPOCOB

Co3pmanum 6a3y ODaHHBIX U B Hel TaOJIuIy:

=> CREATE DATABASE arch_wal_overview;

CREATE DATABASE

=> \c arch_wal_overview

You are now connected to database "arch wal overview" as user "student".
=> CREATE TABLE t(n integer);

CREATE TABLE

3anorHuM TabIuIly HEKOTOPEIM KOJIMYECTBOM CTPOK:

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

=> VACUUM ANALYZE t;

VACUUM

Teneps mepe3anycTuM cepBep, YTOOH cogepkuMoe 6ydepHoro Kelra cOPOCUIOCE.
= \q

student$ sudo pg_ctlcluster 12 main restart

student$ psql arch_wal_overview

CpaBHHUM, 4YTO IPOUCXOAUT IIPU II€PBOM U IIPXA BTOPOM BHIIIOJTHEHUU OOHOT'O M TOTO Ke 3alpoca. B 3TOM Kypce MHI He
paccMmatpuBaeM MogpoGHO IINTaHEL 3alIPOCOB, HO MHOTAa OyOeM B HUX 3arisgbsiBaTh. Celuac MBI BOCIIOIL3yEMCS KOMaHI Ol
EXPLAIN ANALYZE, KoTOpas BHEIIIOJHSET 3allPOC U BBIBOOUT HE TOJIBKO IIJIaH BHIIIOJTHEHUS, HO U OOIOJIHUTEIBHYIO
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 Time: 0.161 ms
Execution Time: 8.972 ms
(4 rows)

Crpoxka «Buffers: shared» mokassiBaeT ucnonr3oBaHue 6ypepHOTro Kela.
e read — KonuuecTBO OydepoB, B KOTOPHIE IPUITIIOCH IPOYUTATH CTPAHULIEL 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: 0.026 ms
Execution Time: 6.499 ms
(4 rows)

e hit — KomuyecTBO 6yhepoB, B KOTOPHIX HALIUIKCH HYKHEBIE IJIST 3alIPOCa CTPAHHUIIEL.

OOpaTuTe BHUMaHUe, YTO BO BTOPOU pa3, CKOPee BCETO, YMEHBIINIOCH HE TOJILKO BPEMSI BEIIIOJIHEHHUS 3aIIpOCa, HO U BPEMS
€ro IJIAHUPOBAHUS, IOTOMY YTO TaOIUIILI CHCTEMHOI'O KaTajora Toxe KelupyioTcs. (OgHaKo rapaHTUPOBATh YCKOPEHHE
HeJIb3s1, BpeMs BHITIOJITHEHUS 3aBUCUT OT MHOTHX (HaKTOPOB. ITO 06cyxKmaeTcs B TeMe «I[IpodunupoBanue» Kypca «QPT.
OnTuMmu3sanus 3aIpocoB».)



Xypran (WAL) Posigras

[TpoGema: 1ipu c6oe TepSFOTCS aHHBIE U3 OTlePaTUBHOM
TIaMsITH, He 3aITUCaHHbIe Ha TUCK

KypHan
IIOTOK I/IH(bOpMaL[I/II/I O BBITIOJ/IHAEMBIX AeﬁCTBHHX,
HOBBOJIHI-OH_H/II\/JI TTOBTOPHO BBITIO/IHUTD ITOTE€PAHHLIE TIPU cboe orepangru
3dllMCh M1ornaJaeT Ha JUCK paHbllle, YeM M3MEHEHHBbIE [TdHHbIE

JKypHa 3aiuiraer

CTpaHULIbl Tab/IuL], UH/EKCOB U IPYTUX 00bEeKTOB
CTaTyC TpaH3akKiui (Xact)

JKypHas He 3aiuiaer

BpeMeHHbIe U He)KypHaiMpyeMble TabuLibl

Hanunume 6ydoepHoro kewa (1 gpyrux 6ycepos B orneparnBHO NnamsiT)
yBeNnmymBaeT nNpon3BoaMTe/IbHOCTb, HO YMEHbLUAET HafeXHOoCTb. B cnyyae
c6os B CYB/ coaepxmmoe BychepHoro kewwa norepsietcs. Ecnmn céoin
Npou3onaeT B onepaymoHHO cucTeMe Uan Ha annapaTHOM YPOBHe, TO
nponaget coaepxunmoe n 6ydpepo OC (HO € 3TUM cripaBnAeTcs cama
ornepaunoHHas cuctema).

[na obecneveHna HagexHocTn PostgreSQL MCnosb3yeT XXypHasimpoBaHue.
Mpwn BbINOHEHMM NOGOI oNepaunn opMUpPyeTCs 3anuchb, cogepxallas
MUHMMa/IbHO HEOBXOAMMYO MHpOpMaLNIo AN Toro, YTobbl onepawmio
MOXHO Obl/10 BbINO/THATEL MOBTOPHO. Takasa 3anncb A0/HKHA NonacTb Ha AMCK
(Mnn gpyron aHeproHe3aBUCUMbIA HAKONUTENb) paHblue, YeM byayT
3anucaHbl M3MeHsieMble onepaumeit AaHHble (NO3TOMY XYpPHau U1
Ha3blBaeTCs XypHa/1oM rnpedlanucu, write-ahead log).

>KypHan 3awmuiaet Bce 06beKTbI, paboTa C KOTOpbIMY BeAETCA
B onepaTtuBHOWN NamsaTu: Tabnunubl, MHAEKCHI U Apyre 06beKTbl, CTaTyc
TpaH3aKUuiA.

B XypHan He nonagatoT AaHHble 0 BpeMeEHHbIX mabsiuyax (Takne Tabnuubl
AOCTYIMHbI TONIbKO CO34aBLUEeMY MX N0/1b30BaTesio U TONIbKO Ha BpeMs
ceaHca U TpaH3akuun) N 0 HexxypHaiupyembix mabauyax (Takue
Tabnmubl HUYEM HE OT/INYAKTCA OT 0ObIYHbLIX, KPOME TOro, YTO He
3almueHbl XXypHasiom). B cnyyae c605 Takme Tabnuubl NPOCTO O4MLLLAIOTCS.
CMbIC/ X CYLLLECTBOBaHMSA B TOM, YTO paboTa C HUMM NPOUCXOANT BbiCTpee.

https://postgrespro.ru/docs/postgresqgl/12/wal-intro




o)) PROFESSIONAL

KOHTpO/bHaA To4vka Posigres

[Teproanueckuii cOpoc Bcex rpsi3zHbIX OydepoB Ha AUCK

rapaHTHpYyeT ToMaZiaHye Ha JUCK BCeX M3MeHeHHH 10 KOHTPOIbHOM TOUKU
orpaHMUMBAeT pasMep >KypHasa, Heo6X0JMMOT0 /1Jisi BOCCTaHOBJIEHHUS

BoccraHoBnenue rpu cooe

HaUMHAEeTCHd C HOCJIE,Z[HGFI KOHTpOHLHOﬁ TOUYKH
rocjien0BaTe/IbHO IIPOUTPBIBAIOTCA 3alllMCH, €C/IN M3MEeHEHUM HeT Ha AUCKe

Havyano
BOCCTaHOB/1IEHUA

HeobxoanMble doalinbl XypHana

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

KOHTpPO/ibHasA To4YKa

Korga cepsep PostgreSQL 3anyckaetcs nocne c60s, OH BXOANUT B PEXUM
BOCCTaHOB/IeHUA. NHhbopmaums Ha AncKe B 3TO BPeMS Hecor/niacoBaHHa:
N3MEHEHUS «TOPAYNX>» CTPaHWUL, Nponasin, NOCKOsIbKY 3TN CTPaHuLbl BCe
elle Haxoaunchb B Kelle, XOTs apyrue, 6onee no3gHMe N3MeHeHUs yxe
ObINN COPOLLEHBbI HA AUCK.

UTo6bl BOCCTAHOBUTbL COr/1acoBaHHOCTb, PostgreSQL untaet xxypHan WAL
N nocnenoBatelbHO NPOUTPbLIBAET KaXAYH XYpPHasIbHYI0 3anncb, ecrv
COOTBETCTBYIOLLEE N3MEHEHME He Monasio Ha ANCK. Takum obpasom
BOCCTaHaB/IMBaeTCcs paboTa BCcex TpaH3akuuin. 3aTtem Te TpaH3akuuu,
3anucb O (hukcaunm KOTopbIX He ycresia nonacTb B XXYypHasi, 0b6pbiBatoTCA.

OpaHako 06beM XypHasia 3a BpemMsi paboTbl cepBepa Mor 6bl AOCTUTHYTb
TMraHTCKUX pa3mepoB. XpaHUTb ero Luesinkom 1 LesinkomM npocmMarpmbBaTth
npu c60e COBEpPLLUEHHO He peanbHo. MNMoatomy CYB/[, nepunoanyecku
BbINO/IHAET KOHMPO/IbHYKO MOYKY: NPUHYANTENBbHO cOpacbiBaeT Ha AMCK BCe
rpsisHble 6ydoepsl (BKAOUaa 6ydepbl Xact, B KOTOPbIX XPaHUTCA COCTOSIHUE
TpaH3akunin). 1O rapaHTUPYET, UTO N3MEHEHNSA BCEX TPaH3aKLUuWii A0
MOMEHTa KOHTPO/IbHOM TOYKN HaXOASATCA Ha ANCKe.

KOHTpOfIbHaFI TOYKa MOXET 3aHMMaTb MHOIO BpeEMEHU, N 3TO HOPMaJlbHO.
COob6CTBEHHO «TO4YKa», O KOTOpOVI Mbl TOBOPUM KaK O MOMEHTE BPEMEHUN —
3TO HAaYaU/10 Mnpouecca. Ho Touka cuMTaeTcs BbINOSTHEHHOM TOMLKO Noc/ie
TOro, Kak 3arnncaHbl s8ce rpsda3Hbie 6yqoepb|, KOTOpPblIE NMETNCb HA MOMEHT
Ha4dasla npouecca.

BoccTaHoBneHWe nocne c60si HaUMHaeTCs ¢ 6nmxKXanLLein KOHTPO/TbHOM
TOYKM, YTO MNO3BOJISET XPaHUTb TOMLKO (halinbl XXypHana, 3anMcaHHble
C MOMeHTa nocnegHem nNPomngeHHON KOHTPOIbHON TOYKM.



BoccTraHOB/IeHHE IPHU MOMOIIH XYypPHaia

®aiiIkl XKypHasa XpaHsITCsS B OTAEJIbHOM KaTaJiore; OHU He SIBJISTIOTCS YaCThIO0 KaKou-mn6o 6a3bl JaHHBIX. B 3TOT KaTamor
MOXKHO 3arisHyTh B HalIoBOM CUCTEME, a MOXKHO BOCIIOJIb30BaThLCS QyHKIIHEN:

=> SELECT * FROM pg_ls_waldir() ORDER BY name;

name | size | modification

000000010000000000000001 | 16777216 | 2022-12-16 21:10:02+03
000000010000000000000002 | 16777216 | 2022-12-16 21:10:03+03
(2 rows)

PostgreSQL ymasnsieT daiinbl, He TpeOyIomuecs: 4 BOCCTAaHOBIIEHUS, 10 Mepe HeOGXOAUMOCTH I10CJIe BEITOTHEHHUS
KOHTPOJIbHON TOYKH.

BHeceM Kakue-HUOY[b U3MEHEHUS:
=> DELETE FROM t;

DELETE 100000

=> INSERT INTO t(n) VALUES (0);
INSERT 0 1

H3sMmeHeHHbIEe TaOJINYHBIE CTPAHUIIEL HAXOAATCA B OydepHOM Kellle, HO ellle He 3alucaHbl Ha JUCK. CEIMUTHPYeM CO0H
CHCTEMEI, OCTaHOBUB ee B pexxuMe immediate. ITpyu 0GBIYHOM OCTaHOBKE CEPBEP BLIIOIHSIET KOHTPOILHYIO TOUKY, YTOOBI
3anucaTth BCe TPsI3HbIe CTPAHHUILI Ha AUCK, HO B pexkuMe immediate cepBep BrIKITIOYaeTcss 663 KOHTPOIBHON TOYKHU.

student$ sudo pg_ctlcluster 12 main stop -m immediate --skip-systemctl-redirect
student$ sudo pg ctlcluster 12 main start

IIpu cTapTe IPOUCXONUT BOCCTAHOBIIEHNE COTJIACOBAHHOCTH NAHHEIX C IIOMOINBI0 KypHasa. I[IpoBepum:
student$ psql arch_wal_overview

=> SELECT * FROM t;

n

0
(1 row)

Bce u3MeHeHus ObIIM BOCCTAHOBJIEHHL.
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[1pon3BOANTENBLHOCTb Posigres

CHHXPOHHBIN peXXUM ostmaster PostgreSQL
3arMch Npu pUKCcaluu e
o » y X <
obcyxuBaionyii npoece backend walwriter | | checkpointer
ACHHXPOHHBIN PeKUM ] dOOHosbleanoueccu
(hoHoBas 3amuch 06Las namATL
walwriter @ @ [ BychepHbIii kel ]
E ocC
Kewl
¥y
=0 0 [mal

craryc
TpaH3akuui

MexaHn3M XypHanimpoBaHus 6onee apdpekTUBEH, YeM paboTa HanpsAMYyHo
C aguckom 6e3 6ydepHoro Kewa. Bo-nepsbiX, pasmep XypHasibHbIX 3anmcein
MeHbLUE, YeM pasmep Leoi CTpaHuLbl AaHHbIX; BO-BTOPbIX, XXypHaUl
3anucbiBaeTcAa CTPOro nocsiefoBarefibHoO (M 06bIYHO HE YMTaeTCs, rnoka He
CNyymTca cOoi), C YeM BMOJIHE CNpaBnATCs npocTble HDD-ancku.

Ha a(p(pekTMBHOCTE MOXHO Takxe BNUATbL HaCTPOKoin. Ecnn 3annch
npoucxoauT cpasy (CUHXPOHHO), TO rapaHTUpPYyeTCs, YTo 3addMKCUPOBaHHas
TpaH3akuma He nponaget. Ho 3anMcb — [0BOJMIbHO oporas onepauus,

B TEYEeHMe KOTOPOil 06CyXMBaOLLMIA NPOLECC, BbINOMHAKOLWMIA hrkcauumto,
BbIHYXJEH XAaTb. YTOObI XXYypHa/IbHasA 3an1cb He «3acTpsana» B Kelle
onepaunoHHON cUcTeMsbl, BbINOMHAETCA BbI30B fsync: PostgreSQL
nosiaraeTca Ha To, YTO 3TO rapaHTUpyeT nonagaHve AaHHbIX Ha
9HEeproHe3aBNCUMbI HOCUTESTb.

[M03TOMY €CTb M PEXUM OTNIOXKEHHON (aCMHXPOHHOW) 3anncu. B aTom crydyae
3anucuy nuwyTcs hoHOBbLIM NpoLeccoM walwriter nocteneHHo, ¢ He6oNbLLOWA
3a/lepXKoii. HaaexXHOCTb YMeHbLLIAeTCs, 3aT0 NPOU3BOANTENBHOCTb
yBenMunBaeTcs. B aToM cnyyae nocne c60s Takxke rapaHTupyetcs
BOCCTAHOB/IEHME COrM1aCOBaHHOCTM, HO HEKOTOPbIE NocneaHne
3aMKCMpOoBaHHbIE TPaH3aKL M1 MOryT NponacThb.
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Toru Posigres

BydepHbIii Kelll CylijeCTBEHHO yCKopsieT paboTy,
yMeHbllIasi YMC/I0 AUCKOBBIX OTepaLiuii

HazexxHocTb 06ecrieunBaeTCs XKypHaIMpOBaHeM
Pa3Mep )KypHasa orpaHuueH 6/arofjapst KOHTPOJIbHBIM TOUKaM

’KypHan yno6eH 1 UCMO/Ib3yeTCsi BO MHOTHX CTydasix

IS BOCCTAHOBJIEHUS TIOCTIe COO0st
TIpY pe3epBHOM KOIMPOBAHWU
JJ1s1 perIMKaLiy MeX/ly cepBepaMu

10
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[1pakTuka Pos{gres

1. TIpoBepbTe, Kak UCIOIB3yeTCs OydhepHBIH Kelll B c1yJae
0OHOB/IEHUS] OJJHOM CTPOKU B 0OBIUHOM M BO 8peMeHHOll Tabnuiie.
[TorpoGyiiTe 06BSICHUTH OTIMYHE.

2. CospaiiTe HedxcypHaaupyemyto Tabnuily v BCTaBbTe B Hee
HEeCKO/TbKO CTPOK. ChIMUTHPYUTe COOM CUCTeMbI, 0CTaHOBUB
cepBep B pexkuMe immediate, Kak B IeMOHCTPALUH.
3amycTuTe cepBep U MPOBephTe, UTO MPOU30IILIO C TaO/IULIeH.
HaiinuTe B )XypHasie COOOIIeHN cepBepa yIIOMUHAHHe
0 BOCCTAHOBJIEHWH MOCjie cOosl.

11

1. BpemeHHble Tabnunubl BbIrNAAAT Tak e, Kak 00bl4Hble, HO BpeMS NX
XXU3HN — TekyLWwmii ceaHc. Takasa Tabnuua BMaHa TOXe TOMbKO B TEKYLLEM
ceaHce.

Bocnonb3yntecb KoMaHaoM

EXPLAIN (analyze, buffers, costs off, timing off)

Kak 6bl/10 NOKa3aHo B AeMOHCTpaLm.

2. OcTtaHOB B pexume immediate BbINOMHAETCA Tak:
sudo pg_ctlcluster 12 main stop -m immediate --skip-systemctl-redirect

Koy --skip-systemctl-redirect Hy>eH 34ecb 1U3-3a TOro, YTo UCMNO/b3yeTCcH
PostgreSQL, yctaHoBneHHbI B Ubuntu n3 naketa. OH ynpaBnseTcs
KomaHaon pg_ctlcluster, koTopas BbI3blBAET YTUANTY Systemctl, koTopas

B CBOI oyepenb Bbl3blBAET pg_Ctl, Tepsas npy 3TOM yKasaHHbIA PEXUM.
Koy no3Bonser obontuck 6e3 systemctl n nepegats nHcopmauuto pg_ctl.



1. Ucnoib30BaHHueE Kellla IJIsI 0OBIYHBbIX M BPEMEHHBIX TAa0THIL

=> CREATE DATABASE arch_wal_overview;
CREATE DATABASE

=> \c arch_wal_overview

You are now connected to database "arch wal overview" as user "student".
Co3pmaguM OOBIYHYIO TaGIUIy C OQHOU CTPOKOM. ..
=> CREATE TABLE t(n integer);

CREATE TABLE

=> INSERT INTO t(n) VALUES (1);

INSERT 0 1

...H TaKyI0 Xe BPEMEHHYIO TalIuIly.

=> CREATE TEMPORARY TABLE tt(n integer);
CREATE TABLE

=> INSERT INTO tt(n) VALUES (1);

INSERT 0 1
OO6HOBIIEHNEe CTPOKM B OOBIYHON TabIuIle:

=> EXPLAIN (analyze, buffers, costs off, timing off)
UPDATE t SET n =n + 1;

QUERY PLAN

Update on t (actual rows=0 loops=1)
Buffers: shared hit=2
-> Seq Scan on t (actual rows=1 loops=1)
Buffers: shared hit=1
Planning Time: 0.124 ms
Execution Time: 0.065 ms
(6 rows)

e TIpu ckaHupoBaHUM TabnuIE (Seq Scan) cTpaHulla 6pl1a HalieHa B OydepHoM Kelrre (shared hit=1).
e IIpu 0o6HOBIIEHUH OTPE6OBAIIOCh IPOYUTATh ABe CTpaHuLbl (shared hit=2). Bropas cTpaHuIla OTHOCHTCS K KapTe
BUAUMOCTH (C KOTOPOM MEI I0O3HAKOMHUMCS B Mofyle «OpraHu3anus JaHHBIX»).

OOHOBIIEHNE CTPOKK BO BpeMeHHOH Tabulie:

=> EXPLAIN (analyze, buffers, costs off, timing off)
UPDATE tt SET n =n + 1;

QUERY PLAN

Update on tt (actual rows=0 loops=1)
Buffers: local hit=2
-> Seq Scan on tt (actual rows=1 loops=1)
Buffers: local hit=1
Planning Time: 0.045 ms
Execution Time: 0.033 ms
(6 rows)

OTnuure B TOM, YTO BMeCTO 061ero 6yGpepHoro Keuia, paclojioXKeHHOr0 B Pa3fesisseMoil MaMsTi CepBepa, UCII0Ib3yeT s
JIOKaJIbHBEINA Kelll TeKyInero ceanca (local).

2. HexXXypHaupyeMble Ta0/IHIbI IPH COoe

Co3paeM HeXypHaIUPyeMyio TaGiuIy:

=> CREATE UNLOGGED TABLE u(s text);
CREATE TABLE

=> INSERT INTO u VALUES ('MpuBet!');
INSERT 0 1

Hmutupyem cO0u:



student$ sudo pg_ctlcluster 12 main stop -m immediate --skip-systemctl-redirect

3amnyckaeM cepBep:

student$ sudo pg_ctlcluster 12 main start

student$ psql arch_wal_overview

=> SELECT * FROM

S

(0 rows)

u;

Ta6nuia Ha MecTe, HO OHa mycTa. CoepKUMoe HeXKypHaTUPyeMbIX TabIull He BOCCTaHABIMBAETCS pu c6oe; BMECTO 3TOr0
TaKue TaOJIUITEL «OOHYIISIIOTCSI».

TIpoBepuM XKypHa COOOIIeHMI:

student$ tail -n

2022-12-16 21:14:
2022-12-16 21:14:
2022-12-16 21:14:
2022-12-16 21:14:
2022-12-16 21:14:

5 /var/log/postgresql/postgresql-12-main.log

26.825 MSK
26.829 MSK
26.830 MSK
26.830 MSK
26.868 MSK

[34899]
[34899]
[34899]
[34899]
[34898]

LOG:
LOG:
LOG:
LOG:
LOG:

database system was not properly shut down; automatic recovery in progress
redo starts at 0/3B1FEE18

invalid record length at 0/3B21E510: wanted 24, got 0

redo done at 0/3B21E4E8

database system is ready to accept connections

3mech MBI BUOUM, YTO IIPY 3aITyCKe OBLI YCTAHOBJIEH GaKT aBapUIHOTO 3aBEPUICHHS U OBUIO IPOM3BENEHO aBTOMATUYECKOe

BOCCTaHOBJIEHHE.



