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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.



o)) PROFESSIONAL

Tembl Posigres

@dali10BbIM apXWUB — HelpepbIBHAsI apXUBaLUs
[TOoTOKOBBIV apxXUB — yTUIUTa pg_receivewal
BoccTaHoBeHHe C HUCI0/Ib30BaHUEM apXUBa

OuncTKa apxuBa
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HenpepbiBHada apxneaumns Pos{gres

+ BCs HacTporika BHYyTpu CYB]]
cepeep — 3alMCHU NONAaJAk0T B apXUB C 3a/lePXKKOU

BbI3bIBAETCA
) [ 3aN0/IHEHHOTO CermMeHTa,
select, insert [l0/KHA 3aBePLUNTLCS
update, delete co ctarycom 0
v- —

K archive_command
archiver

chaiinbl WAL

archive_mode = on EEEIEEIN
() . [(TITTTT]
archive_command [T 1]
archive_timeout (T[]
(T T

apxus WAL

Pa3 y Hac ecTb 6a30Bas pe3epBHas KOnNusa v xypHasl npeasanucu, To,
[06aBNAA KakKMM-TO 06pa3oM K KOMnn BCe HOBbIE XXYPHasIbHble doaitsibl,
reHepupyemMble CepBepoM, Mbl MOXEM BOCCTAHOBUTb CUCTEMY HE TOJIbKO Ha
MOMEHT KOonnpoBaHuna doaiioBo CUCTEMbI, HO 1 BOOOLLLE HA NPON3BOJIbHbIV
MOMEHT BPEMEHN.

N Takasi BO3MOXHOCTb eCTb. HO XypHasibHble 3anvcu Ao6aBnstoTcs He
K camMoii pe3epBHOIi KOMUK, a B OTAE/bHbIl «apXnB».

OTnpaBKa XypHasibHbIX (daii/ioB B apXxmB peanunlyeTtcsi OOHOBbIM
npoueccoM archiver, KOTopbIii BK/IlOYAETCA NapameTpom archive_mode = on.

[na konuposaHuAa onpeaenseTca npon3sosibHas komaHga shell

B napameTtpe archive_command. OHa Bbl3blBAETCA MPU 3anosIHEHUM
oyepepnHoro cermeHta WAL. Ecnn KomaHga 3aBepLuaeTcs ¢ HyNeBbIM
cTartycoMm, TO CYUTAETCA, YTO CErMEHT YCMNELUHO NOMeLLEeH B apXnB U MOXET
ObITb yaasneH ¢ cepeepa. Npu HEHy/IEBOM cTatyce 3TOT CerMeHT

(v cnepyowme 3a HAM) He ByayT yaandaTbCs, a cepBep dyaet nepmoanyeckn
MOBTOPATb KOMaHAY apxX1uBMpoBaHuUsA, noka He nonyymt 0.

MapameTp archive_timeout N03BONSAET yKa3aTb MakCMaslbHOE BPeMS
nepekIyeHnsa Ha HoBbI cermeHT WAL — 3TO NO3BOJIAET NPU HEBLICOKOM
aKTVMBHOCTW CepBepa COXPaHATb TEM HE MEHee XYpPHaslbl HE pexe, Yem
X0Tenockb 6bl (MHbIMK C/I0BaMu, NOTEPATHL AaHHbIE MaKCMMYM 3a yKa3aHHoe
Bpems). NepekntoyeHe Ha HOBbI CErMEHT MOXHO BbINO/THATb U BPYYHYHO
C nomoLbio oyHKUMKn pg_switch_wal().

https://postgrespro.ru/docs/postgresgl/13/continuous-archiving
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archive_command Posigres

Komanzma OC, apxuBHpyHOLas 3arnoaHeHHbI cermeHT WAL

KonupyeT (aiis1 %p B apXUB 110, UMeHeM %f,
CaM apXuB MOXKeT ObITb OPraHHW30BaH M00BIM 00pa3om

A0J/DKHA 3dBepHIAThCA CO CTaTyCOM 0 TonBKO I1IpH ycriexe
(HYCTaH KOMaH/d He CYHUTaeTCA YCHEEHOﬁ " TIPUOCTAHAB/IMBAET apXI/IBaLII/II-O)

He JIO/DKHA Tlepe3arvchiBaTh ke CyIecTBYoLye (haiiibl
JI0/DKHA TapaHTUPOBaTh 3alMKCh B SHEPrOHEe3aBUCHMYIO TIaMSTh

yA0OHO peaM30BaTh HY>KHYHO JIOTUKY B COOCTBEHHOM CKDHIITe
MOHUTOPUHT

TeKyIL[1Ui CTaTyC — rpejicTaBieHye pg_stat_archiver

yA00HO BKJTFOUMTH KOJIJIeKTOp coobienuit (logging_collector = on)
Y T0/1yuaTh AMarHOCTUKY B )KypHasie coob1ijeHni cepBepa

KomaHga apxnBnpoBaHnsa AO/HKHA CKOMMPOBAaTh YKa3aHHbIn dpaiin B HEKNIA
apxuB. ApxmB MOXeT ObITb OpraHn3oBaH NbbIM 06pasom. Hanpumep, aTo
MOXET ObITb (harifioBas cucteMa Ha oTAe/IbHOM cepBepe.

KomaHaa 06si3aHa 3aBepllaTbCs C Hy/IeBbIM CTATYCOM TO/IbKO B C/ly4yae
ycnexa.

KomaHaa He fo/mkHa nepesanuncbiBath YXKe CyLecTByroLwme goansibl, Tak Kak
3TO CKOpee BCEro 03HavyaeT Kakyt-To OLWKOKy, 1 nepe3anuchb arina MoXeT
noryeunTb apxus.

[na rapaHTuy HageXHOCTM KOMaHAa fo/mKHa obecneyunTb nonagaHue
(haiina B aHeproHe3aBMCUMYHO NaMATb: MHa4ve npu cb6oe apxmBa MOXHO
NnoTepATb CEerMeHT, ecnu cepBep PostgreSQL ycneeT ero yganmTb.

TekylWnin cTatyc apxuBaumm nokasbliBaeT npeAcTaBneHne pg_stat archiver.
Yn06HO BK/OUNTL CO60P COOBLLEHNI C NOMOLLLIO NMpoLecca
logging_collector, Tak Kak B 3TOM c/iydyae coobuleHns 06 owmbkax npu
BbINOSIHEHUA archive_command 6yayT nonagartb B XypHas cepBepa.

Ecnv nogpasymeBaeTCs CNoXHas /10T1Ka, To ee yA06HO 3anMcaTb B CKpUNT
M MCNO/b30BaTh UMS CKpUMNTA B KAYeCTBEe KOMaH/bl KONMPOBaHUS.

https://postgrespro.ru/docs/postgresqgl/13/runtime-config-wal.html#GUC-
ARCHIVE-COMMAND




HacTpoiika HenpepbLIBHON apXHBalluH

ApxuB 6ymeM xpaHuUThH B KaTasore /var/lib/postgresqgl/archive. On gonKkeH ObITH OCTYIIEH IIOIL30BATENIO-BlIafenbly PostgreSQL.
student$ sudo mkdir /var/lib/postgresql/archive

student$ sudo chown postgres /var/lib/postgresql/archive

B peanbHOM IPaKTUKe apXUB MOXKeT pa3MelllaThCsl Ha OTAEJIBHOM CepBepe UJIM NUCKOBOM CUCTEME C HOCTYIIOM II0 CETH.
BKIII0OYMM PEXKUM apXWBUPOBAHUS U YCTAHOBUM KOMaHAY KOIIMPOBAHUS 3aIll0JIHEHHEIX CETMEHTOB XKypHaa.

a=> \c - postgres

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

a=> ALTER SYSTEM SET archive_mode = on;

ALTER SYSTEM

B archivefcommand MEI CHa4alla IIpOBepsieM HaJlluyue (baﬁna C YKa3aHHBIM UMEHEM B apXHuBe, U KOIIMPyeM €ro TOJIBKO B ClIy4dae
OTCYTCTBHAA.

a=> ALTER SYSTEM SET archive_command = 'test ! -f /var/lib/postgresql/archive/%f && cp %p /var/lib/postgresql/archive/s%f';
ALTER SYSTEM

B archive_command M02KHO yKa3aTh IIPOU3BOJIbHYIO KOMaHAY, JIUIIbL OBl OHa 3aBepIlajgack co cTaTycoM 0 TONIBKO B Cllydae yclexa.
Hampumep, MOXKHO OPraHU30BaTh CXKATHE apXUBUPYEMBIX CETMEHTOB:

a=> -- SET archive_command = 'test ! -f /var/lib/postgresql/archive/%f && gzip <%p >/var/lib/postgresql/archive/%f';

B upeasne KOMaHa apXUBUPOBAHMUS [OJIKHA BHITIOJHSATH SYNC, YTOOH (Hailyl rapaHTUPOBAHHO MOl B SHEPrOHE3aBUCUMYIO IaMsITh.
Wnaue npu c60e OH MOXKeT [IPOIIACTh U3 apXUBa, & CEPBEP MOKET YCIIeTh CTEPETH eT0 U3 KaTasora pg wal.

B o6meMm crnydae ynoGHO IIOMECTUTE BCIO HEOOXOAUMYIO JIOTUKY apXUBHUPOBAHUS B OTHEIBHEIN CKPUIIT U BEI3EIBATH €T0:

a=> -- SET archive_command = 'archive.sh "Sf" "Sp

wi,
’

Wsmenenue archive mode TpeGyeT pecTapra cepsepa.
student$ sudo pg_ctlcluster 13 alpha restart
IIpoBepum paboty apxuBauuu. Co3manuM 6a3y u Tabnuiy.
student$ psql

a=> CREATE DATABASE backup_archive;

CREATE DATABASE

a=> \c backup_archive

You are now connected to database "backup archive" as user "student".
a=> CREATE TABLE t(s text);

CREATE TABLE

a=> INSERT INTO t VALUES ('MpuBet, mup!');

INSERT 0 1

Bort kakoit cermeHT WAL ucnons3dyercs cerdac:

a=> SELECT pg_walfile_name(pg_current_wal_1lsn());

pg_walfile_name

000000010000000000000003
(1 row)

OO6paTuTe BHUMaHuUe: IIepBEle BOCEMb IUGP B UMEHHU daiiia — HOMEDP TEeKyIel TUHUU BpeMeHH.

YTO0Oh! 3alI0OJIHUTE (aiii, IPUIUIOCH ObI BEIIIOJIHUTH GOJIBIIOE KOJIUYECTBO OIEepaIiil. B TECTOBBIX IEJISIX NPOIIe MPUHYAUTEIEHO
TEPEeKTIOYUTh CETMEHT:

student$ psql -U postgres -c "SELECT pg_switch_wal()"

pg_switch_wal

0/301C460
(1 row)

a=> INSERT INTO t VALUES ('flobpoe yTpo, cTpaHa!');
INSERT 0 1

CerMeHT CMEHUJICS:



a=> SELECT pg_walfile_name(pg_current_wal_lsn());

pg_walfile name

000000010000000000000004
(1 row)

A mpepmpImyIIui OOIKEH ORI TOMACTh B apxuB. [IpoBepuM:
student$ sudo ls -1 /var/lib/postgresql/archive

total 16384
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000003

TekyImuii CTaTyC apXUBalUU [TOKA3HEIBAET IIPEeACTaBIeHue pg stat archiver:

a=> SELECT * FROM pg_stat_archiver \gx

<[ RECORD 1 J------tmmmmmmmmmmmmmmmmmmm oo oo
archived count 1

last_archived wal 000000010000000000000003
last_archived time | 2023-05-29 11:54:21.490782+03
failed count 0

last_failed_wal
last_failed time
stats_reset

—_—_————

2023-05-29 11:54:14.138163+03

Takum o06pa3oM, (aiiyioBast apxuBaluus HaCTpPOeHa u paboTaer.
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pg_receivewal Pos{gres

+ 3arucu rormnazaroT B apXuB Cpa3y

cepeep — TpelbyeTcs OTAe/IbHas YTH/IUTA
e
A= ]
@umiinm
A TTIT T
- IpU MOOK/TFoueHnu yntaet WAL
paiinel WAL pu 1107,
C Hauajia CerMeHTa, CJie/lyIoIero
[T | 3a MIOCJIEHUM 3aTIOTHEHHBIM
max_wal_senders (LTI TT] CerMeHTOM B KaraJjiore
max_replication_slots T T] "
eCJIM KaTasior MyCTol, HaulHaeT
(I TT]

C TeKyljero cerMeHTa cepBepa
(I i PREp

apxus WAL

MOXHO opraHvM3oBaTh NOMNO/IHEHNE apXMBa MHbIM CNIOCO60M, C MOMOLLIbHO
NpoToKoNa pennvkaummn. ns aToro ncnosib3ayeTcs yTunuta pg_receivewal.

OG6bIYHO YyTUMUTA 3aMnyCKaeTcs Ha OTAe/lbHOM cepBepe 1 NoAK/IYaeTcs
K cepBepy C napaMeTpamu, yKkazaHHbIMU B K/lKoYax. YTUANTA MOXET

(W goMXHA) NCNoNb30BaTh CAOT PEN/IMKALNN, YTOObI rapaHTMPOBAHHO He
noTepsiTb 3anucu.

YTunuta popmupyet ainsibl aHaIorMyHo TOMy, Kak 3TO AesiaeT cam
cepBep, 1 3annCbIBAET MX B yKa3aHHbI KaTasor. Eule He A0 KoHua
3anosiHeHHble cermeHTbl oTin4aroTca npedomkcom .partial. CuHXpoHu3auma
C (hainnoBoil CUCTEMOI NO YMOTHAHUIO MPOUCXOANT TOSIbKO MPU 3aKPbITUN
harina-cermeHTa.

Apx1BUpOBaHMe BCerga HauYMHaeTCH C Hayasia CerMeHTa, cnegytoLlero 3a
nocnegHUM yxe NoSIHOCTLH0 3aN0/IHEHHbIM CETMEHTOM, KOTOPbIi
NPUCYTCTBYET B apxmBe. Ecnn apxme NycT (NepBblil 3anyck), apxmBmpoBaHme
Ha4yMHaeTCa C Hayasia TeKyLlero cermeHTa. BmecTte co c/10ToOM 3T0
rapaHTMpyeT OTCYTCTBME MPOMYCKOB B apxuBe, Aaxke ecnun ytuamta
OTK/1K04asiaCb Ha HEKOTOpPOoe BpeMs. YTunuta OyaeTt nosyyarb 3anmcu
GeCKOHeYHOo, HO, ec/i1 yKasaH ko4 --endpos=1sn, oOHa 3aBepmnTt paboty
Nno Nnosly4yeHumn 3anncu ¢ 3agaHHolM LSN.

TpebyeTcs yyecTb, YUTO cama Mo cebe yTuimMTa He 3anycKkaeTcs
aBTOMartmn4yecku (kak cepBuc) 1 He gemoHunsnpyetcs. OHa noTpebyeT
[OMO/THATENbHOIO MOHUTOPUHIA 1 (B Crlyvae penvkaunmn) 4encTsnia no
NMepek/lYeHNIo Ha ApYror cepBeep.

https://postgrespro.ru/docs/postgresqgl/13/app-pgreceivewal



ITOTOKOBBIM AapPXHUB

YT0oOHI HACTPOUTS IIONIOJIHEHNE apXUBa I10 IPOTOKOJIY ITIOTOKOBOM pelIuKaluy, OCTAHOBUM CHauasa (GaiaoBylo apXuBaluio.
a=> \c - postgres

You are now connected to database "backup archive" as user "postgres".

a=> ALTER SYSTEM RESET archive_mode;

ALTER SYSTEM

a=> ALTER SYSTEM RESET archive_command;

ALTER SYSTEM

student$ sudo pg_ctlcluster 13 alpha restart

TekyIliee COCTOsIHUE apXUBa.

student$ sudo 1s -1 /var/lib/postgresql/archive

total 32768
SrW------- 1 postgres postgres 16777216 mMas 29 11:54 000000010000000000000003
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000004

CHayaJa NOIPOCKUM YTUJINTY Pg receivewal co3gaTs c10T, YTOOB rapaHTUPOBATh ITOIyYEHNE BCEX 3aMUCEN KypHAasa.
postgres$ pg_receivewal --create-slot --slot=archive

3aTeM 3amycTtuM ee HOHOM B peKUMe apXWBalUK. YBUAEB, UTO B apXUBE yKe eCThb (A, yTUINTA 3alIPOCUT ¥ CepBepa
CIIeAyIOLUIUY CEeTMEHT, YTOOH B apXUBE He OBIJIO IIPOIIYCKOB.

postgres$ pg_receivewal -D /var/lib/postgresql/archive --slot=archive
To6aBuM B TAGIUIy MHOTO CTPOK ¥ yHAJIUM HX.

student$ psql -d backup_archive

a=> INSERT INTO t SELECT ' cHoBa 3ppaBcTBYy#Te.' FROM generate_series(1,200000);
INSERT 0 200000

a=> DELETE FROM t WHERE s = ' cHoBa 3pgpaBcTBy#lTE.';

DELETE 200000

a=> VACUUM t;

VACUUM

B apxuBe IOSBUIINCH HOBEIE (habIbL.

student$ sudo 1s -1 /var/lib/postgresql/archive

total 65536

SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000003
Srw------- 1 postgres postgres 16777216 mMasa 29 11:54 000000010000000000000004
SrW------- 1 postgres postgres 16777216 mMas 29 11:54 000000010000000000000005
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000006.partial

Tlocnepnuuit daitn, ckopee Bcero, umeeT cydbdukrc .partial — B Hero ugeT 3anucek.

Tenepb MBI HAaCTPOMJIX IIOTOKOBYIO apXUBaAILlUIO.
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ba3oBasa Konus Pos}gres

cepsep HoToK 6a3oBast konus
AaHHbIX
N
wal sender | ) | pg_basebackup

select, insert
update, delete KypHasbHble
3an1cy B 6a30B0ii KoUK

V' QQ Tenepb He HyXHbl
( T
ATTIT 110
chaiinbl WAL
(T 11
(T
(T 1]
(T T
CIMITTTT]
IREENIRN

apxvs WAL

Ecnn mbl pacnonaraem HaCTPOEHHbIM apXUBOM XypHasna npeasanumcu,

TO B 6a30BOW pe3epBHOI Konuu thalinbl XXypHasa CTaHOBATCS He
o6sa3aTeNnbHbl — Beflb UX NPU BOCCTAHOBIEHMM MOXHO MO/yUYnUTb U3 apXmnBa.
Moatomy pg_basebackup MoxHO 3anyckaTb ¢ Kto4oM --wal-method=none.

(Ho n HuKakoro Bpeaa oT XypHaslbHbIX (oaiifioB, KpOMe 3aHNMaeMoro
o6bema, BHyTpU 6a30BOI KOonNun Toxe HeT. Bonee Toro, OHU NO3BONAT
BOCCTAHOBUTb CUCTEMY B CUTyaLUN, €C/IN apXMB OKAXKETCS HEOCTYNEH.)



ba3oBas pe3epBHas1 KOIUsI

TTOCKONBKY apXuB IIOMOJIHSETCS aBTOMaTU4YeCKH, IToIpocuM pg_basebackup He no6aBnsiTh (aiinbl XKypHaia K pe3epBHOM KOIHUH:

student$ pg_basebackup --wal-method=none --pgdata=/home/student/backup

NOTICE: WAL archiving is not enabled; you must ensure that all required WAL segments are copied through other means to complete the backup
Karasnor pg wal pe3epBHOM KOIIUHU IIyCT:

student$ 1s -1 /home/student/backup/pg_wal/

total 4
drwx------ 2 student student 4096 mas 29 11:54 archive status

A B apxuBe pubaBUIOCH (antioB:
student$ sudo ls -1 /var/lib/postgresql/archive

total 81920

SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000003
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000004
SrW----- - 1 postgres postgres 16777216 mas 29 11:54 1000000 5
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000006
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000007

3arssiHeM B CTeHEePHUPOBAHHEINA (haliyl MEeTKU:

student$ cat /home/student/backup/backup_label

START WAL LOCATION: 0/7000028 (file 00 10000000000 7)
CHECKPOINT LOCATION: 0/7000060

BACKUP METHOD: streamed

BACKUP FROM: master

START TIME: 2023-05-29 11:54:27 MSK

LABEL: pg_basebackup base backup

START TIMELINE: 1

I'maBHas uHbOpMaNus B 3ToM (paitsie — HoMep nuHuM BpeMeHH (ctpoka START TIMELINE) u yka3saHue HadaJIbHOM TOUKH I BoccTaHoByeHus (START
WAL LOCATION). TeopeTH4eCKH BOCCTAHOBJIEHHE MOXKHO Ha4yaTh U ¢ Oojiee paHHel (HO He Gojee MMO3qHEeH) MO3UIHH, HO 9TO I0TpebyeT GoMblile BpEMEHH.
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BoccTaHOB/1eHue Pos{gres

tablespace_map cepeep

IMMyTH OJisd TabIMYHBIX IMPOCTPaHCTB

backup_label

Hava/ibHasi TIO3ULUs U JIp.

{>

recovery.signal

uenesas Tovka
BOCCTaHOB/IEHUS

restore_command

CO37]aeTCst BDYYHYHO

postgresql.conf

restore_command
11e/ieBasi TOUKa
u Jp.

HavasibHas
nosnuus

apxvs WAL

10

MpoLeccom BOCCTaHOBEHUS YNPaBASOT TpK thalina n napameTpbl.

daiin tablespace_map reHepupyeTtcs npu co3gaHnn 6a30Boi pe3epBHOIA
KOMWM 1 COA4EPXUT NyTK ANA TabnyHbIX NpocTpaHcTs. Ecnn
CUMBOJINYECKME CCbISTKM B pg_tblspc oTcyTCTBYIOT (3TO BEPHO AN hopmara
tar), To oHM ByayT co3gaHbl NpU cTapTe cepBepa Ha OCHOBaHUU
nHdpopmaunn B tablespace map.

C aTum chaiiiom Mbl yXKe BCTpeyanuch B Teme «baszoBas pe3epBHas Konumsi».

daiin meTkn backup_label Takxe reHepupyeTcsi aBToMaTtuyeckn npu
co3faHun 6a30BOI pe3epBHOI KOMUK 1 COAEPXUT Ha3BaHMe, BpeMs
CO3[aHnsA Konum n — camoe BaXXHoe — HOMep JINHUN BPEMEHW, Ha3BaHue
cermeHta WAL 1 no3uuuio B HEM, C KOTOPOW HaZl0 HaYMHaTb
BOCCTaHOB/IEHNE.

TpeTuii chaiin, recovery.signal, co3gaetcsa BpyyHyto. Ero Hannumne gaet
yKasaHune cepBepy NnepenTn B peXxnm BoCcCTaHOB/eHUA. Coaepxmnmoe
dharina urHopupyetcs. Ecnu recovery.signal otcytcTByeT, To PostgreSQL
CUMTaET, YTO OH BbIMO/THAET aBTOMaTM4yeckoe BOCCTaHOB/IEHME noc/ie c6os.
Ecnun xe daiin ecTb, cepBep NOHMMAET, YTO NPOMUCXOAUT ynpaBnsemMoe
nosib3oBaTesnieM BOCCTAHOB/IEHNE N3 PE3EePBHON KONUMN.

B Bepcuax PostgreSQL ao 11 napameTpbl BOCCTaHOBMEHNA 3alaBa/ICh
B OTAEe/IbHOM KOHourypaunoHHOM doaiine recovery.conf. HaunHasa ¢ Bepcun
12, napameTpbl BOCCTAHOB/1IEHMA 3a4al0TCA TakK Xe, Kak N BCe OCTaslbHbIe.
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LleneBaa Touka Pos{gres

[To yMo/TyaHUIO TIPOMIPBIBAIOTCS BCE OCTYTMHbIE )KypPHaIbHbIe
3arnucu

BoccranoBnenue o onpeneneHHor Touku (PITR)

recovery_target = 'immediate’ TOJIBKO BOCCT@HOBUTD COTTIaCOBAHHOCTh
recovery_target_name = 'ums' [10 IMEHOBAaHHOM TOUKM, CO3[JaHHOU
pg_create_restore_point('ums')
recovery_target_time = 'epems’ J10 yKa3aHHOTO BpeMeH!
{ recovery_target_xid = 'xid' [0 YKa3aHHOW TpaH3aKLIUU
( recovery_target_Isn ="lsn’' 1o ykazaHHoro LSN
~ recovery_target_inclusive = on|off BK/tOUaTh /M YKa3aHHYIO TOUKY

11

Ecnv He 3afaHa Lenb BOCCTaHOBNEHUA (OAVH U3 MapaMeTpoB
recovery_target_*), 6a3bl faHHbIX 6y4yT BOCCTAHOBMEHbI MaKCUMasIbHO
6/1M3KO K MOMeHTY c604. OgHaKo Npouecc BOCCTaHOB/IEHNA MOXHO
OCTaHOBUTb 1 B 110601 APYroil MOMEHT, YKa3aB LiesieBYH TOUKY.

MapameTp recovery target = 'immediate’ 0CTaHOBUT BOCCTaHOB/IEHME, Kak
TOMbKO ByAEeT AOCTUrHYTa COrNacoBaHHOCTb. PaKTUYECKN, 3TO
S9KBMBa/IEHTHO BOCCTAHOB/IEHMIO U3 6A30BOI KONUK 6€3 apxuBa.

[MapameTp recovery target _name no3BO/AET yKa3aTb UMEHOBaHHYI TOUKY
BOCCTaHOB/IEHWNSA, CO34aHHYI0 paHee C NOMOLLLI0 OYHKL MK
pg_create_restore_point(). 3To nonesHo, ecnv 3apaHee U3BeCTHO, 4YTO
MOXET NoTpeboBaTbCS BOCCTAHOB/IEHME.

MapameTp recovery_target_time no3BoSiSeT ykasarb Npou3BO/IbHOE BpeMs
(timestamp), recovery_target xid — nNpon3BOJIbHYI0 TPpaH3akLUmio,
recovery_target_Isn — Homep LSN. C nomoLubo napameTpa
recovery_target_inclusive MOXXHO BKHOUNTb UN UCK/TIOYUTL CaMy TOUKY.

https://postgrespro.ru/docs/postaresal/13/runtime-config-wal#RUNTIME-CO
NFIG-WAL-ARCHIVE-RECOVERY




o)) PROFESSIONAL

HacTponkn BOCCTAHOBNEHNA Posiares

KomaH/ia BoCCTaHOB/IeHUS

restore_command — KoMaH/ja, «obparHasi» archive_command:
KonupyeT (aiin %f U3 apxvBa B %p

JIO/DKHA 3aBepIiaThcst co cTatycoM 0 TO/IBKO MpH ycrexe

ITo oKOHUaHHK BOCCTaHOBJIeHHs (eC/Iv 3aJjaHa 1ieJ/ib)

recovery_target_action =

» 3aBepluTh — pg_wal_replay_resume()
ause —_
P » 3a/IaTh HOBYIO LIeJib + pecTapT
promote ———>» [IpUHUMaeT MOAK/IFOUEHUST
shutdown > ocraHaB/mMBaeTcs
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[na BoccTaHOBNEHUA HEO6X0AMMO 3a4aTb napameTp restore_command,
KOTOpPbI onpeaensietr komaHay, «0bpaTHyo» KoMaHae apXnBMpoBaHns
archive_command. OHa fofmxHa ckonupoBaTb diain n3 apxmea B Katasior
pg_wal n 3aBepwarbca co ctarycom O TobKO Npu ycnexe. 3TO OYEHb
Ba)KHO, TaK KaK B NpoLiecce BOCCTaHOB/IEHUSA CEPBEP MOXET BbINOHATH
KOMaHAy ANnsa dailioB, KOTOPbIX HE OK&XKETCA B apXmMBe — 3TO He oLnbkKa,
HO KOMaHAa [0/hKHa 3aBepPLUUTHLCA C HEHY/IEBLIM CTaTyCOM.

https://postgrespro.ru/docs/postaresgl/13/runtime-config-wal#RUNTIME-CO

NFIG-WAL-ARCHIVE-RECOVERY

Ecnv 3agaHa uenb, napameTp recovery_target_action no3BonsieT Bbl6paTh
COCTOSIHVE, B KOTOPOM OK&XXETCS CepBEP N0 OKOHYAHUWN BOCCTAHOB/EHMSI.

Mo ymonuyaHuio (3Ha4YeHne pause) npoLenypa BOCCTaHOB/IEHUS
npuocTaHasnMBaeTcs. AGQMUHNCTPATOP MOXET BbINO/IHUTbL 3anpocChl

K JaHHbIM 1 pelnTb, KOPPEKTHO i1 Bbliia BblbpaHa uesib, Nocse Yero nmbo
3aBepLUNTb BOCCTaHOB/IEHNE, Bbi3BaB (hyHkumio pg_wal_replay resume(),
6o 3a4aTb HOBYIO Liefb, Nepe3anyCcTuTb CepBep 1 NPOAO/IKUTL
NMPUMEHEHNE XYPHasIbHbIX 3anucei.

Ecnv 3a4aHo 3HaYeHne promote, cepBep cpasy CMOXET NPUHUMATb
3anpochkl Ha NOJK/OYEHNS.

3HauyeHune shutdown npmBeaEeT K 0OcTaHOBKe cepBepa. Mpu aTom dhaits
recovery.signal He ygansetcs.



o)) PROFESSIONAL

OKOHYaHMe BOCCTAHOB/IEHUSA Posigres

recovery.signal —» reeevery-signal cepsep
backup_label =~ —> backup_label.old

BO3MO’XHbI€e HpO6]’I€MbI AWAarHOCTHUPYIOTCA

TI0 )KypHasy cooblleHuii cepBepa seloct insert
updaté, delete
nepeHacTponTbL
Ha Aipyroii apxus? fe) .
%1
chaiinel WAL

[TTTTTT]

CITTT T

(LTI T]

vorga nopa CITT T

YAANATb CErMeHT
w3 apwea? HININEER
INIRNINN

apxvs WAL
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Mocne TOro, kKak BOCCTaHOB/IEHNE 3aKOHYeHO, npoLecc startup
3aBepLuaeTcs, postmaster 3anyckaeT oCTa/lbHble C/y)KeOHble NPOLEeCChl,
HeobxoAuMble ANA paboTbl AK3EMMNISPa, U cepBep HaunHaeT paboTtaTb
B 06bIYHOM pexume. Paiin recovery.signal yaansercs, backup_label
nepenmeHoBbiBaeTcA B backup_label.old.

Bo3moxHa cuTyauus, Kkorga 3anyLleHHbl cepBep He cTapTyeT. B atom
C/ly4yae B orepaLlmoHHOM cucteme 6yayT OTCYTCTBOBaTh NpoLeccs! (1 He
6yaeT dparina postmaster.pid), a recovery.signal He 6yaeT yaaneH. MNMpuymHy
OLUNGKN MOXHO Y3HaTb U3 XypHasia coobLleHnin cepepa (Hanpuvep, B
napameTpax 6bi1a gonyuieHa owmnobka). Nocne ncnpasneHnsa NPUYnHBLI
OLWNGKM cepBep CriefyeT 3anycTuTh eLe pas.

BakHbIii MOMEHT: ec/1 Ha cepBepe-UCTOUYHMKE Obl/I0 HACTPOEHO
HenpepbIBHOE apXMBMpOBaHMe, TO HA pPe3epPBHOM cepBepe ero Haao 6o
OTK/OUNTb, TGO NepeHanpaBuTb B APYroli apxuB.



BoccraHoBjieHHe U3 0a30BOH pe3ePBHOM KOMHH

3amaguM HaCTPOMKM BOCCTAHOBJIEHUS Ha cepBepe beta (mo Bepcuu 12 ux HYKHO ITOMEIATE B OTHAEIbHEIN ¢aiin recovery.conf). B
MIPOCTEUINEM Cllydae JOCTATOYHO YKa3aTh KOMAHIy BOCCTAHOBIIEHUsI, KOTOpas OymeT KONMUPOBAaTh YKa3aHHEIM cerMeHT WAL
o6paTHO U3 apxuBa 110 YKa3aHHOMY IIyTH:

student$ echo "restore_command = 'cp /var/lib/postgresql/archive/%f %p'" >>/home/student/backup/postgresql.auto.conf

Ecnu He yKa3aHa IlefieBasi TOYKa BOCCTAHOBIIEHUs (OOUH U3 TapaMeTpPoB recovery target*), To Kk 6a30B0¥ pe3epPBHOMN KOIINYU
OynyT npuMeHeHH! 3anucu WAL u3 Bcex $halijioB B apXuBe.

Hanuuue ¢aiina recovery.signal — ykasaHue cepBepy IIPU CTAPTE BOUTU B PEKUM YIIPABJIIEMOI0 BOCCTAHOBJIEHUS:
student$ touch /home/student/backup/recovery.signal

BrIKIafbIBaEM Pe3ePBHYIO KOIIHMIO B KaTaloT MaHHBIX cepBepa beta u 3amyckaeMm ero.

student$ sudo pg_ctlcluster 13 beta status

Error: /var/lib/postgresql/13/beta is not accessible or does not exist

student$ sudo rm -rf /var/lib/postgresql/13/beta

student$ sudo mv /home/student/backup /var/lib/postgresql/13/beta

student$ sudo chown -R postgres /var/lib/postgresql/13/beta

student$ sudo pg_ctlcluster 13 beta start

Tlocne ycnemHoro BocctaHoBieHus dain recovery.signal ynansercs, a ¢ain MeTKU TepeuMeHoBbIBaeTcs B backup label.old:
student$ sudo ls -1 /var/lib/postgresql/13/beta | egrep 'recovery.*|backup_label.*"

SrW------- 1 postgres student 224 mas 29 11:54 backup label.old

TIpoBEpPHM, YTO BOCCTAHOBJIEHO B TAONHUIIE:

student$ psql -p 5433 -d backup_archive

| B=> SELECT * FROM t;

MpueeT, Mup!
No6bpoe yTpo, cTpaHa!
(2 rows)
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JINHUN BpeMeHun Pos{gres

[TopsiikoBbIM HOMED, +1 MPU KaXK[JOM BOCCTAaHOB/IEHUU

HOMep N TMHUM BpeMeHU BXOAUT B UMs cermeHTa WAL
HCTOpHS coxpaHsieTcsl B (aitsie pg_wal/N.history u apxuBupyercs

\/

> 5 A\l 1 y 2
recovery_target_timeline = 'latest f f
BOCCTaHOBJ/IEHUE T10 ToC/Ie/[Hel TUHUU \
(o ymostyaHuto)

uenesas
TouKa

recovery_target_timeline = 'current' 2
BOCCTaHOBJ/IEHUE T10 TeKyllel JTUHUA 1 r -
recovery_target_timeline = '1' —

BOCCTAHOBJIEHUE I10 YKa3aHHOU JIMHUU
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[Tocne BOCCTaHOB/IEHUA HA MOMEHT B NPOLL/IOM CepBEp HaUnHaeT
reHepupoBartb HoBble cermeHTbl WAL, KoTOopble ByayT nepecekarbCs C
CErMeHTamMm «un3 NPOLLISION XNU3HU». YTOObI HE NOTEPSATb CErMEHTbI U,
BMeCTe C HMMW, BO3MOXHOCTb BOCCTAHOB/IEHUSA Ha APYrol MOMEHT,
PostgreSQL BBOAUT NOHATNE NNHUK BPEMEHMW. [Tocne Kaxaoro
BOCCTaHOB/IEHNA C UCMONb30BaHMEM recovery.signal Homep IMHUK BpeMeHH
yBe/Nn4YnBaEeTCA, N 3TOT HOMEpP ABNAETCA YacTbio HomMepa cermeHToB WAL.

JInHnn BpemeHn 06pasyoT 4PEeBOBUAHYIO CTPYKTYPY, HA PUCYHKaX NpuBeaeH
npumep. Nepsas NMHUA nmeeT Homep 1. MNpon3oLusio BocCTaHOB/NEHNE Ha
MOMEHT BPEMEHM B NPOLLSIOM, U HaYasiacb NMHNA 2.

Ecnn BbINO/THUTL BOCCTAHOB/IEHME C YKa3aHMeM napamMetpa
recovery_target_timeline = 'latest' (no ymonyaHuio ¢ Bepcun 12), 1o, gomnas
TO TOYKM BETB/IEHUSA, NpUMeHeHne 3annceir WAL npogo/mkuTca no BTOPOK
(6onee no3gHemn) NNHUN.

Ecnu xe ykaszaTb napametp recovery target _timeline ='1', 10
BOCCTaHOB/IEHNE NPOAO/MHKUTCA NO NepBoi (ykazaHHON) IMHUK, a ec/n
yKasaTb recovery_target_timeline = 'current’, ToO No TekyLlein (B Halem
cny4dae ToXe Mo /IMHUK 1, 3TO NoBeAeHME N0 YMOI4aHMio 40 Bepcun 11).

NHdopmaumio o Toukax BeTBneHns PostgreSQL 6epeT n3 (haityioB nctopum
pg_wal/N.history. [Mo3aToMy nx HUKorga He cnepyer yaasnsatb U3 apxusa.



JInHuu BpeMeHu

YTo cTano c TMHUeN BpeMeHU I10Cjie BOCCTAaHOBIEHUS?
| B=> SELECT pg_walfile_name(pg_current_wal_lsn());

pg walfile name

000000020000000000000008
(1 row)

HomMmep yBenuumiics Ha eOUHHUILLY.

B kaTtanore pg wal mossBuics (aiiia UCTOPHUY, COOTBETCTBYIOIINY 9TON BETBU:

postgres$ ls -1 /var/lib/postgresql/13/beta/pg_wal/00000002.history

SrW----- - 1 postgres student 41 mMas 29 11:54 /var/lib/postgresql/13/beta/pg wal/00000002.history
B HeM ecTh MHpOpPMALN O «TOYKAX BETBJIIEHUS», Yepe3 KOTOPHIEe MBI IPHUIIUIM B AHHYIO JINHUIO BDEMEeHH:
student$ sudo cat /var/lib/postgresql/13/beta/pg_wal/00000002.history

1 0/8000000 no recovery target specified

Otu daine PostgreSQL mcmons3yeT, KOrga MBI YKa3kIBaeM JIMHUIO BDEMEHU B mapameTpe recovery target timeline.
IToaToMy (alIEl UCTOPUM MIOLJIEKAT apXUBaIuyu BMecTe ¢ cerMmeHTaMu WAL, u yoansiTh U3 apxuBa UX He Hafo.
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Ouunctka apxmBsa Pos{gres

cepsep 6a3oBas Konws

@ wal sender | C pg_basebackup

select, insert
update, delete
( <>Q KOHTpO/NbHAs

chaiinsl WAL

MOXHO yAannTb
(pg_archivecleanup)

apxvs WAL
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ApXUB CO BpEMEHEM pa3pacTaeTcsl, N03TOMy TpebyeTcsi nepuoanyeckas
OUNCTKA OT HEHYXXHbIX oaiinoB.

[Ns OUNCTKM MOXHO BOCMO/b30BaTbCs yTuMTon pg_archivecleanup.
YTnnute HyXXHO ykasatb nma cermeHTa WAL, n oHa yaanT Bce emy
npeALlecTsyloLime.

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

Bonpoc B TOM, Kak onpeaenvTb No3uLM0 B apXuBe, HaumHasi C KOTOPOiA
CErMEHTbI Y)X€ He HYXHbl.

Ecnv apxvB 1Cnosb3yeTcs TONbKO A1 BOCCTAHOBIEHNSA OAHOM0 pe3epBHOro
9K3eMMnIsapa, MOXHO BbIMOJTHATE OUUCTKY Cpasy nocsie BOCCTaHOBEHMS.
[nsa 3TOro CNyXuT napameTp recovery_end_command, B KOTOPOM 3aaeTcs
KomaHga (Hanpumep, pg_archivecleanup), kotopas BbINO/THUTCS MO
OKOH4YaHuW BOCCTaHOB/IEHUS. B KOMaH4e MOXHO 1CNosb30BaTb
KomouHauuio %r, kKoTopas 3aMeHUTCS Ha nMsa doarina, cogepxallero 3anvcb
0 nocnepgHemn BbINO/THEHHON KOHTPOJ/IbHOM TOUKE.

Ho ecnun apxvB fO/KeH NOAAEPXNBaTb BOCCTAHOB/IEHNE N3 HECKOMbKUX
6a30BbIX pe3epBHbIX KOMWI, TO AJ151 aBTOMatmu3auum oYnCTKM M60 NpuaeTca
Hanucartb COOCTBEHHbIN CKPUNT, /NGO — YTO Jlydlle — BOCMNO/Ib30BaTbCA
O[HOW N3 CTOPOHHUX NPOrpamMm pPe3epBHOro KONMMPOBaHUS, Taknx Kak
pg_probackup, KoTopble NO3BOMAKT MTMOKO HACTPOUTL MOSIUTUKY XPaHEHUS
pe3epBHbIX KOMUIA.



OuncTKa apxmBa

Celiuac apxuB IIEPBOT0 CepBepa CONEPKUT HeHYKHEIe dhalibl, OHU IIoaly Tyna 0o GopMupoBaHus 0a30BOM KOIUU:
student$ sudo 1s -1 /var/lib/postgresql/archive

total 98304

SrwW------- 1 postgres postgres 16777216 mMas 29 11:54 000000010000000000000003
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000004
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000005
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000006
Srw------- 1 postgres postgres 16777216 mMas 29 11:54 000000010000000000000007
SrW------- 1 postgres postgres 16777216 mMas 29 11:54 000000010000000000000008.partial

Yrunure pg archivecleanup HykHO IepefaTth IIyTh K apXUBY U UMs IIOCJIEIHET0 coxpaHseMoro cermeHTa WAL (ero MoxkHO
HauTtu B daiine backup label).

student$ sudo head -n 1 /var/lib/postgresql/13/beta/backup_label.old

START WAL LOCATION: 0/7000028 (file 000000010000000000000007)

student$ sudo pg_archivecleanup /var/lib/postgresql/archive 000000010000000000000007
ITocMmoTpuM, Kakue (ainbsl OCTaluCh B apXuBe:

student$ sudo 1s -1 /var/lib/postgresql/archive

total 32768
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000007
SrW------- 1 postgres postgres 16777216 mas 29 11:54 000000010000000000000008.partial

ApXWB OYHUIIIEH.
YT0OHI apXUB OYHIIAJICS 110 OKOHYAaHUM BOCCTAHOBJIEHHS, MOXKHO 3aaTh TapaMeTp

a=>



ITormn Pogga’??&

dusnueckoe pe3epBUPOBaHNE —
6a30Bble pe3epBHbIE KOIMUY U apXUB >KypHaJsia Mpe/3arnucu

XopouIo MoAXOAUT
JJ151 TEKYIL[ero NIepuoinyeCcKoro pe3epBUpOBaHUS
151 BOCCTaHOBJIEHUs Toc/1e cO0si C MUHUMAIbHOM 1oTepeid JaHHbIX
JJIs1 BOCCTAHOBJIEHUSI Ha NIPOU3BOJIbHBIM MOMEHT BpeMeHU
IJ1s1 pe3epBUPOBaHUs JaHHbIX O0JIbIIOro 06beMa
[1noxo mogxoaut

A1 OJIATE€/IBHOT'O XPpaHEHUS
He nmogxogur
JUIsl MUTpaLUU Ha JIpYTYIo Tiathopmy
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o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. Ha mepBom cepBepe co3paiiTe 6a3y JaHHBIX U B HeM TaO/IUily
C KaKUMU-HUOY/Ib IAaHHBIMHU.

2. HacTpoiiTe HerpepsIBHOE apXUBUPOBAHUE.

3. Cpenaiite 6a30ByI0 Pe3epBHYIO KOTIHIO KlacTepa C IMOMOIIbIO
pg_basebackup, 6e3 ¢aiinoB KypHana.

4. BcraBbTe ellle HeCKOJIBKO CTPOK B Tabmuily u yoeauTecCh,
yTO TeKyI i cermeHT WAL nonasn B apxuB.

5. BoccraHoBUTE BTOPOUM CepBep U3 pe3epBHOM KOMUH, YKa3aB
B [MapaMeTpax OfHY TOJBKO KOMaH/ly BOCCTAaHOBJ/IEHUS.
[TpoBepsTe, UTO B Tab/MMIle BOCCTAHOBUIUCH BCE CTPOKHU.

6. OcraHoBUTe BTOPOM CepBep U BOCCTAHOBUTE ero MOBTOPHO
13 TOU K€ Pe3epBHOM KOMWH, Ha STOT Pa3 yKas3as LIeJIEBYH0 TOUKY
BOCCTaHOBJIeHUs: immediate. [TpoBepbTe TabUILY.
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1. Ba3a JaHHBIX U Ta0/JIHIa

a=> CREATE DATABASE backup_archive;

CREATE DATABASE

a=> \c backup_archive

You are now connected to database "backup_archive" as user "student".
a=> CREATE TABLE t(s text);

CREATE TABLE

a=> INSERT INTO t VALUES ('MpuBet, mup!');

INSERT 0 1

2. HacTpoiika HenmpepbIBHOM apXUBaIlHH

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

student$ sudo chown postgres /var/lib/postgresql/archive

a=> \c - postgres

You are now connected to database "backup archive" as user "postgres".

a=> ALTER SYSTEM SET archive_mode = on;

ALTER SYSTEM

a=> ALTER SYSTEM SET archive_command = 'test ! -f /var/lib/postgresql/archive/%f && cp %p /var/lib/postgresql/archive/%f';
ALTER SYSTEM

a=> \q

student$ sudo pg_ctlcluster 13 alpha restart

3. ba3oBas pe3epBHasi KONHUs

IMocKonbKy HaM oTpebyeTcsl BOCCTAHaBIMBATLCS U3 OOHOM KONMU ABa Pa3a, CoelaeM ee B popMare tar.
student$ mkdir /home/student/backup

student$ pg_basebackup --wal-method=none --format=tar --pgdata=/home/student/backup
NOTICE: all required WAL segments have been archived

student$ 1s -1 /home/student/backup

total 40412
rWe------ 1 student student 219741 maa 29 12:00 backup_manifest
SrW------- 1 student student 41160192 mas 29 12:00 base.tar

4. Io6GaBjIeHHE CTPOK B TAaOIHIy

student$ psql -d backup_archive

a=> INSERT INTO t VALUES ('Ewe opHa cTpoka');

INSERT 0 1

a=> \c - postgres

You are now connected to database "backup archive" as user "postgres".
IlepekioyaeM CErMeHT:

a=> SELECT pg_walfile_name(pg_current_wal_lsn()), pg_switch_wal();

pg walfile name | pg switch wal
__________________________ o
000000010000000000000005 | 06/50026D0
(1 row)

TIpoBepsieM cTaTyC apXuBalluu:
a=> SELECT last_archived_wal FROM pg_stat_archiver;

last _archived wal

000000010000000000000004.00000028 . backup
(1 row)



5. BoccraHOB/IeHHEe U3 0a30BOi Pe3ePBHOM KOMUH

student$ sudo pg_ctlcluster 13 beta stop

Error: /var/lib/postgresql/13/beta is not accessible or does not exist

student$ sudo rm -rf /var/lib/postgresql/13/beta

student$ sudo mkdir /var/lib/postgresql/13/beta

student$ sudo tar -xf /home/student/backup/base.tar -C /var/lib/postgresql/13/beta

II7151 TPOCTOTH! OTKJIIOYMM HeIIPePLIBHOE apXUBUPOBaHNE Ha Pe3ePBHOM CepPBEpPE U YKazKeM TOJIbKO KOMaH[y BOCCTAHOBJIEHUS:

student$ cat << EOF | sudo tee /var/lib/postgresql/13/beta/postgresql.auto.conf

restore_command = 'cp /var/lib/postgresql/archive/s%f %p'
EOF
restore_command = 'cp /var/lib/postgresql/archive/%sf %p'

Co3spaeM recovery.signal.

student$ sudo touch /var/lib/postgresql/13/beta/recovery.signal
3amyckKaeM cepBep.

student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/beta
student$ sudo chmod -R 700 /var/lib/postgresql/13/beta

student$ sudo pg_ctlcluster 13 beta start

student$ psql -p 5433 -d backup_archive

| B=> SELECT * FROM t;

Mpuset, Mup!
Ewe opHa cTpoka
(2 rows)

BoccranoBUnIuChH BCE CTPOKH. HOCKOJ’II:Ky II0 YMOJTYaHHUIO IIPUMEHSAIOTCS BCe UMEIOIUeCs XKypHaJIbHbIe 3alliCHU, CEPBEP Cpa3y Iiepeliesn
B OOBIYHBIHN PeXuM U TOTOB IIPUHUMATH 3alIpOCHI Ha USMEHEHNE NaHHBIX:

| PB=> SELECT pg_is_in_recovery();

pg_is _in_recovery

6. BoccraHoB/IieHHe U3 0a30BOM pe3epBHOM KonmuH — immediate

| B=>\q

student$ sudo pg_ctlcluster 13 beta stop

student$ sudo rm -rf /var/lib/postgresql/13/beta

student$ sudo mkdir /var/lib/postgresql/13/beta

student$ sudo tar -xf /home/student/backup/base.tar -C /var/lib/postgresql/13/beta

Co3spaeM recovery.signal, B KOHQUTypaluoHHBIH ¢aii 3anucsBaeM KOMaHAy BOCCTAHOBIEHUS U 1IeJIeBYI0 TOUKY:
student$ sudo touch /var/lib/postgresql/13/beta/recovery.signal

student$ cat << EOF | sudo tee /var/lib/postgresql/13/beta/postgresql.auto.conf

restore_command = 'cp /var/lib/postgresql/archive/s%f %p'
recovery_target = 'immediate’

EOF

restore_command = 'cp /var/lib/postgresql/archive/%sf %p'
recovery target = 'immediate'

3amyckaeM cepsep.

student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/beta
student$ sudo chmod -R 700 /var/lib/postgresql/13/beta

student$ sudo pg_ctlcluster 13 beta start

student$ psql -p 5433 -d backup_archive

| PB=> SELECT * FROM t;



Mpueet, Mup!
(1 row)
BoccraHoBuUIIACh TOJIBKO IIepBasi CTPoKa.

Ha atot pas ObUIH IIPUMEHEHEI TOJIBKO XKYPHAJIbHEIE 3allUCH, HeOoOXOOUMEBIE IJIsi COTJIACOBAHUS JTaHHBIX. CepBep YXKe IIPUHUMaeT
3aIIpOCEHl Ha YTeHue, [Ipu HeO6XOJII/IMOCTI/I BOCCTaHOBJIEHHE MOZKHO IIPOAOJIZKUTE:

\ B=> SELECT pg_is_in_recovery(), pg_is_wal_replay_paused();

pg_is_in_recovery | pg_is wal_replay paused

TToCKOIBKY HaM He Hy2KHO NIPUMEeHSTh [TOCIeAyIoIIre 3alliCH, 3aBeplllaeM BOCCTAHOBJIEHNUE, ITIePEeBOJsI CEPBEP B OOBIYHLIHN PeKUM
(Hy2KHBHI TIpaBa CyIepIoJIb30BaTeNs):

| B=> \c - postgres
\ You are now connected to database "backup archive" as user "postgres".
B=> SELECT pg_wal_replay_resume();

pg wal replay resume

| PB=> SELECT pg_is_in_recovery();

pg_is_in_recovery

YTOOHI HE BEIXOAUTH U3 PeXKMMa BOCCTAHOBJIEHUS BPY4YHYIO, MOXKHO GBIJIO 3apaHee 3afiaTh 3HaUYeHHUe recovery target action =
\ )
promote'.



