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dusnueckoe pe3epBHOE KOIMMPOBdAHUE
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YTo Takoe JIOrHUYeCcKoe pe3epBHOE KOITMPOBaHHE
Kormmst Tabnurel
Kommst 6a3bl aHHBIX

Konug kiacrepa
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Jlornyeckaga konugd Posigres

Komanzpl SQL 77151 BOCCTaHOB/IEHUS JaHHBIX C HYJIS

+ MOXKHO C/leJ1aTh KOTIMIO OTZe/IbHOro 00beKTa M 6asbl

+ MO>XHO BOCCT@HOBUTBCS Ha KJlacTepe Ipyroll OCHOBHOM BepCUU
+ MOKHO BOCCTAaHOBUTBLCS Ha IPYTOM apXUTeKType

— HeBbICOKasi CKOPOCTh

CyLLecTBYeT ABa BUaa pe3epBUpoBaHns: 1ornyeckoe 1 hrusnyeckoe.

Jlornyeckoe pesepBunpoBaHne — 310 Habop KomaHzg SQL,
BOCCTaHaB/MBawLLasa knactep (Mnun 6asy AaHHbIX, UK OTAENbHbIA 00BHEKT)
C Hyns.

Takas konua npeacTtasnsieT coboi, No CyTU, 06bIYHbLIN TEKCTOBbIN daiin, 4YTo
[A€eT U3BECTHYI MMOKOCTb. Hanpnmep, MOXHO caenaTb KOMuo TOMbKO TEX
06bEKTOB, KOTOPbIE HYXXHbI; MOXHO OTpefakTupoBaTthb aiis, U3MeHB
MMEHa WU TUMbl AaHHbIX U T. M.

Kpome Toro, komaHabl SQL MOXHO BbINOMHUTL Ha Apyroi Bepcun CYB/,
(Npy HaNMYUKN COBMECTUMOCTU Ha YPOBHE KOMaHpg) Uiv Ha gpyrom
apxutekTtype (To ecTb He TpebyeTca ABONYHAA COBMECTUMOCTD).

OpaHako anst 60NbLUON 6a3bl 3TOT MEXaHN3M He3(PEKTUBEH, MOCKObKY
BbINO/IHEHNE KOMaH/, 3aiiMeT MHOIro BpeMeHU. K TOMY e BOCCTaHOBUTb
CUCTEMY 13 TaKOW pe3epBHOM KOMMUM MOXHO TO/IbKO HAa TOT MOMEHT,

B KOTOPbIiA OHa Oblna caenaHa.

https://postgrespro.ru/docs/postgresqgl/13/backup-dump
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COPY: konunsa Tabnuupl Posigres

PesepBHOe KommMpoBaHue

BBIBOJ, TAO/ULIBI M/TA Pe3y/IbTaToB 3ampoca B ¢aiis, Ha KOHCOJTb
WY B TIPOTPamMMy

BoccraHoBiedue

nobaBsieHre CTPOK M3 (aiiia WM ¢ KOHCOJH K CyIeCTBYIoIlel Tabnure

CepBepHbIY BApUAHT KnueHTCKWM BapuaHT
KOMaH/ja SQL COPY KoMaHza psql \CoOrPY
(aiin mo/mKeH ObITH JOCTYTIEH daiin [o/mKeH ObITH JOCTYTIEH
T10JTb30BaTesII0 postgres 3amnycTuBliIeMy psql
Ha cepBepe Ha K/IMeHTe

Ecnun TpebyeTcst coxpaHnTb TOMIbKO COAEPXKMMOE OAHOI TabnuLbl, MOXHO
BOCNosb3oBaTbcsa kKomaHaon COPY.

KomaHga no3sonset 3anucarb 1abnvuy (Mnu pesynstar npon3BosibHOro
3anpoca) nnm6éo B daiin, Mbo Ha KOHCO/b, IM60 Ha BXOA NPON3BO/IbHOM
nporpamme. INpn 3ToM MOXHO yKa3aTb psif NapaMeTpoB, Takmx Kak popmat
(TEKCTOBbIW, CSV NN ABOWYHbIN), pa3fenuresib Nonein, TEKCTOBOE
npegctasneHne NULL n gp.

[pyroii BapMaHT KOMaH/bl, HAO6OPOT, cUMUTbIBaAET U3 dharina Uian N3 KOHCON
CTPOKM C MOMISAMU 1 3anucbiBaeT nx B Tabnuuy. Tabnvuya npu aTom He
OYNLLAETCHA, HOBblE CTPOKM [,06aBAAIOTCA K YXXe CYLLeCTBYOLWUM.

KomaHga COPY paboTaeT cyLleCcTBEHHO ObICTpee, YeM aHas10TMYHbIe
koMmaHabl INSERT — K/IMEHTY He HY>KHO MHOrO pa3 obpallarbCa K cepBepy,
a cepBepy He HY)XHO MHOro pa3 aHa/IM3npoBaTb KOMaHbl.

https://postgrespro.ru/docs/postgresqgl/13/sql-copy

B psql cywecTByeT KNnMeHTCkui BapmaHT komaHabl COPY ¢ aHaormMyHbIM
CUHTaKcucoM. B otnnune ot cepBepHoro BapmaHta COPY, KOTOpbIi
AaBnseTca komaHgoi SQL, KMEeHTCKMIA BapyaHT — 3To KoMaHga psql.

YkazaHue umeHn paiina B komaHae SQL cooTBeTCcTBYET (haisly Ha cepBepe
BA. Y nonb3oBatens, nog KotopbiM pabotaet PostgreSQL (06bI4HO
postgres), Ao/mKeH ObITb AOCTYN K 3TOMY doainny. B KnneHTcKoMm BapuaHTte
obpalleHue K (haitsly nponcxoguT Ha KNIMEHTe, a Ha cepBep nepegaercs
TO/NIbKO COLEPXMMOE.

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




COPY

Co3pmanum 6a3y ODaHHBIX U TAaOJIUIY B HEH.

=> CREATE DATABASE backup_overview;

CREATE DATABASE

=> \c backup_overview

You are now connected to database "backup overview" as user "student".
=> CREATE TABLE t(id numeric, s text);

CREATE TABLE

=> INSERT INTO t VALUES (1, ‘Mpuset!'), (2, ''), (3, NULL);

INSERT 0 3

=> SELECT * FROM t;

(3 rows)

BoT Kak BHEIMIAOUT TaOnuila B BEIBome KoMaHasl COPY:

=> COPY t TO STDOUT;

1 Mpusert!
2
3 \N

O6paTI/ITe BHHUMaHNE Ha TO, YTO IIyCTasd CTPOKa U NULL — Pa3Hbl€e 3HAYEeHUdA, XO0THA, BBIIIOJIHASA 3aIlIPOC, 3TOTO0 U HE 3aMEeTHO.

AHAaIOTUYHO MOXKHO BBOJUTE JaHHEIE:
=> TRUNCATE TABLE t;
TRUNCATE TABLE

=> COPY t FROM STDIN;

1 Hi there!
2

3 \N

\.

COPY 3

ITpoBepumM:

=> \pset null '<null>’
Null display is "<null>".

=> SELECT * FROM t;

id | s
ceeed e
1 | Hi there!

2|
3 | <null>

(3 rows)
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pg_dump: Konus 6a3bl Posigras

PesepBHOe KommMpoBaHue
BbIZIa€T Ha KOHCOJ/Tb WM B (paii 6o SQL-ckpumnT,
6o dPXHUB B CIielia/IbHOM cbopMaTe C OI/iaB/IeHHneM
noaaep>K1uBaeT IapajiyieJibHOE BBITIO/THEHHE

TI03BOJISIET OTPAHUUUTE HaOOP BBITPYKaeMbIX 0OBEKTOB
(Tabmuriel, cxembl, ToJbKO DML wmu Tonbko DDL u T. 1)

BoccTaHoB/ieHue

SQL-ckpunt — psql
¢opmar c ornaBneHuemM — pg_restore

(HO3BOJ'I$IET OrpaHHUYHTDb Ha60p 00LEeKTOB Mpr BOCCTAaHOBJIEHKWH
" NnoAAep>KHUBAET Ildpa/lJIe/IbHOE BbIHOfIHeHI/IE)

HOBasi 6a3a o/DKHa OBITh Co3/jaHa 13 11abioHa template(
3apaHee JIO/DKHBI OBbITh CO3/IaHbl POJTU U TaO/TMUHBIE TIPOCTPAHCTBA

[na co3gaHns NoSTHOLLEHHOW pe3epBHO Konuu 6a3bl AaHHbIX UCMNOJb3yeTCs
yTunuta pg_dump. B 3aBUCMMOCTU OT yKa3aHHbIX NapaMeTpoB,
pe3ynsratom paboTbl ABnseTcs Mmoo SQL-CKpUNT, cogepxxalinini KomaHapl,
cospgarolne BblbpaHHble 06BbEKTLI, MO0 (haiin B cneunanibHOM popmaTte

C Or/1laB/ieHMEM.

UTo6bl BOCCTAHOBUTbL 00bEKTLI U3 SQL-CKpunTa, 4OCTATOYHO NPOrHaThb ero
yepes psql.

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

[na BOCCTaHOBNEHNSA pe3epBHO KONuK B cneunasibHoOM dpopmaTte
TpebyeTca apyras ytunuta — pg_restore. OHa umTaet hann n npeobpasyet
ero B 06bl4Hble kKomaHAb! psgl. MpenmyLecTsBo B TOM, YTO Ha60p 06HLEKTOB
MOXHO OrpaHNYnTb He NPW Co34aHnK Pe3epBHOM KOMuK, a yxxe npu
BOCCTaHOB/eHUN. Kpome Toro, co3faHne pe3epBHO KoMy B crneunasibHOM
doopmare 1 BOCCTaHOB/IEHNE U3 HEE MOXET BbINONHATLCS NapasiiesibHo.

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

Basy gaHHbIX AN BOCCTaHOB/MEHWS HaA0 co3fasartb U3 wabnoHa templateO,
TakK KaK BCe U3MeHeHud, caenaHHble B templatel, Takke nonagyT

B pe3epBHy0 Konui. Kpome Toro, 3apaHee A0/HKHbl 6bITb CO34aHbl
HeobxoAnmble ponn 1 TabnnyHble NPOCTPAHCTBA, NOCKO/bKY 3TN OObEKTHI
OTHOCATCS KO BCeMy KnacTtepy. [locsie BOCCTaHOB/IEHMA 6a3bl UMEET CMbIC/T
BbINO/IHUTL KOMaHAy ANALYZE, koTopas cobepeT cTaTtuCcTUKy.
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pg_dumpall: konua knactepa Posgares

PesepBupoBaHue

CoXpaHsieT BeCh KJjlacTep, BK/IH0Uasi po/y U Tab/IMuHble IPOCTPaHCTBA
BbI/IaeT Ha KOHCOJIb WK B (a1 SQL-ckpunt

napasuie/ibHOe BBITIOIHEHKe He TOAIep>KUBAeTCsl, HO MO)KHO BbITPY3UTh
TOJIBKO I7I00a/bHble 00BEKTHI M BOCTIONB30BaThCs pg_dump

BoccraHoBniendue

C romolibo psql

UT06bI CO34aTh pe3epBHYIO KONUI0 BCEro Knactepa, BKIYas posv u
TabnMyHble NPOCTPaHCTBA, MOXHO BOCMNO/b30BaTbLCA YyTUANTON pg_dumpall.

Mockonbky pg_dumpall Tpebyetca goctyn ko Bcem ob6bektam Bcex b/,
MMeeT CMbIC/ 3arnyckaTb ee OT MMEeHW cyneprnosib3oBarensd. YTuamra rno
oyepean nogkayaeTcs K kaxaoil B knacTtepa 1 BbIrpy)Xaet UHhopmMauuio
C nomoLblo pg_dump. Kpome TOro, oHa CoXpaHseT 1 faHHble,
OTHOCSAILLMECA K KnacTepy B Lie/IOM.

Pesynstatom pabotbl pg_dumpall sensetca ckpunt gna psql. Apyrve
doopmartbl He noagepXkmBaroTcA. ITo o3HayaeT, yYto pg_dumpall He
noanepXnBaeT napasiiesibHy0 BbIrPy3Ky AaHHbIX, YTO MOXET OKa3aTbCA
npo6nemMoin Npu 60/bLINX 06beMax faHHbIX. B TakOM cnyyae MOXHO
BOCMO/1b30BaTbCA K/1t04oM --globals-only, 4To6bl BbIrPY3UTb TOSTILKO POV U
Tab/IMyHble NPOCTPAHCTBA, a caMun 6a3bl AaHHbIX BbIrPY3UTb C MOMOLLbHO

pg_dump.
https://postgrespro.ru/docs/postgresqgl/13/app-pg-dumpall




Yruwiura pg_dump

ITocMoTpuM Ha pe3ynabTaT paboTH yTUIUTH pg dump B ipoctoM ¢popMaTte (plain). O6paTuTe BHUMaHNe Ha TO, B KAKOM
BHUMIE COXPaHEHEI JaHHbIE U3 TAOIHUIIEL.

Ecnu B ma6noH templatel BHOCHINCH Kakue-mub0 U3MEHeHUsI, OHU TaKKe IOIafyT B Pe3epBHYI0 Konui. [loaToMmy mpu
BOCCTAHOBJIEHWH 0a3bl JaHHBIX UMEEeT CMEICII TPeIBAPUTEIIbHO CO30aTh ee U3 mabnoHa template0 (yKa3aHHBIN KITIOY --
create mo6aBisgeT HyKHbIE KOMAaHAL aBTOMATUYECKH).

student$ pg_dump -d backup_overview --create

-- PostgreSQL database dump

-- Dumped from database version 13.6 (Ubuntu 13.6-1.pgdg20.04+1)
-- Dumped by pg_dump version 13.6 (Ubuntu 13.6-1.pgdg20.04+1)

SET statement timeout = 0;

SET lock timeout = 0;

SET idle _in_transaction_session_timeout = 0;

SET client encoding = 'UTF8';

SET standard _conforming strings = on;

SELECT pg catalog.set config('search path', '', false);
SET check function bodies = false;

SET xmloption = content;

SET client min _messages = warning;

SET row_security = off;

-- Name: backup overview; Type: DATABASE; Schema: -; Owner: student

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

ALTER DATABASE backup_overview OWNER TO student;
\connect backup overview

SET statement timeout = 0;

SET lock timeout = 0;

SET idle in transaction_session_timeout = 0;

SET client encoding = 'UTF8';

SET standard conforming strings = on;

SELECT pg catalog.set config('search path', '', false);
SET check function bodies = false;

SET xmloption = content;

SET client min messages = warning;

SET row security = off;

SET default_tablespace = '';

SET default table access method = heap;

-- Name: t; Type: TABLE; Schema: public; Owner: student

CREATE TABLE public.t (
id numeric,
s text

);

ALTER TABLE public.t OWNER TO student;

-- Data for Name: t; Type: TABLE DATA; Schema: public; Owner: student

COPY public.t (id, s) FROM stdin;
1 Hi there!

2

3 \N



-- PostgreSQL database dump complete

B KauecTBe prMepa KUCIIONIb30BaHUS CKONUPyeM Tabmuily B IpyTyio 6a3y.

=> CREATE DATABASE backup_overview?2;

CREATE DATABASE

student$ pg_dump -d backup_overview --table=t | psql -d backup_overview2

SET
SET
SET
SET
SET
set config

(1 row)

SET

SET

SET

SET

SET

SET

CREATE TABLE
ALTER TABLE
COPY 3

student$ /usr/lib/postgresql/13/bin/psql -d backup_overview2

| => SELECT * FROM t;

(3 rows)



du3nyeckoe KonmpoBsaHme

Yto Takoe ¢r3nUecKoe pe3epBHOE KOMMPOBaHUE
Xo0J10HOe U ropsiuee pe3epBHOE KOIMMPOBaHUe
[IpoToKo/ periMkanuu

ABTOHOMHBIE pe3epBHbIe KOMUU

HernpepeiBHas apxuBalyis )KypHasioB Mpe/3anucu

10
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dun3nyeckada Kkonmd Posigres

MCHOJI]':BYETCH MeXaHH3M BOCCTAHOBJ/IEHUS TT0C/Ie COOs:
KOITHUA NdHHBIX W JKYPHAJIbI ITIpea3dITiCH

+ CKOPOCTb BOCCTAHOBJIEHUSI

+ MO’KHO BOCCTAaHOBUTD K/IacTep Ha Orpe/ie/ieHHbI MOMEHT BpeMeH!

— HeJlb3sl BOCCTAaHOBHUTh OT/Ie/IbHYI0 6a3y JaHHBIX, TOJILKO BECh K/lacTep
— BOCCTaHOBJIEHUEe TOJIbKO Ha TOU yKe OCHOBHOM BepCUM U apXUTEKType

11

du3snyeckoe pesepBMpoBaHNE NCNOMNb3yeT MeXaHN3M BOCCTaHOB/IEHUSA
nocne c6oes. /19 aTOro TpebdyoTC:

- Konusa painoB knactepa (6asoBas pesepBHas Konus);

- HAbOp XypPHa/I0B Npeas3anmcu, Heo6XoANMbIX /19 BOCCTAHOB/EHUSA
COr/1acoBaHHOCTMW.

Ecnu chaiinoBasn cuctema yxe corsacosaHa (Konus cHuManach npu
KOPPEKTHO OCTaHOB/IEHHOM CEpPBEpPE), TO XYpPHasibl He TpebyloTcA.

OAHaKo Hasmume apxuBa XypHasioB NO3BO/ISIET U3 6a30B0I Pe3epBHON
KOMWM Nosly4ymTb COCTOSIHME KacTepa Ha f1tlo60i MOMEHT BpeMeHW. Takum
06pa3oM MOXXHO BOCCTAHOBUTb PE3EPBHYHO KOMUIO NPaKTUYECKN HA MOMEHT
c60s1 (IM60 co3HaTe/IbHO BOCCTAHOBUTb CUCTEMY Ha HEKOTOPbIN MOMEHT

B MPOLU/IOM).

BbiCOKasi CKOPOCTb BOCCTAHOB/IEHVSI 1 BO3MOXHOCTb CO3/1aBaTb KOMUIO
«Ha NeTy», He BbIK/llouas cepBep, AenaeT dUu3nmueckoe pesepeupoBaHme
OCHOBHbIM MHCTPYMEHTOM NEPUOANYECKOT0 PE3EPBHOI0 KOMUPOBaHUSI.

https://postgrespro.ru/docs/postgresqgl/13/backup-file

https://postgrespro.ru/docs/postgresqgl/13/continuous-archiving
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[OpsAY0 NNm XonogHO? Pos{gres

I'opsiuee
XoJiofHOE pe3epBUpOBaHUE
pe3epBHpOBaHUe
daiiioBas cucTeMa BBIK/TIOUEHHOM HeaKKypaTHO paboraroriem
KOTIUPYETCSI TIPH... cepBepe BBIK/TFOU€HHOM cepsepe
cepBepe
HYXHbl
cneyuanbHble
cpeacTea
}KypHa JIbI He HY>KHbI HY>XHBI C nocne,quf/i HY>KHBI 3a BpeMs
TIpe/JBapUTe/LHOM KOHTPOJIBHOM TOUKM  KonrposaHus ©C

3dITUCH...
HaxofaTca
B ¢haiinosoit
cucteme

cepeep
He [Jo/KeH yaannTs WAL
paHblLe BpemMeHu

12

dusnyeckoe pesepsrpoBaHmne Tak NN MHade npegnonaraet cosgaHme
Konun oaisioBo CUCTEMBI.

Ecnn konusa co3gaeTtca Npu BbIKKYEHHOM CepBepe, OHa Ha3blBaeTCs
«X0n10gHo». Takasa Konusa imbo coaepXuT cornacoBaHHble gaHHble (ecnu
cepsep Obl/1 BbIK/TKOYEH aKKypaTHO), NGO COAEPXUT BCE HEOOXoAuMble ANs
BOCCTaHOB/IEHNSA XYPHasIbl (HAaNpUMep, ecnn UCMnosb3yeTCcA CHAMOK fAaHHbIX
cpeacTteaMim onepaumoHHON cUCTEMbI). ITO yNpoLlaeT BOCCTaHOB/IEHNE, HO
TpebyeT ocTaHOBa cepBepa.

Ecnu konna cosgaetcs npu pabotatowem cepsepe (4To TpebyeT
onpeaeneHHbIX AeNCTBUIA — MPOCTO Tak KonuposaTtb thaiibl HeNb35), OHa
Ha3blBaeTCA «ropsyei». B aToM cnyyae npouenypa CnoxHee, HO No3BoOsSET
060iTNCb 6e3 ocTaHoBaA.

[Mpwn ropsiuem pesepsupoBaHnmn konna ®C byaeT coaeparb
HecornacoBaHHble gaHHble. OgHaKo MexXaHU3M BOCCTaHOB/EHUA NOCNe
c60eB MOXHO yCMneLwHO NPUMEHUTb N K BOCCTAHOB/IEHNIO U3 Pe3ePBHOIA
Konuwu. 15 3TOro NOTPebyoTCA XypHasibl Npeg3anicy Kak MUHUMYM 3a
BpeMS KONUpPOBaHWA doaiinos.
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ABTOHOMHAasA Konus Posygres

ABTOHOMHas1 KOTIUSI COAEPIKUT U (paiiyibl JaHHbIX, © WAL

Pe3epBHOe KonupoBaHue — yTunuTa pg_basebackup

TIOJK/IFOUAeTCs K CepBepy I10 IPOTOKOJIY perIMKaluu

BBIIOJIHSIET KOHTPOJIBHYO TOUKY

KOIUpyeT (paii/IoByl0 CUCTEMY B yKa3aHHBIN KaTasior

coxpaHsieT Bce cermeHTbl WAL, creHepupoBaHHbIe 3a BpeMsi KOIMPOBaHUs

BoccraHoBnenue

pa3BoOpauKMBaeM CO3/IaHHYI0 AaBTOHOMHYHO KOTTHIO
3arycKaeM cepBep

13

[na co3gaHnsa ropsyein peepBHON KONUKM CyLecTBYyeT yTunanTa
pg_basebackup.

BHauasie yTunuta BbINOSTHAET KOHTPO/IbHYHO TOUKY. 3aTeM KOnnpyeTcs
dhaiinoBas cuctema knacrepa.

Bce chaiinel WAL, creHepupoBaHHble CEPBEPOM 3a BPEMSI OT KOHTPO/IbHOM
TOYKM 40 OKOHYaHMSA KONnMpoBaHus hainioB, Takxke KOMMpyrTCs

B pe3epBHYH0 KONuIo. Takas Konnsa HasblBaeTCA aBTOHOMHOM, NOCKOJ/IbKY
coOepXuT B cebe Bce HEOOXOAMMOE AN BOCCTAHOB/EHWS.

[NA BOCCTAHOB/IEHMA AOCTATOYHO pa3sBepPHYTb Pe3epBHYHO KOMUIo U
3anycTutb cepsep. Npn He06X0AMMOCTUN OH BbIMOIHUT BOCCTAHOB/IEHNE
cornacoBaHHOCTM € NOMOLLbIO nmetowmxcs tannos WAL 1 6yaet rotos
K paborte.

https://postgrespro.ru/docs/postgresql/13/app-pgbasebackup
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[MpoTOKON penamkauun Pos{gres

[IpoTokon

IoJ/iy4eHHe MOTOKA >KYPHaJ/IbHBIX 3arnmcen
KOMaH/JbI YTIDAB/I€HW pe€3€PBHBIM KOIMMPOBaHUEM U pEHHHKauHEﬁ

O6cny>kuBaetcs rporjeccoMm wal_sender
[TapameTtp wal_level = replica

Cnot pervikaru

CepBepHbBIN 00BEKT [Jis TIO/TyUeHUsI )KyPHa/IbHBIX 3arucei
TIOMHMT, KaKasl 3aIiCh Obla CUMTaHa roceHen
cermeHT WAL He yansieTcs, TIoKa OH MOTHOCTBIO He TMPOYMTaH yepe3 CJI0T

14

UTO6bI COXpaHUTb BCe Heobxoanmble Ana BoccTaHoBneHusa dainsl WAL,
creHepupoBaHHbIe CEPBEPOM 3a BPeEMS KONMMpPOoBaHMA dpainnos, ytunanta
NoAK/IIYaETCA K cepBepy No cneymasibHoOMy NPOTOKO/Y PensiMkaymnu.
HecmoTps Ha Ha3BaHWe, 3TO NMPOTOKOJT UCMNOMb3YETCA He TO/IbKO ANA
pennvkaumm (0 KOTOpor NONAET peyb B CrieAyoLLEe TeME), HO U ANs
pe3epBHOro KonnmposaHuA. NpPOTOKO NO3BONAET NOyyaTb NOTOK
XXYPHa/IbHbIX 3anucein napasnenibHoO C KonMpoBaHMeM doaiisiom.

UTo6bI cepBep He yaanun Heobxoammble dpainibl WAL npexaneBpeMeHHo,
MOXET MCMNOb30BaTbCS C/I0T peninkaymu.

na Toro, YyTOOBI nogksiroyeHmne Ob1/10 BO3MOXHO, HeO6XOﬂ,I/IM pAaa HaCTpoeK.

Bo-nepB.biX, posnb aomkHa obnagars atpnoytom REPLICATION (unu 6bITb
cynepnosb3oBarenem). Kpome Toro, 3Toi posiv AO/HKHO ObIThb BblAAHO
paspelleHne B KoHdmrypaumoHHom doaiine pg_hba.conf.

Bo-BTOpbLIX, NapameTp max_wal_senders fo/mkeH ObITb YCTaHOBMEH

B 4OCTATO4YHO 60/IbLIOE 3HaYeHne. ITOT napamMeTp OrpaHUYnBaEeT YMUC/O
O4HOBPEMEHHO paboTatoLlmx npoueccos wal_sender, 06C/y>XKnsarLLmnx
NOAKMOYEHUSA MO NPOTOKOY penivkaunn.

B-TpeTbux, napametp wal_level, onpegensaowmii KonnyecTtso MHGopmaLmm
B )XypHase, Ao/mkeH ObITb YCTaHOB/EH B 3Ha4YeHue replica.

HaumHas ¢ Bepcun 10, HACTPOIKM NO YMOTHAHUIO YXXe BK/oUaloT BCE 3TK
TpeboBaHus (NPU NOKaSIbHOM MOAK/TUYEHNN).

https://postgrespro.ru/docs/postaresal/13/protocol-replication




o)) PROFESSIONAL

ABTOHOMHAasA Konus Posygres

OCHOBHOI# cepBep

select, insert
update, delete
C

cermeHTbl WAL

6a3osas konus
+

wal[[ ]
HNIENER
LI T
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Ha aTom pucyHke cneBa npeacTtas/ieH OCHOBHOW cepBep. OH obpabaTbiBaeT
nocTynarLiue 3anpocsol; npu aTom popmupytotcs 3anncu WAL n
N3MEHAETCH COCTOoAHME 6a3 AaHHbIX (CHavana B 6ydpepHOM Kelle, NOTOM Ha
avcke). CermeHTbl WAL UMKIMYeCcKn nepesanucbiBarotcs (TouHee,
yOa/STCA CTapble CerMeHTbIl, Tak Kak MMeHa (hanfioB YHUKa/IbHbI).

BHU3Y puCcyHKa (a B peasibHOI XN3HN — 0ObIYHO Ha ApPYyrom cepsepe)
n306paxeHa co3gaHHas pesepBHasa Konna — 6azoBas KONnA faHHbIX U
Ha6op channos WAL.



ABTOHOMHas1I pe3epBHasi KOIUsI

3Ha4yeHUus IIapaMeTpPOB I10 YMOJIYaHHUIO IIO3BOJISAIOT UCIIOJIE30BATh PEIIJINKAIIUIO:

=> SELECT name, setting
FROM pg_settings
WHERE name IN (‘'wal_level', 'max_wal_senders');

name | setting
_________________ B
max_wal_senders | 10
wal level | replica
(2 rows)

Paspemenre Ha JI0KalIbHOE MOAKJIIOYEHHE 110 IPOTOKOJTy pelukanuu B pg_hba.conf Takke nmponucaHo 1o yMoIdaHUIO
(XOTsI 9TO ¥ 3aBUCHUT OT KOHKPETHOM IMaKeTHOM COOPKH):

=> SELECT type, database, user_name, address, auth_method
FROM pg_hba_file_rules()
WHERE 'replication' = ANY(database);

type | database | user name | address | auth method
------- R R T S R
local | {replication} | {all} | <null> | trust

host | {replication} | {all} | 127.0.0.1 | md5

host | {replication} | {all} | ::1 | md5

(3 rows)

Eme opuH Knactep 6a3 maHHBIX replica GBI IpeBapUTeIbHO UHUITMATU3UPOBaH Ha NopTy 5433. Y6enuMmcs, 4To KjlacTep
OCTaHOBJIEH, C IOMOIIBIO0 YTUIUTHL ITakeTa Ay Ubuntu:

student$ pg_lsclusters

Ver Cluster Port Status Owner Data directory Log file
13 main 5432 online postgres /var/lib/postgresql/13/main /var/log/postgresql/postgresql-13-main.log
13 replica 5433 down postgres /var/lib/postgresql/13/replica /var/log/postgresql/postgresql-13-replica.log

Co3pmamuM pe3epBHYIO Konuio. Micons3yem dhopmat mo ymondanuio (plain):

student$ sudo rm -rf /home/student/basebackup

student$ pg_basebackup --pgdata=/home/student/basebackup

3aMeHUM KaTaJloT KjacTepa replica co3maHHOM KOMUeH:

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

student$ sudo mv /home/student/basebackup/ /var/lib/postgresql/13/replica
®aiinbl KJ1acTepa OOJI2KHEI IPUHAJIeXkaTh I1I0JIb30BaTeNo0 postgres.

student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/replica
[IpoBepuM COfmepKUMOe KaTajiora:

student$ sudo 1s -1 /var/lib/postgresql/13/replica

total 336

SrW------- 1 postgres postgres 224 anp 11 22:59 backup label
Srw------- 1 postgres postgres 262059 anp 11 22:59 backup manifest
drwx------ 8 postgres postgres 4096 amp 11 22:59 base
drwx------ 2 postgres postgres 4096 amp 11 22:59 global
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg commit ts
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg dynshmem
drwx------ 4 postgres postgres 4096 anp 11 22:59 pg logical
drwx------ 4 postgres postgres 4096 anp 11 22:59 pg multixact
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg notify
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg replslot
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg serial
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg snapshots
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg stat
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg stat tmp
drwx------ 2 postgres postgres 4096 anmp 11 22:59 pg subtrans
drwx------ 2 postgres postgres 4096 anp 11 22:59 pg tblspc

drwx------ 2 postgres postgres 4096 anp 11 22:59 pg twophase



Srw------- 1 postgres
drwx------ 3 postgres
drwx------ 2 postgres

Srw------- 1 postgres

postgres
postgres
postgres
postgres

3 anp 11 22:59 PG_VERSION
4096 anp 11 22:59 pg wal
4096 anp 11 22:59 pg xact
88 amp 11 22:59 postgresql.auto.conf



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOI1 cepsep pesepBHbIli cepsep

A’

select, insert select, insert
update, delete update, delete
C (L= ] ~
cermeHTbl WAL <>Q
6a3osas konus
+
wal [T ]
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[Mpn BOCCTaHOB/IEHUN Ga3oBas pe3epBHasA KoNuA, BKKYatoLas
Heobxoaumble daiinbl WAL, paszBopaynBaeTcs, HanpumMep, Ha Apyrom
cepsepe (cnpaBa Ha PUCYHKe).

Mocne cTapTa cepBepa OH BOCCTaHaB/MBAET COMNMacoBaHHOCTb U
NnpUcTynaet Kk paboTte. BoccTaHOBMEHNE NPOVUCXOANUT HA TOT MOMEHT
BPEMEHMU, Ha KOTOpbI Gblna caenaHa pesepBHas konusi. PasymeeTcs,
3a npollejlliee BpeMsi OCHOBHOI cepBep MOXET YiiTU Aaneko Brnepeqa,.



BoccTaHoOB/IeHHe H3 AaBTOHOMHOH Pe3epPBHOH KOIIHH

B mporiecce 3amycka IPOU30HAET BOCCTAHOBIEHNE U3 PEe3EePBHON KOIIUU.
student$ sudo pg ctlcluster 13 replica start

Tenepb o6a cepBepa paboTalOT ONHOBPEMEHHO U He3aBUCUMO.
OCHOBHOM CepBep:

=> INSERT INTO t VALUES (4, 'OcHoBHOW cepBep');

INSERT 0 1

=> SELECT * FROM t;

<null>

CepBep, BOCCTAHOBIEHHBIN U3 Pe3€PBHON KOIIUU:

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d backup_overview
| => INSERT INTO t VALUES (4, 'Pe3epBHas konusa');

| INSERT 0 1

| => SELECT * FROM t;




o)) PROFESSIONAL

ApPXV1B XYypHa0B Pos{gres

@dali10BbIM apXUB

cermeHTbl WAL KOTIMPYIOTCSI B apXUB TI0 Mepe 3aro/THeHuUsI
MeXaHH3M paboTaeT 1o/, yrpaB/ieHleM cepBepa
Hen30e>KHBI 3a/1ePKKH T0MaJaHusl IaHHbIX B apXUB

[TOTOKOBBIM apXuB

B apXUB TMOCTOSIHHO 3aITMChIBAETCS TIOTOK JKYPHA/IbHBIX 3aTMCei
TpebyroTCsl BHELlIHNe Cpe/iCTBa
3a/lep>KKA MUHHUMAJTbHbI
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[anbHeliwee pa3BuTne naen ropayert pesepBHOM Konuu: pas y Hac ecTb
Konna (painsioBoi CUCTEMbI U XXypHaUsibl ynpexaaroLei 3anvcu, To,
MOCTOSAHHO COXPaHsIsi HOBbIE XXYpPHaUibl, Mbl CMOXEM BOCCTAHOBUTb CUCTEMY
He TO/IbKO Ha MOMEHT KOonunpoBaHus hait/ioB, HO 1 BOOOLLE Ha
MPOW3BO/bHbI MOMEHT.

[nsa aToro ecTb ABa cnocoba. NepBblii COCTOUT B TOM, YTOObI HE MPOCTO
nepesanucbiBatb thannsl WAL, a npegsaputenbHO oTkNaabiBaTb UX Kyaa-To
B apXxmB. ITO MOXHO peasin3oBaTb CneynasibHbIMU HACTPOKamMn cepeepa.
K coxaneHuto, npu Takom BapmaHTe dpainn WAL He nonageT B apxmB, Nnoka
CepBep He NepekIlUYNTCA Ha 3anncb B Apyron daiin.

BTopoii cnoco6 — NOCTOSIHHO YMTaTb XYpPHaslbHblE 3aN1CK NO NPOTOKONY
pennvkauum 1 3anncbiBaTb UX B TOT Xe apXxuB. Mpu Takom BapuaHTe
3aePXKN 6yayT MUHMMasIbHbI, HO NOTPEBYETCA HACTPOUTL OTAENbHYH OT
cepBepa yTUNnUTY Ans nonyyeHust JaHHbIX U3 NoToKa.



o)) PROFESSIONAL

dannNoBbIN apXNB XYPHAUIOB Posigres

I[Tporiecc archiver

[TapameTpsbl
archive_mode = on
archive_command koManzia shell gns1 korpoBanusi cermeHTa WAL
B OT/|eJIbHOE XPaHU/IUII[e
AJiroputm

ripy nepekttoueHnH cermeHTa WAL BbI3bIBaeTcst KomaHza archive_command
ec/IM KOMaH/la 3aBepIuaeTcst co cratycoM 0, CerMeHT yzassieTcst

€CJ/IM KOMadH/ld BO3BpdIlldeT He 0 (B YdaCTHOCTH, eC/IM KOMdH/d He 3a,ana),
CerMeHT OCTaeTCsd A0 TeX I10op, IMOKa IIOIMbITKa He 6y,£[€T YCHEMHOﬁ
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dalinoBblii apxuB peanunsyetcs OOHOBLIM npoLeccom archiver.

PostgreSQL no3sondaeT onpeaenntb o118 KONMPOBaHUA NPON3BOJILHYIO
komaHay shell B napametpe archive_command. Cam mexaHn3Mm BK/1loHaeTCH
napameTpom archive_mode = on.

O6Lwwmin anropuTm Takos. Npu 3anonHeHnn ovyepeaHoro cermeHta WAL
BbI3blBAETCA KOMaHAa KonmposaHusA. ECniv oHa 3aBepLluaeTca ¢ HyN1eBbIM
CTarycom, TO CErMeHT MOXET ObITb yaasieH. Ecnn e HeT, To cermeHT

(v cnepyowme 3a HAM) He ByAeT yaasieH, a cepsep dyaet nepuoanyeckm
NbITaTbCA BbINO/IHUTL KOMaHAy, noka He nonyuut 0.

https://postgrespro.ru/docs/postgresaql/13/continuous-archiving




o)) PROFESSIONAL

dannNoBbIN apXNB XYPHAUIOB Posigres

OCHOBHOI4 cepBep

select, insert
update, delete
-

Dj:l archive_command
( D]:D:\:D] X IO
[ TTTT 1T

apxue WAL

6asosas konus
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Ha aTom pucyHke n3o6paxeH OCHOBHOW cepBep C HaCTPOEHHbIM
HenpepbIBHbIM apXMBUPOBaHNEM: 3ano/IHeHHbIe cermeHTbl WAL
KOMMPYIOTCA B OTAE/bHbI apXUB C MOMOLLbIO KOMaHAbl B napameTpe
archive_command. O6bI4YHO TakoW apXxvB PacnosioXeH Ha ApYyrom cepsepe.

Tam xe co3naercs 6asoBasi pe3epBHas Konus (MM HECKOMIbKO KOMWA,
CAleNlaHHbIX B Pa3Hble MOMEHTbI BPEMEHMN).



o)) PROFESSIONAL

[TOTOKOBbIN apXMB XYPHAUI0B Posgares

YTunuta pg_receivewal
TIOZIK/TFOUAeTCsI TI0 TIPOTOKO/TY PeriMKalyy (MOXKHO UCTIOb30BaTh CJIOT)
Y Harpas/isieT MOTOK 3arnvceit WAL B (ailibl-cerMeHThbI

CTapTOBas MMO3UIHA — Ha4da/I0 CerMeHTa, C/IeAYyHoIero 3a rnocjiegHum
3dI10/IHeEHHBIM CeIrMeHTOM, HaﬁAEHHbIM B KaTaJjiore,
W/IK HAa4aJI0 TeKylllero cerMeHTa CepBepa, €C/IM KaTajor HYCTOﬁ

B OT/In4une OT ('baﬁ]'[OBOFO dPXHB4d, 3alTUCH MULIIYTCA ITOCTOAHHO

TIpY Tiepexo/ie Ha HOBBIY CcepBep HaJi0 TiepeHaCcTpanuBaTh apaMeTphbl
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[pyroe pelleHne — 1cnosib3oBaHne yTUinTbl pg_receivewal ans 3anmcu
CErMeHTOB B apX1B Mo NPOTOKO/Y NMOTOKOBOV pensinKaLuu.

OO6bIYHO yTUAWTA 3aMyCKaeTCsl Ha OTAE/TbHOM «apXMBHOM» CEPBEPE U
NOAK/IYAETCS K MacTepy C NapameTpamu, ykasaHHbIMU B KNoyax. YTunmra
MOXeT (1 A0/MKHA) NCNOMb30BaThb C/0T penvKauum, YToobl
rapaHTUPOBaHHO He MNOTEePSITb 3arnunciu.

YTunnuta popmupyeT hainibl aHaI0rMyHO TOMY, Kak 3TO AenaeT cepsep,
N 3anncbiBaeT UX B yKasaHHbI Katasor. Ewe He 3ano/iHEHHbIE CETMEHTbI
3anucoliBaroTcsa ¢ npedomkcom .partial.

ApX1BMPOBaHME BCErga HaUMHAETCS C Hayasla CerMeHTa, ClieAyHLLero 3a
nocreAHMM 3anosIHEHHbIM CETMEHTOM apxuBa. Ecnv apxue nycT (NepBblii
3anyck), apxvMBMpoBaHMe HaUNMHAETCS C Havaslia TEKYLLEro cerMmeHTa.

Mpu nepexoe Ha HOBbI cepBep yTUNNTY TPebyeTcst OCTaHOBUTb U
3anyCcTuTb 3aHOBO C COOTBETCTBYHLLMMUN NapaMeTpamu.

TpebyeTcs yyecTb, YUTO cama no cebe yTuimTa He 3anyckaeTcs
aBTOMaTn4yecku (kak CepBuc) U He AeMOHN3NPYETCS.

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




o)) PROFESSIONAL

[TOTOKOBbIN apXMB XYPHAUI0B Posgares

OCHOBHOIi cepBep

select, insert
update, delete Z ;
= ]
cermeHTbl WAL

apxvs WAL
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YTunuta pg_receivewal nogkntoyaetcs K cepBepy no npoToKos1y NOTOKOBOWA
pennvkauun. MNogknioyeHne obpabarbiBaeTca oTAaebHbIM npoueccom wal
sender (3T0 He06X04MMO Y4eCTb MPU YCTAHOBKE napamerpa
max_wal_senders).

YTunuta 3annucbiBaeT AaHHble, He A0XUAasach NoyvYeHns BCEero cermeHTa.



o)) PROFESSIONAL

Pe3epBHasa konusa + apxuvs Pos}gres

HacTtpoeHHOe HerpepbIBHOE apXUBUPOBaHUe )KYPHa/IOB

Pe3epBHOe KonmpoBaHue — pg_basebackup

TIO/IK/TIOUAEeTCsl K CepBepy I0 MPOTOKOJTY peruihKaliu

BBITOJTHSIET KOHTPOJIbHYIO TOUKY
B KON HE HY>XHbI

KOIUpyeT (paii/IoByl0 CUCTEMY B yKa3aHHBIN KaTasior

BoccraHoB/iedue

pa3BopaurBaeM pe3epBHYIO KOO

3aZlaeM KOH(UTypaljMOHHbIe TTapaMeTpPhbI
(utrenrie WAL 13 apxuBa, yKa3aHue Lie/leBOi TOUKA BOCCTAHOBJ/IEHUS)

CO3/laeM CUTHaJIbHBIN (haiin recovery.signal

3arycKaeM cepBep
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[na co3gaHns pe3epBHOI KOMUK NP HACTPOEHHOM HeNnpepbIBHOM
apxXuBMpoBaHUKM UCNosb3yeTcAa Ta Xe ytunuta pg_basebackup, Tonbko

C Apyrum Habopom napameTpoB. EANHCTBEHHOE OT/INYME COCTOUT B TOM,
YTO B PEe3ePBHYHO KOMUIO HE coxpaHATca haiibl WAL, NOCKOMbKY OHU YXKe
eCTb B apxuBse.

BoccTaHoBNEHME B TAKOM C/lyyae BbINOIHAETCA 60/1ee CN0XHO. NMoMumo
pa3BopaunBaHusi 6a30BOI pe3epBHOI KoMK, TpebyeTcs 3aaTb HACTPONKK
BOCCTaHOB/IEHUS:

- KomaHpay restore_command (o6paTHyto archive_command — oHa
KOMMpYET HYXHble daiinibl N3 apxvBa B Katasior cepepa);

- LueneByro ToO4HKY BOCCTaHOB/1EHUA.

Kpome 3Toro, Hy)XeH CUrHasIbHbI doaiin recovery.signal, Hannyme KoToporo
Npu cTapTe cepBepa 03HaA4Ya€eT yKkasaHne BOUTUN B PEXMM yrpaBisieMoro
BOCCTaHOB/IEHUA (coaepXnmoe dpaina UrHopupyertcs).



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOI4 cepBep pesepBHbiIii cepeep

ar ] ﬁ
T TITIT]

restore_command

LTI (T TT]
LI LTI
cermenTbl WAL D:‘DE
LTI

LTI

apxue WAL

6asosas konus

25

[Mpouenypa BoCCTaHOB/IEHNA (Hanpumep, Npu BbiXo4e cepBepa 13 cTpos
OCHOBHOrO cepBepa), BbINOMHAETCA cnegyowmm obpasom. Ha gpyrom (mnm
Ha TOM XXe) cepBepe pa3BopaymBaeTcHa 6ba3oBas pe3epBHasn KOnmsa u
co3paetca paiin recovery.signal. CepBep 3anyckaeTcs U HaYMHaeT untaTb
cermeHTbl WAL 13 apxuBa, UCNOMb3ys restore_command, 1 NPUMEHSTb UX.

Cnepnyet obpatnTb BHUMaHWe, 4YTO Npu (painyioBoil apxusaumv NoceaHnin
He3anosIHEeHHbIN cermeHT WAL OCHOBHOro cepBepa He nonagert B apXmB.
OpfHaKo CErMEHT MOXHO BPYUHYH NOAI0XUTL Pe3epPBHOMY CEPBEpY

B KaTasior pg_wal, ecnim ecTb Takasi BO3MOXHOCTb. KOHEYHO, Takunx
CEerMeHTOB MOXEeT 0Ka3aTbCs N HECKO/IbKO, HO TO/IbKO B C/lyvae Kakoro-1o
c605 Npn apxXnBMpPOBaHUN.



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOI4 cepBep pesepBHbiIii cepeep

) Lienesas Touka

BOCCTaHOB/IEHUS

Dj:l restore_command
apwewaL [ TTT ]

6asosas konus
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Pe3epBHbIil cepBep NPUMEHSIET BCe JOCTYMHble 3anucn WAL, yntas
CermMeHTbl U3 Karanora pg_wal (npu OTCYyTCTBUN CerMeHTa Aenas nonbITKy
CKOMnupoBaTb ero 13 apxusea), TeM cambIiM A0BOAA COCTOAHNE 6a3 AaHHbIX
[0 akTyasibHOro. MakcnumMasibHO BO3MOXHasi NoTeps — He3anos/IHEHHbIN
cermeHT WAL, He nonaBLnin B apXxmB, €C/IN €ro Nno Kaknmm-To NpuynHam
HEBO3MOXHO CKONMMpoBaTb.

1o ymMO/1l4aHMIO NPUMEHSOTCSA BCE AOCTYMNHbIE XXYPHaUIbHble 3anncu,
a yKka3saHune u,ene|30|7| TOYKN BOCCTaHOBJ/1EHNA NMNO3BONIAET OCTAHOBUTb UX
npuMeHeHne B XenaemMblil MOMEHT.



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOI4 cepBep pesepBHbiIii cepeep

>‘4 a
select, insert
update, delete

(] N\

archive_command \

CITTETIT] [TTTTTT] 4
cermenTbl WAL D]j]:‘jﬂ
apaswa LI LT T ]

6asoBas Konus
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[Mocne 3TOro pe3epBHbIil cepBep nepexoanT B 0ObIYHbLIN peXnum padoThbi:
NPUHUMAaET 3anpockl, 3anmceiBaeT cermeHTbl WAL B apxuB 1 Tak gasnee,
BbICTYyMasi B Ka4ecTBe HOBOIo MO/IHOLEHHOIo OCHOBHOIO cepBepa.

Ecnun pa3BepHyThIil cepBep npeanosiaraeTcs UCnosib30BaTb BMECTO
OCHOBHOI0, TO €0 MMEET CMbIC/1 pacrnonaratb Ha TAKOM Xe WK, Mo KpaliHel
Mepe, CpaBHMMOM MO XapakTepucTukam annapartypbl cepBepe, UToobl
N36eXaTb CHUXEHUS NPOU3BOANTE/IbHOCTH.



o)) PROFESSIONAL

Toru Posigres

Jlornueckas pe3epBHas KOIUA —
KoMaHzibl SQL /711 BOCCTaHOB/IEHUS COCTOSIHUSI 00BbEKTOB

KOMaH/jia copy, yTuauTel pg_dump u pg_dumpall

dusnyeckas pesepBHas KOs —
Korvst (haiinoB KimacTepa + Habop datinoB WAL

ytuiura pg_basebackup

APpPXUB >KypHa/IbHbIX (paiiioB

(baliIoBbIN WM MTOTOKOBBIM
TI03BOJIsSIeT BOCCTAHOBUTh CUCTEMY Ha MPOM3BO/IbHBI MOMEHT BpeMeHH!
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o)) PROFESSIONAL

[1pakTuka Pos{gres

1. Co3patite 6a3y AaHHBIX U TaOMMITY B HEl C HeCKOJIbKUMHU
CTPOKaMH.

2. CpenaiiTe TOrMuecKyro KOMHIO 6a3bl JaHHBIX C TIOMOIIIBIO
yTWINUTHI pg_dump.

Ynanute 06a3y JAaHHBIX U BOCCTAaHOBUTE €€ U3 C/leJTaHHOW KOTTHH.

3. CpenaliTe aBTOHOMHYO (DU3MUECKYI0 pe3epPBHYHO KOIHIO
K/lacTepa C IOMOIIbI0 YTUINUTHI pg_basebackup.

V3meHuTe Tabmmity.

BoccTraHoBUTe HOBBIM K/1aCcTep U3 CZleJIaHHOW pe3epBHOM KoMUY
Y TIPOBEPLTE, UTO 0a3a aHHBIX He COAEP)KUT 0oJsiee MO3JHUX
V3MEHEeHHUN.
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3. B BupTyasibHOM MalLnHe Kypca yXe co3faH knactep replica Ha nopty
5433. icnonb3yiiTe 3TOT KNacTtep, 4151 Toro YTo6bl BOCCTAHOBUTb
pe3epBHY0 KOMUIO.

Katanor knactepa pacnonaraetcs B /var/lib/postgresql/13/replica.
[ns nogknyeHnsa ykaxmte Homep nopra: psql -p 5433



1. Ba3a gaHHBIX ¥ Ta0/IHMIa

=> CREATE DATABASE backup_overview;

CREATE DATABASE

=> \c backup_overview

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

CREATE TABLE

=> INSERT INTO t VALUES (1), (2), (3);

INSERT 0 3

2. Jlorudyeckasi pe3epBHasi KONIUsA

Co3maeM pe3epBHYIO KOIIHIO:

student$ pg_dump -f ~/backup_overview.dump -d backup_overview --create
YnanseM 6a3y JaHHBIX U BOCCTAHAB/IMBAaeM ee U3 KOIHHU:

=> \c postgres

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

=> DROP DATABASE backup_overview;

DROP DATABASE

student$ psql -f ~/backup_overview.dump

SET
SET
SET
SET
SET
set config

(1 row)

SET

SET

SET

SET

CREATE DATABASE
ALTER DATABASE
You are now connected to database "backup overview" as user "student".
SET

SET

SET

SET

SET

set config

(1 row)

SET

SET

SET

SET

SET

SET

CREATE TABLE
ALTER TABLE
COPY 3

=> \c backup_overview
You are now connected to database "backup overview" as user "student".

=> SELECT * FROM t;



n

1
2
3
(3

rows)

3. ®Pu3nyeckasi aBTOHOMHasI pe3epBHasi KOIIUs

Co3pmaeM pu3UIEeCKyI0 KOMIHIO:

student$ sudo rm -rf /home/student/basebackup

student$ pg_basebackup --pgdata=/home/student/basebackup

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

student$ sudo mv /home/student/basebackup/ /var/lib/postgresql/13/replica
student$ sudo chown -R postgres:postgres /var/lib/postgresql/13/replica
H3meHnsieM Tabuiry:

=> DELETE FROM t;

DELETE 3

3anyckaeM CepBep U3 Pe3epPBHON KOIMU:

student$ sudo pg_ctlcluster 13 replica start

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d backup_overview

| => SELECT * FROM t;

n

1
2
3
(3

rows)



o)) PROFESSIONAL

[1pakTuka + Pos{gres

1. OpraHu3yilTe NOTOKOBYIO apXUBaLIMIO K/lacTepa main
C TIOMOIIIbI0 YTUINTHI pg_receivewal.

2. CpenaliTe aBTOHOMHYIO pe3epPBHYIO KOIHUIO KJ/lacTepa main
(6e3 WAL) c momorpio yTrinthl pg_basebackup.
3. B kacrepe main co3zaiite 6a3y ZaHHBIX U TaOUITY B HEH.

4. BbInonHUTE BOCCTAaHOB/IEHME KiacTepa replica n3 6a3oBoi kommu
C UCIT0/Ib30BaHNEM apXHuBa. Yoenaurech, uTo 0a3a v Tabiuiia
TOXXe BOCCTAaHOBWJTUCh.

30

Knactep replica Haxoantca B /var/lib/postgresql/13/replica.

TexyLwmii chaiin, 3anvcbiBaeMblii yTUNUTON pg_receivewal, numeet
cyddoukc.partial, N0 oKoHYaHUK 3anucu dain nepenmMmeHoBbIBaeTcs. MNpu
BOCCTaHOB/IEHUN HapsAAYy C OObIYHbIMM CETMEHTaMM HY>KHO UCMOJ/1b30BaThb U
nocneaHuin Hego3anucaHHbIA ain.

Ona noAkoveHus K Knactepy replica ykaxute Homep nopra: psql -p 5433.



1. IIOTOKOBBIi apxUB

student$ mkdir /home/student/archive

student$ sudo chown postgres /home/student/archive
postgres$ pg_receivewal -D /home/student/archive
student$ sudo 1s -1 /home/student/archive

total 0

2. Ba3oBasi pu3nYecKasi Konusi 6e3 KypHaia

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

NOTICE: WAL archiving is not enabled; you must ensure that all required WAL segments are copied through other means to complete the backup
3. HoBrle 6a3a JaHHEIX ¥ Tabiuna

=> CREATE DATABASE backup_overview;

CREATE DATABASE

=> \c backup_overview

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

CREATE TABLE

=> INSERT INTO t VALUES (1), (2), (3);

INSERT 0 3

4. HacTpoiiKa BOCCTaHOBJICHHS

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

student$ sudo mv /home/student/basebackup/ /var/lib/postgresql/13/replica

an BOCCTAHOBJIEHHH TaKiKe HCII0JIb3yeM YaCTU4YHO 3alMCaHHBIA CErMEeHT:

student$ echo "restore_command = 'cp /home/student/archive/%f %p || cp /home/student/archive/%f.partial %p'" | sudo tee /var/lib/postgresql/13/replica/postgresql.auto.conf
restore_command = 'cp /home/student/archive/%f %p || cp /home/student/archive/%f.partial %p'

student$ touch /var/lib/postgresql/13/replica/recovery.signal

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

3alyCTHM cepBep U IIPOBEPHM Pe3yIIbTaT:

student$ sudo pg_ctlcluster 13 replica start

Job for postgresql@l3-replica.service failed because the service did not take the steps required by its unit configuration.
See "systemctl status postgresql@l3-replica.service" and "journalctl -xe" for details.

student$ /usr/lib/postgresql/13/bin/psql -p 5433 -d backup_overview
| => SELECT * FROM t;

psql: error: connection to server on socket "/var/run/postgresql/.s.PGSQL.5433" failed: No such file or directory
Is the server running locally and accepting connections on that socket?



