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o)) PROFESSIONAL

Tembl Posigres

Jlornueckoe pe3epBHOE KOITUPOBaHUE

dusnueckoe pe3epBHOE KOIMMPOBaHHE



Jlornyeckoe KonmpoBaHue Q SSSSSSSSSSSS

YTo Takoe JIOrHUeCcKoe pe3epBHOe KOIMMPOBAHHE
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Jlornyeckaga konud Posigres

Komanzpl SQL 77151 BOCCTaHOB/IEHUS JJaHHBIX C HYJIS

+ MOXKHO C/leJ1aTh KOIIHIO OT/e/IbHOr0 00beKTa Miiu 6as3bl

+ MO>XHO BOCCTaHOBMTBCS Ha KJlacTepe Ipyroii OCHOBHOW BepCHHU
+ MOKHO BOCCTAaHOBUTBCS Ha IDYTOM apXUTeKType

— HEeBbICOKasi CKOPOCTh

CyLLecTBYeT [Ba BUaa pe3epBnpoBaHins: 10rnyeckoe 1 orusnyeckoe.

Jlornyeckoe pesepBrpoBaHme — 310 Habop KomaHg SQL,
BOCCTaHaB/MBawLlasa knactep (Mnun 6asy AaHHbIX, UK OTAENbHbIA 00BHEKT)
C Hyns.

Takasi konus npeacTtaBnsier coboi, No CyTu, 0ObIYHbLIA TEKCTOBbIN diaiin, 4YTo
[AET M3BECTHYIO MMOKOCTb. Hanprmep, MOXHO caenatb KONUK TOMbKO TeX
00bEKTOB, KOTOPbIE HYXHbI; MOXHO OTpeAakTupoBatb aiin, N3MeHuB
MMEHa U TUMbl AaHHbIX U T. .

Kpome Toro, komaHabl SQL MOXHO BbINOMHUTL Ha Apyroii Bepcun CYB/,
(Npy HaNMUUN COBMECTUMOCTU Ha YPOBHE KOMaHg) Uiv Ha gpyrom
apxutekTtype (To ecTb He TpebyeTcsa ABONYHAA COBMECTMMOCTD).

OpHako anst 60nbLLUOK 6a3bl 3TOT MeXaHn3M He3adEKTMBEH, MOCKObKY
BbIMO/IHEHNE KOMaH, 3aliMeT MHOro BpeMeHU. K TOMy e BOCCTaHOBUTb
CUCTEMY M3 Takol pe3epBHOM KOMMUM MOXHO TO/IbKO Ha TOT MOMEHT,

B KOTOPbIA OHa Oblna caenaHa.

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

PesepBHOe KomMpoBaHue

BBIBO/| TAO/ULIBI MM Pe3y/IbTaToB 3ampoca B ¢aiis, Ha KOHCOJTb
WY B TIPOTPamMMy

BoccraHoBiedue

nobaByieHre CTPOK 13 daiiia WK ¢ KOHCOJH K CyIeCTBYHOLIeld Tab/mie

CepBepHbIM BApUAHT KinneHTCKWM BapyuaHT
KOMaH/ja SQL COPY KoMaHza psql \COPY
(aiin 1o/mKeH OBITh JOCTYTIEH daiin [o/mKeH OBITH JOCTYTIEH
T10/1b30BaTe0 postgres 3anycTuBLIeMy psql
Ha cepBepe Ha K/IMeHTe

Ecnn TpebyeTcs COXpaHUTb TO/IbKO COAEPXXNMMOE OHOM TabnuLbl, MOXHO
BOCNosib3oBarbcsa kKomaHaon COPY.

KomaHga nossonset 3anucatb 1abnvuy (Mnu pesynsrar npon3BosibHOro
3anpoca) nn6o B darin, Mbo Ha KOHCO/b, IM60 Ha BXOA NPON3BO/bHOM
nporpamme. Ipn 3TOM MOXHO yKa3saTb psif NapaMeTpoB, Taknx Kak popmart
(TEKCTOBbIW, CSV U ABOWYHbIN), pa3fgenuTesb nonei, TEKCTOBoe
npeactasneHne NULL n gp.

[pyroii BapmaHT KOMaH/bl, HAOGOPOT, CYMTbIBAET U3 daiina UM 3 KOHCoIn
CTPOKM C NMOMISAMW 1 3anucbiBaeT ux B Tabnuuy. Tabnumuya npu aTom He
O4YNLLLAETCA, HOBblE CTPOKM [,06aBAAOTCA K YXXe CYLLeCTBYOLUM.

KomaHga COPY paboTaeT cyLlecTBeHHO ObICTpee, YeM aHa/10MMYHble
koMmaHabl INSERT — K/IMEHTY He HY)XKHO MHOro pa3 obpalatbCA K cepBepy,
a cepBepy He HY>XHO MHOro pa3 aHa/IM3npoBaTb KOMaHabl.

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

B psql cywecTByeT KnneHTCkMiA BapmaHT komaHabl COPY ¢ aHanormyHbIm
CUHTaKcucom. B otnnumne ot cepBepHoro BapmnaHta COPY, KOTOpbIi
AaBnseTca kKomaHgoi SQL, KIMeHTCKMIA BapMaHT — 3To KoMmaHga psql.

YkasaHne nmeHn dpainnia B komaHge SQL cooTBETCTBYET (haitly Ha cepBepe
B. Y nonb3oBartens, nog KotopbiM padotaeTt PostgreSQL (06bI4HO
postgres), Ao/MKEH ObITb AOCTYN K 3TOMY doainy. B KIneHTCKoM BapuaHTte
obpalleHue K hainly nponcxoguT Ha KIIMEHTE, a Ha cepeep nepegaeTcs
TO/IbKO COAEPXMMOE.

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




COPY

Co3pmagum 6a3y ODaHHBIX U TaOJIUIY B HEU.

=> 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 BHEIIIAOUT TaOiIuila 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.

AHAaIOTMYHO 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)



o)) PROFESSIONAL

pg_dump: Konus 6asbl Posigras

PesepBHOe KomMpoBaHue
BbIZIa€T Ha KOHCOJTb WU B (aii 6o SQL-cKpurT,
6o dPXUB B CII€el]Md/IbHOM c])opMaTe C OIlaB/IeHrueM
rnoaaep>KrUBaeT Iapa/uie/ibHOe BBITIO/THEHKE

TI03BOJISIET OTPAaHUUUTE HaOOP BBITPY’KaeMbIX 00BEKTOB
(Tabnmuiiel, cxembl, ToIbKO DML wmu Tonbko DDL u T. 11.)

BoccTaHoB/ieHue

SQL-ckpunt — psql
¢opmar c ornasneHuemM — pg_restore

(HOBBOJ'ISIET OrpaHHUYHTb Ha6op 00LEeKTOB IMPpHU BOCCTaHOBJ/IEHUH
U MoAAep>XHUBAET IldPa/lJIe/IbHOE BBIHOJIHEHI/IG)

HOBasi 6a3a /0/DKHa ObITh Co3/aHa 13 11abmoHa template(
3apaHee JIO/DKHBI OBbITh CO3/IaHbl POJTM U TaO/IMUHBIE TIPOCTPAHCTBA

[na co3gaHnsa NOMHOLLEHHOW pe3epBHO Konuu 6a3bl AaHHbIX UCNOJb3yeTCs
ytunuta pg_dump. B 3aBUCMMOCTU OT yKa3aHHbIX NapamMeTpos,
pe3ynbratom paboTbl ABnseTcs Mmoo SQL-CKpUNT, cogepxalimini KomaHapl,
cospgarolune BblbpaHHble 06bEKTLI, MO0 daiin B cneynanbHOM dpopmaTte

C Or/1aBfieHNEM.

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

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

[na BOCCTaHOB/IEHNSA Pe3epPBHO KOMWK B cneunasibHoM dpopmaTte
TpebyeTtca apyraa ytunuta — pg_restore. OHa uutaet panin n npeobpasyet
ero B 06bl4Hble KoMaHAb! psgl. MpenmyLLecTBO B TOM, YTO HAB0pP 06HLEKTOB
MOXHO OrpaHNUYNTb He NPU Co34aHnUM Pe3epBHOM KOMnK, a yxxe npu
BOCCTaHOB/1eHN. Kpome Toro, co3faHve pe3epBHOM Konuu B crneumnasibHOM
doopmare 1 BOCCTaHOB/IEHNE U3 HEE MOXET BbINONHATLCSA NapasiiesibHo.

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

Basy fgaHHbIX A1 BOCCTAHOB/EHMSA HAA0 co3hasatb U3 wabnoHa templateO,
TaK KaK BCe U3MeHeHud, caenaHHble B templatel, Takke nonagyt

B pe3epBHY0 Konuni. Kpome Toro, 3apaHee A0/KHbl ObITb CO34aHbl
HeobxoAnmble ponn 1 TabnnyHble NPOCTPAHCTBA, MOCKO/IbKY 3TN OOBLEKTHI
OTHOCATCS KO BCEMY Knactepy. [locsie BOCCTaHOB/IEHNA 6a3bl UMEET CMbIC/T
BbINO/IHUTL KOMaHAy ANALYZE, koTopas cobepeT cTaTuCcTUky.
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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

napasienbHOe BBITIO/THEHYE He TI0/|/1eP>KUBAeTCsi, HO MO’)KHO BBITPY3HUTh
TOMBKO T7i06abHbIe 00bEKThI U BOCTI0/IB30BaThCsl pg_dump

BoccraHoBniedue

¢ nomMotipo psql

UT0o6bI CO34aTb pe3epBHYIO KOMNWUI0 BCErO KnacTepa, BKAYas posv 1
TabNMyHbIE NPOCTPAHCTBA, MOXHO BOCMNOMb30BaTLCA YyTUANTON pg_dumpall.

Mockonbky pg_dumpall Tpebyetca goctyn ko Bcem ob6bektam Bcex b/,
MMeeT CMbIC/ 3arnyckaTb ee OT MMEeHW cyneprnosib3oBarensd. YTunmra rno
ovepean nogkyaeTcs K Kaxao bl knactepa v BbIrpyxaet MHdhopmMauuto
C nomMoLblo pg_dump. Kpome Toro, oHa CoXpaHsieT U flaHHble,
OTHOCSILLMECSA K KNnacTepy B LLe/IOM.

Pe3ynstatom pabotbl pg_dumpall asnsetca ckpunt gna psql. Apyrve
doopmartbl He noAagepXmBaroTcA. ITO 03Ha4vaeT, uto pg_dumpall He
noanepXnBaeT napasiesibHy0 BbIrPy3Ky AaHHbIX, YTO MOXET OKa3aTbCs
npo6nemMon Npn 60/bLWNX 06beMax AaHHbIX. B TakoM c/lyyae MOXHO
BOCNO/Ib30BaTbCA K/1t04OM --globals-only, 4To6bl BbIrPY3UTb TO/TIBKO PO U
Tab/IMyHbIE NPOCTPAHCTBA, a caMun 6a3bl AaHHbIX BbIrPY3UTb C MOMOLLbHO

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




Yruiura pg_dump

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

Ecnu B ma6noH templatel BHOCHINCH Kakue-mub0 U3MEHeHUsI, OHU TaKKe IOIafyT B Pe3epBHYyI0 Konui. [losToMmy mpu
BOCCTAHOBJIEHUH 0a3bl JaHHBIX UMEEeT CMEICII IIPeIBAPUTEIIbHO 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.pgdg22.04+1+bl)
-- Dumped by pg_dump version 13.6 (Ubuntu 13.6-1.pgdg22.04+1+bl)

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_overview2;

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
Xo/10jHOe U ropsiuee pe3epBHOE KOIMMPOBaHUe
[IpoToKo/ periMkanuu

ABTOHOMHBIE pe3epBHbIe KOIUU

HernpepeiBHas apxuBalyisi )KypHasIOB Mpe/3arucu

10
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dun3nyeckaa konmd Posigres

I/ICHOJIL3YETC$I MeXaHH3M BOCCTaHOBJ/IEHUS TT0C/Ie COO:
KOITHA JdHHBIX W J)KYPHAJIbI IIPpeA3dITiCH

+ CKOPOCTb BOCCTAQHOB/IEHHUSI

+ MOYXHO BOCCTAHOBHUTb K/IaCTep Ha OIpeZie/ieHHbIi MOMEHT BpeMeH!

— HeJIb3s1 BOCCTAHOBUThH OTZe/bHYI0 0a3y laHHBIX, TOJIKO BeCh K/acTep
— BOCCTaHOBJIEHHE TOJIbKO Ha TOM ke OCHOBHOM BePCHU U apXUTEKType

11

dusnyeckoe pesepsrpoBaHne NCNONb3YET MEXaHN3M BOCCTaHOB/EHUSA
nocne c6oes. [ aTOro TpedyoTcs:

- Konusa painnoB knactepa (6asoBas pe3epBHas Konus);

- HabOop XypPHaI0B Npea3anncu, He06XoANMbIX [/151 BOCCTAHOB/EHUS
COr1acoBaHHOCTMW.

Ecnu paitioBasn cuctema yxe corsiacosaHa (Konus cHMManachb npw
KOPPEKTHO OCTaHOB/IEHHOM CEpPBEpPE), TO XYpPHasibl He TpebyroTcA.

OAHaKo Hanmume apxusa XypHasioB M0o3BOJISIET M3 6a30B0I pe3epBHOI
KOMWM NOMy4YnMTb COCTOSIHME KacTepa Ha Ntob0oii MOMEHT BpeMeHU. Takum
06pa3oM MOXXHO BOCCTAHOBUTb PE3EPBHYH KOMUIO NPaKTUYEeCKN Ha MOMEHT
c60s1 (160 co3HaTeNIbHO BOCCTAHOBUTb CUCTEMY Ha HEKOTOPbIA MOMEHT

B MPOLU/IOM).

BbiCOKasi CKOPOCTb BOCCTAHOB/IEHMS! Y BO3MOXHOCTb CO3/1aBaTb KOMUIO
«Ha NIeTy», He BbiK/loUasi cepBep, AenaeT nsnyeckoe pesepeupoBaHme
OCHOBHbIM UHCTPYMEHTOM NEepPUOANYECKOr0 Pe3epPBHOI0 KOMMPOBaHUSI.

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

https://postgrespro.ru/docs/postgresql/13/continuous-archiving
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[OpsAY0 NNm XonogHo? Posigres

I'opsiuee
XosogHOe pesepBUpOBaHUe
pe3epBUpOBaHUe
dalioBag cucTemMa BBIK/TOUEHHOM HEaKKypdTHO pa60Ta}0LueM
KOTTUPYETCS TpH... cepBepe BBIK/THOUEHHOM cepBepe
cepsepe
HYXHbI
cneyuanbHbole
cpeacTea
}KypHa JIBI He HY>KHbI HY>XHBI C l'IOC]Ie,E[Heﬁ HY>XHBI 34 BpeM4A
TIpe/iBapUTe/bHOM KOHTPO/IBHOM TOUKHA ~ KonuposaHus ©C

3dITUCH...
HaxopsaTcs
B ¢haiinosoii
cucteme

cepeep
He [Jo/KeH yaanuTs WAL
paHblLe BpemMeHu

12

dusnyeckoe pesepsrpoBaHmne Tak UM nHade npegnonaraet cosgaHme
Konun (paisioBo CUCTEMBI.

Ecnn konna co3gaeTtca nNpu BbIKIKOYEHHOM CepBepe, OHa Ha3blBaeTCcs
«X0NnogHo». Takasa Konusa nmbo coaepXUT cornacoBaHHble AaHHble (ecnu
cepsep OblN BbIK/HOYEH akKKypaTHO), INGO COAEPXUT BCE HEOOXoANUMbIE ANS
BOCCTaHOB/IEHNSA XYPHasIbl (HAaNpUMep, ecnn UCNosb3yeTcs CHAMOK AaHHbIX
cpeacTeaMy onepaumoHHON cUcTeMbI). ITO yNpoLLaeT BOCCTaHOB/IEHNE, HO
TpebyeT ocTaHOBa cepsepa.

Ecnn konusa cosgaetcs npu paboTtatowem cepsepe (4To TpebyeT
onpeaeneHHbIX AeNCTBUIA — MPOCTO Tak KonuposaTtb dhaiibl HeNb3A), OHa
Ha3blBaeTCA «ropayei». B aToM cnyyae npouenypa CnoxHee, HO No3BONSAET
060iTnCb 6e3 ocTaHoBaA.

[Mpwn ropsiuem pesepsupoBaHnn konna ®C byaeT coaepkarb
HecorniacoBaHHble gaHHble. OgHaKo MeXaHM3M BOCCTaHOB/IEHUSA NOCNe
c60eB MOXHO yCMNeLHO NPUMEHNUTb N K BOCCTAHOB/IEHUIO U3 Pe3epPBHOIA
Konuwu. 115 3TOro NoTPebyoTca XypHasibl Npea3anmcy Kak MUHUMYM 3a
Bpems KonupoBaHus ¢halinos.
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ABTOHOMHAaA Konus Posygres

ABTOHOMHas1 KOTIUSI COAEPIKUT U (paityibl AaHHbIX, © WAL

Pe3epBHOe konnpoBaHue — ytuinra pg_basebackup

TIOJK/IFOUAeTCs K CepBepy I10 IPOTOKOJIY peruiiKaluu

BBIIOJIHSIET KOHTPOJIBHYO TOUKY

KOMUpyeT (aiiJIoByt0 CUCTeMY B yKa3aHHbIM KaTasor

coxpaHsieT Bce cerMeHTbl WAL, creHepupoBaHHbIe 3a BpeMsi KOIMPOBaHUs

BoccrasoBniedue

pa3BoOpaurBaeM CO3/IaHHYH0 aBTOHOMHYO KOTTHIO
3arycKaem cepBep

13

[na co3gaHua ropsvein pesepBHOn KONUKU CyLecTBYeT yTunamnTa
pg_basebackup.

BHauase yTunuta BbINOSHAET KOHTPO/IbHYHO TOUKY. 3aTeM KONMpyeTcs
haiinoBas cuctema knacrepa.

Bce chainbl WAL, creHepupoBaHHbIe CEPBEPOM 3a BPEMSI OT KOHTPO/IbHOM
TOYKM [0 OKOHYaHMA KonMpoBaHus ¢hanios, Takxe KOnMpyrTcs

B pe3epBHYH KONuio. Takas Konus Ha3blBaeTCsd aBTOHOMHOM, NOCKOJ/IbKY
CoOepXuT B cebe BCe HEOOXOANMMOE A1 BOCCTAHOB/EHWS.

[NnA BOCCTaHOB/IEHMA AOCTATOYHO pa3BePHYTb Pe3epBHYHO KOMUIO U
3anycTuTb cepBep. Npu He06X0AUMOCTN OH BbIMO/IHUT BOCCTAHOB/IEHNE
cornacoBaHHOCTM C NOMOLLbIO nmetowmxcs tannos WAL 1 6yaet rotos
K paborTe.

https://postgrespro.ru/docs/postgresql/13/app-pgbasebackup
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[MpoTOKON penamkauun Posigres

[Ipotokon

TIO/Ty4YeHHe TIOTOKa >KypHa/IbHbIX 3anucei
KOMaH/Ibl YIIpaBJ/leHUs pe3epBHbIM KOIMPOBaHUEM U pellIMKalien

O6cny>kuBaeTcs rporjeccoMm wal_sender
[TapameTtp wal_level = replica

CnoT pervikanum

CepBepHbIN 00BEKT [Jis TIO/TyUeHUs )KyPHa/IbHBIX 3arucei
TIOMHMT, KaKasl 3alich Obla cCurTaHa rocjieHein
cermeHT WAL He yJansieTcs, TIoKa OH IOJTHOCTBIO He TMPOYMTaH yepe3 CJI0T

14

UT06bI COXpaHnUTb BCe Heobxoanmble Ansa BocctaHoBneHus gaiinsl WAL,
creHepupoBaHHbIe CepPBEPOM 3a BpPeMSA KONMpPOoBaHUA duainnos, ytuanta
NOAK/IYAETCA K cepBepy No cneumasibHoOMY NPOTOKOMY pensiukauun.
HecmoTpsa Ha HasBaHue, 3TO NPOTOKOJT UCMNOJb3YEeTCA He TOJIbKO AN
pensikaumm (0 KOTOpoi NONAET peyb B CrieAyoLLen TeME), HO 1 ANs
pe3epBHOro KonnposaHuA. NPOTOKO NO3BONAET NOJyyYaTb NOTOK
XXYPHasIbHbIX 3anncei napasnenbHo ¢ KonMpoBaHuem doaiiiom.

UT06bI cepBep He yaanun Heobxoammble dainibl WAL npexaeBpeMeHHo,
MOXET MCMNOb30BaTbCS C/I0T pensinkalmu.

[nsa Toro, yTOOBI nogkmnyeHmne Ob1/10 BO3MOXHO, HeO6XOﬂ|I/IM pAaa HaCTpPoOeEK.

Bo-nepsbiX, posb aomkHa obnagarb atpnoytom REPLICATION (nnm 6biTb
cynepnosb3oBarenem). Kpome T1oro, 3Toil posiv A0/HKHO ObITh BblAAHO
paspelleHne B KoHdmrypaumoHHom doaiine pg_hba.conf.

Bo-BTOpbIX, NapameTp max_wal_senders fomkeH ObiTb YCTaHOBMEH

B 4OCTATO4YHO 60/IbLIOE 3HAUYEeHNe. DTOT NnapamMeTp OrpaHNYNBaET YMCIO
O4HOBpPEMEHHO paboTatoLmx npoueccos wal_sender, 06cnyXunsarLLmx
MOAKMHOYEHUSA NO NPOTOKONY penvkaunn.

B-TpeTbux, napametp wal_level, onpegensioumii KonnyecTso NHGopmMmaLlmm
B XXypHase, Ao/mKeH ObITb YCTaHOB/EH B 3Ha4yeHue replica.

HaumHast ¢ Bepcum 10, HACTPOIKM MO YMOSTYAHUIO YXKe BK/IoYaloT BCe 3TU
TpeboBaHUs (NPY NOKaSIbHOM MOAK/THUEHUN).

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




o)) PROFESSIONAL

ABTOHOMHAaA Konus Posygres

OCHOBHOIi cepsep

select, insert
update, delete
<

cermeHTbl WAL

6a3osas konus
+

wa[[[ ]
HNIENER
LI T
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Ha 3aTom pucyHke cneBa npeacTtas/ieH OCHOBHOW cepBep. OH obpabaTbiBaeT
nocTynarLue 3anpocskl; Npu aTom popmupytotca sanncn WAL n
N3MEHAETCH COCTOAHME 6a3 AaHHbIX (CHavana B 6ydpepHOM Kelle, NOTOM Ha
avcke). CermeHTtbl WAL yMknnyeckn nepesanucbiBarotcs (TouHee,
yOA/ISOTCA CTapble CErMEHTbI, Tak Kak MMeHa (haifioB YHUKasTbHBbI).

BHU3Y prCcyHKa (a B peasibHOI XN3HN — 006bIYHO Ha ApYyrom cepBepe)
n3o06paxeHa co3gaHHasa pesepBHasa Konna — 6azoBas KONMA faHHbIX U
Habop ctharinos WAL.



ABTOHOMHasI pe3epBHasi KOIUsI

3Ha4yeHUus IIapaMeTPOB 110 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 IPOTOKOJy penyukanuu B pg_hba.conf Takke nponucaHo 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
------- L e LT T IS
local | {replication} | {all} | <null> | trust

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

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

(3 rows)

Eme onuH Knactep 6a3 maHHBIX replica GBI IpeBapUTeIbHO UHUITMATHU3UPOBaH 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

Co3pmanuM pe3epBHYIO Konuio. Micons3yem dopmat 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 KJlacTepa OOJIKHEI IPUHAaJIeXkaTh II0JIb30BaTeNo postgres.

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

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

total 336

SrW------- 1 postgres postgres 224 mas 11 13:17 backup label
SrwW------- 1 postgres postgres 262059 mMaa 11 13:17 backup manifest
drwx------ 8 postgres postgres 4096 mas 11 13:17 base
drwx------ 2 postgres postgres 4096 mas 11 13:17 global
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg commit ts
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg _dynshmem
drwx------ 4 postgres postgres 4096 mas 11 13:17 pg logical
drwx------ 4 postgres postgres 4096 mas 11 13:17 pg multixact
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg notify
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg replslot
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg serial
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg_snapshots
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg_stat
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg_stat_tmp
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg subtrans
drwx------ 2 postgres postgres 4096 mas 11 13:17 pg tblspc

drwx------ 2 postgres postgres 4096 mas 11 13:17 pg twophase



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

postgres
postgres
postgres
postgres

3 Mas
4096 Masq
4096 Mas

88 Mas

11 13:17 PG_VERSION
11 13:17 pg wal
11 13:17 pg xact

11 13:17 postgresql.auto.conf



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOI1 cepBep pesepBHbIli cepsep

A’

select, insert select, insert
update, delete update, delete
C (L= ] ~
cermeHTbl WAL <>Q
6a3osas konus
+
wal [T ]
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[Mpu BOCCTaHOB/IEHNN 6a30Bas pe3epBHasa Konus, BKKYaroLwas
Heobxoaumble daiinbl WAL, pazBopavmBaeTcs, Hanpumep, Ha Apyrom
cepsepe (cnpaBa Ha PUCYHKe).

Mocne cTapTa cepBepa OH BOCCTaHAB/MBAET COMMacoOBaHHOCTb U
npucTynaeT Kk paboTte. BoccTaHOBNEHNE NPOUCXOANT HA TOT MOMEHT
BPEMEHMU, Ha KOTOpbIli Gblna caenaHa pesepBHas konusi. PasymeeTtcs,
3a npollejllee BpeMsi OCHOBHOI cepBep MOXET YITU Aaneko Brepeqa,.



BoccTaHoOB/IeHHe H3 aBTOHOMHOH pPe3epPBHOH KOIIHH

B mporiecce 3amycka IpOU30HAeT BOCCTAHOBIEHNE U3 PEe3EePBHOMN KOIIUHU.
student$ sudo pg ctlcluster 13 replica start

Tenepb o6a cepBepa paboTalOT OMHOBPEMEHHO 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 XypHa/10B Posigres

@dali10BbIM apXUB

cerMeHTbl WAL KOTIUPYIOTCSI B apXUB TI0 Mepe 3arioTHeHuUsI
MeXaHH3M paboTaeT 1o/, yrpaB/ieHreM cepBepa
Hen30e>KHBI 3a/1ePKKH T0TaJaHusl IaHHbIX B apXUB

[TOTOKOBBIM apXuB

B apXUB TIOCTOSIHHO 3aMMChIBAETCS TIOTOK )KYPHA/IbHBIX 3aricei
TpebyIOTCsl BHELlIHe Cpe/iCTBa
3a7lep>KK MUHHUMaJIbHbI
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[anbHeliwee pa3BuTne naeun ropsivein pesepBHoO KONuK: pas y Hac ecTb
Konna painnoBoil CUCTEMBI U XXYPHasbl ynpexaatoLein 3anmcu, To,
MOCTOSIHHO COXPaHss HOBbIE XXypPHasibl, Mbl CMOXEM BOCCTAHOBUTb CUCTEMY
He TO/IbKO Ha MOMEHT KOonupoBaHus hait/ioB, HO 1 BOOGLLE Ha
MPOV3BO/IbHbIE MOMEHT.

[nsa aTtoro ecTb ABa crnocoba. NepBblii COCTOUT B TOM, YTOObI HE MPOCTO
nepesanucbiBatb thannsl WAL, a npeaBaputesibHO OTKNaAbiBaTb UX Kyaa-To
B apXmB. ITO MOXHO peasin3oBaTb CneynasibHbIMU HACTPOKaMn cepeepa.
K coxaneHuto, npu Takom BapmnaHTe dpainn WAL He nonageT B apxmB, noka
cepBep He NepeknrUnTCA Ha 3anncb B Apyron doaiin.

BTopoit cnoco6 — NOCTOSAHHO UNTaTh XYpPHasibHble 3anncy No NPOTOKOY
pensivkaumm 1 3anncbiBaTb UX B TOT e apxuB. Mpu TakoMm BapuaHTe
3aePXKN 6yayT MUHMMasIbHbI, HO NOTPEBYETCA HACTPOUTL OTAENbHYH OT
cepBepa yTUNnUTy Ans nonyvyeHust AaHHbIX 13 NoToKa.



o)) PROFESSIONAL

dannoBbIN apXnB XYPHaUIOB  Posigres

I[Tporiecc archiver

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

ripy nepekitoueHnH cermeHTa WAL BbI3bIBaeTcst KomaHza archive_command
eC/IM KOMaH/Ia 3aBepIuaeTcs co cTaTycoM 0, CerMeHT yzansieTcs

€CJ/IM KOMaH/d BO3BpdllldeT He 0 (B YdCTHOCTH, eC/Id KOMaH/a He BH,I[EIHEI),
CerMeHT OCTaeTCd A0 TeX I10p, IMOKa IIOIBITKa He 6y,£[ET YCHEMHOﬁ
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®dalinoBblii apxuB peanunsyetcs OOHOBLIM NpoLeccom archiver.

PostgreSQL no3sonsaeT onpeaenutb A1 KONMpoBaHUSA NPOU3BO/bHYHO
komaHay shell B napametpe archive_command. Cam mexaHn3m BK/1loHaeTCcH
napameTpom archive_mode = on.

O6Lwmin anropuTm TakoB. Npu 3anosiHeHUn ovepeaHoro cermeHta WAL
BbI3blBAETCA KOMaHAa KonmposaHua. Ecnv oHa 3aBepLuaeTca ¢ HyNeBbIM
CcTarycoMm, TO CErMeHT MOXET ObITb yaanieH. Ecnin e HeT, ToO cermeHT

(v cnepyowme 3a HAM) He ByaeT yaaseH, a cepsep dyaet nepmoanyeckm
NbITaTbCA BbINO/HUTL KOMaHAy, noka He nonyuut 0.

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




o)) PROFESSIONAL

dannoBbIN apXnB XYPHaUIOB  Posigres

OCHOBHOIi cepBep

select, insert
update, delete
-

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

apxvB WAL

6asoBas konus
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Ha 3ToM pucyHke n3obpaxeH OCHOBHOW cepBep C HACTPOEHHbIM
HenpepbIBHbIM apXMBUpoBaHNEM: 3anosiHeHHbIe cermeHTbl WAL
KOMUPYHOTCH B OTAE/bHbI apXUB C MOMOLLbIO KOMaHAbl B NnapameTpe
archive_command. O6bl4YHO TakoW apXxvB PacnosioXXeH Ha Apyrom cepseepe.

Tam xe co3faetcs 6a3oBasi pe3epBHas Konus (MM HECKO/bKO KOMWA,
CAeNaHHbIX B pa3Hble MOMEHTbI BPpEMEHMN).



o)) PROFESSIONAL

[TOTOKOBbIN apXMB XYPHAN0B Posigres

YTunuta pg_receivewal
TIOZIK/TFOUAeTCsl TI0 TIPOTOKO/TY PerviMKaliiy (MOYKHO UCTIOMb30BaTh CJIOT)
Y Harpag/isieT MOTOK 3arnvceit WAL B (ailyibl-cerMeHTbl

CTapTOBas II03UIHUA — Ha4dad/I0 CerMeHTa, C/IeAYyroLero 3a rnocjiegHnum
3dI10/IHeHHBIM CerMeHTOM, HaﬁAeHHbIM B KaTaJjiore,
WJ/IKM HA4dJI0 TeKyIero CerMeHTa CepBepa, €C/IM KaTaJor HYCTOﬁ

B OT/in4unie OT ('baﬁ]'[OBOFO dPXHBa, 3alTUCH MALIYTCA TIOCTOAHHO

TIpY TIepexo/ie Ha HOBBIM cepBep HaJl0 TiepeHacTpanuBaTh MapaMeTphbI
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[lpyroe pelleHne — 1cnosb3oBaHne yTUnuTbl pg_receivewal ans 3anucu
CErMEeHTOB B apX1B N0 NPOTOKO/1y NOTOKOBOV penvKaLuu.

OO6bIYHO yTUIUTA 3aMyCKaeTCs Ha OTAE/TbHOM «apXVBHOM» CEPBEpPE U
NOAK/IYAETCS K MacTepy C NapameTpamu, ykasaHHbIMU B Ktoyax. YTuamTa
MOXeT (1 A0/HKHA) UCNOMb30BaTb C/OT pensivkauun, YToobbl
rapaHTVPOBaHHO He NOTEPSThL 3anucu.

YTunuta dpopmupyeT painnibl aHaI0rMyHoO TOMY, Kak 310 AenaeT cepsep,
N 3anncbiBaeT UX B yKasaHHbI katasnor. Ewe He 3ano/iHEHHbIE CETMEHTbI
3anucbliBaroTcs ¢ npedomkcom .partial.

ApX1BMPOBaHME BCErAa HAUMHAETCS C HaYasia CerMeHTa, CiefyHoLLero 3a
nocneaHMM 3ano/THEHHbIM CETMEHTOM apxuBa. Ecnv apxmB nycT (NepBblii
3anyck), apxvMBMpoBaHMe HaYUMHAETCS C Havana TekyLLero cermeHTa.

Mpun nepexoae Ha HOBbLI cepBep YTUANUTY TpebyeTcs OCTaHOBUTDL U
3anycTuTb 3aHOBO C COOTBETCTBYHLLMMI NapameTpamu.

TpebyeTcs yyecTb, UTO cama no cebe yTuimMTa He 3anycKkaeTcs
aBTOMaTn4yecku (kak cepBuc) U He AEeMOHU3NPYETCS.

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




o)) PROFESSIONAL

[TOTOKOBbIN apXMB XYPHAN0B Posigres

OCHOBHOI# cepBep

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

apxus WAL
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YTunuta pg_receivewal nogkntoyaeTcsa K cepsepy no npoToKos1y NOTOKOBOW
pensvkaumn. MNogknioyeHne obpabarbiBaeTcsa oTAe/bHbIM npoueccom wal
sender (3TO He06X0AMMO Y4eCTb MPU YCTaHOBKE Nnapamerpa
max_wal_senders).

YTunuta 3annucbiBaeT AaHHble, He A0XUAaACh NoSly4YeHUs BCEro CerMeHTa.



o)) PROFESSIONAL

Pe3epBHada Konus + apxuB Posggres

HacTtpoeHHOe HerpepbIBHOE apXUBUPOBaHUE YKYPHA/IOB

Pe3epBHOe KonMpoBaHue — pg_basebackup

TIO/IK/TFOUAEeTCsl K CepBepy I0 MPOTOKOJTY PeruivKaluu

BBITOJTHSIET KOHTPOJIHYIO TOUKY
B KON HE HY>XHbl

KOMUpyeT (aiiJIoByt0 CUCTeMY B yKa3aHHbIM KaTasor

BoccrTaHoBiedue

pa3BopaurBaeM pe3epBHYIO KOO

3a7jaeM KOH(UTypaljMOHHbIe TTapaMeTphI
(utrenrie WAL 13 apxuBa, yKa3aHue LieJileBOi TOUKA BOCCTAHOBJ/IEHUS)

CO037jaeM CUrHaJIbHbIN (haiin recovery.signal

3arycKaem cepBep

24

[na co3gaHnsa pe3epBHOI KOMUK MNP HACTPOEHHOM HeNpepPbIBHOM
apXuBMpPOBaHNN UCNOML3YETCA Ta Xe yTunnta pg_basebackup, ToNbKO

C Apyrum Habopom napameTpoB. EANHCTBEHHOE OT/INYME COCTOUT B TOM,
YTO B pe3epPBHYI0 KOMUIO HE coxpaHAatTcs paiibl WAL, NOCKOMbKY OHU YXXe
eCcTb B apxuBse.

BoccTtaHoBNeHWe B TakOM Crlyvae BbINOIHAETCA 60/1ee C/I0XKHO. MoMnumo
pasBopaynBaHuns 6a30BOI pe3epBHOI KONuK, TpebyeTcs 3aaartb HaCTPOMKM
BOCCTaHOB/IEHUS:

- KOmaHgay restore_command (obpaTHyto archive_command — OHa
KOMMpYeT HyXHble dai/ibl N3 apxmBa B KaTasior cepeepa);

- LUeneByro TOYKY BOCCTaHOB/1EHUA.

Kpome 3Toro, Hy>XeH CUrHasibHbli doain recovery.signal, Hannyme KoToporo
Npu cTapTe cepBepa 03Ha4YaeT yKkasaHue BOUTUN B PEXMM yrpaBisieMoro
BOCCTaHOB/IEHNSA (coaepXxnmoe dpaina UrHopupyetcs).



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOIi cepBep pesepBHbIii cepeep

ar ] ﬁ
T TITIT]

restore_command

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

LTI

apxve WAL

6a3oBas konus
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[Mpouenypa BoCCTaHOB/EHUS (Hanpumep, Npu BbiXo4e cepBepa 13 cTpos
OCHOBHOrO cepBepa), BbINOSHAETCA cnegyrowmm obpasom. Ha gpyrom (Mnu
Ha TOM XXe) cepBepe pa3BopaynBaeTcAa 6a3zoBas pesepBHaa Konus u
co3paetca paiin recovery.signal. CepBep 3anyckaeTcs U HaYMHaeT untaTb
cermeHTbl WAL 13 apxuBa, UCNonb3ys restore_command, 1 NPUMEHSATb UX.

Cnepnyet obpatnTb BHUMaHWe, YTO npu hainoBoil apxusauum nocnegHui
He3anosIHeHHbIn cermeHT WAL OCHOBHOro cepBepa He nonager B apXuB.
OfHaKo CErMEHT MOXHO BPYUHYH NOAI0XUTL pe3EPBHOMY CepBepy

B kaTasnior pg_wal, ecnim ecTb Takas BO3MOXHOCTb. KOHEYHO, Takux
CEerMeHTOB MOXEeT 0oKa3aTbCH N HECKOJ/IbKO, HO TOJIbKO B C/lyvae Kakoro-To
c60s1 Npn apxXnBMpPOBaHUN.



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOIi cepBep pesepBHbIii cepeep

) Lenesas Touka

BOCCTaHOBNEHUs

Dj:l restore_command
apwewa [ TTT ]

6a3oBas konus
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Pe3epBHbIin cepBep NPUMEHSET BCe A0CTYNHble 3anucu WAL, untas
CerMeHTbl U3 Katasiora pg_wal (npu OTCYTCTBUM CermeHTa gesnas nonbITKy
CKOMnpoBaTb ero 13 apxusa), TeM cambiM A0BOAA COCTOAHNE 6a3 faHHbIX
[0 aKTyaslbHOro. MakcvmasibHO BO3MOXHasA Nnoteps — He3ano/IHEHHbIN
cermeHT WAL, He nonaBLUniA B apxmB, EC/IN €ro Mo KakUM-TO NPUUYNHaM
HEBO3MOXHO CKONMpoBaTh.

Mo yMOIYaHU0 NPUMEHSAITCA BCE A0CTYMNHbIE XYPHaUIbHbIe 3anncu,
a yKkasaHune LI,GJ'IGBOVI TOUYKN BOCCTaHOB/1E€HNA MO3BOIAET OCTAHOBUTb UX
npuMmeHeHne B XXefaeMblii MOMEHT.



o)) PROFESSIONAL

BoccTaHOB/1eHue Pos{gres

OCHOBHOIi cepBep pesepBHbIii cepeep

>‘< a
select, insert
update, delete

(] N\

archive_command \

CITTETIT] [TTTTTT] 4
cermenTbl WAL D]j]:‘jﬂ
apaswar L LT T ]

6asoBas Konus
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[locne 3Toro pe3epBHbI cepBep NepexoamnT B 00bIUHbIA PEXMUM padoThbl:
NPUHUMAET 3anpockl, 3anmceiBaeT cermeHTsl WAL B apxmB 1 Tak gasiee,
BbICTynas B KA4eCTBE HOBOro NOJ/IHOLLEHHOro OCHOBHOIO cepBepa.

Ecnv pa3BepHyThIii cepBep npeanosiaraeTcst UCnosib30BaTh BMECTO
OCHOBHOI0, TO €f0 UMEET CMbIC/1 pacnofniaraTb Ha TAKOM Xe WK, Mo KpaliHel
Mepe, CpaBHYMOM MO XapakTepucTkam annapartypbl cepBepe, UToobl
N36eXaTb CHUXEHUS NPON3BOANTEIbHOCTH.



o)) PROFESSIONAL

Toru Posigres

Jlornueckasi pe3epBHas KOIUSA —
KoMaHzibl SQL 71711 BOCCTaHOB/IEHUS COCTOSIHUSI 00BbEKTOB

KOMaHjia copy, yTuauTel pg_dump u pg_dumpall

dusnyeckas pesepBHas KOs —
Korus (paiinioB Kiactepa + Habop daitioB WAL

ytunura pg_basebackup

APpPXUB >KypHa/IbHbIX (paitioB

(haliIoBbBIN UM MTOTOKOBBIM
T03BOJIsSieT BOCCTAaHOBUTh CUCTEMY Ha MPOM3BO/IbHBIM MOMEHT BpeMeH!
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o)) PROFESSIONAL

[1pakTnKa Pos{gres

1. Co3paiite 6a3y AaHHBIX U TaOMUITY B HEl C HEeCKOJIbKUMH
CTPOKaMH.

2. CpenaiiTe TOorMueckyro KOMHIO 6a3bl JAHHBIX C TIOMOIIIBIO
yTUWINUTHI pg_dump.

Ynanute 06a3y JAaHHBIX U BOCCTAaHOBUTE €€ U3 C/leJTaHHOM KOTTHU.

3. CpenaliTe aBTOHOMHYO (DU3HMUECKYI0 pe3epBHYH0 KOTUIO
K/lacTepa C IOMOIIbI0 YTUIUTHI pg_basebackup.

Vi3menuTe Tabmmiy.

BoccTraHoBUTe HOBBIM K/lacTep U3 ClleJIaHHOW pe3epBHOM KOMUU
Y TIPOBEPLTE, UTO 0a3a AaHHBIX He COZeP)KUT Oosiee TIO3HUX
V3MEHEeHHUN.
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3. B BupTyasibHOM MallnHe Kypca ye co3faH knactep replica Ha nopty
5433. icnonb3yiTe 3TOT KNacTtep, AJ1s Toro 4To6bl BOCCTAHOBUTb
pe3epBHY0 KOMWUIO.

Katasnior knactepa pacnonaraetcsa B /var/lib/postgresql/13/replica.
[ns nogknoyeHna 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
YnpanseM 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 KOIHHU:

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. OpraHuzyilTe NOTOKOBYIO apXUBaLMIO K/lacTepa main
C TIOMOIIIbIO YTUINTHI pg_receivewal.

2. CpenaliTe aBTOHOMHYIO pe3epBHYIO KOIUIO K/lacTepa main
(6e3 WAL) c nomoripio yTrinthl pg_basebackup.
3. B kyacrepe main co3zaiite 6a3y ZaHHBIX U TaOIUITY B HEH.

4. BbinosHKUTEe BOCCTaHOB/IEHUE KlacTepa replica u3 6a3oBoii Koruu
C UCIT0/Ib30BaHHEeM apXHuBa. Yoeaurech, uTo 0a3a v Tabsuia
TOYKe BOCCTAaHOBUJIUCH.

30

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

Texywmii dpaiin, 3anucbiBaemMblil yTUNUTON pg_receivewal, numeet
cyddoukc.partial, no okoH4YaHUK 3anucK daini nepenmMmeHoBbIBaeTcs. MNpu
BOCCTaHOB/IEHUN HapsAy € 0ObIYHbIMM CEFMEHTaMM HY>KHO UCMOJ/1b30BaTb U
nocnefHUin Hego3anucaHHbIA hain.

[na nogknoyeHna K knactepy replica ykaxute Homep nopra: psql -p 5433.



1. ITIOTOKOBBIA apXuB

O6paTuTe BHEMaHKE, YTO YaCTh KOMAaH/] BHIIOIHSAETCS OT MMEHH II0JIb30BaTes postgres, a 4acTe — OT UMeHH student.

CosznaeM Kartanor nis apxusa WAL:

postgres$ mkdir /var/lib/postgresql/archive

Co3jiaeM CJI0T, 4TOGHI B apXHBE HE GBIIO HPOIMYCKOB:

postgres$ pg_receivewal --create-slot --slot=archive

3amnyckaeM yTUIUTY pg_receivewal B poHOBOM pexuMme. [I71s1 3TOTO CIEAYIONIYI0 KOMaH/y Hy2KHO BBIIIOJIHUTE B OTAEIBHOM OKHE TepMUHATA UK J06aBUTh B KOHIlE KOMAaHJHOM CTPOKH CUMBOI &.
postgres$ pg_receivewal -D /var/lib/postgresql/archive --slot=archive

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

total 16384

SrW------- 1 postgres postgres 16777216 mas 11 13:23 000000010000000000000010.partial

2. Ba3opas ¢pu3nyecKast Konus 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. HoBble 0a3a JaHHBIX M TaOIuIa

=> 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. HacTpo¥Ka BOCCTaHOBJIEHHSL

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

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

TIpy BOCCTAHOBJIEHUH TaK¥Ke HCIIOJb3yeM YaCTHYHO 3alHCAHHEIN CerMeHT:

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

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

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

3amycTHM CepBep U IPOBEPHM DPe3yIbTaT:

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

(3 rows)

ApxuBanms 6onbine He Hy’kHa. OCTaHOBHM YTHIJIUTY M YIAJIUM CJIOT, YTOGHI OH He Memran ouncTKe WAL.
student$ sudo killall -9 pg_receivewal

postgres$ pg_receivewal --drop-slot --slot=archive



