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OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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dusnueckoe pe3epBHOE KOIMMPOBaHHE
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YTo Takoe JIOrHUeCcKoe pe3epBHOe KOIMMPOBAHHE
Kormmst Tabnuripl
Kommst 6a3bl JaHHBIX

Konus kiacrepa
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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

— BOCCTaHOBJIEHHe TO/IbKO HA MOMEHT KOITMPOBaHUs

CyLLecTBYeT [Ba BUaa pe3epBnpoBaHins: 10rnyeckoe 1 orusnyeckoe.

Jlornyeckan pesepBHasa Konmsa — 310 Habop komaHg SQL,
BOCCTaHaB/MBawLLMiA KnacTtep (Mnu 6a3y AaHHbIX, UK OTAENbHbIA 06bEKT)
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/,
NN Ha OpYyron apxutekType. a5 aToro TpebyeTcs To/IbKO COBMECTUMOCTb
Ha YpOBHe KOMaH[,; ABONYHAA COBMECTMMOCTbL HE HyXHa.

OpHako anst 60nbLLUOK 6a3bl 3TOT MeXaHn3M He3adEKTMBEH, MOCKObKY
BbINOSIHEHNE KOMaHf, (B YaCTHOCTW, CO34aHne MHAEKCOB) 3alMET MHOIO
BpemMeHu. K ToMy ke BOCCTaHOBUTb CUCTEMY M3 Tako pe3epBHOI KONun
MOXHO TO/IbKO Ha TOT MOMEHT, B KOTOpbI OHa Oblna caenaHa.

https://postgrespro.ru/docs/postgresqgl/16/backup-dump
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COPY: Konunsa Tabnuupl Posigres

PesepBHOe KomMpoBaHue

BBIBO/| COZIEPKUMOTO TaO/IULIbI UM Pe3y/IbTaToB 3arpoca B ¢aiis, B IOTOK
WY B TIPOTPamMMy

BoccraHosiieHue
nobaByieHre CTPOK M3 dakiia UM U3 MOTOKa BBOJA K CYIeCTBYOILeH
Tabnuiie

CepBepHbIY BapyaHT KiveHTCKWM BapyaHT
KOMaH/ia SQL COPY kKoMaH/1a psql \copy
(aiin 10o/mKeH OBITE JOCTYTIEH Gaiin [o/mKeH OBITH JOCTYTIEH
T0/Tb30BaTe0 Postgres 3amycTuBiieMy psql
Ha cepBepe Ha K/TMeHTe

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

KomaHga nossonset 3anucatb 1abnvuy (Mnu pesynsrar npon3BosibHOro
3anpoca) nnm6o B tharin, mbo B NOTOK BbIBOAA, MO0 Ha BXOA, NPON3BOJIbHOWA
nporpamme. INpu aTOM MOXHO yKa3aTtb psf napaMmeTpoB, Takux Kak popmar
(TEKCTOBbIW, CSV U ABOWYHbIN), pa3fgenuTesb nonei, TEKCTOBoe
npeactasneHne NULL n gp.

[pyroii BapMaHT KOMaH/bl, HAOGOPOT, CYUMTbLIBAET U3 ddaiina unm n3 NoToka
BBOZA CTPOKM C MOMSIMU U 3anucbiBaeT ux B Tabnuuy. Tabnmua npy aTom He
o4MLLaeTCA, HOBble CTPOKM A06aBNAIOTCS K Y)Ke CyLeCTBYHLMM.

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/16/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/16/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)
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pg_dump: Konus 6asbl Posigras

PesepBHOe KomMpoBaHue
BBIBO/JIUT B TIOTOK WU B (paiin 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.

UToObl BOCCTAHOBUTbL 00bEKTbI M3 SQL-cKpunTa, 4OCTAaTOYHO BbINOSTHUTD
ero B psql.

https://postgrespro.ru/docs/postgresqgl/16/app-pgdump

[lna BOCCTaHOB/IEHNSA N3 Pe3epPBHON KoMK B cnelnasibHOM 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/16/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/1b30BaTbCA K/1t04OM --globals-only, 4To6bl BbIrpy3UTb TO/TIBKO PON

N TabNnYHblE NPOCTPAHCTBA, a caMy 6a3bl faHHbIX BbIFPY3UTb C MOMOLLbIO
yTunAnTbl pg_dump.

https://postgrespro.ru/docs/postgresqgl/16/app-pg-dumpall




Yrunura pg_dump

ITocMoTpuM Ha pe3ysbTaT paboThl yTUuaIuTE pg dump B mpoctoM ¢popmare (plain). O6paTuTe BHUMaHMUE Ha TO, B KAKOM BUTE
COXpaHEeHH! laHHEIe U3 TaOJIUIIEL.

Ecnu B ma6non templatel BHOcHIHUCEH Kakue-Tu00 U3MEHEHUS, OHU TaKzKe MONMafyT B pe3epBHYI0 Konui. ITosToMmy mpu
BOCCTAHOBJIEHUH Ga3bl JAaHHLIX UMEET CMBICII IPEOBapUTEIbHO CO37aTh ee u3 mabaoHa templateO (yKa3aHHEBIN KITIOY --Create
no6aBisieT HyKHbIE KOMAHIb aBTOMAaTUYECKH).

student$ pg_dump -d backup_overview --create

-- PostgreSQL database dump

-- Dumped from database version 16.3 (Ubuntu 16.3-1.pgdg22.04+1)
-- Dumped by pg dump version 16.3 (Ubuntu 16.3-1.pgdg22.04+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 PROVIDER = libc 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 kKayecTBe IpUMepa UCIIO0Ib30BaHUS CKONUPYyeM TabIuIy B APYTyIo 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$ psql -d backup_overview2

| => SELECT * FROM t;

wWwN =

(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:

* (GasoBas pesepBHas Konns — Konusa dpainos knactepa (thainoB AaHHbIX
N cnyXebHbIX thainos);

* Habop XypHasI0B Npeasanmcu, Heo6Xo0ANMbIX /11 BOCCTAHOB/EHNS
COr1aCoOBaHHOCTMW.

Ecnu daitnnioBasn cuctema yxe corsiacosaHa (Konns cHMManachb npw
KOPPEKTHO OCTaHOB/IEHHOM CEpPBEpPE), TO XYpPHasibl He TpebyloTcA.

OfHako Hasmmume apxusa XXypHasioB MO3BOJISET NOJy4nUThb N3 6a30BOM
pe3epBHOI KoMK COCTOSIHME KiacTepa Ha Nio60i MOMEHT BpeMEHU. Takum
06pa3oM MOXHO BOCCTAHOBUTb PE3ePBHYHO KOMNUIO NPaKTUYeCckn Ha MOMEHT
c608 (1M60 co3HaTeNNbHO BOCCTAHOBUTb CUCTEMY HA HEKOTOPbIA MOMEHT

B MPOLLISIOM).

BbICOKasi CKOPOCTb BOCCTAHOB/IEHNSI 1 BO3MOXHOCTb CO3aBaTh KOMUIO
«Ha NeTy», He BbIKNoUasi cepeep, Aenaet ns3nyeckoe pesepBmpoBaHme
OCHOBHbIM UHCTPYMEHTOM NEePUOANYECKOro Pe3epBHOI0 KONMUPOBaHUS.

https://postgrespro.ru/docs/postgresqgl/16/backup-file
https://postgrespro.ru/docs/postgresgl/16/continuous-archiving
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[OpsAY0 NNm XonogHo? Posigres

I'opsiuee
XosogHOe pesepBUpOBaHUe
pe3epBUpOBaHUe
Danibl KJ1acTepa BBIK/TOUEHHOM HEaKKypdTHO pa60Ta}0LueM
KOITUPYFOTCSI TIPHL... cepBepe BBIK/THOUEHHOM cepBepe
cepsepe
HYXHbI
cneyuanbHbole
cpeacTea
}KypHa JIBI He HY>KHbI HY>XHBI C HOC]IE‘,E[HEI\/'I HY>XHBI 34 BpeM4A
TIpe/iBapUTe/bHOM KOHTPOJIBHO!M TOYKH KOITHPOBAaHUS

3dITUCH...
HaxopsaTcs
B ¢haiinosoii
cucteme

cepeep
He [Jo/KeH yaanuTs WAL
paHblLe BpemMeHu

12

du3snyeckoe pesepsBmpoBaHne Tak UM nHaye npegnonaraeT co3gaHve
Konun (paitfioB knactepa 6a3 faHHbIX.

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
cpeacTeamMy onepauyoHHON cUCTeMbI). DTO yNpoLLaeT BOCCTaHOB/IEHNE,

HO TpebyeT ocTaHOBa cepBepa.

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.

Mpu ropsvyem pesepBrpoBaHMmM Konust oainnos knacTepa byaeT cogepxarb
Hecor/niacoBaHHble AaHHble. OgHaKO MexaHU3M BOCCTaHOB/IEHMSA NOC/ie
c60eB MOXHO yCMeLwHo NPUMEHUTb N K BOCCTaHOB/IEHUIO N3 PE3EPBHON
konuun. [1ns 3TOro NoTpebyTCs XypHasibl Npeasanicn Kak MUHUMYM 3a
Bpems KonupoBaHus ¢halinos.
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ABTOHOMHAaA Konus Posygres

ba3oBas kormusg + WAL

Pe3epBHOe KonMpoBaHue — pg_basebackup

TIOJK/IFOUAeTCs K CepBepy I10 IPOTOKOJIY peruiiKaluu

BBIIOJIHSIET KOHTPOJIBHYO TOUKY

KorupyeT (aii/ibl K1actepa 6a3 JAHHBIX B yKa3aHHbBIN KaTaaor

coxpaHsieT Bce cerMeHTbl WAL, creHepupoBaHHbIe 3a BpeMsi KOIMPOBaHUs

BoccrasoBniedue

pa3BoOpaurBaeM CO3/IaHHYH0 aBTOHOMHYO KOTTHIO
3arycKaem cepBep

13

[na co3gaHusa ropsayvein pesepBHON KONUK MCNONb3YEeTCA yTUnnTa
pg_basebackup.

BHauasne ytunuta BbINOMHAET KOHTPO/IbHYH TOUKY. 3aTeM KOMUPYHTCS
dhaiinbl knactepa 6a3 gaHHbIX.

Bce chainbl WAL, creHepupoBaHHbIe CEPBEPOM 3a BPEMSI OT KOHTPO/IbHOM
TOYKM [0 OKOHYaHWMA KonupoBaHus dhainoB KnacTtepa, Takke KOnMpyrTcs
B pe3epBHYH KONuio. Takas Konus Ha3blBaeTCsd aBTOHOMHOM, NOCKOJ/IbKY
CoOepXuT B cebe BCe HEOOXOANMMOE A1 BOCCTAHOB/EHWS.

[NA BOCCTaHOB/IEHMA AOCTATOYHO pasBepHYTb aBTOHOMHYH 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/16/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 coxpaHnTtb thannsbl WAL, creHepupoBaHHbIe CEpPBEPOM 3a BpeMs
KOMMpoBaHUA (hainos knacrepa, yTmanta nogkovaeTcs K cepsepy

Nno crneynasibHOMY NPOTOKONY pennkaun. HecmoTpa Ha Ha3BaHue, 3TOT
MPOTOKO/T NCNOJIb3YETCS He TOJIbKO 418 penankaumm (0 KOTopoii nonaet
peyb B creaytollein Teme), HO U A1 pe3epBHOro KonupoBaHus. MpoToKo
NO3BO/ISIET OAHOBPEMEHHO KONMMpPOoBaTh oaisibl kKnactepa u nepegasaTb
MOTOK XXYPHa/IbHbIX 3anucen.

UT06bI CEepBeEp He yaanui npexaeBpeMeHHo Heobxoaumble channbl WAL,
MOXET MCMNO/Ib30BaTbCA CI0T pennkaumm, KOTOpbI XpaHUT Ha cepeepe
NHdpopMaLMo 0 NocnefHen NosTyYeHHON KITMEHTOM 3anucu.

UTo6b! NOAK/OYEHME ObI/I0 BO3MOXHO, HE0OX0AMM Psig, HACTPOEK.

Bo-nepBbiX, posnb aomkHa obnagare atpnoytom REPLICATION (nnum 6biTb
cynepnosib3oBaresieM) U UMeTb pa3peLleHne Ha NoaK/IUYeHne no
NPOTOKO/Y penankauum B KoHdurypawumoHHom haiine pg_hba.conf.

Bo-BTOpbIX, NapameTp max_wal_senders A0/KEH ObITb YCTAHOBMNEH

B 4OCTATO4YHO 60/IbLIOE 3HAYEeHNe. ITOT NapamMeTp OrpaHNYMBaET YMCNOo
O4HOBPEMEHHO paboTarLmx npoueccos wal_sender, 06CnyXMBaroLmX
NOAK/THOYEHNSA NO MPOTOKO/Y peninkalmn.

B-TpeTbux, napametp wal_level, onpegenaowmii Konm4ecTtso NHGopmaumm
B XXYpHaUle, 0/KEH ObITb YCTAaHOB/EH B 3HaYeHue replica.

HacTpoiiku No ymosiHaHuIo BKIOYAKT BCe 3TU TpeboBaHUA (Mpu NTOKasIbHOM
NOAK/THOYEHNN).

https://postgrespro.ru/docs/postgresql/16/protocol-replication
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Ha 3aTom pucyHke cneBa npeacTtas/ieH OCHOBHOW cepBep. OH obpabaTbiBaeT
nocTynaroLiue 3anpockl; Npu aToM dpopmupyrotca 3anucn WAL

N N3MEHSETCA COCTOosHMe 6a3 AaHHbIX (CHavasia B bydoepHOM Kelle, NoToMm
Ha gucke). CermeHTbl WAL yMknmnyeckn nepesanucbiBarotcs (TouHee,
yOA/ISOTCA CTapble CErMEHTbI, Tak Kak MMeHa (haifioB YHUKasTbHBbI).

BHU3Y prCcyHKa (a B peasibHOI XN3HN — 006bIYHO Ha ApYyrom cepBepe)
n3ob6paxeHa co3gaHHasa pesepBHasa Konna — 6aszoBast KON AaHHbIX
n Habop channos WAL.



ABTOHOMHasI pe3epBHasi KOIUsI

3Ha4yeHUus IIapaMeTpPOB I10 YMOJIYaHHUIO IIO3BOJIAIOT UCIIOJIB30BATh IIPOTOKOJI PEIIJINKAIIUuN:

=> 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)

Pa3penieHne Ha JI0KaJIbHOE MOOKJIIOYEHNE 10 IPOTOKOTY PelIuKanuu B pg hba.conf Takke mpomnucano o yMOIT4aHUIO
(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
------- B L L T e L LT TP
local | {replication} | {all} | <null> | trust

host | {replication} | {all} | 127.0.0.1 | scram-sha-256
host | {replication} | {all} | ::1 | scram-sha-256
(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
16 main 5432 online postgres /var/lib/postgresql/16/main
/var/log/postgresql/postgresql-16-main.log

16 replica 5433 down postgres /var/lib/postgresql/16/replica
/var/log/postgresql/postgresql-16-replica.log

Co3gaguM pe3epBHYIO Konuio. Mcnonbs3yeM dhopmat o ymondaHnuio (plain):
student$ rm -rf /home/student/tmp/basebackup
student$ pg_basebackup --pgdata=/home/student/tmp/basebackup --checkpoint=fast

Yrunura pg basebackup cpasy mocie mogKI04YeHNs K CePBEPY BHIIOHIET KOHTPOJIBHYIO TOUKY. [10 YMOITYaHUIO IPSI3HEIE
6y¢)epb1 3allUCBEIBAIOTCSA IIOCTEIIEHHO, 4YTOOBI HE CO3aBaTh IIUKOBYIO HAarpy3Ky (BBHI/ICB OJIUTCA OO0 4,5 MI/IHyT). Ecmn YKa3aThb
--checkpoint=fast, 6ydeps! 3anucrBaoTcs 6e3 mays.
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BoccTaHOB/1eHue Pos{gres

OCHOBHOI1 cepBep pesepBHbIli cepsep
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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 COMMacoBaHHOCTb

M NpucTynaeT K paboTe. BoccTaHOBMEHME NPOUCXOAMT HA TOT MOMEHT
BPEMEHMU, Ha KOTOpbIli Gblna caenaHa pesepBHas konusi. PasymeeTtcs,
3a npollejllee BpeMsi OCHOBHOI cepBep MOXET YITU Aaneko Brepeqa,.



BoccraHOB/I€eHHE

3aMeHUM KaTaJor KiacTepa replica co3ganHoOM Konuel, IpegBapuTeNlbHO YOeUBIINCH, YTO KJIaCTEP OCTAHOBJIEH:
student$ sudo pg ctlcluster 16 replica status

pg ctl: no server running

student$ sudo rm -rf /var/lib/postgresql/16/replica

student$ sudo mv /home/student/tmp/basebackup/ /var/lib/postgresql/16/replica

®aiinbl KJlacTepa OOJI2KHEI IPUHAaJIeXkaTh I1I0JIb30BaTeNo0 postgres.

student$ sudo chown -R postgres:postgres /var/lib/postgresql/16/replica

IIpoBepuM COmepKUMOe KaTajiora:

student$ sudo 1s -1 /var/lib/postgresql/16/replica

total 344

SrW------- 1 postgres postgres 225 Hos 18 14:58 backup label
SrwW------- 1 postgres postgres 268206 Hoa 18 14:58 backup manifest
drwx------ 8 postgres postgres 4096 Hoa 18 14:58 base
drwx------ 2 postgres postgres 4096 Hoa 18 14:58 global
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg commit ts
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg dynshmem
drwx------ 4 postgres postgres 4096 Hos 18 14:58 pg logical
drwx------ 4 postgres postgres 4096 Hos 18 14:58 pg multixact
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg notify
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg replslot
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg serial
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg snapshots
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg stat
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg stat tmp
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg subtrans
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg tblspc
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg twophase
SrwW------- 1 postgres postgres 3 Hoa 18 14:58 PG_VERSION
drwx------ 3 postgres postgres 4096 Hosa 18 14:58 pg wal
drwx------ 2 postgres postgres 4096 Hos 18 14:58 pg xact
SrW------- 1 postgres postgres 88 Hos 18 14:58 postgresql.auto.conf

B nporiecce 3anycka IPOU30HAeT BOCCTAHOBIEHNE U3 Pe3ePBHOM KOIIUU.
student$ sudo pg ctlcluster 16 replica start
Teneps 06a cepBepa paboTaloT OIHOBPEMEHHO U HE3aBUCUMO.
OCHOBHOI1 CepBep:
=> INSERT INTO t VALUES (4, 'OcHoBHOi cepBep');
INSERT 0 1
=> SELECT * FROM t;

id | S

1 | Hi there!
2|
3 | <null>

4 | OcHoBHOM cepBep
(4 rows)

CepBep, BOCCTAHOBJIEHHHIN U3 PE3€PBHOM KOIIUU:
student$ psql -p 5433 -d backup_overview

| => INSERT INTO t VALUES (4, 'Pe3epBHas konus');
| INSERT 0 1

| => SELECT * FROM t;



Pe3epBHas Konus
(4 rows)



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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[anbHeiwee pasBuTue naeun ropavyein pe3epBHoOn Konmm: NOCKobKY y Hac
ecTb Konus thainos knactepa 6a3 AaHHbIX 1 XYpHasbl ynpexaatoulen
3anucu, To, NOCTOSIHHO COXPaHAS HOBbIE XYPHaslbl, Mbl CMOXEM
BOCCTAHOBUTb CUCTEMY He TO/IbKO HA MOMEHT KOnMpoBaHus hainnos,

HO 1 BOOOLLE Ha NPOM3BO/IbHbIA 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
3a1ePXKN 6yayT MUHMMaUTbHbI, HO NOTPEBYETCA HACTPOUTb OTAE/NbHYHO
OT cepBepa YTUNUTY ANs NoNyYeHUst JaHHbIX U3 NOTOKA.
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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

eC/Id KOMaHza Bo3Bpailaet He 0 (WK ec/ii KOMaH/ja He 3a/laHa), CETMeHT
0CTaeTcst [0 TeX Top, MOoKa MOIbITKa He OyzeT ycIielHon
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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
CTarycoMm, TO CErMeHT MOXET ObITb yaaneH. Ecnn e HeT, 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/16/continuous-archiving
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dannoBbIN apXnB XYPHaUIOB  Posigres
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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).
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[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 B KaTaJiore,
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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[pyroe peluieHne — ncnonb3oBarb YTUANTY pg_receivewal, kotopas
nonyyaet 3anmcy WAL no NpoToKOoy penavkauum n 3anucblBaeT CErMeHThI
B apXuB.

O6bIYHO yTUIUTA 3anyCKaeTcs Ha OTAEeNIbHOM «apXMBHOM» CepBepe
N NOAKMOYAETCA K cepBepy C napamMeTpamMu, yKkasaHHbIMU B K/To4ax.
YTunuta MoxeT (M Ao/HKHA) UCNOob30BaTb CNOT peniMkauum, 4Toobl
rapaHTMPOBaHHO He NOTEPATbL 3aruncu.

YTunuta cpopmupyeT thainnibl aHa/lorMyHo TOMy, Kak 3TO AenaeT cepsep,
N 3anncbiBaeT UX B yKasaHHbI katasor. Ewe He 3ano/IHeHHble CErMEHTbI
3anucbiBaroTcA ¢ npedomkcom .partial.

Mpu 3anycke yTuAMTa Ha4MHaeT apxXMBUPOBaHUE C Hayana CEerMeHTa,
creytoWero 3a NocieHNM 3arnosiHeHHbIM CErMEHTOM apxuBa. Ecnun apxums
nycT (nepBblli 3anyck), yTunuTa 3anpallivMBaeT 3anMcy ¢ Hayana TekyLlero
cermMeHTa.

Mpun nepexoae Ha HOBbLI cepBep YTUANUTY NPUAETCS OCTaHOBUTb
1 3anyCTUTb 3aHOBO C HOBbIMM NapamMeTpamMu.

B PostgreSQL HeT cpeacTsB Ansa 3anycka yTuanTtbl B JOHOBOM pexume
(aeMoHu3aunun) 1 s asTomaTmyeckoro 3anycka (kak cepsuc), aasa aToro
HY>XHO UCMO/1b30BaTb BO3MOXHOCTU OnepaumoHHON CUCTEMBI.

https://postgrespro.ru/docs/postgresqgl/16/app-pgreceivewal
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[TOTOKOBbIN apXMB XYPHAN0B Posigres

OCHOBHOI# cepBep

select, insert
update, delete Z ;
1
cermeHTbl WAL

apxus WAL
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YTunuta pg_receivewal nogkniovaeTcsa K cepsepy No npoToKosy
pennuvkaunn. MNMogxioyeHre o6CnyxmnBaeTca oTAebHbIM npoueccom wal
sender (3TO He06X0AMMO Y4eCTb MPU YCTaHOBKE Nnapamerpa
max_wal_senders).

YTunuta 3annucbiBaeT AaHHble, He A0XUAaACh NoSly4YeHUs BCEro CerMeHTa.
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Ba3oBas konua + 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
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[na co3gaHnsa pe3epBHOI KOMUK MNP HACTPOEHHOM HeNpepPbIBHOM
apxXuBMpoOBaHMKN UCNOMb3YETCA Ta Xe yTunnta pg_basebackup,

HO C ApyrMm Habopom napameTpos. B aTtom cnyvae dhaiinbl WAL

He BK/I0HalOTCA B PE3EePBHYHO KOMKUIO, NOCKO/IbKY OHU YXXe eCTb B apXuBe.

BoccTaHoBNeHWe B TaKOM C/lyvae BbINOSIHAETCA 60/1ee CNoXHO. MoMumo
pa3BopayMBaHuns 6a30BOI pe3epBHOI KONuu, TpebyeTcs 3aaartb HAaCTPOMKM
BOCCTaHOB/IEHWS:

* KOMmaHpay restore_command (obpaTtHyto archive_command — oHa
KOMUPYET HyXXHble hait/ibl N3 apxuBa B Katasior cepBepa);

* LeNeByl TOUKY BOCCTAHOB/IEHUSI.

Kpome 3Toro, Hy>XeH CUrHasibHbIi doaiin recovery.signal, Hannyme KoToporo
Npu cTapTe cepBepa 03HaYaeT ykasaHue BOWTU B PeXuM ynpasisieMoro
BOCCTaHOB/IEHNSA (coaepXxnmoe thainna nrHopmpyertcs).
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BoccTaHOB/1eHue Pos{gres

OCHOBHOIi cepBep pesepBHblii cepBep
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[Mpouenypa BOCCTaHOB/EHUS (Hanpumep, Npu BbIXo4e 13 CTPOA OCHOBHOIO
cepsepa), BbINO/HAETCA crieayowmnm obpasom. Ha gpyrom (Mnv Ha ToM xe)
cepsepe pa3BopaynBaeTcs 6a3oBas pesepBHas Konusa n co3gaeTcsa goans
recovery.signal. CepBep 3anyckaeTcs, HauMHaeT KONMpoBaTb CErMeHThbl
WAL 13 apxuBa, UCnonb3ys restore_command, N NPUMEHSATb UX.

Cnepnyet obpatnTb BHUMaHWe, YTO npu hainoBoil apxusauum nocnegHui
He3anosIHeHHbIn cermeHT WAL OCHOBHOro cepBepa He nonager B apXuB.
OpHaKo CErMeHT MOXHO BPYUHYH CKONMpoBaTh B kKaTtasior pg_wal
pe3epBHOro cepBepa, ec/iv ecTb Takasi BO3MOXHOCTb. B cnyyae c604
dhainnoBoin apxmBauumn TaknMx CErMEHTOB MOXET OKa3aTbCs U HECKOJIbKO.
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BoccTaHOB/1eHue Pos{gres

OCHOBHOIi cepBep pesepBHblii cepBep

) Lenesas Touka

BOCCTaHOBNEHUs

Dj:l restore_command
apwewa [ TTT ]

6a3oBas konus
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Pe3epBHblil cepBep NPUMEHSIET BCe JOCTYMNHble 3anucn WAL, ynTtas
CermMeHTbl U3 Kkaranora pg_wal (npy oTCyTCTBUN CErmeHTa Aenaetcs
MomnbITKa CKONMPOBaTh €ro U3 apxmea), TeM caMblM 40BOAA COCTOSAHME 6a3
AaHHbIX 00 aKTyasibHOro. MakcnmMmasibHO BO3MOXHas notepsa —
He3anosIHeHHbIN cermeHT WAL, He nonaBLnii B apXmB, eC/IN ero no Kaknm-
TO NpUYMHaM HEBO3MOXXHO CKONUPOBATb.

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



BoccTtaHoB/eHue

OCHOBHOIi cepBep
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Posygres

pesepBHblii cepBep
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[ocne 3aBepLUeHNss BOCCTAHOB/IEHWA pe3epBHbI cepBep nepexoaunt

B 0ObIYHbIN peXxrM paboTbl: MPUHMMAET 3anpochl, 3anUCbiBaeT CErMeHTbI
WAL B apxuB 1 Tak gasiee, BbICTynasa B Ka4eCcTBe HOBOro NosiHOLLEHHOro
OCHOBHOrO cepBepa.

Ecnun pa3BepHyTbIn cepBep npeanonaraeTca UCnosib3oBarb BMECTO
OCHOBHOr0, TO UMEET CMbIC/1 PaCrnosIOXUTb €ro Ha TakoM Xe UK,

Mo KpaiHei mepe, cCpaBHUMOM MO XapakTepucTukam annaparypbl cepeepe,
4TOObI N36eXaTb CHUXEHNA NPON3BOANTETBHOCTM.
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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, AJ/15 Toro 4To6bl BOCCTAHOBUTbL [aHHbIe
N3 pe3epBHON KoNuu.

Katasnior knactepa pacnonaraetcsa B /var/lib/postgresql/16/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 /home/student/tmp/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 /home/student/tmp/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

Co3paeM pe3epBHYIO KOIUIO, BHITOIHAS «OBICTPYI0» KOHTPOJIBHYIO TOUKY:

student$ rm -rf /home/student/tmp/backup

student$ pg_basebackup --pgdata=/home/student/tmp/backup --checkpoint=fast
Y6expgaemcs, 4TO BTOPOM CepBep OCTAHOBJIEH, U BHIKJIaIbIBAEM Pe3ePBHYIO KOIIHIO:
student$ sudo pg_ctlcluster 16 replica status

pg ctl: no server running

student$ sudo rm -rf /var/lib/postgresql/16/replica

student$ sudo mv /home/student/tmp/backup /var/lib/postgresql/16/replica
student$ sudo chown -R postgres:postgres /var/lib/postgresql/16/replica
H3meHnsieM Tabuiry:

=> DELETE FROM t;

DELETE 3

3anyckaeM CepBep U3 Pe3epPBHON KOIHU:

student$ sudo pg_ctlcluster 16 replica start

student$ psql -p 5433 -d backup_overview

| => SELECT * FROM t;

W wWwN =

(

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.
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Knactep replica Haxoautca B /var/lib/postgresql/16/replica.

Texywmii dpaiin, 3anucbiBaemMblil yTUNUTON pg_receivewal, numeet
cyddoukc .partial, N0 OKOHYaHUKN 3anucK ais NnepenmMeHoBbIBAETCS.
Mpn BOCCTAaHOBIEHUMN HAPAAY C OObIYHBIMN CErMEHTaMMN HYXXHO
MCrosb30BaThb 1 NOcCNeAHNn Heao3anucaHHbIN daiin.

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



1. ITIOTOKOBBIA apXuB

OGpaTHuTe BHUMaHMe, YTO 4aCTh KOMAHJ BHIIONHIETCS OT HUMEHH II0/Ib30BaTeNs postgres, a 4acTb — 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
-rw-- - 1 postgres postgres 16777216 Hos 18 15:06 000000010000000000000001.partial

2. Ba3opas ¢pu3nyecKast Konus 6e3 KypHaia

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

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

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

total 260
- student student 225 Hos 18 15:06 backup_label
student student 180378 Hoa 18 15:06 backup_manifest
student student 4096 Hoa 18 15:06 base
student student 4096 Hos 18 15:06 global
student student 4096 Hos 18 15:06 pg commit ts
student student 4096 Hos 18 15:06 pg_dynshmem
student student 4096 Hos 18 15:06 pg_logical
student student 4096 Hos 18 15:06 pg multixact
student student 4096 Hos 18 15:06 pg_notify
student student 4096 Hos 18 15:06 pg_replslot
student student 4096 Hos 18 15:06 pg_serial
student student 4096 Hos 18 15:06 pg_snapshots
student student 4096 Hos 18 15:06 pg stat
student student 4096 Hos 18 15:06 pg_stat tmp
student student 4096 Hos 18 15:06 pg_subtrans
student student 4096 Hos 18 15:06 pg_tblspc
student student 4096 Hos 18 15:06 pg_twophase
student student 3 Hoa 18 15:06 PG_VERSION
student student 4096 Hos 18 15:06 pg_wal
student student 4096 Hos 18 15:06 pg_xact
student student 88 Hos 18 15:06 postgresql.auto.conf

FNWHENNNNNNNNNAEANNNOG R =

3. HoBble 60a3a JaHHBIX H TaOIHIa

=> 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. HacTporKa BOCCTAaHOBJIEHHSL

VGeKnaemcsi, 9TO BTOPO¥ CepBep OCTAHOBIIEH, U BHIK/Ta[IbIBAEM PE3EPBHYIO KOIHIO:
student$ sudo pg_ctlcluster 16 replica status

pg_ctl: no server running

student$ sudo rm -rf /var/lib/postgresql/16/replica

student$ sudo mv /home/student/tmp/backup /var/lib/postgresql/16/replica
HpH BOCCTaHOBJIEHWH TAKXKe HUCMOJIb3yeM YaCTUYHO 3aIMCaHHBIA CETMEHT:

student$ echo "restore_command = 'cp /var/lib/postgresql/archive/sf %p || cp /var/lib/postgresql/archive/%f.partial %p | sudo tee /var/lib/postgresql/16/replica/postgresql.auto.conf
restore command = 'cp /var/lib/postgresql/archive/%sf %p || cp /var/lib/postgresql/archive/s%f.partial %p

student$ touch /var/lib/postgresql/16/replica/recovery.signal

student$ sudo chown -R postgres:postgres /var/lib/postgresql/16/replica

3amycTHM cepBep ¥ IPOBEPUM Pe3yIIbTaT:

student$ sudo pg_ctlcluster 16 replica start

student$ psql -p 5433 -d backup_overview

| => SELECT * FROM t;

Apxupanus Goneine He Hy2KHa. OCTAaHOBUM yTHIMTY ¥ Y@M CJIOT, 9TOOEI OH He Meman o9uctke WAL.
student$ sudo pkill pg_receivewal

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



