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Jlornyeckaqa konusa Posigres

Komanger SQL /151 BOCCTaHOBJIEHUS JAHHBIX C HYJIS

+ MOXXHO C/le/IaTh KOIHIO OT/Ie/IbHOTO 00BbeKTa I 6a3bl

+ MO’XHO BOCCTaHOBUTBCS Ha KJlacTepe Ipyrol OCHOBHOM BepCUH
+ MO)KHO BOCCTaHOBUTBCS Ha IDYTOM apXUTeKType

— HEeBbICOKasl CKOPOCThb

— BOCCTaHOBJIEHHe TO/IbKO HA MOMEHT KOMMPOBaHUs

CyLlecTByeT Ba BUAa pe3epBMpOoBaHIs: JIOrMYeckoe 1 onsnyeckoe.

Jlornyeckasa pesepBHasa Konus — 3to Habop komaHg SQL,
BOCCTaHaB/IMBaKLWLMiA Knactep (Mnuv 6asy faHHbIX, UK OTAE/bHbIN 00HEKT)
C Hyns.

Takas konua npeacTas/isieT cob0i, Mo CyTU, 0ObIYHbLIA TEKCTOBbIN daiin, 4YTo
[aeT U3BECTHYHO r'MOKOCTb. Hanpumep, MOXHO cAenaTb KOMuIo TOMTbKO TeX
0O6bEKTOB, KOTOPbIE HYXHbI; MOXHO OTPeAaKTMpoBaTb aiis, MI3MEeHMB
MMEHa UM TUMbl AaHHbIX U T. .

Kpome Toro, komaHabl SQL MOXHO BbINOMHUTL Ha Apyroin sepcun CYB/
NN Ha Opyron apxutekType. a5 aToro TpedyeTcs To/Ibko COBMECTUMOCTb
Ha YpOBHEe KOMaH[,; ABONYHAA COBMECTMMOCTb HE HYXXHa.

OpaHako an1st 60nbLUOK 6a3bl 3TOT MeXaHn3M He3aIEKTUBEH, NOCKObKY
BbIMNO/IHEHNE KOMaHp, (B YaCTHOCTU, co3faHne UHAEKCOB) 3alMeT MHOIO
BpeMeHu. K ToMy )Ke BOCCTaHOBUTb CUCTEMY U3 TaKOW pe3epBHOIN Konum
MOXHO TOJ/IbKO Ha TOT MOMEHT, B KOTOPbI OHa Oblna caenaHa.

https://postgrespro.ru/docs/postgresgl/16/backup-dump
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COPY: konunsa Tabnuupbl Posigres

Pe3epBHOe KorupoBaHue

BBIBO/] COZIEPKMMOTO TabJIHIIbI UJTH Pe3y/IbTaToB 3arpoca B (aiis, B oToK
WY B IPOTPaMMy

BoccraHoBieHue
JnobaBeHre CTPOK U3 (aiiia WK U3 MOTOKa BBOJA K CYIL[eCTBYIOIIEH
TabuLe

CepBepHbIM BapUaHT KnueHTCKul BapyuaHT
KOMaH/ila SQL COPY kKoMaHzia psql \copy
(aiin no/mKeH ObITh JOCTYIIEH (aiin go/mKeH ObITh TOCTYIIEH
MO/Ib30BaTe/0 postgres 3arycTuBIemMy psql
Ha cepBepe Ha K/IMeHTe

Ecnn TpebyeTcs coxpaHnTb TO/IbKO COAEPXNUMOE OHOM TabnuLbl, MOXHO
BOCNO/b30BaTbcsA kKoMmaHaon COPY.

KomaHza nossonset 3anucarb 1abnuuy (Mnu pesynsrar nporu3BoIbHOI0
3anpoca) nn6o B darin, nmbo B NOTOK BbIBOAA, IMO0 Ha BXOA, NPOU3BO/IbHOW
nporpamMme. Ipu 3TOM MOXHO yKasaTtb psf napamMeTpoB, Takux Kak hopmar
(TEKCTOBbIN, CSV U ABOUYHBIN), pasaennTenb Nonein, TeKCToBoe
npepctaBneHne NULL v gp.

[pyroii BapnaHT KOMaH/bl, HAOGOPOT, CYMTbIBAET U3 paiina Uan U3 noToka
BBOJA CTPOKM C NOMSIMU U 3aMnCbIBaeT UX B TabnuLy. Tabnuua npn aTom He
OUULLIAETCS, HOBbIE CTPOKW [06ABNAOTCS K YXE CYLLECTBYHLLM.

KomaHga COPY paboTaeT cyLlecTBeHHO ObICTpee, YeM aHasIOTMYHble
komaHabl INSERT — K/IMEHTY He HY)XHO MHOrO pas obpalarbCcs K cepBepy,
a cepBepy He HY)XKHO MHOTo pas3 aHa/In3npoBaTb KOMaH4bl.

https://postgrespro.ru/docs/postgresql/16/sql-copy

B psql cywiecTByeT K/IMEHTCKNIN BapuaHT komaHabl COPY ¢ aHa/10rmyHbIM
CUHTaKcucoMm. B otnnumne ot cepBepHoro BapraHta COPY, KOTOpbIi
aBnaeTca komaHgon SQL, KIMeHTCKUIA BapuaHT — 3To KomaHga psql.

YkazaHue nmenHu caina B komaHge SQL cooTBeTcTBYET haiiny Ha cepsepe
B. Y nonb3oBaTtens, nog KotopbiM pabotaet PostgreSQL (06bI4HO
postgres), Ao/MKeH BbITb AOCTYN K aTOMY haiiny. B KNMeHTCKOM BapuaHTe
obpalleHue K (haitsly NponcxoguT Ha KNIMEHTE, a Ha cepBep nepegaetcs
TOJIbKO COAEPXMMOE.

https://postgrespro.ru/docs/postgresal/16/app-psql
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COPY

CospaguM 6a3y JaHHBIX U Ta6JIUITy B Hell.

=> 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 BBIIJIIAUT TabuIa B BEIBOZle KoMaHAb! COPY:
=> COPY t TO STDOUT;

1 Mpusert!
3 \N

OﬁpaTI/ITe BHHMaHNE Ha TO, YTO IIyCTad CTPOKa 1 NULL — PasHbIe 3HaYEHUs, X0T4, BBIIIOJIHSA 3aIIpOC, 3TOr0 XU HE 3aMEeTHO.

AHaJIOTHYHO MO?KHO BBOJIUTE JaHHEIE:
=> TRUNCATE TABLE t;
TRUNCATE TABLE

=> COPY t FROM STDIN;

1 Hi there!
2

3 \N

\.

COPY 3

IIpoBepum:

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

=> SELECT * FROM t;

id | s
T Iy
1 | Hi there!

2 |
3 | <null>

(3 rows)
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pg_dump: Konusa 6asbl Posigras

Pe3epBHOe KorupoBaHue
BBIBOJIUT B TIOTOK WU B (haiin SQL-ckpurT,
b0 apxuB B CIieluanbHOM (hopmare C oraBaeHneM
Mo JeprKrBaeT Iapasiie/lbHOe BIIIO/IHeHUe

TI03BOJISIET OTPAHUYNTE HAOOP BBITPYKaeMbIX 0OBEKTOB
(Tabnuigel, cxembl, ToJbKO DML vu Tosibko DDL U T. 11.)

BoccTaHoBnienue

SQL-ckpunt — psql
(opmar c ornaBneHueM — pg_restore

(r03BOJISIET OrPaHUYUTH HAOOP 0OHEKTOB TIPY BOCCTAHOB/IEHUN
Y TIO/I/lepKUBAaeT Tapasuie/ibHOe BbINOJTHEHNE)

HoBasi 6a3a /10/pKHa OBITH co3/1aHa U3 11aboHa templateO
3apaHee JJO/DKHBI ObITh CO3/jaHbI POJIM U Tab/IMUHBIE TPOCTPAHCTBA

[na co3gaHnsa NOSTHOLLEHHOW pe3epBHOI Konuu 6a3bl AaHHbIX UCNOb3yeTCs
yTunvta pg_dump. B 3aBUCMMOCTHM OT yKa3aHHbIX NapamMeTpos,
pe3ynsratomM paboTtbl ABseTcsa NM60 SQL-CKpUNT, cogepXallnini KomaHibl,
cosparolne BblbpaHHble 06BLEKTLI, IGO0 (haitn B crieynanbHOM popmaTte

C OrnaBJ/iIEHNEM.

UT06bI BOCCTAHOBUTL 06bEKTbI N3 SQL-CKpunTa, A4OCTATOYHO BbINONHUTD
ero B psql.

https://postgrespro.ru/docs/postgresql/16/app-padump

[na BOCCTaHOBEHNA N3 pe3epBHON KoNun B cneunanbHOM dpopmMare
TpebyeTca gpyraa ytunuta — pg_restore. OHa untaet gpainn 1 npeobpasyet
ero B 06bl4Hble KoMmaHAb! psql. MpenmMyLecTso B TOM, YTO HAOOP OOBLEKTOB
MOXHO OrpaHNYnTb He NPU CO34aHUN Pe3epPBHOM KOMUK, a yxxe npu
BOCCTaHOB/1IeHW. Kpome Toro, co3gaHune pe3epBHOM Konuu B creymasibHoM
dhopmare 1 BOCCTaHOB/IEHNE U3 HEE MOXET BbINONHATLCS NapasiiesibHo.

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

Basy fgaHHbIX 4719 BOCCTAHOB/IEHMA HAA0 co34asaTh 13 wabnoHa templateO,
TakK KakK Bce U3MeHeHus, caenaHHble B templatel, Takke nonagyt

B pe3epBHyto Konunio. Kpome Toro, 3apaHee A0/XHbl ObITb CO34aHbI
HeobxoAuMble PO/ N TabNnyHble NPOCTPAHCTBA, NOCKObKY 3TV OObEKThI
OTHOCATCH KO BCeMy knactepy. [locne BoccTaHOB/IEHNSA 6@3bl UMEET CMbIC/T
BbINOMHUTL KOMaHAy ANALYZE, koTopasi cCo6epeT CTaTtuCTUKY.


https://postgrespro.ru/docs/postgresql/16/app-pgdump
https://postgrespro.ru/docs/postgresql/16/app-pgrestore
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pg_dumpall: konna knactepa Posgares

PesepBupoBanue

coxpaHsieT BeCh KJlacTep, BK/IH0Uasi po/y U Tab/IMyHbIe TIPOCTPaHCTBA
BbI/laeT Ha KOHCO/b WK B (aiin SQL-ckpunt

rapasiieJibHOe BBITOJIHEHHE He TTOAIeP)KUBAETCsl, HO MO>KHO BBITPY3HTh
TOJIBKO I7I00a/bHBIe 0OBEKTHI U BOCIIO/B30BaThCs pg_dump

BoccTaHoBniensue

C nomolbio psql

UTo6bI cO34aTh pe3epBHY0 KOMUIO BCErO K1acTepa, BK/IYas ponav u
TabnMyHbIEe NPOCTPAHCTBA, MOXHO BOCMNONb30BaThLCA yTUANTON pg_dumpall.

Mockonbky pg_dumpall Tpebyetca goctyn kKo BceM oobekTtam Bcex b/,
MMEET CMbIC/ 3anyckaTb ee 0T UMEHU Cynepnosib3oBaresnis. YTunauTa no
oyepean NoAkKNYaeTcs K Kaxkaoin bl knactepa u Bbirpyxaet MHopmaLnio
C nomoubio pg_dump. Kpome Toro, oHa COXpaHAET U AaHHble, OTHOCALLMECS
K Knactepy B Le/1oM.

Pesynstatom pabotel pg_dumpall asnsetca ckpunt ans psql. Apyrve
doopmartbl He noanepxxmBaroTcA. ITo o3Hadvaert, uto pg_dumpall He
noaaepXnBaeT napasifieNibHyt0 BbIrPy3Ky AaHHbIX, YTO MOXET OKa3aTbCs
Npo6aemMoi Npu 60/bLINX 06beMax faHHbIX. B TakoM c/iyyae MOXHO
BOCNO/1b30BaTbCA K/1to4oM --globals-only, 4To6bl BbIrpy3nUTb TONILKO PON
N TabNNYHblEe NPOCTPAHCTBA, a caMu 6a3bl AAaHHbIX BbIrPY3UTb C MOMOLLbIO
yTuAnTbl pg_dump.

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

ITocMOTpHUM Ha pes3y/IbTaT paboThl yTUIUTHL pg_dump B tpocToM dopMarte (plain). O6paTuTe BHUMaHUe Ha TO, B KAKOM BHJie COXpaHeHbI
TaHHBIE U3 Ta6IHIBL.

Ecsu B ma6s10H templatel BHOCHIMCH KaKHe-IN60 U3MeHeHMs, OHH TaK)Ke II0IIayT B Pe3ePBHYI0 KO0, [I03TOMY IIPU BOCCTAaHOBJIEHUN
6a3bl JaHHBIX UMeeT CMBICI ITpeiBApUTEILHO CO3/IaTh ee M3 I1a6IoHa template0 (yKasaHHBIHM KJII0Y --Ccreate 106aBJiisieT Hy>KHbIe KOMaH/bI
aBTOMAaTHUYECKH).

student$ pg_dump -d backup_overview --create

-- PostgreSQL database dump

-- Dumped from database version 16.9 (Ubuntu 16.9-1.pgdg24.04+1)
-- Dumped by pg dump version 16.9 (Ubuntu 16.9-1.pgdg24.04+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 KauecTBe IIpHUMepa UCII0JIb30BaHUs CKOIIUPYeM TabJIHIly B IPYTYIO 6asy.

=> 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;

wN =

(3 rows)



dun3nyeckoe KonmpoBaHme

Uto Takoe (pri3nueckoe pe3epBHOe KOIMMPOBaHHE
XO0/I0fHOe U ropsiuee pe3epBHOE KOIMUPOBaHUe
IIpoToKO/I pernukauu

ABTOHOMHBIE pe3epBHbIe KOITUU

HernpepeiBHast apxuBaLyisl )KypHaJIOB Tpe/3arvcu

10
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dun3nyeckas konmsa Posigres

I/ICHOJIIBYETCH MeXaHH3M BOCCTAHOBJIHUS ITocie cOost:
KOITWA OdaHHBIX W X)KYPHaAJIbI ITpEA3dIInCH

+ CKOPOCTb BOCCTAHOBJIEHUS

+ MO’KHO BOCCTaHOBUTD K/1aCTep Ha Orpe/ie/IeHHbIi MOMEHT BpeMeHH!

— HeJb3sl BOCCTaHOBHUTh OTZe/IbHYIO0 0a3y JaHHbBIX, TOJBKO BeCh KacTep
— BOCCTAHOBJIEHME TOBKO Ha TOM >Ke OCHOBHOW BEPCUU U apXUTEKType

11

du3nyeckoe pesepBrpoBaHNe NCNONb3YeT MeXaHN3M BOCCTaHOB/IEHUSA
nocne c6oes. [1/19 3TOro TPebyoTCA:

* 0asoBas pe3epBHasa Konna — Konua dpainos knactepa (hannos gaHHbIX
N cnyXe6HbIX doainoB);

* Habop XypHasoB npeasanncu, He0b6XoANMbIX /151 BOCCTAHOB/EHUSA
COr1acoBaHHOCTMW.

Ecnu chaitnoBas cuctema yxe cornacoaHa (Konusi CHUManach npu
KOPPEKTHO OCTAHOB/IEHHOM CEpPBEPE), TO XyPHaUIbl HEe TPebyoTcsl.

OfHako Hanmmune apxmnsa XypHasioB No3BOMAET NONYYUTb M3 6a30BOIA
pe3epBHON KON COCTOSIHME KacTepa Ha 1t060i MOMEHT BpeMeHU. Takum
06pa3oM MOXXHO BOCCTAHOBUTbL PE3EPBHYHO KOMUIO MPaKTUYeCKN Ha MOMEHT
c604 (NMM60 co3HaTeNbHO BOCCTAHOBUTbL CUCTEMY HA HEKOTOPbIA MOMEHT

B MPOLU/IOM).

BbICOKasi CKOPOCTb BOCCTAHOB/IEHMS 1 BO3MOXHOCTb CO3/4aBaTh KOMMUI0
«Ha NeTy», He BbiK/ouas cepBep, AenaeT hr3nyeckoe pesepBupoBaHmne
OCHOBHbIM UHCTPYMEHTOM NEPUOANYECKOro Pe3ePBHOI0 KONMMPOBaHUS.

https://postgrespro.ru/docs/postgresgl/16/backup-file
https://postgrespro.ru/docs/postgresagl/16/continuous-archiving
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[OpAY0 nnm XonogHo? Pos{gres

T'opsiuee
XoJoHOe pe3epBUpOBaHUe
pesepBUpOBaHUe
Dalibl KJIacTepa BBIK/TOUEHHOM HEaKKypdTHO pa60Ta}0meM
KOITUPYIOTCS TIH... cepeepe BbIK/TIOUEHHOM cepaepe
cepaepe
HYXHbl
cneyunanbHble
cpeacTBa
}KypHa JIbI He€ HY>KHbI HY>XHBI C HOC]IE,E[HeI\/lI HY>KHBI 3a BpeMdA
TIpe/IBapUTe/ILHOM KOHTPOJIBHOM TOUKU KOIIMPOBaHHUSA

3dITUCH...
HaxogATca
B chaiinosoit
cucteme

cepeep
He [loMXeH yaannTs WAL
paHbLLe BpeMeHu

12

du3nyeckoe pesepBMpoBaHne Tak UM nHaye npegnonaraeT cosgaHve
Konun dpainioB knactepa 6as AaHHbIX.

Ecnun konus co3gaetcs npu BbIK/IIOYEHHOM CepBepe, OHa Ha3blBaeTCs
«X0/104HoI». Takasa Konusa iMbo CoAepPXMT cornacoBaHHble gaHHble (ecnu
cepsep OblN BbIK/IKOYEH akKypaTHO), Mbo coaepXuT Bce Heobxoanmble A4
BOCCTaHOB/IEHNSA XYPHauIbl (HAaNnpumMep, ec/inm UCMosb3yeTCA CHAMOK AaHHbIX
cpeacTeamMu onepaumoHHON cnucTeMbl). ITO yNpoLLaeT BOCCTaHOB/IEHNE,

HO TpebyeT ocTaHOBa cepBepa.

Ecnn konusa cosgaetcs npu pabéoTtatowem cepsepe (4To Tpebyet
onpeeneHHbIX AelCTBUIA — NPOCTO Tak KonMpoBaTb halsibl Hesb3s), OHa
Ha3blBaeTCH «ropsayvei». B aTom cnyyae npouenypa cnoxHee, Ho NO3BOJIAET
060iTNCh 6e3 ocTaHoBA.

Mpu ropAvem pesepBupoBaHnn KOMus goainsioB knacTtepa byger cogepxarb
HecornacoBaHHble faHHble. OQHaKo MexaHW3M BOCCTaHOB/IEHNS MOcne
c60eB MOXHO yCrneLwHo NPUMEHUTb 1 K BOCCTAHOB/IEHUIO N3 Pe3ePBHON
Konun. [N 3TOro NoTpedyoTCA XypHasbl npeasanmcn Kak MUHUMYM 3a
BpeMS KonuposaHusa ¢oainos.
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ABTOHOMHAasA Konus Posygres

basosas kormug + WAL

Pe3epBHOe KonmpoBaHue — pg_basebackup

TIOJIK/IF0YAeTCs K cepBepy I10 IIPOTOKOJIy periMKaLluu
BBITOJ/IHSIeT KOHTPOJIBHYIO TOUKY

KorupyeT (abiibl Kyactepa 6a3 JaHHBIX B YKa3aHHbBIN KaTaior

coxpaHsieT Bce cermeHTbl WAL, creHepupoBaHHbIe 3a BpeMsi KOITMPOBaHUS

BoccraHoBniesue

pa3BopaurBaeM CO3/[aHHYI0 ABTOHOMHYIO KOTIHUIO
3aMycKaeM cepBep

13

[na co3gaHusa ropsivein pesepBHON KONUK UCNOMNb3yeTca yTunmTa
pg_basebackup.

BHauasie yTunuta BbINOSHAET KOHTPO/IbHYHO TOUKY. 3aTeM KONUPYHOTCS
dhaiinbl knactepa 6a3 gaHHbIX.

Bce chaiinbl WAL, creHepupoBaHHbIE CEPBEPOM 3a BPEMS OT KOHTPO/TbHOIA
TOYKM 4,0 OKOHYaHMA KONMpoBaHus hainnos KiacTepa, Takke KOMMpytTCs
B pe3epBHYI0 KONuto. Takas Konusi HasblBaeTcsi aBTOHOMHOW, NMOCKO/IbKY
COAEepPXUT B cebe Bce HeoOXoaAMMOoe A1 BOCCTAHOBMEHUSA.

[N BOCCTaHOB/IEHMA A0OCTATOYHO pa3BepHYTb aBTOHOMHYHO KOMUIO U
3anycTutb cepsep. Npu HEOBXOANMOCTN OH BbINO/HUT BOCCTAHOB/IEHME
cornacoBaHHOCTM € NOMOLLbLO nmetowmxcs thannos WAL n 6yaet rotos
K pabore.

https://postgrespro.ru/docs/postgresal/16/app-pgbasebackup
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[MpoTOKON penamkaunun Pos{gres

IIpoTokon

T10JIyueHHe TI0TOKA )KYPHAa/IbHBIX 3arucen
KOMaH/Ibl YIIpaB/ieHNsl pe3epBHBIM KONMPOBAHKEM U perIvKaLen

O6cny>kuBaeTcs rporjeccom wal_sender
[Tapametp wal_level = replica

C/i0T perviMkanuu

CepBepHbIN 0OBEKT J1Jis TIO/TyUeHHs] )KypHa/IbHBIX 3amuceit
TIOMHMT, KaKasl 3aITiCh Obljla CUMTaHa MOC/IefHeH
cermeHT WAL He yaansieTcs, oKa OH MOTHOCTBIO He TPOUMTaH uepe3 CI0T
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UT06bI cOXpaHuTb goaiinbl WAL, creHeprpoBaHHble CepBEPOM 3a BpeMS
KONMMpoBaHUA (painos Knactepa, yTuamnta nofak/oyaeTcs K cepsepy

no crneyuanbHOMY NPOTOKO/Y pennnkaumn. HecmoTpa Ha Ha3BaHue, 3aToT
MPOTOKOJ/1 UCMOJIb3YETCA He TONIbKO AJ/15 pennvkaumm (O KOTopon nonget
peyb B crieaytoLlein TeMe), HO U A1 pe3epBHOro KoNMpoBaHus. MPOTOKO
NO3BO/ISIET OAHOBPEMEHHO KOMMPOBaTh doaii/ibl Knactepa n nepefasaTb
MOTOK XXYPHaJ/IbHbIX 3anucen.

UTOoObI cepBep He yaanun npexneBpeMeHHo Heobxoaumble chainnbl WAL,
MOXET MCMNONb30BaTbCA C/I0T peninkaumn, KOTopbIA XpaHUT Ha cepeepe
NHpopMaLNIO O NoCcneaHeN NoNYYEHHOW KNIMEHTOM 3arnucu.

UTo6bI NOAKAOYEHME ObI/I0 BO3MOXHO, HEOOX0AMM pPsig, HACTPOEK.

Bo-nepBbix, ponb gomkHa obnagate atpnbytom REPLICATION (Mnu 6bITb
cynepnosib3oBaresiemM) U UMeTb paspeLleHne Ha NoAK/IYeHne Mo
NPOTOKO/Y pennnkaumm B KoHcurypaumoHHom caine pg_hba.conf.

Bo-BTOpbIX, NapameTp max_wal_senders fomXeH 6biTb YCTAHOBMEH

B 4OCTATOYHO 60/IbLIOE 3HAYEeHNe. ITOT NapamMeTp OorpaHNYnBaET YMCI0
OAHOBPEMEHHO paboTaroLmx npoueccos wal_sender, 06CnyXmMBaroLLnX
NOAK/THOYEHNA NO MPOTOKOY pennkaunn.

B-TpeTbux, napametp wal_level, onpegensaiowmii Konn4yecTso NHdpopmMmaumnm
B )XYpHaUie, I0/HKEH ObITb YCTAHOB/EH B 3Ha4YeHue replica.

HacTpoiikiu No ymosi4aHUIo BK/IOYAKOT BCe 3TK TpeboBaHuA (Mpu NoKaslbHOM
NOAK/IHOYEHNN).

https://postgrespro.ru/docs/postgresagl/16/protocol-replication
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Ha aTom pucyHke cnesa npeacrassieH OCHOBHOW cepBep. OH obpabaTtbiBaeT
nocTynaroLue 3anpocskl; Npu aTom dpopmupyrotca 3anucn WAL

N N3MEHSAETCA COCTosHMe 6a3 AaHHbIX (CHavana B 6ydpepHOM Kelue, NoToM
Ha gucke). CermeHTbl WAL UukKnnyecku nepesanuncobiBarotcs (TouHee,
yAQNAKTCA CTapble CErMEHTbI, Tak Kak UMeHa ddainioB yHMUKasbHbI).

BHN3Y prcyHKa (a B peasibHOM XN3HN — 06bIYHO Ha APYromM cepsBepe)
n306paxeHa co3gaHHasa pesepBHasn Konna — 6asoBasd Konnsa faHHbIX
n Habop channos WAL.



ABTOHOMHAas pe3epBHasA KON

3HaueHUs1 ITapaMeTpOoB I10 YMOJ/ITUaHUI0 II03BOJISIOT MCII0/IE30BATh IIPOTOKOJI PEIVIMKAaITUuI:

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

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

PaspellieHre Ha JIOKAJIHLHOE ITOJKIIIOUEHHE IT0 IIPOTOKOJIY PEIIMKAUK B pg_hba.conf Tak’ke ITPOIIHCaHO 110 YMOJIYaHUIO (XOTS
3TO U 3aBUCUT OT KOHKPETHO ITaKeTHOM CGOPKHM):

=> 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 ouH Ki1acTep 6a3 JaHHBIX replica 6511 IpeiBapUTeIbHO HHUITHATHU3UPOBaH Ha IIOPTy 5433. YoeAUMCes, UTO KIacTep
OCTaHOBJIEH, C IOMOINBI0 YTH/INTEI ITaKeTa A7 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

CoszazmymM pe3epBHYI0 KOIIHI0. Mcroib3yeM ¢opmar 1o yMordaHuio (plain):
student$ rm -rf /home/student/tmp/basebackup
student$ pg_basebackup --pgdata=/home/student/tmp/basebackup --checkpoint=fast

Vrunuta pg_basebackup cpasy mocsie IOAKIIOUEHUS K CEPBEPY BBIIIOIHIET KOHTPOILHYI0 TOUKY. I10 YMOTUaHHUIO TPSI3HBIE
6ydepsl 3aIIUCHIBAIOTCS IIOCTEIIEHHO, YTOOHI He CO3/[aBaTh ITMKOBYI0 HArpPy3Ky (3aIlkch JIUTCS 10 4,5 MuHyT). Ecytu ykasaTh -
checkpoint=fast, 6y¢eps! samucriBawTCs 63 mays.
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[Mpn BOCCTaHOB/IEHUN Ga3oBas pe3epBHasA KONuUA, BKIKYatoLas
Heobxoanmble doaiinbl WAL, pazBopadnBaeTca, HanpumMmep, Ha Apyrom
cepsepe (cnpasa Ha PUCYHKe).

Mocne cTapTa cepBepa OH BOCCTaHaB/IMBAET COIMAacOBaHHOCTb

1 NpuUcTynaeT K paboTe. BoccTaHOBNEHME NPOUCXOAMT HA TOT MOMEHT
BPEMEHU, Ha KOTOpbI Gbla caenaHa pesepBHas konusi. PasymeeTtcs,
3a npollejlliee Bpemsi OCHOBHO cepBep MOXET YiiTu ganeko Bnepen,.



BoccraHoB/IeHHE

3aMeHUM KaTaJIoT KJacTepa replica co3faHHOM KOIIueH, IIpe/lBapUTeIbLHO YoeJUBIIHCE, YTO KIAaCTep 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

DaiiIbl KIacTepa JO/DKHBI IIPHHA/IeKaTh I101b30BaTeI0 POStgres.

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

IIpoBepUM COJlep’KUMOe KaTajIora:

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

total 344

SrW------- 1 postgres postgres 225 wwoH 23 23:26 backup label
Srw------- 1 postgres postgres 268206 wioH 23 23:26 backup manifest
drwx------ 8 postgres postgres 4096 uioH 23 23:26 base
drwx------ 2 postgres postgres 4096 wmioH 23 23:26 global
drwx------ 2 postgres postgres 4096 uwoH 23 23:26 pg commit ts
drwx------ 2 postgres postgres 4096 wwoH 23 23:26 pg_dynshmem
drwx------ 4 postgres postgres 4096 wwH 23 23:26 pg logical
drwx------ 4 postgres postgres 4096 wwH 23 23:26 pg multixact
drwx------ 2 postgres postgres 4096 wwH 23 23:26 pg notify
drwx------ 2 postgres postgres 4096 wioH 23 23:26 pg replslot
drwx------ 2 postgres postgres 4096 wwoH 23 23:26 pg serial
drwx------ 2 postgres postgres 4096 wwoH 23 23:26 pg_snapshots
drwx------ 2 postgres postgres 4096 uoH 23 23:26 pg_stat
drwx------ 2 postgres postgres 4096 wioH 23 23:26 pg stat tmp
drwx------ 2 postgres postgres 4096 wioH 23 23:26 pg subtrans
drwx------ 2 postgres postgres 4096 wwH 23 23:26 pg_tblspc
drwx------ 2 postgres postgres 4096 wwH 23 23:26 pg twophase
SrwW------- 1 postgres postgres 3 wmoH 23 23:26 PG_VERSION
drwx------ 3 postgres postgres 4096 wwoH 23 23:26 pg wal
drwx------ 2 postgres postgres 4096 wwH 23 23:26 pg xact
SrW------- 1 postgres postgres 88 umwH 23 23:26 postgresql.auto.conf

B mmporjecce 3aIrycka IIpOH30HIeT BOCCTAHOBJIEHHE U3 pe3epBHOM KOIIHH.
student$ sudo pg_ctlcluster 16 replica start

Teneps o6a cepBepa paGoTaT OFHOBPEMEHHO H HE3aBHCHMO.
OCHOBHOH cepBep:

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

INSERT 0 1

=> SELECT * FROM t;

<null>
| OcHoBHOM cepBep
(4 rows)

A WN PR

CepBep, BOCCTAHOBJIEHHBIM U3 pe3epBHOM KOIIHUU:

student$ psql -p 5433 -d backup_overview

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

| => SELECT * FROM t;



Pe3epBHas Konus
(4 rows)
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ApPXVB XypHas10B Pos{gres

@DaiIoBbIA apXUB

cerMeHTbl WAL KOUPYIOTCS B apXUB I10 Mepe 3ar0/IHeHNs
MexaHU3M paboTaeT 1o/ yrpaBjieHHeM cepBepa
Hen30e>KHbI 3a/Iep’KKHU TI0Ta/JaHKs JaHHBIX B apXUB

[TOTOKOBBIM apXUB

B apXUB MOCTOSIHHO 3allMChIBAeTCS TIOTOK )KYPHA/IbHBIX 3aricei
TpebyoTCsl BHELIIHMe Cpe/iCTBa
3a/lep>KKA MUHHUMAJTbHbI
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[anbHelwee pa3suTre ngemn ropsayein pesepBHOI KONUK: MOCKOMbKY Y Hac
ecTb Konus hainioB knactepa 6a3 gaHHbIX U XYpHasbl ynpexaatoLen
3anucu, To, NOCTOSIHHO COXPaHASA HOBbIE XXYPHasibl, Mbl CMOXEM
BOCCTaHOBUTb CUCTEMY HE TO/IbKO HA MOMEHT KOMMpOBaHUA hainnos,

HO 1 BOOGLE Ha NPON3BO/IbHbIA MOMEHT.

[nsa aToro ecTb ABa crnocoba. NepBblii COCTOUT B TOM, YTOObI HE MPOCTO
nepesanucbiBatb thannbl WAL, a npeasapuTenbHO oTkNadbiBaTb UX Kyaa-To
B apXxmB. ITO MOXHO peasin3oBaTb CneunasibHbIMU HACTpOiKaMn cepeepa.
K coxaneHuto, npu TakoMm BapmaHTe dpainn WAL He nonageT B apxmB, MNokKa
cepBep He NepeksIUunTCS Ha 3anncb B APYron dain.

BTopoii cnoco6 — NOCTOSAHHO YNTaTh XYypPHas/IbHbIE 3anMCK N0 NPOTOKOSY
penavkauun 1 3anncbiBaTb UX B TOT e apxuB. Mpu TakoM BapuaHTe
3a1ePXKN 6yyT MUHMMasIbHbI, HO NOTPEBYETCA HACTPOUTb OTAENbHYHO
OT cepBepa YTUNNUTY ANS NoNyYeHUst AaHHbIX 13 NoToKa.
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dannoBbIN apXmnB XXYPHAIOB  Posigres

ITpouecc archiver
[TapameTpsbl

archive_mode = on
archive_command koMaHzia shell st korpoBaHusi cermeHTa WAL
B OT/Ie/IbHOE XPaHUJIUIIe

AJjiroputm

TpY NepeksitoueHUH cermeHTa WAL BbI3bIBaeTcst KomaHza archive_command
ec/IM KOMaH/la 3aBepIaeTcs co crarycoM 0, CerMeHT yasieTcst

€CJ/IM KOMdH/lda BO3BpdIIldeT He 0 (I/I]II/I eCJ/IM KOMdH/ida He 3a,ana), CerMeHT
OCTa€TCsd 40 TeX I10P, IMMOKA ITOIbITKAa He 6y,qu YCHEMHOﬁ
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daiinoBblii apxuB peanunsyetcs OOHOBbLIM npoueccom archiver.

PostgreSQL no3sonsaeT onpeaenuTtb 418 KONMPOBaHUSA NPOU3BOJIbHYHO
komaHgy shell B napametpe archive_command. Cam mMexaHu3M BK/HOYaeTCs
napameTpom archive_mode = on.

O6Lwwmin anropuTm TakoBs. Npu 3anonHeHUn ovyepegHoro cermeHta WAL
BbI3blBA€TCA KOMaHAa konvpoBaHus. Ecnm oHa 3aBepluaeTcs ¢ HyNeBbiM
cTaTtycoMm, TO CEerMeHT MOXET ObITb yaaneH. Ecnu xe HeT, cermeHT

(v cneayowme 3a HUM) He ByaeT yaaseH, a cepeep GyaeT nepruoanyecku
NbITaTbCA BbINO/HUTL KOMaHAy, noka He nonyyut 0.

https://postgrespro.ru/docs/postgresqgl/16/continuous-archiving
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Ha 3ToM pucyHke n3o6paxeH OCHOBHOW cepBep C HACTPOEHHbIM
HenpepbIBHbIM apXUBUPOBaHMEM: 3ano/IHEHHbIe cermeHTbl WAL
KOMUPYHTCSA B OTAE/bHbINA apXmnB C NOMOLLbI0 KOMaHbl B napamMeTpe
archive_command. O6bI4HO TaKOW apxuB PacnosioXeH Ha APYyrom cepBepe.

Tam e co3fnaercs 6asoBasi pe3epBHasi Konusi (MM HECKOSIbKO KOMWIA,
CAeNaHHbIX B pa3Hble MOMEHTbI BPEMEHN).
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[TOTOKOBbLIN apXMB XYPHAUI0B Posgares

YTunuta pg_receivewal
TIOZK/TIOUAETCSI TI0 TIPOTOKO/TY PeruTMKaiy (MOYKHO UCTIONb30BaTh CJIOT)
Y HarmpasJisieT TOTOK 3arvceld WAL B daiiibl-cerMeHThbI

CTapTOBas MO3HULUA — Ha4d/I0 CerMeHTd, C/ieAYIOIIero 3a rocjieJHuM
3dIl10/IHeHHBIM CerMmeHTOM B KaTaJiore,
WJ/IK Ha4dJ/IO TeKylero CermeHTa cepsepa, eC/Ini KaTa/ior HYCTOﬁ

B OT/INUKe OT ('l)al‘/’IfIOBOFO dPXUBd, 3dITMCH IMUALITYTCA IMOCTOAHHO

TIpY Mepexo/ie Ha HOBBIM cepBep HaZlo MepeHacTpauBaTh NapamMeTphbl
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[pyroe pelleHne — 1Ucnosb3oBaTtb YTUINTY pg_receivewal, KoTopas
nonyyaet 3anmcu WAL no npoToKoly peninkaunum n 3anmcbiBaeT CErMeHTbI
B apXxuB.

O6bIYHO yTUIUTA 3anyCKaeTcs Ha OTAEeNIbHOM «apXMBHOM» CepBepe
N NOAK/TOYAETCA K cepBepy C napameTpamMu, ykazaHHbIMU B K/THoUax.
YTunuta MoxeT (M [0/MKHA) MCNoJib30BaTh C/10T pernsimkaumm, 4toosl
rapaHTMpPOBaHHO HE NOTEPATL 3aruncu.

YTunuta dpopmMumpyeT dpaisibl aHasIorMyHO TOMY, Kak 3TO AeflaeT cepsep,
N 3anucbiBaeT UX B YKa3aHHbI Katasor. ELle He 3anofiHeHHbIe CEerMeHTh!
3anucbiBaloTCA ¢ npedomkcom .partial.

Mpwv 3anycke yTUAMTa HauMHaET apXxMBUPOBaHNE C HaYasia CerMeHTa,
creyoLwero 3a nocsieHUM 3arnosIHEHHbLIM CErMEHTOM apxmBa. Ecnu apxums
nycT (NepBblii 3anyck), yTuavMTa 3anpallmBaeT 3anucu ¢ Hayana TeKyLero
cermMeHTa.

Mpy nepexoge Ha HOBbI cepBep YTUANTY NPUAETCS OCTaHOBUTb
1 3anyCTUTb 3aHOBO C HOBbIMMW NapamMeTpamMu.

B PostgreSQL HeT cpeacTB A4 3anycka yTunmTbl B JOHOBOM pexunme
(aeMoHu3auunmn) 1 oS aBTomaTmyeckoro 3anycka (kak cepsuc), o atoro
HY>XHO MCMO/b30BaTb BO3MOXHOCTW OnepaLoHHON CUCTEMBI.

https://postgrespro.ru/docs/postqgresql/16/app-pgreceivewal
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YTunuta pg_receivewal nogkntoyaercs K cepBepy no npoTokosny
pennvkaumn. NoaknoyeHne obenyxmBaeTcsa otaenbHbIM npoueccom wal
sender (3To0 HEO6X0ANMO YYECTb NPU yCTaHOBKe napameTpa
max_wal_senders).

YTunuta 3annucbiBaeT AaHHble, He A0XUOaACh NOoSTyYeHUs BCEro CerMmeHTa.
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Ba3oBas Konusa + apxuB Posggres

HacTpoeHHOoe HelpepbIBHOE apXMBUPOBaHKE JKyPHA/IOB

Pe3epBHOe KonmpoBaHue — pg_basebackup

TIOZIK/TIOUAEeTCsl K CepBepy I0 MPOTOKOJTY peruiiKariuu

BBITIO/THSIET KOHTPOJIbHYIO TOUKY
B KON HE HYXHbI

KOTupyeT (paiisioByr0 CUCTEMY B yKa3aHHbIN KaTasaor
BoccraHoBneHue

pa3BopaurBaeM Pe3epPBHYIO KOTHIO

3aZlaeM KOH(UTyparjMoHHbIe TTapaMeTpPhbI
(urenre WAL 13 apxuBa, yKa3aHHe LieJIeBOM TOUKU BOCCTAHOB/IEHUS])

CO3/jaeM CHUTrHaJIbHBIM (aitn recovery.signal

3armycKaeM CepBep
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[na co3gaHnsa pesepBHOKM KoMK NpY HACTPOEHHOM HeMnpepbIBHOM
apxuBMpoBaHNK UCNOMb3yeTcs Ta Xe ytunuta pg_basebackup,

HO C ApyrMm Habopom napameTpoB. B aTom cniyyae hainbl WAL

He BK/IH0YatOTCS B PE3EPBHYHO KOMUIO, NOCKO/IbKY OHU YXXe eCTb B apXuBe.

BoccTaHoOBNeHWe B TaKOM C/lyvae BbINOHAETCA 60/1ee CNoXHO. NMoMUMOo
pasBopaynBaHusi 6a30BOI pe3epBHON Konun, TpebyeTcs 3a4aTb HACTPOMKM
BOCCTaHOB/1EHUS:

* KOMaHAay restore_command (obpartHyto archive_command — OHa
KOMUPYET HyXHble doai/ibl N3 apxmsBa B KaTasor cepsepa);

* LieN1eByl0 TOUKY BOCCTAHOB/IEHUSI.

Kpome 3Toro, Hy>XeH curHasibHbI (paiin recovery.signal, Hannune KoToporo
Npu cTapTe cepBepa 03HaYaeT yKa3aHue BOMTY B PEXUM yNpaBnsemMoro
BOCCTaHOB/IEHUSA (coaepXnmoe dpanna UrHopupyeTcs).
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BoccTaHOB/1eHUe Pos{gres

OCHOBHOI4 cepBep pe3epBHbIli cepBep
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[Mpoueaypa BOCCTaHOBNEHUA (Hanpumep, Npu BbIXo4e U3 CTPOSA OCHOBHOIO
cepsepa), BbINO/HAETCA crieayowmnm obpasomM. Ha apyrom (Mnv Ha TOM Xe)
cepsepe pa3BopayunBaeTcs ba3oBasi pesepBHas KonNusa n cosgaeTca dais
recovery.signal. Cepsep 3anyckaeTtcs, HaunHaeT KkonnposaTtb cermeHTbl WAL
N3 apxuBa, Ucnosb3ys restore_command, N NPUMEHATb UX.

Cnepayet o6paTuUTb BHUMaHWe, 4YTO Npu (hainsioBo apxueaumv NocieaHnin
He3anosIHeHHbIn cermeHT WAL OCHOBHOrO cepBepa He nonajeT B apXuB.
OpfHaKo CErMeHT MOXHO BPY4YHYH CKOMMpOBaTb B kaTanor pg_wal
pe3epBHOIo cepBepa, ec/iv eCcTb Takas BO3MOXHOCTb. B criyvae c6os
daiinoBoii apxmBauUny Taknx CErMEHTOB MOXET 0Ka3aTbCHA M HECKOJbKO.



BoccTaHoB/eHune Pos{gres
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Pe3epBHbIil cepBep NPUMEHSIET BCe AOCTYMHble 3anucn WAL, ynTtas
CermeHTbl 13 Katasiora pg_wal (npu OTCYTCTBMM CETMEHTA fe/aeTcs
nonbITKa CKONMpOBaTb ero 13 apxvmea), TeM caMblM AOBOAA COCTOSAHME 6a3
AaHHbIX 00 akTyasibHOro. MakcumasibHO BO3MOXHasA notepsa —
He3anosiHeHHbIn cermeHT WAL, He nonasLlunii B apxmB, €C/IN ero no Kakmm-
TO NpUYMHaAM HEBO3MOXXHO CKOMMPOBaTb.

Mo yMOYaHMIO NPUMEHSIOTCA BCE A0CTYMNHbIE XXYPHasIbHbIe 3anuncu,
a yKasaHue LI,G]'IGBOVI TOYKN BOCCTaHOBJ1EHNA NO3BONIAET OCTAHOBUTb UX
npuMmeHeHne B XXefaeMblil MOMEHT.
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Mocne 3aBepLUeHNs BOCCTAHOB/IEHNSA Pe3ePBHbIA cepBep Nepexoant

B 0ObIYHbIA peXnm paboTbl: NPUHUMAET 3anpochl, 3anUcbiBaeT CErMeHThbl
WAL B apxuB 1 TaK gasiee, BbiCTynas B kKa4ecTse HOBOrO MoJIHOLLEHHOro
OCHOBHOIO cepBepa.

Ecnun pa3BepHyThI cepBep npeanonaraeTca UCrnosib3oBarb BMECTO
OCHOBHOr0, TO UMEET CMbIC/1 PACMO/IOXKUTb €r0 Ha TakOM Xe UNH,

No KpailiHein Mmepe, CpaBHMMOM MO XapakTepucTukam annaparypbl cepepe,
4TOObI N36eXaTb CHUXEHNSA NMPON3BOAUTE/IBHOCTN.



of] PROFESSIONAL

Toru Posygres

Jlornyeckas pesepBHasi KOS —
KoMaH/1bl SQL 71711 BOCCTaHOB/IEHHMSI COCTOSIHUSI OOBEKTOB

KOMaHzia copy, yTwauThl pg_dump u pg_dumpall

dusnyeckass pesepBHas KOus —
Korst (haiinoB KimacTepa + Habop datinoB WAL

ytuiura pg_basebackup

ApXUB XypHa/bHbIX (DaiiioB

(haitioBbIN MK TIOTOKOBBIN
M03BOJISIET BOCCTAHOBUTDL CUCTEMY Ha MPOM3BO/IbHBIA MOMEHT BpeMeHH!
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of] PROFESSIONAL

[1pakTnka Posigres

1. Co3patite 6a3y AaHHBIX U TaOIUITY B Hel C HECKOTBKUMHU
CTPOKaMH.

2. CpenaiiTe ToruuecKyro KOMmuo 6a3bl JaHHBIX C TIOMOIIIBIO
yTWIUTBI pg_dump.

Ynanute 6a3y JaHHBIX U BOCCTAHOBUTE ee U3 CZeJIaHHOM KOTIMH.

3. CpenaliTe aBTOHOMHYO (PU3HMUECKYIO pe3epPBHYIO KOIHIO
KJIacTepa C MOMOIbI0 YTWINUTHI pg_basebackup.

V3menuTe Tabmmiy.

BoccTaHoBUTe HOBBIM K/laCcTep M3 C/leJlaHHOW pe3epBHOM KOMUH
Y TIPOBEPETE, UTO 0a3a JaHHBIX He COAepKUT Oostee TIO3AHUX
U3MEHeHUH.

29

3. B BupTyasibHOM MallnHe Kypca yXe co3faH knactep replica Ha nopTty
5433. icnonb3yiTe 3TOT KnacTtep, A5 TOro YTo6b6l BOCCTAHOBUTL AaHHbIE
N3 pe3epBHO KOMUMW.

KaTasnior knactepa pacnonaraetca B /var/lib/postgresql/16/replica.
[ns nogknveHnsa ykaxmte Homep nopra: psql -p 5433



1. Basa JaHHBIX U TabHMIA

=> 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. Jlornyeckas pe3epBHas KOIIHUA

Co3ziaeM pe3epBHYIO KOIIHIO:

student$ pg_dump -f /home/student/tmp/backup_overview.dump -d backup_overview --create
VpansieM 6a3y JaHHBIX ¥ BOCCTAHABJIMBAEM ee U3 KOITHH:

=> \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;



w wN =

(

rows)

3. du3uyecKkas aBTOHOMHas pe3epBHAasA KOIHA

Co3ziaeM pe3epBHYI0 KOITHIO, BBIITOIHSS «GhICTPYI0» KOHTPOIHHYI TOUKY:

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

student$ pg_basebackup --pgdata=/home/student/tmp/backup --checkpoint=fast
V6erKmaeMcst, YTO BTOPOIL CepBep OCTAHOBJIEH, U BEIKJIA/IBIBAEM PE3ePBHYI0 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
V3MeHsieM TaGJIHILY:

=> DELETE FROM t;

DELETE 3

3alryckaeM cepBep U3 pe3epBHOM KOIIMH:

student$ sudo pg_ctlcluster 16 replica start

student$ psql -p 5433 -d backup_overview

| => SELECT * FROM t;

W wWwN =

(

rows)



of] PROFESSIONAL

[1pakTuka+ Posigres

1. OpraHuzyliTe NOTOKOBYIO apXMBaLMIO K/lacTepa main
C TIOMOIIIbIO YTUUTHI pg_receivewal.

2. CpenaliTe aBTOHOMHYIO pe3epBHYIO KOIUIO KjlacTepa main
(6e3 WAL) c momorbio yruinthl pg_basebackup.
3. B ksacTtepe main co3zaiite 6a3y ZaHHBIX U TaOUITY B HEH.

4. BhInonHNUTE BOCCTAaHOB/IeHHE KacTepa replica u3 6a3oBoii
KOITMHU C WCTIONIh30BaHUEM apXuBa. YoenuTech, uto 6a3a u
Tabu1ja ToXXe BOCCTaHOBWIIUCH.
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Knactep replica Haxoantcsa B /var/lib/postgresql/16/replica.

Tekylwnin gpaiin, 3annuceiBaeMblii yTUNUTON pg_receivewal, umeet
cydodomke .partial, no okoH4YaHUK 3anncu pain nepenmMmeHoBbIBaEeTCS.
[Mpy BOCCTAHOB/IEHUN HapPSAAY C 0ObIYHLIMU CErMEHTaMN HY)XXHO
NCronb30BaThb N NOCNeAHNn Heao3anucaHHbIA dain.

Ona noaknoveHus K knactepy replica ykaxute Homep nopta: psql -p 5433.



1. IIoTOKOBBII1 apXuB

O6paTHTe BHUMaHHe, YTO YaCTh KOMaH/ BBITIOJIHSIETCS OT MMEHU I10Ib30BaTe ISl postgres, a 4aCcTh — OT UMeHU student.
CoszaeM KaTaJIor Ay apxusa WAL:

postgres$ mkdir /var/lib/postgresql/archive

Co3maeM cJI0T, YTOGHI B apXUBe He GBLI0 IIPOITYCKOB:

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

3amyckaeM YTHJINTY pg_receivewal B GOHOBOM pekuMe. JIJIs 3TOTO CIeAyIOIy0 KOMaH/y Hy>KHO BBIIIOJTHUTD B OT/eTbHOM OKHe
TepMHHaJIa WK J06aBUTH B KOHITe KOMaH/THOM CTPOKU CUMBOJI &.

postgres$ pg_receivewal -D /var/lib/postgresql/archive --slot=archive

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

total 16384

SrW------- 1 postgres postgres 16777216 wioH 23 23:35 000000010000000000000001.partial

2. Ba3oBas ¢pu3nUecKasi KO 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

SrW----- - 1 student student 225 wwoH 23 23:35 backup label
SrW----- - 1 student student 180378 wuwH 23 23:35 backup manifest
drwx------ 6 student student 4096 wwH 23 23:35 base
drwx------ 2 student student 4096 uwH 23 23:35 global
drwx------ 2 student student 4096 wioH 23 23:35 pg commit ts
drwx------ 2 student student 4096 wioH 23 23:35 pg _dynshmem
drwx------ 4 student student 4096 wioH 23 23:35 pg logical
drwx------ 4 student student 4096 wmwoH 23 23:35 pg multixact
drwx------ 2 student student 4096 wmwH 23 23:35 pg notify
drwx------ 2 student student 4096 wioH 23 23:35 pg replslot
drwx------ 2 student student 4096 wwH 23 23:35 pg serial
drwx------ 2 student student 4096 wwH 23 23:35 pg snapshots
drwx------ 2 student student 4096 wmwH 23 23:35 pg stat
drwx------ 2 student student 4096 wmwH 23 23:35 pg stat tmp
drwx------ 2 student student 4096 wioH 23 23:35 pg subtrans
drwx------ 2 student student 4096 wwH 23 23:35 pg tblspc
drwx------ 2 student student 4096 wwH 23 23:35 pg twophase
SrW----- - 1 student student 3 wmioH 23 23:35 PG_VERSION
drwx------ 3 student student 4096 wwH 23 23:35 pg wal
drwx------ 2 student student 4096 wwH 23 23:35 pg xact
SrW----- - 1 student student 88 wmioH 23 23:35 postgresql.auto.conf

3. HoBbI€e 0a3a JaHHBIX U TA0/IHMIla

=> 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 BOCCTaHOBJIECHUSA

VGGMaeMCﬂ, qTo BTOpOI71 CcepBep OCTaHOBJIEH, U BBIKJ/Ia/IbIBa€M Pe3ePBHYIO KOIIUIO:

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
IIpy BOCCTAaHOBJIEHUH TAK)Ke UCII0JIb3YeM YaCTUYHO 3aITUCAHHBIHN 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/16/replica/postgresql.auto.conf

restore command = 'cp /var/lib/postgresql/archive/sf %p || cp /var/lib/postgresql/archive/%f.partial %p'
student$ touch /var/lib/postgresql/16/replica/recovery.signal

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

3aIyCTHM CepBep U IIPOBEPUM Pe3yJIbTar:

student$ sudo pg_ctlcluster 16 replica start

student$ psql -p 5433 -d backup_overview

| => SELECT * FROM t;

ApxwuBarys 60sble He Hy)KHa. OCTaHOBUM YTHJIUTY U YIaJIUM CJIOT, UTOOBI OH He MeIltaja ouucTKe WAL.
student$ sudo pkill pg_receivewal

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



