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Nnhasa 1. HazHauyeHue

Mopynb RuPost nossonaet CPK RuBackup BbINONHATbL pe3epBHOE KOMMPOBAHME N BOC-
CTaHOBJIEHME KOMIMOHEHTOB KOPNopaTUBHOM NOYTOBOW cUCTEMbI RUPOSt.
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RuPost

naBa 2. Tpe6oBaHUA K NpOrpamMmMHbIM
cpeacTBam

[nsa BbINONHEHUA Pe3epBHOr0 KOMUPOBAHUA M BOCCTaHOBJIEHUA MOYTOBOW CUCTEMbI
RuPost Bepcun 3.2, 3.3 wnmn 3.4 ¢ nomouwbto Moaynsa RuPost Ha ysne Heobxogmmo
npenycTaHoBNEHHOE NporpaMMHoe obecneyeHue:

* 64-buTHaA onepaunoHHas cuctema Astra Linux SE 1.7 wnn Astra Linux SE 1.8;

e KnneHT pesepBHOro konnposaHua RuBackup;

e Moaynb RuPost;

o Cny>ebHasa 6asa gaHHbIX NOYTOBOWM CUCTeMbl RuPost (onunoHanbHO, ecnu nNnaHnpy-

eTcA genaTtb pe3epBHOe KonupoBaHune b[);

Ecnu cnyxebHaa B nmeeT KoHourypauuro Patroni, knneHT PK ponxeH
ObITb YCTAHOBMEH HA KaXX40M XOCTe KnacTtepa Patroni.

e NFS-KNMeHT p[na MOHTUPOBaAHMUA xonopHoro!” XpaHunuuia no4YTOBOM CUCTEMDI
RuPost.

[ns ynpaBneHns pesepBHbIM KOMMPOBAHMEM U BOCCTAHOBSIEHNEM MOYTOBOW CUCTEMDI
RuPost pekomMeHOyeM 1cnonb3oBaTb NporpaMmmMmHoe obecneyeHne MeHegxep AAMUHN-
cTpaTtopa RuBackup (RBM) (cM. MeHeykep agMmuHmucTpaTopa RuBackup (RBM)).

[1 PesepBHoe xpaHunuwe noytoson cuctemMbl RuPost, koTopoe Mcnonb3yeTca Kak UCTOYHUK OaHHbIX A58 pe3epBHOro KonMpoBa-
HWSA KOMMOHEHTOB NOYTOBOW CUCTEMBbI.
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naea 3. Pe3epBupyemblie flaHHble

Pe3epBHOEe KONMpoBaHWe BbIMONHAETCS ANs:

e KOMMOHEHTOB XonogHoro!' =%

XpaHunuLLa NoYTOBOMN CUCTEMDI:
o MOYTOBbIE ALLNKH,

o apXumBbl NOYTOBbIX ALMNKOB,

o yAaneHHble NMMCbMa,

o KaleHaapu n pacrimncCaHu4.

. CJ'Iy)Ke6HOVI 6asbl JaHHbIX NOYTOBOW CUCTEMBDI.
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RuPost

naea 4. Tunbl pe3epBHOro KONUPoOBaHUA

Moaynb RuPost noppepXXuBaeT MOJSIHOE, MHKpeMeHTanbHoe U aundodepeHymnanbHoe
pes3epBHOE KONMpoBaHMe NoYTOBOMN cUCTEMbI RUPost.

MNpY MHKPEMEHTaNIbHOM PEe3epPBHOM KOMUPOBaHUN CO34at0TCH:

- naBa 2]

e MHKPEMEeHTasnbHasa pe3epBHas KOMUSA KOMMOHEHTOB M3 XONo4HOro"
niwa;

XpaHu-

e NOJSIHaA pe3epBHaAa KoNusa cny>xebHom 6asbl AaHHbIX MOYTOBOW cUCTEMbI RuPost.

Mpy anddepeHLnanbHOM pe3epBHOM KOMMPOBAHMM CO3[at0TCA:

naea 2]

o anddepeHLmanbHas pesepsHas KON KOMMOHEHTOB M3 XonogHoro! -
nma;

XpaHu-

e MONHas pesepBHas KONuUs CNy>xebHoi 6asbl AaHHbIX NOYTOBOW cUCTEMbI RuPost.
MNMopgpobHee 0 TMNax Pe3epBHOro KOMMPOBaHUA CM. B TEpMUHLI.

B aTOM OOKYyMeHTe npuBefeHbl MHCTPYKLUK NO co3ganuio PK ¢ noMoubio NporpamMmbl
Menepgxep AamuHmucTpaTtopa RuBackup (cMm. Pazgen 11.1).
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FnaBa 5. Tunbl BOCCTAHOBJIEHUA ALaHHbIX

CPK RuBackup noppep>XvBaeT MNOJSIHOE U FpaHyNspHOEe BOCCTAHOB/IEHME MOYTOBOW

cuctembl RuPost.
MonHoe BOCCTaHOBNEHME AOCTYMHO ANS KOMMOHeHToB xonogHoro! ~ " % xpanunuuwa
NOYTOBOW cUCTeMbl RuPost u gna cny>xebHon b1 noytoBon cuctemMbl RuPost.

- naBa 2]

['paHynsaApHoOe BOCCTAHOB/IEHME OOCTYMNHO TOJIbKO A/19 KOMMOHEHTOB xonogHoro"
XpaHunuLia Nno4YToBon cuctemMbl RuPost.

[NA KaX[oro oTaenbHOro nofib3oBaTtensa NoYToBOW cUCTeMbl RuPoOSt MOXHO BOCCTaHO-
BUTb:

e MOYTOBbIN ALLMK;
e OTAENbHbIE NAMNKN C MMCbMaMN U3 MOYTOBOIO ALLMKA;

e OTAEefIbHble MMCbMa M3 NanokK 3a YKas3aHHbIA NPOMEXYTOK BPeMeHN.

I'Iou,po6Hee O TMNax BOCCTAHOBJ/IEHUA JaAHHbIX CM. B TepMUHbI.

7 1n3 32



https://docs.rubackup.ru/Terms/2.7.0.0.0/

RuPost

FnaBa 6. Cnoco6bl BOCCTAHOB/IEHUA fLJAHHbIX

Moaynb RuPost nopggep)XuBaeT criegyrowine cnocobbl BOCCTAHOBEHUA PEe3epPBHbIX
KOMUN:

e LIEHTpPa/In30OBaHHOE BOCCTAaHOBNEHWNE [OdHHbIX bes pa3BepTbiBaHUA. PesepBHas
Konums 6yﬂ,yT pacnakKoBaHa B KaTaJiolr paCnakKoBKWU,

e LiEHTPanM30BaHHOE BOCCTAHOBMIEHME [aHHbIX C passepTbiBaHMEM. KOMMOHEHTbI
MNOYTOBON cUcTeMbl ByayT pacnakoBaHbl B xonogHoe! ~ " ? xpanunuiwe, MuHyS
BPEeMEeHHbIN KaTanor.

CPK He BoccTaHaBnIMBaEeT KOMMOHEHTbI MOYTOBOM CUCTEMbI RuPost Hanpsa-
MYKO B MOYTOBYIO CUCTEMY. [laHHble BOCCTaHaBAMBAKOTCA TOJNIbKO B Manku
Restore xonogHoro! ~ "7 xpanunuwa. JanbHellwee passepTbiBaH/E B
NMOYTOBYKO CUCTEMY OCYLLECTBNAAETCA cuiamMum agMuHuUcTpaTtopa RuPost
Server.

Cny>xebHasa 6asa faHHbIX OyaeT pacnakoBaHa BO BPEMEHHbIN KaTanor pacnakoBKH,
a 3aTeM pasBepHyTa B No4YTOoBOMN cuctemMe RuPost.

Pa3BépTbiBaHMe 6asbl [aHHbIX BO3MOXHO TONIbKO B KOHOUrypauum
standalone. B knactepe Patroni nogMeHy 6asbl U nepesanyck KiacTtepa
ocyuwecTsnaeT agMUHUCTpaTop 6asbl AaHHbIX.

B aTOM JOKYMeHTe npuBefeHbl MHCTPYKLMN NO BOCCTaHoBNeHMO PK ¢ nomoubto npo-
rpaMmmbl MeHegxxep AgmuHucTpaTtopa RuBackup (cm. Pazgen 11.2).
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Nnaea 7. KoMnnekT NnoCTaBKM

OucTtpubyTtme moaynsa RuPost CPK RuBackup nocTtasnseTtca B Buge deb-nakerta ¢ ume-
HeM rubackup-rupost-<version>_amd64.deb, raoe <version> - HOMepP BEpPCUMN MNOCTaB-

naemMoro Moayns.
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RuPost

naBa 8. OrpaHnyeHun

o CPK He obecneumBaeT CUHXPOHHOCTb AaHHbIX MPU pe3epBHOM KOMUPOBAHUN OaHHbIX
n3 xonogHoro! " 7 xpaHunua M cCOOTBETCTBYIOLWMX MeTafaHHbIX B CAy>XXebHoi
B[l RuPost. lNpn BoccTaHoBNneHUNn PK BO3MOXHa cUTyauus, Korga AaHHble B Cny-
ebHon B RuPost asnaroTcsa 6onee HOBbIMU N HE COOTBETCTBYIOT AaHHbIM, Haxo-
AAWMMCA B XONOOHOM XpaHUImLLe.

e 3aMnyck pesepBHOro KOMUPOBAHWS OCYLLECTBASETCA BPYYHylO. Bpems Hauana
PE3epPBHOro KOMUPOBAHUA YCTaHaBNMBaeTCA TakMM 06pasoM, 4TO6bl K MOMEHTY
cTapTa pe3epBHOro KonNMpoBaHua RuPost 3aBepLuns penamKaLuio AaHHbIX B XON04-
Hoe! %7 xpanunuwe.

 Mopynb RuPost He nogaepxusaeTt B3anmogencteme ¢ CPK npu nomowm seb-npu-
no)xeHusa Tucana.

e He nopgpepxusaetca B3aumopencteme ¢ CPK ¢ nomowbko YTUINT KOMaHAOM
CTPOKMW.

e PesepBHble KOMMX KOMMOHEHTOB NOYTOBOW CUCTEMbl RUPOSt TekyLen Bepcun MoryT
ObITb BOCCTaAHOBJEHbI B OyAyLiMe BEPCUM NOYTOBOW CUCTEMBI NPU YCIIOBUM obpaT-
HOW COBMECTUMOCTWN [ aHHbIX BEPCUN MOYTOBOro KNMeHTa RuPost.

e Co cTopoHbl CPK He npeaycMOTpeHa BO3MOXHOCTb KOHTPOs o6bemMa CBO6OAHOroO
MeCTa B KaTasiorax BPEMEHHOro XpaHunuila pe3epBHbIX KOMU 1 B KaTanorax pac-
MaKOBKM.

o [1NnA XpaHeHUs pe3epBHbIX KOMUIN AO0MYCKatOTCA TONbKO ¢annoBble XpaHuUuwa wu
0/104YHble YCTPONCTBA.

e Moaynb RuPost He noppepXuBaeT pe3epBHOE KOMMPOBaHME M BOCCTaHOBEHWE
CYB[, PostgreSQL Pro.

o Ecnu nocne pe3epBHOro KONMPoOBaHMA cTaTyC NMcbMa Bblfl UIBMEHEH C HEMPOYNTAaH-
HOE Ha MPoYMTaHHoOE, NPW BOCCTAHOBNEHMM CTaTyC ByaeT COOTBETCTBOBATb COXpa-
HEHHOMY B Pe3epPBHOI KOMUKU, TO ECTb HEMPOYUTaHHOE.
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9.1. MogroToBKa K ycTaHOBKE Moayns

naBa 9. YcTaHOBKa Moayns

9.1. MoaroroBka K ycTaHOBKe MOAYNA

Ha ysne, roe 6yneTt npousBefeHa yCTaHOBKA MOAYNA L1 PEe3epPBHOro KOnMpoBaHUS
AAHHbIX MOYTOBOM CUCTEMbl RUPost, npeaBapuUTenibHO LOJIKEH ObiTb Pa3BEPHYT (CM.
YCcTaHOBKa MNakeToB) WM HacTpoeH (cM. Hactponka knveHnTta PK) KNMEHT pesepBHOro
KOMMPOBaHWA, NOAKKOYEHHbBIN K OCHOBHOMY cepBepy CPK RuBackup.

Ecnn Bbl NnaHnpyeTe BOCCTAHOB/IEHME NOYTOBOW CUCTEMbI Yepe3 MeHeaxxep agMUHU-
cTtpatopa RuBackup (RBM), BknoYMTE Ha y3Ne KIWEHTa Pe3epBHOr0 KOMMpoBaHMA
GYHKLUMIO LLeHTPanM30BaHHOro BOCCTaHOBIIEHUS.

DYyHKUMA  LEHTpann3oBaHHOrO  BOCCTaHOBMEHUA  yrpaBliseTCH napamMeTpom
centralized-recovery KoOHpUrypaumoHHoro ¢amna /opt/rubackup/etc/config.file Ha
y3re KJIMeHTa:

BknroyeHne LeHTpann3oBaHHOro BOCCTaHOBIeHMs ( /opt/rubackup/etc/config.file)

centralized-recovery yes

9.2. YcTaHOBKaA
Ha noaroToBJIEHHOM Y3J1€ KJIMEHTAa pe3epPBHOINo KOnmMpoBaHUA:

1. OcTaHOBUTE CepPBUC KJIMEHTA pPe3epBHOro KonnposaHusa RuBackup:
sudo systemctl stop rubackup_client.service

2. BbinonHuTe yctaHoBKy Mmoaynsa RuPost CPK RuBackup:
sudo dpkg -i rubackup-rupost-<version>_amd64.deb

roe <version>—HomMep Bepcun moaynsa RuPost CPK RuBackup.

B Xoe yCTaHOBKWM MOAYNA BbIMNOJIHAKOTCA pacriakoBka n HaCTpOVIKa naketa mMoayna
RuPost rubackup-rupost.

B pesynbTaTe ycTaHOBKM NakeTa Moaynsa RuPost B cuctemy 6yayTt aobasneHbl ¢annbl,
npuBefeHHble B Tabnmue:

Tabnuua 1. [lepeyeHb ycTaHaBIMBaEMbIX B CUCTEMY panios
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RuPost

PacnonoxeHue
/opt/rubackup/etc/rb_module_rupost.conf

/opt/rubackup/modules/rb_module_rupost

HasHaueHue
®ann HacTpoek moayna RuPost CPK RuBackup

McnonHaembin pann mogyna RuPost CPK

RuBackup
9.3. Nocne ycTaHOBKMU
[Mocne ycTaHOBKM MoAyns:
1. HactponTte napamMeTpbl B ¢danne HacTpoekK

/opt/rubackup/etc/rb_module_rupost.conf Mmoaynsa RuPost (cMm. Pasnen 12.1).

2. [lepesanycTuTe cepBUC KNIMEHTa pe3epBHOro KkonmposaHua RuBackup:

sudo systemctl restart rubackup_client.service

9.4. Kputepuu ycnewHoOCTU YCTaHOBKMU

06 ycnewHon yCTaHOBKE N HacTporke Moayna RuPost cBnaeTenbCcTBYET 3annucb O ero
YCMELWHON npoBepKe KIMEHTOM pPEe3epBHOro KOMUPOBaHUA B XYypHane CcobbiTuin
/opt/rubackup/log/RuBackup.log:

Mpumep 3anmncm 06 ycrnewwHow ycTaHOBKe 1 HacTporike Mogyns (ecnv cnyxebHas b goctynHa)

Module version: 2.6.0
RuPost version: "3.4.0"
Database availability: "Available"

[laxxe ecnun cny>kebHaa 6asa AaHHbIX NOYTOBOW CUCTeEMbl RUPosSt HegoCTyMNHa
(Npobnembl C CeTbio UK yKa3aHbl HEKOPPEKTHbIE AaHHble 418 NOAKIYEHUS K
cny>ebHon b B KOHpUrypaLMoHHOM danne
/opt/rubackup/etc/rb_module_rupost.conf), MOXHO caenaTb Pe3epPBHYIO
KOMMIO KOMMOHEHTOB xonogHoro' = "% 7 ypaHunuwa nouyToBOW CUCTEMbI
RuPost.

Mpumep 3anmcm 06 ycrneLHow yCcTaHOBKe M HaCcTporike Moaynsa (ecnu cnyxebHasa B[] HegocTynHa)

Module version: 2.6.0
RuPost version: "3.4.0"
Database availability: "Unavailable"
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9.4. KpuTepuit ycnewHocTn yCTaHOBKHN

- naea 2]

Ecnn xorlo,u,Hoe[1 XpaHunuuLe noyToBon cucteMbl RuPost He4OCTYMHO,
TO MOAY/b He byaeT 3anyLueH.

Ecnun B XypHane cobbliTun /opt/rubackup/log/RuBackup.log agmuHuctpatop CPK
BUANT owmnbKy, coobLyaroLlyo 0 HenpaBuibHON KoHOUrypauum moaynsa RuPost, npo-
BepbTe HAacTpouku B panne /opt/rubackup/etc/rb_module_rupost.conf, BbIMOMHUB Ha
y3/e KJIMEHTa pe3epBHOro KONMpPoBaHUA KOMaHAY:

/opt/rubackup/modules/rb_module_rupost -t

Ecnu owmnbka He nopgpaeTcsa aHanuay, To obpaTuUTeCb B CEPBUC TEXHMYECKOM MOpA-
nep>xku RuBackup ¢ npepgocTtaBneHneM BCen HeobxoonMMon MHopMaLMM NO BO3HUK-
lwen npobneme Ha opmymanbHOM canTte hitps://support.rubackup.ru/bugzilla.
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RuPost

naea 10. Noaroroeka K pa6oTe

C TOYKM 3pPEHUS PE3EPBHOrO0 KOMUPOBAHUA M BOCCTAHOBJIEHMS MOYTOBasi CUCTEMa
RuPost coctouT 13 CYB[ PostgreSQL n xonogHoro! "***% xpanunuwa nucem.

[1-TnaBa 2]

MO,EI,yJ'Ib OOJI>XXEeH MMeTb A0CTYMN K XO0N040HOMY XpaHUnmy.

(onumoHanbHO) Moaynb foKeH pacnonaraTtbes Ha y3ne ¢ CYB/[ PostgreSQL Tonbko B
TOM Cfy4yae, ecnm HeobXoAUMO OCYLLECTBNATb Pe3epBHOE KOMUPOBaHUE Cry>XXeOHON
6a3bl gaHHbIX NoYToBOM cucTeMbl RuPost. Ecnn CYB[, pasBépHyTa B Knactepe Patroni,
TO MOAY/1b A0/MKeH 6bITb YCTAHOBJIEH U HACTPOEH Ha KaX40M y3/e KnacTepa.

10.1. NMoaroToBka XoNI04HOM0 XpaHUIULLa

XonogHoe! """ 4 xpaHunuiie nnucem JOMXKHO 6biTb MPUMOHTUPOBAHO K Y31y C MOAy-

nem c nomouibro NFS, ana atoro:

1. Ha y3ne ¢ mogynem yctaHoBute KnneHT NFS:

sudo apt update

sudo apt install nfs-common

1-TnaBa?2

2. TNpUMOHTMPYITEe XonogHoe! ! xpanunnuue:

sudo mount -t nfs ip_address:/nfs_src_folder destination_folder

roe:

o ip_address - 370 IP-agpec y3na ¢ XONnoAHbIM XPaHUULLEM MUCEM;
o nfs_src_folder - nCXxoQHOE pacnofioXeHNe XONOAHOM0 XpaHUIuLL,a NUCeM;

o destination_folder - TOYKa MOHTUPOBAHUA XONOAHOrO XpaHUIULWA NMMUCEM Ha
y3ne c Moaynem.

3. YTob6bl Nocne nepesarpysku ysna ¢ Moay/ieM XONoJHOe XpaHWuile OCTaBanocChb
MPUMOHTMPOBaHHbIM, f,06aBbTe B dain /etc/fstab CTPOKY:

ip_address:/nfs_src_folder destination_folder nfs auto @ ©

4. B daiine HacTpoek MOAY s yKaxuTe nyTb Ao xonogHoro! %%

XpaHunnunuia:

cold_storage destination_folder
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10.2. Noarotoeka CYB[ PostgreSQL

10.2. Moarotoeka CYB/l PostgreSQL

Mogrotoeka CYB[, PostgreSQL K BbINOMHEHUIO PEe3epPBHOr0 KOMMPOBAHUA C MOMOLLbHO
Moaynsa RuPost BktovaeT B cebs:

1. CospaHne ©n HacTpouky nonb3oBatena CYB[ pans 6e3onacHoOro BbIMNOSHEHUS
pesepBHOM Konun PostgreSQL.

2. JocTtyn nonb3oBatensa kK CYB/[, PostgreSQL.

3. HacTpouky pexxnma apxmBupoBaHUA XXYpHanoB TpaH3aKLu .

10.2.1. Co3paHue u HacTpoiiKa npae nonb3osatensa CYb/]

Ecnn gna poctyna Kk CYB[] ncnonb3syetca yyeTHaa 3annucb He agMuHucTtpaTtopa CYB/[,
TO 4NA co3gaHna 6a3oBON pe3epBHOM KOMUKU NMoNb3oBaTe b JOKEH obnagaTb npaBamum
Ha BbI30B QYHKL MM HaYana n OKOHYaHUA pe3epBHOro KonmposaHusa aksemnnsapa CYB/.

1. Bbi3oBuTe psql OT UMeHU agMuHUCTpaTopa CYB/:
sudo -u postgres psql
2. CospanTe B CYB/[ nonb3oBaTena rubackup_backuper.

create user rubackup_backuper password '12345'; @
alter role rubackup_backuper with login;

0 BMecTo 12345 ykaXKuTe Xenaembl naponb.

3. HactponTe npaBa nonb3osatena 8 CYB/[ ona goctyna.

lpumep 1. MNpenocTasieHne npas Ha BbIMoJIHEHNE QyHKUMA B PostgreSQL Bepcum 15 v Bbile

grant execute on function pg_backup_start(text,bool) to
rubackup_backuper; @

grant execute on function pg_backup_stop(bool) to rubackup_backuper; @
grant execute on function pg_switch_wal() to rubackup_backuper;

grant pg_read_all_settings to rubackup_backuper;

0 B PostgreSQL Bepcun 14 n HUXe ncnonb3yroTcsa QyHKLMN pg_stop_backup u

pg_start_backup, a B Bepcunm 15 u” Bbllle — pg_backup_stop W
pg_backup_start.

B ¢anne HacTpoek moaynsa HeobxoguMMo ykasaTb UMA CO3LaHHOrO Mofib3oBaTens
(username) n ero naposnb (password).
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RuPost

10.2.2. flocTtyn nonb3oBatena K CYB/1

Mpasuna goctyna Kk CYB/[, 3agatoTca B ¢panne pg_hba.conf.
dann pg_hba.conf:

e yCTaHaBNMBaeT MeTopq noaknoyeHus (local — nokanbHo, host — no TCP/IP);

e OrpaHunymBaeT gocTyn 6a3on faHHbIX UK 3agaden (replication);

e NpepocTaBnAeT AOCTYN MNOMb30BaTENMO C 3aJaHHbIX afpeCcoB YKa3aHHbIM MEeTOLO0M
ayTeHTuounKauyunmn.

e B 3aBucumocTtn ot Bepcun CYB[ PostgreSQL mecTopacnonoxeHue danna
MOXET OT/INYaTbCA.

[lobaBbTe B ¢ann pg_hba.conf CTpPOKK, yKasbiBalOWME Ha NpaBO NOMb30BaATENSA
rubackup_backuper Ha nokanbHbln (localhost, 127.6.0.1) goctyn no TCP/IP k CYB[1
ANA pPes3epBHOro KONMPOBaHMA N penankaumm. 3akOMMEHTUPYNTE CTPOKKU, NpenocTaB-
NAoLWMe AOCTYN HeorpaHNYeHHoMY Kpyry nuy, (host all all).

host backupdb rubackup_backuper 127.0.6.1 md5
host replication rubackup_backuper 127.0.6.1 md5

lMpumep 2. MNMpumep ¢parina pg_hba.conf

# TYPE DATABASE USER ADDRESS METHOD

# "local" is for Unix domain socket connections only
local all all md5

# IPv4 local connections:
# host all all 127.0.0.1/32 md5

# IPv6 local connections
# host all all ::1/128 md5

# Allow replication connections from localhost, by a user with the
# replication privilege

local replication all md5
host replication all 127.0.0.1/32 md5
host replication all $:1/128 md5

host backupdb rubackup_backuper 127.0.0.1/32 md5
host replication rubackup_backuper 127.0.6.1/32 md5
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10.2. Noarotoeka CYB[ PostgreSQL

Ecnun Bbl XOTUTE NOAKHOYATLCA N3 NOKaNbHOM ceTu (192.168.%.%) HENocpeaCTBEHHO K
CYB/L, nobaBbTe B pg_hba.conf cTpoky:

host any any 192.168.1.1/32 md5

o Onsa poctyna Kk CYB[] Heo6xognumMo OTKPbITb NOPT 5432 (MNU MHOW 3aJaHHbIN B
postgresql.conf) B daepBone ysna knveHTa. [Nonb3oBaTenb, ANA KOTOPOro

TpebyeTtca gocTtyn K CYB/[], [OMKEH cylwecTBOBaTb U UMETb Heobxoaumble
NOSTHOMOYMNS.

o B danne HacTtpoek moayns Heobxoommo ykasaTb abCoOMOTHLIM NyTb O
ncnonbsyemom sepcum PostgreSQL (pg_ctl).

10.2.3. Pe)kum apxuBupoBaHUA XXYpHasioB TpaH3aKL UM

CYB/[] Ha ocHoBe PostgreSQL xpaHAT XypHanbl TpaH3akuuin. ApXMBmpoBaHue 1 peseps-
HOe KOMMPOBaHME 3TUX XYPHANOB MO3BONIAEeT BOCCTaHOBUTL B[l n3 noboro HeKOHcU-

CTEHTHOro COCTOSHUA NyTeM nocnenoBaTesibHOro NPMMEHEHNA COXPaHEHHbIX TPaH3aK-
LURA.

PexXxuMm  apxmBupoBaHUA  XYPHaNoOB  TpaH3akuuin  HacTpamBaeTca B  ¢aunne
postgresql.conf.

o B saBucumocTtn ot Bepcum CYB[ PostgreSQL mecTopacnonoxeHue danna
MOXEeT OT/In4aThbCA.

YT06bl BKIHOUNTD PEXUM apXUBUPOBaHNA XYPHANOB TPaH3aKLUNUii B postgresql.conf:

1. ycTaHoBUTe napameTpy wal_level 3HayeHWe replica;
2. yCTaHOBUTEe NapaMeTpy archive_mode 3HayeHWe yes UM always;

3. 3apanTe  KOMaHAbl  COXpaHeHuA  (archive_command) ©  BOCCTaHOBNEHWSA
(restore_command) >XypHanoB TpaH3aKLUMA.

[pumep 3. HacTpoikn apxuBUpOBaHWSA XYPHaIoB TpaH3akyuii B postgresql.conf

wal_level = replica

archive_mode = on

archive_command = 'cp %p /opt/rubackup/mnt/postgresql_archives/%f"'
restore_command ‘cp /opt/rubackup/mnt/postgresql_archives/%f %p'

[lonyckaeTca cxaTue apxuBHbIX GanlfioB TpaH3aKuui BO BpPeMs apXMBUPOBaHUA WA
BOCCTaHOBJIEHMSA N3 apXuBea.
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lpumep 4. KomaHabl cXaTusl n pacrnakoBKu apXBHbIX XYPHai0B TpaH3aKLUnum

archive_command = 'gzip < %p >
/opt/rubackup/mnt/postgresql_archives/%f.gz'
restore_command = 'gunzip < /opt/rubackup/mnt/postgresql_archives/%f.gz >

%p '

MyTb K apxmBy B dansie HaCTPOeK MOAYNs OOIHKEeH coBnagaTb C NYTEM, YKa3aHHbIM B
KOHUrypaumnmoHHom damne CYB[ PostgreSQL (mapameTp archive_command). B danne

HacTpoek Moaynsa (napamMeTp archive_catalog) YKaXuTe Ha Marnky, XpaHALLY apxuB
XXYPHaNoB TpaH3aKuum,
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'naea 11. Pa6boTa ¢ gaHHbIMU

[lOCTYNHO NOMHOE WNN MHKPEMEHTaNbHOe pe3epBHOE KonupoBaHue. [lpu Bbibope
MHKPEMEHTANIbHOro TUMa pPEe3epBHOr0 KOMMPOBAHWUS HEO6XOAMMO Hanmyne MoJSIHOM
pe3epBHOM KOMUM, B cClyvyae €€ OTCYTCTBUA OyaeT BbINOSIHEHO MOJSIHOE pPe3epBHOE
KonupoBaHue. Co3fgaHne NonHon pesepBHOM Konuu 6onee AnnTenbHOe, YeM Co3haHune
NHKPEMEHTaNbHOW pPe3epBHOI KOMUN.

[Mpn BOCCTaAHOBMEHUN UMHKPEMEHTAaNbHOW pPe3epBHON KOMUU MPOUCXOOUT pacnakoBKa
apX1MBOB B HECKOJSIbKO UTepaLuil, HauMHasa C MOsHON pe3epBHOMN Konuu. MoaToMy npu
BOCCTAHOBNEHUMN KOMMOHEHTOB xonogHoro! = " ? xpaHunuia noyToBO CMCTEMBI B
XOSIOQHOM XpaHUnuLLe A0/KHO BbITb 4OCTAaTOYHO CBOBOAHOrO MecTa AJ1si pacrnakoBKu
KaX[0M N3 pe3epBHbIX KOMWI B LiernoukKe.

[Mpn BOCCTaHOBMEHMN Basbl AaHHbIX Ha y3re, rge yctaHoBneH Moaynib RuPost, [ONXHO
ObITb JOCTaTO4YHO CBOBOAHOIO MecTa AN pacnakoBKM BOCCTaHaBMBaeMon 6asbl gaH-
HbIX. [1pn BOCCcTaHOBNEHUMN 6e3 pa3BepTbiBaHUA B KaTaslore, ykasaHHOM MNoJfib3oBaTe-
neMm, AOO/MHKHO O6biTb AOCTAaTOYHO CBOOOOHOro MecTa A/ pacnakoBKW KaXaon U3
pe3epBHbIX KOMUA B Leno4vke. Tak, HanpuMmep, ecnm pecypC Ha MOMEHT CO3faHus
WHKPEMeHTallbHOW pe3epBHOM Konun nmeeT pasmMep 5 Th, To B kaTanore gna pacna-
KOBKW A0JIXXHO ObITb HEe MeHee 5 TE+10% cBoboaHOM NaMATW.

Cxema npouecca pesepBHOro KOMUPOBaHUA U BOCCTAHOBMEHUA [AaHHbIX MOYTOBOW
cucTeMbl RuPost npuBefeHa Ha pucyHKe.

l JlaHHble nouToBor cucTemsl RuPost

N

YenoeHblie 0Bo3HAUSHHA:

A y - ®ykkyroHan RBM

‘ PEEEPBHOE HOMWpoBaHWe ‘ F‘esepBHDe KOMWpOBaHHe

CpouHoe Mo pacnucaHuio

2] [2

coagaqne Mpaeuna robansHoro pacnucaHka cozfaHre CTpaternn

co3faHue Mpasuna cTpatern

i

l BoccTaHoBneHne u3 l

pe3epBHOI Konuu

T

PucyHok 1. CTpyKTypHas cxema pe3epBHOro KonmMpoBaHMA N BOCCTAHOBNEHUS AaHHbIX U3 pe3epBHOMN
Konmm
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11.1. Pe3epBHOE KONupoBaHue

MogpobHyo nHPopmMaLuo O BbINOSIHEHUM PE3epPBHOro KOMMPOoBaHWA ¢ nomolbio 10
MeHepnxep AamuHucTpatopa RuBackup (RBM) cm. B MeHepxep agMmuHucTpaTopa
RuBackup (RBM).

11.1.1. Co3pgaHue npaBuna rnob6anbHOro pacnucaHus

[Nna BbINONHEHMA perynsapHoro (Nepnoguyeckoro) nnm CPoYHoro (pasoBoro) peseps-
HOrO KOMMPOBAaHUA MO NpaBuy HeobxoaAMMo co3aaTb NPaBUIo B rnobanbHOM pacnuca-
HUW.

[MpaBuno cooepXuT B cebe HaACTPOMKU, HeobxognMble ON1A Pe3epPBHOro KOMMpoBaHUSA
Tpebyemoro pecypca.

[lns pe3epBHOro KOMUPOBaHUs CnyXebHo 6asbl AaHHbIX U KOMMOHEHTOB
xonogHoro ~ ¥ Z ypanunuwa nouToBoi cucTeMbl RuPost Heobxoaumo
cosfaBaTb OTAeNbHble NpaBuia rnobanbHOro pacnucaHus.

1. Nepengnte B pasnen E Mo6anbHOEe pacnucaHue N HaXMuUTe (fo6aBuTb).
OTKpoeTcsa dopMa co3haHMsa HOBOrO nNpasusia rnobanbHOro pacnmcaHus.

2. BBegnte nmsa cosgaBaemMoro npasuna B napame'rpbl npasuna.

3. 3 cnnucka KnueHT BbibepuTe y3en KAMeHTa, Ha KOTOPOM YyCTaHOBMNEHa MoyToBas
cuctemMa RuPost.

4. 3 cnucka Tun pecypca BbibepuTe TUN pesepBupyemMoro pecypca RuPost. [ns
Bblbopa pe3epBUPYEMbIX KOMMOHEHTOB MNOYTOBOM CUCTEMbI HaxxmuTe [...] 1 onpeae-
NNTE TOHKKME HacTporkn Mmoaynsa RuPost (cMm. Paspen 12.2).

5. Haxmute [...] B none Pecypc 1 BbibepnTe M3 CNNUCKa pe3epBUPYEMbIA KOMMNOHEHT
NOYTOBOW CUCTEMBDI.

6. N3 cnucka Tun PK BbibepuTe TUn pesepBHON Konnuu. BO3MOXXHble 3HaYeHUS:
o MOJIHaA,
o MHKPEMEHTasbHas;
o anoddepeHymnanbHas.

7. Mpn HeobXoAMMOCTWN 3aganTe [ONOoNHUTENbHbIE NapaMeTpbl npasuna (cMm. [Jobas-
nenne rnobansHoOro pacnmcanuns), B TOM Yncne NnepmoanyHoCTb ero BbiMOSTHEHUS.

8. Haxxmute v/ MpUMeHNTb 019 CoOXpaHeHna npasuna.
CosfaHHOe npaBwuio NOABUTCA B CNUCKE NpaBu:

e paspen Q O6bekTbl > BKagka Mpaeuna,

e pasgen El Mo6anbHoe pacnucaHue.
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11.1. PesepBHOEe KOoNnpoBaHue

Ecnn npwn cospaHun npaBuna ycTaHoBneH ¢nar BkmouuTb nocne cospgaHua ©,
CcO3[aHHOEe NpaBunio 6yaeT MMeTb cTaTyc run.

Ecnv npu cospgaHmm npasuna dnar BkmounTtb nocne cospgaHua Q@ CHAT, co3gaHHoe
npaBuno byaet nMeTb cTaTycC wait.

11.1.2. PerynsipHoe pe3epBHOe KonupoBaHue

PerynapHoe pe3epBHOE KOMMPOBaHME BbINMOMHAETCS O/ KaXA0ro BK/KOYEHHOro npa-
BWMa B COOTBETCTBUMN C 3a4aHHO 3TUM NPaBUIOM NEPUOSNYHOCTLHO.

I'Ipanmo B CTaTycCe run o>XxXmgaeT BbINMNOJIHEHNA B 3ajaHHYHO B HEM 0aTy n BpemMAa.

[MpaBuno B cTatyce wait NPUOCTAHOBNEHO N He ByaeT BbINOMHATHLCS.

1.
2.

[MepenguTe B pasgen E Mo6anbHoe pacnucaHue.

Ecnm Hy>KHOe MpaBUMO Pe3epBHOro KOMMPOBaHMA €CTb B CMMCKE, MPOBEpbTE €ero
cTaTyc.

Ecnu npaBunno B CTaTycCe run, OXWnpanTe ero BbINOSIHEHUS.

Ecnu npaBuno B ctaTtyce wait, BblgenMTe €ro B CMuUCKe M YCTaHOBUTE Ha NaHesnu
NHCTPYMeHTOoB ¢nar Bkmountb @©, vnn BbibepuTe BbINOAHUTDL B KOHTEKCTHOM
MeHIO 3TOro npasuna. lNpasuno nepenpeTt B cTaTyc run.

Ecnn npaBuno ¢ HY>XXHbIMU HacTpomKaMu OTCYTCTBYeT B CMUCKe NpaBwui, cosganTe
npasuno (cMm. Pazgen 11.1.1). YéeanuTecb, 4TO B CO34aBaeMoM MpaBuie yCTaHOB/EH
¢dnar BkmounTtb nocne cospaHusa ©.

BKMOUYEHHOEe MNPaBWUIO PE3ePBHOIO KOMUPOBAHUA 6yaeT BbIMOMHEHO B GAUXKAWLLYO
3a[aHHYIO JaTy U BpeMms.

11.1.3. CpouyHoe pe3epBHOE KonupoBaHue no npasuny

CpoyHOoe pe3epBHOE KOMMPOBaHUE MO3BOMAET BbIMOMHUTL NPaBUIO PE3EPBHOro Komnu-
poBaHMA HemepsieHHo. CpoyHoe pe3epBHOE KOMUpoBaHWe Mo npaBuny TpebyeT
HaCTPOEHHOro Npasuna B rno6anbHOM pacrnmncaHum.

1.
2.

MepenguTe B pasgen EI Mno6anbHOE pacnucaHue.

Ecnn npaBuno ¢ HY>XXHbIMU HacTpoMKaMu OTCYTCTBYeT B CMUCKe npaBwui, co3ganTe
npasuno (cMm. Pasgen 11.1.1). Y6egutecb, UTO B CO34aBaeMOM MpaBufie CHAT ¢nar
Bxkmountb nocne co3pgaHua Q.

Ecnu Hy>XHOe npaBuiIo pe3epBHOro KoNMpoBaHUA eCTb B CMUCKe NpaBus, BblaenuTe
€ro B Criucke n Ha>XXxmMumTte @ (BbINnONHUTB) B NaHesnn MHCTPYMEHTOB, UN Bbl6epI/ITe
BbINONMHUTbL B KOHTEKCTHOM MEHIO 3TOr0 npasuia.

CpouHoe pesepBHOe KOMMpoBaHWe co3aaeT 3a4ady B pasgene 3apaum.
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11.1.4. CpouHoe pe3epBHOe KonupoBaHue (6e3 npasuna)

CpoyHoe pe3epBHOE KonvpoBaHue (6e3 npasuia) HEMEeAIEHHO BbINOMHAET pe3epBHoe
KOMMpoBaHWe BbIGPAHHOro pecypca, Ho He co3fdaeT npasuna B rnobanbHOM pacnuca-
HUW.

10.

. [Ans BbINOIHEHMA CPOYHOro PE3epPBHOr0 KonupoBaHusi B RBM BblibepuTe OAMH U3

crnocobos:
o B pasgesie O6beKTbl BbibepuTe KNMEHTa Pe3epBHOro KONMPOBaHUA, HAa KOTOPOM
yCTaHOBJIeHa no4ToBasa cuctemMa RuPost, n HaxxmMuTe @ (CpouHoe PK);

o HaXXMuUTe @ (CpouHoe PK) Ha BepxHen naHenun RBM.
OTKpoeTcsa popmMa CPOYHOro pe3epBHOro KONMPOBaHUA.
N3 cnncka KnueHT BbibepuTe y3en KneHTa, Ha KOTOPOM YyCTaHOBMIEHa MoyToBas

cuctemMa RuPost.

N3 cnncka Tun pecypca BbibepuTe TUM pesepBUPYEMOro pecypca RuPost. [Ons
Bblbopa pe3epBUPYEMbIX KOMMOHEHTOB MNOYTOBOM cUCTEMbI HaxxMmuTe [...] 1 onpeae-
NNTE TOHKKME HacTporKkn moaynsa RuPost (cM. Paspen 12.2).

HaxxmuTte [...] B none Pecypc 1 Bbibepute pesepBUpyeMbI KOMNOHEHT NOYTOBOM
cucTeMbl RuPost.

. M3 cnncka Tun PK BbiObepuTe TN pe3epBHOMN KOMUN. BO3MOXHbIE 3HAaYEHUSA:

o MosHas,
o MHKPEMEHTasbHas;
o andpodepeHUManbHas.

M3 cnucka Myn BbibepuTe nyn onsa CoOXpaHeHUss pe3epBHON Konuu.

N3 cnucka 3awuTHOE npeobpasoBaHue Npu HEOOXOAMMOCTU BbIGEpUTE anropmuTm
3alMTHOro npeobpasoBaHMs (BO3MOXHbIE 3HAYEHUSA CM. B AITOPUTMbI 3aLLUTHOIO
npeobpasoBaHuns).

B MpuopuUTeT yKaxute NpuMopuUTeET BbINOMHEHMNA CPOYHOro pe3epBHOro KonMpoBa-
HUS. BO3MOXHbIe 3HaYeHnsA: OT 180 40 1000. YeM Bbille 3HaYeHne, TEM Bblille Npuo-
PUTET BbINOMIHEHMSA CPOYHOIO PE3EePBHOIr0 KOMMPOBaHUS.

B CpOK XpaHEeHUs YKaXXNTe CPOK XPaHEHUsI pe3epBHOI KOMWKU, CO30aHHON B pe3yb-
TaTe BbIMNOMIHEHUSA CPOYHOrO PE3EePBHOI0 KOMMPOBaHUS.

B TpaHcnopTUpPOBOYHbIN 6ydep yKaxxunTe pasmMep TPaHCMOPTUPOBOYHOro byodepa
(B 6anTax, kunobamTax, MerabamTtax wnum rurabantax). B TpaHCNOPTUPOBOYHbLIN
oydpep nomewaroTca 6N0OKN pesepBHOM KonuK, nocne 4yero bydep nepepaeTcs Ha
cepBep. OT pasmepa bydepa 3aBUCUT KONMMYECTBO NepefaBaeMblx 6/10KOB 3a OAUH
pas: YyeM bonblle pasmep 6ydepa, TeM BbiCTpee gaHHble NepefaroTCs Ha cepBep, HO
npu 3TOM 3af4encTByeTCA 60MblMA 06beM OnepaTUBHOM NamMATU. Pasmep TpaHc-
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11.2. BoccTaHOBNEHME OaHHbIX

NOPTUPOBOYHOro bydepa yKasbiBaeTCs B AnanasoHe oT 50 M6 Ao 1 Ié (no ymonya-
HUIO 100 M6 ).

1. HaxxmuTe O6wW,Me HaCTPOMKN MOAYANA 1 onpefenmTe HaCTPOMKN A1 MHOMONOTOY-
HOro pPe3epBHOro KOMMPoBaHMA (CM. CpoyHoe pes3epBHOE KoNMMpoBaHmne).

12. TNocne ykasaHWsi HEOBXOAMMbIX MapaMeTpPoB HaXMUTe KHOMKY v/ MpumMeHuTb —
6yaeT co3faHa 3afava Ha pe3epBHOe KOMMpPOoBaHMe B pa3gene 3apgaum.

Ecnn BO BpemMs BbINOJSIHEHUA 3afa4n Ha pe3epBHOE KOMMpoBaHWe Kakune-nmbo ¢annbl
pecypca nsMeHunn CBom pasMep, To oOHM 6yayT BkOYeHbl B PK, a 3agaya 3aBeplunTcs
co cTtaTtycoM Done.

Ecnu BO BpeMs BbINONMHEHUA 3afa4M Ha pe3epBHOE KONMMpoBaHMe Kakon-nnbo ¢ann 6bin
yganeH, To npu BOCCTaHOBNeHUM 6yneT BOCCTaHOBMEHa Ta 4acTb ¢anna, KoTopas
ycnena sonTun B PK.

11.2. BoccTaHOoBNeHUue AaHHbIX

MogpobHyo nHGopMaumo O BbIMOSTHEHUU BOCCTAHOBMIEHNA PE3EPBHbIX KOMUA C NMOMO-
wto MO MeHegxep AamuHncTpaTtopa RuBackup (RBM) cM. B MeHexep agMuUHUCTpa-
Topa RuBackup (RBM).

11.2.1. UeHTpannsoBaHHOe BOCCTaHOBJIEHUE pe3epPBHbIX KOMUA C NOMOLLLbIO
MO MeHep)xep AamuHucTpatopa RuBackup (RBM)

MonHoe BoCcCcTaHOBNEHUE

[ns nonHoro BOCCTAHOBMEHUA KOMMOHEHTOB MOYTOBOM CUCTEMbl RUPOSt Ha KnneHTe
pe3epBHOro KonnposaHua B RBM:

KOMuo. HaXXMnTe KHOMKY BoccTaHOBUTb, 1N Bbl6epV|Te BoccTaHOBUTb B KOH-
TEKCTHOM MEHIO pe3epBHOW KOMUN.

1. Mepengnte B pasgen PenosuTopuﬁ N Bblgenute Tpebyemyro pe3epBHYIO

OTkpoeTcs popMa LileHTpanu3oBaHHOE BOCCTaHOBJIEHHUE.
2. N3 cnncka BoccTaHOBUTb Ha KJIMEHTA BbiOepuTe y3en KNNeHTa pe3epBHOro Konu-
pPOBaHuS.

3. B Karanor pacnakoBku Haxmute [...] n yKaxkxnute BpeMeHHbI KaTanor gns pacna-
KOBKW pe3epBHON KOMUMW.

4. B MapameTpbl BOCCTAHOBNEHUA ANA Moayna Haxxmute [...] U B TOHKMX HacTporkax
Moaynsa RuPost (cMm. Paspen 12.3) onpefenute KOMMOHEHTbl MOYTOBOM CUCTEMBI,
AJ151 KOTOPbIX HY>XHO BbINO/IHUTbL NOJSIHOE BOCCTAHOBJIEHME.

5. Haxxmnte O6LMe HaCTPOUKM MOAYNA N onpefenntTe HaCcTPOWKK /19 MHOronoToY-
HOro BOCCTaHOBNEHMA pe3epBHOM Konun (CM. Pasgen «Pernosntopning).
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RuPost

6. Bknrounte BocCTaHOBUTb Ha LeneBoM pecypce /i1 BOCCTaHOBNEHUA PK Ha uene-

BOM pecypce. KOMMNOHEHTbI MOYTOBOW CUCTEMbl ByAyT pacnakoBaHbl B XOJI04HOE
xpanuamwe! ~ 7 7 MuHys BpeMeHHbIN KaTanor. CnyxebHas 6asa JaHHbIX ByaeT
pacnakoBaHa B KaTanor pacnakoBkKM, a 3aTeM pasBepHyTa B MOYTOBOWN CUCTEME
RuPost.

Ecnu ¢nar BoccTaHOBUTb Ha LeJ/IeBOM pecypce BbIK/IHOYEH, TO pa3BepTbiBaHME He
BbINONHAETCA (pe3epBHble KOMUM KOMIMOHEHTOB MOYTOBOM CUCTEMbI U CAy>XebHOM
6asbl faHHbIX pacnakoBbIBatOTCHA BO BPEMEHHbIN KaTanor, yKasaHHbI B napamMeTpe
KaTanor pacnakoBkm).

7. Haxxmute v/ MpUMeHnTb /15 3arnyCcKa BOCCTaHOBNIEHUA Pe3epPBHOM KOMUW.

bypeT co3naHa 3agada BocctaHoBneHus PK B pasgene 3apgaum.

FpaHynspHoe BOCCTaHOBJIEHUEe

[na rpaHynsapHOro BOCCTaHOBNEHNA KOMMOHEHTOB XOJ'IOﬂ,HOFO[1

- [naea 2]

XpaHuUnniuia no4y-

TOBOW cuUcTeMbl RuPost Ha KNWeHTe pe3epBHOro konmposaHua B RBM:

1.

o - o
—
Mepeiignte B pasgen = Penosutopuit 1 BbigennuTe Tpebyemylo pesepBHYHO
Konuio. HaxxmMuTe KHomMKy | D] BoccTaHOBUTDb, UK BbibepuTe BOCCTaHOBUTb B KOH-
TEKCTHOM MEHIO pPe3epBHOW KOMUMU.

OTkpoeTcsa popma LieHTpanusosaHHOe BOCCTaHOBJ/IEHUE.

M3 cnucka BoccTaHOBUTb Ha KJIMEHTa BblbepuTe y3en KIMeHTa pes3epBHOro Konu-
pOBaHus.

B Katanor pacnakoBku Haxmute [...] n yKaxkxute BpeMeHHbIV KaTanor gna pacna-
KOBKW pe3epBHOW KOMUH.

B MNMapameTpbl BOCCTaHOBNIEeHUA Ana Mmoayna HaXxxmuTe [...] U B TOHKUX HacTponkax
moayns RuPost (cm. Paznen 12.3) onpegenute BPEMEHHON MHTepBan Ans BOCCTa-
HOBMIEHUSA NNUCEM NOJSb30BaTeNlen N3 BblIbpaHHbIX NanokK No4YToBoW cuctembl RUPOSt.
lMncbma nonb3oBaTenier BOCCTaHaBMBAKOTCA B TOM BUAE, B KOTOPOM OHU CyLye-
CTBOBa/n B NOYTOBOMN cucteme RuPost B ykasaHHbI nepuofg BpeMeHu. Ecnun spe-
MEHHOW MHTEepBan He yKasaH (Bpemsa Hayana WMHTepBana CoBMNajaeT C BPEMEHEM
OKOHYaHMA), TO BOCCTaHaBMMBAOTCA BCE MUCbMa MoNb3oBaTenen n3 BblOpaHHbIX
NanokK B MOYTOBbIX ALLMKAX.

KaneHgapu vnM pacnmcaHus BOCCTaHaBNMBatOTCS 6e3 MPMBA3KM K BPEMEHHOMY
UHTepBany.

Haxmute O6wWue HacTPOMKU MoayNsa 1 onpefenmte HaCTPOMKK AN MHOronoToY-
HOro BOCCTaHOBNEHMA pe3epBHOM Konun (CM. Pasgen «Pernosntopuning).

BkntounTe BoccTaHOBUTD Ha LLefIeBOM pecypce 4717 BoccTaHoBNeHMsa PK Ha uene-
BOM pecypce. KoMnoHeHTbl u3 xonogHoro! ~ "% 7 xpanunuia nouToBoi cuctemsl
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11.2. BoccTaHOBNEHME OaHHbIX

RuPost 6yayT pacnakoBaHbl B XONI0AHOE XPaHUNWULLLE, MUHYS BPEMEHHbI KaTanor.

Ecnn ¢nar BoccTaHOBUTb Ha L,e/1IeBOM pecypce BbIK/IF0YEH, TO pa3BepTbiBaHNE He
BbINONHAETCA (pe3epBHbIE KOMUW MOYTOBbIX ALMKOB, apXMBOB MOYTOBbLIX SLLUKOB,
yOaneHHbIX nuceM, KaneHgapen u pacnucanuin us xonogroro! =~ 7 % xpanunuwa
NOYTOBOW CUCTeMbl RUPost pacnakoBblBatOTCA BO BPEMEHHbIN KaTanor, ykasaHHbIn
B NnapamMeTpe KaTanor pacnakoBKM).

7. B 6noke rlpaHynapHoe BOCCTaHOBJIEHUE HaXMUTe (Alo6aBUTD 0O6GBEKTDI).
OTKpoeTcsa ¢opmMa Co CMMCKOM OOBEKTOB MpaHyIPHOro BOCCTaHOBNEHUSA.

8. BblbepuTe nankm ¢ nMCbMamMm 13 NOYTOBOro AlMKa NHOro oTAENbHOro Nosib3oBa-
Tens NOYTOBOM cucTeMsbl. MNMpu HEOB6XOAMMOCTHN BbIGEpUTE KaneHgapu unm pacnmca-
HUA, B NepeYHEe OHM OTOBpaXKarTCA KakK Sogo .

Mpn BbINOMHEHUM TPaHYAPHOrO BOCCTAHOB/IEHUA 3HAYEHUA MNapaMeTpoB
restore_maildir, restore_archive, restore_record, restore_database B
TOHKUX HacTpounkax Moayna RuPost, eCnv OHM 3afaHbl, HE YYNTbIBAOTCA.

9. Haxxmute v/ MpumeHuTb. B Gnoke MpaHynspHoe BOoCCTaHOBNEHME OTOOpasATCS
BbI6GPaHHble A/18 BOCCTAHOBMEHWNSA KOMMOHEHTbI 13 xonogHoro' ~ " 4 xpanunuwa.
CnncoK MOXHO OTpeaakTUpOoBaTb UM NOSTHOCTBIO OYNUCTUTD.

10. HaxmuTe v/ MpUMEHUTb /19 3arnycka BOCCTaHOBEHNS pe3ePBHOM KOMuu.

ByneT co3faHa 3afava BoccTaHoBNeHus PK B pasgene 3apauu.

11.2.2. BocCTaHOBJIEHME Ha LLeNIeBOM pecypce

BoccTaHOBNEeHWe NOYTOBBIX ALLUKOB NoJsib3oBaTenen

Mpu BoccTaHoBNeHUN PK noyToBble AWMKM NoNb3oBaTeNen pacnakoBblBatOTCA B Narnky
.Restore, KoTopas pacnonioxeHa B xonogHoM' "*** % xpanunuiye ans NoYTOBbIX ALLM-
KoB. Mocne ycneLuHoi pacnakoBKu Nanka .Restore nepevMeHOBbIBAETCA B Restore.

Ecnu nanka Restore ye CyL,eCTBYeT, TO B NpoL,ecce pa3BepTbiBaHUA MOYTO-
BbIX ALLMKOB U3 Nanku 6yaeT yaaneHo BCe CoAepXMMOe.

[anbHenlwee pa3sepTbiBaHNE B MOYTOBYHO CUCTEMY OCYLLECTBNAETCA CUNaMu agMUHN-
cTpaTopa NnoYToBON CUCTEMDI.

BoccTaHoBneHue APXUBOB NOYTOBDLIX ALLUKOB nonb3oBaTeneu

Mpu BOCCTaHOBMAEHUM PK apxuBbl MOYTOBbLIX ALIMKOB MOSib30BaTesieil pacnakoBbiBa-
IOTCA B Manky .Restore, koTopas pacrnonoxeHa B xonogHom' " 7 xpannnnwe gna
apXvBOB MOYTOBbIX ALWMKOB. [locne ycrnewHon pacnakoBKkm nanka .Restore nepeunmMe-
HOBbIBaeTCA B Restore.
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Ecnn nanka Restore y)e cyllecTByeT, TO B NpoLecce pasBepTbiBaHUSA apXu-
BOB NMOYTOBbIX ALLMKOB 13 Nanku byaeT yaaneHo Bce CoAepXUMoe.

[anbHenwee pa3sepTbiBaHNE B MOYTOBYHO CUCTEMY OCYLLECTBAAETCA CUNaMu agMUHN-
cTpaTopa NnoYToBOW CUCTEMBI.

BoccTaHoBneHUe yaaNeHHbIX nMcem nonb3oBaTtenen

MNpn BoccTaHoBNeHMM PK ypaneHHble nucbMa nosib30BaTeNel pacrnakoBbiBaOTCHA B
nanky .Restore, KoTopas pacrnonoxeHa B xonogHom' > % xpanunuwe ana yoanen-
HbIX nuceM. llocne ycnewHoW pacnakoBKW Mnanka .Restore MepenMeEHOBbIBAeTCA B
Restore.

Ecnv nanka Restore yXe CyllecTByeT, TO B MNpoLecce pasBepTbiBaHWA yaa-
NEHHbIX MUCEM 13 Nanku 6yaeT yaaneHo BCe COAEPXMNMOE.

[anbHenlwee pa3sepTbiBaHNE B MOYTOBYHO CUCTEMY OCYLLECTBAAETCA CUNaMu agMUHN-
cTpaTopa NnoYToBOW CUCTEMDI.

BoccTaHoBneHue 6a3bl faHHbIX

Mpn BoccTaHoBneHUM PK 6asa faHHbIX pacrnakoBbiBaeTCs B BblOpaHHbIM Nonb3oBaTe-
neM BpeMeHHbIN kaTanor. Mocne ycnewHom pacrnakoBKy NPOUCXOAUT pas3BEépTbiBaHME
0asbl faHHbIX: cyuwiecTByrowana 6asa faHHbIX 3aMeHseTCA Ha BOCCTaHaBMMBaeMYHO,
CYB/[ nepesanyckaeTcs.

Pa3BépTbiBaHMe 6a3bl AaHHbIX BO3MOXHO TOJIbKO B KOHGUrypauum standalone.
B knacTtepe Patroni nogMeHy 6asbl U nepesanyck Knactepa OCyLlecTBnseT
agMUHUCTpPaTOpP 6asbl AaHHbIX.

11.3. NMpocMmoTp ouepeau sapav

[MpoBepbTe X0 BbINOMHEHUA 3a4a4 Ha K/INEHTE PEe3epBHOr0 KOMMPOBAHUA OOHUM U3
crnocoboB B pasgene 3apaum yepes RBM (cM. Pazgen «3agaym»). MNMpu ycrnewHom
3aBeplleHnn COOTBETCTBYHOLWLAsA 3aga4va nepenaér B ctatyc Done (BbINOHEHO).
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12.1. ®ann HacTpoek Moayns

naBa 12. NMpunoXxeHusn

12.1. ®aitn HacTpoeK Mmoayna

B Tabnnue onncaHbl NnapamMeTpbl Moayna RuPost ona B3anMogencTBmuA ¢ KoprnopaTmus-
HOW MOYTOBOM cucTemMomn RuPost.

Tabnuya 2. MNapameTpbl parina HacTpoek /opt/rubackup/etc/rb_module_rupost.conf mogyss RuPost

MapameTp

username

password

host

port

archive_catalog

pg_ctl

pg_binary

OnucaHue

Mma nonbsoBaTensa B CYB[ PostgreSQL, obnapatowero npaBaMu BbINOMHATb
pesepBHOE KONUpoBaHue

Mo ymonyaHuio rubackup_backuper
Maponb Ana nonb3oBaTesns, yKasaHHOro B NnapamMeTpe username

IP-agpec nnn goMeHHoe UMA fIoKanbHOro xocTa, Ha kotopoM CYB/[ npuHuMaet
nogkntoyenus. Mcnonbayetca gna szammogenctema ¢ CYB/[, pesepBHOE KOMMpo-
BaHWe KOTOPOW BblNoNHAETCA. lNapamMeTp Heobs3aTeNbHbIA, T.€. er0 MOXHO He
yKasblBaTb B KOHPUrypaLMoHHOM daine

Mo ymonyaHuio localhost

MopT ona coegmnHeHnsa ¢ CYB/L. MNMapameTp HeobA3aTeNbHbINA, T.€. €r0 MOXHO He
yKasblBaTb B KOHQUrypaumMoHHOM dainne

Mo ymonyaHuio 5432

KaTanor gnsa xpaHeHus apxmBHbix WAL

Mo ymonyaHuio /opt/rubackup/mnt/postgresql_archives

Mcnonb3yetcs gnsa 3anycka n octaHoBkn CYB/[ PostgreSQL BO BpeMs BOCCTa-
HOBJIEHUSA C pa3BepTbiBaHMEM. MeCTOHaxoXaeHne pg_ctl 3aBMCUT OT UCMONb3Y-
eMon Bepcumn

Mo ymonyaHuio /usr/lib/postgresql/12/bin/pg_ctl

Onsa sepcun OC Astra Linux SE 1.8 He06Xxo4NMMO 3aKOMMEHTUPOBATL
napameTp pg_ctl n ncnonb3oBaTb napameTp
postgresql_service_name. Mo YMOTYaHUIO napameTp
postgresql_service_name OTCYTCTBYeT B KOHOUrypaLnoOHHOM ¢danne,
ero HeobxoanMo 06aBUTb BPYYHYHO U yKasaTb B 3HAYEHUN NUMS cep-
Buca CYB[ PostgreSQL.

McnonbsyeTca npu BbI3oBe yTUAUTLI pg_ctl Ana 3anycka PostgreSQL BO BpeMms
BOCCTAHOBJIEHUSA C pa3BepTbiBaHWEM. YKasbiBaeT NyTb K UCMNOJIHAEMOMY ¢anny
postgres. [MapameTp pg_binary He ABnseTcsa obasaTesnbHbIM. 10 yMONYaHuo
NCNONHAEMbIN dann postgres BepeTcA N3 TOro Xe Katanora, U3 KOTOporo 3anyc-
Kancsa pg_ctl, a ecnu HanTu ¢ann HEBO3MOXHO, TO U3 XXECTKO 3a4aHHOro KaTa-
flora MHCTannaummn

27 n3 32




RuPost

MapameTp

pg_log

postgresql_servic
e_name
pid_wait_timeout
num_threads_for_w

al_processing

auto_remove_wal

postgresql_admin

patroni_node_type
_for_backup

wal_wait_timeout

wal_check_period

patroni_host
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OnucaHue

Mcrnonb3yeTca npu Bbi3oBe yTUNUTbI pg_ctl ona 3anycka PostgreSQL BO BpeMms
BOCCTaHOBJ/IEHNS C pasBepTbiBaHMEM. B yKasaHHbIn dann 6yaeT HanpaBnsaTbCA
BblBOg, coobLlieHnn cepBepa. ®ann co3gaétcs, ecnm OH elé He CyllecTByeT.
MNapameTp He sBNAeTCA o6s13aTeNlbHbIM

Cny>xebHoe nms 6asbl AaHHbIX

Mo ymonyauuio postgresql

Mepuon NpoBepKM BbIKIOUEHMs cepBuca PostgreSQL

Mo ymonyauuio 10

KonnuyecTBo NpoLLeccoB, BbliAeNEHHbIX A5 06paboTku apxmBHbix WAL dannos

Mo ymonyauuio 8

B cnyyae 3HauyeHua yes apxuBHble WAL 6yayT ypaneHol u3 KaTanora
archive_catalog nocne BbINOSIHEHNA Pe3ePBHOro KOMNMPOBaHUA (€CY OHY BKIIHO-
YeHbl B pe3epPBHYH KOMWO)

Bo3MoO)XHblIe 3HaYeHusA yes, no

Mo ymonyaHuio yes

MmMsa nonb3oBatena — agMuUHUCTpaTopa PostgreSQL

Mo ymonyaHuio postgres

B cnyyae ykasaHusa sHauyeHus leader, pecypc OyaeTt fOCTYNeH TONbKO Npu yCcno-
BWUW, YTO y3eN Ha KOTOPOM YCTaHOBMIEH MOAYSb C TaKUM 3HaYeHUeM UMeeT pPofib
leader B knacTepe Patroni. B cnyyae ykaszaHusa 3HauyeHUsA Sync, pecypc byaeTt
OOCTYMeH TONMbKO MPU YCAOBUKW, YTO Yy3eN, Ha KOTOPOM YCTaHOBMEH MOAYNb C
TaKMM 3HaYeHNEM, UMEET POoSb Sync stanby B knacTtepe Patroni. B cny4yae ykasa-
HWA 3HaYeHMA async, pecypc byaeTt JOCTYMNeH TOMbKO Npu yCNOBUK, YTO Y3en, Ha
KOTOPOM YCTaHOBMEH MOAY/b C TakUM 3Ha4yeHWeM, UMeeT pofb replica B kna-
cTepe Patroni

MNMepuop oxuaaHnsa okoH4YaHus apxusauum nocnegHero WAL-dainna, creHepupo-
BaHHOI0 BO BPeMSA CO3aHuNsA pe3epBHOM KONuu

Mo ymonyaHuio 10

Mepnopg npoBepkn oKoH4YaHUA apxmBauun nocnepHero WAL-danna, creHepupo-
BaHHOIO BO BPeEMSA CO34aHUsA pe3epBHOM KOMUK

Mo ymonyauuio 1

IP-agpec, Ha KOoTopoM Patroni npuHMMaeT Bxoaswme 3anpocbl REST API. TMapa-
MeTp Heobf3aTenbHbIN (T.e. ero MOXHO He yKasblBaTb B KOHOUrypaLuOHHOM
danne) n Heobxoanm ToMbKO A4 B3anmMogencTena moayna ¢ REST APl nokanb-
Horo npouecca Patroni. Ecnu 3HayeHue napamMeTpa He ykasaHo, 6ygeT npegnpu-
HATa MNOMbITKA aBTOMaTU4YeCcKW OrnpefennTb 3HayeHue [fJiA 3TOro napamertpa
yepes ytunuty lsof

Mo ymonyaHuio localhost




12.2. ToHKKne HacTponkn Moayns RuPost ona pesepBHOro KONMpoBaHusa

MapameTp OnucaHue

patroni_port MopT, Ha KOTOPOM NoKanbHbIA Npouecc Patroni cnywaeT 3anpocbl REST API.
MapameTp Heobsi3aTeNbHbIN (T.€. er0 MOXHO He YyKasblBaTb B KOHOMUIrypaLnoH-
HOM daine) n HeobxoguMm TONbKO ANA B3auMoAencTema moaynsa ¢ REST API
nokanbHoro npouecca Patroni. Ecnn 3HavyeHne napameTpa He ykasaHo, bygeTt
NPeanpuvHATa NorbiTKa aBTOMaTUYeCcKn onpefennTb 3HayYeHue AN aToro napa-
MeTpa 4yepes yTunuty lsof

Mo ymonyaHuio 8008

[1- Tnasa 2]

cold_storage_path [upekTopusa XxonogHoro XpaHunuia no4YToBbIX ALWNKOB

Mo ymonyaHuio /mnt/cold_storage/mail

cold_storage_arch [OupekTopus xonogHoro! %7

ive_path

XpaHunniwa apxmeoB NOYTOBbIX ALWLNKOB

Mo ymonuyaHuio /mnt/cold_storage/archive

cold_storage_reco [upekTopus xonogHoro! %7

rd_path

XpaHunuiwa yganeHHbIX nmcem

Mo ymonyaHuio /mnt/cold_storage/record

allow_work_with_i lMo3BonseT MCcnonb3oBaTb MOLYNb, €CNn Bepcus nnatGopmMbl HECOBMECTUMA C
ncompatible_versi CPK RuBackup
ons

Bo3MoO)XHble 3HaYeHusA yes, no

Mo ymonyaHuio no

12.2. ToHKMe HacTpoiku moaynsa RuPost ana
pe3epBHOro KonMpoBaHus

B Tabnuue onncaHbl TOHKME HACTPOMKN MoAyna RuPost onsa pe3epBHOro KOnMpoBaHUA
(cm. Paspgen 11.1).

Tabnuuya 3. ToHKMe HacTponkn moaynsa RuPost gna pesepBHOro KonupoBaHus
MapameTp OnucaHue

backup_maildir BbINONHEHME pe3epBHOr0 KONMPOBAHMA MOYTOBbLIX ALMKOB Mofib3oBaTenen
13 xonogHoro' "% xpaHnnuiia noyToBOIM CUCTEMBI

true

PesepBHOe KonupoBaHWe BbIMOMHAETCA.

false

PesepBHOE KOMMPOBAHUE He BbIMOSHAETCS.

Mo ymonuaHuio true
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MapameTp OnucaHue

backup_archive BbInonHeHne pe3epBHOro KONMPOBaHMA apXxMBa MOYTOBbIX SLLMKOB MOJb30-

BaTenen us xonogroro! "% xpaHunuiLa NOYTOBOMN CUCTEMBI

true

Pe3epBHoe KonnpoBaHMe BbINOJIHAETCA.

false

PesepBHOE KOMMPOBaHUE He BbIMOSHAETCS.

Mo ymonuaHuio false

backup_record BbinosiHeHWe pe3epBHOro KOMMPOBaHUA yOaleHHbIX NMcemM nonb3oBaTenen

13 xonogHoro' "% xpaHnnuiia No4YToBOI CUCTEMbI

true

PesepBHOe KOMMpoBaHWe BbIMONHAETCA.

false
PesepBHOE KOMMpOBaHWE He BbINOSTHAETCS.

Mo ymonyauuio false

backup_database BbIinofIHEHNE pe3epBHOro KOMMPOBaHUA CNy>XebHoWn 6a3bl AaHHbIX MOYTOBOM

CNCTEMDbI

true
PesepBHOEe KONUpPOBaHWE BbIMOJIHAETCA.
false
PesepBHOe KOMMpoOBaHMeE He BbINOMHAETCA.
Mo ymonyaHuio false

connection_monitoring OTcnexuBaHue CBA3U C 6a30M AaHHbIX BO BPEMS BbINOSIHEHUSA PEe3EePBHOMO
KOMMpoBaHUA aTOM 6a3bl gaHHbIX

true

CBsasb ¢ Bl oTcnexusBaeTcs.

false

CBsasb ¢ b/l He oTcnexunBaeTcs.

Mo ymonyauuio true

0 Ecnn pesepBHOe KOMMpoBaHMe CnyxebHon 6asbl aHHbIX He Npo-
NCXoOuT, TO 3Ha4YeHne napamMeTpa connection_monitoring WUrHo-
pupyeTcs.

KHonka 3HayeHusa no YMOJTYaHUIO OYNLLaeT napaMeTpbl U YCTaHaBIMBaAET OJ1A HUX 3HaA-
YeHnaA no ymMmosi4aHuio.
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12.3. ToHKMe HacTporku moaynsa RuPost ans BoccTaHOBNEHUS pe3epBHOM KONun

KHonka OK coxpaHseT HaCTPOnKN.

12.3. ToHkue HacTpouku moayna RuPost ans
BOCCTaHOBJIEHUA pe3epPBHON KONMuu

B Tabnuvue onucaHbl TOHKME HAaCTPOMKM Moayna RuPost onsa BOCCTAHOBNEHUA pe3epBs-
Hom Konumn (cMm. Pazpen 11.2).

Tabnuya 4. ToHKne HacTporkn moayns RuPost 419 BoCCTaHOBIEHUSA pe3epBHOMN KON

MapameTp OnucaHue

Ucnonb3oBaTtb Mcnonb3oBaHue 3HaYeHNn MO YMONYaHUIO
HacCTpPOWKMU NO ymonya-

HUI0 true

[na napamMeTpoB UCNOMb3YKTCA 3HAYEHUs MO YyMONYaHuo. BoccTaHoB-
neHve us PK npoucxoauTt ANA MNOYTOBbIX SALWMKOB, apxvBa MOYTOBbLIX
ALWMKOB, yAaneHHbIX NMceM N cny>xebHon 6a3bl faHHbIX BCEX MOJSIb30Ba-
Tenen NoYTOBOMN CUCTEMDI.

false

3HayeHns NapaMeTPOB MOXHO USMEHUTD.

Mo ymonyaHuio true

restore_maildir BbinosHeHWe BOCCTaHOBMEHUA MOYTOBbIX SAWWKOB BCeX Monb3oBaTenen
NOYTOBOW CUCTEMDI

true

BoccTaHoBeHWe BbIMONHAETCA.

false

BoccTaHoBeHNe He BbINOSHAETCA.
Mo ymonyauuio true

0 I'IapameTp Mcnonb3yeTca TOJIbKO AJiA NMOJIHOro BOCCTaHOBJ/IEHNA
NMOYTOBbIX ALWNKOB.

restore_archive BbINosHeHWE BOCCTaHOBNEHNA apXMBa NOYTOBbLIX ALLMKOB BCEX MONb3oBaTe-
Ner NoYTOBOW CUCTEMDI

true

BoccTaHoBEHNE BbIMONMHAETCA.

false

BoccTaHoBNEHME He BbINOSHAETCS.
Mo ymonuaHuio true

o MapaMeTp MCnosib3yeTcsi TONbKO A/ NOSIHOFO BOCCTAHOBEHUS
apXMBOB NMOYTOBbIX ALLMKOB.
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MapameTp OnucaHue

restore_record BbiNosHEHME BOCCTAHOBMEHUA YyAaneHHbIX MUCEM BCEX Monb3oBaTenemn
MOYTOBOW CUCTEMDI

true

BoccTaHoBEHNE BbIMOMHAETCA.

false

BoccTaHoBNEeHME He BbINOSHAETCS.
Mo ymonuaHuio true

o MapaMeTp MCnoNb3yeTcsi TONbKO A/ NOSIHOFO BOCCTAHOBEHUS
yAaneHHbIX MUCeM.

restore_database BbinonHeHWe BOCCTaHOBNEHNSA CNYyXebHoM 6a3bl AaHHbIX U3 PK

true

BoccTaHoBeHWe BbIMONHAETCA.

false
BoccTaHoBneHne He BbINOSHAETCA.

Mo ymonyaHuio false

o MapameTp ncnonb3yeTca TOMNbKO AS1A NOSIHOMO BOCCTAHOBEHUS
cny>ebHon 6asbl gaHHbIX.

timestamp_begin Hayano n okoH4YaHMe BPEeMeHHOro WMHTepBana ANsa rpaHyispHOro BocCTa-

timestamp_end HOBJIEHMSI MMCEM B BblGpPaHHbIX Mankax no4yToBon cuctemMbl RuPost. 3apa-
eTCA MO HaxaTuko |=| B BUae AaTbl U BpeMeHu no ctaHgapty UTC. Ecnu
HY>XHO yKasaTb 15:00 no MockoBckoMy BpemeHn (MSK, UTC+3), To Bblbe-
pute 12:00 UTC

o MapameTpbl timestamp_begin U timestamp_end BMecCTe onpefe-
NAKT Nepmog, BPEMEHN A9 BOCCTAHOBEHUSA MUCEM B BblbpaH-
HbIX Mankax Mno4YyToBOW cucTeMbl RuPost. OTaenbHble nNUCbMa
nosib3oBaTesieil BOCCTaHaBNMBAKOTCA B TOM BMAE, B KOTOPOM OHU
CYLeCcTBOBaiM B MNOYTOBOW cUCTeMe RUPost B yKasaHHbIA
nepuog BpeMeHU.

Hayano BpeMeHHOro uHTepBana He [LOJKHO coBMagaTb C ero
OKOHYaHueM. Ecnv Hayano n oKoH4YaHMe BPEMEHHOIo MHTepBana
coBnafaroT, TO FpaHynApHOe BOCCTaAHOBNEHME MUCEM 3a yKasaH-
HbI Nepuof BpeMeHn He cpaboTaeT, byaeT BbIMOAHEHO BOCCTa-
HOBEHWe BCeX BbIBPaHHbIX MUCEM.

KHonka OK coxpaHsaeT HacTPOUKN.
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