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Patroni

» Patroni - nporpamMmma, KoTopasa aBToMaTU3UPYyeT co3aHue,
nepecosgaHune, akTuBauuto peryimk knacrtepa 6a3 gaHHbIX
PostgreSQL
> UCNOMb3YyeT BHELLHIO pacnpefenéHHyto 6asy gaHHbIX

(Distributed Configuration Store, DCS)
> He CTOWUT XpaHUTb B kKnactepe etcd aaHHble Apyrunx
NPUNOXEHUN
» KnacTtep Patroni - macTtep PostgreSQL  [[res N[ Sanrosy [ masresy [

5432 WAL 5432 WAL 5432

M ofHa nnu 6onee GUINYECKUX PEMIIUNK | [Posreserfi-eseresar FossresaL

sync BAsync
replica master replica

1T a00s 1
Patroni1 failsafe  patroni2  faillsafe . Patronid
s008[ i
nodel nodeZ node3

4
WATCH UPRATE WATCH
/service/scppe/leader=name

H hosts: "ipl:23709,1ip2:2379, ip3:2376™ R
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Patroni

Patroni - nporpamma, KoTopasi aBToMaTuU3MpyeT co3aHue, nepecosfaHne, akTuBaLmio pernsmk
KnacTtepos 6a3 gaHHbIX PostgreSQL. ABnsieTca cTaHgapToM ge-¢gakTo no CO34aHuIo U
obcnyxuBaHuto BoicokogocTynHbix (Highly Available, HA) koHpUrypaummn knactepos 6a3 faHHbIX
PostgreSQL. Patroni HanncaH Ha s3bike Python. PaspabaTbiBaeTtca ¢ 2015 roga, sepcusa 1.0 Bbiwna
S unrona 2016 roga. AsTop - AnekcaHgp KyKyLKKUH.

KnacTtep Patroni - aTo macTtep PostgreSQL n ogHa unu 6onee pusmyecknx pennmk PostgreSQL,
Haxogsawmecs nopg ynpasneHnem Patroni. KnacTtep 6a3 gaHHbix PostgreSQL MoXHO BBECTU Mo
obcnyxusaHue Patroni 6e3 npocTtos. Patroni:

1) nepen NpoABUXKXEHNEM PENUKM YOexaaeTcs, YTO MacTep OCTaHOB/EH

2) nepea NpoABUXXEHNEM PENINKM YOeX[aeTcs, YTO TpaH3aKumMn He ByayT NnoTepsiHbl UK
npoaBuraeT HaMMeHee OTCTaBLUYHO OT MacTepa pennky

3) BO3BpaLlaeT B CTPOW UK Nepeco3[aéT bbiBLLEero Mactepa u COOMHYBLUME PEeNnSINKN.

Patroni HabntogaeT 3a [OCTYNHOCTbIO MacTepa, rapaHTupyeTt otcyTcTBue split brain,
MWHUMU3UPYET NPOCTON, HEMEAIEHHO NPOABUrasa Of4HY U3 pennkK 4o MacTepa.

na co3panusa knactepa Patroni Hy>xxHO nmeTb DCS - pacnpenenénnyto 6a3y gaHHbix (Distributed
Configuration Store, DCS). B Patroni Bepcun 2.0 6bin1 BCTpoeH DCS (K HEMY OTHOCUTCS CKPUNT
patroni raft controller), No3BonsaOWMN obontnck 6e3 BHewHero DCS. B Bepcun 3.0 ero
noMeTunnun Kak support deprecated, To ecTb OH He 6ygeT gopabaTbiBaTbCs, XOTH €ro Kof,
nocTapatoTCca NepeHoCcuTb Ha HoBble Bepcun. CtaHpapTom ge-daxto gns DCS asnaetcs etcd.
Patroni He cunbHO Harpy>aeT etcd n oguH Knactep etcd MoXeT 06CnyXXnBaTb COTHU N ThICAYMU
KnacTtepos Patroni.

OpuH Knactep etcd MOXET XpaHUTb JaHHBE MHOMMX NPUAOXHUW. Hipumep, etcd MOXeT yCneLHo
XpaHntb gaHHble ~5000 y3noB Kubernetes. OgHako, xenatenbHo, YTobbl gns Patroni
NCNonb3oBascs BblAeNeHHbIN KnacTep etcd, Tak Kak:

1) NPUNOXEHUsT MOrYT co3faBaTb MMKOBbIE HAarpy3knM 1 XpaHuTb KNoYn 60bLIOro pa3mepa,
yMeHbLUas OT3bIBUMBOCTb Nnaepa etcd

2) Patroni HeuyBCTBUTENEH K NOTEpe BCeX AaHHbIX B etcd. MOXHO nepeco3gatbh knactep etcd u
Patroni aBToMaTM4eCcKku 3arpy3uT B HOBbIN KnacTep etcd cBou gaHHble. [pyrue xe npunoxXeHus
MOryT noTpeboBaTb BOCCTAaHOBIEHNSA CBOUX [aHHbIX, @ OHM BOCCTAaHABNBAKOTCA TOJIbKO LIENTMKOM.

https://habr.com/ru/articles/504044/




Tononorusa

HAproxy HAproxy '—l HAproxy ’_
° .
B ogHom DataCenter: Serre] wi [l iz [>or
PostgreSQL | i~J PostgreSQL |[—{{— | PostgreSQL
> CMHXPOHHaA perinkKa Sync Mactor Async
> y3nbl Patroni + y3nbl etcd Aoagics 7 .
» Heckonbko DataCenters cBfi3aHbl: T soos ] .
. N Patroni1 'a'sa'®  patroni2 |failsafe| Patroni3
> dCUHXPOHHOWN KaCKaaHOMU 8008 “|008
o nodel node?2 node3
pennMKaumeM W“TCH UPDATE W }CH
b | =
) nepeKnI’OquMe prq Hyl_o |/|namespac /scope/ elalder name
T, -Ir HARLOEY | PETER —||—’""'” 3 . "o . 3 . 1 . "
e '...""'.g.r"—?lr-ci‘_ﬂ"?sc\ Async WAL ”?_?‘i’.swafﬁc' ﬁ hosts: "ipl:2379,1pa:2379,1p3:2379 }-
1‘) ; Ba ? streaming T + T Hlnlf!:n
Patrenil Patreri2 i o Patrenia Sxrorel H Satroniz 2379
Il Il | I ] node?2
e 2380
= " - l 2379 2379
A N A i N etcd etcd
L] e #cd etcd 2380 heartbeat, 2380
P MR O S W nodel election, snapshot node3
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Tononorus

Y3en, node, uneH knactepa Patroni, local member, Patroni member - CUHOHUMBI.

Primary, oCHOBHOM cepBep, MacTep - CUHOHUMBbI. MacTep Bcerga siBnseTca MMaepom.

Standby, pe3epBHbI cepBep, pennuka, secondary, follower Patroni - CUHOHUMBI.

Ilnpep Patroni - ak3emnnsap, Bnageowmn knovyom nunagepa B DCS. O6bIYHO, KNOYOM nnaepa
BflageeT Mactep, HO B KOHOUrypauum ¢ HECKONbKUMM LeHTpaMmn 06paboTku gaHHbIX (multi
datacenter, multi DC), B kaxxgom datacenter moxeT 6biTb cBoM Knactep DCS. B nepsom datacenter
paboTaeT MacTep, BO BTOPOM (1 ocTanbHbiX) datacenter paboTaeT pennuka, Kotopas obnagaet
KIOYOM nuaepa. Ata pennuka MoxeT pacnpoctpanaTe WAL gpyrum pennnkam B CBOEM KnacTtepe
Patroni (06bl4HO, B CBOEM datacenter), To €CTb MCNONb30BaTb KaCKagHY penimkauuio.

KackagHyto pennmkaumio MOXHO HacTpouTb U B OAHOM datacenter.

MpoaBuXXeHue pennvku-nupepa Bo BTOpPoM (unu apyrux) datacenter BbINONHAETCH BPYUHYHO.
KoHourypauum Patroni+DCS B pa3sHbix datacenters gpyr oT gpyra nsonnposaHsbl. Patroni nepsoro
datacenter He 3HaeT O cylecTBOBaHUKN Apyrux datacenters. MNpn py4HOM MPOABUXKEHUN PEMNTUKU
obs13aTenbHO ybeauTbCs, YTO B NepBOM datacenter HEeT MacTepa 1 OH He NOABUTCS B Crly4yae
BOCCTaHOBNeHUs paboTocnocobHOCTM NepBoro datacenter, nHaye nony4dutcs split brain. Ecnu ectb
bonee, yem gBa datacenters, TO Hy>XHO ByfeT BPYy4YHYHO BblOpaTh pennvky-nugepa B O4HOM U3
3anacHbix datacenters, koTopasa MeHbLUe ApYyrux oTcTtana oT MacTepa, TO eCTb NMpuHana bonee
CBEXMUWe XypHasnbHble 3anucu.

BmecTo KoHUrypaumm Heckonbkux datacenters, B KaXxg0oM 13 KOTOPbIX CBOW KnacTep etcd,
MO>XHO PacnonoXuTb B HeCKonbKux datacenters (dpmM3anyeckn pasHeCEHHbIX MecTax) OAMH KnacTtep
etcd. B aTom cnyyae, HY>KHO UMeTb Tpu datacenters, ABYyX HELOCTAaTOYHO A1 TOro, YTOObI NpwU
BbIXOZe U3 CTPOS ogHOro n3 datacenter, Bo BTOpoMm 6bis1 KBOPYM M KnacTtep etcd npogonxkan
paboTtatb. [Mpn Takon KoHPUrypaumm, penamkm MoryT 6biTb Ntobbie 1 B 1l060N KOMOUHaLMK:
CUHXPOHHbIE N aCUHXPOHHbIE.

Tononorusa Patroni ¢ HeckonbknMu datacenters onucaHa B 4OKYMEHTaLuUK:

https://patroni.readthedocs.io/en/latest/ha_multi_dc.html

HacTpoWka KkackaguMpoBaHus onucaHa B:

https://patroni.readthedocs.io/en/latest/standby_cluster.html

Mpun co3gaHum pennnkun B Apyrom datacenter yTunuTon pg basebackup
(create replica methods: basebackup), Patroni oxungaet, 4yto ¢ann postgresqgl.conf UK
postgresgl.conf.backup MacTepa Haxo4ATCA B PGDATA MacTepa. Ecnm oHW HaxogaTca B
OPYromM MecTe, UX HYXXHO CKOMUpoBaTb B PGDATA.




YcTaHOBKaA

» C Bepcuamu Python 3.11 1 HoBee, peKoMeHayeTcA
ncnonb3osaTb Patroni 4.1.1 u 6osiee HOBbIE
» B naket Patroni BxoaaT:
> CKPUNT patroni
> YTUNUTa patronictl, MOXET UCMNOMb30BaTbCA ANS
yrnpasneHus knactepom Patroni BmecTo Patroni REST API
> CKPUNT patroni raft controller - BCTPOEHHbIN DCS,
deprecated, BMeECTO HEr0O peKOMEHAYETCHA UCMONb30BaTb etcd
> CKpuUNTbI 4Nsa paboTbl C NnporpamMmmMamMmn pesepBupoBaHus
PostgreSQL: WAL-G, Barman, Amazon Web Services
> ¢pann cnyxbbl gnsa systemd:
/lib/systemd/system/patroni-tantor.service

apt install libtk
dpkg -i python3-tantor-all 3.12*.deb
dpkg -i patroni-tantor-all 4.1.4*.deb
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YcTaHoBKa

YcTaHoBka Patroni:

apt install 1libtk

dpkg -i python3-tantor-all 3.12.13-lastral.8-1_amdé4.deb

3aBUCUT OT BUbNUoTeK: bz2, libc, crypt, ffi, gcc, gdbm-compat, gdbm, lzma,
ncursesw6, nsl2?2, readline8, sglite3, ssl, tcl, tinfo, tirpc, tk, uuid, zlib

dpkg -i patroni-tantor-all 4.1.4-lastral.8-1 all.deb

[MakeT patroni-tantor-all 3aBUCUT OT NaKeTa python3-tantor-all.

B Python, HaunHaa c Bepcumn 3.11, ecTb ownbKa, KOTOpasa NPUBOAUT K TOMY, YTO Npwu
OTKnmqéHHONIOBepKOMNMTevmdovercommit_memory=2 (peKomeHAyemaﬂHaCTpoﬁmannﬂ
PostgreSQL) Patroni REST API nepecTtaét otBeyvaTb. C Bepcusamu Python 3.11 1 HoBee,
pekoMeHayeTcs ncnonb3oaTb Patroni 4.1.1 n 6onee HoBble. HoBble BEpCUM 3anyCKatoT MNOTOKM
3apaHee, Npu 3anycke CKpUNTa, U BEPOATHOCTb CTONIKHYTbCSA C HEXBATKOM NaMATU ONs 3anycKa
noToka MeHblle. TakXXe pekoMeHayeTcs, Npu paboTte € vm.overcommit memory=2, 3anycKaTb
CKPUMT patroni C NePEeMeHHbIMU OKPYXEeHUA: MALLOC ARENA MAX=1 W PG MALLOC ARENA MAX=.
(npn 3Banycke ak3emnnsapa PostgreSQL ycTaHaBnMBaeT 3Ha4YeHWE NO YMOJTYAHUIO, @ He HacnepyeT
MALLOC_ARENA MAX). B nakeT Patroni Bxoaar:

1) patroni - ckpunT Patroni

2) patronictl - yTunuTa ynpasneHuns knactepom Patroni yepe3 REST API

3) patroni raft controller - ANd 3anycka HabntogaTtens ana sctpoeHHoro DCS, ecnu y3nos
¢ Patroni meHble 3. BmecTo BCTpoeHHoro DCS pekoMeHayeTCcs UCNoNb30oBaTh etcd

4) NCTOPUYECKN HanncaHHble CKPUNTbI AN NapamMeTpa create replica methods:
patroni wale restore, patroni barman, patroni aws.

5) dann cnyx6bl /1ib/systemd/system/patroni-tantor.service, 3anyCcKaroLWwmmn CKpUNT nog,
nonb3oBaTeNeM postgres. TauMayT Ha 3anyck 30 cekyHA HE MMeeT 3HaYeHUs, Tak Kak
Type=simple. [10 ymMOn4aHuto, pectapT ckpunTta B cny4dae cbosa oTkoYEH. Cnyxba ncnonbayer
KOHOUIypaunoHHble dannbl C Ha3BaHUSAMM:

/opt/tantor/etc/patroni env.conf U /opt/tantor/etc/patroni/patroni.yml

Mocne ycTaHOBKUK, MOXHO f06aBuTb B Gann npodunsa nonb3oBaTens postgres MyThb K
NcnonHsemMblM dannam:

sed -i 's|PATH=/opt/tantor/db|PATH=/opt/tantor/usr/bin:/opt/tantor/db|"'
/var/lib/postgresql/.bash profile



JlokanbHaa KOHPUrypauus

» JlokanbHaa KoOHpUrypauus:
> [lepeMeHHble OKpYy>XeHuUs
—~ NMeroT NpeduKc PATRONT
> ®ann B popmaTte YAML
— MNepeKkpbiBaloT AUHAMUYECKYHO KOHOUrYp
—~ MOXHO BCTaBUTb B NePEMEHHYH OKPY>KEeHUSA
PATRONI CONFIGURATION OJHOW CTPOKOW

» [lepeMeHHble OKPY>XEHNSA NePEKPbIBAKOT U JTOKANbHYH U
ANHAMWYECKYH KOHOUIYypaunto

export export PATRONI NAME=tantorl

export PATRONI SCOPE=a

export PATRONI ETCD3 HOST="127.0.0.1:2379"

export PATRONI RESTAPI CONNECT ADDRESS="127.0.1.1:8008"
patronictl list

patronictl topology
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JlokanbHasa KoHOUrypaums

KoHourypaumusa Patroni pacnonaraetcs B TPEX MecTax:

1) "AnHamunyeckasa KoHpurypauma" (rnobanbHasa koHurypaums) - B DCS, Kyga nsHavanbHo (npu
bootstrap, TO €CTb pa3BEPThiBaHUKN Patroni) 3arpyxaroTcs U3 pasgena bootstrap.dcs ¢panna
patroni.yml

2) "Local configuration" - B ¢panne B popmate YAML unu gupektopun ¢ dpannamm B popmaTte
YAML. lNpnMmeHaeTca K oAHOMY Y311y, NepekpbiBaeT UHAMUYECKYHO KOHOUrypaumio.

MyTb K nokansHou KoHGUrypauuv nepegaétcs Patroni kak napamverp:

patroni /opt/tantor/etc/patroni/patroni.yml

Ecnu BmecTo danna ykasaHa anpektopus, To byayTt ncnonb3osatbcs Bce YAML-dannol, B
nopsiaike COpTUPOBKM MO HasBaHuaM dannos. Ecam kntod (napameTp B YAML) npucytcteyeT B
HeCKOSbKMX dpannax, npesanupyeT KoY U3 nocnegHero ¢anna. Micnonb3oBaHue oUpeKTopum
YCNOXHSET KOHOUIYpUpPOBaHKUE, NyYLle UCMOb30BaTbh OAUH daln napamMeTpoB.

3) B nepemMeHHbIX OKPY>XEeHUS TaK Xe, Kak 3To caenaHo B etcd.

lMepeMeHHble OKPYXXEHUS1 NePEeKPbIBAKOT U JTIOKaNbHYH U AUHAMUYECKYHO KOHPUrypaumio.

lNepeMeHHble OKPYXeHUA UMELOT NPpeduKC PATRONT .

Cogepxumoe danna napametpos YAML MOXHO BCTaBUTb B NEPEMEHHYH OKPY>XXEHUS
PATRONI CONFIGURATION OfHOW CTPOKOW. ECnn aTa nepeMeHHas OKPY>XXeHUs He rnycTas, To
UrHOPUPYIOTCS BCE OCTallbHble NepeMeHHble OKPYXeHUs, cneunduyHble gns Patroni.

[MepeMeHHble OKPY>XXEeHUsI MONe3Hbl, eC/IN YaCTb NapaMeTpPOB HEM3BECTHA N UX ya06Hee NepenaTb
nepemMeHHbIMU OKPYXXeHus. Hanpumep, BHewHun IP-agpec, npu 3anycke Patroni BHyTpu docker-
KOHTEeMHepa Henb34 y3HaTb, HO MOXHO nepefaTtb BHYTPb KOHTEMHEPA NepeMEHHON OKPYXXEHUS,
YCTaHOBMB €é B ¢panne docker-compose. yml.

PacnonoxeHue ¢annos, No yMON4aHuUto, ykasbiBaeTcs B panne cnyxobbl
/lib/systemd/system/patroni-tantor.service, 3TO:

/opt/tantor/etc/patroni env.conf U /opt/tantor/etc/patroni/patroni.yml

CrnnCcoK nepeMeHHbIX OKpYy>XeHus Patroni:

https://patroni.readthedocs.io/en/latest/ENVIRONMENT.html

https://patroni.readthedocs.io/en/latest/patroni_configuration.html

Cnucok oTKpbITbIX 6aros Patroni:

https://github.com/patroni/patroni/issues




CospaHue ¢anna nokanbHOU KOHUrypaumm

[ob6asntb B PATH gupekToputo co ckpuntamm Patroni
Co3paTb AMpeKkToputo ans panna KoHpurypauymm Patroni
Patroni 3anyckaeTtcs nog nonb3oBartenem postgres
Co3paTb pann KoHdurypaumnm Patroni, nogcoeamHMUBLLUCH K

paboTatolemy akzemnnapy PostgreSQL

echo $PATH /opt/tantor/usr/bin:/opt/tantor/db/18/bin:/usr/local/bin:/usr/bin:/bin
sudo mkdir /opt/tantor/etc/patroni

sudo chown postgres:postgres /opt/tantor/etc/patroni

patroni --generate-sample-config > /opt/tantor/etc/patroni/patroni-sample.yml

su - postgres -c 'PGPORT=5432 PGPASSWORD=postgres patroni --generate-config >
/opt/tantor/etc/patroni/patroni.yml’'

» Nocne pepakTupoBaHua danna KOHOUrypauum nepednTaTb:

patronictl -c /opt/tantor/etc/patroni/patroni.yml reload a --force
+ Cluster: a (7676506443451906864) ----—— e T tmmm - +

Reload request received for member tantorl and will be processed within 10 seconds

> NPUMEHATCA NapaMeTpbl, KPOMe pa3aena bootstrap.dcs
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Co3pgaHue danna nokasnbHOM KOHOUrypaumm

[MpoBepuTb, YTO B NYyTU yKasaHa AUPEKTOPUs C UCNOMHAEMbIMKU cKpunTamu Patroni:

echo S$PATH
/opt/tantor/usr/bin:/opt/tantor/db/18/bin: /usr/local/bin: /usr/bin: /bin
CospaTb anpekToputo gns ¢auna Patroni:

sudo mkdir /opt/tantor/etc/patroni

Oatb pa3pelueHne nosib3oBaTesNito postgres Ha AUPEKTOPUIO UNK caenaTb ero Bnagenbuem:
sudo chown postgres:postgres /opt/tantor/etc/patroni

Mo>XHO co3aaTb 3aroToBky ¢panna nokanbHon KoHpurypaumm Patroni komaHgom:

patroni --generate-sample-config > /opt/tantor/etc/patroni/patroni.yml
nnun, ecnun ecTb paboTatrowmm skzemnnap PostgreSQL, To nyye ncnonb3oBaTb KOMaHAy:
su - postgres -c 'PGPORT=5432 PGPASSWORD=postgres patroni --generate-config >
/opt/tantor/etc/patroni/patroni.yml’

Torga 6ynyTt pobasneHbl NapamMeTpbl KOHOUrypaumn paboTtarowero PostgreSQL.

Appec ak3emnnsapa bygeT 6paTbCs U3 CTaHAAPTHLIX NEPEMEHHbBIX OKPYXeHus libpq:
PGHOSTADDR, PGHOST, PGPORT, PGDATABASE, PGUSER, PGPASSWORD.

B 6yayliem, nocne BHECEHNSI USMEHEHUN B dann, YTOObl U3MEHEHUS OblnNn MPUMEHEHDI
paboTatowmm Patroni, ¢ann MoOXXHO nepeynTaTb KOMaHOOM:

patronictl -c /opt/tantor/etc/patroni/patroni.yml reload a --force

+ Cluster: a (7676506443451906864) —----—-- t-—t- - +

| Member | Host | Role | State | TL | | Tags

fomm—————— fomm - t———————- fomm—————— t————t— e +

| tantorl [127.0.0.1: | Leader | running | 2 |...| clonefrom: true |

| | 5432 | | | | | failover priority: 1 |
| | |

| | sync priority: 1 |

Reload request received for member tantorl and will be processed within 10
seconds

10 ceKyHp - 9TO 3Ha4YeHne onpegenseTca loop wait.



Pas3pgenbl parvna nokanbHOU KOHPUrypauum
» Ha kopHeBOM ypoBHe ¢anna patroni.yml:

scope: 'b' MMs knactepa Patroni, ogMHakoBoe Ha BCex y3nax

name: tantorl MMs XOCTa, YHMKaNbHO cpeau y3noB knactepa Patroni

namespace: '/service' NpepuKc HazBaHus Ktovern B DCS, ecnn B DCS HeCKONbKO KNacTepoB
thread pool size: 5

thread stack size: 524288

» paspgensl ¢auna:

restapi: NapamMeTpbl KOHEYHOM TOYKMU, Ha KOTOpoW Patroni oTBe4vaeT n ynpasnsetcs no REST
eted3: agpec ETCD

bootstrap: NapamMeTpbl 418 MHULMANM3aLMKN KnacTepa

postgresql: napamMeTpbl Kak paboTaTb ¢ ak3emnnsspom PostgreSQL

tags: HECKOJIbKO 06X NapamMmeTpoB

log: NapamMeTpbl danna fora, ero pasmepa, porauuu

* penKo UCMNoJib3yrOTCA:

ctl: (onumoHanbHO) paspen ans patronictl, €CNN B restapi 3a4aHbl UMsi+Naponb unm TLS
watchdog: NO YMOIYaHUIO BKIIKOYUTCS, €CNIN eCTb YCTPONCTBO /dev/watchdog
raft: napameTpbl BcTpoeHHoro DCS BmecTo ETCD. Jlydwe ucnonb3oBate ETCD
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Paspgenbl panna nokanbHOM KOHOUrypaumm

Mpumep damna https://github.com/patroni/patroni/blob/master/postgres0.yml

MapameTpbl onucaxbl B https://patroni.readthedocs.io/en/latest/yaml_configuration.html

MapameTpoB 60siblle COTHWU, OHW NepeYncneHbl B 4OKYMeHTauumn B andaBUTHOM NopsgkKe, a He B
nopsigKe Ba>KHOCTW.

MonHbIM CMMCOK NapaMeTpoB U [OMNYCTUMbIE 3HAYEHUS MOXHO MOCMOTPETb B UCXOAHOM KOAe€:
https://github.com/patroni/patroni/blob/master/patroni/validator.py

Ha kopHeBoM ypoBHe ¢anna YAML ecTb o6wme napameTpbl (Global/Universal):

scope: 'a' - MM$l KnacTepa Patroni, oguHakoBoe Ha BCex y3nax

namespace: '/service' - npepukc (NyTb, namespace) nmeHu kntoya B DCS

name: tantorl - UMSl XOCTa, Ha KOTOpoM byaeT paboTtaTtb Patroni, 4OMKHO 6bITb YHUKANbHO B
npepenax knactepa Patroni

thread pool size : 5 - 4MCNO NOTOKOB, UCMONb3yeMblX Patroni Ans aCUHXPOHHOIO
obpalleHnus K Patroni Ha gpyrux yanax no npotokony REST. PekomeHayeTcs yBenuunTb, Npu
yBenM4yeHuu Yncna ysnos Patroni.

thread stack_size: 512kB pasmMep CTeKa NoToka. 3HayeHne AOKHO 6biTb KpaTHO 64kB. [1o
Bepcun 4.1.5 6bin 6ar, KOTopbIM HE MO3BOSAN YCTaHaBNMBaTb 3HAUYEHNE NapameTpa - NPOBEPSAIOCH,
YTO 3Ha4YeHue paBHO 64K6-1, a He 64K6. Npn yMEHbLUEHNN 3HAYEHUS, YMEHbLUAETCS
NCNonNb3oBaHMe NamMsATU, HO YBENNYMBAETCS BEPOATHOCTb NageHus Patroni ¢ olumbkom HexBaTKu
namsaTn B CTEKe NoTokKa.

B pasgen tags: MOXHO 406aBUTb NPON3BOMbHbIE kiou: "3HaueHue", OHU ByOYT BblgaBaTbCs B
patronictl list n no REST, cMmbiCcna UCnonb3oBaTh HeT.

YTunute patronictl HY>XXHbl MapamMeTpbl Ang nogcoegnHeHns no REST k Patroni. YTunuta
ncnonb3yeT napamMeTpbl TPEX pa3fenoB: restapi, etcd3, ctl. ECnu ecTb pasgen ctl, 10
napameTpbl ayTeHTUomMKaumm n TLS 6epyTtca ns Hero. Ecnu pasgen ct1l OTCYTCTBYET, TO
napameTpbl 6epyTcs U3 pasgena restapi. ECNM ecTb pasgen restapi, pasgen ctl He HyXXeH.




IdnHamMmunyeckasa KoHpUrypauus

» XpaHuTtca B DCS (etcd) B kntove /service/a/config
etcdctl --endpoints=:2379 get '/service/a/config' --print-value-only | jq
° 3alrpyxaetcd B DCS Nnpun co3gaHun KinacTtepa U3 pas3aersa
bootstrap.dcs NOKaNIbHON KOHPUIYypaLnm
> nocne 3arpys3ku, pasgen bootstrap.dcs He UCNOJIb3YyeTCHA
» [locne 3alpPy3KHN, NapamMeTpbl MEHAKOTCH YTMHMTOVII
patronictl -c patroni.yml edit-config --set CONFIG="VALUE" --force
« Ecnu VALUE=null, TO NapamMmeTp yaanseTcs:
patronictl -c patroni.yml edit-config --set ttl=null --force

» [pocMOTp NapamMeTpPoB ANHAMUYECKON KOHOUTYPaLIUN:

patronictl -c /opt/tantor/etc/patroni/patroni.yml show-config
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OnHamunyeckaa KoHpurypauus

"[OnHamnyeckasa KoHourypaumnsa" (CMHOHUM "rnobanbHas KOHPUrypauma") - napameTpbl,
NPUMEHSIHOLLMECS KO BCEM 4YfieHaM KnacTepa Patroni. 3Tn napameTpbl XxpaHaTesa B DCS.

N3HayanbHO, NnapamMeTpbl ANHAMUYECKON KOHOUrypauum sarpyxatotca B DCS ns pasgena
bootstrap.dcs panna KoHOUrypaumm nngepom knactepa Patroni. B ganbHenwem, oHn MmoryT
MeHATbCs Yyepe3 REST API (patronictl)v BocCTaHaBNMBaTbCA NMAepom Knactepa Patroni.

MpocmoTtp napameTtpoB B ETCD B knto4ve bootstrap.dcs B popmate YAML:

patronictl -c /opt/tantor/etc/patroni/patroni.yml show-config

—c yKasblBaeT NyTb KOHOUrypaumMoHHOMY danny, rae ykasaH agpec DCS.

NMpocmoTp napameTpos B ETCD B kntoye bootstrap.dcs B popmate JSON:

etcdctl --endpoints=:2379 get '/service/a/config' --print-value-only | ijq

MO>XHO MHTEPaKTMBHO OTpefaKTUpoBaTh NapamMeTpbl B TEKCTOBOM pefaKTope nano:

patronictl -c /opt/tantor/etc/patroni/patroni.yml edit-config

CoxpaHuTb F2 Unn <ctrl+x>, NOATBEPAUTL Ha3BaHNE BPEMEHHOrO panna y <ENTER> y.

MOXHO MHTEepaKTUBHO OTpefaKTUpoBaTh NapamMeTpbl B TEKCTOBOM pefaKTope mcedit:

EDITOR=/usr/bin/mcedit patronictl -c /opt/tantor/etc/patroni/patroni.yml
edit-config

CoxpaHuUTb F2 <ENTER> F10 y <ENTER>.

MO>HO NMOMEHATb OOMH UNU HECKOJIbKO NapamMeTpoB:

patronictl -c patroni.yml edit-config --set CONFIG="VALUE" [, ... ]

CONFIG - uMmsl napamMeTpa B YAML, nyTb K napamMeTpy 3agaétca Toukou. Mpumep:
patronictl -c /opt/tantor/etc/patroni/patroni.yml edit-config --set
postgresql.parameters.logging collector=true

Ecnu CONFIG=null, TO napameTp ygangaetcs. [lpumep:

patronictl -c patroni.yml edit-config --set ttl=null --force

Onums --force He 3anpawnBaeT NOATBEPXAEHMUS, yA0OHO ANA CKPUMTOB.

Takxxe ecTb onuMn edit-config -apply obasn.yml N -replace ¢dasn.yml UIN edit-config
--force -apply - < odain.yml. Qann gomxkeH 6biTb B GopmaTe, KOTOPbIN BbIAAET show-
config, MHa4ye 3arpys3unTcsa Mycop. OTOT MyCcop MOXHO ByaeT yaanuTb, ykasas ¢ann c
NPaBUbHbIM COOEPXUMbIM ONnuMen edit-config -replace ¢daimn.yml. [lepes NU3SMeHEHMEM
DCS, ytnnuta nokasbiBaeT B popmaTte diff, Kakme napameTpbl OHa A06aBUT UK yoanuTt un
3anpocuT NOATBEPXKOEHME.

https://patroni.readthedocs.io/en/latest/dynamic_configuration.html




MNapamMeTpbl AMHaMUYeCKon KOHPUrypaLum

« Tpu napameTpa 3aBUCAT ApYr oT gpyra:
> loop wait + 2 * retry timeout <= ttl

bootstrap:
dcs:
ttl: 20 #min=20 #BpeMSs XM3HW Kntoya nupepa B DCS
loop wait: 1 #min=1uHTepBan umknos Patroni B cekyHaax
retry timeout: 3 #min=3 TanmayT Ha oTBeT oT DCS nnu PostgreSQL
check timeline: true #pernnuka c 6onee ctapbiM timeline He cTaHeT KaHAMAATOM
failsafe mode: true #MacTep He ocTaHoBUTCA npu c6oe DCS
maximum lag on failover: 1048576 #noTepu B 6anTax ang failover Ha aCUHXPOHHYO pensmnky
maximum lag on syncnode: -1
max_ timelines history: 100 #ucTopwusa nepeknoveHun (timelines), xpaHumasa B DCS
member slots ttl: 30min #COXPaHATb CMOTbl HEAOCTYMHbIX Y3/10B, €ANHULbI: min h d
primary start timeout: 300 #Bpems Ha 3anyck macTepa rnocsne cbos Ao BbinonHeHus failover
primary stop timeout: 300 H#TOMNbKO A9 CUHXPOHHOIO pexmnma
pause: true H#peXxum paboTbl Nocne Beoga nopg obcnyxmsaHue Patroni
synchronous _mode: quorum #BK/NHOYEHNE CUHXPOHHOIO pexunma
synchronous mode strict: true #commit nocne nonyyexHus pennmkon LSN
synchronous node count: 1 #min=1 4yncno pennuk, rae AomkHbl coxpaHutbed LSN ana commit
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MapameTpbl AMHaMU4YeCKoM KOHOUrypaumm

Pasgen bootstrap (pa3BépTbiBaHus, MHULMaNn3aumm) knactepa Patroni.
bootstrap:
dcs: - OCHOBHOW pa3gen. B HeM nepeuyncnaroT Bce napameTpbl, oblme ang aK3emnispos
PostgreSQL. Mx cnucok: https://patroni.readthedocs.io/en/latest/dynamic_configuration.html
tt1=30, MMHUMYM 20. Bpems Xun3Hun knroda nugepa knactepa Patroni B DCS. Yepes kakoe
BpeMsi Ha4YHYTCS BbI6GOpbl HOBOIO MacTepa M ero NpoaBuXXeHusa (promote), ecnu nU3nMHr He byaeT
NPOANEH
loop wait=10, MMHUMYM 1, Nay3a MeXay LUuKnamu akTuesHocTtu Patroni.
retry timeout=10, MUHUMYM 3, TanmMayT Ha oTtBeT oT DCS nnun PostgreSQL. lMpwu
npeBbIWeHnn, MacTep byaeT ocTaHOBMEH (€CNKN TONbKO HE UCMONb3YeTCH failsafe mode: true),
3anyuweH B read only u HaYHETCA NepektoYeHne Ha pennuky. K yanam etcd 3anpochl
OTNpaBNATCA NocnefoBaTesibHO C MHTEPBANOM B CEKYHAY.
3HauyeHus TPExX NapamMeTPOB AO0MKHbI YAOBNETBOPSATb YCIOBUIO:
loop wait + 2 * retry timeout <= ttl
check timeline: false, €C/M true, TO pennuka c 6osnee ctapbiM timeline, Yem y npexHero
nupepa, He byaeT yyacTBoBaTb B Bbibopax. lNapameTp noasuncsa B sepcum Patroni 1.5.4, HO He 6bin
BKJTFOYEH MO yMonyaHuto. Ecnu pennuka cTaHeT nngepom, To ak3eMnnspbl ¢ 6onee HoBbIM timeline
He CMOryT 3arnyCTUTbCA M renint He NoMoXeT. [ToMOoXeT ycTaHOBKa
remove data directory on rewind failure: trueM
remove data directory on diverged timelines: true B pas3fene postgresqgl.

OpaHako, ns-3a mycopa B DCS, true MOXET He gaBaTb BbINOMHUTL switchover gaxe, korga
patronictl list He BblgaéT ownboK. YToObl BbINONHUTL Switchover noHagobuTca ybpaTb
napamMeTp Win yCTaHOBUTb ero B false:

patronictl -c patroni.yml edit-config --set check timeline=null

failsafe mode=false, pekKOMeHAyeTCcA YCTaHOBUTL true. [locTyneH ¢ Bepcum 3.0. Ecnn DCS
HepaboTocnocobeH (Hanpumep, HET KBOpYMa), TO MacTep He CMOXeT OOGHOBUTb NIM3UHI 1 OyaeT
OCTaHOBJIEH, YTO NPUBEAET K HefoCTYNHOCTN PostgreSQL. failsafe mode=true NO3BONAET
MacTepy npoaokaTb paboTaTb, HO TONIbKO Noka Patroni y3na mactepa MoXeT cBA3aTbcs ¢ Patroni
pennuk. B pexnme failsafe HENb3A BbINOMHATb NepekoHpurypmuposaHume (unsafe endpoints),
Henb3A UCNosb30BaTh patronictl. MOXHO UCNOMb30BaThb TOMIbKO YTeHUe cTtatyca yepe3 REST
API. lMepekoHdUurypmpoaTb MOXHO bygeT, korga DCS 3apaboTaeT nnu 6ygeTt nepecosaaH.

https://patroni.readthedocs.io/en/latest/dcs_failsafe_mode.html




[MapameTpbl pa3gena etcd3

pasgen 3afaétT agpec BHewHero DCS - etcd
OAuH N3 TPEX NapamMeTpoB:
B host, url MOXHO YyKa3aTb TOJIbKO OAUH agpec

B hosts OAUH UTN HECKOJIbKO
etcd3:
protocol: http
hosts: "127.0.0.1:2379,127.0.0.2:2379,127.0.0.3:2379"
nnun
hosts:
- 127.0.0.1:2379
- 127.0.0.2:2379
nnun
host: 127.0.0.1:2379
nnn
url: http://127.0.0.1:2379

* ecnu B etcd HY>XHO ayTeHTUPUUNPOBATLCA, TO YKa3aTb:

username: u
password: p
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MapameTpbl pasgena etcd3

B danne napameTpoB HY>HO yka3aTb agpec DCS. [1nsa aToro Hy>KHo f06aBuTb 0AMH U3 pa3genos,
3aparoWmx agpec - eted3 unu raft unu gpyrme (zookeeper, kubernetes, consul).

OCcHOBHOM NapamMeTp 3TO agpec y3na unu y3nos etcd. Agpec MOXeT 6bITb 3afaH: host, url, B
KOTOPbIX MOXHO yKa3aTb TO/IbKO O4MH afpec, 4To He yA06HO. NMoaTomy, fyylle ncnosnb3oBaTb
hosts, B KOTOPOM MOXHO 3afaTb OAWH UM HECKONbKO afipecoB etcd.

etcd3:

hosts: "127.0.0.1:2379,127.0.0.2:2379"
nnu
hosts:
- 127.0.0.1:2379
- 127.0.0.2:2379
nnu
host: 127.0.0.1:2379
nnu
url: http://127.0.0.1:2379
protocol: http - MOXHO elWé yKa3aTb https. NapamMeTp onunoHaneH. BMmecTte ¢ https B 3TOM
pasgene nNpuAETCs yKasaTb NnapaMeTpbl cacert, cert, key. CMbICNa UCMOMb30BaTh https HET, OH
yBenMunBaeT 3afep>XKN U NpuBoauT K cbosim npu npobnemax ¢ ceptupkatamu. Ecnm B etcd HY>KHO
ayTeHTUoMUMpoBaTbCA, TO UMSA U NaApPOsib YKa3biBatOTCA NapamMeTpamu:
username: u
password: p



[lapameTp retry timeout M etcd3.hosts

° O)KM,D,aHMe oTBeTa OT O4HOrIo y3Jjla - He MeHblLlEe 1 CeKyHAbl
* Yncno 3anpocoB K 0gHOMY Y31y etcd 3a retry timeout:
max retries = 4 - min(count (etcd.hosts), 3)

> eCliu B etcd3.hosts yKa3saH 1y3en, To 3 3anpoca K Hemy

> eCNN B etcd3.hosts 2 y3N1a, TO MaKCMMYM 2 NOMNbITKN Ha y3en
» ECnu yncno y3noB etcd3.hosts>=3, a

retry timeout>=count (etcd3.hosts), TO KaXaomy ys3ny

6yneT no oyepenmn nNocbinaTbCa OAUH 3anpoc ¢ TanMayToM

Ha Nofly4yeHWe oTBeTa retry timeout/etcd3.hosts CEKYHA

> ecnun uyucno y3nos 1unu 3, To 6ygeTt 3 3anpoca ¢ UHTepBanom
3.3 ceKkyHAbl

etcd3:
hosts: "127.0.0.1:2379,127.0.0.2:2379,127.0.0.3:2379"
bootstrap:
dcs:
retry timeout: 3

fchtor
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MapameTpbl pasgena etcd3

MMHMMaanoe3HaqumenapaMeTpabootstrap.dcs.retry_timeout=3,TaHMayTHaOTBeTOT
DCS. Patroni oxxngaet oTBeT OT 04HOro ysna etcd He MeHbLue 1 cekyHAabl. ECnn B napameTpe
etcd3.hosts yKasaH 1y3en, To 3 3anpoca K HeMy 3a UHTepBaNn retry timeout. ECnv B
napameTpe etcd3.hosts yKasaHo 2 y3na, TO 2 NOnbITKK Ha y3en. Ecnun ykasaHo 3 unm 6onblue
y3na, To 1 nonbiTKa Ha y3en. Bpems oXxungaHus oTBeta - MMHUMYM 1 cekyHaa, N0O3TOMY, eC/u
yKasaHo 5 y3110B, TO HY>XHO YCTaHOBUTb retry timeout He MeHblUe, YeM B 5, YTOObI Patroni
nocnegoBaTtenbHO obpallanca Ko BCeEM 5 y3nam no ogHoOMY pasy.

ECHMHMCﬂ0y3nOBetcd3.hosts>=3,aretry_timeout>=etcd3.hosts,TOKaXAOMyy8ﬂy6yﬂeT
nocnenoBaTenbHO NOCbINATbCS OOMH 3anpoc C TalMayTOM Ha NoslyYeHne oTBeTa
retry timeout/etcd3.hosts CeKyHf,.

Ecnu retry timeout=10, a YACNO etcd3.hosts 1unn 3, To ByaeT 3 3anpoca ¢ nHTepsanom 3.3
ceKkyHAbl B TeyeHue 10 cekyHg. MNprmep coobLieHni 0 NpeBbILWEHNN TakMayTa:

23:25:23 ERROR: Request to server http://127.0.0.1:2379 failed:
ReadTimeoutError ("HTTPConnectionPool (host="'127.0.0.1", port=2379): Read timed
out. (read timeout=3.332982451383335)")

23:25:26 ERROR: Failed to get list of machines from http://127.0.0.1:2379/v3:
ReadTimeoutError ("HTTPConnectionPool (host="'127.0.0.1"', port=2379): Read timed
out. (read timeout=3.332566755319325)")

Ecnu uncno yanos 5, To 6yget 5 3anpocoB C MHTEPBANOM 2 CEKYHAbI.

Ecnu 3anpoc nonan Ha follower etcd, To follower o6pawaeTca K nngepy etcd, nony4yaet oTBET U
BO3BpaLllaeT ero. Ecnu 3anpoc nonan K nuaepy etcd, ToO OH OTBeYaeT CaMOCTOATESbHO.



[MapameTpbl BCTpoeHHoro DCS - pasgena raft

» Paspen koHpurypupyet DCS, BCTpOeHHbIN B Patroni

» [losBunca B Bepcun 2.0, nepectan nogaepxumeatbcs B 3.0

« [1na ucnonb3oBaHua yopaTb pasgens gpyrmx DCS (etcd3:)
n pobaBuUTb pasgen raft:

raft:

data dir: /opt/tantor/etc/patroni

self addr: "127.0.1.1:8000"

bind addr: "127.0.1.1:8000"

partner addrs: ['127.0.1.1:8000','127.0.1.2:8000"','127.0.1.3:8000"]

« [1na 3 y3510B KBOPYM 2 y3na

» BMecCTO TpeTbero y3na MOXHO UCMOJ1b30BaTb CKPUNT:

patroni_raft controller /opt/tantor/etc/patroni/raft.yml
INFO: Using default value thread stack size = 524288

> B panne CKpUNTY AOCTAaTO4YHO 3afaTb TONIbKO pa3fgen raft
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MapameTpbl BcTpoeHHoro DCS - pasgena raft

B Patroni Bepcun 2.0 6bin BcTpoeH DCS (K HeMy OTHOCUTCH CKPUNT patroni raft controller),
nossonstowmn obontmnce 6e3 BHewHero DCS. B Bepcumn 3.0 ero nomeTunum Kak support deprecated,
TO eCTb OH He bypeT gopabaTbiBaTbCs, XOTH €ro Ko, NocTaparoTCa NepeHOCUTb Ha HOBblE BEPCUM.

[nsa ncnonb3oBaHus BCTpoeHHoro DCS, B patroni.yml Hy>XHO 3aKOMMeEHTUpPOBaTb Unu ybpaTb
pasgen etcd3 v fobasuTb pasgen:

raft:

data dir: /opt/tantor/etc/patroni

self addr: "127.0.1.1:8000"

bind addr: "127.0.1.1:8000"

partner addrs: ['127.0.1.1:8000','127.0.1.2:8000','127.0.1.3:8000"]
nnu

partner addrs: ['127.0.1.2:8000','127.0.1.3:8000"']

B aupekTopun data_dir 6yayT cosgaHbl pannbl DCS Hebonblloro pasmepa:

127.0.1.1:8000.dump 127.0.1.1:8000.journal 127.0.1.1:8000.journal.meta

MNapameTpbl self addr M bind addr 3a[aloT afpec CeTeBoro uHTepderca ans obLieHus ¢
Apyrumu ysnamu. lNapameTp bind addr obssateneH. Ecnun He ykasaTb napameTp self addr, TO
y3en He 6yfeT y4acTBoBaTb B KOHceHcyce n pannbl DCS He 6yayT co3paBaTbecs. KBopym
onpepenseTca napamMeTpoM partner addrs Ha y3/ie, KOTOPbIN MHULMNPYET BbIGOPLI. Y Takoro
y3na [oneH 6biTb yKasaH napamMmeTp self addr. [1na KBopyma 13 3 y3/10B KOHCEHCYC
COCTaBNAT 2 y3na. YTobbl He 6bIN0 OLWMBOK, Y Y3M0B, Y KOTOPbLIX YKasaH napameTp self addr
3HaYeHUd partner addrs [JOMXHbI ObITb O4MHAKOBbI. B napameTtpe partner addrs MOXHO He
yKa3blBaTb agpec cCaMoro ysna, 4OCTaTOYHO yKa3aTb TOJIbKO ero "napTHEpPcKue" y3nbl, C KOTOPbIMU
OH 0B6pasyeT KBOPYM.

Ecnn Patroni ncnonb3yeTtcsa ToNbKo Ha 2 y3nax, TO Npu ocTaHoBKe nNtoboro n3 npoueccos Patroni
KBOpPYM TepsaeTcA. TpeTbuM y31oM DCS MoXeT 6bITb CKPUNT patroni raft controller.

B partner addrs y3na c yCTaHOB/IeHHbIM self addr MOXHO yKa3aTb TOSIbKO ero xe (unm He
yCTaHaBnuBaTb partner addrs), TOrAa KBOPYM U KOHCEHCYC ByAyT COCTOATb U3 OOHOrO y3na.
OcTtanbHble Patroni ¢ He ycTaHOBMIEHHbIM self addr, HO C YCTAaHOB/IEHHbIM partner addrs, rge
nepeyncneHbl BCe y3ibl, CMOryT ob6cny>xunsatb PostgreSQL, aTu y3nbl U, fa)xe cMOryT CTaHOBUTbLCS
nnuaepamu 1 primary, Ho 6yayT 3aBMCETb OT AOCTYMHOCTH Yy3/a C YCTaHOB/EHHbIM self addr - OH
[O/MKeH bypet paboTaTh. ECNM OH OCTAaHOBUTCS, TO MOC/E 3arnyCcKa, OH CTaHEeT nMgepoM 1 primary.
To ecTb kBOpPYM 13 1y3na ans BCTPOeHHoro DCS He npakTuyeH (4Nns BHELWHEero npakTu4eH).



[MoTepu npu failover u n"MHUM BpeMeHU

o MCTOleﬂ I'IepeKmOLleHMﬂ U NMNHUN BpeMeHU COXPaHAETCA B
DCS (He 6onblue, 4eM max timelines history) U B

dannax PGDATA/wal/*.history:
patronictl -c /opt/tantor/etc/patroni/patroniO.yml history

fomm oo o fomm - fomm - +
| TL | LSN | Reason | Timestamp | New Leader |
et e o —— o ——_—— +
| 1 | 50661808 | no recovery target specified | 2026-09-... | tantor2 |
fomm o o et fomm - +

etcdctl --endpoints=:2379 get '/service/a/history'
/service/a/history
[[1,50661808, "no recovery target specified","2026-09-...","tantor2"]]

» [1pn yganeHun nctopumn B DCS, oHa BoCCTaHaBNMBaETCH
nnpgepom Patroni no cogep>xxumomy nocnegHero ¢anna
PGDATA/wal/*.history

* maximum lag on failover: 1048576 6anT, Ha KOTOpble

MOYET OTCTaTb pernvKa, YTobbl MOrfa cTaTb primar
{-am

YyebHbivt kypc Tantor DBA2-18 "AgmuHucTpuposaHmne PostgreSQL 18. YacTtb 2" TaHTop Jlabc © 2026

MoTepu npu failover n nMHUKN BpeMeHH

OcHoBHOe npepgHasHayeHue Patroni - aBToMmaTnyeckoe nepekntoyeHue (failover) npu cb6oe
MacTepa (primary). OTKNoYMTb aBTOMaTU4eckum failover MOXHO BKIFOYEHNEM peXxXmnma nay3bl.
Py4Hoe nepekntoyeHune 6e3 cbost macTepa HasbiBaeTcs switchover.

NcTopusa nepekntovYeHnin n NMH1MM BpeMeHn coxpansaetcs B DCS n B pannax
PGDATA/wal/*.history:

patronictl -c /opt/tantor/etc/patroni/patroniO.yml history

e e o o +
| TL | LSN | Reason | Timestamp | New Leader |
o e e o o +
| 1 | 50661808 | no recovery target specified | 2026-09-... | tantor?2 |
o —— e et o o +

etcdctl --endpoints=:2379 get '/service/a/history’

/service/a/history

[[1,50661808,"no recovery target specified","2026-09-...","tantor2"]]

Mpu ypaneHun nctopun B DCS, oHa BoCCTaHaBnMBaeTcs nugepom Patroni no cogep>XXnuMomy
nocnegHero ¢panna PGDATA/wal/*.history. B panne HeT Timestamp, NO3TOMY 3TO Nose, Npu
BOCCTaHOBNEHUUN U3 danna, oCTaHeTCHa NyCTbIM, KpOMe NocfeaHero TL, KOTOPbIA BbICTaBUTCS NO
BpeMeHN 06HOBEHUS danna history. OTO YKa3blBaeT Ha akKypaTHOCTb M NPoAYyMaHHOCTL Patroni
A0 Menoyen.

maximum lag on failover: 1048576 4ncno 6anT B XypHase, Ha KOTopble MOXEeT OTCTaTb
aCUMHXPOHHas pennuka, YTobbl Morna ctatb primary. Tak Kak No3uums XXypHana oTC/eXuBaeTcs He
B peanibHOM BPEMEHU, TO K 3HaYeHM0 A06aBNsaeTcs 06beM XypHanbHbIX 3anucen 3a ttl (B
cpefHeM, loop wait/2). ECnv HeT npobnem c ceTblo, TO 3afepXKa B nepefaye XXypHasnbHbIX
AaHHbIX NO pennKaunoHHOMY NPOTOKONY OT walsender go walreceiver, 06bI4HO, MeHbLLUE
CeKyHAbl. YaCTUYHO 3TO XYpHasbHble 3anNnUcKu TpaH3aKuui aBToBaKyymMa, KOTOpble MOXHO
notepsTb. ECnv notepu TpaH3akUnn HeJOMYCTUMbI, TO HY>KHO UCMOMb30BaTb synchronous mode U
synchronous mode strict.

maximum lag on_syncnode: -1 - YTOObl 3aMEHWUTb OTCTaBLUME PEMINKN MEHEee OTCTaloLLUMMU.
Mpwn HebonbLwoM 3Ha4YeHMn walsenders ByayT 4acTo nepesanyckaTbCA.

max timelines history: 100, Patroni xpaHuT nctoputo nepeknoveHun primary (timelines) B
DCS. lNo ymon4yaHuto, 0 - 3HaYUT NCTOPUS He CTUpaeTCcH N 3aHnMMaemoe mecTto B DCS He
ocBoboxpaetcs. Jlyywe ycTaHOBUTb 3Ha4YeHue, YTobbl dann 6asbl etcd He paspacTancs.



MNapamMeTpbl AMHaMUYeCKon KOHPUrypaLum

e primary start timeout: no ymondaHuio, 300 cekyHn.
MakcumanbHoe BpeMs Ha rnepesanyck mMacTtepa, B cllydyae
ero cbos, nepepn Havyanom failover

* primary stop timeout: eCnn 3K3eMnidp He OCTaHOBUTCA
3a 3afaHHoe BpeMmsd, To Patroni nOWnNET curHan SIGKILL

npoueccy postmaster
> OEeNCTBYET TONbKO, eC/IN BKIIKOYEH synchronous mode.

» pause: false - AO/IKEH NN HaxoauTbcsA Patroni Ha nayse
(Maintenance mode) Cpa3y nocne 3anycka

e synchronous_mode: quorum - BC€ Pen/inku CMOryT
noaTBep>XaaTbh TPaH3aKLUUK
> N0 YMOJTYaAHMIO, CUHXPOHHbBIN PEXUM OTKITHOYEH
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MapameTpbl AMHaMUYECKOM KOHOUrypaumm (npoaonkeHue)

primary start timeout: no ymonyaHuto, 300 cekyHa. MakcumanbHoe BpeMsi He4OoCTYyMHOCTH
MacTepa, B criy4dae ero cbos u nepesanycka anga toro, 4Tobbl He Havancs failover. OnpepensieTcs
ANUTENbHOCTbLIO 3anycKa ak3eMnnsipa mactepa. Ecnun yctaHosuTtb 0, To failover Ha pennuky
HaYHETCH B TeYeHune loop_wait. Ecnun otnnyHo ot HYyNn4, TO MaKCMaJibHaA 3adepi>KKa Ha
nepekntovYeHne paBHa loop wait+primary start timeout+loop wait. ECnn macTtep ynan, To
MoKa npouecc startup HE 3aKOHYUT BOCCTaHOBJIEHUE, PENJIMKN K HEMY HE NOACOEAUNHATCH, yTOObI
NONyYnTb XYpPHanbl. ECAIM HET CUHXPOHHOW PENSINKN U MacTep He YCneeT OTKPbITbCS, TO byaeT
nortepd TpaH3aKLLMVI, XO0T4d Knactep MacTepa MOXeT ObITb N He I'IOBpe)K,D,éH. VimeeT cmbicn
YCTaHOBUTb BpeMs primary start timeout=checkpoint timeout. ECnun Takoe Bpems npocTos
He 0onyCTuMoO, TO HY>XHbl CUHXPOHHbIE pPernJinku (synchronous_mode=quorum) 7
synchronous mode strict=true, YTOObl MUHUMU3NPOBATL NOTEPM.

primary stop timeout: AenCTBYyeT TONbKO, €CNN BKIOYEH synchronous mode. Ecnu 3a
3afaHHOE BpeMS 3K3EeMMISAP HE OCTAaHOBUTCS B pexume fast, To Patroni nownér curHan SIGKILL
npoueccy postmaster. Ecnn 3HayeHWe He YCTaHOBMIEHO UM MEHbLUE UKW PaBHO HyJO, TO TanMayTa
HeT. HaumHas ¢ Bepcum Patroni 4.1.4, watchdog He oTKnto4aeTcsa Npu yCTaHOBKE 3TOro napamMeTpa.

pause: false - O/KEH NN HaxoauTbcs Patroni Ha nayse (Maintenance mode) cpa3y nocne
3anycka. Ecnm macTep ecTb, TO MOXHO YCTaHOBUTb true, YTOObI n3bexaTb failover npu
OLIMBOYHbIX OENCTBUAX MNN HapYLLUEHUN NopsiAKa 3anycka (nepBbiM Npu bootstrap aonxex
3anyckaTbcsa Patroni Ha macTepe). [Nocne 3anycka Bcex Patroni MOXHO OTKIHOUYNTb PEXUM pause.
3HayeHne cTouT YCTaHOBUTb O4NHAKOBbIM Y BCeX Y3J10B, YyTOObl HE 3aQyMblBaTbCA O TOM, Kakoe
3Ha4YeHne yCTaHOBUTCHA. Ecnu MacTepa HeT U HYXXHO, yTObbI Patroni co3nan HOBbIM KnacTtep 6as
AaHHbIX PostgreSQL (To eCcTb BbINOAHUA initdb), TO HYXHO YCTAaHOBUTb pause: false.

synchronous_mode: quorum - BCe PErIMKn CMOryT noareep>XxXgatb TpaH3aKUNN. Ecnu
YCTaHOBUTb true (on), TO 6y,u,eT Bbl6paHO synchronous_node_count HanmMmeHee OTCTaroLWwnx
pennuk. 1o ymon4yaHuto of £.

synchronous _mode strict: false - €C/IM CUHXPOHHbIE PEN/INKU He O0CTYMNHbl, TO MacTep cam
nogTeepXgaeT TpaH3akumn. Ecnm ycTtaHOBUTb true, TO MacTep He ByaeT noATeBepXgatb
TPaH3aKUNKN, NOKa He MNMOoABUTCA XOTA Obl 0O1Ha CUHXPOHHa4A pennka.

synchronous node count: 1 - 3a[a€T "KBOPYM" - CKONbKO PEnnK AOMXHO NOATBEPAUTD
TPaH3aKuUnn. He nmeet cmbicna cTaBuTb 6OJ'IbLIJe, yem 1.

postgresql.parameters.synchronous commit: remote write - N0 YMOJIYaHUIO on.



I'Iapameprl C/Q10TOB peninkKaumnn

» Patroni oOHOBNSAET COCTOSIHUE BCEX [MOCTOSIHHbIX C/IOTOB
pernkaynmn Kaxxable loop wait CeKyHA Ha BCeX

akzemnngapax n B DCS:

etcdctl --endpoints=http://:2379 get '/service/a/members/tantorl' --prefix
/service/a/members/tantorl

{"conn url":"postgres://127.0.0.1:5432/postgres","api url":"http://127.0.1.1:8008/pa
troni","state":"running","role":"primary"}, "xlog_location":72141040,"timeline":1}
psql -p 5433 -gc "select slot name, active, restart lsn, wal_ status, restart lsn-
'0/0' decimal from pg replication_slots"

slot name | active | restart lsn | wal status | decimal

——————————— et R e e T
tantorl | £ | 0/44CC8FO0 | reserved | 72141040
tantor3 | £ | 0/44CC8FO0 | reserved | 72141040

psql -p 5433 -gc "select slot name, active, restart_lsn, wal_status, restart lsn-
'0/0' decimal from pg _replication_ slots"

slot name | active | restart lsn | wal status | decimal

——————————— i e ey
tantor?2 | t | 0/44CC8FO0 | reserved | 72141040
tantor3 | t | 0/44CC8F0 | reserved | 72141040
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MapaMeTpbl CAOTOB peniMKaLmm

dcs.postgresql .use slots: true, BKNHOYaAET UCMNONb30BaHWNE MOCTOSHHbLIX CJIOTOB
penavkaymn. JJencTByeT Ha BeCb kKnactep Patroni, a He Ha oTAenbHble y35bl. CNOThbl, KOTOPbIX HET,
6yayT co3gaHbl Patroni. Pusnyeckme cnoTbl CO34aOTCA Ha BCEX Y3NaX, KPOMe TeX, Y KOTOPbIX
failover priority < 1. CnoTbl COXpaHAOTCA (He yganatoTcs u nepecosfatorcs) Patroni npu
switchover/failover. MNpu yganeHun cnota, Patroni ero nepeco3naéTt U ycTaHaBNMBaeT aKTyaslbHbii
restart_1lsn. CNoT c MMeHeM TeKyLLero ysna He Co3faeTcs, Tak Kak y3en cam ot cebsa WAL He
nonyyaet. Patroni o6HoBnseT LSN Bcex cnoToB KaxAble loop wait cekyHA B DCS:

etcdctl --endpoints=http://:2379 get '/service/a/members/tantorl' --prefix

/service/a/members/tantorl

{"conn url":"postgres://127.0.0.1:5432/postgres","api url":"http://127.0.1.1:
8008/patroni", "state":"running", "role":"primary", "version":"4.1.4","tags":{"cl
onefrom":true,"failover priority":1,"sync priority":1,"keyl":"abcd"}, "xlog loc
ation":72141040,"timeline":1}

a Takxe B cTonbue restart_lsn NpeAcTaB/ieHUsl pg_replication_slots BCeX pensuk. Ha
MacTep 3HayeHunsa obHoBNAKOTCA npoueccom walsender. DCS g1 06HOBNEHMS He HYXKEH,
obHoBneHue BbinonHseTcs 6e3 DCS n paboTaeT B pexume faisafe.

Mpumep AN y3na tantor2 (Cnota ¢ TeM Xe UMEHEM HeT):

psql -p 5433 -gc "select slot name, active, restart lsn, wal_status,
restart 1lsn-'0/0' decimal from pg replication_slots"

slot name | active | restart 1lsn | wal status | decimal
——————————— e e e
tantorl | £ | 0/44CC8F0 | reserved | 72141040
tantor3 | £ | 0/44CC8F0 | reserved | 72141040

eCnn NOAKNIYUTBCA K aK3eMMdpy nmgepa (tantorl, CNOoTa C TeM XXe UMeHeEM HeT), TO 6y,u,eT
active=t:

psql -p 5432 -gqc "select slot name, active, restart 1lsn, wal_status,
restart_1lsn-'0/0' decimal from pg replication_slots"

slot name | active | restart lsn | wal status | decimal

——————————— i ettt e Tt
tantor? | t | 0/44CCS8FO0 | reserved | 72141040
tantor3 | t | 0/44CC8FO0 | reserved | 72141040



[TOCTOSIHHbIE CNOTbI peninKkauumum

» member slots ttl: Bpems A0 yAaneHus Gpnsnyeckmx

CJ/IOTOB penaukaumn gnas oTCyTCTBYHOLWMX y3noB Patroni

e CNOT yganuTcsa Yyepes 3TO BpeMd, eC/in OH He UCMONb3yeTcH
ak3eMnnsaspom un Patroni yana He o6HoBMA cBomn Koy B DCS

e slots: UMeHa U CBONCTBA MOCTOSAHHbIX C/I0TOB PenanKaumu

name: tantorl
> CO30ak0TCA Ha BCeX aK3eMMNnAapax 1 bootstrap:
CUHXPOHU3NPYIOTCH des:
> He byayT yoanartbcs Patroni npu slots:
switchover/failover fantort:
type: physical
> TpebyloT dcs.postgresql.use_slots=true tantor2:
> MOTYT 6bITb PU3UYECKNUMUN U NOTUYECKNMU type=%physical
tantor3:
> eCclin e.CTb NMOCTOAHHbIE JIOr4YeCKune CroThl, type: physical
Patror" BKJTHOUYUNT hot_standby_feedback subscriberl:
type: logical
database: postgres
plugin: pgoutput
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MocToAHHBIE CNOTbI pennukaumm

member slots_ ttl: Mo ymon4yaHuto, 30min. ECnun He ykasatb min, h, d, TO 3Ha4yeHne 3a4aéTCA B
cekyHgax. Nossuncsa B Bepcum Patroni 4.0. CnoT yaanutcsa yepes aTO BPeEMS, €CJIN OH He
ncnonb3yeTca aK3eMnaspom 1 Patroni He o6HoBMN cBow kNtod B DCS. [dpyrumu cnosamu, ecnm
y3en oTcyTcTBYyeT. ECnun 3HayeHume 0, TO HeaKTUBHbIN CNOT yOanseTcs, eCnNu KoY y3na He
obHoBuncsa B DCS.

[10 nosiBNeHuns member slots ttl CNOTbl Y3N10B yaansanuck cpasy (Hanpumep, npwu failover) u,
4yTobbl 3TOrO M36eXaTb, Npeaiarasochb UCNONb30BaTh Y3eN slots WM apXuUBbl XXYPHaNoB uim
wal keep_ size. HaunHas c Bepcum Patroni 4.0, pasgen slots HET CMbICNa UCMONb30BaTh.
Jlornyeckue - notomy, 4to Patroni BKNHOUYMT hot standby feedback, YTO MPUBEAET K
YAEPXXAHUIO TOPU30HTa OYUCTKK. [1pn NCNONb30BaHMUM NOrMYECKUX CIOTOB peninkaumm Ha
PostgreSQL A0 19 Bepcum, HY>KHO He 3abbiTb YCTaHOBUTb wal level, MHa4ye ByAyT OWIMOKK B Nnore:

ERROR: Failed to create logical replication slot 'subscriberl'
plugin="'pgoutput': ObjectNotInPrerequisiteState('logical decoding requires
"wal level"™ >= "logical"\n')

slots: B 9TOM pa3sgesnie NepeynCnstoTCs nmexa U CBOUCTBA MOCTOSIHHbIX C/IOTOB PErIMKALMN.
OHM co3patoTcsa Ha BCex aKk3emmnspax (Kpome Tex, y KoTopbiX failover priority < 1)H#
CUHXPOHU3UPYHIOTCSA, B cOOTBETCTBUM C LSN, KOTOpbIN 6bIN NepeaaH pensinke MacTepom.
TpebyeTca ycTaHOBKa dcs . postgresqgl . use_slots=true. CNnoTtbl He 6yayT yaanatbca Patroni
npu switchover/failover. Ecnu onpegeneHbl NOCTOSIHHbIE SIOrMYECKUe CNoTbl pennunkauuu, Patroni
aBTOMaTUYeCKN BKITOYUT hot standby feedback, YTO HeXenaTenbHO. bonee Toro, npw failover,
NoANMCYNKaM NIOrMYeCcKomn pennmkaunum usMeHeHnss MoryT nepegaBsaTbCs NOBTOPHO. Jlornyeckue
CNoTbl KONUPYHOTCA € Nuaepa Ha standby ¢ nepesanyckom ak3emnnspa.

mmsi: UMS TOCTOSIHHOMO C/10TA pervkaymy. ECnv coBnagaeT ¢ UMeHEM TEKYLLEro y3na, TO He
CO3[aéTCA Ha aK3emMnnsipe Ha aToM y3ne. Ecnun coBnagaeT ¢ nmeHem ntoboro yana Patroni, To
Patroni He ByaeT ygansaTb CnoT, fa)ke ecnu y3en cTaHeT HeoT3biBYMBbIM. VIHaue, Patroni yganut
CNOT C Ha3BaHWEM Yy37a, KOTOPbIA CaM Xe cOo3[an, ecnun aToT y3en cTan HeoT3blBYMBbIM. [o3BonsaeT
COXPaHUTb CNOTbI Y3/10B NpK cH0AX Y3N0B UK, eCNiK XO4eTcHa nepecosgaTb Knactep Patroni, To npu
nepepave CyLeCcTBYOLWMX Y3M0B NOA4 ynpaB/eHne HOBOro kKnacrtepa Patroni.

type: TUN CNoOTa - physical WIN logical
database: TONIbKO AN11 NOrMYECKOro crota: uMsa 6a3bl faHHbIX
plugin: pgoutput TOJIbKO IOrMYECKOro cnoTa: MoAy/b JIOrMYeCKoro AeKoANpPoOBaHMS.



NrHopupyemble Patroni cnoTbl

* ignore slots: MacCMB CO CBOWCTBamMu C/IOTOB
pennukauun, Kotopble Patroni He fOMKEH MEHATL

 Vicnonb3yeTcsa s NOrMyeckmnx CNoTos NMoAMnmnCok,
CO3[aHHbIX C MapaMeTpoM WITH (failover = true),
ynpasnfemblix napameTpammn PostgreSQL (HaumHasa ¢ 17

BEPCUN) sync replication slots WU
synchronized standby slots

» CBonucrtsa:

— name UM4A CN10Ta pernjinkaunu

- type - physical WM 1logical

- database Ongd nornyeckumx cCrioToB

vV VvV VWV

bootstrap:

#

dcs:

ignore slots:

- name: subscriber db02
type: logical
database: db02
plugin: pgoutput

- name: replica4
type: physical

- plugin: pgoutput ANA JOrMYeCKUX CNOTOB

fchtor
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UrHopupyemsblie Patroni cnotbl

ignore slots: MaccuB CO CBOMCTBaMWu C/IOTOB pennnkauun, Kotopble Patroni gomkeH
NUrHopMpoBaTb (He MeHATb, He ypansaTb). icnonb3yeTca ANnst NOrmyecKnx CroToB NOAMUCOK,
CO3[aHHbIX C NapaMeTpOM WITH (failover = true), YNpaBnsgeMbiXx NapameTpamun PostgreSQL

(HaunHasa ¢ 17 Bepcun) sync_replication slots U synchronized standby slots. Jlto6oe
NOAMHOXECTBO COBMaAatoLLmMX CBOMCTB (€CNM He yKasaTb name, a yKa3aTb type=logical, TO
PacrnpocCcTpaHNTCA Ha BCe NNorm4Yeckne Cq1oTbl BO BCeEX 6asax) rlpMBe,u,éT K UTHOPUPOBAHWUIO CNOTa.

- name: UM4A CJ10Ta peryinkauumm
- type: TMN CNOTaA - physical WIN logical

- database: UMS 6a3bl AaHHbIX 4SS TOTMYECKOro CrioTa pennvKauum
- plugin: pgoutput MOAY/b IOTMYECKOro AEKOANPOBAHUS JIOFMYECKOro C/ioTa pernyiMkawum

Mpumep:
bootstrap:
dcs:

ignore slots:

- name: subscriberl
type: logical
database: postgres

# plugin: pgoutput

- name: replicaid

type: physical
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[MapameTpbl PostgreSQL B DCS

» [lapameTpbl PostgreSQL, ycTaHaBnMBaemMble TOJIbKO B
AVNHaMN4Yyeckon KoHpurypauumn. IsaHayanbHO B pasgene
bootstrap.dcs.postgresqgl:

> _OfIMHaAKOBble Ha Bcex ak3emnaspax PostgreSQL:

max_connections: 100, MUHUMYM 25

max locks per transaction: 64, MUHUMYM 32

max worker processes: 8, MUHUMYM 2

max prepared transactions: 0

wal level: replica, eW€ MOXEeT BbITb TONIBKO logical
track commit timestamp: off

> _MOIVT Pa3/INYaTbCA:
max wal senders: 10, MUHUMYM 3

max replication slots: 10, MUHUMYM 4

wal log hints: on (OTAMYaeTCs OT 3HAYEHUA Mo ymonyaHuto PostgreSQL, off)

Patroni nepepaét cnegytowme napameTpbl B KOMaHAHOW CTPOKe postgres -c:

listen addresses - MPUMEHAETCA 3HaYeHNe n3 napameTpa Patoni postgresqgl.listen
port - NPUMeEHseTCAa 3HaYeHne U3 napameTpa Patoni postgresqgl.listen

cluster name - NPUMeEHAETCH 3Ha4YeHUe U3 scope

hot standby: on

m
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MapameTtpbl PostgreSQL B DCS

MapameTpbl PostgreSQL, KoTopble MOryT 6bITb YCTaHOBNEHbI TONBKO B "[AMHaMMUYEeCKOM
KOHOUrypauumn" n gomxHbl 6biTb 0AUHAKOBBIMU Ha BCeX ak3emMnnapax PostgreSQL.

MapameTpbl, yCTaHOBNEHHbIE B pa3fene postgresql ¢panna patroni.yml UAN NEPEMEHHbLIMU
OKPY>XeHUs nnn B pannax postgresqgl.conf U postgresqgl.auto.conf He ByayT AENCTBOBATb.

3T napameTpbl Patroni nepegaét npu 3anycke ak3emMnisipa B KOMaHAHOM CTPOKE postmaster,
4YTObbl X 3HAYEHUS HENBL3S ObINIO NEePeKPbITb B postgresql.conf, postgresqgl.auto.conf UK
KOMaHAoW ALTER SYSTEM.

max connections: 100, MUHUMYM 25

max locks per transaction: 64, MUHUMYM 32

max worker processes: 8, MUHUMYM 2

max prepared transactions: O

wal level: replica, MOXeT BblTb eLWé TONbKO logical

track commit timestamp: off

MapameTpbl PostgreSQL, koTopble MOTryT 6bITb YCTaHOBMIEHbI TOMBKO B "[AMHaMNUyYeCKon
KoHdUrypauum" n MoryT pasnuyaTtbCca 419 YIEHOB KnacTepa:

max wal senders: 10, MMHUMYM 3 (OTIMYAETCHA OT 3HAYEHUA Mo ymonyaHuto PostgreSQL, 3)

max replication slots: 10, MUHUMYM 4

wal log hints: on (OTAMYaeTCs OT 3HaYeHUst No ymonyaHuio PostgreSQL, of f)

Patroni nepefaét cnefgyrowme napameTpbl B KOMaHAHOM CTPOKE postgres -c, YTOObI 3TU
napamMmeTpbl He NepeKpbiBannucb pannamMmm postgresqgl.conf U postgresqgl.auto.conf:

listen addresses - MPUMEHAETCH 3Ha4YEeHNE U3 NapaMeTpa Patoni postgresgl.listen
(Toukon o6o3HaueH nyTb B YAML danne: pasgen postgresgl:, KNKOY listen:) WK NepeMeHHOn
OKPY>XXeHNs PATRONI_POSTGRESQL LISTEN

port - MPUMeEHsIeTCA 3HaYeHne U3 NnapameTpa Patoni postgresqgl.listen UIN NEPEMEHHON
OKPY>XXeHNs PATRONI_POSTGRESQL LISTEN

cluster name - MPUMEHSIETCA 3HaYeHUe N3 napameTpa Patoni scope NN nepemMmeHHom
OKpY>XeHus Patoni PATRONI SCOPE

hot standby: on

wal keep size: 128MB (oTnun4yaeTcsa oT 3HayeHUs No ymonyaHuto PostgreSQL - 0), go
PostgreSQL 13 Bepcumn ucnonb3oBancad wal keep segments

https://patroni.readthedocs.io/en/latest/patroni_configuration.html




Ipyrue napamMmeTpbl pasgena bootstrap

* Bbootstrap.dcs.postgresqgl CTOUT yKas3aTb:
> use_slots: true Muse pg rewind: true

=N B Ny
=

= et

dcs:
postgresqgl:
parameters:
TimeZone: Europe/Moscow
checkpoint timeout: 1200
log timezone: Europe/Moscow #4151 3anncen B AnarHoctuyeckom nore smecto UTC
logging collector: on
max connections: 100
max locks per transaction: 64
synchronous commit: remote write #OGblCTpee, 4YeM on, yCTaHOBJIEHHbIV NO
YMOJIYaHUIO
max wal size: 1GB
use slots: true H#WUCMNONb30BaTb MOTOKOBYIO PenKaLuio
use pg rewind: true #TpebyeT BKNHOYEHHbIX BKIIFOYEHHbIX KOHTPOJIbHbIX CYMM
initdb:
- data-checksums #BK/IHOYEHME KOHTPOJIbHbBIX CyMM. B 18 Bepcun BKNKOYEHO NO YMONYaHUIO
- encoding: UTF8
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[pyrue napamMeTpbl pas3fena bootstrap

PekomeHayeTcs NpoBepuTb, YTOObI B 9TOM pasgene (bootstrap.dcs.postgresqgl) 6bI10
YKa3aHO use_slots: true Muse pg rewind: true.

bootstrap:

dcs:
postgresql:
use pg rewind: true pg rewind MOXeT UCNONb30BaTbCA, €CNM Ha KnacTepe PostgreSQL
BK/IKOYEHbI KOHTPOJIbHbIE CYyMMbI (BKNKOYaKOTCA NO yMo4aHuio, ¢ 18 Bepcumn PostgreSQL).
use_slots: true
parameters:
logging collector: on - CTOUT YCTAaHOBUTb

# restore command: 'wal-g wal-fetch $f %p >> $SPGDATA/log/restore command.log
2>&1 || cp $HOME/archivelog/%$f %p || cp SHOME/archivelog/%$f.partial %p' -
KoMaHgbl konnposaHma WAL 13 apxuBa, ecfim OH eCTb.

He cTouT ycTaHaBnuBaTb 3TOT NapamMeTp, eCnu HeT apxuBa. ECNn restore command yCTaHOBIEH,
OH ByAeT NcnonNb3oBaTbCs BMECTO NOMYyYEHUS XY PHabHbIX 3anucen no NpoToKoNy pennvkauumu.
ECTb BEpPOATHOCTb, UYTO y3e/ NoMYyYUT State=in archive recovery.ﬂnﬂBO3BpmueHMﬂB(ﬁpOﬁ
ero NpuAeTcs MHMunanuampoBaTb (reinit).

method: wmMst - MO YMOJTYAHUIO OTCYTCTBYET, YTO 3KBMBANIEHTHO initdb

uMst: - UMSA CKPUNTa O/1d co3gaHna knacrtepa PostgreSQL. MNMpumepbl cCKPpUNTOB U UX NapamMeTpoB
B OOKYyMeHTauuu: hitps://patroni.readthedocs.io/en/latest/replica_bootstrap.html

initdb: - (ONUMOHaNbHO) NapameTpbl 48 MeToda initdb

- data-checksums

- encoding: UTF8

- locale: UTF8

post_bootstrap: WIN post _init:

B pasgene bootstrap.dcs.postgresql.parameters, Kak U B pa3fefie postgresqgl He MOryT
HaxoOuTbCA NapaMeTpbl, He n3BecTHble Patroni (kpome napameTpoB PostgreSQL, B HasBaHuu
KOTOpPbIX eCTb TOYKa). [apameTpbl 6yayT MTHOPUPOBATLCA C NpeaynpexXaeHnem:

WARNING: Removing unexpected parameter=mvsa value=3HaueHue from the config




[TapamMeTpbl pa3gena restapi

» Patroni npuHMmMmaeT koMaHAbl 4Ns yrpaBneHus, BblAaeT
CTaTycCbl TONbKO no npoTtokony HTTP(s)-REST
> patronictl paboTtaeT c Patroni no HTTP(s)-REST

e listen: 0.0.0.0:8008 - umsa xocta unu IP, roe 6ypet
npocnywusaTb Patroni
> DoMmKeH 6biTb goctyneH HAProxy

 connect address: 127.0.1.1:8008 - umMga xocTta unu IP
C NOPTOM 3TOro y3na

* NHTEpdenchl restapi, 06bIYHO, genatoT AOCTYMHbIMU TONBKO
y3nam Patroni n HAProxy n n3onmpyrT OT BHELLHEro Mmpa

curl http://127.0.1.1:8008/primary -I
HTTP/1.0 200 OK

curl http://127.0.1.1:8008/replica -I
HTTP/1.0 503 Service Unavailable

fchtor
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Paspen restapi: - Patroni npuHMmMmaeT KoMaHAbl /18 yrpaBneHus, BblAaET cTaTyCbl TOIbKO MO
npotokony HTTP(s)-REST. YTunuta patronictl pa6otaet ¢ Patroni no REST. Y kaxgoro Patroni ceoun
agpec (ip:mopt). YacTb KOMaHA MOXeET nNepefasaTtbcs Ntobomy Patroni Ha nto6om y3ne, YacTb
KOMaHA TONbKO KOHKpeTHOMY Patroni. Mpumep, ecnm o6patntbes K y3ny Mmacrtepa:

curl http://127.0.1.1:8008/primary -I

HTTP/1.0 200 OK

curl http://127.0.1.1:8008/replica -I

HTTP/1.0 503 Service Unavailable

200 BblgaéTcs, ecnu ponb y3na Patroni Takas, Kak 3anpolueHo, nHave 503.

listen: 0.0.0.0:8008 - ums xocTta unu IP, rae 6ypet npocnywmsatb Patrioni. [lonkeH 6bITb
poctyneH HAProxy, Tak Kak OH 6ygeTt npoBepsATb CTaTyC ak3emnndapa PostgreSQL Ha aTom y3ne -
pennuka nnn macrep

connect address: 127.0.1.1:8008 - 3anucbiBaetca B DCS, 3afaét nmsa xocta unm IP ¢
nopToM, Mo KoTopomy Patroni Ha gpyrux yanax 6yayT cnatb 3anpochl K 3TOMY Y31y Kractepa
Patroni. 1isten 3apgaeT nHTepdenc, Ha KoTopom Patroni cnywaet Tpaduk, a connect address
rOBOPUT OCTasibHbIM MUPY, "KakK KO MHe nogkno4ntbca"

thread pool size : 5 - 4YUC/O NOTOKOB

request queue size : 5 - UYMCJIO 3anNpoOCOB B oYepean, Npu NpesbllieHnn byaeT BblgaBaTbCcA
OlWNBKa: Connection denied

NHTepdencnol restapi, 06bIYHO, AenaloT JOCTYMNHbIMU TONbKO y3nam Patroni 1 HAProxy u
N30SIMPYIOT OT BHELUHEro Mmupa, NoaToMy ayteHTudunkaums, ¢unotpaumusa no IP (allowlist:), TLS
He HY>XHbl. PunbTpaunsa no IP ymeHblaeT rmbKocTb KOHGUIYPUPOBaHUSA U YBENNYMBAET OLLIMOKM
(allowlist include members:), TLS (certfile: keyfile: keyfile password: cafile:
ciphers: verify client:) yBenMumBaeT ceTeBble 3afepXKu. [oaToMy, 3TM NapamMmeTpsl
OMuUWOHAasbHbI.



AyTeHTudpukauusa n "unsafe endpoints"

» MNopcoeanHeHus K "safe endpoints" He orpaHnymnBaroTCs
« [octyn K "unsafe endpoints" (PUT, POST, PATCH, DELETE,

N3MEeHeHne COCTOAHUN y3J'IOB) MO>HO OrpaHU4unTb:
> ayTeHTudpukaumen HTTP BASE

> N0 agpecam nogcetTeun
restapi:

authentication:

username: u

password: p
allowlist: ['192.168.0.0/24"','127.0.1.1/16"]

e patronictl MCNONb3yeT NapamMeTpbl TPEX pa3aenos danna
KOHPUrypauun: restapi, etcd3, ctl
» MNpumep "unsafe" 3anpocos:

curl -X PATCH http:/127.0.1.1:8008/config

no auth header received

patronictl -c /opt/tantor/etc/patroni/patroni.yml pause

Failed: pause cluster management status code=401, (no auth header received)
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AyTeHTUdpukaumsa 1 "unsafe endpoints"

MopcoegnHeHus K "safe endpoints" He orpaHMuYMBalOTCS, MHa4de, NPU oLINBKax
KOoHourypuposaHua, HAProxyHe cMOXeT nonyyuTb cTaTyc y3na.

AyTeHTudMKauma Bo3amMoxHa metogomMm HTTP BASE ana goctyna K "unsafe endpoints" (PUT, POST,
PATCH, DELETE, N3MEHEeHMe COCTOSAHMMN Y3N0B).

restapi:

authentication:

username: u
password: p

Nma u napoJib MO>XHO 3aKJTFOYUTb B aI'IOCTpO(DbI NN KaBblYKMN.

Mpumep unsafe komaHa:

curl -X PATCH http:/127.0.1.1:8008/config

no auth header received

patronictl -c /opt/tantor/etc/patroni/patroni.yml pause

Failed: pause cluster management status code=401, (no auth header received)
YTunuta ncnonb3yeT napameTpbl TPEX pa3fenos: restapi, etcd3, ctl. ECnn ecTb pasgen ctl, TO
napameTpbl ayTeHTUOMKaumm n TLS 6epytca ns Hero. Ecnu pasgen ctl oTCYyTCTBYET, TO
napamMeTpbl ayTeHTUOMKaummn n TLS 6epyTca n3 pasgena restapi. ECnn ecTb pasgen restapi,
[06aBNATb pasgen ctl HeT cMmbicna. Mpumep ycnewHom ayTeHTuduKaunu:

patronictl -c /opt/tantor/etc/patroni/patroni.yml pause

Success: cluster management is paused

patronictl -c /opt/tantor/etc/patroni/patroni.yml resume

Success: cluster management is resumed

curl -X PATCH -d '{"pause": true}' http://127.0.1.1:8008/config -u u:p

{..."pause": true}
curl -X PATCH -d '{"pause": false}' http://127.0.1.1:8008/config -u u:p
{..."pause": false}

Mo yMONYaHuto, allowlist: He ycraHoByeH, uTo MNO3BONSAET NOACOEOUHATLCS K "unsafe
endpoints" ¢ nobbix agpecoB. MOXHO yKasaTb CMIUCOK afpecoB B NapameTpe:
restapi:
allowlist: ['192.168.0.0/24"','127.0.1.1/16"]
B 9TOM criyvyae, bygeT oTkas B 40CTyre, JaXKe eCnu KNUEeHT nepefaét Mg n naponb. Agpeca, He
yKasaHHble B napameTpe He byayT uMeTb AocTyna K "unsafe endpoints”.



[TapamMeTpbl pa3gena postgresql

postgresqgl:
authentication: #nonb3oBaTenu n Ux Naponun gns nogcoeguHeHus Patroni
replication: #nonb3oBaTenb Ansa nogcoeguHeHus pensink Nno NpPoToKOoY peninkKaunm
password: 'postgres'
username: 'postgres'
superuser: #Mofib30oBaTeNb Mo, KOTOpbIM Patroni nogcoeanHaeTcs K ak3eMnnspy
password: 'postgres'
username: 'postgres'
rewind: #Mnonb3osBaTtenb ANF pg rewind
password: 'postgres'
username: 'postgres'
bin dir: /opt/tantor/db/18/bin #eCNWN He YCTaHOBUTb UCMNOMb3YeTCH SPATH
data dir: /var/lib/postgresqgl/tantor-se-18/data #PGDATA
#config dir: /var/lib/postgresqgl/tantor-se-18/data #MO yMONYaHuo data dir
#callbacks:
# on role change: /opt/tantor/etc/patroni/callback.sh
# on reload: /opt/tantor/etc/patroni/callback.sh
connect address: 127.0.1.1:5432
listen: 0.0.0.0,127.0.1.1:5432 #3HayeHna oNs listen addresses U port
proxy address: IP or hostname: 6432
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postgresql:
authentication: - MoOb3oOBaTENN U UX MAPOIN OANA NoACOeANHEHNA Patroni
superuser: - NOSIb30BaTENb NOA KOTOPbLIM Patroni noacoeanHaeTCcs K aK3eMnnsapy
username: postgres
password: 'postgres'
replication: - NONb30BaTeNb, ANd NOoACOEANHEHUSA PENNUK MO MPOTOKOMY pensinkaunuu
rewind: - NONb30BaTeNlb ANA pg rewind
bin dir: /opt/tantor/db/18/bin - €CNU He YCTAaHOBUTb, UCNONb3yeTCA SPATH
data dir: /var/lib/postgresql/tantor-se-18/data - PGDATA
#config dir: /var/lib/postgresql/tantor-se-18/data - N0 ymMONn4yaHuto data dir
connect address: 127.0.1.1:5432 -|P 1 nopT, Mo KOTOPOMY 3K3emMnasap goctyneH Patroni,
paboTatolmx Ha apPYyrux (M Tonbko Apyrmnx) xoctax. Mo aToMy agpecy 6yaeT NoACOeQUHATLCS
pg_basebackup, 3anyckaembiin Patroni ¢ apyrux y3nos gns cosgaHusa pennvk. B pasgene pg hba
HY>XHO ,D,O6aBMTb npasuno gnd aTtoro |P, yTOObI Patroni OPYIrnx y3noBs cMornm noacoegnHATbCA Kak
no libpgq, TakK 1 N0 penMKaLMOHHOMY NPOTOKoYy. Patroni BcTaBuT aToT agpec B DCS B kntoy
/service/a/members/tantorl B BUAe NapamMeTpa C Ha3BaHMEM conn url U 3HAYEHUEM
postgres://127.0.1.1:5432/postgres
listen: 0.0.0.0,127.0.1.1:5432 - agpeca, kotopble Patroni nepefacT postmaster Kak
listen_addresses U port:
DEBUG: Starting postgres: /opt/tantor/db/18/bin/postgres
-D /var/lib/postgresgl/tantor-se-18/data
--config-file=/var/lib/postgresqgl/tantor-se-18/data/postgresqgl.conf
--listen _addresses=0.0.0.0,127.0.1.1 --port=5432 --cluster name=a

--wal level=replica --hot standby=on --max connections=100
--max wal senders=10 --max prepared transactions=0
--max locks per transaction=64 --track commit timestamp=False

--max replication slots=10 --max worker processes=8 --wal log hints=on

IP MOXHO nepeuncnaTb Yyepes 3anaTyto, Nocne HUX NopT. Patroni, o6cny>XunBarowmmn aK3emnnsap,
ByaeT ucnosb3osBaTb unix socket, ecnn use unix socket: true WIN localhost, €CNU B
listen eCTb YTO-/IM6O U3: *, localhost, 0.0.0.0,127.0.0.1 . Ecnu HeT, TO NepBbI agpec n3
napametpa listen. YT06bI Patroni cmor noacoeanHUTbCA, AN unix socket U localhost HYXHO
yKa3aTb paspelleHne Ha coeinHeHne B pa3gene pg_hba.



[MapameTpbl pa3gena postgresqgl (MpogoKeHue)
o [lapameTp proxy address:

postgresqgl:

connect address: 127.0.1.1:5432

listen: 0.0.0.0,127.0.1.1:5432 #3HayeHnsa ANa listen addresses W port
proxy address: IP or hostname:6432

* B napameTpe proxy address MOXHO yKa3aTb agpec,
KOTOPbIN NPOCAYLIMBAET Nynep pgbouncer, Yepes KOTOPbIN
KITMEHTbI AO0JIKHbI NOACOEAUHATLCA K 3K3EMIIAPY

- MapameTp c HasBaHMEM proxy url, 6yaeT Ao6GaBMeH B KoY
/service/a/members/name B DCS:

etcdctl --endpoints=:2379 get '/service/a/members/tantorl' --prefix
/service/a/members/tantorl

{"conn url":"postgres://127.0.1.1:5432/postgres","api url":"http://127.0.1
.1:8008/patroni", "state":"running","role":"primary", "version":"4.1.4","pro
xy url":"postgres://IP:6432/postgres","tags":{"clonefrom":true,"failover p
riority":1,"sync priority":1},"xlog location":25071280,"timeline":2}
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Patroni BctaBut aT10T agpec B DCS B kNtoY /service/a/members/tantorl B BUAE napameTtpa c
Ha3BaHWeM proxy url W 3Ha4YeHUEM postgres://external:6432/postgres W He 6onee Toro.

Mpn n3smMeHeHUN napameTpa proxy address B ¢panne patroni.yml U NepevnTbiBaHUN dpanna
(komaHpa patronictl -c patroni.yml reload) Patroni 6ygeTt o6HOBNATb 3Ha4YeHuMe B DCS.

Mpumep:

postgresql:

connect address: 127.0.1.1:5432

listen: 0.0.0.0,127.0.1.1:5432

proxy address: external :6432 - gnd 3anncu B KNtoY /service/a/members/name DCS B
BUAe napameTpa "proxy url":"postgres://IP wumu hostname:nopr/postgres"

Mpumep Toro, yto Patroni 3anmwet B DCS:

etcdctl --endpoints=:2379 get '/service/a/members/tantorl' --prefix

/service/a/members/tantorl

{"conn url":"postgres://127.0.1.1:5432/postgres","api url":"http://127.0.1.1:
8008/patroni", "state":"running", "role":"primary", "version":"4.1.4", "proxy url"
:"postgres://external 16432 /postgres", "tags":{"clonefrom":true, "failover priori
ty":1,"sync priority":1},"xlog location":25071280,"timeline":2}

B napameTpe proxy address MOXHO yKa3aTb agpec, KOTOpbI NpOCyLwMBaeT nynep
pgbouncer, Yepes3 KOTOPbI KITMEHTbI (NPUoXeHUs n/mnmn 6anaHCUPOBLUMK HAProxy) LONKHbI
NnoaCcoeaAnHATLCS K ak3eMnnasapy. CKOHOUrypupoBaTb pgbouncer MOXHO He yCTaHaBNnBas
napameTp proxy address. Takxe external 6432 MOXHO iIBHO yKa3aTb B ¢panne haproxy.cfg.

3ayeM TOrga Hy>XXeH aTOT NapameTp? proxy address MMEET CMbIC/ UCMOJIb30BaTb B Cllyyae,
ecnu external : 6432 4yacTO MeHSETCA B patroni.yml U pgbouncer.ini, BbINOAHAETCA reload,
a BO3MO>XXHOCTW BHOCUTb USMEHEHNA B ¢a17|n haproxy.cfg HeT.



[MapameTpbl pa3gena postgresqgl (MpogoKeHue)

» [lapameTpbl callbacks:

postgresqgl:
callbacks:
on role change: /opt/tantor/etc/patroni/callback.sh
on reload: /opt/tantor/etc/patroni/callback.sh

° I'Ipwmep CKpuUMnTa, co3gaBaeMoro CaMoCTOATEJIbHO:

#!/usr/bin/bash
ACTION=S1; ROLE=$2; CLUSTER NAME=3$3; echo "ScripT" SACTION SROLE

« CooOLleHMa B nore npu 3anycke primary:

INFO: starting as a secondary

LOG: redirecting log output to logging collector process
localhost:5432 - accepting connections

INFO: establishing a new patroni heartbeat connection to postgres
INFO: promoted self to leader by acquiring session lock

server promoting
DEBUG: CallbackExecutor.call(['/opt/tantor/etc/patroni/callback.sh’',
on role change, primary, 'a'l)

ScripT on role change primary
INFO: Lock owner: tantorl; I am tantorl

m
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MapameTpbl B pasgene callbacks - 9TO CKPUNTbI, Bbl3biBaeMble Patroni npu BbINOHEHUM
aencteun. CKpUnTy nepefaroTcs napameTpbl: action, role, name. [lepeMeHHbIe OKPYXXEHUS C
npepuKcom PATRONI B CKpUNTax He BUAHbI B Liensax 6e3onacHocTn. CKpUNT MOXET OblTb
YHUBEpPCalbHbIM, TaK KaK NapaMeTp action NPUHMMAET 3HAaYEHUA, COOTBETCTBYHOLLME HAa3BaHUAM
napameTpoB:

on_reload: on_restart: on_role_change: on_start: on_stop:

lNMpumep ckpunTa /opt/tantor/etc/patroni/callback.sh, KOTOPbIM MOXHO NPOTECTUPOBATb
MOMEHT ero Bbl30Ba:

#!/usr/bin/bash

ACTION=S$1; ROLE=S$2; CLUSTER_NAME=$3; echo "ScripT" S$ACTION $ROLE

YCcTaHOBUTb NapamMeTpbl BblI30Ba CKpunTa B /opt/tantor/etc/patroni/patroni.yml:

postgresql:

callbacks:
on_role change: /opt/tantor/etc/patroni/callback.sh
on _reload: /opt/tantor/etc/patroni/callback.sh

BbizBaTb cobbiTMe. Hanpumep, nepeuntaTb dannbl patroni.yml npoueccamu Patroni:

patronictl -c /opt/tantor/etc/patroni/patroni0.yml reload a --force

B nore 6yayTt coobLeHus:

INFO: Reloading PostgreSQL configuration.

server signaled

DEBUG: CallbackExecutor.call(['/opt/tantor/etc/patroni/callback.sh',
on reload, primary, 'a'l)

ScripT on_reload primary

Mpwu 3anycke ak3eMnasapa oH CHavyana secondary, a NOTOM CTaHOBUTCSH MacTepPOM:

ScripT on_role change primary

B ckpunTe CMeHbl PO MOXHO yKa3aThb:

1) KoMaHgbl NepeHoca BupTyanbHoro IP-agpeca (VIP)

2) KOMaHpfbl, KOTOopble 6yAeT UCKaTb XYpPHasbl, NTeEpeMMEHOBLIBaTb .partial ¢ann, co3gaBaemMbin
pg receivewal. OfHaKO, CMIOXHO HanucaTb CKPUMT, KOTOPbIN ByaeT paboTaTb BO BCEX ClyYasX U
NiyJdlle nonaratbCA Ha CtaHOapTHbIE OMNMUUN Patroni.



[MapameTpbl pa3gena postgresqgl (MpogoKeHue)

postgresqgl:

parameters: #napameTpbl KOHPUrypaumm PostgreSQL, npu patronictl reload MeHSOT

copepXumoe PGDATA/postgresqgl.conf

# config file: /var/lib/postgresql/tantor-se-18/data/postgresqgl.conf

# hba file: /var/lib/postgresql/tantor-se-18/data/pg hba.conf

# ident file: /var/lib/postgresqgl/tantor-se-18/data/pg ident.conf
checkpoint timeout: 20min
idle in transaction session timeout: 5min

use unix socket: true

use unix socket repl: true

parameters:
config file: /var/lib/postgresqgl/tantor-se-18/data/postgresqgl.conf
hba file: /var/lib/postgresql/tantor-se-18/data/pg hba.conf

ident file: /var/lib/postgresqgl/tantor-se-18/data/pg ident.conf
pg_hba: #ana reHepaumun hba_file. 3HaueHnsa urnopupytotca, dann He co3gaércs, He
nepenmMeHyeTcsa (Npu co3gaHnm Peniukn n HOBOro Knactepa MeTogom initdb), ecnu napametp
hba file yCTaHOB/EH B 3Ha4YeHWe, OT/INYHOE OT 3HAaYEHUS MO YMONYaHuio (PGDATA/pg hba.conf)

- local all all trust
- host all all 127.0.0.1/16 trust
- local replication all trust
- host replication all 127.0.0.1/16 trust
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postgresql:
parameters: - napameTpbl KOHOUrypaumm PostgreSQL
# config file: /var/lib/postgresql/tantor-se-18/data/postgresql.conf
# hba file: /var/lib/postgresql/tantor-se-18/data/pg hba.conf
# ident file: /var/lib/postgresql/tantor-se-18/data/pg _ident.conf
use unix_socket: false - CTOUT YCTaHOBUTb B true, YTOObI CHavana npobosaTb
ncnonb3oBaTb unix socket. Ecnn He ygacTcsa - nogcoeanHaTbcs no IP. CoeguHeHune ¢ unix socket
nyJuwe IP xoTa 66l NOTOMY, YTO HeT SSL, Npu UCNONb30BaHNN KOTOPOro BO3MOXEH BHE3arMnHblIn
0TKa3 B COeANHEHMN N3-3a UCMOSIb30BaHUA cepTudmkaToB. Patroni fonkeH NogCOeaAnHATLCS
TOJIbKO HanNpsIMyto K postmaster, a He Yyepe3 6anaHCUPOBLUMK Harpys3ku. [Ana nogcoeguHeHns
Patroni 6ygeTt ncnonb3oBaTb nepebupaTtb NO NOPSAKY:
1) unix socket - ecnn use unix socket: true
2) localhost, ecnu B NnapameTpe listen eCTb YTO-NMOO U3: *, localhost, 0.0.0.0,127.0.0.1
3) byaeT ucnonb3oBaTb NepBbIN agpec U3 NnapameTpa listen.
Heobxoanmo gatb paspelleHne Ha noacoenHeHne B pg hba.
#unix unix directories: - MOXHO rnepeonpepenunTb AUPEKTOPUK, rae nckaTb unix sockets.
Be3s aToro napametpa Patroni He nepefaéT napameTp host B libpq, ToNbKO NOpPT.
use unix_ socket repl: false - AJ19 NOACOEAMHEHUN K NOKa/IbHOMY 3K3eMmnasapy
nonb3oBaTensd, 3afaHHOro B postgresgl.replication.

pg_hba:

- local all all trust
- host all all 127.0.0.1/16 trust
- local replication all trust
- host replication all 127.0.0.1/16 trust

Ecnu B patroni.yml 3afaH napameTp pg hba UK OH yXe npucyTtcteyeT B DCS, To Patroni
reHepupyet ¢pann pg hba.conf U3 NapamMeTPoB pg hba. ECNK ycTaHoBNEH napamMeTp
postgresql.parameters.hba_ file n ¢pann yxe ecTb, TO pann pg_hba.conf U3 NnapameTpos
pg hba He reHepupyeTtcs - Patroni cumMTtaet, 4To OH panniom He ynpasnseTt. Ecnun yctaHoseH
napamMeTp postgresgl.parameters.hba file U OH MMeeT 3Ha4YeHUe, OTSINYHOE OT 3HaAYEeHUA No
yMon4yaHutoo (PGDATA/pg hba.conf) 4YTO He CTOUT AenaTb, TO pasfen pg hba UrHopupyeTcs, hann
He CO34aETCSH, HE NEPENUMEHYETCS N 9K3EMMNNSAP HE CTAaPTYET HU MPU CO34aHUN PENNKU, HU NPU
initdb. [nA ident file M pg_ident Te Xe npasuna.



[MapameTpbl pa3gena postgresqgl (MPOAOMHKEHNE)

postgresqgl:
parameters: #napameTpbl KOHPUrypaumm PostgreSQL, Npu patronictl reload MEHSAKOT
copepXumoe PGDATA/postgresqgl.conf
# config file: /var/lib/postgresql/tantor-se-18/data/postgresqgl.conf
# hba file: /var/lib/postgresqgl/tantor-se-18/data/pg hba.conf
# ident file: /var/lib/postgresqgl/tantor-se-18/data/pg_ident.conf
checkpoint timeout: 20min
idle in transaction session timeout: 5min
shared buffers: 128MB

B pa3pnene postgresql .parameters, Kak U B
bootstrap.dcs.postgresql.parameters HEe MOIyT
HaxXoaonTbCAd NapaMeTpbl HE N3BECTHbIE Patroni
> Kpome napameTpoB PostgreSQL, B Ha3aBaHMKM KOTOPbIX €CTb

TO4Ka
» HeunsBecTHble MapamMeTpbl 6y,£|,yT UTHOPUPOBATbLCA:

WARNING: Removing unexpected parameter=enable temp memory catalog value=True
from the config
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Mpumep yCcTaHOBKM NapameTpoB KoHdurypaumm PostgreSQL:

postgresql:

parameters:
checkpoint_ timeout: 20min
idle_in_ transaction_session_timeout: 5min
shared buffers: 128MB

MapameTpbl yCTaHaBNMBAOTCA B danne y3na u 4eNCTBYIOT Ha 9K3eMMsp 3TOro yana.

,D,J'Iﬂ npUMEeHeHna napamMeTpoB AOCTATO4YHO NnepevnTaTb (DaVIJ'IbIZ

patronictl -c /opt/tantor/etc/patroni/patroni.yml reload a --force

Reload request received for member tantorl and will be processed within 10 seconds

Reload request received for member tantor2 and will be processed within 10 seconds

BypeTt o6HOBMEHO coaepXmMmoe PGDATA /postgresqgl .conf . ECAn ¢dann B gpyrom mecTe, TO OH
He MeHsaeTcs. He ctout pacnonaratb (I)aVIHbI KOH(I)VIpraLl,VIVI B MeCTaX, OT/INYHbIX OT MEeCT No
YMOJIYaHWIO, TO €CTb yCTaHaBNMBaTb NapaMeTpbl config file, hba file, ident file.

Mpu co3gaHnm patroni.yml Ha OCHOBE CyLlecTBYytoLero knactepa PostgreSQL komaHaom
patroni --generate-config 3TW NapamMeTpbl MOTyT OblTb HE 3aKOMMEHTUPOBaHbI. CTOUT
npoBepuUTb, 4YTO d)aﬁﬂbl HaXogdaTCHd B KOpHe PGDATA U UMEKT Ha3BaHUA MO YMOJTYaHUIO.

B pasgene postgresql .parameters, Kak U B bootstrap.dcs.postgresql.parameters He
MOryT HaxoauTbCA nNapamMeTpbl HE N3BECTHbIEe Patroni. 310 cAaesniaHo, yTO6bI N36€eXaTb OWMNBOK:
IK3eMMNNAp He 3anyCcTuTcqd, ecsim napamMeTp, B Ha3BaHNN KOTOPOro HeT TO4YKKn, He N3BECTEH
PostgreSQL.

Habop napameTpoB 3aBucuT oT Bepcun PostgreSQL (kpome napameTtpos PostgreSQL, B Ha3zBaHuM
KOTOPbIX €CTb TOYKa). [MapameTpbl 6yayT UTHOPUPOBATLCA C NpeaynpexXaeHnem:

WARNING: Removing unexpected parameter=enable temp memory catalog value=True
from the config

MoaTomy, npu Bbixoge HoBoW Bepcumn PostgreSQL npmaéTtca ncnonb3oBaTb HOBYHO BEPCUIO
Patroni, B KOTOpOW eCTb NapamMeTpbl, NoBUBLUMECH B HOBOW Bepcumn PostgreSQL.

I'Iapamepr|, He N3BeCTHe Patroni, MO>XHO YCTAaHOBUTb KOMaH,D,OVI:

alter system set enable_ temp memory catalog = true;

KomaHaa nomeHsieT ¢ann PGDATA/postgresqgl.auto.conf. ECIM KOMaHOa BbINOMHEHA Ha
nugepe, To dpann 6yaeT KONMPOBATLCA B CO34aBaeMble PENIMKK U NapaMeTp He ByaeT noTepsiH.



[MapameTpbl pa3gena postgresqgl (MpogoKeHue)

create replica methods:

# - walg
- basebackup
# walg:

# command: "wal-g backup-fetch $PGDATA LATEST"

# no leader: 1 #call the replica creation method even if there is no
running leader or replicas

basebackup:

- checkpoint: 'fast'

#- verbose
#- slot: tantorl

#- waldir: /var/lib/postgresgl/tantor-se-18/wal

pg_ctl timeout: 60#BpeMﬂ(DKMAaHMﬂBHHOﬂHeHMﬂpg_ctl start, stop, restart
#pre promote: #NPOBEPOYHbIN CKPUNT, NPU BO3BPaTE OLIMOKM promote He BbiNonHsAeTCs
#before stop: #BbINO/HAETCA [0 OCTAHOBKM 3K3eMmnnsApa, 6110KMpys OCTaHOBKY
remove data directory on rewind failure: true

remove data directory on diverged timelines: true

use pg rewind: true #ucnonb3oBaTtb YTUNUTY Pg_rewind, 4YTO 6bICTpee
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postgresql:

create replica methods: basebackup - MOXHO NepeyncnmTb CBOM MeToAbl U
BOCMOJ/Ib30BaTbCA TEMU, OJ151 KOTOPbIX UCTOPUYECKM BblM HanmncaHbl CKpunTbl: basebackup, wal_e,
barman, pgbackrest. PekomeHayeTca basebackup. wal-e 370 He wal-g.

pg_ctl timeout: 60 - BpeMs OXUOaAHUA BbINONHEHUA pg ctl start, stop, restart.

use pg rewind: true - UCMOMb30BaTb yTUINTY pg rewind, YTO BbICTPEE

remove data directory on rewind failure: false - HE CMOXeT CO34aTb PennKy n oHa
He 3anycTuTCca "State: start failed".Jlyywe yCcTaHOBUTb true. HegocTaTok - 6yaeT aenatbcs
63kan, Ha 6onbLKX KnacTepax 3To JOMro.

remove data directory on diverged timelines: false - HE CMOXET CO34aTb pennky un
OHa He 3anycTuTcs "State: start failed". Jlyywe yCTaHOBUTb true.

pre promote: - MPOBEPOYHbIN CKPUMT, BbI3bIBAETCA MOCE MONYYEeHUs KNtoYa nuaepa, Ho A0
curHana promote. Ecnu ckpunT BEpHET CcTaTycC, OT/IMYHOM OT HYNs, promote He BbIMONHAETCS, KoY
nngepa ygansetca us DCS.

before stop: - BbIMO/HAETCA 4,0 OCTAHOBKMU 3K3eMniaApa, 6110KMPYA OCTaHOBKY.
Bo3BpallaemMbli CKPpUNTOM pe3ynbTaT UTHOPUpPYETCS.



[TapameTpbl pa3gena tags

» B nepsyto ovepenb, Patroni genaet mactepom y3enc
HanbOoNbLLUMMMN 3HAYEHMNAMMN MPUHATOro LSN, npuMeHEHHOIro
LSN. lNapameTp failover priority 3afa€T NPUOpUTET,
€eC/iIn eCTb HECKONIbKO Y3/10B C OAMHAKOBbIMU 3HaYEHNAMMU
NPUHATOrO U NPUMEHEHHOro LSN

» replicatefrom: - UMS PEMJINKKU, C KOTOpon 3abmpatb WAL,
AJ151 KaCKagHoW pennukauum, 4tobbl He Harpy>artb MacTep

» clonefrom: - Aenartb fin 63Kanbl C 3TOro y3na onsa co3gaHus
OPYrux y3noB

tags:
clonefrom: true H#MOXHO NU Aenatb 63Kanbl 4ns co3gaHuns pennnk c aToro ysna
failover priority: 1 #He paboTaeTC synchronous mode: quorum
noloadbalance: false H#UCKIKOYUTb U3 BanaHcUpoBku 3anpocos HAProxy
nostream: false #He UCNOMb30BaTb peI'IJ'IMKaLI,MOHHbIﬁ MPOTOKOJI, TOJIbKO restore command
sync_priority: 1
replicatefrom: 'tantor2' #[Ns KackagHowm pennunkauum
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Ha3BaHus, 3Ha4yeHus No yMOI4aHUIO U onnucaHue pasgena
tags:

clonefrom: true - MOXHO /IN C 3TOrO y3na genatb 63Kanbl 418 CO30aHUA APYrnxX y3nos,
ncnonb3yq pg basebackup. bakanbl co3aaroT Harpy3Ky Ha XocT. o ymonyaHuo, false. Ecnny
HEeCKOJIbKMX Y30B true, TO y3en g8 CHATUS 63Kkana 6ygeT BolbpaH cnyyaunHo.

failover priority: 1.Ecnu 0 unu oTpuuatenbHOe YUCIO, TO IKBUBAJIEHTHO nofailover:
true. He paboTaeT € synchronous_mode: quorum. B nepByto oyepenb, Patroni genaet mactepom
y3en ¢ Hanbonbwnmm aHadeHnamm npuHaToro LSN, npumeHénHoro LSN. MNapameTp 3agaéTt
NPUOPUTET, €CJZIN €CTb HECKO/bKO Y3/10B C O4NHAKOBbIMU 3HAYEHUSMW MPUHATOrO U NPUMEHEHHOIO
LSN. Yem 6onblle yncno, TeM NpMopuUTETHeE.

nofailover: false. YcTapen, BMecTo Hero failover priority: 0. ECnu true, TO
3arnpeLleHo CTaHOBUTLCS NMAEPOM KnacTepa Patroni, cnoTbl pennnkaumm Ha HEM He CO34atoTCS.

noloadbalance: false. [lpn ycTaHoOBKe B true BEpPHET cTaTyc HTTP 503 Ha 3anpoc
GET /replica M 6yget ucknovyéH HAProxy ns 6anaHcnmpoBku 3anpocos. crnonbayeTcsa ans
CUHXPOHHOW PEenIMKK, KOTOPOWN HeXenaTenbHO OTCTaBaHWEe U3-3a KOHOIMKTOB npouecca startup ¢
cepBepHbIMU NpoLeccamu, 06Cy>XMBaKOLWUMKM 3anpochl K 3TON penmke.

nostream: false. ECnn true, TO 3k3emMnnap He 6ypet nonydyatb WAL no pennnkaumoHHOMY
NPOTOKONY, YTO HexenaTesnbHO. CMOXET UCNOMb30BaTb TOSIbKO apXMB XYpHanoB
(restore command). TakXe, OTK/IIOYaET KOMMPOBaHNE U CUHXPOHMU3ALMIO MOCTOAHHBIX JIOrMYECKMX
CNOTOB pensinkaumm Ha 9TOM y3/ie U BCEX ero KackagHblX pernsimkax.

sync_priority: 1.[lpuopuTeT, npu BbibOpE KaHaMAaTa Ha POb CUHXPOHHOM pennnku. Ecnm 0
UNU oTpuLaTenbHOE YNCNO, TO 3KBMBANEHTHO nosync: true - HE AeNaTb CUHXPOHHOW PENSINKON.

nosync: Tfalse.YcTapen, BMECTO Hero sync priority. ECNM true, TO y3en Henb3qa byger
Ha3HaqMTbCMHXpOHHOﬁpenﬂMKOﬂ,ﬂ)eCTbno6aBMﬂ:BnapaMeTpsynchronous_standby_name&

replicatefrom: ''.lMcnonb3yeTcsa B KaCKagHoOM pennnkauuun. mMs pennmku, ¢ KOTopowu
ak3emnnap pennvku PostgreSQL, paboTatoLien Ha aTom yane, byaet 3abupate WAL.

B aTOT pa3aen MoXHOo (HO He HY>HO) [o06aBUTb CBOMU K/THOYK, OHM ByOyT BblgaBaTbCs KOMaHOO0M:
patronictl -c /opt/tantor/etc/patroni/patroni.yml list:

tags:
keyl: true
key2: 1.4

key3: "value"



Heobs3aTenbHble pa3genbl log U watchdog

« o ymonyanuto, pann nora He Co3[aeTcs, COOOLEHUS
nepeparotcy B stderr
» [1poCMOTp XYypHana cnyxXo6bi:

[ sudo journalctl -u patroni-tantor.service --since=-24h

» [TapameTpbl pasgena log:

log:

type: plain - dopMaT NOroB, MOXHO YCTaHOBUTb GopMaT json
dir: /opt/tantor/var/log

file num: 4 - yAepXwuBaeMblix poTauuen Gpannos

file size: 26214400 - B 6anTax, No ymonyaHuo, 25M6
level: INFO - COOOLLEHUS KaKOro YPOBHS TIOrMPYHOTCH

« Ecnu ycTponCTBo /dev/watchdog €CTb U AOCTYMHO, TO OHO
byneT ncnonb3oBaTbCH

watchdog:

mode: automatic, off - 3anpeLwéH, required - HET YCTPONCTBA, HE CTaHEeT NNOEPOM
device: /dev/watchdog - MyTb K yCTPOUCTBY

safety margin: 0 - Yyepe3 CKOJIbKO CEKYH[ Neperpys3nTcsa nocfie uctedeHus ttl nngepa
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Paspgenbl 1og: M watchdog: MOXHO He yKa3blBaTb, UX Hann4yme HeobsizaTesnbHO.
Mo ymonyaHuto, normposaHue Patroni BbINONHAETCA B stderr, KOTOPbIM systemd
nepeHanpasnseT B XypHan linux, NOCMOTpeTb KOTOPblE MOXHO KOMaHAO0M:
sudo journalctl -u patroni-tantor.service --since=-24h
Ecnun ygobHee HanpasnaTb coobueHns B ¢ann, To 4OCTAaTOYHO yKa3aTb B NapameTpe dir:
AnpekToputo. B Hen ByaeT co3paBaTbCs poTupyeMbln ann nora patroni . log:
log:
type: plain - dopmart SIOroB, MOXHO YCTaHOBUTb GOpMaT json
dir: /opt/tantor/var/log - NO YMOJIYaHUIO, HE YCTaHOBJIEHO
file num: 4 - yAepXwuBaeMblx poTaumen Gpannos
file size: 26214400 - B 6anTax, no ymon4yaHuo, 25M6
level: INFO - coobuieHuns kakoro yposHs norupytotcs: DEBUG, WARNING, ERROR, CRITICAL.
deduplicate heartbeat logs: false - CTOMT yCTaHOBWUTb B true, YTOObI HE 3aMyCcOpuMBaTb
norun Kaxkable loop wait CeKyHf cooblieHnem o6 yaep>KaHum nuaepcTsa:
INFO: no action. I am (tantorl), the leader with the lock
JlornposaHue ak3emnnsapos PostgreSQL ycTaHaBnMBaeTcs napameTpamMmmn KoHoUrypaumm
PostgreSQL.
MapameTpbl pasgena watchdog:
watchdog: - CTOPOXEBOE YCTPONCTBO, 06bIYHO, Neperpyxatowiee linux
mode: automatic - €CNM eCTb, TO ucnonblyetcs, off - 3anpeLwén, required - y3en He CTaHeT
nnpepom Patroni, ecnu y yana otcytcTByeT watchdog.
device: /dev/watchdog - NyTb K CTOPOXeEBOMY ycTponcTBy (watchdog)
safety margin: 0 - CEKyH[ MeX[y UCTeYEHMEM CpOKa JEeNCTBUA KtoYa nuaepa u
nepesarpyskon xocTta (cpabaTbiBaHMem watchdog).
YcTponcTBO A00aBNSeTCS KOMaHOom:
sudo modprobe softdog
1ls -1 /dev/watchdog
Crw———-—-—-—- 1 root root 10, 130 /dev/watchdog
Mo ymonuyaHutio, paspeLleHns Ha Ucnonb3oBaHne /dev/watchdog UMeEET TONbKO root.
Pann ycTponcTea ygansieTcsi KOMaHAoM:
sudo rmmod softdog



[Mepepaya PostgreSQL nop ynpasneHue Patroni

» Ok3eMnnapbl PostgreSQL npu nepepave He
OCTaHaBNMBalOTCA U 06CNYXMBaAHNE HE NPepbIBAETCS
» Ha xocTe macTepa PostgreSQL oTKnounTb Cnyxo6y

sudo systemctl disable tantor-se-server-18
Removed "/etc/systemd/system/multi-user.target.wants/tantor-se-server-18.service"

« Co3pgatb ¢ann nokanbHOU KOHUrypaumm Patroni:

su - postgres -c 'PGPORT=5432 PGPASSWORD=postgres patroni --generate-config >
/opt/tantor/etc/patroni/patroni.yml’'

» OTpepakTupoBaTb ¢ans, 3aMeHUB #FIXME:

scope: 'a'

name: tantor

namespace: '/service'

postgresqgl:

authentication:
replication:
password: '#FIXME'
username: '#FIXME'
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LWaru no nepepayve knactepa PostgreSQL nopa ynpasneHue Patroni onvcaHbl B AOKYMEHTaLUnUu:
https://patroni.readthedocs.io/en/latest/existing_data.html
Ok3emnnspbl PostgreSQL npu nepefaye He ocTaHaBNMBAKOTCS U NpepbiBaHUsI 06CNY>XXUBaHUS HeT.
MepBbIM KOHPUTYpUpPYOT Patroni Ha xocTe MacTtepa PostgreSQL, 3aTem Ha oCTanbHbIX XOCTax.
1) Ecnu ak3emMnnsp 3anyckaeTcs yepes systemd, TO OTKIHOUNTD CIyXOYy:
sudo systemctl disable tantor-se-server-18
Removed "/etc/systemd/system/multi-user.target.wants/tantor-se-server-
18.service"
2) CkonupoBaTb $ainbl postgresqgl.conf, pg hba.conf, pg ident.conf B PGDATA, €CNN OHU
HaXOAATCS B APYroM MeCcTe Unu C ApYruMu Ha3BaHUSMMW.
3) Co3paTb pann nokanbHom KOHPUrypauum Patroni:
su - postgres -c 'PGPORT=5432 PGPASSWORD=postgres patroni --generate-config >
/opt/tantor/etc/patroni/patroni.yml’
Onuncanune napameTpos: hitps://patroni.readthedocs.io/en/latest/yamli_configuration.html
4) 3amMeHnTb B danne 6yKBOCOYETaHNE #FIXME Ha peasibHble 3HaYeHUs:
scope: 'a'
name: tantor
namespace: '/service'
postgresqgl:
authentication:
replication:
password: '#FIXME'
username: '#FIXME'
superuser:
password: postgres
username: postgres
Ecnu B DCS nnaHupyeTtcs xpaHuTb KOHGUrypaLmo HECKONbKNX KnacTepos Patroni, To
pekomMeHayeTcsa 4obaBUTb NapaMeTp namespace :, KOTOPbIN 3a4aET NpedUKC B HA3BaHUU KIHOYEN.
3HayeHune no yMONYaHuto '/service'.
MapameTp name - nAEHTUOMKATOP y3na, AO/MKEH OblTb YHUKaNeH B npefenax knacrtepa Patroni.
3HayeHune no yMOoN4YaHUIo - UMSA XOCTa. ATO 3HaUYeHne C MMeHeM nngepa /service/a/leader.




[Mepepaya PostgreSQL nop ynpasneHue Patroni
« Co3paTtb I'IOJ1b3OBaTeJ'Iel7I, eCJ/In1 He AOCTAaTO4YHO postgres.

CREATE USER replicator LOGIN REPLICATION PASSWORD 'replicator';
CREATE USER rewinder LOGIN REPLICATION PASSWORD 'rewinder';
GRANT EXECUTE ON function pg ls dir (text,boolean,boolean),
pg_stat file(text,boolean), pg read binary file(text),

pg_read binary file(text,bigint,bigint,boolean) TO rewinder;

° ﬂ,06aBl/ITb MnapamMeTpbl A4 UCrnoJib30BaHNA (I)yHKLI,VIOHaJ'Ia
pg rewind:

bootstrap:
dcs:
postgresqgl:
use_pg_rewind: true
use_slots: true
postgresql:
authentication:
rewind:
username: rewinder
password: 'rewinder'
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5) Ecnn HY>XHO MMeTb pasHbiX Nosb3oBaTenen Ans NogKNYEHUS No NPOTOKONY penmKauum 1
ANA NOAKITIOYEHUA YTUNUTLI pg rewind, TO C034aTb UX. [Monb3oBaTenen co3faroT, YTOOL
YMEHbLNTb YMUCIO NOACOeANHEHNN C aTPUBYTOM SUPERUSER. Mpumep:

CREATE USER replicator LOGIN REPLICATION PASSWORD 'replicator';

CREATE USER rewinder LOGIN REPLICATION PASSWORD 'rewinder';

GRANT EXECUTE ON function pg ls dir(text, boolean, boolean),
pg_stat_file(text, boolean), pg stat file(text,
boolean) ,pg_read binary file(text), pg_read binary file(text, bigint, bigint,
boolean) TO rewinder;

6) B creHepupoBaHHOM daine patroni.yml €CTb NapaMeTpbl B pa3fene bootstrap.

3HayeHus 13 aToro pasgena 6yayr 3arpyxeHbl B DCS ¢ npednkcom B HasBaHUUN KNKOYEN:
namespace/scope/config/ U UME@HHO OHU CTaHYT gMHaMnyeckomn (rnobanbHOM) KOHOUrypaunen.

Ecnun B DCS yxe ecTb 3anucu ("knactep Patroni nHMUmManmsanpoBaH"), To 3HaUYeHUs U3 pasagena He
3arpyxatotcs ("urHopupyrotcs").

[o6aBnTb NapamMeTpbl A1 UCMOMb30BaHNA GyHKLUMOHANA pg rewind U peXuma failsafe:
bootstrap:

dcs:
postgresqgl:
use_pg_rewind: true
use_slots: true
postgresqgl:
authentication:
rewind:
username: rewinder
password: 'rewinder'
ﬂpOBepMTmtﬂ06blBpa3ﬂeﬂebootstrap.dcs.postgresql6Hﬂ0yka3aHOuse_slots: true.
pg_ rewind MOXET UCMONb30BaTbCH, €C/n Ha KnacTepe PostgreSQL BKNOYEHbI KOHTPOJSbHbIE
CYMMbI (BKHOYAKOTCA MO yMOnYaHuto, ¢ 18 Bepcumn PostgreSQL).



[Mepepaya PostgreSQL nop ynpasneHue Patroni

» 000aBUTb B patroni.yml pa3gen c Ha3BaHUEM etcd3:

etcd3:
protocol: http
hosts: "127.0.0.1:2379,127.0.0.2:2379"

« [NobaButb pasgen ans yaobceraa:

log:

level: INFO #DEBUG INFO WARN WARNING ERROR FATAL CRITICAL
# dir: /opt/tantor/var/log

deduplicate heartbeat logs: true

» 3aKOMMEHTUPOBATb CTPOKMU:

# config file: /var/lib/postgresgl/tantor-se-18/data/postgresqgl.conf
# hba file: /var/lib/postgresgl/tantor-se-18/data/pg _hba.conf
# ident file: /var/lib/postgresqgl/tantor-se-18/data/pg ident.conf

> MO3BOMUT U3bexaTb ownbok B byayLiem, ecniv NoOMeHseTcs
nyTb K aupekTopumn PGDATA
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7) B creHepupoBaHHOM danne nonHOCTbO OTCYTCTBYET pasfen c napamMeTpamu CoeguHeHuns K
DCS. Hy>xHo gobaButb pasgen ¢ HasBaHWeEM etcd3:
etcd3:
protocol: http
hosts:
- 127.0.0.1:2379
- 127.0.0.2:2379

nnn

hosts: "127.0.0.1:2379,127.0.0.2:2379"
nnn

host: 127.0.0.1:2379

nnn

url: http://127.0.0.1:2379
8) [ob6aBuTb pasgen log. Hannume napameTtpos B DCS cO 3HaYeHUAMN NO YMONYaHUIO,
no3BoJideT UX BUOETb NpU peaakTupoBaHUN. Ecnun HY>XHO normposaHune B CI)aVIJ'I, TO NMPOBEPUTb
pa3peLleHnsa Ha AUPEKTOPUIO AN MNOMb30BaTeNs postgres U PACKOMMEHTUPOBAaTb NapamMmeTp dir:
log:

level: INFO #DEBUG INFO WARN WARNING ERROR FATAL CRITICAL

# dir: /opt/tantor/var/log

deduplicate heartbeat logs: true
9) 3aKOMMEHTUPOBATb CTPOKMK, YTOBbI X He 6b1n0 B DCS 1 nsbexaTtb owmnboK B byayuiem, ecnm
NMOMEHAKTCA ANPEKTOPUN. oTn napamMeTpbl 4O0/DKHblI UMEeTb 3Ha4YeHUA Mo YMOJT4aHUIO:

# config file: /var/lib/postgresgl/tantor-se-18/data/postgresqgl.conf

# hba file: /var/lib/postgresgl/tantor-se-18/data/pg hba.conf

# dident file: /var/lib/postgresqgl/tantor-se-18/data/pg ident.conf



[Mepepaya PostgreSQL nop ynpasneHue Patroni
» [1ob6aBuTb NapameTpsbl:

parameters:
bootstrap: log_timezone: Europe/Moscow

dcs: logging collector: on

failsafe mode: true synchronous commit: remote write

check timeline: true # synchronous_standby names: ANY 1 (tantor2)
max_ timelines history: 100 remove data directory on rewind failure: true
maximum lag on failover: 1000 remove data directory on diverged timelines: true
maximum lag on_ syncnode: -1 use unix socket: true

member slots ttl: 1h use unix socket repl: true
primary start timeout: 1200 postgresgl:

synchronous mode: quorum create replica methods:

synchronous_mode strict: true - basebackup

pause: true basebackup:

— checkpoint: 'fast'

» Patroni 6ygeT co3gaBaTb HOBYHO JIMHUKO BPEMEHU NPU
KaxaoM rnepesanycke nugepa Patroni, ecnu He BKIKOYEHa
nayaza. lay3y MOXHO BK/IHOUYUTb M Nocne 3anycka Patroni:

patronictl -c /opt/tantor/etc/patroni/patroni.yml pause
Success: cluster management is paused
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10) JobaBuTb NnapameTpbl:
bootstrap:
dcs:
failsafe mode: true
check timeline: true
max_timelines history: 100 #OrpaHuuuBaeT UACNO IMHUN BPeMeHU, coxpaHsaeMblix B DCS
maximum lag on failover: 1000 #B 6aWTax, no ymondaHuo M6
maximum lag on syncnode: -1
member slots_ttl: 1h
primary start timeout: 1200
synchronous mode: quorum
synchronous mode strict: true
pause: true
parameters:
log timezone: Europe/Moscow
logging collector: on
synchronous_commit: remote write
#y6paTb NapamMeTp, eC/M OH eCTb, €ro yCTaHOBUT Patroni synchronous_standby names: ANY 1 (tantor2)
remove data directory on rewind failure: true
remove data directory on diverged timelines: true
use unix socket: true
use unix socket repl: true
postgresql:
create replica methods:
- basebackup
basebackup:
- checkpoint: 'fast'
Patroni 6yaeT co3gaBaTbh HOBYHO JIMHUIO BPEMEHW NPU KaxkaoM nepesanycke Patroni macTtepa,
€CNIN He BKIIOYUTb peXxum naysbl. DCS MOXeT 3aMyCOpUTbCS UCTOPUEN NINHUI BPeMeEHMU. K

3HayeHu o KNoYa byaeT Kaxabiv pas gobasnatbca npumepHo 90 6anT.



[Mepepaya PostgreSQL nop ynpasneHue Patroni
» [NapameTpbl MOXHO NoMeHATb B DCS nocne 3anycka Patroni:

|patronictl -c patroni.yml edit-config -s failsafe mode=true --force |

« [Ina napameTpa pause €CTb OTAESIbHblE KOMaHAbI:

patronictl -c /opt/tantor/etc/patroni/patroni.yml pause
patronictl -c /opt/tantor/etc/patroni/patroni.yml resume

> KOTOpble 3KBMUBaJIEHTHbl USMEHEHUIO 3Ha4YEeHNA NapamMeTpa:
patronictl -c /opt/tantor/etc/patroni/patroni.yml edit-config -s pause=true
| patronictl -c /opt/tantor/etc/patroni/patroni.yml edit-config -s pause=null

» MpoBepuTb oTpeaakTUpPOBaHHbIN Gans:

patroni -i --validate-config /opt/tantor/etc/patroni/patroni.yml

postgresgl.listen localhost:5432 didn't pass validation: Port 5432 is already in use.
postgresgl.connect address 127.0.0.1:5432 didn't pass validation: must not contain
"127.0.0.1", "0.0.0.0", "*", "::1", "localhost"

tags Multiple of ('nosync', 'sync priority') provided

> tags.sync priority: 1 3KBUMBaNEHT tags.nosync=true
> -i - He BblgaBaTb NpeAynpexaeHune, Yto sksemnnap pabortaet
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Ecnu Kakon-To napameTp He YCTaHOBUTb, MOXHO OyaeT NnoMeHATb napamMmeTpbl B DCS nocne
nocne 3anycka nepsoro npouecca Patroni (oH cTaHeT nMaepom), KoMaHAoN

patronictl edit-config --set mapameTp=3HaueHUE.

patronictl -c patroni.yml edit-config -s failsafe mode=true --force

[nsa napameTpa pause €CTb OTAENbHbIE KOMaHAbI:

patronictl -c /opt/tantor/etc/patroni/patroni.yml pause

patronictl -c /opt/tantor/etc/patroni/patroni.yml resume

KOTOpPble 3KBMBaNEHTHbl UIBMEHEHUIO MNMapaMeTpa:

patronictl -c /opt/tantor/etc/patroni/patroni.yml edit-config -s pause=true
patronictl -c /opt/tantor/etc/patroni/patroni.yml edit-config -s pause=null
11) 3akoMMeHTMpPOBaTL UK ybpaTb CTPOKY, KOTOpas ocTanach A1 COBMECTUMOCTM CO CTapbiMU
Bepcusmu Patroni:

tags:

#inosync: false

sync_priority: 1 #0 3KBUBANEHT nosync=true

HaunHas c Bepcun 4.1.0 ncnonb3yeTtcd napameTp sync priority.

Ecnu He 3aKOMMEHTUNpOBAaTb, TO MpPU rpoeepke ¢a|7|na 6y,u,eT BblaBaTbCA npepynpexaneHue:
tags Multiple of ('nosync', 'sync priority') provided

12) NpoBepuTb OTPeAaKTUPOBaHHbIM ¢pann KOMaHAOoMN:

patroni -i --validate-config /opt/tantor/etc/patroni/patroni.yml

ﬂapameTp -i MoO3BOMSAET He BblAaBaTb NpeaynpexXxageHne o ToM, YTO MOPT UCMONb3YETCH, TaK Kak
ak3emnnsap PostgreSQL He ocTaHaBnuBancs n paboTtaeT: postgresgl.listen localhost:5432
didn't pass validation: Port 5432 is already in use.

[o Bepcun 4.1.5 --validate-config OLIMBOYHO pyraeTcs Ha synchronous mode=quorum
MoxeT BblAaBaTbCA npeanynpexXxgeHune:

postgresqgl.connect address 127.0.0.1:5432 didn't pass validation: must not
contain "127.0.0.1", "0.0.0.0"™, "*", ".::1", "localhost"

MapameTp 3a0aET MMs xocTa unu IP ¢ nopTtom, nNo KoTopomy Patroni Ha gpyrux yanax 6yayT
MOoAKMNOYATbCA K 9K3EMIIAPY Ha 3TOM Yya3e. I\/IaCTep N peryimkn goJjI>KHbl pa6OTaTb Ha pPa3HbIX
y3nax, 4tobbl c6omn ogHOro yana He NpMBEN K c60t0 HECKONbKMX YNeHOoB KnacTtepa Patroni.



[MepBbiK 3anyck Patroni

» [1pun 3anycke Patroni cozgaet B DCS kntouu
B PGDATA meHsitoTcs pannbl napameTpoB PostgreSQL

sudo systemctl start patroni-tantor

sudo journalctl -u patroni-tantor.service --since=-24h

INFO: Using default value thread stack size = 524288

INFO: Patroni global thread pool size = 5

INFO: Selected new etcd server http://127.0.0.1:2379

WARNING: postgresql parameter wal _keep size=0 failed validation, defaulting to 128MB
INFO: No PostgreSQL configuration items changed, nothing to reload.

localhost:5432 - accepting connections
INFO: establishing a new patroni heartbeat connection to postgres
INFO: Changed cluster name from '' to 'a' (restart might be required)

INFO: Changed wal keep size from '0O' to '128MB'

INFO: Reloading PostgreSQL configuration.

server signaled

INFO: REST API thread pool size = 5

INFO: acquired session lock as a leader

INFO: no action. I am (tantor), the leader with the lock
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Mocne ycnewHon Banugaunm KoHoUrypaunmoHHoro ganna MoxHo 3anycTtuTb Patroni Ha yane ¢
paboTatowmm aK3eMnispom mMactepa PostgreSQL:

patroni /opt/tantor/etc/patroni/patroni.yml

Patroni He OCTaHOBUT 3K3EeMMASAP, €CNU BKIIOYUTL nay3y:
patronictl -c /opt/tantor/etc/patroni/patroni.yml pause
Success: cluster management is paused

Patroni MOXHO 3anyckaTtb Kak cnyxoy:

sudo systemctl start patroni-tantor

KomaHaa npocmoTpa XypHana coobLeHu cnyxobi:

sudo journalctl -u patroni-tantor.service --since=-24h
Mpwn nepsom 3anycke Patroni cozgacT B DCS kntouu:

etcdctl --endpoints=http://127.0.0.1:2379 get '' --prefix

/service/a/config {"loop wait":10,"retry timeout":10,"ttl1":30,...
/service/a/failsafe {"tantor":"http://127.0.1.1:8008/patroni"}
/service/a/history [[1,25066504,"no recovery target specified",...
/service/a/initialize 7672262683107335101

/service/a/leader tantor

/service/a/members/tantor {"conn url":"postgres://127.0.1.1:5432/postgres", .
/service/a/status {"optime":25213016,"slots":{"tantor":25213016}, ...
Co3spgacT B gUpeKTopun PGDATA pann patroni.dynamic. json. OTO 63Kan gMHaMUYECKOMn
KOHOUrypauuu.

B avpekTopun PGDATA cKonupyeT ¢annbl:

1) postgresqgl.conf B postgresqgl.conf.backup U postgresqgl.base.conf
B Hayano ¢amna postgresql.conf 6yaeT gobaBneHa gMpekTunea:

include 'postgresqgl.base.conf'.

®ann postgresql.base.conf - 9TO KONUA UCXOL4HOro dpanna postgresqgl.conf, €0 MOXHO
pefakTMpoBaTtb, OH He ByaeT 3aTupaTbes Patroni.

2) pg hba Bpg hba.conf.backup

3) pg_ident.conf Bpg ident.conf.backup W 3aMEHUT UX CBOUMMU

B Havane ¢annoB postgresqgl.conf U pg hba.conf 6yAeT KOMMeHTapun:

# Do not edit this file manually!
# It will be overwritten by Patroni!



[MepBbiK 3anyck Patroni

o VineHTndunkaTopom Knactepa yctaHaBnmBaeTcA

noeHtTnoumnkatop (system identifier) knactepa PostgreSQL
patronictl -c /opt/tantor/etc/patroni/patroni.yml topology a

+ Cluster: a (7674732731860980557) —=—=====—=—-— B F————- Fom +———-
| Member | Host | Role | State | TL | Receive LSN | Lag | Replay LSN | Lag
o o o o B it e ettt t———— o —— +-———=
| tantor | 127.0.0.1:5432 | Leader | running | 4 | | |

- o ——— Fo————— o o - o —— +———=

patronictl -c /opt/tantor/etc/patroni/patroni.yml reload a --force

+ Cluster: a (7674732731860980557) —=-—-—=—=—- to-m—t ————- e T +
| Member | Host | Role | State | TL | Lag | Tags

fo——— fom o - -+ - fom +
| tantor | 127.0.0.1:5432 | Leader | running | 4 | | clonefrom: true

| | | | | | | failover priority: 1 |
| | \ | | | | sync_priority: 1 \
+——————— o ——— to—————— o B o +

Reload request received for member tantor and will be processed within 10 seconds

» Leader npoagneBaeT KoYy nuaepa yepes loop wait. ECnu B
TeyeHue ttl He byaeTt NpPoAsiIEH, MacTep OCTaHaBIMBaETCS U

HauYMHaKOTCHA BblOOpbl HOBOIro nuaepa ("leader race"
{-am
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Patroni npoBepseT Hanuume KoYa initialize:

etcdctl --endpoints=:2379 get '/service/a/initialize’

/service/a/initialize

7676506443451906864

Ecnu kntoy initialize OTCYTCTBYET, TO OH CO34aETcA U BbinonHsaeTca bootstrap
(MHMUMann3aumsa) nepBoro yana knactepa Patroni no metoay, ykazaHHOMY B pa3fene bootstrap.
Ecnu nHnumanusauusa He yganacb, To Patroni ygansieT knod, gasasi BO3MOXHOCTb SPYroMy y3ny
BbINOMIHUTb MHMLMaNn3auuto. Ecnu KNy NpucyTCTBYET, TO Y3e/ NPUCOENHACTCH K KnacTepy
Patroni n cmMoXeT co3gaBaTb HOBbIE PEMJIUKN.
https://patroni.readthedocs.io/en/latest/replica_bootstrap.html

Mocne 3anycka Patroni MOXHO npoBepuTb CcTaTyc:

patronictl -c /opt/tantor/etc/patroni/patroni.yml topology a

nnu

patronictl --dcs etcd3://127.0.0.1:2379/service topology a

unu

patronictl --dcs etcd3://127.0.0.1:2379 topology a
+ Cluster: a (7674732731860980557) -———-—-——-—- +-——-

| Member Host | Role

Mo ymonyaHuo, ytunuta nwet ¢amn ~/.config/patroni/patronictl.yaml

MonyyeHne agpeca macTtepa:

patronictl --dcs etcd3://127.0.0.1:2379 dsn a -r primary

host=127.0.1.1 port=5432

Ponb Leader (nugep knactepa Patroni) - obnagaHue kKnto4Yom nugepa u ero npogeHne yepes
loop wait. ECnu B TeyeHue ttl NMU3NHN He ByaeT NpoAéH, To MacTep OCTaHaBIMBAETCA U
HauMHaroTCA BblI6OPbI HOBOIro Nnaepa (roHka 3a nuaepcTeo, "leader race"). BoibupaeTtcsa cHavana
HanMeHee OTCTaBLUasA CUHXPOHHas penvka. ECnu Takmx HECKOMbKO, TO YYUTbIBAETCS 3HaYeHne
failover priority. OTCTaBaHMe He J0/IKHO B6biTb 60oblle, YeM maximum lag on failover.

NpeHTndunkatopom KnacTepa ycTaHaBnmBaeTca naeHtupukatop (system identifier) knactepa
PostgreSQL, KoTopbl aBTOMaTUYECKU FEHEPUPYETCS MPU CO34aHUN YTUANTON initdb.



[ob6aBneHue secondary Patroni

« Ecnu y>xxe ecTb pennnka, To Co3gaTtb patroni.yml, Kak

co3faBanu gnga macTepa, byayT cKonmpoBaHbl €€ napamMmeTpbl
» Ecnu pennunkun HeET, TO CKONMPOBAaTb patroni.yml C MacTepa
» [NapameTpsbl, KOTOpPblEe OTPeaaKTUpOBaTb:

name: tantor2
restapi:
connect address: 127.0.1.2:8008
listen: 127.0.1.2:8008
postgresqgl:
connect address: 127.0.0.2:5433
data dir: /var/lib/postgresqgl/tantor-se-18/datal
listen: 0.0.0.0,127.0.1.2:5433

« B pexxume naysbl pennvMka co3fasatbCcs He byaer:

patroni /opt/tantor/etc/patroni/patroni2.yml

Lock owner: tantorl; I am tantor3

PAUSE: running with empty data directory

patronictl -c /opt/tantor/etc/patroni/patroni.yml resume
Success: cluster management is resumed
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[lo6aBneHune secondary Patroni

Ecnun yxe ecTb pennuka, To co3gaTb AN HEE patroni.yml, OTPEAAKTUPOBATb TOYHO TaK Xe, Kak
9TO Aenanocb Ans MmacTtepa un 3anyctutb Patroni. CywecTByrowas pensmka npoaosmkuT paboTaTb n
OyaeT npuHATa nog ynpasneHune Patroni gaxke B pexxnume naya3bi.

Ecnu peryinkm He 6blﬂ0, TO €€ MOXHO Cc030aTb C NOMOLLbHO Patroni. ,D,J'Iﬂ 3TOro CKonmpoBaTb
patroni.yml C MacTepa U OTpeAaKTUpoBaTb. 3aTeM 3anycTuTb Patroni. B pexxume naysbl Hu
pennuvka (Hn macTep, ecnm ero He 6biN10) co34aBaTbCsA He ByAYT:

patroni /opt/tantor/etc/patroni/patroni2.yml

Lock owner: tantorl; I am tantor3

PAUSE: running with empty data directory

CraTtychbl tantorl - MacTep, tantor2 - paboTaBLasg pennvka, 4obaBneHHas B pexume naysbl,
tantor3 - Patroni 3anyLieH ons co3gaHnum penmku:

patronictl -c /opt/tantor/etc/patroni/patroni.yml list

+ Cluster: a (7683506657521664036) +-—-——-—-————- Fmm - t———— F——————————
| Member | Host | Role | State | TL | Receive LSN | Lag | Replay LSN
o - o t———————— o +———— o ——————
| tantorl | 5432 | Leader | running | 2 | |

| tantor2 | :5433 | Quorum Standby | streaming | 2 0/3050F60 | 0 | 0/3050F60
| tantor3 | :5434 | Replica | stopped | | unknown | | unknown
e - o o o — +———— e

Maintenance mode: on

Ecnun HeT OLIJI/I6OK, BbIKJTOUYUTb pPEXNM Nay3bl:
patronictl -c /opt/tantor/etc/patroni/patroni.yml resume

Success: cluster management is resumed

Patroni cosgacT pennuky:

INFO: bootstrapped from replica 'tantor2'

INFO: postmaster pid=495878

LOG: redirecting log output to logging collector process
/var/run/postgresgl:5434 - accepting connections

INFO: Lock owner: tantorl; I am tantor3

INFO: establishing a new patroni heartbeat connection to postgres
INFO: no action. I am (tantor3), a secondary, and following a leader (tantorl)



Co3pgaHue pennuk npoueccom Patroni

- Patroni ucnonb3yet ana cosgaHus penyivk pg basebackup

'/opt/tantor/db/18/bin/pg basebackup',
'--pgdata=/var/lib/postgresqgl/tantor-se-18/datal', '-X', 'stream',
'——dbname=dbname=postgres user=postgres host=127.0.0.1 port=5432",
'—-—checkpoint=fast'

» bakan 6epéeTcsa ¢ pennmkn nnm MmacTtepa, y KoTopbiX
tags.clonefrom: true

» [1ns ncnosib3oBaHUA APYIrnxX YTunnT pes3epBnpoBaHnd, Hy>KHO
yKasaTb UX U UX napameTpbl B ¢anne patroni.yml:

postgresqgl:
create replica methods:
- basebackup
basebackup:
- checkpoint: 'fast'
# - verbose
# - slot: tantor2
# - waldir: /var/lib/postgresgl/tantor-se-18/wall
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Co3gaHve pennuk npoueccom Patroni

Mo ymonyanuto, Patroni ucnonb3yeT ans co3faHus pennK pg basebackup, KOTOPbIA 63KanuT

paboTatowmm ak3emnnap PostgreSQL. bakan 6epéTtca ¢ pennvku unm MmacTtepa, y KoTopbixX
tags.clonefrom: true.[lpumMep KOMaHAbl, BbINOAHAeMon Patroni:

'/opt/tantor/db/18/bin/pg basebackup', '--pgdata=/var/lib/postgresqgl/tantor-
se-18/datal', '-X', 'stream', '--dbname=dbname=postgres user=postgres
host=127.0.0.1 port=5432', '--checkpoint=fast'

Patroni moXxeT ncnonb3oBaTtb U Apyruve yTUnnTbl pe3epBHOro KonnposaHua. [nsa nx
MCNOJ1Ib30BaHNA HY>XXHO Nepevyncrinte B Hy>XHOM nopdagke nx n nx napaMeTpbl B pasgene
postgresgl.create replica methods:

postgresqgl:

create replica methods:
- basebackup
basebackup:
- checkpoint: 'fast'

# - verbose

# - slot: tantor2

# - waldir: /var/lib/postgresgl/tantor-se-18/wall

Patroni ocTaHOBUTCA Ha NepBOM MeToAe, KOTopbi BepHET 0. ECAN HM OQUH U3 METOL0B He
3aBepunnca co Ctatycom O, TO MNOMNbITKA 6y,u,yT NOBTOPATbCA MO KPYry 4epes loop_wait. Yy
Ka)g4oro metoga A0/KeH 6biTb OAHOMMEHHbIN pa3gen B panne KoHoUrypaunm, C KOMaHgom u
napameTpamu, KoTopble ByayT nepegaBaTbCcs KOMaHae B popmaTe —-name=value.
MapameTp no leader No3BonsfeT Patroni Bbi3biBaTb METO/, CO3[aHNA PEMIMKN AaXKe ecriv HeT
pa60Ta+ou.|,ero nmaepa nnn penyunk. OTO MOXET UCMNOoJb30BaTbCA Oonda BOCCTaHOBJ1IeHNA paHee
paboTaBLUero Knactepa U3 npegBapuTenbHO co3gaHHoro 6akana.

MeTof basebackup BYAeT UCMNONb30BaH faxe, eCcNn create replica methods NycT. basosas
pe3epBHad Konumd 6epeTcs| C nunaepa, ecnim ToNbkKo HET penyinkK € clonefrom, B 3TOM CJZlyYae OfHa
M3TaKMXpeHﬂMK6yﬂeTMCHOﬂbSOBaHaKaKMCTOHHMKﬂﬂHpg_basebackup.BaﬂMAauMH
napameTpoB, NepefaHHblX B pa3fen basebackup, He BbiNonHAETCS. [1pn MCNONb30BaHUK
CUMBOJIMYECKUNX CCbINOK ANA PGDATA/pg wal HYXHO yKa3aTb B MapameTpe --waldir NyTb K
peanbHON ANPEKTOPUMN, YTOOBI Nocne Co3faHnsa penankm nnm NOBTOPHOM MHULMANM3aLmnm
CUMBOJ/INYECKaAA CCblJIKa COXpaHunachb.



