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[lpoBepuTb, UAET NU 3anuchb

MeHSa xopoLio BUAHO
&& CNbIWHO?
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Patroni on premise

telegram @AEugene
ApucTtoB EBreHum https://aristov.tech

Q. UES



https://aristov.tech

& O

[lpaBuna BebuHapa

AKTUBHO y4YyacTBYeM
3afaeM BoONpoc B vyaT
Bonpocbl BMXY B YaTe, MOTy OTBETUTb He cpasy

Ecnu octanucb Bonpocbl/odpTonunk B KaHan Slack

0OTUS

OHJTAWH OBEPA30BAHMUE Y



MapLwpyT BebnHapa

5. HAProxy +

BcnomuHaem keepalived

npoo6nemy

4. PGbouncer
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Llenwn Be6|/|Hapa ‘ [Tocne 3aHATVA Bbl CMOXKeETe

1 YCTaHOBUTb M HACTPOUTb OTKA30yCcTOMUMBLIN KlacTep MocTtrpeca Ha 6a3e NaTpoHu
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CMbICA | 3auem Bam 370 YMeTb, B pe3y/bTaTe:

1 4Y7106bI CNAaTb CNOKOWHO)
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[lpobnema
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Pennunkayunsa PostgreSQL

master slave
TUM
* JOrnYyecKas
* PU3nYyeckas
3a/lep>Kka
* CUHXPOHHas
* ACIHXPOHHaHA

AOCTYMHOCTb PEenINKM

« Warm
* hot

slave# 1l sailover

’—V slave#2 Gakanb!

master ——p» slave#3

‘—> slaves4

slave#s

*CtpykTypa npoekTa Mail.Ru Target

——  bannerd (libslave)

<« bannerd (libslave)
«¢—— bannerd (libslave)

nocTpoeHne

< oTyeToB

all highload™ :
9 T
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Pennukauusa PostgreSQL - yero He xBaTtaeT?
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Pennunkauuma PostgreSQL - yero He xBaTaeT?

ynpassieHve TpapukKkom
* 3aMNPOChI AOJ/IKHbI aBTOMAaTN4YeCKM OTNPaBAAETCH Ha aKTVBHbIV cepBep
* B Clydae hot standby 3anpocCkl Ha UTeHMe MOTyT aBTOMaTNYeCKun
OTNPaBAATLCA Ha standby cepBep

yrpaBJ/ieHne cepBUcamMm

 failover
* failback

[TlocMOTpKM B YeM npobaema
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https://habr.com/ru/post/504044/

Knactep n3 2 HOo

/\ health check /\
(5 o>

wal stream
WAL WAL
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YTto nponsomngert npm ob6pbiBe ceTU?

/\ health check /\
D U K

al stream

&/N S
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MpaBunbHo! Splitbrain

QARY/

WAL

QM_ARY/

WAL

0OTUS
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Knactep n3s 2 Hop, ¢ Withess

YTO MOXKeT NOUTU! He Tak?

QD

wal stream

QTDBY/

WAL

K—V\/
N
N
~
~
~

health check .

WAL

’
s
v
v
s

health check
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Knactep n3s 2 Hop, ¢ Withess

QD

YmMpeT Habnwogatenb

wal stream

QTDBY/

WAL

K—V\/
N
N
~
~
~

health check .

WAL

’
s
v
v
s

health check
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Knactep n3s 2 Hop, ¢ Withess

O6pbIB

\PRI@ARY/

coeANHEeHUs1 C OCHOBHOW HoAOM

QTDBY/

WAL

\\V\/
N
N
N
N
N

health check -

[
I
/\ wal stream
WAL

’
s
v
v
s

health check
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Knactep n3s 2 Hop, ¢ Withess

N onaTb splitbrain

QD QM_ARY/

WAL WAL
health check " health check
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Knactep s 2 Hopg ¢ ETCD/CONSUL/ZOOKEEPER

OaHo 13 pewieHnn (Patroni)

QARY/

QTDBY/

wal stream
WAL
N Quorum
I'm leader

WAL

z
-
-
-
-
-
-
-
-

Who is leader

oTUS
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Patroni

Application/client connections

L]

== HAPROXY

A A A

A

- Patroni - Patroni - Patroni

\ 4 v 1

PostgreSQL PostgreSQL PostgreSQL
MASTER SLAVE SLAVE

Betcd

MOXXHO eLle 0obaBuTb pgbouncer, keepalived+2 HAPROXY anst HA
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Patroni

dyHKLUMn DCS (distributed control system)

» etcd (Mnm Consul, Zookeeper) xpaHAT HPOPMALMIO O TOM, KTO Cceryac naep
* DCS XpaHUT KOHGUIypaLmio Kactepa

* MOMOraeT pewmnTb NpobemMy C NAPTULMNOHNPOBAHMEM CETU

« STONITH

» Hennoxo 6bl nmeTb watchdog (Hanpumep, Nomad by HashiCorp )

OTUS | OH/TAWH OEPA30BAHMUE Y


https://en.wikipedia.org/wiki/STONITH
https://www.nomadproject.io/

Patroni

Consul

* Service check

* + Consul templates

* Ectb GUI =)

* Ectb cBO DNS

* Patroni MmoXeT aHOHCKpOBaTb Master/replica

* ETCD npw 60nbLUOK 3arpy3ke 3aMeyeH B BbICOKOW Harpyske Ha AUCKOBYHO
noacmcremy (06bIYHO KOrga K1agyT Ha Te e HoAbl ¢ [ToTcrpecom)

c Bepcuu 2.0 HaTUBHO NoaAaep>XKMBaeT BbiI6opbl HOBOro MacTepa no padgT NpoToKony
6e3 ncnonbsoBaHua etcd/consul
https://raft.github.io/

OTUS | OH/TAWH OEPA30BAHMUE Tzz


https://raft.github.io/

Patroni

3ayem HyxeH Patroni

« PostgreSQL He ymeeT B3anMO4enNCcTBOBaTb C etcd

» [leMOH Ha NTOHe byzeT 3anyLeH psgom ¢ PostgreSQL
 [leMOH ymeeT B3auMoercTBoBaTh ¢ etcd

 leMOH nprHMMaeT pelleHmne promotion/demotion

OTUS | OH/TAWH OEPA30BAHMUE Y



DCS Ha ocHoBe ETCD

OTUS | OHIANH OBPA30BAHUE T



Etcd

etcd - 5T0 pacnpegeneHHoe XpaHUAULLe AaHHbIX B/Aa "KNOY-3HayYeHue"

OcobeHHOCTW:

® XpaHeHVe HeboNblWMX 06BbEeMOB MeTafaHHbIX B BUAE K/AKOYe OTHOCUTEsIbHO
HebOobLLUOro pasmepa

MOJIHAsA penankKaunsa Mmexay HogaMy U BbliCOKada cTeneHb AOCTYMHOCTU

BCe AaHHble NULUYTCA Ha AUCK, in-memory OTCYyTCTBYeT

NCMONb3yeT A8 PaboTbl anropmuTm KoHcecyca RAFT

HanmcaH Ha GO, KpocCrnaaTPOPMeEHHbIN, NMeeT HebosibLIo pasMep 1 60onbLloe
coobLecTBO

OTUS | OH/IAH OBPA3OBAHME T



Etcd

[lpenmyLliecTBa:

e rnpoctoun APl nHtepdenc http + json

® lepapxmyeckasa CTPYKTypa XPaHEHMA AaHHbIX MO aHanornmy ¢ ¢anioBon CMCTEMON

® BO3MOXHOCTb OTC/IeXMBaHME WM3MeHeHUW (watch) n peakuns Ha HUX (B 3TOM
KayecTBe ncnosb3yetcs B Kubernetes)

pacnpegeneHHble 6/10KVPOBKU

TpaH3akunu

B-tree nHaeKkckbl AN Karo4en

nonHoctbo ACID

OTUS | OH/IAH OBPA3OBAHME T



Etcd

ANropnTM KOHceHcyca Raft

OcobeHHOCTW:

e UETKOe pasjgeneHve ¢a3 (AeKoMNo3nuuda 3ajayun  yrpaBneHUs KJ1acTepoM Ha
HeCKO/bKO, CNabo CBA3aHHbIX, NoA3ajaY)

e HABHO BblAeNeHHbIV nunaep (anropuUTm npejgnosaraeT, 4Tto B KJjacTepe Bcerja
CyLLecTByeT ABHO BblAeNeHHbIV 1naep)

® [POTOKO/bI PAabOTbl HE MOTYT COAEPXaTb MPOMYCKOB (3anncn J06aBNAKOTCA CTPOro
nocsieaoBaTe/IbHO)

® lVI3MeHeHVe pa3mepa KJjactepa no Konmyectsy Hoj (Raft nossonaeT nerko MeHATb
KOHpUIypaumo Knacrepa, He oCTaHaBNMBas ero paboThbl)

OTUS | OHJIAH OEPA30BAHMUE ‘I"Q



Etcd

OrpaHnyeHus anropntMa Raft:

MeXaHW3M CornacoBaHuA B KnacTepe - KOHCeHCyC

KOJINYeCTBO HOZ B KJlacTepe A40/MKHO 6bITb paBHO (N / 2) + 1

BCe COOBOLLEHNA Ha 3anCb OTMPAB/IATCA Ha HOAY-NNAEP

KaXXAbIW y3en KlacTepa XPaHWT MOJIHYH KOMUKO AaHHbIX HOAbI-NnAepa

YTeHMEe MOXET NPOXOANTb Ha IIOOM Yy3/1ie kKnactepa

npexae YeM COXPaHUTb AaHHble 60NbLUIMNHCTBO Y3/10B AOJ/IKHbI MOATBEPANTL BCTABKY
ecqin yMupaeT Hoga-nnaep, kKnactep XAeT onpegeneHHoe BpemMd U HaudnHaeT
roJIoCOBaHMe 3a HOBOro nAepa, BCe COOOLLEHUMA B 3TO BPEeMs MOMELLATCH B
crieumanbHy0 oyepelb 40 BbibOpa HOBOIMO ngepa

OTUS | OH/IAVH OBPA3OBAHME T



Etcd

ANTropuUTM KOoHceHcyca Raft koTopbl ncnonb3yeT etcd MeeT psg orpaHNYeHNiA:

® [OJIHOCTBKO WCK/AKOYaeT BO3MOXHOCTb split-brain/multimaster, Tak kak Ans
KOHCEeHCyCa HY>KHO MeTb 60JIbLLUMHCTBO XMBbIX Y3/10B

® STO X€e MOXET NPUBECTU K CUTyauuMn NOMHOro pasBaJsa Kjactepa BBMAY HefOoCTaTka
KBOPYyMa

OTUS | OH/IAH OBPA3OBAHME T



Etcd

https://raft.github.io/

OTUS | OHNAMH OBPA3OBAHME T


https://raft.github.io/

KnacTtep Etcd

OTUS | OHIANH OBPA30BAHUE T



Knactep Etcd

OcobeHHOCTU:

® MVIHMMAJIbHO OTKa30yCTOMUMBbLIN KNacTep MOXHO cobpaTtb 13 3 HOA
e JIOMYCTMMOE KOJINYEeCTBO BbILLEeALLNX N3 CTPOS HOZA MOXHO NMOCMOTPETL B Tabauue:

https://etcd.io/docs/v2/admin guide/

e TeopeTnyecky KOJIMYeCTBO HOJ He OrpaHMYyeHo, HO HaA0 MOMHWUTb O TOM, 4TO Nrboe
N3MeHeHMe JaHHbIX COrNnacyoT BCe HOAbI KlacTepa

e 3a/epXXKa 3anncu-4YTeHus (Tak Kak MCnosib3yeTcs 3anncb Ha ANCK) B CBOKD o4vepeab NPpUBOAUT
K HeCTabunbHOW paboTe Knactepa v NOCTOAHHBIM NepensbpaHnsM MacTepa

e TAaK KakK MJIOXO rMepexmBaeT Harpysky Ha AUCKOBYHO MOACUCTEMY - He PeKoMeHAyeTcCH
pa3sMelLaTb HOAbI KacTepa Ha UCMONb3yeMbIX yXXe B NpoAakLlluHe BM

® pekoMeHOaYusA pasmepa Kaacmepa - 5 Hoo

OTUS | OH/IAVH OBPA3OBAHME T


https://etcd.io/docs/v2/admin_guide/

Knactep Etcd

OrpaHu4YeHVe Ha pa3mep 3arnpoca:

e etcd cnpoekTMpoBaHa B pacyeTe Ha HebobLUVie pa3Mepbl XPaHVIMbIX K/TFOYeln.

e 6Oo/ibLUMe 3anpockl byayT paboTatb, OAHAKO 3TO MOXeT YBe/IMUYNTb 3a4ePXKKY OTBeTa

e pasmMep 3anpoca No-ymondaHuw - 1,5 M6, ero MoXKHO MOMeHATb C MOMOLLbHO ¢iara
--max-request-bytes

OTUS | OH/IAH OBPA3OBAHME T



Knactep Etcd

OrpaHu4YeHre Ha pasMep XpaHUANLLa:

pasMep XpPaHUIMLLA NO-YMOTYaHUIO - 2 [6
MOXXHO PacClWMpPUTb C MOMOLLbIO ¢nara --quota-backend-bytes
peKoMeHAyeMbl pasmMep XpaHuanLla Ana HopmaabHOW paboThl kKnactepa - 816

L
L
L
e 6o/blUe AenaTb HE PEKOMEHAYETCS 13-3a MPOLLECCOB OKaTUS U edparMeHTaLnm
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Knactep Etcd

Cxema TeCTOBOIO CTEeHAA:

10.12.0.5 10.12.0.10 10:12.0.15

keys keys keys S | OHNAMH OBPA3OBAHME T




Knactep Etcd

YcTtaHoBKa etcd:
sudo apt install etcd

KoHdurypauusa Hoabl etcd1 /etc/etcd/etcd.conf:

ETCD_NAME="etcd1"
ETCD_LISTEN_CLIENT_URLS="http://0.0.0.0:2379"
ETCD_ADVERTISE_CLIENT_URLS="http://10.12.0.5:2379"
ETCD_LISTEN_PEER_URLS="http://0.0.0.0:2380"
ETCD_INITIAL_ADVERTISE_PEER_URLS="http://10.12.0.5:2380"
ETCD_INITIAL_CLUSTER_TOKEN="TestCluster"
ETCD_INITIAL_CLUSTER="etcd1=http://10.12.0.5:2380,etcd2=http://10.12.0.10:2380,etcd3=http://10.12.0.15:2380"
ETCD_INITIAL_CLUSTER_STATE="new"
ETCD_DATA_DIR="/var/lib/etcd"
ETCD_ELECTION_TIMEOUT="5000"
ETCD_HEARTBEAT_INTERVAL="1000"
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Knactep Etcd

KoHdurypauusa Hoabl etcd2 /etc/etcd/etcd.conf:

ETCD_NAME="etcd2"
ETCD_LISTEN_CLIENT_URLS="http://0.0.0.0:2379"
ETCD_ADVERTISE_CLIENT_URLS="http://10.12.0.10:2379"
ETCD_LISTEN_PEER_URLS="http://0.0.0.0:2380"
ETCD_INITIAL_ADVERTISE_PEER_URLS="http://10.12.0.10:2380"
ETCD_INITIAL_CLUSTER_TOKEN="TestCluster"
ETCD_INITIAL_CLUSTER="etcd1=http://10.12.0.5:2380,etcd2=http://10.12.0.10:2380,etcd3=http://10.12.0.15:2380"
ETCD_INITIAL_CLUSTER_STATE="new"
ETCD_DATA_DIR="/var/lib/etcd"
ETCD_ELECTION_TIMEOUT="5000"
ETCD_HEARTBEAT_INTERVAL="1000"
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Knactep Etcd

KoHdurypauusa Hoabl etcd3 /etc/etcd/etcd.conf:

ETCD_NAME="etcd3"
ETCD_LISTEN_CLIENT_URLS="http://0.0.0.0:2379"
ETCD_ADVERTISE_CLIENT_URLS="http://10.12.0.15:2379"
ETCD_LISTEN_PEER_URLS="http://0.0.0.0:2380"
ETCD_INITIAL_ADVERTISE_PEER_URLS="http://10.12.0.15:2380"
ETCD_INITIAL_CLUSTER_TOKEN="TestCluster"

ETCD_INITIAL_CLUSTER="etcd1=http://10.12.0.5:2380,etcd2=http://10.12.0.10:2380,ETCD_INITIAL_CLUSTER_STATE="ne
Wll

ETCD_DATA_DIR="/var/lib/etcd"
ETCD_ELECTION_TIMEOUT="5000"
ETCD_HEARTBEAT_INTERVAL="1000"
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Knactep Etcd

WARNING:
Environment variable ETCDCTL_API is not set; defaults to etcdctl v2.
Set environment variable ETCDCTL_API=3 to use v3 APl or ETCDCTL_API=2 to use v2 API.

JKCNopT nepemMeHHOW ¢ Bepcuen APl etcd, UTobbl He OOBABATL ee KaxXAbl pas:
export ETCDCTL_API=3

[locMOTpeTb cTaTyc TekyLlen HoAbl:
etcdctl --write-out=table endpoint status

[TocMOTpeTb CTaTyCbl HOA KlacTepa:

etcdctl member list
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Knactep Etcd

PaboTta c knactepom

Nocne co3paHunA KacTepa ecTb peKoMeHaauna B KOHuUre nonpaBsnTb new->existing

[A06aBUTb y4acTHMKA B KacTep:
etcdctl member add etcd4 --peer-urls=http://10.12.0.20:2380
ETCD_NAME="etcd4"

ETCD_INITIAL_CLUSTER="etcd3=http://10.12.0.15:2380,etcd2=http://10.12.0.10:ETCD_INITIAL_ADVERTISE_
PEER_URLS="http://10.12.0.20:2380"

ETCD_INITIAL_CLUSTER_STATE="existing"

ypaanuTb ydyacTHUKaA:
etcdctl member remove <member_id>
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Patroni
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Patroni

Co3aaTb CBOW NepBbIv kacTep Patroni:

patroni /etc/patroni.yml OR systemctl start patroni.service
INFO: Selected new etcd server http://10.128.0.48:2379

INFO: Lock owner: None; | am pg01

trying to bootstrap a new clusters8

LOG: listening on IPv4 address "10.128.0.49", port 5432

INFO: establishing a new patroni connection to the postgres cluster
INFO: Lock owner: pg01; I am pg01

INFO: no action. i am the leader with the lock
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Patroni

CocToaHuMe knactepa
* patronictl - ytunuta ana ynpasneHums K1actepom
* patronictl -c /etc/patroni.yml list

root@pg0@1 ~|# patronictl -c /etc/patronti.ym

—————————— s H e e S e s o
| Cluster | Member | Role State

—————————— $————— $—————————e—e e —

| postgres | pg0@1 | 10.128.0.47 | | running |
| postgres | pg02 | 10.128.0.46 | Leader | running |
| postgres | pg03 | 10.128.0.45 | | running |
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Patroni

ABTOMaTndyeckum Failover

# systemctl stop patroni - nro6oin gpyrovi cnocob npoTectnpoBaTh failover =)
* 30 cekyHA Mo YMOTYaHWIO Ha nctedeHre karoda B DCS

* [locne yero Patroni CTyuynTCa Ha KaXAyro HOAY B Knactepe 1 cnpallmnBaeT, He MacTep nu
Tbl, NpoBepseT WAL n10orm, Hackosibko 6n3Kky oHM K Mactepy. B utore ecnn WAL norm y Bcex
OAVIHAKOBble TO, MPOMOYTUTCA CNeAyoLL M MO NOPAAKY

» Onpoc HOoA NAET NapansiensHo
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Patroni

Ba>kHble napamMmeTpbl

O6HoBMeHMe aaHHbIX B DCS naet UMKANYHO:

 loop_wait - npomexyToK B ceKyHAax Mexay NornbITkaMmy 0O6HOBUTL K/KOY nAepa.
retry-timeout - yepes ckoNbKO byaemM peTpanTb NOMbITKY 0OHOBUTbL KoM

« ttl - Bpemsa Xxu3HM ka4a nugepa. PekomeHpauma: kKak MUHUMYM loop_wait +
retry_timeout, HO BOObGLle TakMM KOMGPOPTHLIM, UTObObI UM36eXaTb HEeCKONbKMNX
MeANeHHbIX/HeYyAaBLUMXCS BblI30BOB K DCS

maximum_lag_on_failover - makcumanbHOe oTcTaBaHme HOAbl OT nuAaepa 415 TOro,
UYTObbI y4acTBOBATL B BbIbOpax

synchronous_mode - BKJ1/BblK/1 CUHXPOHHOW PennKu

synchronous_mode_strict - BkA/Bblk/1 CTPOr0 CUHXPOHHOIO pexmnma, 4YTobbl MacTep
OCTaHaBAMBAJCA NPY CMePTU CUHXPOHHOW PerninKku
https://patroni.readthedocs.io/en/latest/replication modes.html
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https://patroni.readthedocs.io/en/latest/replication_modes.html

Patroni

PepgakTnpoBaHume KoHpuUrypaumm
patronictl -c /etc/patroni.yml edit-config
PyuHom Switchover:
patronictl -c /etc/patroni.yml switchover
[lepe3arpy3ka
* patronictl -c /etc/patroni.yml restart postgres pg02
* [IprIMeHeHVe HOBbIX NapaMeTPoB TPebyoLLKX 0643aTebHOW Nepe3arpysku
PenHnymnanmnsayumsa
* patronictl -c /etc/patroni.yml reinit postgres pg03
* PevHVLMann3vpyeTt HoAY B knactepe. T.e. Mo cyTv yaansaeT Aata
AnpekTopuro 1 fenaet pg_basebackup, ecnm 3To noBegeHmne He n3MeHeHO
napameTpom create_replica_method
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Patroni

JlokanbHaa KoOH$pUrypauwms

Y10 fenaTb eC/ii HYXKHO MOMEHATb KOHPUrypauumto PostgreSQL To/1bKO N0KaIbHO:

* patroni.yml

* postgresql.base.conf

* ALTER SYSTEM SET - nmeeT HavBbICLLNIA NPUOPUTET

HekoTopble napameTpbl, TakMe Kak: max_connections, max_locks_per_transaction,
wal_level, max_wal_senders, max_prepared_transactions, max_replication_slots,
max_worker_processes He MOryT 6bITb NnepeonpeaeneHbl JIOKasbHO - Patroni nx
nepesanuncbiBaerT.
https://patroni.readthedocs.io/en/latest/SETTINGS.html?highlight=custom conf#postgresql
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https://patroni.readthedocs.io/en/latest/SETTINGS.html?highlight=custom_conf#postgresql

Patroni

Monitoring

[lpoBepka 3anyuieH nn PostgreSQL macTtep:

* GET /master - gomxkHo Bo3Bpawate 200 TO/IbKO ana ogHOM HoAbI, OCTasibHble 503 1
HaobopoT GET /replica

[TpoBepka paboTaroT IV peninkn

« GET /patroni ¢ macTepa 40/KHO BO3BpaLLaTh replication:[{state: streaming}]

ANA BCexX pennk

3anyulieH n1n cam PostgreSQL:

» GET /patroni go/ikeH Bo3BpaLLlaTh state:running ans Kaxaoun HoAbl

OTcTaBaHue penanku:

» GET /patroni - xlog: location ¢ pennnk He Ao/KeH ObITb Aafieko OT 3TOro Xe

napamMeTpa Ha MacTepe

OTUS | OHJIAH OBPA30BAHUE Y



Patroni

PoyTuHr Tpadurika
* HAProxy, TCP Proxy (NGINX)
» Pgbouncer (pgPool, Odyssey)
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Patroni

Tags
- nofailover (true/false) - B nonoxeHuun true Hoga HMKOr4a He CTaHeT MacTepPoOM
 noloadbalance (true/false) - /replica Bcerga Bosspauwiaet kog 503
- clonefrom (true/false) - patronictl BeibepeT npegnoyTUTEIbHY0 HOAY A5
pghbasebackup
* nosync (true/false) - Hoga HMKorga He CTaHET CUHXPOHHOWM PenJINKOW
* replicatefrom (node name) - ykasaTb penamKy ¢ KOTOPOW CHMAaTb Pensvky
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Patroni

Switchover vs failover

* Switchover
* [lepekntoyeHme ponn MacTtepa Ha HOBYHO HoAy. lenaeTtcsa Bpy4HYyto, Mo CyTu
N1aHoOBble PaboThI

* Failover
* DKCTPEHHOe nepekroyeHne Mactepa Ha HOBYHO HOAY
* [TponicXo4AnT aBTOMaTUYECKU
* Py4yHOW BapuaHT - manual failover - TonbKO KOrga He cucteMa He MOXeT
PEeLUNTb Ha KOro nepeksiroyaTthb

OTUS | OHJIAH OBPA30BAHUE Y



Patroni

PeXXm nay3sbl

« OTK/IFOYaeTcs aBToMaTndeckunii failover

» CTaBNTbCA rnobanbHasa naysa Ha BCe HOAb!

* [IpoBegeHVe N1aHOBLIX PaboT, Hanpumep ¢ etcd nnm obHoBeHVe PostgreSQL
Tem He MeHee:

* MOXHO co3aBaTh peninku

* PyuHow switchover Bo3amoxeH

* patronictl -c /etc/patroni.yml pause |resume

OTUS | OHJIAH OBPA30BAHUE Y



Patroni

NcTopum aBapuit ¢ Patroni, nam Kak ypoHuUTb PostgreSQL-knacrep

OTUS | OH/IAH OBPA3OBAHME T


https://habr.com/ru/company/oleg-bunin/blog/489206/

Patroni

[TapameTpbl B [1aTpoOHM:
https://patroni.readthedocs.io/en/latest/SETTINGS.html?highlight=custom conf#postgresal

OTUS | OHNAWMH OBPA3OBAHME T


https://patroni.readthedocs.io/en/latest/SETTINGS.html?highlight=custom_conf#postgresql

MUHUTECT
?27?

2-3 I\;II./I;-IYTbI

OTUS | OHNNAWNH OBPA3OBAHUE T



PGBouncer

OTUS | OHIANH OBPA30BAHUE T



PGbouncer

PgBouncer
PgBouncer - nyn coeguHeHWA:

e JlerkoBecHbIN - 2 K6 Ha coegunHeHue
® MOXHO BblbpaTb TVM COegNHEHWS: HA CECCUID, TPAH3AKLUMIO NI KaXAyHo orepaumio
® OHJIAVH-PeKoHPUrypaymsa bes copoca nogkaoUeHnM

CpaBHeHMe ¢ PGpool2

https://scalegrid.io/blog/postgresql-connection-pooling-part-4-pgbouncer-vs-pgpool/

KoHourypauwms

http://www.pgbouncer.org/usage.html

OTUS | OH/TAWH OEPA30BAHMUE \TI


https://scalegrid.io/blog/postgresql-connection-pooling-part-4-pgbouncer-vs-pgpool/
http://www.pgbouncer.org/usage.html

HAproxy

OTUS | OHNAMH OBPA3OBAHUE T




HAproxy

Ana 6anaHCcHra Harpyskm

https://www.percona.com/blog/2018/10/02/scaling-postgresql-using-connection-poolers-and
-load-balancers-for-an-enterprise-grade-environment/

OTUS | OHNAWH OBPA3OBAHME T


https://www.percona.com/blog/2018/10/02/scaling-postgresql-using-connection-poolers-and-load-balancers-for-an-enterprise-grade-environment/
https://www.percona.com/blog/2018/10/02/scaling-postgresql-using-connection-poolers-and-load-balancers-for-an-enterprise-grade-environment/

keepalived

OTUS | OHIANH OBPA30BAHUE T



VRRP

https://ru.wikipedia.org/wiki/VRRP

[Mpotokon VRRP npeoHasHayeH gns ysenmyeHns OCTYNMHOCTM MapLlpyTU3aTopoB
BbIMOSTHAKOLWMX POSib LLUSK03a N0 YMOMYaHUIo.

[na rpynnbl MapLlwpyTn3aTtopoB HAacTpanBaeTCca UX NPUHaALNEXXHOCTbL BUPTYanbHOMY
MapLpyTusaropy. Paktmyecku, BUpTyanbHbIM MapLUpPyTM3aTOp — 3TO rpynna nHTtepdencos
MapLLpyTM3aTOpPOB, KOTOPbIE HaxoaaTcs B ogHown cetu n pasgenaiot Virtual Router Identifier
(VRID) n BuptyanbHbin IP-agpec.

OTUS | OH/TAWH OEPA30BAHMUE \T,e


https://ru.wikipedia.org/wiki/VRRP

keepalived

https://dasunhegoda.com/how-to-setup-haproxy-with-keepalived/833/

Keepalived is a routing software written in C. The main goal of this project is to
provide simple and robust facilities for loadbalancing and high-availability to Linux
system and Linux based infrastructures. Loadbalancing framework relies on
well-known and widely used Linux Virtual Server (IPVS) kernel module providing
Layer4 loadbalancing

https://keepalived.readthedocs.io/en/latest/software design.html

OTUS | OH/TAWH OEPA30BAHMUE TEZ


https://dasunhegoda.com/how-to-setup-haproxy-with-keepalived/833/
https://keepalived.readthedocs.io/en/latest/software_design.html

keepalived

Clients

keepalived

Backend

OTUS | OHMAVH OBPA3OBAHUE T
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Hennoxoun BapunaHT

OTUS | OHIANH OBPA30BAHUE T



Kak 6bl Bbl A0paboTasiv 3TOT BapuHaT
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Failover Decision
1 OBPA3OBAHUE T



oTUS | OHNAMH OBPASOBAHUE T~




floMmallHee 3agaHne

Co3naem 3 BM ansa etcd + 3 BM ansa Patroni +1 HA proxy (npu npo6nemax
MOXXHO Ha 1 XocTe pa3BepHYTb)

NHnumnannsmnpyem Knacrtep
[lpoBepseM 0TKa30yCTOUCUBOCTb

*HacTpanBaeM 63kKanbl Yyepes wal-g unm pg_probackup

Kputepumn oueHnBaHuA:
BbinonHeHue 13: 10 6annos

+5 6annoB 3a 3agaHue co *

naroc 2 6anna 3a KpacuBoe peLleHne

MUWHYC 2 6anna 3a paboyee pelleHmne,  HeloCTaTKMN yKa3aHHble
npenopaBaTesieM He YCTPaHEHbI

OTUS | OHJIAH OBPA30BAHUE Y



Pednekcus

OTUS | OHNAMH OBPA3OBAHUE T



Pednekcus

Kak BaM 3aHATUE?

OTUS | OH/TAWH OEPA30BAHMUE Y



3anoJIHUTEe, NOXKaNnyucTa,
OMPOC O 3aHATUU MO CCbIJIKE B YaTe

https://otus.ru/polls/72697/
https://otus.ru/polls/72698/

OTUS | OHNNAWNH OBPA3OBAHUE T


https://otus.ru/polls/72697/
https://otus.ru/polls/72698/

Cnacnbo 3a BHUMaHue!
[lpnxoguTe Ha cnepytoune BebnHapbl

ApucTtoB EBreHuu

OTUS | OHNAMH OBPA3OBAHUE T



