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[lpaBuna BebuHapa

AKTUBHO y4yacTByeM
3afaeM BoNpoc B vyaT

@ Bonpocbl BUXY B 4aTe, MOry OTBETUTb He cpasy



MapLipyT BebuHapa

1. Postgres Operator 3. Patroni on-premise

4. BbiBoabl

2. Helm vapTt
MaTpoHu



Llenwn BEGI/IHapa ‘ [Tocne 3aHATVA BbI CMOXeETe

1 YMeTb HacTpauBaTb Knactep Patroni uepes yapt helm

2 YMeTb HacTpamBaTb Kjlaccmuyeckmm knactep Patroni



CMBbICA1 | 3auem Bam 3T0 yMeTb, B pesynbTaTe:

1 Bbl6paTb oNTUMaJibHbIA BapyaHT BbICOKOW A0CTYNHOCTU Ana PostgreSQL

2 YMeTb HaCTPOMTb BbICOKOAOCTYMNHbLIN KnacTep Patroni cecommu pykamu
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BbicOKaa AOCTYNHOCTb

» High Availability, nan HA
* 3MepsdeTca B 9-kax
* BCe XOTAT 99,999 - 5 MUHYT NPOCTOA B roz

* BCe npegnararot 99,99 - yac NpocCToda B rog :

(((

* METOZ VI3MEepPeHUsa U KpUTepumn

LOCTYMNMHOCTU - TOT eLLe BOMnpoc
* HanpuMep paboTaeT HO XYTKO TOPMO3MUT -
3TO Kak?

Kanbkynarop SLA: 99.9% antanm

1
0


http://shootnick.ru/uptime/

HA Knactepbl PostgreSQL

Knaccn4yeckKkume

e Pgpool i

* pg bouncer + haproxy
 pg-auto-failover

* repmegr
cloud native
- patroni
e stolon

e slony
e ClusterControl



https://severalnines.com/database-blog/guide-pgpool-postgresql-part-one
https://www.percona.com/blog/2018/10/02/scaling-postgresql-using-connection-poolers-and-load-balancers-for-an-enterprise-grade-environment/
https://www.citusdata.com/blog/2019/05/30/introducing-pg-auto-failover/
https://github.com/2ndQuadrant/repmgr
https://patroni.readthedocs.io/en/latest/
https://github.com/sorintlab/stolon
https://www.slony.info/
https://severalnines.com/database-blog/how-deploy-postgresql-high-availability

Patroni is a template for you to create your own customized, high-availability solution using
Python and - for maximum accessibility - a distributed configuration store like ZooKeeper,

etcd, Consul or Kubernetes.

patroni



https://zookeeper.apache.org/
https://github.com/coreos/etcd
https://github.com/coreos/etcd
https://github.com/hashicorp/consul
https://kubernetes.io
https://patroni.readthedocs.io/en/latest/
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O6cyanm OCHOBHbIE NMPobnemMsl

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

=


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

dyHKLUWK DCS (distributed control system)

» etcd (Mnm Consul, Zookeeper) xpaHAT HPOPMALMIO O TOM, KTO Ceiyac naep
* DCS XpaHUT KOHQUIypaLmio K1actepa

* MOMOraeT pewmnTb NpobemMy C NAPTULMOHNPOBAHMNEM CETU

« STONITH

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



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

Consul

» Service check

* + Consul templates

* EcTb GUI =)

* EcTb cBOV DNS

* Patroni MmoxeT aHOHCK1poBaTb master/replica

* ETCD npw 60nbLUOM 3arpy3ke 3aMeyeH B BbICOKOWV Harpyske Ha ANCKOBYHO

noacucTemy

c Bepcuu 2.0 HaTUBHO NogAaep>XKMBaeT BbiI6opbl HOBOro macrtepa no pa¢pT NPOTOKOY
6e3 ncnonbsoBaHua etcd/consul

https://raft.github.io/



https://raft.github.io/

3ayeM HyxeH Patroni

* PostgreSQL He ymeeT B3anMO4eMNCTBOBATH C etcd
» leMOH Ha NTOHe byaeT 3anyLleH pasom ¢ PostgreSQL
 leMOH yMeeT B3anmMozencrTeoBaThb C etcd

» leMOH NpUHMMaeT peLleHue promotion/demotion



Co3aaTb CBOV NMepBbIVi knactep 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; | am pg01

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



CocToAHMe knactepa
* patronictl - ytunuTta gna ynpaBneHus KiacTepom

* patronictl -c /etc/patroni.yml list

| postgres '
| postgres | pg02 | 10.128.0.46 Leader running
| postgres | pg@3 | .0.4 running




ABTOMaTndyeckum Failover

# systemctl stop patroni - nro6oin gpyrovi cnocob npoTectnpoBath failover =)
* 30 cekyHA, No yMON4YaHUIO Ha ncTedeHne karoda B DCS

* [locne yero Patroni CcTyuynTCa Ha KaXayro HOAY B KnacTepe 1 cnpallmnBaeT, He MacTep nu
Tbl, NpoBepseT WAL 5101y, HaCKoJIbKO 613K OHM K MacTepy. B ntore ecnn WAL norn y Bcex
OAMHAKOBbIe TO, MPOMOYTUTCA C/IEAYIOLLI MO MOPAAKY

» ONpocC HOoA MAET NapannenbHo



Ba>kHble NnapamMmeTpbl

O6HoBMeHMe aaHHbIX B DCS naet umKANYHO:

* loop_wait - MpoMeXyTOK B CeKyHAAX MeXAy NonbITKaMu 06HOBUTL K/1OY NnAepa.

retry-timeout - yepes CKONIbKO byaeM peTpaunTb NOMbITKY OOHOBUTbL K/HOY

« ttl - Bpems Xum3HmM Kknw4a angepa. PekomMeHaauusa: Kak MUHUMYM loop_wait +
retry_timeout, HO BOObGLUe TakMM KOMGPOPTHLIM, UTObObI KM36eXaTb HEeCKONbKMNX
MeAJ/IeHHbIX/HeyaaBLUMXCA BbI30BOB K DCS

maximun_lag_on_failover - MakcrManbHOe oTCTaBaHVe HOAbI OT InAepa AJ15 TOro, YTo6bl
Yy4aCTBOBATb B BbIOOpax

synchronous_mode - BK/1/BbIK/1 CUHXPOHHOI pPennKm

synchronous_mode_strict - BK//BbIKJI CTPOro CUHXPOHHOTO peXxwuma, 4Tobbl MacTep
OCTaHaB/INBAJICA NPV CMEPTU CUHXPOHHOW penviku

https://patroni.readthedocs.io/en/latest/replication modes.html



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

PepakTupoBaHMe KOHGUrypaumum

patronictl -c /etc/patroni.yml edit-config
PyuHowm Switchover:
patronictl -c /etc/patroni.yml switchover
lNepe3arpyska
* patronictl -c /etc/patroni.yml restart postgres pg02
* [IpyUMeHeHVe HOBbIX MapamMeTPoB TPebyLLMX 0653aTeIbHOW rnepe3arpyskm
PenHnumnanunsauyus
* patronictl -c /etc/patroni.yml reinit postgres pg03
* PeiHnumannsmpyet HoAy B kKlacTepe. T.e. MO CyTU yAansaeT faTa
ANPEKTOPUIO 1 AenaeT pg_basebackup, ecnm 3To nosBeeHVie He NU3MEHEHO

napameTpom create_replica_method



JlokanbHasi KOHpUrypauums

UTO Aenatb ec/ii Hy>XKHO MOMeHATb KOHpUrypaumio PostgreSQL ToO/IbKO /10KaNbHO:!

* patroni.yml

* postgresql.base.conf

* ALTER SYSTEM SET - nmeeT HavBbICLLNIA NPUOPUTET

HekoTopble mapamMeTpsbl, 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 JIokasbHoO - Patroni nx
nepesanuncbiBaerT.

https://patroni.readthedocs.io/en/latest/SETTINGS.html?highlight=custom conf#postgresq|



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

Monitoring

[MpoBepka 3anyuieH nn PostgreSQL macTep:

* GET /master - gomxkHo Bo3Bpawate 200 TOSIbKO ana ogHOM HOoAbI, OCTasibHble 503 r
HaobopoT GET /replica

[MTpoBepka paboTaroT 1V penankn

» GET /patroni c macTepa A0/IKHO Bo3BpaLlaTth replication:[{state: streaming}]
4151 BCeX pernimk

3anyuieH i caMm PostgreSQL:

» GET /patroni gosikeH Bo3BpaLLlaTh state:running ans Kaxaou HoAbl
OTcTaBaHMe penanku.

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

napamMeTpa Ha MacTepe



PoyTuHI Tpaduka
* HAProxy, TCP Proxy (NGINX)
« Pgbouncer (pgPool, Odyssey)



[Tonb3oBaTenbckme ckpunTbl. XYKA!

postgresql:

callbacks:
on_start: /opt/pgsql/pg_start.sh
on_stop: /opt/pgsql/pg_stop.sh
on_role_change: /opt/pgsql/pg_role_change.sh



Tags

* nofailover (true/false) - B nonoxeHuun true Hoga HMUKOr4a He CTaHeT MacTepPOM
 noloadbalance (true/false) - /replica Bcerga Bosspauiaet kog 503

* clonefrom (true/false) - patronictl BbibepeT npeanoYTUTENBbHYO HOAY AJ1A
pgbasebackup

* nosync (true/false) - Hoga HMKorga He CTaHEeT CUHXPOHHOIN PEerINKOW

* replicatefrom (node name) - ykasaTb pen/iviky C KOTOPOW CHUMAaTb Pensinky



Switchover vs failover

» Switchover
* [lepekntoyeHne poan Mactepa Ha HOBYO Hoay. [lenaeTca Bpy4yHYHo, MO CyTH
N1aHoOBbIe PaboThI
* Failover
* DKCTpPEHHOe nepektoYveHne Mactepa Ha HOBYH HOAY
* [IponcxoanT aBTOMaTUYECKM
* Py4yHOI BapuaHT - manual failover - TonbKO KOrga He cucTeMa He MOXeT

PELLNTb Ha KOIo rnepekitoy4aTb



PeXXnm nay3bl

« OTK/IHOYaeTcs aBToMaTuecku failover

» CTaBNTbCA rnobanbHasa naysa Ha BCe HOAb!

* [IpoBegeHVe Ni1aHOBbLIX PaboT, HanpuMep ¢ etcd nnm obHoBeHVe PostgreSQL
TeM He MeHee:

* MOXXHO co34aBaTh pPenankun

* Py4yHoI switchover BO3MOXeH

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



Co3paHve pennkm ns 6ekana

* [To yMO/I4aHWIO peninka co34aeTcs C MOMOLLbIO YTUAUTLI pg_basebackup
* DTO NOBeEeHME MOXHO nepeonpeaennTb NnapamMmeTpom create_replica_methods
* BaXkHO, 065A3aTeNIbHO HYXHO yka3aTb basebackup, nHaue ecnum 13 6ekana He

NOJNIYHUTCA, TO PEN/INKa He 3aBEeAETCA.
postgresql:
create_replica_methods:
- probackup
- basebackup
probackup:
command: "ssh dbbackup@10.23.2.163 ‘bash /var/backup/pg_restore.sh™
no_params: True
basebackup:

max-rate: '"1T00M'



cTopum aBapuii ¢ Patroni, nam Kak YpoHUTb PostgreSQL-knacrtep



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

[lapameTpbl B [1aTpOHMN:

https://patroni.readthedocs.io/en/latest/SETTINGS.html?highlight=custom conf#postgres

ql


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

Helm vapTt
kKybep B GKE
Ha 6a3e NaTpoHN

https://github.com/zalando/postgres-operator

https://github.com/zalando/postgres-operator/blob/master/docs/quickstart.md

https://postgres-operator.readthedocs.io/en/latest/

https://severalnines.com/database-blog/how-achieve-postgresql-high-availability-pgbouncer

https://www.pgbouncer.org/config.html

https://www.pgbouncer.org/fag.html


https://github.com/zalando/postgres-operator
https://github.com/zalando/postgres-operator/blob/master/docs/quickstart.md
https://postgres-operator.readthedocs.io/en/latest/
https://severalnines.com/database-blog/how-achieve-postgresql-high-availability-pgbouncer
https://www.pgbouncer.org/config.html
https://www.pgbouncer.org/faq.html

Postgres operator

Helm vapTt

kKybep B GKE

HoBbI OT Crunchy data

https://www.postgresql.org/about/news/pgo-the-crunchy-postgres-operator-v5-released-fully-decl
arative-postgres-2258/



https://www.postgresql.org/about/news/pgo-the-crunchy-postgres-operator-v5-released-fully-declarative-postgres-2258/
https://www.postgresql.org/about/news/pgo-the-crunchy-postgres-operator-v5-released-fully-declarative-postgres-2258/

Helm vapTt

kKybep B GKE
https://patroni.readthedocs.io/en/latest/

https://github.com/helm/charts/tree/master/incubator/patroni

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

walE.enable
ncnonbsyem CDS kyburka, Ha BbIbop etcd, consul, zookeeper
N3 MUHYCOB:

HeT cepBMCa HOPMANbLHOrO

HeT noas 6anaHcepa

N NPOKCU


https://patroni.readthedocs.io/en/latest/
https://github.com/helm/charts/tree/master/incubator/patroni
https://patroni.readthedocs.io/en/latest/kubernetes.html

Patroni on-premise

[TonypyyHoe packaTbiBaHue

https://github.com/zalando/patroni



https://github.com/zalando/patroni

Patroni on-premise

PyuyHOe packaTbiBaHUue

[locTpoeHwve knacrtepa PostgreSOL BbICOKOW AOCTYMHOCTY C UCMOAb30BaHMeM Patroni, etcd,
HAProxy

3apaxan Patroni. Tectnpyem Patroni + Zookeeper knactep (Hactb nepsagd) / baor komnanum VS
Robotics / Xabp

3apaxawvi Patroni. Tectnpyem Patroni + Zookeeper knacrep (Mactb BTopad) / baor komnanum VS
Robotics / Xabp



https://habr.com/ru/post/482314/
https://habr.com/ru/post/482314/
https://habr.com/ru/company/vsrobotics/blog/534828/
https://habr.com/ru/company/vsrobotics/blog/534828/
https://habr.com/ru/company/vsrobotics/blog/534840/
https://habr.com/ru/company/vsrobotics/blog/534840/
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Bonpochki?

« Kakown HA ksniactep noHpaBwunca?
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BapraHT 1

How to Deploy PostgreSQL for High Availability

BapuraHT 2

Introducing pg auto failover: Open source extension for automated failover and high-availability in
PostgreSQL

Ana rypmaHoB
HacTtpoiika Active/Passive PostgreSQL Cluster ¢ ncnonb3osaHvemM Pacemaker, Corosync,  DRBD (CentOS

2,2)



https://severalnines.com/database-blog/how-deploy-postgresql-high-availability
https://cloudblogs.microsoft.com/opensource/2019/05/06/introducing-pg_auto_failover-postgresql-open-source-extension-automated-failover-high-availability/
https://cloudblogs.microsoft.com/opensource/2019/05/06/introducing-pg_auto_failover-postgresql-open-source-extension-automated-failover-high-availability/
https://habr.com/ru/post/108833/
https://habr.com/ru/post/108833/

* Co3dame 0ea knacmepa GKE e pa3HbIx pe2uoHaxX

YcmaHoeume Ha nepeom Patroni HA knacmep
YcmaHoeume Ha emopom Patroni Standby knacmep
Hacmpoumes TCP LB mexcdy pe2uoHamu

Cdesnname 6 Kaxc0om pe2uoHe no KaueHmckolii BM
lposepume kak xooum mpaduk ¢ KnueHmckoli BM

Onucame Ymo U Kak 0enanu u ¢ KAKUMuU npoGnemaMU CMOJIKHYNUCb
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