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Zero Downtime
PostgreSQL
Upgrades

Erivelton Vichroski



erivelton.vichroski@digitro.com.br

eriveltonvichroski

in

select * from eu;

Graduado em Sistemas de Informacao pela
UFSC;

Certificacoes em Oracle, DB2 e MongoDB;
, Oracle,DB2, SQLServer,
Informix, Linux, Windows Server, Migracoes e

Integracoes de dos dados, Java, Python,etc..

Desafio atual: Big Data
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Agenda
Motivacao; S

Tecnologias Envolvidas;

Proposta de Solucao;

Consideracoes Finais.
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Motivacao
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O Problema

NProver aplicacoes SaaS/Multi tenant;

%

Requisitos de downtime (tempo de
indisponibilidade) quase zero;

NGarantir SLA.

%,




O Problema

NNecessidade de atualizacoes frequentes
do PostgreSQL:

> seguranca;

< risco de corrupcao de dados;

> performance.

NAlgumas de nossas APIs nao toleram 500
Internal Server Error post pj/dados
HTTP/1.1
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Proposta de
Solucao
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Tecnologias Envolvidas

@ Pgpeol-11

Fg sty rr_aS‘:}""-

Iip M\ lip addres#
\ @ \ services
Corosync |
The Corosync Cluster Engine [ el e ’ 3 ::?:\::’am
PGBouncer

| www \ | database standby hardware
masfer | master machine
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'ﬁ? Home About Download Documentation Community Developers Support Donate Youraccount

28th June 2018: PostgreSQL 11 Beta 2 Released!

POSTGRESQL: THE WORLD'S MOST ADVANCED OPEN

SOURCE RELATIONAL DATABASE

o 3

NEW TO POSTGRESQL? LATEST RELEASES
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Upgrade do PostgreSQL

J [ POSTGRESTUSaAS /AN X ¥ W Postgrasal Yersioning X Y =
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@ Home About Download Documentation Community Developers Support Donate Your account Q

28th June 2018:

QUICK VERSIONING POLICY §*

LINKS
| We always recammend that all users run the latest available minor release for whatever major version is in use. |
¢ Support PostgreSQL major releases include new features and occur roughly once every year. Beginning with version 10, a major release is
° Versloning policy indicated by increasing the first part of the version, e.g. 10 to 11. Before version 10, a majar release was Indicated by increasing
v Security either the first or second part of the version number, e.g. 9.5t 8.6
’ :r:;essmnal Major releases usually change the internal format of system tables and data files. These changes are often complex, so we do not
MERIeGs maintain backward compatibility of all stored data. A dump/reload of the database or use of the pg_upgrade madule Is required for
o Hosting Solutions )
major upgrades,
« Repart a Bug

Minor releases are numbered by increasing the last part of the version number. Beginning with version 10, this is the second part of
the version number, e.g. 10.0 to 10.1; for clder versions this is the third part of the version number, e.g. 9.5.3 ta 8.5.4. I he !
‘PostgrESQL team anly adds bug fixes ta miner releases. |All users should upgrade to the most recent minar release as soon as
possible. While upgrades always have some risk, PostgreSQL minor releases fix only frequently-encountered, security, and data
corruption bugs to reduce the risk assaciated with upgrading. The community considers not upgrading to be riskier than vpgrading.

A tentative schedule for upcoming miner releases can be found In the roadmap.

Upgrading to a minor release does not require a dump and restore; merely stap the database server, install the updated binaries,

and restart the server. For some releases, manual changes may be required
notes before upgrading.

the upgrade, so always read the release
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Implicacoes na Disponibilidade

NExemplo: subir da 10.3.1 para versao
10.4.1;

NDump/Restore geralmente nao é
requerido;

NIndisponibilidade:
(atualizar binarios + reiniciar)

httpsr;//wlww. postgresql.org/docs/9.6/static/release-9
-6-4.htm _
PGConf.Brasi 2018


https://www.postgresql.org/docs/9.6/static/release-9-6-4.html
https://www.postgresql.org/docs/9.6/static/release-9-6-4.html

Next major releases
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Implicacoes na Disponibilidade

NExemplo: subir de 9.6.9 para versao
10.4.1;

NDump/Restore ou pg_upgrade é
requerido;

N lempo > de indisponibilidade
(Upgrade de binarios + catalogo +

bancos).
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Pacemaker

Pacemaker ™

E um CRM (Cluster Resource Manager);
Fornece alta disponibilidade para servicos;

Servico de Heartbeat /VIP (com corosync).
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Pacemaker pA\
acemaker ™\

Active/Passive Cluster

192.168.50.

68

Cluster
Stack
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PGBouncer PGaBouncer

NAgrupador de conexoes para o PostgreSQL
(Proxy);

NYApps se conectam ao PGBouncer
“pensando” que é o servidor PostgreSQL;

N Pool de Conexao (reuso de conexao):

N Pgbouncer does not fork a new process (it

IS event-based).
“ PGConf Brasi 2018



PGBouncer FElEas

Client 3 PaBouncer | Postgres

a PGConfBrasi 2018



Proposta de Solucao

Heartbeat

MASTER

& if
*o
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Asynchrnous Streaming Asynchrnous Streaming
Replication Replication

e
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Switchover sem Zero Downtime

I Aplicacao I

Postgres Postgres Postgres ‘h
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Switchover sem Zero Downtime

I Aplicacao I

Postgres &3}l Postgres [} Postgres [l
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Switchover sem Zero Downtime

Aplicacao

Postgres il Postgres RG] Postgres |
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Switchover sem Zero Downtime

Aplicacao

Postgres Postgres Postgres

Repl
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Switchover com Zero Downtime

Aplicacao

VIPE

PgBouncer

‘ PgBouncer’

w
b W
|

VIPE
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Switchover com Zero Downtime

I Aplicacao |

T

:
Postgres Postgres
10.3.1 |
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Switchover com Zero Downtime

PAUSE;
PGBouncer

“ PGConfBrasi 2018




PGBouncer

PAUSE,;

"Seqgura” todas as instrucoes SQL de
entrada destinada ao PGBouncer
colocando em fila.
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Switchover com Zero Downtime

Aplicacao

PAUSE;l

VIP

PgBouncer

Postgres

Postgres
10.3.1

Postgres
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Switchover com Zero Downtime

Aplicacao |

RESUME;l

VIP
. VIP

:
Postgres Postgres [
10.3.1 4.1 |

PGConfBrasi 2018

-—

Postgres

=t



Switchover com Zero Downtime

I Aplicagao |

RESUME;l

VIP
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Consideracoes sobre a
Arquitetura Zero Downtime

Minor version (PostgreSQL);
Long-running transactions;

PAUSE - PGBauncer ~ 10 secs.
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Prova de Conceito

NVirtualbox:

N Vagrant;

Nhttps://github.com/gocardless/our-
postgresqgl-setup
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Consideracoes Finais

Desafios e trabalhos futuros:

N\

Migrar com Near-Zero Downtime o

PostgreSQL de 10.x para a 11.x;

Ambiente exige I/O elevado de R/W

com requisito de baixa laténcia.
Migracao nao pode impactar o ambiente.

“ PGConfBrasi 2018



Consideracoes

Finals

Indisponibilidade:

—|— Pglogical

PostgreSQL master

NUpgrade major version com <

FPostgreSQL logical replica

[

—
& -
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NUpgrade major version com <

iIndisponibilidade:

pglogical pgbouncer

pglupgrade

Imagem extraida da apresentacao

Near-Zero Downtime Automated Upgrades of PostgreSQL .

Clusters in Cloud . Gilgin Yildirnm — 2ndQuadrant mconfBraS" 2018
http://slides.com/apatheticmagpie/automated-upgrades-of-

postgres-2#/10



NUpgrade major version com <
Indisponibilidade:

| Oid Cluster ‘ Split C:IIJS‘.IEI’S|

Sanaby Smndboy Swandby Sm@andboy
0.5 —— 9.5 9.5 0.6
—
—_
T -/
=l
Primary ¢ = Standby
o5 | a5
— -
—
_
S
pgbounce
- Applications ‘o Applications
{

=) )

Imagem extraida da apresentacao

Near-Zero Downtime Automated Upgrades of PostgreSQL .

Clusters in Cloud . Gilgin Yildirnm — 2ndQuadrant mconfBraS" 2018
http://slides.com/apatheticmagpie/automated-upgrades-of-

postgres-2#/14



Consideracoes Finais

Caodigo:
https://github.com/eriveltonvichroski/postgresql-zerodown-upgrades

Obrigado!

Perguntas
2?
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