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Why Kubernetes

One of the benefits of
Kubernetes is that it makes
building and running complex
applications much simpler.

Services, Load
Balancing and
Networking

Automated Scheduling

Health Checking

Scalability: Scale
out/Scale down

Storage Management
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Enabling the same PostgreSQL everywhere

From self-managed to fully managed DBaaS in the Cloud

- Same applications

- Faster innovation

- Performance and scalability
- Stability, security and control

- Seamless integration
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A kubernetes operator for Postgres

Kubernetes adoption is rising and it is PostgreSQL clusters “management the CNP tries to encode years of experience

already the de facto standard orchestration kubernetes way” enables many cloud native managing PostgreSQL clusters into an

tool usage patterns, e.g. spinning up, disposable Operator which should automate all the
clusters during tests, one cluster per known tasks a user could be willing to do

microservice and one database per cluster

Our PostgreSQL operator must simulate the work of a DBA
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Applications and ) 5 .
Databases in K8s -
-« Stateless application as a deployment |
Rolling upgrades
ReplicaSet for scaling and HA w W
Custom application images (Go, Django, Java, “ ﬂ m
Python, C, C++, ) % Application)
- Stateful database using our operator @
Embeds primary/standby logic
Service for RW and Read operations ——
Rolling upgrades, scaling, HA, ... m ﬂ m
‘Cluster” CRD \ PostgreSL Database)
\ Kubernetes Clustep




Kubernetes timeline

* 2014, June: Google open sources Kubernetes
e 2015, July: Version 1.0 is released
e 2015, July: Google and Linux Foundation start the CNCF

* 2016, November: The operator pattern is introduced in a blog post

. 9 A - M AaAva ANV YY) . ) AVa () (Y
\J ' A 4 . \J \J - y A A\

a A M : A~ ™

e 2019, August: EDB team starts the Kubernetes initiative

* 2020, June: we publish this blog about benchmarking local PVs on bare metal
e 2020, June: Data on Kubernetes Community founded

» 2021, February: EDB Cloud Native Postgres (CNP) 1.0 released

* 2022, May: EDB donates CNP and open sources it under CloudNativePG
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CloudNativePG/EDB Postgres for Kubernetes

CloudNativePG EDB Postgres for Kubernetes
« Kubernetes operator for PostgreSQL » Fork of CloudNativePG
. “Level 5", Production ready +
« Day 1 & 2 operations of a Postgres database  Provides Long Term Support
 Open source (May 2022)  Access to EDB Postgres Extended (TDE)
* Originally created by EDB | - Access to EDB Postgres Advanced (TDE + Oracle
- Apache License 2.0 Compatibility layer)
 Vendor neutral openly governed  Red Hat OpenShift compatibility
« 4300+ stars on GitHub | » Kubernetes level backup integration
* Extends the K8s controller « Generic external backup interface

* Status of the "Cluster’
* “no Patroni, No statefulsets” | o Canabilitios Lovel
) . : . iliti
« Immutable application containers : perator Capabilities Levels

+ Fully declarative s I T NI T
i o Pt

Basic Install Seamiess Upgrades Full Lifecye Deep ieights
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https://docs.google.com/presentation/d/19xqHHIfBqMHTFyiUGo8TGowEO5MdIYUnyORU0lpivuA/edit#slide=id.p39

Star History

Github stars
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https://star-history.com/#cloudnative-pa/cloudnative-pg&zalando/postgres-operator&CrunchyData/postgres-operator&Date

OO https://aithub.com/cloudnative-pa/cloudnative-pg
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https://github.com/cloudnative-pg/cloudnative-pg
https://star-history.com/#cloudnative-pg/cloudnative-pg&zalando/postgres-operator&CrunchyData/postgres-operator&Date

Features

« Automated failover
e Services for RW and RO workloads

. CloudNativePG
« Affinity control
m CloudNativePG is a Kubernetes operator that covers the full lifecycle of a
« Backup and Recovery A PostgreSQL database..
° RO”Iﬂg UpdateS @ Containerized application &3 Storage
« Scale up/down of read replicas
« Fencing and hibernation " oraleCompainy__ EDB Postgres for Kubernetes
« Native PrOmetheUS exporters ' EDB PostgreSQL Operator for mission critical databases
o0
¢ l—og in JSON format to stdout ransparent Data Encryption @ Containerized application & Storage
. PostgreSQL ostgre
 OpenShift (and other K8S platforms)
compatibility ,, ,
TDE (in EDB P . oS —— ] EDB Postgres Distributed
KU be(rlgetes) OStg res tor ) EDB Postgres Distributed for Kubernetes is an operator designed to manage
m EDB EDB Postgres Distributed...
R _— vanced Replication*
and mUCh more @ Containerized application & Storage
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Arcnitectures



Production Cluster with 3+ Availability Zones

K8S Cluster

/
/
Subnet 1(on-premises) Y Subnet 2 (on-premises) Subnet 3 (on-premises)
orAZ1(cloud) / or AZ 2 (cloud) or AZ 3 (cloud)
/
4 ,w i r_ ___________ D s )
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Backup catalog

WAL archive

WAL archiving
process

WAL restore
fallback process

Read-write client
connections

PostgreSQL physical
streaming replication

Physical backup
fromastandby

Read-only client
connections

Legend
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: clusterl

spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:14.3

superuserSecret:
. name: superuser-secret
Configuration example
bootstrap:
initdb:
database: app
owner: app-own

Number of instances in streaming replica

secret:
Postgres version IR SR S
storage:
Initialize database (new) size: 100G
. . monitoring:
MOI’]ItOI’Iﬂg 1o prOmetheUS enablePodMonitor: true
) backup:
Barman backup repository =— barmanObjectStore:

destinationPath: "s3://cloudnativepg/"
endpointURL: "http://192.168.1.121:9000"
s3Credentials:
accessKeyId:
name: minio-creds
key: MINIO_ACCESS_KEY
secretAccessKey:
name: minio-creds
key: MINIO_SECRET_KEY
data:
-~ immediateCheckpoint: true
retentionPolicy: "1w"




Symmetric Architecture on 2 different K8S clusters

Primary + DR, RPO=0, RTO=manual, 100% declarative configuration
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: clusterl
spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:14.3

superuserSecret:
name: superuser-secret

Configuration example

bootstrap: bootstrap:
lnltdb . recovery:
N b f t . t ' | database: app baﬁ::zf backup-PIT
umber of instances in streaming replica e o ~
secret: replica:
1 name: - t bled: true
Postgres version ane: dpprsecre Serte: CIUSLEE
storage:
Initialize database (as replica from) size: 100Gi
. . monitoring:
Monitoring to prometheus enablePodMonitor: true
. backup:
Barman repository = barmanObjectStore:

destinationPath: "s3://cloudnativepg/"
endpointURL: "http://192.168.1.121:9000"
s3Credentials:
accessKeyId:
name: minio-creds
key: MINIO_ACCESS_KEY
secretAccessKey:
name: minio-creds
key: MINIO_SECRET_KEY
data:
-~ immediateCheckpoint: true
retentionPolicy: "1w"




Recommended
architectures

https://www.cncf.io/blog/2023/09/29/recommended-arch

itectures-for-postgresql-in-kubernetes/

D\ CLOUD NATIVE ) Progeas Traming Crewmwanity Bing & News
& J COMSLTRC STUSOAMON

Recommended architectures for
PostgreSQL in Kubernetes

By Gabriele Bartobvy
Sertevitv J » " |


https://www.cncf.io/blog/2023/09/29/recommended-architectures-for-postgresql-in-kubernetes/
https://www.cncf.io/blog/2023/09/29/recommended-architectures-for-postgresql-in-kubernetes/

Demo Time
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