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Agenda
Start End Session

08:30 09:00 Inloop & Registratie

09:00 09:15 Welkom & Introductie Deelnemers

09:15 10:00 Use Case: Belastingdienst

10:00 10:15 Koffiebreak 

10:15 11:15 “Best of KubeCon on Postgres” door Gabriele Bartolini 

11:15 13:00 Hands-on Sessie & Live demo

13:00 14:00 Lunch & Informele Afsluiting
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Rick Venema & Peter Broshuis
Belastingdienst
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Gabriele Bartolini
VP, Chief Architect, Kubernetes at EDB
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Why did running
Postgres in Kubernetes

go from
“no way” to“the way”?
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What role did EDB and 
CloudNativePG play in this 

transformation?

And what does the future hold?
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Gabriele Bartolini
VP, Chief Architect of Kubernetes at EDB

PostgreSQL user since ~2000
Ex 2ndQuadrant (co-founder)
PostgreSQL Contributor
DoK Ambassador
DevOps evangelist
Open source contributor

● Barman (2011)
● CloudNativePG (2022)

Blog: gabrielebartolini.it    @_GBartolini_
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Creators of 

enterprisedb.com

cloudnative-pg.io

postgresql.org

#1 Contributors to
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Agenda

● Introduction
● The Past
● The Present
● The Future
● Conclusions
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Introduction
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The world’s most advanced database. Also known as Postgres. URL: postgresql.org

What is PostgreSQL?

● 100% Open Source
○ Widely used, extremely robust, and feature-rich.

● Extensible and Customizable
○ Support for custom data types, functions, and procedural languages.

● Advanced features
○ Includes replication, partitioning, full-text search, and JSON support.

● ACID-Compliant
○ Ensures Atomicity, Consistency, Isolation, and Durability for transactions.

● Strong Community Support
○ Backed by a large, active global community.
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CloudNativePG leverages PostgreSQL's native physical 
replication to synchronise states across different locations, 

including cascading and synchronous replication at the 
transaction level, as well as Hot Standby.

File storage replication in PostgreSQL has gradually become 
obsolete, starting in 2005 with the introduction of Warm 

Standby.

Relying on storage replication for PostgreSQL in Kubernetes 
is considered bad practice.
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Kubernetes operators for PostgreSQL
Operator Year Technology License Copyright Governance Commits

year avg Stars

Crunchy PGO 2017 Based on Patroni 
and Statefulsets Apache 2.0 Company Company ~ 165 4.1k

Zalando 2018 Based on Patroni 
and Statefulsets MIT Company Company ~ 100 4.7k

Stackgres 2020 Based on Stolon 
and Statefulsets AGPL 3.0 Company Company ~ 615 1.2k

Percona (forked from Crunchy) 2021 Based on Patroni 
and Statefulsets Apache 2.0 Company Company ~ 250 317

Kubegres 2021 Kubernetes native 
with Statefulsets Apache 2.0 Company Company ~ 10 1.3k

CloudNativePG 2022* Kubernetes native 
with PVC Apache 2.0 CNCF Vendor Neutral ~ 800 6.0k

Cybertec (forked from Zalando) 2023 Based on Patroni 
and Statefulsets Apache 2.0 Company Company ~ 270 15
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Key adopters
IBM Cloud Pak, Google Cloud, Azure, Bitnami, Akamai, Novo Nordisk, Hitachi

Target: CNCF Incubation in 2025-2026
github.com/cloudnative-pg

is now a CNCF Sandbox Project
the first relational database to enter since 2018
the first ever for PostgreSQL
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The Cloud Native Computing Foundation is part of the nonprofit Linux Foundation

The CNCF Project Maturity Levels

2025-26

now
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https://landscape.cncf.io

https://landscape.cncf.io
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The past



© E D B  2 0 2 4  —  A L L  R I G H T S  R E S E R V E D .

Kubernetes was initially focused on stateless workloads

First impressions last
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It takes time to change the general perception

First impressions last
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Kubernetes
namespace

Application

You

CI/CD Pipeline

Database outside your Kubernetes cluster
(Bare metal, VM, IaaS, and DBaaS approaches)

Private Cloud
Bare metal
VM

Public Cloud
IaaS
DBaaS
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From Docker system containers to Kubernetes native databases with CloudNativePG

Evolution of PostgreSQL in containers

▪ 2013/3: Docker is released. Postgres runs 

mainly for testing in system containers

▪ 2015/7: Kubernetes 1.0 is released. 

Stateless applications only.

▪ 2016/11: Operator pattern by CoreOS

▪ 2017/3: Crunchy Data releases the first 

Postgres operator based on Patroni

▪ 2017/12: Statefulsets are introduced in 

Kubernetes 1.9 (1 year after beta in 1.5) 

▪ 2018/8: Zalando releases their operator

▪ 2019/4: Local persistent volumes are 

introduced in Kubernetes 1.14

▪ 2019/8: The Cloud Native initiative at EDB 

(2ndQuadrant at that time) begins

▪ 2021/2: EDB launches Cloud Native Postgres

▪ 2022/5: EDB open sources CloudNativePG

▪ 2024/10: CloudNativePG reaches 4500 stars 

on GitHub (#1 Postgres operator)

▪ 2025/1: CloudNativePG becomes a CNCF 

project entering the Sandbox
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The evolution of Postgres use cases

On-premise 
(Bare metal)

On-premise 
(VMs)

Cloud
(IaaS)

Cloud
(DBaaS)

Cloud Neutral
(CloudNativePG)

time
1990 2000 2005 2010 now2020

Day 1 Day 2

From Handcrafted PostgreSQL to Cloud-Neutral Automation with GitOps & K8s
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Suggested reading from the CNCF blog
Cloud Neutral Postgres Databases with Kubernetes and CloudNativePG
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The present
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Data on Kubernetes Community
Databases are #1 workload in Kubernetes

The Future of DBaaS on Kubernetes - M. Logan, S. Pronin, D. Sigireddi, G. Bartolini
Kubecon NA 2024 - Panel
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Achieve cloud neutrality with the CloudNativePG stack (K8s, Postgres and CNPG)

Cloud Neutral PostgreSQL

● Leverage infrastructure portability of Kubernetes
○ Private, public, multi-cloud, hybrid cloud
○ The rise of data sovereignty is revitalising on-premises data centres

● Provide internal/external DBaaS services with CloudNativePG
○ Extend Day-2 operations to PostgreSQL with CloudNativePG
○ Implement IaC and GitOps for your PostgreSQL databases

● Fully exploit PostgreSQL for data portability
○ Think about the European Data Act
○ Streaming replication, both physical and logical

● Cattle vs Pets? no … Elephants!
○ Bare metal with local storage for shared nothing architectures and reduced VM costs!
○ Isolate PostgreSQL workloads with node taints (physical) and affinity rules (logical)

● Free from any form of vendor lock-in
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You can run Kubernetes on bare metal nodes
With locally attached and dedicated storage. Migrating “Postgres on VMs” to CloudNativePG on bare metal Kubernetes nodes.

Bare metal VMs

Hardware

OS Kernel

VM OS Kernel

Hypervisor

Virtual Machine (VM)

Containers

Hardware

OS Kernel

Containers

Local Storage Local Storage
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Seamless integration 
with the Kubernetes 
API server

Declarative 
Configuration

Advanced 
Observability

Secure by 
default

The 4 pillars of 
CloudNativePG that 
make it a Kubernetes 
native database

github.com/cloudnative-pg
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Overview of CloudNativePG’s main features covering through Day 2 operations

The main features of CloudNativePG

▪ High Availability and Self-Healing

▪ Support for local PVCs

▪ Managed services for rw and ro workloads

▪ Continuous backup (including snapshots)

▪ Point In Time Recovery (incl. snapshots)

▪ Scale up/down of read-only replicas

▪ “Security by default”, including mTLS

▪ Native Prometheus exporter

▪ Logging to stdout in JSON format

▪ Rolling updates, incl. minor Postgres releases

▪ Synchronous replication

▪ Major upgrades of Postgres

▪ Online import of Postgres databases

▪ Separate volume for WALs

▪ Postgres tablespaces, including temporary

▪ Replica clusters and distributed topologies

▪ Declarative roles and database

▪ Declarative hibernation and fencing

▪ Connection pooling

▪ Postgres extensions (pgvector, PostGIS, …)
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Currently RC3

Version 1.26

▪ Startup probes for replicas

▪ Readiness probes for replicas

▪ Major offline in-place upgrades

▪ Declarative extension management
• CREATE EXTENSION

▪ Declarative schema management
• CREATE SCHEMA

▪ Timeouts for replicas

▪ Barman Cloud plugin (CNPG-I)
• Deprecation of in-tree Barman Cloud support
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apiVersion: postgresql.cnpg.io/v1
kind: Cluster
metadata:
  name: clapton
spec:
  instances: 3
  affinity:
    nodeSelector:
      node-role.kubernetes.io/postgres: ""
  postgresql:
    synchronous:
      method: any
      number: 1
  storage:
    size: 40Gi
  walStorage:
    size: 10Gi

The PostgreSQL `Cluster` resource
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K8s cluster

AZ #1 AZ #2 AZ #3

Worker node

PRIMARY

PGDATA PVC

Worker node

SYNCHRONOUS 
STANDBY

Worker node

POTENTIALLY 
SYNCHRONOUS 

STANDBY

WALs
PVC

Read-Write Service Read-Only Service

PGDATA PVC

WALs
PVC

PGDATA PVC

WALs
PVC

postgres postgres postgres

Highly Available PostgreSQL Cluster
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K8s cluster

AZ #1 AZ #2 AZ #3

Worker node

PRIMARY

PGDATA PVC

Worker node

SYNCHRONOUS 
STANDBY

Worker node

POTENTIALLY 
SYNCHRONOUS 

STANDBY

WALs
PVC

Read-Write Service Read-Only Service

PGDATA PVC

WALs
PVC

PGDATA PVC

WALs
PVC

postgres postgres postgres

PRIMARYSYNCHRONOUS 
STANDBY

Automated failover (HA with very low RTO)



© E D B  2 0 2 4  —  A L L  R I G H T S  R E S E R V E D .

Kubernetes namespace/cluster Kubernetes
namespace

Application

You

CI/CD Pipeline

Database outside your Kubernetes namespace
(CloudNativePG internal DBaaS approach)
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K8s cluster

Continuous backup

AZ #1 AZ #2 AZ #3

Worker node Worker node Worker node

PRIMARY

PVCs

SYNCHRONOUS 
STANDBY

POTENTIALLY 
SYNCHRONOUS 

STANDBY

PVCs PVCs

WAL Archive Backup catalog

K8s cluster

Continuous backup

AZ #1 AZ #2 AZ #3

Worker node Worker node Worker node

DESIGNATED 
PRIMARY

PVCs

CASCADING 
REPLICA

CASCADING 
REPLICA

PVCs PVCs

WAL Archive Backup catalog

Symmetric architecture on 2 Kubernetes clusters
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Suggested reading from the CNCF blog
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The future
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Suggested reading from my blog
Maximizing Microservice Databases with Kubernetes, Postgres, and CloudNativePG
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Kubernetes namespace

Application

You

CI/CD Pipeline

Database inside your Kubernetes namespace
(CloudNativePG microservice database)

Stream aligned team
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Customer need Customer 
satisfactionThe “Pipeline”

How any customer-facing software should be ideally developed
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Collaborative development platformLocal environment Staging/Production

You

Automation 
pipelines

DevOps capabilities, CloudNativePG databases and automated pipelines

feedback

Git Pull 
Request (PR)

Code for App 
& DB

PR Container 
Image

E2E testsE2E tests

Merge on the 
main branch

Release 
Policy

kind kind

PR Container 
Image

End 
User

Deployment

Kubernetes

Version 
control

Test 
automation

Shift left on 
security

Continous 
integration

Database 
change 

management

Trunk based 
development

Continuous 
delivery

Automated 
deployment 

with database 
migrations
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Why the CNCF is strategic for CloudNativePG and EDB

Leaders for PostgreSQL as part of the CNCF

● The CNCF is the hub for cloud native innovation
○ Kubernetes Certified Service Provider

● CloudNativePG has access to services and resources from the CNCF
○ Guidance on open source governance and best practices

■ Initiative on the Cyber Resilience Act
○ Linux Foundation Mentorship Program

■ “Foreign data wrappers” project accepted for 2025 term 2 (Jun/Aug)
● CloudNativePG aims for Incubation

○ Interview key production adopters
○ Integration with other CNCF projects

■ OTeL, External Secrets, Keycloak (OAuth!!!), cert-manager, Kyverno, …



© E D B  2 0 2 4  —  A L L  R I G H T S  R E S E R V E D .



© E D B  2 0 2 4  —  A L L  R I G H T S  R E S E R V E D .

What lies ahead

Roadmap

● CNCF Incubation
● Features

○ Dynamic Loading of Extensions
○ Isolation checker for the liveness probe of a primary
○ PostgreSQL 18 support
○ Quorum Failover Protection
○ Make backup and recovery available via plugins only

■ including volume snapshots and volume group snapshots
○ `Role` resource (declarative role management)
○ Foreign Data Wrappers
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Suggested reading
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Live demo

Website, docs, and preview version



© E D B  2 0 2 4  —  A L L  R I G H T S  R E S E R V E D .

Conclusions
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KubeCon London 2025 - CNPG 2.0, Day 0
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PostgreSQL on Bare Metal

PostgreSQL on VMs

PostgreSQL on Kubernetes (Opportunity)

now?
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We are committed to make Postgres shine everywhere. Our focus now is Kubernetes.

EDB and CloudNativePG

● Pushing the boundaries databases in Kubernetes
○ Leading in both Postgres and Kubernetes communities

● Committed to an open core model
○ Cooperation with the Linux Foundation and CNCF

■ Linux Foundation Mentorship Program
■ Cyber Resilience Act

● Enterprise Level Differentiation by EDB on top of CloudNativePG
○ Long Term Support
○ Postgres Extended and EPAS
○ New Cloud Native Multi-Tiered Data Protection product (Q4 2025)
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Cattle or pets? Better … herds

 “Pinnawala orphanage provides a lifeline to the orphaned baby elephants and orphaned elephants lost in the wilderness” by Puviraj Diluckshan    _
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Your opportunity to run Postgres databases in Kubernetes starts today

Key take aways

● PostgreSQL is the most popular database
● From “Kubernetes is stateless” to “Databases are #1 workloads”
● CloudNativePG is the most popular operator for Postgres
● Internal/External DBaaS is the most popular use case for CNPG

○ Migration of VMs to bare metal K8s for license cost savings
○ ~0 cutover migrations/upgrades to CNPG via logical replication

● Cloud Neutrality for PostgreSQL databases
● EDB is your trusted leader in this space



Thank you

Maintainers

● Gabriele Bartolini
● Francesco Canovai
● Leonardo Cecchi
● Jonathan Gonzalez
● Marco Nenciarini
● Armando Ruocco
● Philippe Scorsolini

All the contributors, users and community 
members

EDB
For generously donating the intellectual property 
for this project and for their decades of 
invaluable contributions to the broader 
PostgreSQL ecosystem.

59

Join our community and help us shape the future of Postgres in Kubernetes!
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Help us innovate through open-source software!

The virtuous cycle of open-source software sustainability

Community

End users

Supporting 
Organisations

Don’t break this!
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Creators of 

gabrielebartolini.it    @_GBartolini_

enterprisedb.com

cloudnative-pg.io

postgresql.org

dok.community

cncf.io

Questions?
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June 17, 2025 | 11 AM CEST | 35 min
Scan the QR Code and join us for a big announcement
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We’re proud 
sponsors of
DevOpsDays 
Amsterdam*
devopsdays.org/events/2025-amsterdam
June 18-20

* We have 25% discount codes, talk to us

http://devopsdays.org/events/2025-amsterdam
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We’re proud 
sponsors of
KCD Utrecht*
kcdutrecht.nl
July 3

* We have discount codes, talk to us
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We’re proud 
Partner sponsors 
of PGDay Lowlands
2025.pgday.nl
September 12

http://2025.pgday.nl

