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Agenda

• Kubernetes introduction
• Stateful appliactions on Kubernetes
• Databases onKubernetes
• PostgreSQL on Kubernetes
• Not only databases
• CloudNativePG



What is Kubernetes

• Container orchestration platform (build with Docker, run with 
Kubernetes across many machines)
• Many machines (Nodes) join cluster and the workload is spread across all 

of them given some rules for allocating resources

• Running containers at scale (from a single machine to large 
clusters with hundreds or thousands of nodes)

• Declarative approach – you define how many instances (Pods) you 
want

• Extensible – everything is built with APIs, so it’s easy to add 
features – operators



Kubernetes glossary

• Pod – smallest deployable unit, one or more containers
• Service – network interface of Pods in Kubernetes cluster
• Deployment – Stateless application like web server with X amount 

of Pods
• StatefulSet – Deployment, but for stateful application
• Persistent Volume – Volume (network attached or local)
• Persistent Volume Claim – attachment of PV to a Pod



Working with Kubernetes

• Everything is in YAML file
• A lot of command line work (thanks kubectl)
• Operatos – programs running on Kubernetes extending it’s 

capabilities and handling domain-specific issues



Stateful applications on Kubernetes

• Databases (relational, NoSQL, KV,...)
• Message broker (RabbitMQ, Kafka,…)
• StatefulSet

• No concern over who is leader

• Operators & Custom Resources (extending Kubernetes)



Databases on Kubernetes

• StatefulSet
• Does not handle leader/primary election
• One or more StatefulSets?
• “Koordinator” as sidecar?
• ”Koordinator” as stanalone application?

• Kubernetes Operator



PostgreSQL on Kubernetes

• StatefulSet
• Helm Chart (Bitnami?)
• Zalando Operator (Patroni )
• CunchyData (license )
• CloudNativePG 



It’s not only about database

• Connection pooler
• Pgpool
• pgBouncer
• HAProxy



CloudNativePG
cloudnative-pg.io



What is CNPG?

• Open-source from EnterpriseDB
• Accepted as Cloud Native Compute Foundation Sandbox project 

(currently onboarding)
• Kubernetes Operator

• Level 5 (autopilot)

• 5.2k 



Postgres cluster

• Manifest (CRD)
• Supports native Kubernetes Secrets
• PostgreSQL parameters
• 3 Kubernetes Services

• Read-Write
• Read-Only
• Replicas



Initialized database

• initdb

• Database
• Owner
• User (Secret)

• Or…
• Restore database from a backup
• Create database/cluster from existing database cluster



Backups and WAL archiving

• Backups goes to object storage (S3/GCS/ASB)
• Backup of Kubernetes volumes (Velero)
• WAL archiving → Point In Time Recovery
• Automatic backups (ScheduledBackup)
• On-demand backup (via kubectl cli)



Restore cluster from backup

• Restore cluster from backup
• Could easily be done for feature branches with Git



Replication and replicas

• Postgres native replication
• Streaming replication (sync/async)

• 2 kinds of replicas
• Synchronyous (read-only traffic or failover target)
• Asynchronyous (Write performance)

• Replication slots
• Dedicated replication connections between instances

• Support for Kubernetes affinity (spread Pods across machines)



pgBouncer



Replica cluster



Monitoring



kubectl plugin



Questions? 
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