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Who Are Pure Storage 

A Leader for the Eleventh 

Consecutive Year*

Named A Leader again in the 

2024 Gartner® Magic 

Quadrant for Primary 

Storage.



The Oracle ACE Program
400+ technical experts helping peers globally

• The Oracle ACE Program recognizes and rewards community members for their 
technical and community contributions to the Oracle community

• 3 membership levels: Director, Pro, and Associate

• Nominate yourself or a colleague at ace.oracle.com/nominate

• Learn more at ace.oracle.com

@oracleaceFacebook.com/OracleACEsaceprogram_ww@oracle.com Oracle ACE Program Group

http://acenomination.oracle.com/
bit.ly/OracleACEProgram


Key Benefits

Cool swag*, Digital awards for 
social media, Oracle 
CloudWorld pass*, & more

ACE Member Benefits

Cloud Account

$5k USD Cloud account*

Networking

In-person & virtual 
networking opportunities for 
ACEs to connect with product 
development and each other.

Direct Access to Product 

Management

Multiple direct 
communication channels to 
product management and 
fellow ACEs

Exclusive Content

Exclusive monthly virtual 
meetings with product 
development teams + 
engaging guest speakers

Travel Support

ACE Directors are eligible for 
travel support to give 
presentations or lead 
workshops at conferences 
globally

* for Pro and Director levels5
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Agenda

• Introduction to Oracle and Containerization

• The Oracle Database Kubernetes Operator

• Oracle 23ai on OKE



Oracle and 
Containerization



8©2024 Pure Storage Uncomplicate Data Storage, Forever

Oracle Database on GitHub

Oracle provided Docker Build Scripts

• 23ai (23.5.0) FREE

• 21c (21.3.0) EE and SE2

• 19c (19.3.0) EE and SE2

• 18c (18.4.0) XE

• 18c (18.3.0) EE and SE2

• 12c Release 2 (12.2.0.2) EE and SE2

• 12c Release 1 (12.1.0.2) EE and SE2

• 11g Release 2 (11.2.0.2) XE

https://github.com/oracle/docker-images/tree/main/OracleDatabase
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Oracle Docker images
Oracle Container Registry

https://container-registry.oracle.com/
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Oracle Support for Database Running in Docker
MOS Doc ID 2216342.1
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Oracle RAC Database Support Now includes 21.3.0/19.16.0
MOS Doc ID 2488326.1
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Deploy Oracle 19c database in Kubernetes
With Helm

• Oracle Database Docker images can be deployed in Kubernetes 

using Helm charts

• Charts describe the application structure so that Helm can 

install and configure the pieces if the application 
• e.g. RAC and sharding

• Install Oracle database in Kubernetes cluster with helm install

• Oracle Database Helm charts are published on GitHub

• Supports customisation and extension
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Oracle Helm Install

• The Oracle 19c database Helm chart creates a multi-tenant, single pdb Oracle 

Database 19c running on Oracle Linux 7.

• Clone GitHub repo

% git clone https://github.com/oracle/docker-images.git
Cloning into 'docker-images'... remote: Enumerating objects: 15267, done. 
remote: Counting objects: 100% (129/129), done. remote: Compressing objects: 100% (96/96), done. 
remote: Total 15267 (delta 48), reused 73 (delta 23), pack-reused 15138 
Receiving objects: 100% (15267/15267), 10.23 MiB | 4.70 MiB/s, done. 
Resolving deltas: 100% (8973/8973), done.

% helm package docker-images/OracleDatabase/SingleInstance/helm-charts/oracle-db
Successfully packaged chart and saved it to: /root/oracle-db-1.0.0.tgz

% helm install db19c -f values.yaml oracle-db-1.0.0.tgz --dry-run

% helm install db19c -f values.yaml oracle-db-1.0.0.tgz

• Helm Dry Run Install

• Helm Install
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Running Oracle 23ai on Mac with Colima



Why Kubernetes Operators
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What is a Kubernetes Operator

Kubernetes Operators provide a way to package, deploy, and 
manage a Kubernetes application. 

Kubernetes Operators help in building cloud-native applications by 
automating deployment, scaling, backup and location independent 
restores.

Kubernetes Operators provide a way of delivering consistent 
deployments across cloud vendors and on-premises.
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OperatorHub.IO
38 Databases

https://operatorhub.io/?category=Database
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Multiple Operators Offering  Different Features



Aka 'OraOperator’

The Oracle Database
Operator for Kubernetes
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The Evolution of Containerisation for the
Oracle Database

Docker

• Running 
Containers on 
Docker Engine

• Oracle Images 
(Single Instance, 
Sharding, Oracle 
RAC & CMAN)

• Standalone 

Environments

• OL7 Support

• Docker Compose 

Podman

• Alternative to 
Docker

• Secure

• Oracle Images 
(Single Instance, 
Sharding, Oracle 
RAC & CMAN)

• Standalone 
Environments

• OL8 Support

• Podman Compose

Kubernetes

• Container 
Orchestration

• Software Defined 

Networking

• Observability and 
Scaling

• Single Instance & 
Sharding Support

• Helm

DB Operator

• Database-specific 
Controller

• Software extension 

of the Kubernetes 
APIs

• ADB, BaseDB, 
Single Instance 
database, Sharding 

& Multitenant

• Go
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Containerized Oracle Real Application Clusters (RAC) 
on Kubernetes
Oracle extends its commitment to making Oracle RAC easily accessible via:

• Oracle RAC in Docker Containers
• Available for Oracle 19c, 21c and 23ai

• https://blogs.oracle.com/maa/post/oracle-rac-on-docker-now-with-full-production-support

• Oracle RAC on Podman
• Podman images allow for a fast, lightweight deployment of Oracle RAC 19c, 21c, 23ai

• First container environment to support Oracle Linux 8

• A base Oracle RAC Podman image is available on GitHub/the Oracle Container Registry

• Customers can manually apply RUs to the base image and create custom images as needed

• Oracle RAC on Kubernetes
• Kubernetes orchestrates the deployment of Oracle RAC container images across pods

• Initial support on Oracle Linux Cloud Native Environment (OLCNE) with Oracle RAC 23ai

• Oracle Operator for Oracle RAC on Kubernetes coming soon

https://blogs.oracle.com/maa/post/oracle-rac-on-docker-now-with-full-production-support
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Oracle Database Operator for Kubernetes v1.1.0

https://github.com/oracle/oracle-database-operator
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Oracle Database 23ai Free 

Requires v1.0.1

https://github.com/cert-manager/cert-manager/releases/download/v1.14.2/cert-manager.yaml

https://github.com/cert-manager/cert-manager/releases/download/v1.14.2/cert-manager.yaml

Install cert-manager v1.14.2 (OKE default v1.14.2)

• kubectl apply -f https://github.com/cert-manager/cert-
manager/releases/download/v1.14.2/cert-manager.yaml

Install Database Operator v1.0.1 (OKE default v1.0.0)

• kubectl apply -f 
https://raw.githubusercontent.com/oracle/oracle-
database-operator/main/oracle-database-operator.yaml

https://github.com/cert-manager/cert-manager/releases/download/v1.12.0/cert-manager.yaml
https://github.com/cert-manager/cert-manager/releases/download/v1.12.0/cert-manager.yaml
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Install CertManager and Database Operator

• Install Certificate Manager

• The Database Operator uses webhooks for validating user input before persisting it in etcd. 

Webhooks require TLS certificates that are generated and managed by a certificate manager.

kubectl apply -f https://github.com/cert-manager/cert-

manager/releases/download/v1.14.4/cert-manager.yaml

Available in GitHub

• Pull Oracle Database Operator for Kubernetes

• Pull the latest Oracle Database Operator for Kubernetes from the Oracle GitHub Repo

git clone https://github.com/oracle/oracle-database-operator.git



OKE OraOperator Installation

Source sample text
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OCI Developer Services
Kubernetes Clusters (OKE)
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Oracle Database Operator v1.0.0 available as 
OKE Add-On



Using OraOperator v1.1.0

Oracle Database 23ai
on OKE using OraOperator
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Configure database 

• Localise 

configuration:

• name

• namespace

• secretName

• storageClass

• loadBalancer

23ai Free
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Provision containerized Oracle Database 23ai Free

• Provision database
kubectl create –f singleinstancedatabase_free.yaml

• Check pod status
kubectl get pods -n <namespace>



35©2024 Pure Storage Uncomplicate Data Storage, Forever

Logs
Oracle Database 23ai Free

• Use kubectl logs to view 

the database alert.log file
Kubectl logs <podname> -n 

<namespace>

• Use –follow to view 

database installation 

progress.

• Check 

• Database name

• Oracle version

• Status

• …
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Check Oracle Database 23ai Free

• Check Kubernetes services
kubectl get pvc -n <namespace>

• Check Kubernetes Persistent Volume Claim (PVC)
kubectl get pvc -n <namespace>

Using kubectl
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Oracle Database 23ai Free status 

• Watch State change from Pending -> Creating -> Patching -> Healthy
watch kubectl get singleinstancedatabase -n <namespace>

• Get database status
kubectl get singleinstancedatabase freedb-livelabs -n <namespace> -o "jsonpath={.status.status}"

Using OraOperator



38©2024 Pure Storage Uncomplicate Data Storage, Forever

Oracle Database 23ai Free details

• Get database name
export ORACLE_SID=$(kubectl get singleinstancedatabase -o 'jsonpath={.items[0].metadata.name}' -n 

<namespace>)

• Get database connection string
kubectl get singleinstancedatabase freedb-livelabs -n oracle23ai -o "jsonpath={.status.connectString}"



39©2024 Pure Storage Uncomplicate Data Storage, Forever

Connect to Oracle Database 23ai free

kubectl exec -it pods/${ORA_POD} -n oracle23ai -- sqlplus sys/${ORA_PASS}@${ORACLE_SID} as sysdba

Connecting via Kubernetes Database Container
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Connect to Oracle Database 23ai free

sql sys/${ORA_PASS}@//${ORA_CONN} as sysdba

Connecting via OCI LoadBalancer



Using Portworx Enterprise Cloud Native Software Defined Storage

Oracle 23ai Failover
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CSI

Container-Native vs. Connector Approach

Container-Native Storage Approach”Connector” Approach

Storage Array 1 Storage Array 2

• 1:1 container <> volume mapping

• Container capabilities vary depending on the capabilities of the 

underlying array

• Storage arrays often are challenged by the object count (# 

volumes, connections) and change rate (10,000s changes/day)

• Innovation limited to the features in the open CSI specification

• Storage arrays managed independently from K8s

Storage Array Local SSDs/HDDs

Storage Pool

Cloud Storage

• Many (1,000s):1 container <> volume mapping

• Designed to scale to 10,000s operations/day

• Ensures consistent storage services across ANY infrastructure

• Storage services container-granular and application consistent

• Storage “encapsulated” in a container-native virtual volume that is free to 

move with the container

• Managed as a native part of K8s

NetApp

Dell
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Availability Domain 2 Availability Domain 3

Availability Domain 1

Worker

WorkerWorker

Multi-zone high availability (HA)

VOL

VOL VOL

Volume replica placement
Follows K8s failure domains

Multi-zone 
Kubernetes cluster

ETCD ETCD

ETCD

Worker Worker

Worker
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Portworx for Oracle Container Engine for Kubernetes (OKE)
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OCI Block Volume Performance Units (VPUs)

https://docs.oracle.com/en-us/iaas/Content/Block/Concepts/blockvolumeperformance.htm
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Kubernetes Portworx Storage Class
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name

namespace

secretName

storageClass

loadBalancer

SingeInstanceDatabase
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Oracle Database 23ai Planned / Managed Failover
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Cordorn AD-1 & AD-2
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Kill Oracle23ai Pod

kubectl get pods -n oracle23ai -o custom-columns=NAME:metadata.name,IP:status.hostIP

kubectl get singleinstancedatabase -n oracle23ai
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Oracle Database 23ai Unplanned Failover
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Oracle 23ai running on AD-2
kubectl get pods -n oracle23ai -o custom-columns=NAME:metadata.name,IP:status.hostIP

kubectl get nodes -L topology.kubernetes.io/region,topology.kubernetes.io/zone
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Stop AD-2 Compute Instance
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OKE Compute Instance Stopped
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Oracle 23ai started on Availability Doman 1
kubectl get pods -n oracle23ai -o custom-columns=NAME:metadata.name,IP:status.hostIP

kubectl get nodes -L topology.kubernetes.io/region,topology.kubernetes.io/zone
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Kubernetes has started a new Oracle 23ai Pod
Pod relocated from AD-2 -> AD-1

sql sys/${ORA_PASS}@//${ORA_CONN} as sysdba
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Any Questions…
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