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Preface

( N\

A\ Warning

Oracle Cloud Native Environment 1.8 is now in Sustaining Support. See Oracle Open
Source Support Policies for more information. New security patches and bug fixes are
no longer provided for this software.

Migrate applications and data to Oracle Cloud Native Environment Release 2.<latest>
as soon as possible.

\. J

This document contains information about setting up and using the Rook module to provide
persistent storage to Kubernetes applications in Oracle Cloud Native Environment. The Rook
module deploys Ceph into the Kubernetes cluster to provide the storage. This document
describes how to deploy the Rook module and set up a Ceph cluster, and provides a basic
example to test the storage.

Documentation License

The content in this document is licensed under the Creative Commons Attribution—Share Alike
4.0 (CC-BY-SA) license. In accordance with CC-BY-SA, if you distribute this content or an
adaptation of it, you must provide attribution to Oracle and retain the original copyright notices.

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface
elements associated with an action, or terms
defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or
placeholder variables for which you supply
particular values.

monospace Monospace type indicates commands within a

paragraph, URLs, code in examples, text that
appears on the screen, or text that you enter.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle Accessibility
Program website at https://www.oracle.com/corporate/accessibility/.
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Access to Oracle Support for Accessibility

Oracle customers that have purchased support have access to electronic support through My
Oracle Support. For information, visit https://www.oracle.com/corporate/accessibility/learning-
support.html#support-tab.

Diversity and Inclusion

Oracle is fully committed to diversity and inclusion. Oracle respects and values having a
diverse workforce that increases thought leadership and innovation. As part of our initiative to
build a more inclusive culture that positively impacts our employees, customers, and partners,
we are working to remove insensitive terms from our products and documentation. We are also
mindful of the necessity to maintain compatibility with our customers' existing technologies and
the need to ensure continuity of service as Oracle's offerings and industry standards evolve.
Because of these technical constraints, our effort to remove insensitive terms is ongoing and
will take time and external cooperation.
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Introduction to the Rook Module

( N\

A\ Warning

Oracle Cloud Native Environment 1.8 is now in Sustaining Support. See Oracle Open
Source Support Policies for more information. New security patches and bug fixes are
no longer provided for this software.

Migrate applications and data to Oracle Cloud Native Environment Release 2.<latest>
as soon as possible.

(& J

Rook is a container storage platform built on Ceph. Rook is deployed as a Kubernetes operator
inside a Kubernetes cluster and automates the work required to provision Ceph-backed
persistent storage using the Kubernetes Container Storage Interface (CSI).

The Rook module is used to perform the installation of Rook into a Kubernetes cluster running
on Oracle Cloud Native Environment.

Ceph lets you set up various types of storage for Kubernetes applications:

e Block storage using a CephBlockPool. This provides raw block device volumes to pods.

e Shared file system storage using a CephFilesystem (CephFS). This provides mounting of a
shared POSIX (Portable OS Interface) compliant folder into one or more pods. This is
similar to NFS (Network File System) shared storage, or CIFS (Common Internet File
System) shared folders.

e Object storage using the CephObjectStore. This provides blob (Binary Large Object)
storage to pods.

A CephFilesystem volume can be used with ReadWriteMany persistent volumes, whereas a
CephBlockPool block volume can't as it's ReadWriteOnce.

A Ceph cluster and storage can be set up with a configuration file that contains the Ceph-
related Kubernetes custom resource definitions (CRDs) when you deploy the Rook module, or
after using the CRDs with the kubect| command.

For more information about Rook, see the upstream Rook documentation.
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Installing the Rook Module

( N\

A\ Warning

Oracle Cloud Native Environment 1.8 is now in Sustaining Support. See Oracle Open
Source Support Policies for more information. New security patches and bug fixes are
no longer provided for this software.

Migrate applications and data to Oracle Cloud Native Environment Release 2.<latest>
as soon as possible.

(& J

This chapter discusses how to install the Rook module to set up dynamically provisioned
persistent storage for Kubernetes applications using Ceph on Oracle Cloud Native
Environment.

Prerequisites

This section contains the prerequisites for installing the Rook module.

Setting up the Worker Nodes

The Rook module deploys Ceph as containers to the Kubernetes worker nodes. You need at
least three worker nodes in the Kubernetes cluster.

In addition, at least one of these local storage options must be available on the Kubernetes
worker nodes:

e Raw devices (no partitions or formatted file systems).
e Raw partitions (no formatted file system).
e LVM Logical Volumes (no formatted file system).

« Persistent Volumes available from a storage class in bl ock mode.

@ Tip

Use the | shl k -f command to ensure no file system is on the device or partition. If
the FSTYPE field is empty, no file system is on the disk and it can be used with Ceph.

Creating a Rook Configuration File

If you deploy the Rook module without a configuration file, the Rook operator pod (r ook- ceph-
oper at or) is created. You can then create a Ceph cluster and storage using the kubect |
command. You can optionally provide a Rook configuration file to set up a Ceph cluster and
storage, which is set up for you when you deploy the Rook module.

You can provide a Rook configuration file on the operator node in YAML format. The
configuration file contains the information to configure one or more Ceph clusters and storage
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types. You use Ceph-related Kubernetes CRDs in the configuration file to perform the setup.
Include as many CRDs in the configuration file as you need to set up Ceph clusters, storage
options, and storage providers. For example:

api Version: ceph.rook.io/vl
ki nd: CephC uster
met adat a
nane: rook-ceph
nanespace: rook
spec:

api Version: ceph.rook.io/vl
ki nd: CephBl ockPool
met adat a:
nane: replicapool
nanespace: rook
spec:

api Version: storage. k8s.io/vl
ki nd: StorageC ass
met adat a:

nane: rook-ceph-bl ock

annot ati ons:

st oragecl ass. kubernetes.io/is-default-class: "true"

provi sioner: rook.rbd. csi.ceph.com
par anet ers:

The Platform API Server uses the information contained in the configuration file when creating
the Rook module. Rook performs all the set up and configuration for Ceph, using the
information you provide in this file.

Use the upstream documentation to create CRDs. For information on the options available to
use in the configuration file, see the upstream Rook documentation for Ceph CRDs.

e N
© Important
The example CRDs in this section include CRDs to set up a basic Ceph cluster,

storage types, and storage class providers. These are examples only and aren't
recommended for a production environment.

. J

CephCluster CRD

The CephCluster CRD is used to create a Ceph cluster. The following example configuration
uses a Kubernetes cluster with 3 worker nodes that have a RAW disk attached to each node
as sdb. This example uses a Ceph cluster name of r ook- ceph in the r ook namespace. Note
that the Ceph image is pulled from the Oracle Container Registry.

api Version: ceph.rook.io/vl
ki nd: CephC uster
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met adat a
nane: rook-ceph
nanespace: rook
spec:
cephVersi on
i mage: container-registry.oracle.con ol cne/ ceph:v1l7.2.5
i mgePul | Policy: A ways
dat aDi r Host Pat h: /var/1ib/rook
mon:
count: 3
al l owmwul tipl ePer Node: fal se
dashboar d:
enabl ed: fal se
st orage:
useAl | Nodes: true
useAl | Devi ces: false
deviceFilter: sdb

CephBlockPool CRD

Use a CephBlockPool CRD to create the Ceph storage pool. This example sets up a replica
set of 3 in the CephBlockPool named repl i capool in the r ook hamespace.

api Version: ceph.rook.io/vl
ki nd: CephBIl ockPool
met adat a
nane: replicapoo
nanespace: rook
spec:
failureDomain: host
replicated:
size: 3
requi reSaf eRepl i caSi ze: true

StorageClass CRD for CephBlockPool

To allow pods to access the Ceph block storage, you need to create a StorageClass. An
example CRD for this follows:

api Version: storage. k8s.io/vl
ki nd: StorageC ass
met adat a
nane: rook-ceph-bl ock
annot ati ons:
storagecl ass. kubernetes.io/is-default-class: "true"
provi sioner: rook.rbd. csi.ceph.com
paraneters
clusterl D rook
pool : replicapoo
i mgeFormat: "2"
i mgeFeatures: |ayering
csi.storage. k8s.i o/ provi si oner-secret-name: rook-csi-rbd-provisioner
csi . storage. k8s.i o/ provi si oner-secret-namespace: rook
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csi.storage. k8s.io/ controll er-expand-secret-nane: rook-csi-rbd-provisioner
csi.storage. k8s.i o/ controll er-expand-secret-nanespace: rook
csi.storage. k8s.i o/ node- st age- secr et - nane: rook- csi -rbd- node
csi . storage. k8s. i o/ node- st age- secr et - nanespace: rook
csi.storage. k8s.iof/fstype: ext4
al | owol uneExpansi on: true
reclainPolicy: Delete

CephFilesystem CRD

You might also want to set up a CephFilesystem. You do this by including the CephFilesystem
CRD information in the configuration file. This example creates a CephFilesystem named nyf s
in the r ook namespace, with a replica count of 3.

api Version: ceph.rook.io/vl
ki nd: CephFil esystem
met adat a:
nane: nyfs
nanespace: rook
spec:
met adat aPool :
replicated:
size: 3
dat aPool s:
- name: replicated
replicated:
size: 3
preserveFi | esystemnDel ete: true
met adat aSer ver:
activeCount: 1
activeStandby: true

StorageClass CRD for CephFilesystem

To allow pods to access the CephFilesystem storage, you need to create a StorageClass. An
example CRD for this follows:

api Version: storage. k8s.io/vl
ki nd: StorageC ass
met adat a
nane: rook-cephfs
provi sioner: rook.cephfs.csi.ceph.com
par anet ers:
clusterlD: rook
fsName: nyfs
pool : myfs-replicated
csi.storage. k8s.i o/ provi si oner-secret-name: rook-csi-cephfs-provisioner
csi.storage. k8s.i o/ provi si oner-secret-namespace; rook
csi.storage. k8s.i o/ control | er-expand-secret-nane: rook-csi-cephfs-
provi si oner
csi.storage. k8s.i o/ control | er-expand-secret - nanespace: rook
csi.storage. k8s. i o/ node- st age- secr et - nane: rook- csi - cephfs-node
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csi . storage. k8s. i o/ node- st age- secr et - nanespace: rook
reclainPolicy: Delete

CephObjectStore CRD

You might also want to set up a CephObjectStore. You do this by including the
CephObjectStore CRD information in the configuration file. For example:

api Version: ceph.rook.io/vl
ki nd: CephQbj ect Store
met adat a

name: ny-store

nanespace: rook
spec:

met adat aPool

fail ureDomai n: host

replicated:
size: 3
dat aPool :

failureDomain: host
erasur eCoded:
dat aChunks: 2
codi ngChunks: 1
preservePool sOnDel ete: true

gat eway:
ssl CertificateRef:
port: 80
i nstances: 1

heal t hCheck:

startupProbe:
di sabl ed: fal se

r eadi nessProbe:
di sabl ed: fal se
periodSeconds: 5
failureThreshold: 2

StorageClass (bucket) CRD for CephObjectStore

To allow pods to access the CephObjectStorage storage, you need to create a StorageClass,
which creates a bucket. An example CRD for this follows:

api Version: storage. k8s.io/vl
ki nd: StorageC ass
met adat a:
nane: rook-ceph-bucket

provi sioner: rook-ceph. ceph. rook.io/ bucket
reclainPolicy: Delete
par anet ers:

obj ect StoreNare: ny-store

obj ect St or eNarmespace: rook
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Deploying the Rook Module

You can deploy all the modules required to set up Ceph storage for a Kubernetes cluster using
a single ol cnect| nodul e creat e command. This method might be useful to deploy the
Rook module at the same time as deploying a Kubernetes cluster.

If you have an existing deployment of the Kubernetes module, you can specify that instance
when deploying the Rook module.

This section guides you through installing each component required to deploy the Rook
module.

For the full list of the Platform CLI command options available when creating modules, see the
ol cnect| nodul e creat e command in Platform Command-Line Interface.

To deploy the Rook module:

1. If you don't already have an environment set up, create one into which the modules can be
deployed. For information on setting up an environment, see Installation. The name of the
environment in this example is nyenvi r onnent .

2. If you don't already have a Kubernetes module set up or deployed, set one up. For
information on adding a Kubernetes module to an environment, see Kubernetes Module.
The name of the Kubernetes module in this example is mycl ust er.

3. Create a Rook module and associate it with the Kubernetes module named nycl ust er
using the - - r ook- kuber net es- nodul e option. In this example, the Rook module is named
myr ook.

ol cnect! nodule create \

--envi ronnent - name nyenvironnent \
--nmodul e rook \

--name nyrook \
--rook- kuber net es- modul e nycl uster \
--rook-config rook-config.yan

The - - modul e option sets the module type to create, which is r ook. You define the name of
the Rook module using the - - name option, which in this case is myr ook.

The - -rook- kuber net es- nodul e option sets the name of the Kubernetes module.

The - -rook- confi g option sets the location of a YAML file that contains the configuration
information for the Rook module. This is optional.

If you don't include all the required options when adding the module, you're prompted to
provide them.

4. Usetheol cnectl nodul e install command to install the Rook module. For
example:

ol cnectl nodule install \
--envi ronnent - nane nyenvi ronnent \
--nane nyrook
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You can optionally use the - -1 og-1 evel option to set the level of logging displayed in the
command output. By default, error messages are displayed. For example, you can set the
logging level to show all messages when you include:

--1og-level debug

The log messages are also saved as an operation log. You can view operation logs as
commands are running, or when they've completed. For more information using operation
logs, see Platform Command-Line Interface.

The Rook module is deployed into the Kubernetes cluster.

Verifying the Rook Module Deployment

You can verify the Rook module is deployed using the ol cnect| nodul e i nstances
command on the operator node. For example:

ol cnect! modul e instances \
--envi ronnment - name nyenvi r onment

The output looks similar to:

| NSTANCE MCDULE STATE
mycl ust er kuber net es installed

myr ook r ook installed

Note the entry for r ook in the MODULE column is in the i nst al | ed state.

In addition, you can use the ol cnect| nodul e report command to review information
about the module. For example, use the following command to review the Rook module named
myr ook in myenvi ronnent :

ol cnect! nodul e report \

--envi ronnent - nane nyenvi ronnent \
--name nyrook \

--children

For more information on the syntax for the ol cnect| nodul e report command, see
Platform Command-Line Interface.

On a control plane node, verify the r ook- ceph deployments are running in the r ook
namespace. Confirm that the Ceph operator pod (r ook- ceph- oper at or ) deployment is running.

kubect| get depl oynents --nanespace rook

The output looks similar to:

NANVE READY UP-TO DATE AVAILABLE AGE
r ook- ceph- oper at or 1/1 1 1 163m
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If you used a configuration file to deploy extra Ceph objects, such as a Ceph cluster, storage,
and storage class provisioners, you might have more deployments running. For example:

NANVE READY UP-TO DATE AVAILABLE AGE
csi - cephf spl ugi n-provi sioner  2/2 2 2 159m
csi - rbdpl ugi n- provi si oner 2/ 2 2 2 159m
r ook- ceph- oper at or 1/1 1 1 163m
r ook- ceph-ngr-a 1/1 1 1 163m
1 1 163m

r ook- ceph-non- b 1/1
You can check the logs for the Ceph operator pod to ensure no errors occurred during the

deployment:

kubect!| |ogs --namespace rook rook-ceph-operator-...

On a control plane node, you can also verify any StorageClasses for the Ceph provisioner are
created using the kubect| get sc command. These are only created if you used a
configuration file to create them when deploying the module. For example:

kubect| get sc

The output looks similar to:

NAMVE PROVI SI ONER RECLAI MPOLI CY
VVOLUVEBI NDI NGMCDE .

r ook- ceph-bl ock (default) r ook. rbd. csi . ceph. com Del ete

| nedi at e .

r ook- cephfs rook. cephfs. csi.ceph.com Delete

| nedi at e

In this case, two StorageClasses exist, one named r ook- ceph- bl ock, which is the default
provider. This is the provider for Ceph block storage. The other StorageClass is named r ook-
cephf s, which is the provider for CephFilesystem (CephFS).

You can get more details about a StorageClass using the kubect| descri be sc command.
For example:

kubect| describe sc rook-ceph-block

The output looks similar to:

Nane: r ook- ceph- bl ock

| sDef aul t Ol ass: Yes

Annot ati ons: st oragecl ass. kubernetes.io/is-defaul t-class=true
Provi si oner: rook. rbd. csi. ceph. com

Par anet ers: cl uster! D=r ook, csi . storage. k8s.i o/ control | er-expand-

secret-nanme=rook- ...

Al | owWol umeExpansi on:  True
Mount Opt i ons: <none>
Recl ai nPol i cy: Del ete
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Vol uneBi ndi nghbde: | nedi at e
Events: <none>

Rook Module for Release 1.8
F87570-02 March 12, 2026

Copyright © 2023, 2026, Oracle and/or its affiliates. Page 9 of 9



Using Ceph Storage

( N\

A\ Warning

Oracle Cloud Native Environment 1.8 is now in Sustaining Support. See Oracle Open
Source Support Policies for more information. New security patches and bug fixes are
no longer provided for this software.

Migrate applications and data to Oracle Cloud Native Environment Release 2.<latest>
as soon as possible.

(& J

This chapter discusses how to use the Rook module to set up dynamically provisioned
persistent storage using Ceph for Kubernetes applications in Oracle Cloud Native
Environment.

Creating a CephCluster

This section contains a basic example on how to create a CephCluster.

If you don't create a Ceph cluster using a Rook configuration file, you can create one or more
clusters after the Rook module is deployed. You do this using the kubect| command to deploy
a CephCluster CRD.

For example, if you use the following CephCluster CRD in a YAML file:

api Version: ceph.rook.io/vl
ki nd: CephC uster
met adat a
name: rook-ceph
nanespace: rook
spec:
cephVersi on
i mage: container-registry.oracle.conlolcnel/ceph:vl7.2.5
i mgePul | Policy: A ways
dat aDi rHost Pat h: /var/1ib/rook
mon:
count: 3
al l owmwul tipl ePer Node: fal se
dashboar d:
enabl ed: fal se
st or age:
useAl | Nodes: true
useAl | Devi ces: false
deviceFilter: sdb
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On a control plane node, use the kubect| apply command to create the CephCluster with the
file:

kubect!| apply -f filename.yan

The CephCluster is created. You can verify the CephCluster is created using:

kubect| get cephcluster --nanespace rook

The output looks similar to:

NAMVE DATADI RHOSTPATH ~ MONCOUNT ~ AGE  PHASE
MESSAGE HEALTH . ..
rook-ceph  /var/lib/rook 3 4nm29s Ready Cluster created

successfully  HEALTH ...

Creating CephBlockPool Storage

This section contains a basic test to verify you can create and use CephBlockPool storage to
provide persistent block storage to applications running on Kubernetes.

If you don't create a CephBlockPool using a Rook configuration file, you can create one or
more after the Rook module is deployed. You do this using the kubect| command to deploy a
CephBlockPool CRD.

For example, if you use the following CephBlockPool CRD in a YAML file:

api Version: ceph.rook.io/vl
ki nd: CephBl ockPool
met adat a:
nane: replicapool
nanespace: rook
spec:
failureDomain: host
replicated:
size: 3
requireSaf eRepl i caSi ze: true

On a control plane node, use the kubect| apply command to create the CephBlockPool with
the file:

kubect!| apply -f filenane.yanl

The CephBlockPool is created. You can verify the CephBlockPool is created using:

kubect| get cephbl ockpool --namespace rook
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The output looks similar to:

NANVE PHASE
repl i capool Ready

If you don't create a StorageClass for the CephBlockPool using a Rook configuration file, you
can create one after the Rook module is deployed.

For example, if you use the following StorageClass CRD in a YAML file:

api Version: storage. k8s.io/vl

ki nd: StorageC ass

met adat a
nane: rook-ceph-bl ock
annot ati ons

st oragecl ass. kubernetes.io/is-default-class: "true"

provi sioner: rook.rbd. csi.ceph.com

par anet ers:
clusterl D rook
pool : replicapoo
i mgeFormat: "2"
i mgeFeatures: |ayering
csi.storage. k8s.i o/ provi si oner-secret-name: rook-csi-rbd-provisioner
csi.storage. k8s.i o/ provi si oner-secret-namespace: rook
csi.storage. k8s.i o/ controll er-expand-secret-nane: rook-csi-rbd-provisioner
csi.storage. k8s.i o/ controll er-expand-secret-nanespace: rook
csi.storage. k8s. i o/ node- st age- secret-nane: rook-csi-rbd-node
csi . storage. k8s.i o/ node- st age- secr et - nanespace: rook
csi.storage. k8s.iof/fstype: ext4

al | owol uneExpansi on: true

reclainPolicy: Delete

On a control plane node, use the kubect| appl y command to create the StorageClass with the
file:

kubect!| apply -f filename.yan

The StorageClass is created. You can verify the StorageClass is created using:

kubect!| get sc

The output looks similar to:

NAVE PROVI SI ONER RECLAI MPOLI CY
VOLUMEBI NDI NGVODE ..

r ook- ceph- bl ock (default) rook. rbd. csi.ceph.com Delete

[ mredi at e

To create a test application to use the CephBlockPool storage:
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1. Create a Kubernetes PersistentVolumeClaim file. On a control plane node, create a file
named pvc- cephbl ock. yan . Copy the following into the file.

api Version: vl
ki nd: PersistentVol umed ai m
met adat a:
name: myrook- bl ock- pvc
spec:
accesshMdes:
- ReadWiteOnce
resour ces:
requests:
storage: 1G

2. Create the Kubernetes PersistentVolumeClaim.

kubect!| apply -f pvc-cephbl ock. yan

3. You can see the PersistentVolumeClaim is created using the kubect| get pvc
command:

kubect| get pvc

The output looks similar to:

NANVE STATUS  VOLUME CAPACITY  ACCESS MODES
STORAGECLASS AGE
myr ook- bl ock-pvc  Bound pvc-72da7... 1G RWO r ook-

ceph-block 1h

You can get more details about the PersistentVolumeClaim using the kubect | descri be
pvc command. For example:

kubect| describe pvc nyrook- bl ock-pve

The output looks similar to:

Nane: myr ook- bl ock- pvc

Nanespace: def aul t

Storaged ass: rook-ceph-bl ock

Status: Bound

Vol une:; pvc- 72da7chf - 9ede- 49¢9- 92¢f - 65047e3780dd
Label s: <none>

Annot ati ons: pv. kuber net es. i o/ bi nd-conpl eted: yes

pv. kuber net es. i o/ bound- by-control | er: yes

vol une. bet a. kuber net es. i o/ st or age- provi si oner
rook. rbd. csi . ceph. com

vol unme. kuber net es. i o/ st or age- provi si oner:
rook. rbd. csi . ceph. com

Finalizers: [ kubernetes.iol pvc-protection]
Capaci ty: 1G

Access Mdes: RWO

Vol umeMbde: Fil esystem
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Used By: <none>
Events

4. Create a Kubernetes application that uses the PersistentVolumeClaim. Create a file named
ngi nx- bl ock. yam and copy the following into the file.

api Version: apps/vl
ki nd: Depl oynent
met adat a
| abel s:
run: nynginx
name: myngi nx- bl ock
spec:
replicas: 1
sel ector:
mat chLabel s
run: nynginx
tenpl at e:
met adat a:
| abel s:
run: nyngi nx
spec:
cont ai ners:
- image: container-registry.oracle.confolcne/nginx:1. 17.7
name: myngi nx
ports:
- containerPort: 80
vol unehMbunt s:
- name: nginx-pvc
mount Pat h: /usr/share/ ngi nx/ ht n
vol unes
- name: nginx-pvc
per si st ent Vol umed ai m
cl ai mNanme: nyrook- bl ock- pvc

5. Start the application:
kubect!| apply -f nginx-bl ock. yam

6. You can see the application is running using the kubect| get depl oynent command:

kubect| get depl oynent

The output looks similar to:

NANVE READY UP-TO DATE AVAILABLE AGE
myngi nx- bl ock 1/1 1 1 65s

7. You can see the application is using the PersistentVolumeClaim to provide persistent
storage on CephBlockPool storage using the kubect| descri be depl oynent
command

kubect| describe depl oynent nyngi nx- bl ock
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The output looks similar to:

Pod Tenpl ate:
Label s:  run=nyngi nx
Cont ai ners:
nyngi nx:
| mage: contai ner-registry.oracle.confolcne/nginx:1.17.7
Port: 80/ TCP
Host Port: 0/ TCP
Environment: <none>
Mount s:
[ usr/share/ ngi nx/ ht i from ngi nx-pvc (rw
Vol unes:
ngi nx- pvc:
Type: Persi stent Vol uneC aim (a reference to a

Persi stent Vol uneC ai min the same namespace)
d ai mMNane:  myrook- bl ock- pvc
ReadOnl y: fal se

8. You can delete the test application using:

kubect| del ete depl oynent nyngi nx-bl ock

9. You can delete the PersistentVolumeClaim using:

kubect| del ete pvc nyrook-bl ock-pvc

Creating CephFilesystem Storage

This section contains a basic test to verify you can use CephFilesystem storage to provide
persistent storage to applications running on Kubernetes.

If you don't create a CephFilesystem using a Rook configuration file, you can create one or
more after the Rook module is deployed. You do this using the kubect| command to deploy a
CephFilesystem CRD.

For example, if you use the following CephFilesystem CRD in a YAML file:

api Versi on: ceph.rook.io/vl
ki nd: CephFil esystem
met adat a:
name: nyfs
namespace: rook
spec:
met adat aPool :
replicated:
size: 3
dat aPool s:
- nane: replicated
replicated:
size: 3
preserveFi | esystemnDel ete: true

Rook Module for Release 1.8
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met adat aSer ver:
activeCount: 1
activeStandby: true

On a control plane node, use the kubect| appl y command to create the CephFilesystem with
the file:

kubect!| apply -f filename.yan

The CephFilesystem is created. You can verify the CephFilesystem is created using:

kubect| get cephfil esystem --nanespace rook

The output looks similar to:

NAME  ACTIVEMDS AGE  PHASE
myfs 1 18s  Ready

If you don't create a StorageClass for the CephFilesystem using a Rook configuration file, you
can create one after the Rook module is deployed.

For example, if you use the following StorageClass CRD in a YAML file:

api Version: storage. k8s.io/vl
ki nd: StorageC ass
met adat a
nane: rook-cephfs
provi sioner: rook.cephfs.csi.ceph.com
par anet ers:
clusterl D rook
fsName: nyfs
pool : myfs-replicated
csi . storage. k8s.iof provi si oner-secret-nane: rook-csi-cephfs-provisioner
csi.storage. k8s.i o/ provi si oner-secret - namespace: rook
csi.storage. k8s.io/ controll er-expand-secret-nane: rook-csi-cephfs-
provi si oner
csi.storage. k8s.i o/ controll er-expand-secret - nanespace: rook
csi.storage. k8s. i o/ node- st age- secr et - nane: rook- csi - cephfs-node
csi.storage. k8s. i o/ node- st age- secr et - nanespace: rook
reclainPolicy: Delete

On a control plane node, use the kubect| appl y command to create the StorageClass with the
file:

kubect!| apply -f filename.yan

The StorageClass is created. You can verify the StorageClass is created using:

kubect| get sc
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The output looks similar to:

NANVE PROVI SI ONER RECLAI MPOLI CY
VOLUVEBI NDI NGMCDE .

r ook- ceph-bl ock (default) rook. rbd. csi . ceph. com Del ete

| medi at e e

r ook- cephfs rook. cephfs.csi.ceph.com Delete

| medi at e

To create a test application to use the CephFilesystem storage:

1.

Create a Kubernetes PersistentVolumeClaim file. On a control plane node, create a file
named pvc- cephfs. yam . Copy the following into the file.

api Version: vl
ki nd: PersistentVol umeC ai m
met adat a:
nane: nyrook-pvc-fs
spec:
accesshbdes:
- ReadWi t eMany
resour ces:
requests:
storage: 1G
st orageC assNane: rook-cephfs

Create the Kubernetes PersistentVolumeClaim.
kubect| apply -f pvc-cephfs.yan

You can see the PersistentVolumeClaim is created using the kubect| get pvc
command:

kubect| get pvc

The output looks similar to:

NAVE STATUS VOLUME CAPACITY  ACCESS MODES
STORAGECLASS AGE

myr ook- pvc-fs Bound pvec-. .. 1G RWK r ook-
cephfs 18s

You can get more details about the PersistentVolumeClaim using the kubect| descri be
pvc command. For example:

kubect!| describe pvc nyrook-pvc-fs

The output looks similar to:

Name: myr ook- pve-fs
Nanmespace: def aul t
Storaged ass: rook-cephfs
Status: Bound
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Vol une: pvc- b98f 9230- 03d9- 401d- 919- 81491eb785f 9
Label s: <none>
Annot at i ons: pv. kubernet es. i o/ bi nd- conpl eted: yes

pv. kuber net es. i o/ bound- by-control l er: yes
vol une. bet a. kuber net es. i o/ st or age- provi si oner

rook. cephfs. csi. ceph. com
vol une. kuber net es. i o/ st or age- provi si oner:
rook. cephfs. csi. ceph. com

Finalizers: [ kubernetes.i ol pvc-protection]
Capaci ty: 1G
Access Mydes: RWK
Vol umeMbde: Fil esystem
Used By: <none>
Events
Type Reason Age
From

Normal  External Provisioning 106s persistentvol ume-
control | er

Nor mal  Provi sioni ng 106s rook. cephfs. csi.ceph. comcsi -

cephf spl ugi n-provisio. .

Nor mal  Provi si oni ngSucceeded 106s rook. cephfs. csi.ceph.comcsi-

cephf spl ugi n-provisio. .

Create a Kubernetes application that uses the PersistentVolumeClaim. Create a file named

ngi nx- cephfs. yanl and copy the following into the file.

api Version: apps/vl
ki nd: Depl oynent
met adat a
| abel s:
run: nyngi nx
name: myngi nx- cephfs
spec:
replicas: 1
sel ector:
mat chLabel s
run: nynginx
tenpl at e:
met adat a:
| abel s:
run: nyngi nx
spec:
cont ai ners:

- imge: container-registry.oracle.comolcne/nginx:1.17.7

name: myngi nx

ports:

- containerPort: 80

vol unehMbunt s:

- name: nginx-pvc

mount Pat h: /usr/share/ ngi nx/ ht n

vol unes
- name: nginx-pvc
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persi st ent Vol uned ai m
cl ai mName: nyrook-pvc-fs

Start the application:
kubect!| apply -f nginx-cephfs.yan
You can see the application is running using the kubect| get depl oynent command:

kubect| get depl oynent

The output looks similar to:

NAVE READY  UP-TO DATE  AVAILABLE AGE
myngi nx-cephfs 1/1 1 1 16s

You can see the application is using the PersistentVolumeClaim to provide persistent
storage on CephFilesystem using the kubect | descri be depl oynent command:

kubect| describe depl oynent nyngi nx-cephfs

The output looks similar to:

Pod Tenpl at e:
Label s:  run=nyngi nx
Cont ai ners:
nmyngi nx:
| mage: container-registry.oracle.comolcne/nginx:1. 17.7
Port: 80/ TCP
Host Port: 0/ TCP
Environment: <none>
Mount s:
[usr/share/ ngi nx/ html from ngi nx-pvc (rw
Vol unes:
ngi nx- pvc:
Type: Persi stent Vol umeC aim (a reference to a

PersistentVoluneCaimin the ...

C ai mName:  nyrook-pvc-fs

ReadOnl y: fal se
You can delete the test application using:
kubect| del ete depl oyment myngi nx-cephfs

You can delete the PersistentVolumeClaim using:

kubect| del ete pvc myrook-pvc-fs
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Creating CephQObjectStore Storage

This section contains a basic test to verify you can use CephObjectStore storage to provide
object storage to applications running on Kubernetes.

The example in this section is based on the upstream Rook documentation example to create
a CephObjectStore, and then test it. The content here is changed to use the r ook Kubernetes
namespace (the default namespace for Rook in Oracle Cloud Native Environment), but is
otherwise the same. To create an application to test that you can put or get an object from the
CephObjectStore, see the upstream documentation. The information here shows you how to
set up the CephObjectStore and create an ObjectBucketClaim, but not how to create an
application to test it.

If you don't create a CephObjectStore using a Rook configuration file, you can create one or
more after the Rook module is deployed. You do this using the kubect| command to deploy a
CephObjectStore CRD.

For example, if you use the following CephObjectStore CRD in a YAML file:

api Version: ceph.rook.io/vl
ki nd: CephChj ect Store
met adat a

name: ny-store

nanespace: rook
spec:

met adat aPool

fail ureDomai n: host

replicated:
size: 3
dat aPool :

failureDomain: host
erasur eCoded:
dat aChunks: 2
codi ngChunks: 1
preservePool sOnDel ete: true

gat eway:
ssl CertificateRef:
port: 80
i nstances: 1

heal t hCheck:

startupProbe:
di sabl ed: false

r eadi nessProbe:
di sabl ed: false
periodSeconds: 5
failureThreshold: 2

On a control plane node, use the kubect| appl y command to create the CephObjectStore with
the file:

kubect! apply -f filenane.yan
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The CephObjectStore is created. You can verify the CephObjectStore is created using:

kubect| get cephobjectstore --namespace rook

The output looks similar to:

NAMVE PHASE
my-store  Ready

You can confirm the object store is configured by showing the pod is started:

kubect| get pod -1 app=rook-ceph-rgw --namespace rook

The output looks similar to:

NANVE READY  STATUS RESTARTS  AGE
r ook- ceph-rgw ny-store-a-. .. 1/1 Running 0 3nmB5s

If you don't create a StorageClass (bucket) for the CephObjectStore using a Rook
configuration file, you can create one after the Rook module is deployed.

For example, if you use the following StorageClass CRD in a YAML file:

api Version: storage. k8s.io/vl
ki nd: StorageC ass
met adat a:
nane: rook-ceph-bucket

provi sioner: rook-ceph. ceph. rook.io/ bucket
reclainPolicy: Delete
par anet ers:

obj ect St oreName: ny-store

obj ect St or eNamespace: rook

On a control plane node, use the kubect| appl y command to create the StorageClass with the
file:

kubect!| apply -f filename.yan

The StorageClass is created. You can verify the StorageClass is created using:

kubect!| get sc

The output looks similar to:

NAVE PROVI SI ONER RECLAI MPOLI CY
VOLUMEBI ND . . .

r ook- ceph- bl ock (default) rook. rbd. csi.ceph. com Del ete

[ mredi at e

r ook- ceph- bucket r ook- ceph. ceph. rook. i o/ bucket Del ete

[ mredi at e
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r ook- cephfs r ook. cephfs. csi.ceph.com Del ete
| mredi at e

To create an ObjectBucketClaim to access the CephObjectStore storage:

1. Create a Kubernetes ObjectBucketClaim file. On a control plane node, create a file named
obc. yam . Copy the following into the file.

api Versi on: objectbucket.io/vlal phal
ki nd: Obj ectBucketC aim
met adat a:

nane: ceph-bucket
spec:

gener at eBucket Name: ceph- bkt

st orageC assNane: rook-ceph-bucket

2. Create the Kubernetes ObjectBucketClaim.

kubect! apply -f obc.yam

3. You can see the ObjectBucketClaim is created using the kubect| get obc command:

kubect| get obc

The output looks similar to:

NAMVE AGE
ceph- bucket 31s

You can get more details about the ObjectBucketClaim using the kubect| descri be
obc command. For example:

kubect| describe obc ceph-bucket

The output looks similar to:

Nane: ceph- bucket
Nanespace: def aul t
Label s: <none>

Annot ations: <none>
APl Version: objectbucket.io/vlal phal

Ki nd: bj ect Bucket d ai m
Met adat a:
Creation Timestanp: <date>
Gener ation: 1

Managed Fi el ds:
APl Version: objectbucket.io/vlal phal
Fields Type: FieldsVl
fieldsVi:
f: net adat a:
f:annotations:

f:kubect! . kubernetes.io/last-applied-configuration:
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f: spec:

f: generat eBucket Name:
f:storageC assNare:

Manager : kubect ! -client-side-apply
Qper ati on: Updat e
Ti me: <dat e>
Resource Version: 354339
ul D c53e5eb7- f 460- 435a- bh31d- 2eaablbcddd3
Spec:
CGenerate Bucket Name: ceph- bkt
Storage C ass Nane: r ook- ceph- bucket
Events: <none>

4. To create a Kubernetes application that uses the ObjectBucketClaim, follow the rest of the
example in the upstream Rook documentation.

5. You can delete the ObjectBucketClaim using:

kubect| del ete obc ceph-bucket
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Removing the Rook Module

A\ Warning

Oracle Cloud Native Environment 1.8 is now in Sustaining Support. See Oracle Open
Source Support Policies for more information. New security patches and bug fixes are
no longer provided for this software.

Migrate applications and data to Oracle Cloud Native Environment Release 2.<latest>
as soon as possible.

You can remove a deployment of the Rook module and leave the Kubernetes cluster in place.
To do this, you remove the Rook module from the environment.

If you used a Rook configuration file to deploy the Rook module, any Ceph configuration in that
file is also removed, including Ceph clusters, storage, and StorageClasses. If you manually set
up Ceph using the kubect| command with CRD files, that Ceph setup remains in place.
Remove these manually before removing the Rook module.

Use the ol cnect| nodul e uni nstall command to remove the Rook module. For
example, to uninstall the Rook module named nyr ook in the environment named
myenvi ronnent :

ol cnect! nodul e uninstall \
--envi ronnent - name nyenvironnent \
--name nyrook

The Rook module is removed from the environment.
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