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OperatorHub
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4. ¥EEYOpenShift VirtualizationB) 855§ « A% — TFinstall (Z48) o

OpenShift Virtualization

£X provic

Install

Latest version
262

Capability level

@ Basic Install

é Seamless Upgrades
¢ Full Lifecycle

Provider type
Red Hat

Provider
Red Hat

5. fEInstall Operator (&%

Red Hat

Requirements

Your cluster must be installed on bare metal infrastructure with Red Hat Enterprise Linux CoreOS

workers.

Details

OpensShift Virtualization extends Red Hat OpenShift Container Platform, allowing you to host and
manage virtualized workloads on the same platform as container-based workloads. From the OpenShift
Container Platform web console, you can import a VMware virtual machine from vSphere, create new or
clone existing VMs, perform live migrations between nodes, and more. You can use OpenShift
Virtualization to manage both Linux and Windows VMs.

The technology behind OpenShift Virtualization is developed in the KubeVirt open source community.
The KubeVirt project extends Kubernetes by adding additional virtualization resource types through
Custom Resource Definitions (CRDs). Administrators can use Custom Resource Definitions to manage
VirtualMachine resources alongside all other resources that Kubernetes provides.
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Update channel”
O 21

022

O 23

024

@ stable

Installation mode *

This mode is not supperted by this Operator
@ A specific namespace on the cluster

Operator will be available in a single Namespace only.

Installed Namespace *

@ Operator recommended Namespace: @ openshift-cnv

ﬂ Namespace creation

MNamezpace openshift-cnv does not exist and will be created.

() Select a Namespace

Approval strategy *
@ Automatic

O Manual

OpenShift Virtualization
2.6.2 provided by Red Hat

Installing Operator

The Operator is being installed. This may take a few minutes.

View installed Operators in Mamespace openshift-cnv

7. ZEESIREE 2% « #—T TCreate hyperconverged (Ei#BRI&I)

@ OpenShift Virtualization
provided by Red Hat
Provided APls

(™ openshift 0 Required
Virtualization
Deployment

Reprezents the deployment of

OpenShift Virtualization



@ OpenShift Virtualization 0
2.6.2 provided by Red Hat

Installed operator - operand required

The Operator has installed successfully. Create the required custom resource to be able
to use this Operator.

GE HyperConverged @ Required
Creates and maintains an OpenShift Virtualization Deployment

Create HyperConverged View installed Operators in Namespace openshift-cnv

8. f£Create hyperconverged (JEIIBRIEIN) ZMEL ~ #—TCreate (BiI) - IBZXFAIETERZH o LT
BRAtAZLE OpenShiftE#iL ©



Name *

kubevirt-hyperconverged

Labels

app=frontend

Infra >
infra HyperConvergedConfig influences the pod configuration (currently only placement) for all the infra components needed on the
virtualization enabled cluster but not necessarely directly on each node running VMs/VMIs.

Workloads >

workloads HyperConvergedConfig influences the pod configuration (currently only placement) of components which need to be running on a
node where virtualization workloads should be able to run. Changes to Workloads HyperConvergedConfig can be applied only without existing
workload.

Bare Metal Platform

© -

BareMetalPlatform indicates whether the infrastructure is baremetal.

Feature Gates >

featureGates iz a map of feature gate flags. Setting a flag to “true” will enable the feature. Setting “false™ or removing the feature gate,
disables the feature

Local Storage Class Name

LocalStorageClassMame the name of the local storage class.
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Project: openshift-cnv = =

Installed Operators

Installed Operators are represented by ClusterServiceVersions within this Namespace. For more information, see the Understanding Operators documentation &. Or create an Operator and
ClusterServiceVersion using the Operator SDK iz

Name ~  Searchby name.. /

Name T Managed Namespaces Status Last updated Provided APIs
O_PEI'\Shift_ openshift-cnv @ Succeeded @ May 18, 8:02 pm OpenShift Virtualization H
VII‘tLIBhZEftIOI'I Up to date Deployment
2.6.2 provided by Red Hat HostPathProvisioner deployment
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Bt URL REHRRHARFERAREREKIER - EGEPEIL—(E PVC openshift-

@ virtualization-os-images #& KVM BEEMEGIRF L TEHE PVC  [SABHETEEH4PVCS

BRMNERICEZMR « USHHBIEERFENKVMRERE - 2818 « B PVC S7EERER
HREPHERSEAFEILERT ~ M rootdisk YL TUAE BLE MINNEI EE#itas £ o

You e kogged in as & temporry sdministrative User Update the chuster Oiuth configuration to allow others 10 log in

Project openshift-virtualzation-os-images +

VirtualMachines

9 @ 0 oy

Create new VirtualMachine

an opticn to creste a VirtualMachine from

Q i " Bitems =[]

v Operating system CentOS Stream9 VM CentOS7VM Red Hat Enterprize Linux 7 VM
CentOS entos-stresmd-sarver-smal centonT-servec-small thel7-zerver-sma
Project openchit
Boat source PVC
Workioad Serve
=
Memory 2 G582 Memory 2 Gi&

~ Workioad

TR DRI EE ERAREBEET VM o BIENIR—T * HARR * 1R ~ AR * REHAER ¢ ~ S — (AR
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https://docs.openshift.com/container-platform/4.14/virt/virtual_machines/creating_vms_custom/virt-creating-vms-from-custom-images-overview.html
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https://docs.openshift.com/container-platform/4.14/virt/virtual_machines/creating_vms_custom/virt-creating-vms-from-custom-images-overview.html
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"!, CentOS Stream 9 VM

centos-streamS-server-small

Template info

Operating system

CentOS Stream 9 VM

Workload type

Server (default)

Description
Template for CentOS Stream 9 VM or newer. A
PVC with the CentOS Stream disk image must
be available

Documentation

Refer to documentation

MNetwork interfaces (1)
Mame

default

Disks (2)
MName
rootdisk

cloudinitdisk

Hardware devices (0)

GPU devices

Host devices
Quick create VirtualMachine @
VirtualMachine name * Project
centos-stream9-pleased-ham openshift-virtualization-os-images

Start this VirtualMachine after creation

Quick create VirtualMachine

Network

Pod networking

Drive

Disk

=

ncel

Type

Masquerade

Size

W
)

Q
Lwil




ernpiate. Cont

Oparating system

CentDS Stream 9VM

CPU | Memory

Project openshift-virtualization-os-images

eI AL Scheduling
Name
o o
Namezpace
penshift-virualization-os-images
Description
e s

-

VirnualMachine

Customize and create VirtualMachine

Retwork interface: Dicks Soripts Metacata

Hame Nt Type
ks {
Mare Drive Siz
Dek B
------- Dk

Hargware Savices

GPU devices

”,
Host devices #
Machine type
Heacles: mode
Bootmace o
oS
Hostame
Startin pause mode o #
Workinad profile
et I
Create VirtualMachine e
0 s -
Lt LS
@D centos-stream9-zealous-anaconda &#umng
- 1 Source Size Drive Interface Storage class A
] : o |
(el
File systems @
Mame 1 File system type Mount point fotal bytes Used bytes
Lt B 5

T{ERZ : Red Hat OpenShiftE#{CEENetApp ONTAP IHAE
A EIERAAAN{A{E R Red Hat OpenShift [E#CRE T A4 - i EEIE3I VMware BEZE

OpenShift £ o
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FEARAERCBRETIAEEHSHE VM 7% VMware 28 ZE OpenShift [E#E

FEAEIPR - HAEEENEERRE T AEM K EEREEIE VMware BEZE OpenShift Container £ & _E#AT
B9 OpenShift EE##ME ~ AifFEFE Astra Trident £2 NetApp ONTAP 7755 %S

BUT 81 TSR ONTAP SAN {77485 RHEL VM 4t VMware B882 OpenShift BEHHE ~ W51
Z2H o

£/ Red Hat MTV #& VM 88 = {5 NetApp ONTAP #7758 OpenShift 1L

TEETEEREIEN VMware 8 ZE Red Hat OpenShift EE#H{EHIE FEEAR o

Migration of VM from VMware to OpenShift Virtualization

/_ - \ / 6EF?EHI¢§H| FT  Red Hat CpenShit 2 \
e i) Cosvbaiieer Battorm Wiruadization b
ViMware
ol medan
""'". E_‘ i e e e I S B CreterprnaLinue
network rapping from VM o
Vi ieeo | o MiANopodnenwo® |
pod
L ], @
) A L
a@.,tn?"ﬂ;\ofaﬂ.é’_c{ PV apnd PY crealed from
ey E\ﬁ*aimqe‘_‘t e storagp class weng Triden!
et WDDK copies data ki
@ / from VM disksto PV _- ’\

o1 ONTAPor
7| any datastore

FHHTZEBRSIRIFF

BEH VMware

* BZLEFEA RHEL 9.3 B RHEL 9 VM ~ IHEEC FFI4EAS
°CPU : 2 “:CIBR& : 20 GB ~ FEf : 20 GB
° FEFAEE | root EAEMBEEEFERENE

* VM ZE#ETR4ER -« BIZEE PostgreSQL fAIARES ©
° PostgreSQL fAlAR2FERNE) ~ It o] 7E RItE R RN ED

systemctl start postgresqgl.service’
systemctl enable postgresqgl.service
The above command ensures that the server can start in the VM in

OpenShift Virtualization after migration
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° FTHE 2 BEFE ~ 1 EERRN 1 EERY) - 552H "HEE" ITTE RHEL ERE PostgreSQL fd
ARSI BRI EMREIEERIET

() RS PostgreSQL MRS  ILMARTSTERILFSELE -

7 OpenShift #&
THREBERLEE MTV ZRI5EHK -

* OpenShift # 4.13.34
« "Astra Trident 23.10"

© EREEEIEL FRRA iISCSI VL ERRIE (GEARC ONTAP - SAN #77485!) o A2 RIRMAY yaml ~ UEIER
Erh BRI LR iSCSI RIFFEE o

* Trident B URFEFIER) « TWAMEMA iISCSI BY ONTAP SAN o :52RBHRMHAY yaml 1222 « BERZ Trident &%
MEFLEER ©

* "OpenShiftE#E{L"

EETE OpenShift ZBEEIEE EZR4E iSCSI ML EFRE - BEALUTIRMERN yaml 1%
A iISCSI HUHEEEE,

apiVersion: apps/vl
kind: DaemonSet
metadata:
namespace: trident
name: trident-iscsi-init
labels:
name: trident-iscsi-init
spec:
selector:
matchLabels:
name: trident-iscsi-init
template:
metadata:
labels:
name: trident-iscsi-init
spec:
hostNetwork: true
serviceAccount: trident-node-linux
initContainers:
- name: init-node
command :
- nsenter
- —-mount=/proc/1l/ns/mnt
- sh

- —C
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https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://access.redhat.com/documentation/fr-fr/red_hat_enterprise_linux/9/html/configuring_and_using_database_servers/installing-postgresql_using-postgresql
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.openshift.com/container-platform/4.13/virt/install/installing-virt-web.html
https://docs.openshift.com/container-platform/4.13/virt/install/installing-virt-web.html
https://docs.openshift.com/container-platform/4.13/virt/install/installing-virt-web.html
https://docs.openshift.com/container-platform/4.13/virt/install/installing-virt-web.html
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https://docs.openshift.com/container-platform/4.13/virt/install/installing-virt-web.html

args: ["$ (STARTUP_SCRIPT) "]
image: alpine:3.7
env:
- name: STARTUP SCRIPT
value: |
#! /bin/bash
sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils
device-mapper-multipath
rpom -gq iscsi-initiator-utils
sudo sed -1 's/”\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf
cat /etc/iscsi/initiatorname.iscsi
sudo mpathconf --enable --with multipathd y --find multipaths

sudo systemctl enable --now iscsid multipathd
sudo systemctl enable --now iscsi
securityContext:
privileged: true
hostPID: true
containers:
- name: wait
image: k8s.gcr.io/pause:3.1
hostPID: true
hostNetwork: true
tolerations:
- effect: NoSchedule
key: node-role.kubernetes.io/master
updateStrategy:
type: RollingUpdate

fEFA T yaml #£283217 Trident B im4EAS « LAFEF ONTAP SAN {#7F:%H
iSCSI HY Trident i
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apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-san-secret
type: Opaque
stringData:
username: <username>
password: <password>
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: ontap-san
spec:
version: 1
storageDriverName: ontap-san
managementLIF: <management LIF>
backendName: ontap-san
svm: <SVM name>
credentials:
name: backend-tbc-ontap-san-secret

fEFA T3 yaml #2282 11 Trident {#7Z4ER4ERE ~ LUfEEA ONTAP SAN f#FsR{E
iSCSI Y Trident 7 E4K

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-san
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-san"
media: "ssd"
provisioningType: "thin"
snapshots: "true"

allowVolumeExpansion: true

* 24 MTV*

RECHIUREBETAEN (ERE) (MTV) - F2RPMRERIET "HiEE" BUSTERIEREA

BETAEHERE (MTV) EAENTEEESE OpenShift ERREES o
RIS E FREE ReEREREMTERITSBIFE -

* BIRIR(HEAER

17


https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/migrating-vms-web-console#mtv-ui_mtv

%7 # RHEL VM ¢ VMware #88ZE OpenShift E##E ~ EABAEIL VMware FIZRHFER - AR08 55
FiE AR AR AR R o

MR E THIEB REIL VMware SRIRIHFER

» vCenter URL

* vCenter 5358

* vCenter {AlAR2STEAL

* {#7ZEFRH VDDK B

B ) RIR SRS -

Select prowider type *

Vm vSphere

Pravider resource name *

Yimwarg-source Q
Unicue Kubemates (esounce name identifiar
URL *
-]
URL of the vCenter SDK endpoint. Ensure the URL includes ihe *fsdk” path. For exampie: hitpsivCenter-host-adampla.com idi

VDDK init image

dockerrepo eng netapp comy banum,/vddikc- 301 []

VDD contamer age of the pronides wiven left empty some functipnsh by will nol be avwislable
Username *

administratongvephere local

ohefe RE AR
Password *
& o
vophere REST API password credentiale
SSHA-] fingerprint *
-]
r ] Ha-1 Eronn ik ai's TL T 1 tance e

Skip certificate validation
]

EFRCBRETAEEN (MTV) #H VMware [EREIERZEEMNS (VDDK) SDK FNNZERRE

@ VMware vSphere 1S E iR o FIE « 587 2R CE VDDK MG (HARERR) o
EE(FEALLINAE « s & VMware [ERHEERZEEMN (VDDK) -~ BE VDDK & « 2A%H#
VDDK BRERHE A BR{GE S o
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BB E0IET SAHIE1E" I VODK MK » ISR E T OpenShift #EE7ZEUAVE S o
© ERr BB

& OpenShift BESHCEHERT R ICTRIERIFS - TIEEGEBIH -

© RNTSEHE

EWEFRREIIET SIS LUETBEHE -

BIIsTER ~ IRFEREL « IFEERIU TYIER !

* ARRZRIFARR SR E B R AVER R -

* RRFERFREHEE B IRMH#FEMNFFHE o SETLOEE ONTAP SAN (#7748R ©
—BEUBEHE  StENRREZ GRS - plkE - CIRERZIU - KR 5tE -

g?i nH;;ifr H A5 © @ kube:admin

‘You are logged in s a temparary administrative user, Update the cluster O/Auth configuration to-allow others to log in.
OpratorHub

Project: openshift-mty  +

Plns =

Installed Oparators

Workloads

Virtualization Status  ~ Name = @ Filterbyname > (OB showarchived @
Migration MName 1 Source ... Target ... VMs Status Description
@ @D vrvace @ host =} © Ready Pian for migrating VM te OpenShift Virt St
o @D v @ host @ 5 d 1ot 1M migrated @ Migrating RHEL 9 vm to OpenShift Virtu
[~ T @ v @ rost o) Succaeded 1of I VMg migrated ©
I ——
@ v old @ voware @ rost o1 Succeeded 10t1VMs migrated © migrating RHEL 3 vm using ONTAP NFS. H
(=——————

MNetworking

B—T* ThE *SERT—RITER LTl EREREE -
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1 Aode- B}

TRIDENT NetApp
gl "

AERITRAEL BENHITRAER VM BIRZE « ST FIIPER

1. EECE RN ER VM o

2. B—T TR R o

3. HEMREEARISZIE rwx FFEUE TRV AR RS2 VM RIFR B AR o
4 B—THAN* BF* « ARER - BE - o
5

- AETEREER « FRIEAAITHIERIERIE > Bk  ARE—T B8 - R5IFR -

VM BIRSERRAE * fE * San B2~ ~ BiRS  h ¢

@ YNRAF R EREEER E AsLiveMigrate ~ BIE RIAEIRE BRI « OpenShifti & RHIVMENTT

EREE BBEEEHMENES o

NetApp

21



(I centos-stream3-zealous-anaconda Srnng o AL E
Disks®
_
Y Fiter v
L]
Source Si Drive ¢ age
@
()
File systems ®
' File system type Mount point Total bytes Used bytes
Virtualization
VirtusiMachinelnstanceMigrations information
Migrations. : Bandwidth consumpbon
¥
...... s i
@ L] @ @ o
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&8 RedHat
OpenShift

Openshift Virtualization

Wind- 1 -clone

® vm-disk-clone :

¥

= vm-disk-clone-py

ViV storageclass

TRIDENT

£/ Tcsi Volume Cloning) B ~ 4ZBEE 2 T5IRS -

1. 3RPVCHl B Mt PVes B E—EZZT o
2. F— AR IRER

3. RETERIFEM B ARG EAMEERHIF RN RE

— (B & IBHIRE o
OpenShifts& EPHIVM A EBHmE A RS
1. RARASRIREVM
2. BRRVMRFEEE
RARASRIRVM

RABAVMARE IR BVME—IE/R £ 0penShiftIhfE ~ &
VM o

MNetApp

SV VN

NetApp

B ~ AREMITAER ; HIM0

BB Astra TridentB T REE o STl N FERLAE S

1. 2EBE TTra# > NERE) > NERES)  ARE—TEEERNERKSESH BRI

2. #%—T TClone Virtual Machine (E5.E#i1423) |

~ MR EFTVMBIEERE K o
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Clone Virtual Machine

Name * rhel8-short-frog-clone
Description

A
Namespace * default v

Start virtual machine on clone

Configuration Operating System
Red Hat Enterprise Linux 8.0 cr higher
Flavor

Small: 1CPU | 2 GiB Memeory
Workload Profile

server

NICs

default - virtio

Disks

cloudinitdisk - cloud-init disk

rootdisk - 20Gi - basic

£\ The VM rhel8-short-frog is still running. It will be powered off while
cloning.

Clone Virtual Machine

3. #—"F TClone Virtual Machine (#82EH#i#2s) | ; EERARFAKREVMILEIAEIIESRVM o
4. TSR % ~ SAIUEITEEENHVMAS ©

0
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ERRVMIREHENE

HWEIUERIRBVM « HEREIREVMHIRBPVC AR ERERNPVC EILHVM ° b5 AR ERIEAR
JRVM ° STRE TFIPER « BIRITERRARAVMATIE R FERVM o

1. BIEZE lStorage (F£7F=Rf) 1 > TPeristentVolume Claims GKAMMEESE) 1 - ABIE—THIMNER
TEVMBIK A AR S R BRSE ©

2. #—TClone PVe (MPVC) ~ IERMHTPVOHIBEAETR -

Clone

MName *

rhel8&-short-frog-rootdisk-28dvb-clone

Access Mode *

(O Single User (RWO) @ Shared Access (RWX) O Read Only (ROX)

Size *
20 GiB -
PVC details
MNamespace Requested capacity Access mode
@ default 20 GIB Shared Access (RWX)
Storage Class Used capacity Volume mode
€8 basic 22GiB Filesystem

Cancel Clone

3. A& —TClone (EH) BERMVMEBI—EXAERLES
4. JE=E TTIra# > TEEE) > NERMES) ~ 2A%%R—T NE#in > MERYaml

5. fESPEC >#7> SPEC > Volume @& ~ MiiINHERAIPVCIER s3HiER o SBERIBERITER « IRHEHVMAIFR
BHfEFEAER -
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- name: rootdisk
persistentVolumeClaim:
claimName: rhel8-short-frog-rootdisk-28dvb-clone

6. #—T TCreate (1) J MEILFAIVM o
7. IHEIIVMZ 12 ~ sAF R HESTRTVME SRIRVMBYHE S o

T{ERZ . Red Hat OpenShiftEE#i{E2 A NetApp ONTAP IhHE
Z=EzRBAAN{El8E A Red Hat OpenShift Virtualization 7 Snapshot 217 #1428 o

{tSnapshotZiIVM

A T Astra TridentflRed Hat OpenShift « EFAEMALEITE RAL B IHZER L - BB ETRB - AT
EIAINAE ~ FEREE R UEVSHIEE AR REHED « ABRERTREN TS « iR &R SCA]
BUAREE o BRI AN IEREE ARG - RERIENFTERER o

#1¥OpenShiftASnapshot{E « 4ZEE FVolume SnapshotClass * Volume SnapshotfIVolume
SnapshotContentZF &R o

* Volume SnapshotContent@ It EEFIHIFE R ERIRE - EREEEENER « BN FHE
AYPersistentVolume ©
* Volume Snapshot@#& 3z VolumelREBEYEK o ZE{LH4 PeristentVolume Claim o

* Volume SnapshotClassAl:E &£ &8 % Volume SnapshotisE R EIME 4 o & nl RS S E A RIRERE & FREAY
REIREE ~ HEERRNBMY o
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‘ Red Hat Openshift Virtualization

OpenShift
Whi-1 trident-srnapshotclass V-2
. WAt - -
vm-diik 4 (3 i el s raa el > snapshot-clone

vin-dikcsnapahotonntent
projoect-1
) v
vem-disk-pw vm-disk-clone-py
Vi ctorageclass

B i
ontag-san valumehiode: Black, Access made: rwx

TRIDENT

MNetApp

-

SWM [V r

EEEITVMBISnapshot ~ :55E FYIFER :

NetApp

1. #37Volume SnapshotClass - #A&{F %4853 17 Volume Snapshot © Z|EZE [Storage (#E1F:RMHE) 1 >

M'Volume SnapshotClass (Volume SnapshotClass) 1 ~ A#%&3#%—T [Create Volume SnapshotClass
2. % ASnapshot Classfy# %8 - i A BEBIFZ T A csi.trident.netapp.io ~ A3 —T [lCreate (Bir) 1 o
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3. FAIMIINZETRVMEIPVC ~ AR EIIEZPVcEISnapshot © B8
T TCreate Volume Snapshots (#37Volume Snapshot) 1 °

apiVersion: snapshot.storage.k8s.io/vl

kind: VolumeSnapshotClass
metadata:

name: trident-snapshot-cla54
driver: csi.trident.netapp.io

deletionPolicy: Delete

Create ‘ Cancel ‘

E

©® View shortcuts

X Download

[{#7Z> Volume Snapshots] * fR1EI%—

4. FEEVEE T SnapshotFYk A [EHFHLRE - # A Snapshot LB EiiE=TER1E AR ERGEERIVolume

5

28

SnapshotClass ° 7A%&¥#E— T &ir) o

Create VolumeSnapshot

PersistentVolumeClaim *

rhel8-short-frog-rootdisk-28dvb

Name *

rhel8-short-frog-rootdisk-28dvb-snapshot

Snapshot Class *

trident-snapshot-class

=

EETEAR R KA ERERIRE o

Edit YAML



IRBBREIIFTAIVM

1. B5 - #&SnapshotiZ R EHIPVC o BIEZE Storage (f#77:%#) 1 > MVolume Snapshots (Volume
Snapshot) |  #F—TIREEFEMSnapshot=ZEM BRI A& —T Restore as new PVec (GEFE%
#RIPVC) 1 ©

2. BATBOPVCEHMER « A%RIE—T NER1 - BEELEMPVC.

Restore as new PVC

When restore action for snapshot rhel8-short-frog-rootdisk-28dvb-snapshot is
finished a new crash-consistent PVC copy will be created.

Mame *

rhel8-short-frog-rootdisk-28dvb-snapshot-restore

Storage Class *

€0 basic v

Access Mode *

O Single User (RWO) @ Shared Access (RWX) O Read Only (ROX)
Size *

20 GB =

VolumeSnapshot details

Created at Namespace

@ May 21,12:46 am @® default

Status APl version

@ Ready snapshot.storage.k8s.io/vl
Size

20GiB

3 TR ~ (EEEAAERKIEINAERKES - BEE NERE) > TEREHSS -« A%E—T 2l
> MEA YAML ] o
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4. £SPEC >&i7x> SPEC > Volume@E& 7 « 35 E# SnapshotimIEHE ContainerfiiiiE 2 37 FIFT K A FEHFHERE © 35
RIBIEHER « IRIEFVMEFR A EMth s mEr o

- name: rootdisk
persistentVolumeClaim:
claimName: rhel8-short-frog-rootdisk-28dvb-snapshot-restore

5. #—F [Create (1) 1 UEIMHHEIVM o

6. PINERILEEHAES 2 18  SATF A HECT AN E R 23 DA AR B EE Rt 2R UK AEARIE) ~ MITERRILIRIRET « EEHR
ZRHYIK A R B A3 2 A SR ILIRERR o

ERm I RE TAFREER
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ONTAP S3 T NetApp StorageGRID S3 _EHAY Velero 17 VM H{DAIEFARE R o VM HERE
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OpenShift E#{EERLE VM BIFEHIE ] A E OpenShift #EH) ONTAP 122 EIEAED « /A "Astra
Trident CSI" o 7EZ5Ei7 ~ FAFIEEA "OpenShift API for Data Protection ( OADP) "#& VM (S8 fEEERIHE
&) BHnE

* ONTAP #1471z
» StorageGRID

EERFASERERRLBHENER
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Red Hat OADP

OpenShift

Red Hat
OpenShift
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e Virtual Private Cloud Public Cloud Edge

Other o

-

Red Hat OpenShift B FRMRERIS L BB 0VAERA S ZRREER o "Velero" 2—ERAMFEIRIELA « AL
DB P EBURE « BITEH#ITE « WU RIBE Kubernetes EEEFBEMIEE o A TEEREA Velero ~
OpenShift A% 7 OADP ZE&E F# Velero SMiMETL ~ LU CS| FEEEBIIEZNES o 2FIEY OADP API #Zitv@lX
\%elero APl ZERE o 4 OADP EH FUEITRER ~ IHITHED / ERIEEZIRIE Velero API FRABIAIIE

OpenShift APl Data Protection (OADP) Architecture
Velero Custom Resources
Backup ISV Product Backup Storage
Policy, Scheduling, Governance, Compliance, Reporting, etc Location
/ =
As deﬁney;! s:s?egnpclommunity J \ Sl
Location
Velero Plugin Interface ] s R
i Applicati
o Back p':":"a"'wn
~ Controller ume Backup Storage acku
Snapshot I.o:x':)alionag P f‘_b TS (R
Location Plugins — -
Data Mover Pugins e Em Label Selector
Plugin by Cloud. efc Restore
Backup ISV 3
velero-csi e
1 Plugin
k8s CSI
Snapshot AP|
Community / Backup ISV /
Upsusud: lwp 3 Pary ]
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OADP 1.3 AJf£ OpenShift & 4.12 K EMhRAREEF.LEIE o ©AIE Data Mover ~ B[ CSI Volume RER
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Home

OperatorHub
Operators Discover Operators from the Kubernetes community and Red Hat partners, curated by Red Hat. You can purchase commercial software through Red Hat M4
optional add-ons and shared services to your developers. After installation, the Operator capabilities will appear in the Developer Catalog providing a self-s
OperatorHub
Installed Operators All ltems
[ Q OADP I x
Workloads ation Runtime
Big Data
Virtualization Cloud Provi
Database ‘ Red Hat ! Community
Networking aveloper Tools
Bevel = OADP Operator OADP Operator
Yevelopment Tools
prowvic R provided by Red Hat

Storage

Drivers and plugins
OADP

Integration & Delivery

Builds

Logging & Tracing

Modernization & Migration
Observe

OADP Operator [:

1.3.0 provided by Red Hat

Channel OpenShift API for Data Protection (OADP) operator sets up and installs Velero on the OpenShift
platform, allowing users to backup and restore applications

stable-13 -

Backup and restore Kubernetes resources and internal images, at the granularity of a namespace,
Version using a version of Velero appropriate for the installed version of OADP.

13.0 - OADP backs up Kubernetes objects and internal images by saving them as an archive file on object
storage. OADP backs up persistent volumes (PVs) by creating snapshots with the native cloud
snapshot APl or with the Container Storage Interface (CSI). For cloud providers that do not support

Capability level

snapshots, OADP backs up resources and PV data with Restic or Kopia.
& Basic Install

|
@ Seamless Upgrades
|

ling OADP on a RO

Source

Red Hat

Provider

Red Hat

Infrastructure features

Disconnected
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Project: All Projects =

Installed Operators

Installed Operators are represented by ClusterServiceVersions within this Namespace. For more information, see the Understanding Operators documentation (2

Operator and ClusterServiceVersion using the Operator SDK&'
Name w Search by name
Name Namespace Managed Namespaces Status
I.‘,B OpenShift Virtualization @ openshift-cnv @ openshift-cnv ® Succeeded
414 4 provided by Red Hat Jp to date
‘ OADP Operator @ openshift-adp @ openshift-adp @ Succeeded
1.3.0 provided by Red Hat Up to date
Package Server @ openshift-operator-lifecycle- @ openshift-operator-lifecycle- @ Succeeded
’ 0.0.1-snapshot provided by manager manager

Ef% ONTAP S3 5+AEKIRY Velero ABRE ST RIFMF

RIEEZEMINE « 5551 Velero HITIERE o
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* S3 HETEE TR « AN AR EREFIERNER
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E{# StorageGRID S3 s¥4HE KA Velero 4BARST AR

Al Velero sE#AEF S3 RN RHTERE o oI UERFARHNEFREE StorageGRID S3
"StorageGRID X {4" o f8FEE StorageGRID S3 ARV FFIE N « A HEEL Velero B & o

* AJFRTFEY S3 MimEs

* FHY S3 WMIEAERGE « HPaiEENE BN EFIER

* S3 HVETHE AT A AR EREFIERNER

* AT REFIMETRE  BEMGHTEARS L ZE TS &FE -

% 7E Velero HIHER

* B~ 7 ONTAP S3 & 3585, StorageGRID fH P& EIME - SR ANHERTE Velero © &
BTN CLI B Web EIEAEBIIIER o
LERMERETESRIME « tFEWN TME ~ A%RE—T TG/ BENE - RETELE  SRME
B8 ~ MBI © SBSAEE S3 FREMFENESE ID M BREINEE - BEGLME - T TEMEHIF
ARG —ERS ONTAP S3 EAEEIZNE « %i8%4 ONTAP S3 5835 ©
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Installed Operators

Project: openshift-adp

Workloads Secrets

Pods
Name
Deployments

DeploymentConfigs

StatefulSets

Secrets

ConfigMaps

Type S

Key/value secret
Image pull secret
Created

@ Apr 11,2024, 10:52 AN

@ Apr 11,2024, 10:52 AN

Project: openshift-adp =

Ed

t key/value secret

Unique name o

Key *

cloud

Value

Drag and drop file with yo

[T's]

[default]

aus_access_key_id<

et you inject sensitive data into your application as f

es or environment

r value here or browse to upload it

aws_secret_acces s_<e;‘=|

EE1 CLI BiI%7% sg-s3-creDereDs HITRER ~

IR
Any

ALUERTEIRS o
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# oc create secret generic sg-s3-credentials --namespace openshift-adp --from-file
cloud=cloud-credentials.txt

Where credentials.txt file contains the Access Key Id and the Secret Access Key of the S3
user in the following format:

[default]
aws_access_key_id=< Access Key ID of S3 user>
aws_secret_access_key=<Secret Access key of S3 user>

* BE - BERTE Velero ~ AABEEF THSERBEPENMERENEEF « 12— OADP EHF - A&
$2HY DataProtectionApplication 35 [{Z2%; o

Home

Installed Operators

Operators

OperatorHub ator SDK .
Installed Operators

Workloads

Name Managed Namespaces Status Last updated Provided APls

halbation ‘ OADP Operator @ openshift-adp ] ?-&:-:-3791-:--: @ Apr11,2024,10:53 AM

Networking

¥—T T3l DataProtectionApplication | © TERERFTP « $2fft DataProtection FERERX AR BT (FERTER
$a78 o

Project: openshift-adp «

nstalled Operators » Operator details
OADP Operator
‘ 13.0 provided by Red Hat ACTIONs v
ServerStatusRequest VolumeSnapshotLocation DataDownload DataUpload CloudStorage DataProtectionApplication

DataProtectionApplications

IRTEFAIE YAML iR BN AR B ~ ILLT yaml iEZREBHIFAR o

* &5 yaml 422 ~ AR Velero 3RE 43 ONTAP S3 {FR# R E **
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spec:
backupLocations:
- velero:
config:
insecureSkipTLSVerify: 'false' ->use this for https
communication with ONTAP S3
profile: default
region: us-east-1
s3ForcePathStyle: 'True' ->This allows use of IP in s3URL
s3Url: 'https://10.xx.xx.xx' ->LIF to access S3. Ensure TLS
certificate for S3 is configured
credential:
key: cloud
name: ontap-s3-credentials ->previously created secret
default: true

objectStorage:
bucket: velero ->Your bucket name previously created in S3 for
backups
prefix: demobackup ->The folder that will be created in the
bucket
provider: aws
configuration:
nodeAgent:

enable: true
uploaderType: kopia
#default Data Mover uses Kopia to move snapshots to Object Storage
velero:
defaultPlugins:
- ¢csi ->Add this plugin
- openshift
- aws
- kubevirt ->Add this plugin

* &35 yaml 222 « FIAH& Velero £2 StorageGRID S3 :REA /A {IEF snapshotLocation**
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spec:

backupLocations:
- velero:
config:
insecureSkipTLSVerify: 'true'
profile: default
region: us-east-1 ->region of your StorageGrid system
s3ForcePathStyle: 'True'
s3Url: 'https://172.21.254.25:10443' ->the IP used to access S3
credential:
key: cloud
name: sg-s3-credentials ->secret created earlier
default: true
objectStorage:
bucket: velero
prefix: demobackup
provider: aws
configuration:
nodeAgent:
enable: true
uploaderType: kopia
velero:
defaultPlugins:
- csi
- openshift
- aws

- kubevirt

yaml #52HY SPEC BEEEERT « URF & LM IR T35 2

* BIDOE
ONTAP S3 3§ StorageGRID S3 (/RzEH yaml REERHIEME ) ERES Velero MTERBEHMIE o

* REBAIE *

WNRIGHER Container Storage Interface (CSI) RER ~ AIREERERRBAE « AAEREILI—E
Volume SnapshotClass CR 2kR& &% CSI BEENTET o TEFFIRVEEFIH ~ ZEHBAYZ Astra Trident CSI ~ &
SeRIE A Trident CSI BEENFENEIL T Volume SnapShotClass CR ©

* ERA CSI 4MEER

& CSI #1% = Velero B defaultPlugins ~ UAfEF CSI H%ﬁ’iﬁfﬁ?—:.%ﬁﬁzzﬁ & o

A7 1517 CSI fE{PHY PVCS ~ Velero CSI SMIMEX EEEZEZEEPERTE Velero.lO/csi - volumesnapshot-
class** 12 Volume SnapshotClass ° #t¥fitb

° {RWAZEFEIL Trident Volume SnapshotClass ©

° #REE Trident PREBERRIBIIRE « URHRES

Velero.lO/csi — volumesnapshot-class=true ¥ FFi/T ©



Networking VolumeSnapshotClasses > VolumeSnapshotClass details

(E® trident-snapshotclass

Storage

Details YAML Events

PersistentVolumes

PersistentVolumeClaims

VolumeSnapshotClass details

StorageClasses

Name
VolumeSnapshots

trident-snapshotclass

VolumeSnapshotClasses

VolumeSnapshotContents

~
(JE-“EI’D‘IO:{CE!-‘.‘ olumesnapshot-c \as.5=ta|e)

HeRENEMIFR T Volume Snapshot ¥4 ~ RERIAIFHETRTE o ERILUR * MIBRIRAY * RE AR ERTTRULIE
£ o B~ MbfaREBRET2EREPEHIFRE PVC

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:

name: trident-snapshotclass
driver: csi.trident.netapp.io
deletionPolicy: Retain
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VolumeSnapshotClasses » VolumeSnapshotClass details

trident-snapshotclass

Details YAML Events

VolumeSnapshotClass details

Mame

trident-snapshotclass

Labels Edit #

veleroo/csi-volumesnapshot-class=trus

Annotations

1 annotation f

Drniver

csitndent netappao

Deletion policy

Retain

HE{RE 2 1L DataProtectionApplication ~ BEARRES | % o

nstalled Operators » Operatordeta-ls

OADP Operator
‘ 130 provided by Red Hat Actions =

ServerStatusRequest  VolumeSnapshotLocation DataDownload DataUpload CloudStorage DataProtectionApplication

DataProtectionApplications Create DataProtectionApplication
Mame =  Search by name /
Name Kind Status Labels
QD velero-demo DataProtectionApplication Condition: Reconciled No labels

OADP 12{EE 21 ¥IFERY BackupStoragelLocation © SAFTEREILEDFER ©
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Project: openshift-adp
Installed Operators

‘ OADP Operator

1.3.0 provided by Red Hat

> Operator details

psitory Backup BackupStoragelLocation

BackupStoragelocations

Name = Search by name

Name Kind

@ velero-demo-1

DeleteBackupRequest

BackupStoragelLocation

DownloadRequest

Status

Phase: Available

Actions =

PodVolumeBackup PodVolumeRd

Create BackupStoragel ocation

Labels

app-kubernetes.io/component=bs|
app.kubernetes.io/instance=velero-demo-|
app.kubernetes.io/manage..=cadp-oper...
app.kubernetes.io/n... =oadp-operator-ve...
openshiftio/oadp=True

openshiftio/oadp-registry=True

£ OpensShift E#H LA ERMIEZILEERD

RETEEUN{AITE OpenShift E#HEFRZ VM ZBILFEEED ©

B VM BRI ER

AERETEE VM BEERED (VM RAEE R VM HER)

R (CR) o FFHRMEEH] yaml BEZEILHER CR o £ALE yaml ~ i EH (54

CRLIFT TR E B S o

ST T #D  BR - EEEIUFBNBETE
EEML TR VM B ELHERE o

CS| FRIIERMIRAENIFEMIRE RIR - ERESIIHN REHEIRIRIBREZ I HFE yaml PIEENH
PLE - HITRREERST 30 X ~ 1 TTL FAERE ©
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apiVersion: velero.io/vl
kind: Backup
metadata:
name: backupl
namespace: openshift-adp
spec:
includedNamespaces:
- virtual-machines-demo
snapshotVolumes: true
storagelLocation:
previously created

ttl: 720hOmOs

BINTTAE « HISREERS TBxml o

velero-demo-1 -->this is the backupStoragelocation

when Velero is configured.

Project: openshift-adp =
Installed Operators » Operator details

‘ OADP Operator

1.3.0 provided by Red Hat

Details  YAML Subscription Events  Allinstances
Backups
Name = Search by name

Name Kind

@ backupl Backup

Actions =

BackupRepository Backup BackupStoragelLocation DeleteB4
Status Labels

Phase: @ Completed velero.io/storage-location=velero-demo-1

RAITE S3 BIEREARXNIRET « EYHREETRERH - B#HBRECZERNEERENITEY « HlE
%78% (Velero/ demobackup ) c fEAIUBTFHH AR « SIEERESEOEEERE s EMPpEER -

®
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Path: / demobackup/ backups/ |backupl/

Name

“|backup1.tar.gz

“velero-backup.json
“llbackup1-resource-listjson.gz
“Jbackup1-itemoperations json.gz
~|backup1-volumesnapshots json.gz
“|backup1-podvolumebackups json.gz
“|backup1-results.gz
“|backupi-csi-volumesnapshotclasses.json.gz
“|backup1-csi-volumesnapshotcontents json.gz
3 backup1-csi-volumesnapshots.json.gz
~|backupi-logs.gz

Size

230.36 KB
3.35KB
1.12KB
600 bytes
29 bytes
29 bytes
49 bytes
426 bytes
143KB
1.34KB
1349KB

Type LastModified

GZ File 4/15/2024 10:26:29 PM
JSON File 4/15/2024 10:26:29 PM
GZFile 4/15/2024 10:26:29 PM
GZFile 4/15/2024 10:26:28 PM
GZ File 4/15/2024 10:26:28 PM
GZ File 4/15/2024 10:26:28 PM
GZ File 4/15/2024 10:26:28 PM
GZ File 4/15/2024 10:26:28 PM
GZFile 4/15/2024 10:26:28 PM
GZ File 4/15/2024 10:26:28 PM
GZ File 4/15/2024 10:26:28 PM

Storage Class

STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD

£ OpensShift EFMCHE I ERE IS HHZHN

EERBHRERUGM - TFBEIUIFECR -
HFERZE Cron BEI « ARSI FHRIKE  BIIHHE CR BYEEH] yaml o

apiVersion: velero.io/vl
kind: Schedule
metadata:
name: <schedule>
namespace: openshift-adp

spec:
schedule: 0 7 * * *
template:
hooks: {}

includedNamespaces:
- <namespace>

storagelLocation: velero-demo-1
defaultVolumesToFsBackup:

ttl: 720h0OmOs

Cron BER 07 *** R EHENEXRT

true

00 #1f °

HEIEEBNFECSHNHRBER - UREHIHEUE - ALt - B2 CR R2/EHM CR ~ MERRTTIEENE

EIFSEEREZ I ©
HHER I STAR « BIERIA ©
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Project: openshift-adp =
nstalled Operators » Operatordetaﬂs

OADP Operator
‘ 1.3.0 provided by Red Hat

toragelocation DeleteBackupRequest DownloadRequest

Schedules
Mame Search by name_.
Name Kind
© schedulel Schedule

BIRIBILEFZRIL ~ WRIRER RS

REIEAR ©

PodVolumeBackup

Status

Phase: @ Enabled

PodVolumeRestore Restore Schedul

Labels

No labels |

Project: openshift-adp

Installed Cperators » Operator details

OADP Operator
‘ 130 provided by Red Hat

Backups

Name = Search by name
Mame Kind
@ schedulel-20240416140507 Backup

Events Allinstances BackupRepository Backup BackupStoragelocation

Status

Phase: InProgress

Actions w

DeleteBackupRequest DownloadRequest

Create Backup

Labels

veleroug/schedule-name=scheadulel

velero.io/storage-location=velero-demao-1

REHIIER VM
ETERPRUN A R B R E RIS

FoRIGMF

LREHNER  BIRRERE SIS R BRI RIMUER
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s

lE

RERR SR ZEM

AR MBRILENE
BRIENRTE © MAFER PVs 3

=1 ?3?,1F3€E‘EL_LCJ?§§T§‘F (CR)
%74 true o ISR UNFRTRER

EHMSE ST o

o HFIFERMBIE « REZXFBE
B—T TR il -

Project: openshift-adp

Installed Operators

<

> Operator details

OADP Operator
1.3.0 provided by Red Hat

lest DownloadRequest PodVolumeBackup

Restores

PodVolumeRestore Restore Schedule

ServerStatusRequest

Actions ¥

VolumeSnay

»

Create Restore

apiVersion: velero.io/vl
kind: Restore
metadata:

name: restorel

namespace:

spec:
backupName: backupl
restorePVs: true

HMEERR

—|

openshift-adp

i~ AIRMBMHER VM B EEEERN VM ~ M fEEEAHITHAREE

BE o

BT ETTE « SR AR ERKR BB R ERMERREIKE

(INRER 2

£ VM H1TEFEE
o VM BiZREMREIMNMmBZTRM o

Project: openshift-adp

Installed Operators » Operator details

‘ OADP Operator

1.3.0 provided by Red Hat

est DownloadRequest PodVolumeBackup

Restores
Name w Search by name
Name Kind
@ restorel Restore

Actions ¥
PodVolumeRestore Restore Schedule ServerStatusRequest VolumeSi
Create Restore
Status Labels

Phase: @ Completed
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BREARNERZER

EEF VM EREFNEGHRZER « EAMUTEER CR B yaml E&EFIRERTEIRGT

THER yaml IEREFRIER CR ~ UEERHBNBEERESE L EM[E - EERKS RE R ERT
BIR VM B ELHGER o

apiversion: velero.io/vl
kind: Restore
metadata:
name: restore-to-different-ns
namespace: openshift-adp
spec:
backupName: backup
restorePVs: true
includedNamespaces:
- virtual-machines-demo
namespaceMapping:

virtual-machines-demo: virtual-machines

EERBETRRETMARE « SR MBI ERIESBEERENBRIBEAGARE o (NREHEE VM HITRE
7~ AEBHER VM S EREIERN VM ~ TEEEANTRRRE) o VM BERE yaml PIEENRE

R ZEM o

©
3 i 0
I Project: virtual-machines = I
VirtualMachines
Y Filter = MName »  Search by name.. i m 1-1cf1

MName T Status Conditions Node

@ rhel3-demo=-ym2 £ Running ({I ocp=worker]
L —

= L=




BRENERFFER

Velero 1RIE—RRINAE ~ AITEIEREAEIEBISE json ERZIURIENER  json BHENEEERZAER

EHIR ° json EHHFEINETE configmap HIEE - ABREEFERIZTE restore ST HZER o

FRENREFERNETER

HEZhRERTERIGE

TELUTEAIR BRI AR B 5 ONTAP NAS A RN H#EER - RRTELLH

Backup1 BUEHEE I HD ©

Project: virtual-machines-demo  +
VirtualMachines > VirtualMachine details
@D rhel9-demo-vm1 & runing QP vaML  Actions ~
Overview Details Metrics YAML Configuration Events Console Snapshots Diagnostics
Disks @
Disk:
k 3
Y Filter [ Mount Windows drivers disk
ng
Name 1 Source Size Drive Interface Storage class
Env @
cloudinitdisk Othe Disk virtio
diskl m hel 3175 GiB Disk virtio ontap-nas
rootdisk @D rhe 3175GiB Disk virtio ontap-nas
bootable
Project: openshift-adp
Installed Operators > Operator details
OADP Operator
‘ 131 provided by Red Hat Actions v
Details  YAML Subscription Events Allinstances BackupRepository Backup BackupStoragelLocation DeleteBack
W
Backups Create Backup
Name = Search by name
Name Kind Status
@ backupl Backup Phase: @ Completed

il PR i i AR LUR B FE BRI BB R BV 1B ©

EBERATENREFENER VM ~ FI80 ONTAP NAS 4 RE(#TF4ER!

. ﬁ%% 1**

7£ openshift-adp fF BRI ERIIAAEEE (FES) W TFFIR -
EE NSRS EFrRAAER

BENE AR © openshift-adp
%78 . change-storage class-config (FJUAZEA%FE)
£#8 . change-storage class-config.yaml :

FEEEHITIIIMEDER
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BE:

version: vl

resourceModifierRules:

- conditions:

persistentvolumeclaims

"Arhel*"

groupResource:
resourceNameRegex:
namespaces:

- virtual-machines-demo

patches:

- operation:

path:

value:

Pods Project: openshift-adp =
Deployments
DeploymentConfigs Edlt ConflgMap

Config maps hold key-value pairs that can be read app
StatefulSets
Secrets Configurevia: ® Form view YAML view
ConfigMaps

Name *
C lobs ] ]
(afe A unique name for the ConfigMap within the proje
DaemonSets J Immutable

Immutable, if set to true, ensures that d e e JMar
ReplicaSets

Data
ReplicationControllers

Data contains the configuration data that is in UTF-8 range
HorizontalPodAutoscalers
PodDisruptionBudgets Key *

Virtualization

Overview
Catalog
VirtualMachines

Templates

InstanceTypes

replace

"/spec/storageClassName"
"ontap-nas-eco"

change-storage-class-configyam

Value

value here o

Drag and file with your
version: vi1
resourceModifierRules:

- conditions:

PSP PRSPPI JEPEARPSPE, PPTPI, PR P

EENERHEYHEIN TR (CL)




# kubectl describe cm/change-storage-class-config -n gpenshift-
adp

Name : change-storage-class—-config
Namespace: openshift-adp
Labels: velero.io/change-storage-class=RestoreltemAction

velero.io/plugin-config=
Annotations: <none>

Data

change-storage-class-config.yaml:
version: vl
resourceModifierRules:
- conditions:
groupResource: persistentvolumeclaims
resourceNameRegex: "“rhel*"
namespaces:
- virtual-machines-demo
patches:
- operation: replace
path: "/spec/storageClassName"
value: "ontap-nas-eco"

BinarXData

Events: <none>

BINERE « WEARHEREREREMERD - HEY RHEL BB REHIREES « REREWE
2T AR EELS ONTAP NAS ARk o

. i%ﬁ_ﬁ( 2**

EERFRERME « 1 Velero CLI EATHIE< !

#velero restore create restorel --from-backup backupl --resource
-modifier-configmap change-storage-class-config -n openshift-adp

VM Z7EERB SR ZERPER « M ERFEEFLER ONTAP-NAS-ECO 24k o
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Project: virtual-machines-demo
Disks ®
Disk
Add disk
Network f
Y Filter « Sear v name. Mount Windows drivers disk
hedt ]
Name 1 Source Size Drive Interface Storage c...
Environment
cloudinitdisk Other - Disk
Scrint
ki disk1 m rhel9- 3175 GiB Disk virtio ontap-nas-eco
jemo-
rootdisk @ rhel9- 3175 GiB Disk virtio ontap-nas-eco
bootable demo-vml

fEF Velero fIiREDFIZEIR
AEREEREN{AI{ER Velero £ OpenShift EER{E IR EE B EIER o

ISR
{ERILER OC CLI TEMIHER CR « BRI ER -

oc delete backup <backup CR name> -n <velero namespace>

IR ESEERPRED CR M MIFFERERIYIGFEFER « ST LUER Velero CLI TERMIFR o
BRIBAAYIS TR & CLI "Velero SX{4" o

fEF Velero CLI #1475 MkRE <

velero backup delete <backup CR name> -n <velero namespace>

fHpRIEIR

@a LUERS Velero CLI P& Restore CR

velero restore delete restore --namespace openshift-adp

] LAER oc sl Ul ZKRMIBREZER CR

oc delete backup <backup CR name> -n <velero namespace>
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B

7£ Red Hat OpenShift [E##{CH{EF Cloud Insights 553 VM

f£#& . Banu Sundhar * NetApp

ZEXHRAEIR IS NetApp Cloud Insights &1 Red Hat OpenShift &5 58 & L BaiE
OpenShift E##E VM BUsEHER} o

NetApp Cloud Insights fBIR A RE—EZIHEREEEIETH « iiiRTEREETENERLNE - 7/
VMware ~ f&o] A BEHE ~ SREH B R RIE(EFAEER ~ S1EAFEMFABEERAHIL © Cloud Insightsi1ZE NetApp
Cloud Insights BYZF4HE A ~ 5528 "4<3X45 Cloud Insights” °

EERAYAER Cloud Insights ~ B4 785E M NetApp BlueXP AC48iL o MNEHAAE A « 5528 "NetAppiiE A
ECloud Insights"

Cloud Insights B ZIAINEE ~ AIRIGREFRMILEIE R « SREEHERRIRE « IF lﬁﬁ@‘ﬁﬂ'ﬁaiﬂ ° ‘TﬂLX@iﬂgﬁ
KHNEARRINEER ~ EERERPFEECER - fl]fff‘f%]”ﬁ_“/"fﬁﬁﬁﬂﬁuuﬁ@% BEFHMHER - 72K "7
HERE" B ICERARS LEINAE ©

77 3% Cloud Insights BIIAIKEEE R « IMBETFIEE
© Bkl gEEs
BRI ERE 3 EEn .
o BIRLE (HAFEE - AR - EFEREE)
° EEZRM (HI0 VMware ¢ Windows )
° R#S (B0 Kafka )

BRI ERSRERRFRZREN « §/00 ONTAP RFEE (BRREENKRES) - WENESRRARSHT - &
i~ BRIERGREE AR o

* PREBEE(U
IMREERHZELEIRBE IR ~ TUTE—EREETIRELRLEA Cloud Insights © #ARETTE—
HEFIAREHERINESRNENR  BE R ERMELS o ILBRERUNEEIEREBRENERFC /VPC o

* Telegraf Agent **
Cloud Insights 11371% Telegraf A HKERZR SERINIERZI o Telegraf@SMIER ERMVEIRESCIETZ
N~ TARWERREES « B4 Kok
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ol Observability - NetApp PCS Sandbox / Observability / Alert Manage Monitors Menitor virtual-machines-demo-ns
Expione Edit log monitor
@ Filter/Advanced Query and Group by in section 1 must not be empty. If alert resolution is based on log entry, section 3 filter/advanced query also must not be empty.
Alerts
o Select the log to monitor
Collectors
Log Source
Log Queries = .
Filter By - kubernetes_cluster | ocpclusterd X w X - involvedobject.namespace virtual-machines-demo I| X v-|>< 0 Advanced Query
Enrich Group By reason X -
Reporting ] 27 items found Last
timestamp i type source message
@ Kubernetes " 04/19/2024 10:31:18 AM logs.kubernetes.event kubernetes_cluster:ocp-  VirtualMachinelnstance started.
mespace:cloudi
@ workload Security » monitoring;pod_name:net
app-ci-event-exporter-
TfTcBd84c4-skTtg;
- .
& ONTAPEssentials % 04/19/2024 10:31:18 AM logs.kubernetes.event VirtualMachinelnstance defined.
{i}  Admin »
app-ci-event-exp:
7fTc8d84c4-skTtg;
o Define alert behavior
Create an alert at severity Waming ¥  when the conditions above occur 1 time

ItEHRMHm R ERTEREBOPIESEMN o (AEFPTIE—EERKEER) - MAIUBRIDERSEH - IRIER
K7 TR 5 MEEHE) NEFETERE - BESHRERTERIL PV 80 PV #E8(=E Pod R ERRE -
RS HEEREF PRI IFEMERPIEE VM BY Volume ©

BIERERESRE  IRIFTR ~ SRR EBAWAE SR LURAUEIETEIEEMEN « UUIRBI SRR
3R o T LIiEEGIH « HMENAIAEREE Trident BIGAAREFIETFLERER  UARLILRERE o

BREEDN ~ S LUSRBEREREE « SEMENETEE « AU IHERE -
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ol Observability » Ku t Change Analysis @ vast3Hours - 1
FilterBy - KubernetesCluster ocp-clusterd v X Namespace virtual-machin v X Workioad Name A v X
© Kubernetes - = - L e @
Explore Alerts o 0 Deploys 0Os 0
Change Analysis
Timeline Bucket: 6 minutes
Network
virtual-machines-demo >
Collectors a @
@ Workioad Security » All Workloads in namespace
& ONTAPEssentials » i ' '
LELR 500 A $19Au 1030 AM
Admi » H
& Admin Compareto: @ Changes Last updated 04/19/2024 11:43:58 AM
Type Summary Start Time Duration Triggered On: name Status
Kubernetes Infrastructure
0 Dep 04, 6 seconds PersistentvolumeClaim: Complete
Nodes (1 rheld-demo-vm2
Persistent Volumes (6} © Des 04/ 1 second PersistentvolumeClaim: Complete
rhels-demo-vm2-user-diskl
Kubernetes Resources changed
Security (2 © Deploy Created new object 18 seconds PersistentvolumeC Complete
rheld-demo-vm2-user-diskl
O Deploy Created new object 18 seconds. PersistentvolumeClaim: Complete
thel-demo-vm?2
O Dep PodDisruptionBudget: Coniplete
4 Minimize kubevirt-disruption-budget-
dnvgs

E LEEHIFR « BEATEHEE S OpenShift EE#HME VM BI85 R ZEM ~ £ OpenShift #5 EEITRTE © BRIR
SIREFRERETEE - TOUA TIANEEEERS « ARKR—T TFMAEEEE) UEEENRENE
£ o REMBER « CIUB I ERIFFEHIRIRER

Tutorial 09 Complete

—— R © Deploy Completed X
NetApp PCS Sandbox / Kuberr Change Analysis Summary
Start Time End Time Duration
FilterBy - KubernetesCluster = ocp-clusterd * | X- Namespace virtual-m 04/19/2024 11:40:31 AM 04/19/2024 11:40:37 AM &seconds
Triggered On Triggered On : kind
[2 Vi lai
Alerts 0 0 Deploys 0Os 0 @ ocp-clusterd > ersistentvolumeClaim

@ virvatmachines-gemo >

helS-demo-vm2 >

Timeline
Changes (2)

[ ] @ vituslmachings-demo > = ceeccssecessccsesscsscsesss

Attribute Name Previous New

AllWorkloads in namespace . metadata.finalizers.- - snapshot.storage.kubernetes.io/pvc-as-
source-protection
metadata.finalizers[1] snapshot.storage.kubernetes.io/pvc-as- -
' ' ' rce-prot
e =ELF ey source-protection

Compareto: @ All Changes Diff

Selected Changes (2) X Deselect

Type Summary
Kubernetes Infrastructure -
" Associated Events
© Deploy Attributes
[] Nodes(1) ‘metadata.finali; Event Logs
b ‘metadata.finalii
changed " . " & N "
timestamp severity reason involvedobject....  involvedobject.... message
|| Persistent Volumes (6) O Deploy Attributes =
8 Changes Alert ‘metadata.finali; 04/18/2024 Normal Provisioning PersistentVolumeC  rhel8-demo-vm2 External
‘metadata.finali; 1 A laim provisioner is
changed provisioning
Kubernetes Resources B volume for claim
“virtual-machines-
] security(2) demo/rhel9-
2¢h oA demo-vm2"
Normal Pending Datavolume rhel9-demo-vm2- PVC rhel9-demo-
user-diskl vm2-user-diskl
Pending
04/19/2024 Norma ImportSucceeded  Datavolum chejo-d (2 ticcessiiih
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All Changes Diff

Previous New

- Expand 45 lines ...
resourceVersion: " 8569671 " 4 +

-Baansl.ls.lln.es..u

resourceVersion: " 8619670 "

BinfFETHE

AT Cloud Insights ~ IEHIBEEERAEE VM HARREIR infdfr st

Getting Sarted ¥

P NetApp cloud insights

MR S%EHERA PVC RYARETERL o

QA O @ O sundhenes v

il Gbserabiicy (<] @ virtual-machines-deme
. Fiter&y - ramespace | Wriskmeie-dend pod_nams | [l smrmsm ® < - % [l @
uberreetes
Explore 1 i 8 o Mame Status Labels e ree (uiota: et
virtugl-machines-dema > Adtive 5 - -
Healthy  Alarting  Panding
Change Ansysli b
Hetwark
25mc 1.05cie 63.49cie
Callecters . Memary Total Apaciny claim
W workiosd Security v xn e o
— (BB
= P Essondi o "
B owTPEssetials ' - m — A e )
Aegees = Lot Bowat = Lamit Y Y B
4B ndmin v
Highest CPU Demand by Pod Highest Memory Demand by Pod Highest Storage Demand by PVC
BEdm vintdans.., vnd-pdnge 1,05 08 wirt-lawmc, . vnd-pngg IS GID rheti-demo-mi
ALISGID rheld-em,. usbedisk]
Stmrage (2]
parsistentvolumeciaim T persistentwolume Pe_type backend backnd_capacity_totsl_bytes (Gis) backend_capacity_used_byt
rhei.demosam 2 pr:s » MFs 317
rheis-derowmzuser-diskl  pucBBaiaro0d0ad4 .. B NFS a =0.01
4
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/#/assets/internalVolumes/1119122001?timeRange=THREE_HOURS fr &  Finshupdate §

c 23 ps1325.c01 .netapp.com/w

Getting Started Sundhar Banu ¥
g

il Observability > Iﬂ_ ntaphci-a300e9u25:zoneb:trident_pve_95324188_5932_46ac_85d7_9734acc78278 (@ Last3 Hours s QO /e ~
Acquired a minute ago, 12
© Kubemnetes »
ad Securi »

@ workload Security Internal Velume Summary User Data
— 2 Storage: Total Capacity (GiB): Deduplication Savings: Application(s)
I ONTAP Essentlals k ntaphci-a300e9u25 3.76GI8 [FE

Storage Pool: Used Capacity (GiB): Thin Provisioned: 10D Service Level
& Admin v OLEHCAggIOL 12618 Ves gt

Storage Virtual Machine: Snapshot Reserve: Replication Source(s): L Standard

20neb 0.06Gi8 ntaphci-a c.dcs

Status: Latency - Total:

Online 0.65ms Alert Monito

Storage Pool Utilization: .
023 0Ps

wusD: 10PS - Total: s 22_Recommended_Instance_Type_AWS

;d552960-feSo abasaal 0.2310/s Show All (26) 53 Glacier

Expert View Display Metrics » Hide Resources

latency.total (ms)

1
Workload Contention
B rtaphci-as.._ots_n
o o
1 1:10 AM 12:00 PM [v] o .

iops.total (16/s) Additional Resources

4 Minimize 2 Q

B—1E151RFrA Pod Bf#FREHER T A2 Explore TBY Observe TIRERTEEIL All Metrics &) ©
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Explore Dbject b
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Flter try Metric
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erpri pur-d50fsBe T 3ch omety niaphe n.ue
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B ot *
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s ERNEEBE - * * NAS BBEEIFETNER NAS F#HiE (NFS 1 SMB) * SAN EEENFERfEF iSCSI ¢
NVMe / TCP BE#itHE

WTFABAHEIERIETFEHERMNBFEAR  RERBFEENFTEX -
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REERRERTHMOA
SRRFEELREMESE (SVM)

HFEEREEES (SYM) TIfEEEONTAP REERRERRE—ERSA LHNER © #& SVM ERR OpenShift A25F1
OpenShift [E##E VM ~ BIRIZ&IK Privileges ~ WA ERRESEMUEZRIRFIEREFERE o

R SVM ERYSRAHATRE &
EEBRTrident(EAHFERR LB R AHIRE « SREZESVM ERERS o S U <5 MITIEEN(F

vserver modify -vserver <svm name> -max-volumes <num of volumes>

RAHIEEERTE ONTAP £2EFFTAEEL L ~ MIEER] ONTAP &i%h L ~ FeERVAZHAIRE o FILEONTAP ~ &
AIREEBE—EER « Al - REREHENERIEEEEZSN BN EMES - BRGAEEEREE 5
HBEEETPESEHMENESREENEE « B8R Trident FIERER SVM o

PRHIE Trident I AVER KRR E A/
IRB] LITE ONTAP Fgt¥iE{E SVM HBE R AR E A/\RE] -
1. &8 vserver create 8891 SVM ~ W& EHETFIRF] :

vserver create -vserver vserver name -aggregate aggregate name -rootvolume
root volume name -rootvolume-security-style {unix|ntfs|mixed} -storage
-limit wvalue

1. BEENIRA SVM BURTFRE)

vserver modify -vserver vserver name -storage-limit value -storage-limit
-threshold-alert percentage

@ ETEIREIEESTEMER SVM EITHRE ~ BL SVM B S ERHMREMIEE « SnapMirror BH&HRY
HERE® ~ B2 MetroCluster ZBREPHIREHEE o

BRY PRI GETERERS BOMARE K/ ~ S FEEZE A KubernetesIAE ©

1. BERE A Trident I IEEEE A/ EFR ~ 558 backend.json E& AR limitVolume Size 2 °

2. ZEHTFHIE ONTAP SAN &SRR ONTAP NAS & RUEREITZTNEE R FlexVols | AK/N ~ $5EH
backend.json EZ&HHY limitVolumePoolSize 2& o

f£F SVM QoS R4l

BIRFEEE (QoS) HEAIEAZE SVM ~ LURE! Trident iR EFTHEN IOPS B2 - EA BB LLER
Trident B RECE FHAFRENTIEREEFZ Trident SVM LN TIEEE, o
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ONTAP QoS [RAIEHAR AR EIRHE QoS #IA « MEFAETE—NZETEEEMERIES LR - 1% QoS
[RAUBFAEAVEEARE ST ~ 532 "Sof 9.15 QoSEE < ONTAP"

PR&IGEZEE R Kubernetes £/ E

s (FRmHAZEM ** BRHEIE Trident FREEILAY NFS BAEREFD iSCSI LUN B97ZEY ~ 2 Kubernetes ZfEZ 2 AREE
HRATR T o BARMPIPA IEIEKubernetess&2 £ — 2B BV E M FENHEAER & ~ W RIRERIMERERL o

tE5h ~ BEPEF O I UFEEEE T RORHERE - ERNERNRESR - EFANREEABERREHEEENRA
BESEUIERTRE o 198

AU B AR AN 4 ZE 2 Kubernetes R E R E’JLﬁHiaﬁ°lJﬂ: B RARTEERERRRERRREHRIRE -
B~ FREAENERERERESNESER - Fit - AERFERIEINEE Podz 2 E R -

* BN EEEAEMEEE MR EMNMELHIEEAERARENIEER OpenShift $E ~ AEAEBELREA
** ~ fEFRERIEHRARE—SRFIFEERNENR - EEEANEEELERIEEMIRTS (F
U0penShift MetricsFIEEERARTS) ~ UREPEEIEEMBMMNIEERAREREIIELHERER

Trident BI U B8N R EIRE L /RE] o ftE—3R « Tridentfi PR H ¥ Kubernetes# & P ERELFRECE 2 MA@ Y
1ZEX ~ YRS CRIBERIFTIL/MIBRIEZE o

B2 - IRECEZFEFHEIEHRA - FEEPEA—EARNSERESENREEFRERNELIRR

s (FAERRER SVM* It B HIFEF Kubernetes 2Z=5EMY Pod AI#HEE ! LIF 2 showmount -e 5% »
jﬁ?%ﬂﬂlﬁ]ﬁﬁ REEEEE - GEE LIRS - EERGEREREN « BEATS CLI 28 showmount IHEE

vserver nfs modify -vserver <svm name> -showmount disabled

()  WEGEEARA Trident (RN ERBHCANEMBMEEN « HBRI Triden 4"

OpensShift [EF#1E - AREIETTIEE
Red Hat E588%1E2E"OpenShift EEBFTEREARH]" o

HeSh » tPIBEEER T " OpenShift R LABREERHI"OpenShift BESHE 4.x STEMIRE!" o
() =EFmLins BETHETH Red Hat -
BRSO S HSBRERIEMEN « 85 :
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