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Rz Administrator

Home

Operators

OperatorHub

Installed Operators

4. %% OpenShift EEIMEEENL, ARRERE,

OpenShift Virtualization

2.6.2 provic Red Hat
Install
Latest version
262 Requirements
Capability level Your cluster must be installed on bare metal infrastructure with Red Hat Enterprise Linux CoreOS
® Basic Install Weires:
é Seamless Upgrades 5
|
@ Full Lifecycle Details
C Deep Insights 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
rovider type . !
firtualization to mar both Li nd Windows VM
Red Hat Virtualization to manage both Linux and Windows VMs.

The technology behind OpenShift Virtualization is developed in the KubeVirt open source community.
Provider

Red Hat

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.

5. T Install Operator RE L, REMBIIASE, AFET Install .



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

a Namespace creation

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

() Select a Namespace

Approval strategy *
@ Automatic

O Manual

m Cancel

6. ERHRMERTRTM.

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. RERIERG, BE Create HyperConverged o

@ 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. £ Create HyperConverged R&® £, B Create , 1ZEZFIEMIASEL. WP BIEFIAZEE OpenShift Bl
%



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.

9. £ OpenShift-cnv B3R FE|FBIFFE Pod #Z A running IRZSHE OpenShift R {LIRI1EG L F succeeded
KEGE, BEREIRERER T, MIE, BILITE OpenShift 8% E6I3E VM,

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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ETENBUNEERRed Hat OpenShift B2 {4 817 B MA Lo

B BN
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‘ Red Hat Openshift Virtualization
OpenShift
vim-1 | pod-Wh-1 pod-1 pod-2 [
miedisk -nl W P P
Vi storageclass app itorageclass
i Bl "
rntap-san volumeMode: Block, Access mode: pws o B ":'.'I".'."I"l': 5 el
TRIDENT ontap:san volumehdode: Block, Access mode: re Neta

SVNA (VM) SV [app) "

MNetApp

E1£OpenShiftée s FIRESIZEM. BTMUTIE:

1. BfnE"Virtualation" (21 )>"Virtual Machines"(EE3\#1). ABRE"
2. MEMRHIERE,

3. EF AT BRI RIRER S
4. oIS B BRI S EAE,

S. B HRERBIZEE M.

BTG SR H BEIEIAN, FEEFH N running" RS, EERRIANFEEE BB HELIEPVCHIAERD
PV. AT BEBIEE RN EIMN. EAIHFRATHRENEEET L FwxE, XEXRMTBRHN—IME
Ko WMFERAENTEMEZLECIERNE. ONTAP NASFIONTAP SAN (&R FiSCSIFINVMe/TCPIMYMIBEEIR) AT
Bz Frwxif & o

E7E5E LECEONONTAP SANTFEZR. 1B "B X BVMMVMwareiT#% %] OpenShift EEHAMEEIE T,

O LU ONTAP NASELISCSIIE B NEBFIEIATEMESS, BT Quick create VirtualMachine & f&E
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BERBEIRERFAERGEEXEPVIEIEE. BB ECustomize VirtualMachine. A EQuick creates

1. MNMRIETIRERAEE T B5HE, NA LB T*Customize VirtualMachine parameters*,

2. NRETIRIERFARICER IR, WATEFITRE, ErIUBEERFARIEMNFMAEE "~ "
3. ECERmhERfE, RILLBTE*Customize VirtualMachine parameters*,
4

- IR LAM DU EROET R B E SEM. BIa0. RBEHEENETR, ARBERINEE R EIMTRINS
_/I\Tl?iﬁo

5. B if Create Virtual Machine UASIZEIMN; IHIRERERSERAENAY Pod o

B URLEEMRNIERBIRERGRERIFEE. EREFEIE—1PVC openshift-

@ virtualization-os-images EKVMFRFAMGIEEH THEIPVC, BAtafRIENR PVC A
EEBHERETE), UBHHENRERFAN KVM FMEG, AR, EERED A #EBENIER
BIEXLEPVCEY. XLEPVCRW T EHENREEEIZTE ML,

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 =[]

6 T @
v Operating system Red Hat Enterprize Linux 7 VM

Red Hat Enterprise Linux 9 VM

Memary 2 GiE
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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

12

"!, 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




Project openshift-virtualization-os-images =

VirnualMachine

Customize and create VirtualMachine

emnpiate. Cont

Ovenview YAML Schaduding Emdronment Network interfaces Dicks Serips Metacaty
Name et
s Mame Netwo Type
efauit wer
Namezpace
spenshift-virtualization-os-images Diska (2
Name Drive Size
Description
FOOICHSk Dk €l
=/ coudinitdick Dk
Operating system Harcware devices
Centis Stream 3 VM GPU devices #
CPU | Mamory
5 4 7
Host devices #
Machine type
Heaclens mode
Boot moce a
BI0S #
Hostname
Startin pause mode o #
Workioad profile
et I
Create VirtuaiMachine e
a o
Lt -
@I centos-stream9-zealous-anaconda &runng
|—] Name 1 Source Size Drive. Interface Storage class
(el
File systems @
Name 1 File system type Mount point Total bytes Used bytes
'l —
Lr L

TER: £ NetApp ONTAP 3231 Red Hat OpenShift [E1L

AR AWEERRed Hat OpenShifti2# T TR EIMVIM VMware T2

Z|OpenShift&E &%,

[,



fERER T EMLATER T A VMMVMware 5 Zl0penShiftEZ i (b

EARTHR, FAAVE T B EREINLER T A (Migration Toolkit for Virtualization. Mtv)¥& EAHIMVMware
T2 OpenShift A28 & _FinfTH{EMAAsta Trident5NetApp ONTAPTEAEEE FHIOpenShiftEEHi L.

USSR 7 SNfAIfSEFAONTAP SANTEEZERIRHEL VMMVMwarexE % E|OpenShift A Y LASSIL K A 14 7F
fifio

fEARed Hat VITMi@iZNetApp ONTAPTEAEIE VMiEFS EOpenShiftEEii ik

TEEEZRT 7 VMM VMwared % EIRed Hat OpenShiftEEIN YAV T2,

Migration of VM from VMware to OpenShift Virtualization

'//_ — \H /0 1?)EF?E"I\T§HI FT  Red Hat OpenShit 2 \
] Coatumes Satfanm Virtuaiization b
ViMware
ol medman
| e e e g i - R
network mapping from VM o
Wi femofoo . WLAN 16 pod network
__________________ pﬂd
L o O
\-g,. P -
E.‘Ig,.:tl'-’t“‘? g\ofafﬁf_ - PYC and PV created from
6‘-‘3135{0:3‘_’}, ot storagh class using Trident
VDDK coples data e

/ from VM diskslo PV - ,\

o ONTAPor +
1| any datastore

EE R BIETRIR 1

EVMware &

© RET—MEMARHEL 9.309RHEL 9 VM. HEBLTERE:
° CPU: 2. A7F: 20 GB. H#: 20 GB
° BFER: rootBFMEERERARER

* EMWUESE AR, L% T PostgreSQLARES 28,
° PostgreSQLARE REBoIHERH. AEBNNED)

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

o AT 20 EERE. RN T 1NERMN11T. B2 "It BXERHEL EREPostgreSQLARSS 28 A K
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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

IERBIREHIR R BB, HEN,
()  mREHPostoreSQLIRS 83 ARSI BT,

7fOpenShift&Es
EREIREZA]. BERUATRE:

* OpenShift&#$4.13.34
* "Astra=%7J23.10."

* NiSCSIEAMERT S LM ZEE (3T FONONTAP SANERER), FENIREHIYAMLUBIE— N FIFHE
. UEESEEPHNESI TR EBAISCSI,

* {FHISCSIFIONTAP SANKY=IRFN1ZESL, BB N A= TERMFERIRERYAML 5,
* "OpenShift FEHAL"

E1EOpenShiftEEEB¥ T (2 E REiSCSIFNIZ KRR, BEATEIRHENYAML 4
HiSCSIEERET S

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
= =@
args: ["$(STARTUP SCRIPT)"]
image: alpine:3.7
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https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy.html
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
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

env:
- name: STARTUP SCRIPT
value: |

#! /bin/bash

sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils
device-mapper-multipath

rpm -gq iscsi-initiator-utils

sudo sed -i '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

AU TYAMLX 4B EFRONTAP SANTEMER = To/ainbc &
iISCSIF =%
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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

FERUTYAMLX 462 Z#EFONTAP SANTZEMN = TG E

FBTFiSCSIFN =Rk 1=fi&3

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

ZHEMst

WE. EeI L REE BT EIMERER T A8 (Migration Toolkit for Virtualization. fE#ATHEITAER), EEIA

1RIEAVIRER "Lk B X RERIFER,

N1k EFE T B £ (Migration Toolkit for Virtualization. Tmb)F P R E &S 2 OpenShift Webiz il &5,

ERILISE "It FriaER AR REHRITEMES,
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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
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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
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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

IEREMHIZ

EERHEL VMMVMwareit#%%IOpenShift B 1k
BRI IEIERE.

ZeIBVMwarelRiRHIZRF. EFEREUATFRME:

vCenter URL
vCenteriZiE

vCenter Serverg4y

7P AIVDDKAR (R

BRI HIZ ARG
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Select provider type *

VM vSphere

Provider resource name *

vmiWare-sournce

REBES g VMwaret| BRI HIEF. 15

Urnsque Kubemates meouce neme identifiar

URL *

URL of the vCenter SDK endpoint. Ensure the URL includes the fsdic’ path. For e

VDDK init image

dockerrepo eng netapp comy banumvddic 801

N =N0S

VDDE contamer mage of the pronaden wiven ket emply some functionah by will ol B2 2emslable

Username *

administratonsvsphens focal

vSphere REST AP user name

Password *

vophere REST AP password credentiale

S5HA-] fingerprint *

Skip certificate validation

curranly requines the SHA- Tingerpnnt of the vCenter Setver's TLS

certficate in all emeumstances vSphare calis this the sefver's
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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#adding-providers
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#adding-providers
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#adding-providers
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#adding-providers
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#adding-providers

ML TR T A 8 (Migration Toolkit for Virtualization. Mv) fFERVMware B2 & T A

B (Virtual Disk Development Kit. VDDK) SDKEAIIRMVMware vSpheref& i EE AR IR E,
() @it B7ERNAEVDDKEME, REXZARM

EFEALEIIEE. 1B N EVMware BN T A TE8(VDDK). #EVDDKMUE, RS VDDKAR

BIEX B GIEM R,

RERIR MRV BRI TIRE "L 8132 VDDKBRIGFH K EH#EIX B AT MOpenShiftSe 8#7 1RI B0 E A 2o
tIZBIMEMER

T OpenShiftEEA LR iz F BRIR iz . EIbt=BEARINENEE,

ellfe SN Egnwdl

IR MBI AR TIRE "L LISIBERS Ao

BIEMXIEY, WRFERCIE, WEZEEUTAE:

* BT RRMLEBRET R B AR B BRET o

* BT RREEFEEIRGY 2 AT IESERIFAEIRST, At ERILUERONTAP SANTFAiES
IR ITRIE, ZITRIBREN 27 Ready*, LR IZEEE Start*Zit%l.

Red Hat

OpenShift

Yeu are logged in as a temparary administrative usar, Update the cluster OAuth configuration to allw others to lag in.
OperatorHub

Installed Operators

> c' Showarchived M@

Name 1 Source .. Target v Stat Description
@ vrvare @D host =1 & Ready Pian for migrating VM to OpenShift Virt Start ]
@ viware2 @ host =] 5t d Tof | VMs migrted @ Migrating RHEL 9 vm to OpenShift Virty
@ vowarez @D hos =1}
@ a2 (@ vost @1 Succesded 1of1 Vs migrated © migrating FHEL 9 vm using ONTAP NFS. i

B Start BT — R D BRTTAEIMTBITRZ.
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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#creating-migration-plan_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#creating-migration-plan_mtv

Migration details by WM
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B(BoEEMEMAERER). SIEPVCH., B ZHINFSEISCSIFISVM. FJLABIEZONTAPE,
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https://docs.openshift.com/container-platform/4.13/virt/virtual_machines/virt-accessing-vm-consoles.html
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RedHat OpenShift Virtualization

OpenShift
Vin-1 VinM-1
vimedisk t vimedisk
node-1 node-2
project-1
LR
ven-disk-pv VM storageclass
tap rViode: Bk

TRIDENT NetApp
gl "

ENHAERTIE B Frunning RKSHIVMBLITERERS. BHITUTSE:
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. B&#*Configuration*3%&I .

- FREEA AT 2 RrrwxiB IR R F B IR W IR B iR

. BHRA FAM*Actions*, FAEEF*Migrate*s

- ETRIBNHER, BERIENREPN"EIME>"BER", AFR T Migrations* &I+,
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@ AR evictionStrategy IRE /) LiveMigrate , MTEIGRIET R B TAIPIENET, OpenShift S84
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NetApp
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WA PVC fEASERREFEIERIE PV KOIEHM PVC . BIEFM PVC i, BEEFRI— RN TEETT,
HERS5R PVC B EAEEaikifix A,
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‘ Red Hat OpenShift Virtualization

OpenShift
Wil - Wivl-1-clong
vin-disk ) B wm dlsl--l'.lu-'l'.'.
project
¥ ¥
witi-disk-pv = vm-disk-clone-py
ViV storageclass
Fp-Mas
tar fo: Bloc Wi
TRIDENT
T
SV [N

EE[E CS| HrfZRYRLERF:

1. J& PVC fB#F PVC %A FRE—TE R,
2. ER—1FERPLIFRE,

3. AL REN BrEHEAERNERIIREN, ZTahiTxRE; flil, —MREJREREE S —MRE.

AT LUEE A T 5e & OpenShift £85I VM :

1. XHFR VM
2. fFiF VM REFEIRE

XHFR VM

MNetApp

NetApp

BT X R T IR I A RN R — IR 4 OpenShift THEE, JXINREETE Astra Trident B9S2 35 FSohE, ErefERE

N, BETRUTIE,

1. SMEIITIERE > EIME > B, AEREERENEMZHNEES,

2. BE e E MR AT E DWIBIFE S,
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Clone Virtual Machine

Mame *

Description

Namespace *

Configuration

rhel8-short-frog-clone

default -

Start virtual machine on clone

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. BERMEEMN; HIRERXER VM HE5n5E VM BIEIE.
4. TR BIE, ERILOAIRIHIIE S EREIMEIR R,
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fER VM REDERPRTS

WA LLEE fER VM ILE PVC , ARERARER PVC BIEH VM RZ=[EIME VM, WHEEFRFTEXAR

VM . ERZEMIMAXAE, BTRUATI R,

1. ZfnZ| "Storage">"PersistentVolumeClass" , AGEEIEHINNZEE VM 89 PVC FiAMEEKS,
2. BETME PVC FRMH PVC BIFHES.

Clone

MName *

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

Access Mode *

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

Size *
20 GiBE =
PVC details
MNamespace Requested capacity Access mode
@ default 20 GiB Shared Access (RWX)
Storage Class Used capacity Volume mode
@ basic 2.2GiB Filesystem

Cancel Clone

3 RERERME. XEFMINEMNEIZE— PVC,
4. SMEITERE > EIME > B, ARREEIR > R YAML

o. TEFISE > &Rk > AISE > B PR, HNER PVC , MARASRMEE, RIBENEKIREHEDAFE

HWFAER,
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- name: rootdisk
persistentVolumeClaim:
claimName: rhel8-short-frog-rootdisk-28dvb-clone

6. BAHBIE LG
7. IHEIE VM 5, BIEHEIEN VM BB IR VM BI5EfE,

THEMR: £ NetApp ONTAP 3231 Red Hat OpenShift [E1L
TN B e{aEFRed Hat OpenShiftEEHAY M Snapshot Bl 2 REA .

M Snapshot 8IZ VM

f&Bf Astra Trident #1 Red Hat OpenShift , BB A ATEFRECEIEER L SIBKAMERNIRR, &Itk Ih8E,
BFe L eIEENREREIA, HERZERENEHEE—EERRELRE. XEATUBBERZIFMME
R R BB LRESMERIBR.

F+F OpenShift FIEY Snapshot 121E, HIE X E IR VolumeSnapshotClass , VolumeSnapshot #
VolumeSnapshotContent

* VolumeSnapshotContent @ MEBFFPHEERBILFRRER, ER—MEFCENZIR, XUTFRTFMEN
PersistentVolume »
* VolumeSnapshot B15CIEBRIBAVIER. BEMUTF PersistentVolumeClaim

- BIEA A LUEA VolumeSnapshotClass 9 VolumeSnapshot (8 EAREIME . BT Uk, EaLiAMIE
—SRIENFERBIZERENELE,
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& RedHat
OpenShift

V-1

project-1

vmedisk %

. Openshift Virtualization

trident-snapshotlclass W2

(S wany el sruaprh = snapshot-clone

wireciaksnapahotoontant

¥

vem-disk-py

¥

vm-disk-clone-py
Wi storageciass

&)

oY
-'.-3-\.\

AR

BRI EINHIAY Snapshot , BRI TEE:

1. 8l# VolumeSnapshotClass ,

IRIEIERZ 2L VolumeSnapshot o SAE

"Storage">"VolumeSnapshotClasss" , #AfGEF "Create VolumeSnapshotClass" o
2. 3\ Snapshot E2HRFR, MANIRSHFERFHY csi.trident.netapp.io , SAEETEIE,

@t s
ortag-san yalumehiode: Block, Access made: rwx
TRIDENT NetApp
.
— 1
o]
[5] it | n

NetApp
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apiVersion: snapshot.storage.k8s.io/vl

kind: VolumeSnapshotClass
metadata:

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

deletionPolicy: Delete

Create ‘ Cancel ‘

©® View shortcuts

X Download

3. MEEZERE VM B9 PVC , #AIG8I##1Z PVC BY Snapshot . S Storage > VolumeSnapshots ,

SRig B & Create VolumeSnapshots .

4. EEREJHBIZE Snapshot BY PVC , #i\ Snapshot BYZFITIEZRIAE, AEEFMENA

VolumeSnapshotClass . A& EH 61,

Create VolumeSnapshot

PersistentVolumeClaim *

rhel8-short-frog-rootdisk-28dvb

Name *

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

Snapshot Class *

trident-snapshot-class

=

S. IEPREEIE PVC RYIRIR,
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MIRER B HT RE A

1. 5%, 1§ Snapshot EREFHI PVC H, SHEIFME > HRE, BEEFRNRBEZLNERS, AGR
kR AH PVC o

2. WNFT PVC RIFRER, ARREER, XEFEMELIE—IH PVC,

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.

MName *

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

Storage Class *

€ 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

20 GiB

3. Tk, AL PVC SIZ— MBI SHNE"Virtualation"(B2A1L)>"Virtual Machines"(FE##). ARS8
" Creation"(8l%2)>"With
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4. EHSE > 1R > F5E > BEHH, IBEM Snapshot BIZEHIHF PVC , TAEMAERMEGIERH PVC .
RIBEHEKIRHT EIMWIBIPT A HIF A5 S,

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

o. BHBIRR LS EFTEIL

6. INCIZEMNG, HEHIENEMEIRESES S IR R ER PVC SIZREEMVIBRSE
[Eo

FRAS =71 TAEFRIPEHIE

£ OpenShift APISSIL#E{RIF(OADP). 7EOpenShiftEi L VMR HEIERF

¥E#& : Banu Sunzhar. NetApp

INBE HYHX—ER D IF B T dNfEI7ENetApp ONTAP S35 NetApp StorageGRID S3 E
R BT EURARIPEIOpenShift APl (OADP)fVeleroflIEVME . VMEARRIIFAE(PV)
Z19 2 FEFHCSI Asta=ifSnapshotBll AT,

OpenShift LI R PRI EIMEEOpenShift B s F AR LT R RIBTTH AR UM AERF. RIPVMITIIE
URVMHEIRAEHEIFEERE. XF. SVMERERIFN. ERIUNE#ITRE.

OpenShiftE AL VMBI K A MR BT LUEID 82 AL Bl OpenShift EE B HIONTAPTZE(E N 5 & 124E "Astra=1#CSI",
FEATHR. FAVEER AT EHIERIPAIOpensShift API (OADP)" M2 IEE RS &) 3

* ONTAPXIR7Ef#
» StorageGRID

A BNEREFEMNEN TR,

1BIFOADP. B OpenShiftied¥ LN BIEFHITED. EEMNREME., 7 LUEROADPRIFHIEIES
fEKubbernetesZEX R, KA MEEFNZRARE,
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& RedHat OADP

OpenShift

Red Hat
OpenShift
Data Foundation

= = @ O O

Bare . : .
e Virtual Private Cloud Public Cloud Edge

Other C

Red Hat OpenShift#] i T OpenSourcett X F & B/ R 75 2R LIMEIBRIP. "Velero" B—HAELAE. BFR
LEMIER. BITREME UK T KubbernetesSE B FRIFMAKA S, 77 EERVelero. OpenShiftFF &
T OADPIZEfFMVelerotd@iff. LUESCSITFERITIZFEM. AFFHIOADP APIEI#ZUE T Velero APl, REH
FCEOADPIZFIEFE. AT R D AERIRIEEE T Velero APIATFHIIE(E,

OpenShift APl Data Protection (OADP) Architecture

Velero Custom Resources
Backup ISV Product ’ Backup Storage

Policy, Scheduling, Governance, Compliance, Reporting, etc Location

Velero API J < a7

]

As defined by upstream community \Lfg::uar;ril:nSnapsth

] e o ates

N

Velero Plugin Interface

Application
Volume Backup Storage Backup = A
Snapshot Location ] Nam:fface
Location Plugins L -
Data Mover Plugins e :?.roc. Label Selector

Plugin by
Backup ISV

Cloud, etc

Restore

)
——

Kk8s CSl
Snapshot API

Community/ Backup ISV /
Upstream IOADP 3d Pany ]

Open ¥irtualizationPro  wwwo peavirtualization.pro

&8 RedHat

OADP 1.37] MOpenShiftSeB¥RYIRERILHTT T & hdsy: EBEBNERData Mover. FIRCSIERIRIZENE]
TN R XFRI AN RBEHINKREFEUE. MMRSABEENFAE. ERER. R
RAHE R
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https://velero.io/

LA RT3 RER GIF 6 A BB AR 1 Bk A

* OpenShift&e&$4.14.
* J@idRed Hatig{#9O0peratorOpenShift Virtualization OperatorZzZ£OpenShiftEEiA 1L
* OADP Operator 1.13HRed Hati2fit
* I&AFLinuxiyVelero CLI 1.13
* Astra=ir%F24.02
* ONTAP 9.12.
"Astra=1#CSI"

"B T HIRRIPBIOpenShift APl (OADP)"
"Velero"

Z#E0penShift API for Data Protection (OADP) Operator

+
=<
AT 8EIR T OpenShift API for Data Protection (OADP) Operatorfy &2,

AIFE ST

* —/Red Hat OpenShift&E 8 (M dsS ThAs Z1ThR). REFEEBRHCOS TIET SBIENERMZeH L
* {EFAstra=Imfg R SEEFSE R BINetApp ONTAPEEES

* 12 ONTAP &85 FECE 7 SVM B Trident 5

* —Hh1E OpenShift &£8% LACEMITFAESE, HP{ER Astra Trident {fENECERERF

* TEER L BB =1NSnapshot3E

* %t Red Hat OpenShift £E¥HIEEF EIE R 0]

* 3 NetApp ONTAP B EIE R IH AR

* BREHEE OpenShiftEBINMLIRIER

* ERFE1EOpenShiftEEiii b LRYER & = EIFBIVM

* &7 tridentctl M oc TEHIGEAFNE $path PREIRE T i

NRBAVME Frunning RSB A HGIEE D MATTEZEMN EREQEMuFHE, NRME

@ RIERIRZEVM, N&BIREQEMURIE, BIQEMu. FHRIERILIERBEIZRRFIRME
A PRERPHIEE TRV, FBR AR EREIERIT, MRRLEQEMu. MAJLLIS
FLEEIML. AEBLIREM.

L HEOADP Operatorfy# 5

HRE, E ik, BREAFRBIRIME. ARREERE, OADPRIEFHELEIE & =8 OpenShift-
ADPH,
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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

anage

fEFIONTAP S3i¥4l(5 2 ECE VelerofVaTIR % 1

BRIERRERING. BEE Velero3=ffl,
&oI LU VeleroBR B AFEASIRAN REFME, RPFRANEIZECEONTAP S3 "ONTAPX SR RIFEEE
—T" B5VelerofkRl, EEEMONTAP SIEEFHRENUTEE.

* A TR S3AEEEIE O (LIF)

* BFiARIS3ARER. EhaiEihnZ AL IRZA

* S AEE AP IARNEHER IS ERBFR

* NTRZDPINMRIFME. NENREEIRS S ERETLSIER,

f#EfStorageGRID S31¥4l{5 SAC & Velerotaite 514

SR LR VeleroFC E N ERS3RA N RF . Eo] LUEARFIRHNEF2ECE StorageGRID S3 "StorageGRIDX
'y B5VelerofERl, EFEEMStorageGRID S3EZEHFFRENUATERE,

* AJ AT IR S3HYiR A

* BFiRRS3AREE. HhaEihRZRNERER

* SSHEFRAFP IR ENEIDERATR

* ATREHPMNREME. NENREFMERSSE LRETLSIER,

B2 & VeleroHy 4 1

* Bt. JJONTAP S3HF &R StorageGRIDIEF B EIEEIE— 1N EH, XA FHEBECE Velero, &1]
LIMER 1T R E S WebizH & IR,
EMWebiTHIGEIEZA, BHERNE, RARREFHEND, REEEZIR. DHMNENE. WEFIR.
BESEERSIAF IS ZAIDMYZFR R, EHHE2H. EUTRAP. RAatlE2— 1N EaE8
JJONTAP S3-cred#E FYONTAP S3H P E1ERIE5R,
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Installed Operators Project: openshift-adp

Workloads Secrets

Pods

Deployments

DeploymentConfigs

StatefulSets
Secrets

ConfigMaps

S..

Created

@ Apr 11,2024, 10:52 AN

@ Apr 11,2024, 10:52 AN

Key/value secret
Image pull secret

Source secret

Project: openshift-adp =

value secret

m
o
—~
8 A
&
§ N,

[default]
aus_access_key_id< |

ets let you inject sensitive data into your applicaticn as files or envir

P p—
i it

tap-s3-cregentiais
Unigue name of the new secret
Key *
cloug
Value
Drag and drop file with your value here or browse to upload it

aws_secret_acces s_-ce',‘:l

EBEI e LITRER)E R JISG-S3-credE FIHZE.

IR
150

A LAER L T <,
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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>

* ETR, EfcEVelero, 15MOperators FHISZEEINHIERE Installed Operators, S OADP Operator, A5
i Dataf 5! RPN FREFIED R,

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

%ﬁ?“Create Data? 3! IRIPFN FBTIEFE", TEREMEID, FDataProtection FHFEFIRE— MRS ERRIAZ

Project: openshift-adp =

nstalled Operators > ':DE[E'.C(QE:CI':
OADP Operator
‘ 13.0 provided by Red Hat Actions =
ServerStatusRequest VolumeSnapshotLocation DataDownload DataUpload CloudStorage DataProtectionApplication

DataProtectionApplications

MEFEZIYAMLIEH R EE. N TENYAMLXX G REIFR.
FHONTAP S3{EAEINLEFRACE VeleroRI YAML I {412
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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

FiStorageGRID S3{E/&F i EFIRIR (il & RECE VeleroBY YAMLI {4 #¥ 25
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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

YAMLX R BIFEER S 2§t 30 5 LR R AR MBI A TS TIE HECE

HNOAIE
ONTAP S3StorageGRID S3 (REEEMYAMLA B/ REVEME B )HECE S VeleroBENAZ DI E,

REBAIE
NREABRBFMEEOCSHRER. NEFEERRBRUE. ANEREIE—NESRIBECRIEMCSIIKEIIZRF,
TEARAIR, EERNIAER NN=iwCSI. HEZAEfER=iwCSIIEEIEFEE T HeSnapi o

B ACSlHE4t
& CSIANMEIVeleroBIDEDEPTOE . LUEEACSIREBHD XA LS,

BEHCSIZIFMPVC. Velero CSIHHELIETEIZE T Velero.io/CSI-VOumesnAPshot-classiTiZ Ry B hi% R
#SnapshotClass, o

* BN E B = imE SnapshotClass,
* {giBtrdent-snapshotclassBIITE FHIEHIEE N
° Velero.io/CSI-VOUESNAPECUE-CLASS=TRUE**, W FFiTo
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Networking

Storage

PersistentVolumes
PersistentVVolumeClaims
StorageClasses
VolumeSnapshots
VolumeSnapshotClasses

VolumeSnapshotContents

VolumeSnapshotClasses » VolumeSnapshotClass details

(E® trident-snapshotclass

Details YAML Events

VolumeSnapshotClass details

Name

trident-snapshotclass

~
G'E‘GFD‘IO_-'{CE!-‘.‘ olumesnapshot-c \as.5=ta|e)

H{RENERIPR T ESnapshot It R, XLEREEW A] LUIFAGRE, X ] LUBE R *DELERionPolicy*1& & /IR B3k 52
Mo B, WprmBTENE T ERUFIEHENREPVC,

apiVersion: snapshot.storage.k8s.io/vl

kind: VolumeSnapshotClass
metadata:

name: trident-snapshotclass

driver: csi.trident.netapp.io

deletionPolicy: Retain

39



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

BIRE fIZDataz! rotionApplication B ERES "% . BT

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

OADPZER G RN NENFHEMUE. SIBENIPRERILIE,
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Project: openshift-adp

Installed Operators > Operator details
OADP Operator
‘ 1.3.0 provided by Red Hat Actions =

psitory Backup BackupStoragelLocation DeleteBackupRequest DownloadRequest PodVolumeBackup PodVolumeRd

BackupStoragelLocations

Name = Search by name
Name Kind Status Labels
@ velero-demo-1 BackupStoragelocation Phase: Available app-kubernetes.io/component=bsl

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

£OpenShift LR AVMEIZZ TS0

TR INAITE OpenShift EEHAME R AVMEIZIZF & 7.

BIEVME IS IR

ERFBORENVM (VMTTHIRTIVMELE) 081, EREHEERF. SROREHEENAR(CR).. BHT
—MREIYAMLLIBIREACR, EALLYAML, K& HIEEH R SEPNEMR R, ATURRHTRER
B S

CSIR IR HERIKAEENRE. RASCIEBVMENREEERIR. HIEHEHFEEYAMLATEEN&EH U
B, &ORERSPREIOKR. WMTTLHIEE.
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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

EnTmE. EMBREETAETTH.

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
Backups
Name = Search by name

Name Kind

@ backupl Backup

Allinstances

Actions =

BackupRepository Backup BackupStoragelLocation DeleteB4
Status Labels

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

O] LAEBh SN R A REF R EN R EMEPHNED. SNERERETECRENDEP. HHEIERR
#R(velero/ducobackup), ERIUEEFHHNE. BIEERE. BEMEIMNBEMTEIE,

®
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Storage Class

STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD

Path: / demobackup/ backups/ |backupl/

Name Size Type LastModified
. | [ | |
“backup1tar.gz 230.36 KB GZ File 4/15/2024 10:26:29 PM
“velero-backup.json 3.35KB JSON File 4/15/2024 10:26:29 PM
j] backup1-resource-listjson.gz 1.12KB GZ File 4/15/2024 10:26:29 PM
“|backupl-itemoperations.json.gz 600 bytes GZ File 4/15/2024 10:26:28 PM
~|backup1-volumesnapshots json.gz 29 bytes GZ File 4/15/2024 10:26:28 PM
“|backup1-podvolumebackups json.gz 29 bytes GZFile 4/15/2024 10:26:28 PM
“|backup1-results.gz 49 bytes GZ File 4/15/2024 10:26:28 PM
“|backupi-csi-volumesnapshotclasses.json.gz 426 bytes GZ File 4/15/2024 10:26:28 PM
“|backupi-csi-volumesnapshotcontents json.gz 143 KB GZ File 4/15/2024 10:26:28 PM
“Ibackup1-csi-volumesnapshots json.gz 1.34KB GZFile 4/15/2024 10:26:28 PM
~|backupi-logs.gz 1349 KB GZ File 4/15/2024 10:26:28 PM

TEOpenShift LR AIVMEIZ TS
BRI ED. BFELIRITRICR,

ZITHRZ—PeronFiAN. AWEIEELIZ&EHNNE. BATFEIEITYCREIYAMLRSG,

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: true
ttl: 720hO0mOs

cronFRIAT07 **RRNFK7: 00LIEFD.

o EIEEBEAESEENFNTEUREDNEFHEUE. Eit. £RATHYICRMARE N CREIZIEERIAYE

MR EIBE D
BIEBITRIE. ZITRISER T B AR,
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Project: openshift-adp =
nstalled Operators » Operatordetaﬂs

‘ OADP Operator

1.3.0 provided by Red Hat

toragelocation DeleteBackupRequest DownloadRequest PodVolumeBackup PodVolumeRestore Restore Schedul
4
Schedules
Mame Search by name_. Fi
Name Kind Status Labels
© schedulel Schedule Phase: & Enabled Mo labels |
- NS s
BEORHRRILITIRE. HRIMEMERRES,
Project: openshift-adp
Installed Cperators » Operator details
OADP Operator
‘ 13.0 provided by Red Hat Actions ¥
Events Allinstances BackupRepository Backup BackupStoragel ocation DeleteBackupRequest DownloadRequest
4
Backups Create Backup
Name = Search by name
Name Kind Status Labels
@:c*a:ule'-20240‘116'-2-')50}" Backup Phase: InProgress velero.io/schedule-name=schedulel
velero.io/storage-location=velero-demao-1

MEDE R
TR M E TR EA

AIFE ST

BEMERFRR. FANMRIZEMAPITER 882 =B R IMFRo
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RREIE—m R =

EMRINEIRR S HETIER. 7
o=

FEUBR—EEBENAE (CR)o
EENEDHRZIR. FHIErestorEPVSIEE Atrue, AILUIRFPFIRIGEHihS

BIFENHREH R RHEE

]S, . BItIE

Project: openshift-adp

Installed Operators

<

> Operator details
OADP Operator
1.3.0 provided by Red Hat

lest DownloadRequest PodVolumeBackup

Restores

PodVolumeRestore

Restore

Schedule

Actions

ServerStatusRequest  VolumeSnag

»

Create Restore

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

name: restorel

namespace:

spec:
backupName: backupl
restorePVs: true

SRR, SR LB R EEREICIZIRE
MM E B PR R EIWE B ERRBEMNHAEEENEITRE). VMIEBERERE—

openshift-adp

7!

IR, (WREDBEEMIISITH IR,

i

mRTIE,

Project: openshift-adp

Installed Operators

~

> Operator details
OADP Operator
1.3.0 provided by Red Hat

est DownloadRequest PodVolumeBackup
Restores
Name = Search by name
Name Kind
@ restorel Restore

PodVolumeRestore

Restore

Status

Phase: @ Completed

Schedule

Labels

Actions ¥

ServerStatusRequest VolumeSi

Create Restore
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TREIHhan =]

BRVMERIIH MG EDE. &8 L 7ERestore CREJYAMLE X iR fHt— N en 82 55 8] Best,

UTFREIYAMLX 28— MERCR. UEEEEMNIEREEIMmRATER .. EREEIMN N E S
fEvirtual-Machine-demO# & =g I B,

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

S ERBRTTRE. SR UERIESWEEREISIZRBISEVRTS. (MREMBEEIMIIET

BT EIEERY.
MM E D HEREMVE B EXRREIMNHFEEFNEITIRE). EIMWUEEREIYAMLPIEE RN E M
mR=TaE,

(o i ]
I Project: virtual-machines = I

VirtualMachines

o)

Y Filter = MName »  Search by name.. 7 m

1-10f1

Mame T Status Conditions Node

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

o



EREIE I AESE

Velerofe it 7 —Fh1E 1 2 BRIa)@id 15 EjsonfE4MERF RIG A TRV EATIAE. jsonfE*MERFRTERIR Z 81N
BT &R, jsonf&xMEFEconfigmapH3EE. MconfigmaplliErestoreds < 5|, @I tkThaE. EaTLL
FERARRMFEISHITER,

TEULTRBIR. EIAI7E U2 HRE fEFHONTAP NASTE N EHEERITFIES, LELEHERIE R Jubackup1BIE
&

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
Y Filter . v . [ Mount Windows drivers disk
ng
Name 1 Source Size Drive Interface Storage class
Env
cloudinitdisk Other = Disk virtio
diskl 3175 GiB Disk virtio ontap-nas
rootdisk 3175 GiB 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

18I PR R IAA AR IX R I AN & 5o

EFRAHEMEFMEE (I, ONTAP NASABSEME)FREVM. FERITUTHEINTE:
TEA

f£OpenShift-ADP#r & = E|F S ZECE RS (IEHIS). S TPRR:
IEEREBETFRINIFAER:

e Z (8] OpenShift-adp

name: change-storage-class-config (B] A2 {E{A #F)
#%0: change-storage-class-config.yaml:
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&:

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

£ ARECE RS IS RN AN FFR (88 L 1T5HE):




# 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>

BIRIEIREY. IECE RGN AZRREIHFRT AN, FMRHELFFIGRIFRE KA MERERE. B AEHMERF
R RV HRIONTAP NASETS.

T2

BIMEVM. iFTEVeleross FITHREPER U TG<:

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

VMIEER 2 5{ERTEMEZONTAP NAS-ECORI M MR G Z = |,
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fEFAVeleroffif& &A1 E

Project: virtual-machines-demo

Disks®

Add disk

Y Filter =

Name 1
cloudinitdisk

Script disk]

rootdisk
bootable

Source

Size

Mount Windows drivers disk

Interface Storage c...
ontap-nas-eco
ontap-nas-eco

TR NI E OpenShift EEHA L R 2 VeleroffiFRVMBY & (AR E

illlzS=:4v)
TR AEAOCH <175 E T AMIFRE 7 CRIMAMERN RF(ELRIE.

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

INREEMFRED CRAMIPRREXAIN RIFMELIE. FTLUERA Velerods <177 E TRERITIRF

RERPRIRBA N Ha 1TSRE "Veleros ",

fEFVeleromn 2 1TRERITUL T RIBRES <

illES Y

f&o] LUE B Velerods 21T R EMIFR IR E CR

& Bl LAE A ocan < LU UIBRIZRCR
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velero backup delete <backup CR name> -n <velero namespace>

velero restore delete restore --namespace openshift-adp

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



https://velero.io/docs/v1.3.0/basic-install/#install-the-cli
https://velero.io/docs/v1.3.0/basic-install/#install-the-cli
https://velero.io/docs/v1.3.0/basic-install/#install-the-cli
https://velero.io/docs/v1.3.0/basic-install/#install-the-cli
https://velero.io/docs/v1.3.0/basic-install/#install-the-cli

II/:EI:';‘:'
miT

7£Red Hat OpenShiftiZ#A{t A fEACloud InsightsiziTVM

fE#: Banu Sunzhar. NetApp

IS E SHYHX—ER D IE 4B T W1aENetApp Cloud Insights 5Red Hat OpenShift&E &%
£ AR LA 5 E OpenShift EE I VM,

NetApp Cloud Insights @—f=EAEEEIET R, AHEEURNT B NEMEM, 5B Cloud Insights , &
BILAEEE, MEHRMRAFRERR, SEQABSMIMBEEHIERLC. HXNetApp Cloud InsightsBIIFHER. &
i "Cloud Insights 314"

ZFafEMACloud Insights. E#4Z17ENetApp BlueXPi]F L&, BXIFMESR, 1HEM "Cloud Insights NER"

Cloud Insights B8 ZIhge. AIFBNERBZMMEILEIE. RIEREEARNT BERIFR, ErLLEEThEE
SERANEWREMEHRHE. EEERPEIMMEIE. HNERENSRERERXEFHEER. BSR UM
#iz" UFBNIE T X EEThAE,

ZE{£Cloud InsightsFH AU EEEIE. BEEHEUTERK

iR SR

BIMLREIRINESS:

B (TFEIgE. MBI, TTEEEEN)
“R2ER L (FNVMwareZ{Windows)

*ARS5 (d0Kafka)

SR SRR ] R IR EONTAPTR IR & (BRI IR EUREIN S ) FHIERIE . WENEEATON. Wik, &
EMEEEHR.

REBTT

IREEABRIR BRI IIERES. WERE—IREBTRHIEENCloud Insights, REBTEEZIIAT
EWEWRESRNITEN. BE2EM. HTEVLEESREEHE (T F—#iEFR.C/VPCH,

IR

Cloud Insightsi® Sz 5 EBIRF A H IR EE R EIERI IR, Telegraf 2—FMEMIKIAVARSS SRAIE, BT FURER
k&, FHMES.

Cloud InsightsZ2#4)
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Acquisition
Unit

ONTAP

©

Agents

Telegraf E

Data Center Environment

7£Red Hat OpenShiftiZ#A L 51& FFVMHEICloud Insights &k
E7EOpenShift ML P FHIRMEVMBIEIE. BREERE:

1. FAFWEEKubbernetes#iEMIKubbernetes \a1T12 1E RN 4R B2 28
BXTEWA, B2 S

2. —IREST. ATMAVMEERHXA EFERIONTAPTEEP UL ELE
BXTBRA. BN "~

3. ONTAPRY#IIEUEE 2R
BXRTERRA. BB S,

tEoh. SR IEEF StorageGRIDFHITVME D, NMIEFEE—FF StorageGRIDBYEIEULEE 2SS,
Red Hat OpenShiftfEZ L RVMAY 51T T EE R
ZT371i87ERed Hat OpenShiftiZ it AR fEEFCloud Insights i 1= VMEYIE o

RIES BRI ER

T RAIRIESE M ST OpenShift Mt P EEVMAIEE B =iEl, ELRFIP. RABETFEEFPIEERETEN
logs.Kubernetes.eventliE—NI517 88,
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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

ttEWrI R a2 =B R EIMBIFRE S M. (RZRIFRE—PNEIML). M EAIUEE—ERER.
IAEIRIERE "R SRR N F TS, @F. HEERE e ZPVEREPVEHEIPODIY =6
XEEM, XEZMHERMSEERF PETATRIZXALRIRNE VMBE,

90 EPrREIEE R mIER . EE R UECE R ALE B, SN X LURMEIERFEEMES. XL
ERIBE B BN FRRRILEEIR, £ ERRGIR. BINERE A LA A F#T R IR Y = InBC B FAERE Mo

B
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atl  Observabiity » Kubemetes | Change Analysis © vLast3ours M
P — Filter By - KubernetesCluster ocp-clusterd v X Namespace  virtual-machin v X workdoadName A -x@e
Explore Alerts 0 0 Deploys Os 0
Change Analysis
Timeline Bucket: 6 minutes

Network

W@ st
Collectors

nes-demo >

@ Workioad Security » All Workloads in namespace
& ONTAPEssentials » i ' '
LELR 500 A $19Au 1030 AM
Admin v mpare to:
& Compare to: @ Changes Last updated 04/19/2024 11:43:56 AM
Type Summary Start Time Duration Triggered On : name Status
Kubernetes Infrastructure
0 Dep 04, 6 seconds PersistentvolumeClaim: Complete
Nodes (1 rhet9-demo-vm2
Persistent Volumes (6) © Des 04/3 1 second PersistentvolumeClaim: Complete
rhels-demo-vm2-user-diskl
Kubernetes Resources changed
Security (2 © Deploy Created new object 18 seconds PersistentVolumec Complete
y hel9-demo-vm2-user-disk1
O Deploy Created new object 18 seconds. PersistentvolumeClaim: Complete
thel-demo-vm?2
O Dep PodDisruptionBudget: Coniplete
4 Minimize kubevirt-disruption-budget-
dnvgs

£ LRI, EOpenShift&ed¥ B S OpenShift ZIMEVMBV s Z = RIECE T EE D1, EEMRGIRIEIE]
ZETEN. ERAILUETHUEEERNANS. ARREMEERERUERBTENER. NEREH. EFY
BRI ARSI T IHIED.

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
Per: ntvolumeClaim
Alerts 0 0 Deploys 0Os 0 © oco-dlustens > i amecie)
@ virvatmachines-gemo >
helg-demo-vm2 >
Timeline
Changes (2)
[ ] @ VIrualmachingl-dime > cucsesssscssssssesssansesess
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

7 Expand 45 lines ...

resourceVersion: " 8569671 " 4 + resourceVersion: " 8619670 "

-Baansl.ls.lln.es..u

[EUmTFAERREY

f&BhCloud Insights. &RILIRMBERVMEEN GIRFHEUKREXPVCHZHAITER.

[=]

P NetApp cloud insights

Getting Sarted ¥

& 4 1 @ virntual-mashines-deme
. . Fitordy | ramewace  [Wiriamedhinedem pod_nams | [l smrmsm ® < - % [l @
ubermetes
Exph 1 i 8 o Mame Status Labs i e (u ctive Insigh
virtugl-machines-dema > Adtive 5 -
Healtny  Alarting  Panding
Change Ansysli b
Hetwark
25mc 1.05cie 63.49cie
Colloctees : Memary Total PYC Capaciny claim
" R——— " xm _———
B onTaPEssentiak v e e e 000 i T 12 r
feew =Lt Bowent = Limit 2 o F
4B ndmin v
Highest CPU Demand by Pod Highest Memory Demand by Pod Highest Storage Demand by PVC
MGk vt vend-pngg 1,08 Gilh wirt-lnc. . vnd-pengg ILISGID rhed-denssemi
IISGID rhel-doro, . umer-disk]
Stmrage (2]
persistentvolumeciaim T persistentunlume Pe_type bakend backend_capacity_total_bytes (Gig) backend_capacity_used_byt
rhil8-demomz » mes 3L
rheis-derowmzuser-diskl  pucBBaiaro0d0ad4 .. B NFS a =0.01
4
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¢ 5 ps132sco1

Observability

© Kubemnetes

@ workload Security

ONTAP Essentials

&} Admin

Minimize

3

. netapp.com/w

/#/assets/inter

/111912200171 Range=THREE_HOURS

Getting Started

Internal Volume Summary

Storage:
ntaphci-a300e9u2s

Storage Pool:

OL:EHCAggIO1

Storage Virtual Machine:
20neb

Status:
online

uuip:
3d55a0e0-fe5o 8b46a2l
Expert View

latency.total (ms)
1

iops.total (10/s)

Total Capacity (GiB):

31768

used Capacity (GiB):
1.26i8
Snapshot Reserve:

0,068

Latency - Total:

Storage Pool Utilization:

10PS - Total:

Datastore:

Iﬂ_ ntaphci-a300e9u25:zoneb:trident_pvc_95324188_5932_46ac_85d7_9734accT8278

Deduplication Savings:
Thin Provisioned:
Yes

Replication Source(s):

ntaphci-a 20

Alert Monitor

Show All (26)

*

Q $ @ O sundnareau v

(© Last3 Hours -

Acquired a minute ago, 12

User Data
Application(s)

MNone

10D Service Level
Standard

c_dcs

22_Recommended _Instance_Type_AWS
53 Glacier

Display Metrics ¥

Workload Contention

B rtaprci-as... ors_w

12:00 PM

Additional Resources

Q

&  Finshupdate §

o Z Edit

b Hide Resources

H—BEEFREPODRITEMEMATAI S AR, MExplore THYObservability32 2 613 —MAll Metrics 21,

ol Obserabiicy

Explore

Alers

Callectars

Log Queries

Faporting

Kubersetes

- O

Warkinad Security

OHTAP Esson

persistent disks

®

storagedirt..

—— ~=xle
Flter by Mesric
GroupBy  abemelenpsd o stige X -
Formattieg: Cenditional Foematting L]
hubsnnitesged_ta_stormge T persisten... § werkload_.. § NI
mparierprime-4f16835 pve-dacoeecc2dh openshifi zoneh
erpri pur-d50fsBe T 3ch omety

wirt-launchar-rheld-dema-y HeR4200-20¢ Iorah
wirt-launcher-rhelS:demaoy 32418855 zoneb
wirt-launcher.cheld-demeomz pve fad Lade3.314 zoneb
wirt-Launchar rheid-deme: pwe-adB05aTh-La0 zoneb

Internalval.. i volemena.. gtreenamae timeTofull.. i backen

ntaphc ks 128-1le 0.0 s

neIphc-a300 8-1le 0.00 o

n a0

néaphc 388

ntaphe 388
a300e0uZS 0o

BH I AEHEE R 2 RONTPEMETRIERIFME R, HIUl. B "storageVirtualMachine"5|HBISVME FRiG

MONTAPHEEXE X SVMEY 41
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storageVirtualMachin... internalVolume.name : volume.na..
pation-0s-image zoneb & ntaphci-a300e9u25:zoneb:trident_p
Fation-os-image zoneb ntaphci-a300eSu25:zoneb:trident_p
demo zoneb ntaphci-a300e9u25:zoneb:trident_p
demo zoneb ntaphci-a300e9u25:zoneb:trident_p
zoneb ntaphci-a300e9u25:zoneb:trident_p
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BIESSERIEIN
$t3tRed Hat OpenShiftEEHAY PVMEYR{ESSERIEIN

fE#: Banu Sunzhar. NetApp

BTN BEBEHRVMIEIBEVMMVMware vSphere $ A\ EIOpensShiftazsF & E
HIOpenShiftEEIXE BT N E [ERI AR EIE 2,

REPAMLIERE

FEOpenShift EEINL P EIEFHVMEY, BEBZEBEVM TR IEAEMNIFIER UL MEE(IOPSHIELE)
E;??o B R METEOpenShift A28 & OpenShift EEIAY LI TP BIVMERE LUK VMEE R FR R E R TEAESE

BEAVMEEIEENFEREZ U TRERRM:
* IpiE) TER BB EIRFI R B GAIR]
* FrEYin iR (rwo 5 rwx)
* TYEAEFEBIIREYHE

BXFEAGER. BN TEN FHEEE" 9.

VMI{ESiEHM SRl B

OpenShift B ZHF LB ER E PN BISLAER. A LIERMT TIERZNER MG IEEETHE LSS
f(Virtual Machine Instance. VM)BES— TR, TG TEEBFALIRENTEREESFMAR TR HITHEIFE
FCEE AL RIS, NI EEFR— " HEEFEAAAR. ZR RS RAIRHReadEE (rwx)ihA)IE
No VMEEZR R EREHEwxIA PR N F#EETENEEZEE, OpenShift BMEIFICE—IMVIFEB RN TH
, SIRZE, evicalStrategyFiRE NI ERE, BXIFMAER. 15BN, "BXLHTZE—T"

A FrwxiARI A N RIEFIEREE., BXMLEONTAPERMIER R rwxiARIRLAIFAES. EELT
EREFEECEER D,

FiEicE

Trident CSIECE 2% AL ENetAppEEiE I AV EEIR M T ZFHIREHIZERF(NAS. NASE TR, NASLEF
Bl FlexGroup. SANFISANZFEY),

EARIN: * NASIRENFZFEFANASTI(NFSHISMB)* SANIREHTZF i FHiSCSIZINVMe/TCPIY
UT A A F B ERIE TE R 2R M AR E F B B R 75T

* NAS IREhFEF1E— N FlexVolume _E 8 — MK AL (PV)o

* NASEFIRThIZETEH = FlexVolumeRigtree EBIEE— PV, (2001 PIVIIRZ—-FlexVolume. BJTE50
F300Z [E]EC &)

* NAS — PVIREHFEF1E—NFlexGroupBy—NFlexGroup L |22
* SANIREHTEFF 27 & FFlexVolume_EAILUN ERIZEE—PV
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* SANZFIRCHIEFTEH = FlexVolume_ERILUN EBIE—PV (81001PVEIE—FlexVolume, RJTE50
ZI2002Z E)ECE)

TEX#HTT 7 HH.

nas nas-economy nas-flexgroup

san san-economy

tESh XA < F R PRIV A El

* ONTAP NASIRGHIZR 245+
° XHRLIHBFRWO. ROX. rwx. RWONPiIEETR,

* ONTAP SANIREHFZ 2 R iGN X 4 R AR
° ERBHIER T, ERIUEZIFRWO. ROX. Rwx. RWONPifaIER,
 EXHRFIEAT, RAFFERARWO. RwoPIARIET,

BB OpenShiftEEIMEVM. BN MEGwxihaiER. Hlt. FERIBREER TIEENASIKEHTERF
S SANIRGHFZE LB ONTAPIR A 1HFMPVCHIPVIEE EE,



eI E RIESLE
% FStorage Virtual Machine (SVM)

Storage Virtual Machine (SVM) BJ7E ONTAP #4 LRV P Z )L IfRE M BIERE. BE¥SVMER
FOpenShift 28 OpenShift I VM. BILAZEKPrivilegesFH 1 FE &% £ SS B R IRHI 2R R HFE.

IRHEISVM LR ERAELR
P51k Trident SREFERELHFAERAE, ERX SVM IRERS]. ERIUMErSITHRITICR(E:

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

RAGHEREONTAPEETHAE T R LEENSEH. MARERIONTAPTI R LEEENSEH. Eit,
FEXRLERT, ONTAP &R T RFTECEM Trident HR]REIIEZ T/ FHMT R, EEEXMIER. BHR
ATridentEARSVMAEHIERE R BT T RHIRSHERF.

R&TridenttZHENRAKN

ERILAFEONTAPHF AE N SYMIRBERARE A/ IRH

1. fEvserver createfp < BIESVMHIG B 1ZERRH :

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

1. EEMINESVM ETFMERE]. BHRITUUTERE:

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

@ gﬁ%ﬁ@%?ﬂ%ﬁﬂi‘%\ SnapMirror & Hy#& 8 MetroCluster B & FHERISVMEZ B 7214 [R
I [o]

BR T IERIFEMEREY ERE AR/ Z 5, IEENFI A Kubernetes THRE,

1. BRErTHTridentt)EHERNRAK), 1EEAbackend.jsoniE X HHY LimitvolumeSize &%,

2. BEEATEONTAP SANEZFRIREHIZFAIONTAP NASE F RV IKEhAZ Y FlexVol IR A A/ 15
fEbackend.jsonEX HfEF LimitVolumePoolSize&#4,

fEFASVM QoS

BIRSZFE(QoS) RN A FTSVM. LURKITridentfd B Y& RIEARIOPSENE, XBBTFBHLIEEATridentfic &
BTERE T e MM Trident SVMIMNEBRY TEfR &0
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ONTAP QoSHRI&LHF] N EIRHQoSIEI. HERAFEEBA— I HENTIENHEXELE LR, HXQoSH
BRLARVIFAE 2. IBBIE"ONTAP 9.15 QoS @ <"

BRHIXTKubbernetes 5284 Bl 53 BYTZ X IR 1A 17

EAEE T8 FRHI % TridentBIZZAINFSEFISCSI LUNAI B 2 KubenetesBF B L 2 BhiFM—NEBAHREF -
XA LR LEAREF Kubernetes £85I FENIH RS H Al gBERIMECLEIE,

tE5h, BERPRHIER] LUAREH B ENEH R TRENEFME. AR TRINEREHZELR A L%kt

&, B2,
BSWT R TiEE Kubernetes RFRVIZIEIANR, Rt BESUHRRTEL M ERBRITEHITIR. B
B BITEARNNARERFIERNENENRBES FTIEERR. RAlt, BEARALLINEEPOD L2

o

ERTASLRENTAETAEMIEMT RETET AR NARFIEMT RB0penShiftiiE, NEMAS
JREY T H SRBR S — P RIS ZRAIAE. HP8ENESERXEREMIM T RBARSS (F1420 OpenShift 5tk
MEFTIERRS) UKERE R EEMIEM T R BT EN BiEFOIE S H R,

(2707 LI BshRIEMEESHERE] {151, } BEXMAN, Trident SFRHIFTEECELS Kubernetes 58%
T RERNGE, FEET SRR / kR

BR. MREERFHEIRSHER. BEA—ITHZ N FHANFLES N T RILEIER,

HR FATEFSVMZE FshowmountEfE E|Kubbernetes £ BEAYPod A] LA EXELIF & Hshowmount -efn<>, Hizlx
AARAEHYIR, SFCTGANNES, EFEHIXMMER. EERAUTHSITREEZAshowmountThie:

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

()  BrEHREMTIdentEMRERENEMEAES. WEBE Tident ST

OpenShiftEEIML-AZEEMY RBisrE
Red HatB Xt 1ti#17 7 3 BA"OpenShiftEE B RN PRSI,

5, EMEIERT "OpenShiftiE AL AEHER"F" X558 OpenShift Ik 4. xFRE"
() =pirams. BEERMRed Hati T,

AREEES TS HBSREXER. 85F:

* FBSHU—RIESHELIEZ VM
* KEERVM

* "ASEISERSEE T AR

* BT EE TEREREBE X VMER

S FFHIPREE R T 7EOpenShift EIE1TVMBTIIA I N R R AE
EHWRAE, 81
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