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Rz Administrator

Home

Operators

OperatorHub

Installed Operators

4. OpenShift Virtualization % JL%Z3&R L. Install z27 ) v o L% T,

OpenShift Virtualization X

262 prc by Red Hat

Install

Latest version

2o2 Requirements

Capabllity level Your cluster must be installed on bare metal infrastructure with Red Hat Enterprise Linux Core0S
@ Basic Install workers.

& Seamless Upgrades :

é Full Lifecycle Details

O Deep Insights OpenShift 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. Install Operator (A RL—2DA>X+—)L) BEET. TIHILEDNFX—RZITRTEDFFICL
T, Install (A b=JL) 20Uy I LET,



Update channel 3 OpenShift Virtualization
provided by Red Hat

021

022 Provided APIs

023

024 ({[® Openshift © Required

Virtualization

@ stable Deployment

i Reprezents the deployment of
Installation mode * 3
OpenShift Virtualization

All namespaces on the cluster (default

This mode is not supported 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 Mamespace creation

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

(O Select a Namespace

Approval strategy *
@ Automatic

O Manual

m cancel

6. ARL—RICLBAI VR M=IDRTITZETHEE T,

OpensShift 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 Namespace openshift-cnv

1. FARL—EZDB1 VA M=)LENT=5. Create HyperConverged 2 ') w2 L %7,



@ 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 ( /\-1/X\—O > /\—2 ROER )] BIE C. [Create (fERX ) 22w o L. TA
TDTIAINEMNTA—=BRZZITANET T, CDXTw I Tl OpenShift Virtualization D1 > X ~—JL
ML ET,



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 b

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 2—LZXR—XTITARTDRY KD running IREEIZFEITL. OpenShift Virtualization 7 R
L —4&7h' Succeeded IREEICHRD & AL —RIIFEAATERKREICAD £9, CNT. OpenShift 7>
ARATVM EZERTERLSICHBD £T,

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 &

Name ~  Searchbyname.. /

Name T Managed Namespaces Status Last updated Provided APIs
Openshift openshift-cnv @ Succeeded @ May 18, 8:02 pm OpenShift Virtualization :
Virtualization Up to date Deployment

26.2 provided by Red Hat HostPathProvisioner deployment

7 —72 70— . NetApp ONTAP % f£F L 7= Red Hat OpenShift Virtualization

Z Dt 3> TiE. Red Hat OpenShift VirtualizationZ A L TIRAEY > > % 1EK T %
FHEICDODWTEHALE T,



VM Z{ER L 9

VM IE, ARL—FT a4 VI RTLET—R%ZRANTZR) 2a—LZRNBETEIRAT—MTILBREAT
o CNV Tldk. VM BRyY RELTRITEINBT=H. VM |Z Trident $2EH T NetApp ONTAP (Z7/KR X kT
PVSIC&>TNwIT7vTENET, CNHEDARY a—LIET4 R LTERIN. VMDT—FY—2X
EECT 7MY AT LLEDIBHETNE T,

‘ Red Hat OpensShift Virtualization
OpenShift
ViM-1 | pod-VM-1 pod-1 pod-2 .
i wim-disk ] -[I'\i‘. W1 pwe-1 i pwe-2
VM storageclass app storageclass
] "
prtap-san volumebdode: Block, Access mode: ma Uy W "" 5 _
THIDENT onTap-san volumehlode: Block, Acorss mode: pam N'Etﬂ

SUM [V SVM [app) "

NetApp

OpenShifty 5 AR IREY S V= HEICERT 2 1C1E. ROFIEZRITLET,

1. REBEPHREB< S VICHE L. (B2 vy I LET,

2. 7T L—FhoERLETD,

3. EEY —RNMERTABERARL —T 4 VIV AT LERIRLET,

4. [Start the VirtualMachine after creation|F TV 7Ry I A% F ICLE T,

5. [Quick create VirtualMachine]® 2 1) w2 L £ 9,

RS HMER SN TES L. *running *IREICAED ET, TIFILEDIAML—20 5 ZFEALT 7
— b7 RUBICPVCEXET BPVABEIMNICER SN E T, FRVMZ S TIAJL -3 > TEBLS
ICF3ICIE. T RVIERITZRANL—C 0 S ZADRWXARY a—L%EHR— M TEZ2HERTIHNE

BHDFET, CHNEFA1TIAIL—>a3>DEHRHTY, ONTAP-NASE ONTAP-SAN (iSCSIZZO0 k1)L

ENVMe/TCPZO k JJLDvolumeMode 7w ¥) Tld. FENEFNDRA ML =05 X %EFERAL TERINE:
R a—LORWX7 IVt XE—RAYR—MENET,

5 ZARXTONTAP-SANX FL—U 05 R EHRET BICIE. ZBBLTLIEEVL, "VMwareh 5 O0penShiftiZ
KB RBIEADVMDITICEET B0 3>
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VirtualMachine]>[Customize VirtualMachine parameters]>[Disks]Z &R L. BRI L —T 0
SRZFERTRLIICT A RIVZREL T TARIVDAML—C 0 S AZFEIRTEET,
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x9,

OSTY 7L — bz BRLUIBTRETY S VY OERZE D AEIA XTI BICIE [0 v 7B Tl A < [REY
SYDARZIA R ) v I LET,
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BIRLIEARL =T VIO RTLICT— MY —ZADRBESINTVBIBEEIE. [RETS VNS A—2D
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BIRLIEARL =T VIO RTLIZT— MY —=XDBBREINTVARWVEEIE. RETIHNELNHD F
3-0 ¥J|IE®§¥%E‘:OL\TL;\ "I\\:\FJX\/ |\"o
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[REXTSVOER 127y LTREBIY D D ZERLE T, CHICEKD. RIGTBRY KRNy IT
SOUVRTREY Ty TENET,

®

T—brY—=ZDURLEIEILZAMUDST YT L—bEEARL—T 0 2T X T LBIC
REINTUVWAIHE. openshift-virtualization-os-images KVMT X b4 X—=
ZPVCICIRELTHV>YO—FLET, T FL—FPVC IS, WIETS OS D KVM 7 R o
X—=—JHBRNTERRLNTOT DB TAEDS a Z VI AR—ADBH D EZERTINELHD
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You ave logged in a3 & temporery dministrative uses. Update the cluster Oiuth configueation 1o aliow others o log in

ject openshift-virtualization-os-images =

VirtualMachines
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Create new VirtualMachine

an option to create a VirtualMachine from

B instanceTypes

Default templates

Q Fiterby)

‘

Red Hat Enterprise Linux 8 VM
mal

Workdoad Server
cPul
Memacy 2

‘ Source svalable

Red Hat Enterprise Linux 9 VM

helg-zerver-small

Microsatt Windows 10VM
windows10-dezktop-mecum

6

Fedora VM

fedora-sarver-small

Project opes

Bitems




"!, 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
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Project openshift-virtualization-os-images =
: VirnalMachne
Customize and create VirtualMachine
Ternpiste: CortOS Sream 5VM
Ovenview YAML Schaduding Emdronment Network interfaces Dicks Serips Metacaty
Name
s ter Mame Network Type
Namezpace
spenshift-virtualization-os-images Diska (2
Mare Drive Size
Description
FOOTSH Dek B
=/ coudinitdick Dk
Operating system Harcware devices
Centos Stream S V4 GPU devices &
CPU | Mamory
5 4 7
Host devices #
Machine type
Heaclens mode
Boot moce a
aIcs
Hostname
Start in pause mode stos-riream-pleassshamater
Workioad profile
et I
o L -
- -
1D centos-stream9-zealous-anaconda ©ruming »
|—] Name 1 Source Size Drive. Interface Storage class |-—|
(el
File systems @
Name 1 File system type Mount point Total bytes Used bytes
[ L {1

7 —2 70— . NetApp ONTAP %z f&f L 7= Red Hat OpenShift Virtualization

_ Dt U 3> TIlE. Red Hat OpenShift Virtualizatonwr 27 L—>3 >V —Jl¥v b%Z
R L T. VMwareH 50penShifty 5 X ZIREY S V& BT T2 HEICDOVWTERRAL
9,
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REEEEITIEITY —IL* v k% ER L 7=VMwareH' 5 OpenShiftiC & 3 1REBIELANDVMDIEIT

ZntoTa>rTlE. RELEITBITY—I)ILEy b (MTV) ZEARALT. VMwarehH 5 OpenShift Container 7
v k74— LTRITENSO0penShiftiRABILICIRIEY S > 2 1T L. Astra Tridentz f£/ L TNetApp

ONTAPR L= YBT3 AEZHBALE T,

RDETHTIE. KEHNZX L —HDOONTAP-SANZ b L— 05 X% AL T VMwareh 5 OpenShiftic

& BRE{LICRHELVME RT3 T EZRLE T,

Red Hat MTV% {#H L 7=NetApp ONTAP X k L —|Z & % OpenShiftfri8{t ADVMD 1T

RDOEIE. VMwareh' 5 Red Hat OpenShift Virtualization N\OVMODEITOMEZ R L TWLWE T,

Migration of VM from VMware to OpenShift Virtualization

/;J \ / O BOEHE T  Red Hat CoenShit 2 \
] VMware Cofrtamer Eittonm Virluatizallon ]

pod

o O

Y e

WDDK coples data L=

/ from VM disks to PV _- «\

o1 ONTAPor
| any datastore

B T ILBITOEIHRSEY
VMwarelZi3

* XDBHEDRHEL 9.3%FFHTARHELOVMZ 1 > X —JLL X LT
°CPU:2, XEY :120GB. \N—FF XY :120GB
e A—HU LTI irootA—H adminI—HDI LTI v

* VMO#EfEH'5ET L5, PostgreSQLY —/\HD 1 VX h=ILENF LT
° PostgreSQLY —N\AWESH SN, EFFICESHTETDLDICHDFLL

systemctl start postgresqgl.service’

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

OpenShift Virtualization after migration
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apivVersion: apps/vl

kind: DaemonSet

metadata:

namespace: trident
name: trident-iscsi-init
labels:

name: trident-iscsi-init

spec:
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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
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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

ZRODYAMLT 71 )L ZfEAL T. ONTAPSANX kL —2%fERT 378 OTrident/\w 7 T R¥ER %= VERX
iSCSIAFTrident/\'v o T R

17



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

KDYAMLT 71 )L %ZERAL T, ONTAPSANX b L =% fERT 37D TridentX kL — 0 5 B = 1
157
iSCSIHDTrident X FL—2 05 X

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

*MTVODA > X b—)L*

Z ML T, Migration Toolkit for Virtualization (MTV) ZA4 > X b—J)LTEET, (FEDFHAZTZERL TS
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Migration Toolkit for Virtualization (MTV) Z1—H—-+ > &—7 1 Xld. OpenShift WebId >V —JLICRE S
nTuwxErd,
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URL *
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1L Y=ZAVMZI vy NIV LET

2. Y—AVM =HEIEEY

V=AM ES vy hEOVLET

WM ES vy hEHY LTEED VM EIO—=> 55 Lid. Astra Trident D H— k£ £ blcEEEh
231 T4 7D OpenShift EET T VM Z I O—Z>JF3IC1F. XDFIEZHRITLET,

1. [Workloads (T7—20O—R) 1> [Virtualization ({fR#81k) ]> [Virtual Machines ({RI8<> ) [IC#H)
L. 70-2% T 2REIS VOBICHIEESE I Vv I LET,

2. Clone Virtual Machine 227w 2 LT, 1LV VM Ol%EEL 9,
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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. Clone Virtual Machine 22 1) w2 L%xd, CHUZLD. V—IVM BT vv kEo>EN, 70— VM
DIERD BRI NE T,

4. ZOFIEHRTTITDE. 2O0—=—>FJ LEEVMDAYTIUVICT IR L THERTEZEIICHED FT,
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V—ZXVM E=B@EExd

BZEOVMIE. V—XVMOBEZFEDOPVCZ2oO0—=_>J L TH5. 7O0—>PVC ZERALTHLL VM =
BT 23 ICE>THIO—ZVITEEFT, CORETIE. V=IAVMED vy cE TV TEIHNEIEHD
FtA. Yy M OIEFTICVMEZEIO—Z>TF3ICIE. XOFIEZETLET,

1. Storage > PersistentVolumeEXR &, V—X VM |[CEHTNTUVS PVC DIEICHZEBEESE T ) v
JL%E7,

2. ClonePVC 22 ') w2 LT, LW PVC OFFHZRHLE T,

Clone

Mame *

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

Access Mode *

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

Size *
20 GB -
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. MR, CloneZ27 w2 LFEFT, ChUcEbD. FILWLWVM D PVC BMER TN E T,

4. [Workloads (7—20O—R) 1> [Virtualization ({fR#81k) 1> [Virtual Machines ({RI8<> ) 1IC#H)
L. [Create ({ERK)

. spec> template> spec> volumes £ 3> T AT+ T4 XU TIdR<. 70— PVC Z#EF L £
o FLLVMIZDOWT, BHICIGLTEDMOFHZ IRTEELF T,
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- name: rootdisk
persistentVolumeClaim:
claimName: rhel8-short-frog-rootdisk-28dvb-clone

6. Create #271) w2 LT, ILLWVM ZERRL £,
7. VM BMER S N6, 177X L ILLWYVMAY —I VM O7O—>THBDI e x=ERZLET,

7 —2 70— . NetApp ONTAP %z fM L 7= Red Hat OpenShift Virtualization

Z Dt o a>TiE. Red Hat OpenShift Virtualization% £ F8 L TSnapshoth* 5{kRAE8< &
VEER T 2 AEZHRBLET,

Snapshot n*'5 VM Z{ER L £

Astra Trident & Red Hat OpenShift ZzEHEd 5. 1—Hi&k. 7OESIZVJITNIAML—P U5 ED
KENAR) 2a—LDRFTYy T ay b EERTEET. COMEERFERATZ . R)a—LDRAV VR
ALOAE—%ERLT. TDAE—%ZFEALTHLWAR) 2—LZERLEED. BLHRD 2—LEUFIORE
ICURRTZLIEDTEEZ T, ChUCED, O—IN\yIBI0—> T—RUAMTET, IEIFHI—
Ar—RZRIRFIEHR—bTEFET,

OpenShift T Snapshot {LIE%E1T79 S ICId. 1)V — X VolumeSnapshotClass . VolumeSnapshot . & & T
VolumeSnapshotContent Z# E& 3 2% ENHD £7,

* VolumeSnapshotContent &, 75 XZRDR) 12— LD SEHR S NT=RE®D Snapshot TF, CDFT—4X
2 ~771&. Storage FH® PersistentVolume (C7=. 75 AR LED) Y — T,

* /R1) 22— L Snapshot |&. 7R 2 — LD Snapshot fEERKR T, —hid. PersistentVolumeClaim (5
TWEY,

* VolumeSnapshotClass BT 2 . BIEEIIR) 12— L Snapshot DI EFIEFHREMUZIEETETEI,
CHUCED. BLAR) a—LhSERINTIZEX S Snapshot ICH L TEBIEMHEZRETET XTI,
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‘ Red Hat OpenShift Virtualization
OpenShift
V-1 tnident-snapsholclass V-2
-1 W agdeal o .
wm-disk 4 - wine ekl s ruapetu = snapshot-clone
¥ 1 ik t
project-1
L. 3 = s
vem-disk-pw vm-disk-clone-py
Wi storageciass |
ortag-san yalumehiode: Block, Access made: rwx
TRIDENT NetApp
*
O |
-7 SWM v r
ONTAP NetApp

VM @ Snapshot Z{ER T B ICIE. XDOFIEERITLE T,

1. 7R1) 22— L\ Snapshot ZER T 3 7=DIZERTE 3R ) 2— L Snapshot 7 5 X% {ER L £, Storage >
VolumeSnapshotClasses DJEIC#& L. Create VolumeSnapshotClass #2 1) w27 L% 9,

2 24y T ay b IS RDARIEATIL. RS54 /\D csi.trident.netapp.io AL T. Create 2 1) v
JLFT,
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©® View shortcuts

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:
name: trident-snapshot-cla54
driver: csi.trident.netapp.io

deletionPolicy: Delete

‘ Cancel ‘ X Download

3. V= VM ICEHISNTULWS PVC Z4E L. €D PVC @ Snapshot ZEF L& d. TXAbL—2) > T

R)a—LXFy gy &FRL. TARUa2a—LRFTy T3y bOERM) 22y o LET,

4. Snapshot Z{ER 9 % PVC Z3#IR L. Snapshot D&HIZ AT EH. T 74/ b ERIFTANT, BEYIR
VolumeSnapshotClass Z3ERL £9, [ER 1 20U v oI L FT,

Create VolumeSnapshot Edit YAML

PersistentVolumeClaim *

rhel8-short-frog-rootdisk-28dvb v

Name *

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

Snapshot Class *

trident-snapshot-class

=

S. CHUSED. EDERTPVC DRFvy o3y FHMERENE T,
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AFyvTFoay b oHLVW VM ZEBLET
1\, RFPwvToay bzHLWPVC It L £9, Storage > VolumeSnapshots &iEH. 1) X~ 7

9 % Snapshot DIEICH B EEEES%E V1) w2 LT, RestoreasnewPVC (#FHLWPVC & LT#ER) %
o)y LET,

2. :HILWPVC OsFlZE AL, Restore 2w o LET, ChICED. FHILLPVC BMERETNE T,

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. RIZ. TDPVCHS5HFHLWVM Z{ER L £, [Virtualization]>[Virtual Machines]|_ &l
L. [Create]>[With YAML]ZZ 1) w & L £ %
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4. spec>template>spec>volumes 2> 3> T, AVTFTA AIDSE TR, XRFv T3y bHS1ME
RENFHFLWPVC ZIEELET. FILLWVMIZDOWT, BEHICIEL TZOMOFME IRTIEEL £
ED

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

S. Create #271)wo LT, rtLWLWVM Z1ERLL £,

6. VM D EEICER TIN5, IC727EXLT. FILLVM ORED. X+ v TP av MERRIC PVC %=
FHRLTRFy T ay b2ERLEVM ORELELCTHR e EZERLET,

H—RN—FTa0V—IZERBLI-T—X2RE

OpensShift API for Data Protection (OADP) % f£f L 7=OpenShift VirtualizationT
DVMD T — R {RFE

YER%#& : Banu Sundhar. NetApp

DT> 3> TlE. NetApp ONTAP S3Z 7=IENetApp StorageGRID S3_E®DVelero
TOpenShift API for Data Protection (OADP) %ZfER L TVM®D/\w o 7w FT%={ER T %

FEICODWTEHLLHBELEY, VMT 1 T DKGHA) 2—L4 (PV) DNV I Ty
Zl&. CSI®MAstra Trident SnapshotZ= L THER SN E I

OpenShiftfkA81LIBIBEDIRE Y > . OpenShift Container > 7+ —LDT—hH—/—RTERITINDB
AT HESNET TV —23 2 TTe VMART—REVMDKET « RV Z1R:& L T. VMHELHNTZD
BIEL7=D LIBEICUANITEBRESICT R EHEETY,

OpenShiftfRBBILVMD KT T + X Z1E. XD AT > RZEH L TOpenShifty 7 X Z TG TNT-ONTAP X ~
L—=2IC& 2 TNy I Ty FTEEXT, "Astra Trident CSI's DU 3> Tld. "OpenShift API for Data
Protection (OADP) " F—&AK) a—LZEEVMONY I 7Y Tk

*ONTAPA ISPz R ML—
» StorageGRID

ZD%. BBICIGC TNV ITYTIHBURNTLET,
OADP%EfEHT B . OpenShifty SRR LEDT TV r—o3>ONy o7 v S VRN, T4HFRAZUA

NI ERTTETET, OADPTIRETET DT —HICIE. Kubernetes )Y —XA TS T b kAR 12— L.
REBA X =T EDRHD £,
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‘ Red Hat
OpenShift

Red Hat
OpenShift
Data Foundation

= = O O

Bare . : .
e Virtual Private Cloud Public Cloud Edge

Red Hat OpenShiftid. OpenSource AT aZFT 4 MR LAY Va—> 3> 2T —2FREIEALTVWET,
"WLOh7eIL EF BEBNYITYTEVRANT. TR H/N) DFEIT. KubernetesZ 5 XX 1Y
—REKBRY) 2a—LDBITEITSI DDA —TF Y —XY—)LTY, Velerox B IZERT 37

IC. OpenShiftiECSIA FL—S RSAN—CIRE T BT2HDOADPARL —X—Velero /S04 >V ZRFEL
FL77e NETNB0ADPAPIO 7 IE. Velero APIHCEDWTWE T, OADPARL—2%Z1 >V XA M—=JLL
THREIT D E. Velero APITRARINTVWBIREICESVWTEHRITTESZINY I T v U X NTIgELREITEN
£9,

OpenShift APl Data Protection (OADP) Architecture

Velero Custom Resources
Backup ISV Product Backup Storage
Policy, Scheduling, Governance, Compliance, Reporting, etc Location
/ =
As deﬁneyf?y! 5:s$egnﬁlommum‘ry ] \ Volume Snapshot
Location
L
Velero Plugin Interface
; Application
Data Mover ¥ o Back Octad by
Controller ~ Openshift ume Backup Storage acku —
' Resource Snapshot Loza“onag P Namjﬂ)ace
Plugins Location i L S
Data Movet pua | gt a jrugns Label Selector
Plugin by _ Backup/Restore | Cloud, etc Restore
Backup ISV
velero-csi EE——

Plugin

Kk8s CSI
Snapshot API

Community / Backup ISV /
Upstream i OADP 3rd Party ]

Open Virtualization Pro www.openvirtualitation.pro
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OADP 1.3lZ. OpenShiftZ 5 X 24.12L %D Operator HubHA'SFIBTE X9, CSIIR) a—LDRF v
Iy bEVE—NFTO U MXNTICHEEHTE %Data MoverhB HFAENTWVWE T, ChiCEkD. Ny
7w TEFICSnapshotz 2 7 TV F R ML= DERICEEITE L T, T—XDEE U T+ CREMEDAH
L FJ, B L7=Snapshotid. KERBDV A MT7ICHERTEEXT,

COEIIavOBPTERATNTUWEZEEIVR—XY FON—23 VRO EEDTY

* OpenShifty 5 X 54.14

* OpenShift Virtualization% OperatoriZ B T > X k —JLRed Hath'12{it 9 % OpenShift Virtualization
Operator

* Red Hath'g{it 9" OADP Operator 1.13

* LinuxhixVelero CLI 1.13
e Astra Trident 24.02
* ONTAP 9.12

"Astra Trident CSI"
"OpenShift API for Data Protection (OADP) "
"NLgh 7L

OpenShift API for Data Protection (OADP) Operatord®-f > X k—)JL

_ Dt U 3> TlE. OpenShift API for Data Protection (OADP) Operator®- > X k
—IJLICDWTEBAL 9

BITER M
* RHCOST—H—/—REGERTAZIA VT SIIA4 VX =)L ENT-Red Hat OpenShifty 5 X% (/\
—3 3 4.12L0%)

* Astra TridentZ £ L TP 5 XX LG SN 3NetApp ONTAPY 5 X R

* ONTAP 7 5 X2 M SVM TERE I NIz Trident N\ I TV R

* OpenShift 72 XARZETRAML—U 05Xz L. AstraTrident # 7OE> > 3= >0V —)L e L TRE

* U5 ARIHER S N F=Trident SnapshotZ 5 X

* Red Hat OpenShift 75 X ZA\DY S XAXEBET IVt X

* NetApp ONTAP U S R AADEBEET7 IVt R

* OpenShiftfRf8{b A RL—2 D1 VX k=L ERE

* OpenShiftfRBB{IL DR — L XAR—XIZEA I NF-VM

* tridentctl BXKVP OC Y —=ILHA VA F=ILENTVWBREEBT—IXT7—>3 > $PATH ITEBIMENE L7
RITREDOVMD /Ny U7 v T2 BT 2581 TDOREIS VICQEMUS R FI—J T b
HAVAN=IWNTINRELHDET, BEFEOT>TIL—rEFEBELTYMES VA R—ILT S

@ . QEMUI—Y x> bAEFMICA YA M—=ILENET, QEMUEERT 2. YA NI —
JIvhiE 7Ty I ay OB X NOSOEGEF T —RERIEL. T2 DEIE

ZEBTEE T, QEMUD A Y X b—ILETNTULWABWETIZ. Ny o7 v T2 ERT 2RIk
B VZRLETERT,
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OADP Operator® - > X k—)LF|E

1. 25 X2 DOperator HubiC#81 L. Red Hat OADP operator&3&R L £ 9, [InstallX—> T, T7#JL b
DREEIRTERAL. [installZ 7V v I LET, RDR—=J T, IRTODT 7 AL MEZEFERL T
A= INEI )y LET, OADPERFIF. *—LRXR—X0penShift-ADPICT > A k=)L N ZF

ER

Home

Operators

OperatorHub

Installed Operators

Workloads

Virtualization

Networking

Storage

Builds

Observe

34

OperatorHub

Discover Operators from the Kubernetes community and Red Hat partners, curated by Red Hat. You can purchase commercial software through Red Hat M.

optional add-ons and shared services to your developers. After installation, the Operator capabilities will appear in the Developer Cata

Big Data

Cloud Provi

Database

tion & Migration

g providing a self-s

All ltems

[ Q OADP I x

‘ Red Hat E Community

OADP Operator OADP Operator

vided by Red Hat provided by Red Hat




~

OADP Operator

1.3.0 provided by Red Hat

Install

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 -

Version

130

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

- OADP backs up Kubernetes objects and internal images by saving them as an archive file on object

Capability level

@ Basic Install

|
@ Seaml
I

ess Upgrades

(O Full Lifecycle
|

() Deep

Insights

I
(O Auto Pilot

Source

Red Hat

Provider

Red Hat

Infrastru

cture features

Disconnected

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

e [nstalling OADP for application backup and restore

* [nstalling OADP on a ROSA cluster and using STS, please follow the Getting Started Steps 1-3
in order to obtain the role ARN needed for using the standardized STS configuration flow via

OoLM

® Frequently Asked Questions

storage. OADP backs up persistent volumes (PVs) by creating snapshots with the native cloud
snapshot API or with the Container Storage Interface (CSI). For cloud providers that do not support

Project: All

Projects +

Installed Operators

Installed Operators are represented by ClusterServiceVersions within this Namespace. For more information, see the Understanding Operators documentation 3

Operator and ClusterServiceVersion using the Operator SDK &

Name w Search by name /
Name Namespace
o OpensShift Virtualization @@ openshift-cnv
414 .4 provided by Red Hat
OADP Operator @ openshift-adp

~

1.3.0 provided by Red Hat

Package Server

0.0.1-snapshot provided by

@ openshift-operator-lifecycle-
manager

Managed Namespaces

@ openshift-cnv

@ openshift-adp

@ openshift-operator-lifecycle-
manager

Status

® Succeeded
Up to date

@ Succeeded
Up to date

@ Succeeded
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ONTAP S3% £ L 7=Velerot&m D aiiR &4

FRL—ZDA A M=ILBRINLT=5. VeleroD+A VARV R%E=HELFT,

VeleroldS3HE##A TV TV M A ML=V FERATAELSICEKRETET X I, ISR I FIEICHRES>T. ONTAP S3%
HELEFT, "ONTAPRFaAaX Y FDA TSI RRML—VOBRBICET RIS 32" VeleroX 89
3ICI%. ONTAP S3HBRH 5 RDIBHRNHNET T,

* SINDT VL RICFERATEZHIEBAVZ—T 1R (LIF)

CTIERF—EI— VLY T IOERF—ZBUSUI TV ELRAT R DDA UL T vI

c A—HDOTIERMERNRH BNV I T v TEREDSIDNT v
CATIITVRAML—IADEFaTRTIVELRERATZICIE. TLSHAAZS A IV XL =D
F—NICA VA= TIRELRHD £,

StorageGRID S3% {£H L 7=Velerot&r D aEiHe 1

VeleroldS3EA TV TV FRA ML —CHRFERAT AL SICRETE XY, StorageGRID S31d. DOFIEICHE -
TERETTE I, "StorageGRIDD RF a2 X > k" VeleroX #iE 9 3ICI&. StorageGRID S3HERHH 5 X DIF
WOANBETT,

* SINDTIVLRIERATETBIIVRKRI Vb
CTIUERX—E—UL Yy N7 IOERF—%ELSNITIELRTRIH0I—IOLToovIL
s A—HDT IO ERIERIKHD/IN VI T v THDSIODNT v b4

CATTCITVRAML—=IADEFaTRTIELREZRRTBICIE. TLSHARAZEZA TPV X L=
H—NICA VA =T BRERDBD T,

VeleroD & EFIE

* &S, ONTAP S3aA—H% U L 7> v )L £7IdStorageGRIDTF+ > haA—H I LTI vILDI—T L
v R EERLET, it BTVeleroZRETH=ODICEBLET, >—2 L w h&. CLIEIEWeb
AV —=ILhSERRTE LT,

Webd >V —ILHh 66— Ly bEERT BICIE. [Secrets]ziEIR L. [Key/Value Secret]’z 7 ') w2 L %
To MOFIITRTLDIC. LT vILE. F— BSLMEZIEELEF T, £S3IA—HDT7I/EIF
—D—ULy bT7OERAF—HEFALTLLIZTV, MEISEYIRERIZHITET, XOFIT

I&. ontap-s3-credentials LS &BIDONTAP S31—H I LTI vILEZETI—U Ly HEREINT
WET,

Installed Operators Project: openshift-adp

Workloads Secrets

Pods Key/value secret

Y Filter = Name « - y :
Deployments Size Image pull secret

DeploymentConfigs

Name Type S.. Created Source secret
StatefulSets s . R Webhook secret

© builder-dockercfg-7g8ww kubernetes.io/dockercfg 1 @ April, 2024, 10:52 AN Webhook secret
Secrets From YAML

@ r-token-rm4 kubernetes.io/service-account-token 4 @ Apr11, 2024, 10:52 AN

ConfigMaps
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Project: openshift-adp =

Edit key/value secret
Key/value secrets let you inject sensitive data intc your application as files or environment

variables

Secret name *

Drag and drop file with your value here or browse to upload it
[default]
aus_access_key_idd | =
aus_secret_ac :ess_<e;‘=|

CLIN 5sg-s3-credentials E WO RBID>— 27 Ly b ZERT BICIE. ROOAT Y RZFEBELEY,

# 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>

* JRIZ. Veleroxi&E T 3 ICIE. [Operators]® FD X = 2 —IEEH 5[Installed Operators]% iR L. [OADP

Operator]% 2 ') v 2 L T. [DataProtectionApplication]® 7 % &R L £,
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Home

Installed Operators
Operators
ed Opera i ) ng C d tion . i 9
OperatorHub ator SDK .
Installed Operators
Name w
Workloads
i Name Managed Namespaces Status Last updated Provided APIs
Virtualization ‘ OADP Operator @ openshift-adp ® Succeeded @ Apr11,2024,10:53 AM BackupRepositery

Networking

[Create DataProtectionApplication]z 7 ) w2 L& 9, 7 #—LE 21—T. DataProtection?” 7% —>3>®
ZEIZIBETSZN. T 74L& FIZFERLEY,

Project: openshift-adp =

nstalled Operators > Qperator details
OADP Operator
‘ 13.0 provided by Red Hat ACTOns -
ServerStatusRequest VolumeSnapshotLocation DataDownload DataUpload CloudStorage DataProtectionApplication

DataProtectionApplications

RIC. YAMLE 2 —IZ#8 L. UTOYAMLZ 71 IILOBICTRT LS ICARIBREBIHRZ 9,

INY Ty TDFrE L TONTAP S3% R L TVelero= &/ 9 27D > FILYAMLY 71 )L
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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

* StorageGRID S3% BackupLocationd & UrsnapshotLocation¥ L TERET 27D H > FILYAMLT 7 A

)L**
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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

YAMLZ 71 )LMDspectt 7> a3 >id. ERDBIDLSIC. RDINT X =R L TEYICEKRE ST 2HEHHD
£9,

Ny 7Ty T DG
ONTAP S3% 7z1dStorageGRID S3 (7 L 7> v ILE L UYAMLICRREIND EDMDIELR) 1F. velerod T
7 #JL b ®BackupLocation L TEREINE T,

RFwTTav OB
Container Storage Interface (CSI) X+ v 7F>av bzERAT3551dE. CSINTANZERT 578
IZVolumeSnapshotClass CRZ{ERL T 278, XFTv >3y hDFFAZIEET R EBIEHD FHA. DA

Tli&. Astra Trident CSIZ{ER L. Trident CSIK <« /\% & L TVolumeSnapShotClass CR%ZEf L TLV &
ERF

*CSITSTA>%=BMIT S
CSIZFv T ay hEFERALTKGER) 2a—L%E /Ny I T7 v 7T 3ICIE. VeleroDdefaultPlugins(ZCSI
ZEMLEFT,
Velero CSI7 S04 g, CSIN—XDPVCZ/N\Y T 7w T 2F®IC. velero.io/CSl-volumesnapshot-
class* SRILHREIN TS U S XX ADVolumeSnapshotClassZEIRL £9, DI

° Trident VolumeSnapshotClassz {Ef L THE < BEHLH D £7,
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° trident-snapshotclass® S N\ JL Z #RE&E L.

* velero.io/csi-volumesnapshot-class=true *Z 2 L T &L,

Networking VolumeSnapshotClasses » VolumeSnapshotClass details

(E® trident-snapshotclass

Storage

Details YAML Events

PersistentVolumes

PersistentVolumeClaims

VolumeSnapshotClass details

StorageClasses

Name
VolumeSnapshots

trident-snapshotclass
VolumeSnapshotClasses

Labels
VolumeSnapshotContents

‘\
(.«-:-‘«:—rs‘lo,-’ca-\.‘ olumesnapshot-c \ae.e=ta|e)

VolumeSnapshot# 72 =7 A HIBRETNIBETH. SnapshothM®mFINZ 2R LET, CNZiTS

IZIE. * deletionPolicy *%#RetainllFREL £9. €5 TRWBE. X—LAR—IAZHIBRTZ . TDXR—L

AR=ZIICNY I Ty TENT-TRTOPVCHZREICKRDONE T,

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

DataProtectionApplicationMER 1. ConciledRREICHR > TWB I e #RERL £ 9,

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# R L — &R h'5 9 % BackupStorageLocationZ{ER L £ 9. CHUF/NYy I 7w TOEREFICER I N
F9,
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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

OpenShiftiRIEB{t TOVMD 7+ > 57> RNy I 7 v TDIYER

Z Dt 3> Tl OpenShift Virtualization TVMDF > 57 > RINw 0 7 v T VERK
TBHEICDOWTERBELEY,

VMDD /Ny 2 7 v TOVERFIE

VMER (VMXRZT—REVMT 4 XT) DAVTIV RN O Ty THEERT BICIE. [* Backup] X 7% ¥
w2 LEd, CuCEkb. Nwo7vThARL)Y—2R (CR) BMERENE T, /N\wv o7 v FCREZIER
T3HDOH Y FILYAMLAREESINTUVET, COYAMLEER T3 . EELIER—LIAR—IADVYMLE
FDTARIDNYITvTEINET, BMDNTA—=RIE. "FFaAU k"%

CSIC & 2T THARIVENYIT VT TBKER) 2a—LDRAF v T3y bHBEREINE T, VMD/\ Y

DTV TEEFDTARAIDAFT v T3y HMERIN. YAMLTIBESNT=NY I 7w TOBARICHENT N
£9, Nvo7 v, HITIEESN/Z30BRBIY X TLICTED £,
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apiVersion:
kind: Backup
metadata:
name: backupl
namespace:

spec:

velero.io/vl

openshift-adp

includedNamespaces:

- virtual-machines-demo

snapshotVolumes:
storagelLocation:
previously created

ttl: 720hOmOs

true

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

when Velero is configured.

Ny O T Yy TH5ET 9§53 L. [Phase]ll[Completed] & RRTNE T,

Project: openshift-adp =
Installed Operators » Operator details

‘ OADP Operator

1.3.0 provided by Red Hat

Details  YAML  Subscription

Backups

Name = Search by name

Name

@ backupl

Events

Kind

Backup

Allinstances

BackupRepository

Backup

Actions =

BackupStoragelLocation

Status

Phase: @ Completed

DeleteBz

Create Backup

Labels

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

ST T7 TN r—o3 5 FERBLT. ATV I NL—=—CRONY I Ty TEERTEET, Ny
7Y TDONRE BESNINTY MNTFL T« v X% (velero/ldemobackup) TRREINET, /\v
27w 7TDORB (R —LSnapshot, A7, REISVDEDMDART—RIRY) ZHEERTETXT,

®
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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

OpenShift Virtualization TOVMD X7 < 2 — LN I 7 v TDIERL

T a—=ILUCRES>TNY I Ty THVERT BICIE. AT a—ILCREZERRT ZRELHD £,
27T a—ILE. BIINYITYy T2 ERT 2L ZIEETE Scroni Tdo A7 a2—I)LCRZERT B 7:

HDY > FILYAML,

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

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

includedNamespaces:
- <namespace>

storagelocation: velero-demo-1
defaultVolumesToFsBackup:

ttl: 720hOmOs

true

crontt0 7 ***I&. Nw 27w IHERTEICERINZ e x=BKL XY,

INVITTYTNCEDBRR—LAR—RENY T T TORMNBFADIEEINE T, TDH. Ny I T v

TCRTIFHL<. X722 —)LCRZEAL T, EELICRLCIEE TNy 77y T2 B L E T,

B LTc AT 2 a—ILIdBMCBED FT,
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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

Schedules
Mame Search by name_.
Name Kind Status Labels
© schedulel Schedule Phase: & Enabled Mo labels |

NI TwTEIDRT Y 2 —)LICHE > TER S . [Backup]®? 7 THESR CTE £ 9,

Project: openshift-adp

Installed Cperators » Operator details

OADP Operator
‘ 130 provided by Red Hat Actions w

Events Allinstances BackupRepository Backup BackupStoragel ocation DeleteBackupRequest DownloadRequest

Ba{:kups Create Backup
Name = Search by name

Mame Kind Status Labels

@:c*-:':l_:le'-ZFJJ-’-LI-I'B"ZJ':-D.-" Backup Phase: InProgress velero.io/schedule-name=schedulel

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

NI Ty THhsDVMD ) X ~ 7

SOt arTiE NvIT7vTh oY 22 UA T TB2HAEICOVWTEHRAL
F9o

k=63

Ny IT7yvTh5) XTI B5EIE REAYY UHEFEL TV ER—LAR-ZIHR > THIFR SN LIRE
LEI,
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BLCR—LAR=RIZVA T

R LTc/Nw O 7y IHh 5 1) R k73 3ICId. Restore Custom Resource (CR) Z{ER T 3MNENDH D
F9. BEIEURNTIDNY I T Y TDHABIZIEE L. restorePVEtruellBRE T DIHBENH D £9,

EBMONTA—=2IE "FFaXAr by (ERIRZ>Z0U v I LFET,

-

Project: openshift-adp

Installed Operators

<

» Operator details

OADP Operator
1.3.0 provided by Red Hat

lest DownloadRequest PodVolumeBackup PodVolumeRestore Restore Schedule

Restores

ServerStatusRequest

Actions ¥

VolumeSnay

Create Restore

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

name: restorel

namespace: openshift-adp

spec:
backupName: backupl
restorePVs: true

TI—XAPRTERTINDE, RETI DR F v T gy MERBEOREICU X RT7EIN-Zeh

OO FET, (VMOERITHRICNY I T v THERE N

25, NI 7Y ITHhBEVMEUINTT3

. URRT7ENTVMDES L TRITREICHED XT) o VMDA REILR—LAR=XICUX+TEINE

ERS

-

Project: openshift-adp
Installed Operators

‘ QOADP Operator

1.3.0 provided by Red Hat

> Operator details

est DownloadRequest PodVolumeBackup PodVolumeRestore Restore Schedule
Restores
Name = Search by name
Name Kind Status Labels
@ restorel Restore Phase Completed

Actions +

ServerStatusRequest  VolumeSr

Create Restore
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BDR—LZAR—=ZAADY) R T

VMZERID R —LZAR—XIZ) X M7 3IC1E. Restore CRDYAMLE F TnamespaceMappingZ 185E L
x£7,

ZKRDYAMLT 71 IILDOFITIE. /\w 2 7w Fhivirtual-machines-demo — L AR— R ICER SNz &
I« VMEZEDT 1 X % virtual-machines-demo — L AR—XIZ) X b 7§ % f=® DRestore CRHME
BENnEd,

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

TI—IADRTERTIND &, RETOODRFyv T3y MEBEOREICUX R T7EINnfzZeh
LD FET, (VMOETHRIC/NYI Ty ITHMERESNIZIHZE. NI T7vTITHhEVME U I RT3
o DART7EINEVMDEEIL TRITRREICAED £9) o YAMLTIEESINIHDR—LAR—XIZVM
HKURRTENET,

:I | & 0
Project: virtual-machines =
VirtualMachines
Y Filter = Name w»  Searchbyname.. ! m 1-10f1
Mame 1 Status Conditions Node
@ rhel3-demo-vm2 £ Running @ ocp-worker]
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MORAL—=D0ZZADYY X NT

VelerolZi&. JSONNYFHZIEELTURMTPRICUY —XEZEET 53— BHNREEENEEINTLE
o JSSOND/NNYFIE. DR KRTHICDY —RITBERHINE T, JSON/NY FiLConfigMap TIEE &

1. ConfigMapldrestore 1< > R TEIR T
FHALTURNT7ZERTTEET,

NEJ, COMEZEFERIBZ . DX ML—20 5 X%k

ROBITIE. RETS Y OEREFICONTAP-NASE T4 ZVDA ML= 0S5 R LTERLTUVLE
To backuplE WS HBIDREITS DNy I 7y THEREINE T,

Project: virtual-machines-demo =
VirtualMachines » VirtualMachine details
@D rhel9-demo-vm1 & runing QP ML Actions ~
Overview Details Metrics YAML Configuration Events Console Snapshots Diagnostics
Disks@
Disk:
k
Y Filter (J Mount Windows drivers disk
ng
Name 1 Source Size Drive Interface Storage class
Env
cloudinitdisk Other Disk virtio
diskl @D rhe9-demo-vmi- 3175GiB Disk virtio ontap-nas
rootdisk @D rhe 3175GiB Disk virtio ontap-nas
bootable
Project: openshift-adp
Installed Operators > Operator details
OADP Operator
‘ 1.31provided by Red Hat Actions ¥
Details  YAML Subscription Events Allinstances BackupRepository Backup BackupStoragelLocation DeleteBackl
H
Backups Create Backup
Name = Search by name.
Name Kind Status
@ backup! Backup Phase: @ Completed

VMZHIBRL T, VMOD#ELR%Z>ZalL—FLET,

DXL =225 X (ontap-nas-ecoX FL—C 05 RARY) ZERALTYMED X RT7T3ICIE. )

D2DODFIEZERTT2HBEDHD T,

ATw M1

RD K5I, OpenShift-ADPHR—LRR— IR~y T (A>Y—IL) Z{ERLE T,

A7) =23y bOLSICEHlEANDLET,
F— L AR—R%#EIR  OpenShift-ADP
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name : change-storage-class-config ((EED&RIZIEETIT X))
& — ! change-storage-class-config.yaml :
fig :

version: vl
resourceModifierRules:
- conditions:
groupResource: persistentvolumeclaims
resourceNameRegex: "“rhel*"
namespaces:
- virtual-machines-demo
patches:
- operation: replace
path: "/spec/storageClassName"

value: "ontap-nas—-eco"

Pods Project: openshift-adp +

Deployments

Edit ConfigMap

Config maps hold key-value p.

DeploymentConfigs

StatefulSets

Secrets Configurevia: ® Form view YAML view
ConfigMaps

Name *
CronJobs Je-storage hg

A unigue name he Cor within the proje:
Jobs
DaemonSets

Immu res e ConfigMap cannot be
ReplicaSets

Data
ReplicationControllers

Dat e ti t n UTF-8 range
HorizontalPodAutoscalers
PodDisruptionBudgets Key *

change-storage-class-configyam

Virtualization
Value

Overview

Catalog Drag and drop
version: vl
VAtUE Machncs resourceModifierRules:

- conditions:
Templates

PR Y Ap R Py [y Spy S, TUmn, [y Jun

InstanceTypes © Add key/value

REIXYTA TV MMIRDELSICHEDET (CLD »




# 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>

CDREIY TIE. DR ST OEREFRIC) Y —REMFIL—ILZBRAL £, RHELTIRE D TR TDK
B 2a—LBRICH LT, RhL—20 5 X% ontap-nas-ecolCBEZRR 2/ FEERLET,

ATy T2

VM%) Z c 79 3IClE. VeleroCLIS XD IAXY Y REFERBLE T,

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

VMA, R kL —<20 5 Xontap-nas-ecoz A L TIER SN T + RV EBILR—LAR—XIZU R+
TINED,
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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...
Envi
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

Veleroz R L7=/\w o 7w 1) X 7 DHIER

Dt U 3> TlE. Velerox A L 7=OpenShift Virtualization TVM®D /Ny 7 7w T &
A ST ZBIBRT 3HEICDOVWTEHRRAL X,

Ny IT7y TZHIBRLET
OCCLIY—I)LZERLT. 772V XML =T —FZEIRETICNY I 7Y JCREHIBRTEEX T,

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

Nw 7w TCRZHIKRL. BETRZATSTIRIML—ST—42%HIRd 3I1C1E. Velero CLIY —)L%&{E
BLEY,.

DFIEICK>TCLIZEAT>O—RLET, "VeleroRF a2 X k"

Velero CLIZfERA L T, RODELETEOY > FZE1TLF T,

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

1) X &7 DOHIBR
Velero CLIZERALTU X 7CREZHIBRTE £,

velero restore delete restore --namespace openshift-adp

OCOVY Y REUIZFERLTY X FT7CRZHIFRTE XY,
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oc delete backup <backup CR name> -n <velero namespace>

BafR

Red Hat OpenShift{R38{t TDOVMIZXt 9 % Cloud InsightsZ £ L 7=E5 1%

YER%#& : Banu Sundhar. NetApp

_ Dt U 3> TlE. NetApp Cloud Insights ¥ Red Hat OpenShifty 5 X X z#i&a L
TOpenShiftRABILVMZ 81T 2 AEICDWTEF L CEBAL £95,

NetApp Cloud Insights |&. 1 > 7 S2@f%ZAFLTEZI5TRA VT TE8ERY—ILTT, Cloud Insights %
FRTZE. NTVYIITITRRTZAR—T—=REIRZ—RE, IRTOIVY—IADEWR. T
a—Ta Y. BBEILEITS N TEET, NetApp Cloud InsightsDEEMRIC DL TIE. "Cloud Insights @
F’*\’JX\/ I\"o

Cloud Insights DIEA % BEIA T B ICI&. NetApp BlueXPR—Z L THIRT BIHEBELH D T, FMICDOLT
&, BB LTV "Cloud Insights 4 Y iR—F 4 > "

Cloud InsightsiCi&. 7— X DORRNDEELRR. BEDO ST a—T+ >J BREICAT20MER
DR ETREIC T R ERDOMEENR DD T, WHEIT) ZFRALTT—2%2BEICRERLIED. 4y aR
—RTTF—a2%zHEBH LD, RELET—FDLIWMEICEATREX—ILT7S5—rEXEFELEDTEXT,
EBRBLTLKIECVW'ETAFa—FU 7L TNEDEEZIER T DDICRIIB XY,

Cloud Insights TT — X2 DIXEZRIIET B I, RDOBWRHIBE T,

F—RIAL A

TFT—RIALIZAICIE. ROFEELHD £,

AT ZANSI9FY (RRNL=FNAR, XY NT—ORAyF, AVE2a—FTa4VITAVTZTANS
TF )

*ARL—F 4P « T L (VMwareWindows7i &)

“H—E X (KafkaZz &)

T—R2ILIZE ONTAPR ML —UFNARX (A YT FRMSOFvT—RALIR) BEDT—HY —
AW SEHERE L E T, WERSNBRIE. D REE BR ST a—T1 Y TIERINET,

* Acquisition Unit **
> 72X~ Z 72U FvData Collectorz £ L TLW3IFEIE. Cloud InsightsiCT—XZF AT
3 Acquisition Unith AET9, Acquisition Unitidk. 7—X AL U2 (BRIFRETIY) ZHRAMNTIE
BOAYE21—2TY, COAVEa1—XIBE. ERNKREBCELT -4t 2 —/NVPCICEEEETNF
3-0

FLISTI—-C>bk
Cloud Insightsid. $i6T —RWNENDT—J > b L TTelegrafb 7 R— L TWE T, Telegraf (3755 4
IR=ZADYP—=NI—J TV Tl BIE ARVE OJDOINECLR—MIERATEET,

Cloud InsightsD 7 —F 70 F+
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Acquisition
Unit

ONTAP

©

Agents

Telegraf E

Data Center Environment

Red Hat OpenShifti_ & 3 k*81t TDOVMEIFCloud Insights & D&

OpenShift Virtualization CVM®D 7 —RIEZ BT B I1CiF. A TFZ A > XA =)L T34
EAHDET,

1. KubernetesDERARL —X £ F—4 L 2 % TKubernetesT— 4 ZIN&E
FMABFIEICOVWTIE. "FFaxXr kR

2. VMT 4 RUITKEHR L= #RBI T B30NTAPR fL—Ih 5 F— 2 % UE § % Acquisition Unito
FHAFIBICOWVWTIE. "FFa Xk,

3. ONTAPOFT—4A L U4
SR FIBICOWVWTIE. "REaxX > k"

F7=. VMo 7w FIZStorageGRIDZ R L TLW3IHEF. StorageGRIDDT—X AL I RHHUETT,

Red Hat OpenShift{x 81t TOVM®DEZ 21 EE DA

Dt U 3> TlE. Red Hat OpenShift Virtualization TDVM®Cloud InsightsZ {5 L
TERICOWTEHRBL EY,

ARY MCEDCERET S — FOER

Z T TIE. OpenShift Virtualization TVME B R — AR R—IHA R Y MBSV TERTINBHERL

o CORFITIE. 75 RERDIBESINIR—LZXR—ID logs.kubernetes.eventiZE D W TEZ X HERL
INEY,

54


https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_config_telegraf_agent_k8s.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure
https://docs.netapp.com/us-en/cloudinsights/task_getting_started_with_cloud_insights.html#configure-the-data-collector-infrastructure

o1l Observability - Monitor 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  ocp-clusters X v X involvedobject.namespace | [VirtuaFmachines-demo X || X v]x © Advanced Query
Enrich Group By reason X -
Reporting & Last
timestamp i type source message
@ Kubernetes " 04/19/2024 10:31:18 AM logs.kubernetes.event clusterrocp-  VirtualMachinelnstance started.
mespace:cloudi
l. Workload Security » ;pod_name:net
app-ci-event-exporter-
TfTcBd84c4-skTts;
- .
& ONTAPEssentials % 04/19/2024 10:31:18 AM logs.kubernetes.event VirtualMachinelnstance defined.
{i}  Admin »
o Define alert behavior
Create an alert at severity Waming ¥  when the conditions above occur 1 time

DTG Z—LAR—IAKNDREISVDIARTDAIRY b ERELET, (R—LXR—XI|TRIEY
UMD ULDHD FHA) o BERIIZERL T, BAD Maleds F£7zIF TFailedMounty D4R k
ICEDWT IR TRIEHTEET, INBDAIRY MIEE. PVOERBFE/-IZR Y RADPV
DI T MEFICEELEFEEL. AEN IO a = I Y—ILE2ERT 30008 FTOES 3 =5 Y=L
THEEZRIBAICERSINE T, VMOR 2—L

EFROELSICT - EZREER TR EZIC. ZEEBNDBHMNEZRETZICHTETET, T —DIRIC
B DO ERCBINBEREZIEET DD TETET, LERDFAITIE. BINiESRD Trident/N\w I T R
AML=CO0Z2ADEEZARNTHBEZBRTETET,

DFDEE

Change Analyticsz T2 . 7R ZDRETHANEESINIAZHERTET LT, CNiciE. BEZT-
fcA—H%—b8FENEd, Chid. BEORS TN a—T1 2 JICRIBEET,
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M NetApp Cloudinsights () Gcemngstaned ~

ol Observability » NetApp PCS S x | K t Change Analysis @ vast3Hours - 1
FilterBy - KubernetesCluster ocp-clusterd * (X Namespace virtual-mach v X Workioad Name = A . X 0
© Kubernetes -
Explore Alerts o 0 Deploys 0O:s 0
Change Analysis
Timeline Bucket: 6 minutes
Network
al-mac > = sl
Collectors a @
@ Workioad Security » All Workloads in namespace
S ONTAP Essentials » ' i ' 1 ' ! '
P 900 a5 315 a8 B y48 30 4 1304
Admi » H
Ht Adein Compare to: @ Changes Last updated 04/19/2024 11:43:58 AM
Type Summary Start Time Duration Triggered On : name Status
Kubernetes Infrastructure
0 Degp 6 seconds PersistentvolumeClaim: Complete
Nodes (1 rheld-demo-vm2
Persistent Volumes (6) O ey 1 second PersistentvolumeClaim: Complete
rhel3-demo-vm2-user-diskl
Kubernetes Resources changed
Created ne 18 seconds ParsistentvolumeClai Complet
Security (2 © Deploy Created 18 second ersistentiolumeClaim: ~ Complete
rheld-demo-vm2-user-diskl
(< 1o Complete
Q0 w object 17 seconds PodDisruptionBudget: Complete
4 Minimize kubevirt-disruption-budget-
dnvgs

LERDFITIE. OpenShiftfRi8{LVM%E ST R — L XR—XDO0penShifty T XA X TEEDHIHDBEINTULE
To AV aR—RIZIE BALTAVICHTIEENRTEINE T, EENBZ FUILA T L THER
Ly [§RTOEEDHEEZ VIV YI LTYZ T AMDHEEZRRTEEY, Y27 X WS, KT+
Z7DFLWNY I Ty THMER NI e 28 TE £,

Tutorial 0 mplete
| —— TR © Deploy Completed X
Kubernetes / Change Analysis Summary
Start Time End Time Duration
Filter 8y - Kubernetes Cluster ocp-clusterd ¥ X Namespace virtual-m 04/19/2024 11:40:31 AM 04/15/2024 11:40:37 AM & peconds
Triggered On Triggered On : kind
[2 Vi lai
Alerts 0 0 Deploys 0Os 0 @ ocp-clusterd > ersistentvolumeClaim

@ virvatmachines-gemo >

rhelo-demo-vm2 >

Timeline
Changes (2)

[ ] @ virtual-machines-demo >

Attribute Name Previous New

N ta.finalizers. _ /c-as-

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

Compare to: @ All Changes Diff

Selected Changes (2) X Deselect

Type Summary
Kubernetes Infrastructure

Associated Events

Attributes
] Nodes (1) 'metadata.finali; Event Logs
'metadata.finalii
changed " " " " . "
timestamp severity reason involvedobject.... involvedobject.... message
[] persistent Volumes (§) © Deploy Attributes = .
‘metadata.finali; 04/19/2024 Normal Provisioning PersistentVolumeC  rhel9-demo-vm2 External
'metadata.finali; . A laim provisioner is
e provisioning
Kubernetes Resources B volume for claim
“virtual-machines-
[ security(2) demo/rheld-
g " demo-vm2"
04 Normal Pending DataVolume rhelg-demo-vm2-  PVC rhel9-demo-
10: user-diskl vm2-user-diskl
Pending
04/19/2024 Norma importSucceeded  Datavolum. thelo:g m2- fceessiill
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All Changes Diff

Previous

Expand 45 lines ...

resourceVersion: " 8569671 "

-Baansl.ls.lln.es..u

+ resourceVersion: " 8619670 "

NYIIVRIAML—UTVEYS

Cloud InsightsZFFHT 3 . VMT 14 XIDNYI IV R ML —

BRTETEI,

Getting Sartad ¥

P NetApp cloud insights

Q O @ O sudhenes v

wil  Ceservabilicy @ @- virtual-machines-deme
B - b . Fiter@y - ramespace | WrUSkTedhin-gemg o nams | N i ’ - @
uberretes
Explore 1 M 8 o Marme Status Labets Resource Quotas  Active Insights
wirtual-machines-dema ¥ Agtive 5 = =
Hualthy  Alarting  Panding
Change Anstysis Lo
Wetwork
25me 1.05cie 63.49ie
Collactars : Memany ol il ok
W workload Security v e oz
= o P Essond 0 "
&  ONTWPEssontials ' 3 R R = — p
Request - Limt Bewent - Limit AF  pF I
A sdmin v
Highest CPU Demand by Pod Highest Memory Demand by Pod Highest Storage Demand by PVC
MR il vl EE 1,05 Gift wirt-lause, . vind-pin g FLISGID rhed-derms-emd
BTGB rhetd-some,. userisk]
Storage (2}
persisientvolumeclaim T persisientwolume Pe_type backend backend_capacity_tetal_bybes (Gl backend_capacity_used_byt
rheld.demosamz prcE33a b H 3178 L8
rhelo-demewmz-user-diskl  pecSSeiiodinad4... ¥ NF5 3 =041
4

[Backend|FIDTD Vo0& D) v ITBLE.

o

NYPIIYRONTAPR bL—Ih 57— EEREINE

JEYPVCICEET 2L Dh DT EGEIC
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@ % ps1325.001 . netapp.com/web/#/assets/inter lumes/1119122001?timeRange =THREE_HOURS g &  Finshupdate §
I NetApp cloudinsights ) GettingStarted ¥ Q $ @ O sundnareau v
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)
B ONTAP Gamentialy b ntaphci-a300e9u2s 31768 None
Storage Pool: Used Capacity (GiB): Thin Provisioned: 10D Service Level
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