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Create Project

Name *

Jenking|

Display Name

Description
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Project: jenkins «

Create Persistent Volume Claim

Edit YAML
Storage Class

@ basic

Storage class Tor the new claim

Persistent Volume Claim Name *

jenkins

A unique name for the storage claim within the project.

Access Mode *

& Single User (RWQ) |

! Shared Access (RWX) (0 Read Only (ROX)
Fermissions to the mounted drive
Size *
10d GB

Desired storage capacity.
[l Use label selectors to request storage

e label selectors 1o define how storage is created.

g3 AEZ|X|2 JenkinsS H I EfL|Ct

SR AEZ|X|Z2 JenkinsS HIZESI2{ D L} CHA|Z ASHSBIAIA|Q.

1. BI% 9 EAZIOIA LS B2t o HUXE 2 HAULICH Add(%71) § S2SHT Catalog(71 22 7) 0l
MEHBHLICE 7| = HE HAIZOM JenkinsS ZMEHLICH S KEA

MESILCE

£ AM238t= Jenkins Service £

-

|
(=]
Al



Project: jenkins =

Developer Catalog

Add shared apps, services, or source-to-image builders to your project from the Developer Catalog. Cluster admins can install additional apps which will show up here automatical

I All ltems
Languages
Databases
Middleware
cl/co

Other

Type
¥ Operator Backed (0)

[ Helm Charts (0)

@ Builder Image (D)

{enkins

All ltems

Group By: None

@ Template

Jenkins
provide

ed Hat, Inc

Jenkins service, with persistent
storage. NOTE: You must have
persistent volumes available in..

@ Template

Jenkins
ided by Red Hat, Inc

or
p

Jenkins service, with persistent
storage. NOTE: You must have
persistent volumes available in...

@ Template

Jenkins (Ephemeral)

Red Hat, Inc

Jenkins service, without
persistent storage. WARNING:
Any data stored will be lost upon...

@ Template (4)

Service Class (0)

@ Template

Jenkins (Ephemeral)

provided by Red Hat, inc

Jenkins service, without
persistent storage. WARNING:

Jenkins X
Provided by Red Hat, Inc.

Instantiate Template

Provider Description

Red Hat, Inc.
Jenkins service, with persistent storage.

Support

Get support MNOTE: You must have persistent volumes available in your cluster to use this template.
Documentation

Created At

https://docs.okd.io/latest/using_images/other_images/jenkins.htm| &
@ May 26, 3:58 am e S i
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Instantiate Template

Mamespace * Jenkins
jenkins - INSTANT-APP JENKINS

View documentation® Get support g
Jenkins Service Name

jenkins Jenkins service, with persistent storage.

The name of the OpenShift Service exposed for the Jenkins container, MOTE: You must have persistent valumes available in your eluster to use this template.

Jenkins JNLP Service Name

jenkins-jnip The following rescurces will be created:
The name of the service used for master/slave communication. » DeploymentConfig
@ : » PersistentVolumeClaim
Enable OAuth in Jenkins « Roleinding
true = Route
= Service

Whether to enable OAuth OpenShift integration. If false, the static account "admin’ will
be initialized with the password ‘password',

* ServiceAccount

Memory Limit
=

Maximum amaount of memary the container can use,

Volume Capacity *

50Gi

Wolume space available for data, eg. 512Mi, 2Gi.

Jenkins ImageStream Mamespace

openshift

The OpenShift Namespace where the Jenkins ImageStream resides.

Disable memaory intensive administrative monitors

false

Whether to perform memory intensive, possibly slow, synchronization with the Jenkins
Update Center on start. If true, the Jenkins core update monitor and site warnings
monitor are disabled

Jenkins ImageStreamTag

jenkins:2

Mame of the ImageStreamTag to be used for the Jenkins image.

Fatal Errer Log File

false

When a fatal error occurs, an error log is created with information and the state
obtained at the time of the fatal error.

Allows use of Jenkins Update Center repository with invalid SSL certificate

false

Whether to allow use of a Jenkins Update Center that uses invalid certificate (self-
signed, unknown CA). If any value other than 'false’, certificate check is bypassed, By
default, certificate check is enforced,

4. Jenkins Pod= Ready &EiZ S0{7t2{H 2F 10~1220| ZEL|CL.



Project: jenkins

Pods

Filter by name...

1) Running | | O Pending | | O Terminating | | O | CrashLoopBackOff | |1/ Completed 0 | Failed 0 | Unknown

Select all filters 1of 2 Items

Name 1 Namespace Status Ready Owner Memory CPU

@ jenkins-1- @ jenkins < Running 171 G® jenkins-1 - 0.004 cores H
c77n9

S. LEJFQIABIASIEl © HEQY > 2IRER 0|SELICE Jenkins & HO|X|S E2H Jenkins FEO]| HSE
URLE S=gLIC.

Project: jenkins =

Routes

Create Route Filter by name...

1! Accepted | | O] Rejected | | O Pending | Selectallfilters 1ltem
Name | Namespace Status Location Service
@ jenkins jenkins ® Accepted https://jenkins- ejenkms H

jenkins.apps.rhv-ocp-
clustercie.netapp.com &

6. Jenkins 2 Tt== =9t OpenShift OAuth7t AFR E|247| TH20]| OpenShiftE2 2191 S S2IstL|C}.



@ Jenkins £ 5T urr

Log in to Jenkins using your Openshift credentials

Log in with OpenShift

7. Jenkins MH|A A XS Q153810 OpenShift AF2XH|A| U M| ASHL|CE,

Authorize Access

Service account jenkins in project jenkins is requesting permission to access your account (kube:admin)

Requested permissions

¥ user:info

¥ user:check-access

Allow selected permissions Deny

8. Jenkins A|Zf H|O[X| 7} EA|ELICEH Maven 2EE AH26H7| HE0 Maven AX|E HA 225 A|2. Manage
Jenkins > Global Tool Configuration 22 0| S8t C+2 Maven 6+¢| dl=0lA Add Maven & Z2/stL|Ct, MEHSE
0|2 st Xts HX| ZMH0| MEHE|O] J=X| eIt M S S|t

Maven
Maven installations Add Maven

Maven
Name | o

¥ Install automatically @

Install from Apache
Version 383 ¥

Delete Installer

Add Installer ~

Delete Maven

Add Maven

List of Maven installations on this system



9. O|H| CI/CD YIAEZRE AlHESIV| flet mto|Zatels WEE = ASLICH T HOIX|Q| 1% Hl w0l A A e
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@  kube:admin | log out

Jenkins

= New ltem ‘#add description

& People Welcome to Jenkins!
"= Build History

Please create new jobs to get started.
e Manage Jenkins

&. My Views

'\ QOpen Blue Ocean
‘1, Lockable Resources
4. Credentials

Bl New View

Build Queue =

No builds in the queue

Build Executor Status =

1 Idle
2 Idle

—
o
oI-

o= WS7| HO|X|of| M MESH O|FS =I5t mo|Zatels MEfl Ch3 2felS SEIRLIC

Enter an item name

sample-demo

Required field

Freestyle project
This is the central feature of Jenkins. Jenkins will build your project, combining any SCM with any build system, and this can be even
used for something other than software build.

Pipeline
Orchestrates long-running activities that can span multiple build agents. Suitable for building pipelines (formerly known as workflows)
and/or organizing complex activities that do not easily fit in free-style job type.

Multi-configuration project
Suitable for projects that need a large number of different configurations, such as testing on multiple environments. platform-specific
builds, etc.

Bitbucket Team/Project
Scans a Bitbucket Cloud Team (or Bitbucket Server Project) for all repositories matching some defined markers.

g

-

= Folder

D Creates a container that stores nested items in it. Useful for grouping things together. Unlike view, which is just a filter, a folder creates a
separate namespace, so you can have multiple things of the same name as long as they are in different folders.

GitHub Organization
a GitHub organization (or user account) for all repositories matching some defined markers.

‘ OK ‘ ) i
rranch Pipeline
< a set of Pinpline nroiects aceording in detected branches in one SCM renository

1. Pipeline B2 MEHSIL|CH ME TO|Z2IQl Al AF2 EELCHR H|F0IAM GitHub + Maven 2 MEHBIL|CE ZETt

[ B = |
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General Build Triggers Advanced Project Options Pipeline
Advanced...

Pipeline

Definition Pipeline script d

1~ node
def mvnHome

Seript GitHub + Maven v | @

Jiw stage('Preparation’) { // for display purposes

4 // Get some code from a GitHub repository

5 git 'https://github.com/jglick/simple-maven-project-with-tests.git®

6 // Get the Maven tool.

7 Jf ** HNOTE: This ‘M3' Maven tool must be configured

g o in the global configuration.

9 mvnHome = tool 'M3°

18

19 - stage('Build’) {

12 // Run the maven build

13'w withEnv ([ "MVN_HOME=%mvnHome"]) {

14 - if (isUnix()) {

15 sh '"$MVN_HOME/bin/mvn" -Dmaven.test.failure.ignore clean package’

16 = } else {

17 bat (/"%MVN_HOME%\bin\mvn" -Dmaven.test.failure.ignore clean package/) >
@ Use Groovy Sandbox ®©

Pipeline Syntax

Apply ‘

£ Sl LS AE

ok

fLICE MK 22 TEMAES tEstn YE

L

12. X2 7+&2 22610 FH|, €&
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10

Jenkins sample-demo

& Back to Dashboard = =

Pipeline sample-demo
Status

~» Changes
u_) Build Now

@ Delete Pipeline

==, Last Successiul Artifacts
A Configure - [ simple-maven-projeci-with-tests-1.0-SNAPSHOT jar 1.71 KB view
QU
. Full Stage View —#” Recent Changes
@ Open Blue Ccean ‘ )
~» Rename "
Stage View
€) Pipeline Syntax
Preparation Build Results
Build History trend =
25 45 69ms
find
@ # May 27, 2020 3:53 PM — 7 :
My 27 | @ Ig 4s
: 08:53
[ Atom feed for all (] Atom feed for failures
D Latest Test Result (no failures)
Permalinks

« Last build #1),_1 min 23 sec ago

« Last stable build (#1),_1 min 23 sec ago

« | ast successful build (#1), 1 min 23 sec ago
« Last completed build (#1),_1 min 23 sec ago

TE HE Areto| IS miotct oHo| Z2tl s MFESH0 M22 ATEQ 0 HES XY + AL 2 X[£XQ
S8 A X&H HS0| JtsEL Lt 22 HE LHE S S2I5t0] 0| HTO| HE LHES FEeLCt



Jenkins sample-demo

4 Back to Dashboard

Pipeline sample-demo

L Status
—» Changes
&) Build Now
(Y Delete Pipeline A=, Last Successiul Artifacts
‘r Configure = [£] simple-maven-project-with-tests-1 0-SNAPSHOT jar 1.71 KB view
L) Full Stage View 5 Recent Changes
b

‘ Open Blue Ocean

= Ren -
b Stage View
@ Pipeline Syntax

Preparation Build Results
Build History trend =
25 4s 86ms
find
@ # May 27, 202 = May 27 P ® i e
@ # ogss | i
) Atom feed for all £ Atom feed for failures e
May 27 ”'.__. @ 25 45

0853

ﬁ Latest Test Result (no failures)

Permalinks

= Last build (#2), 19 sec ago

« Last stable buiid (#2). 15 sec ago

« Last successiul build (#2), 19 sec ago
= Last completed build (#2), 19 sec ago
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Red Hat

OpenShift
pod-1 pod-2 pod-3
pvc-1 pvc-2 pvc-3

project-1 praject-1 storageclass

ontap-nas backend
[praject-1)
TRIDENT

SVM [project-1]
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1. NetApp ONTAP AEZ|X| 22{AE
2. Red Hat OpenShift 22{AFE
3. OJAEZ} E2HIE

Red Hat OpenShift — 22{AF 2|AA

Red Hat OpenShift 22 AE{Q| 3._”.510"*1 = I 7hg WA sfjof & 2[ar=
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project-2 storageclass
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NetApp
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1. Red Hat OpenShift 22{AE{0f| cluster-adminQ 2 Z Q1L LCt,

2. M2 CHE Z2HEQ| sidt= F 71l Z=2HES

oc create namespace project-1

oc create namespace project-2

3. PROJECT-19| 7HE Xt Hehg ohsL|CE

cat << EOF | oc create -f -
apiVersion:
kind: Role

metadata:

rbac.authorization.k8s.io0/vl



namespace: project-1
name: developer-project-1
rules:

- verbs:

— T
apiGroups:
- apps
- batch
- autoscaling
- extensions
- networking.k8s.1io
- policy
- apps.openshift.io
- build.openshift.io
- image.openshift.io
- ingress.operator.openshift.io
- route.openshift.io
- snapshot.storage.k8s.io
- template.openshift.io
resources:

— LA |

- verbs:

B T |

apiGroups:

resources:
- bindings
- configmaps
- endpoints
- events
- persistentvolumeclaims
- pods
- pods/log
- pods/attach
- podtemplates
- replicationcontrollers
- services
- limitranges
- namespaces
- componentstatuses
- nodes

- verbs:
— %1

apiGroups:

- trident.netapp.io

resources:




- tridentsnapshots
EOF

I'I_F

@ Of MM MSE Ae Fol= oY ELICH X} L2 2T ALEX 27 Aol 2} F2|=|0{of

gfLct,

1. OFE7EX| 2 project-201| CHet FHE X HetE oHELICE

2. 2E OpenShift 3! NetApp 2E2[X| 2|AA = LB O = AEE|X| Z2|Xp7F 22|gfLICh AEE|X| 2#2|XHE flet
MM A= Trident7t DX o HYE[= HE 2SXF SLof| oo MOELIL. ot AE2|X| 22|z 2las
SO TS AM| A HTH0] QOO AEE|X| AH| HAS MY = JAFLICE

l

3. SHAHO BE IZHEM 2[aA PSS Halots FLS MHste] AE2|X| 22[Xtof|AH| HZELICE

cat << EOF | oc create -f -
kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/vl
metadata:
name: resource-quotas-role
rules:
- verbs:

I B |

apiGroups:

L}

resources:
- resourcequotas
- verbs:
— LS |
apiGroups:
- quota.openshift.io
resources:

S R |

EQOF

4. 2 AE7} 29| ID SEAIet SHEJAH A 2F0| 22{AH JE0 S7|St=UA=X| =Qlstct. O3
OIM0I M= ID SEX7F 22| AEQF SR AFEA D81 S7|9tEUSS 20 FLIL.

$ oc get groups

NAME USERS
ocp-netapp-storage-admins ocp-netapp-storage-admin
ocp-project-1 ocp-project-l-user
ocp-project-2 ocp-project-2-user

1. AE2|X| 22|Xt2 ClusterRoleBindingsS A ELIC}.

17



cat << EOF | oc create -f -
kind: ClusterRoleBinding
apiVersion: rbac.authorization.k8s.io/v1l
metadata:
name: netapp-storage-admin-trident-operator
subjects:
- kind: Group
apiGroup: rbac.authorization.k8s.io
name: ocp-netapp-storage-admins
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: trident-operator
kind: ClusterRoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:
name: netapp-storage-admin-resource-quotas-cr
subjects:
- kind: Group
apiGroup: rbac.authorization.k8s.io
name: ocp-netapp-storage-admins
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: resource-quotas-role
EQOF

|>
ot
o
ol
=)
[mm
o
o
o
<2
i=]
ot
r
n

() A=W BaIkel 32 M 7H 9E, 5 M Jhd 29kt A 24

1. Developer-project-1 &2 project-12] s 1 E(OCP-project-1)0f| HFRIESH= JHEXHE 2|3t RoleBindings2
DHSLCE.
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cat << EOF | oc create -f -
kind: RoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:
name: project-l-developer
namespace: project-1
subjects:
- kind: Group
apiGroup: rbac.authorization.k8s.io
name: ocp-project-1
roleRef:
apiGroup: rbac.authorization.k8s.io

kind: Role
name: developer-project-1
EQOF

2. OREIHX| 2 WA Age T2HE 29| 3l AFZAF 1E0] HIQIFs= HYXLS 213t RoleBindings £ ZHELICH.

+4: AE2|X| 2| 2
AE2|X] 22Xt LHS 2| A A S FYsHOF LT,

1. NetApp ONTAP 22 AE{0]| admin@E 2QIgfL|C}.

2. Storage > Storage VMs & 0| S8t 1 Add £ S2[eiL|ct B3t N2 HHE HZ8l0] TRHE 17} TZHE.
20] 2tz T3 SVM 27HE MABILICH SVM X 2|AAE B3J3H vsadmin AEE MAIBLICH

19



20

Add Storage VM X

ETORAGE WM NAME

project-1-svm

Access Protocol

& SMEB/CIFS, NFS ISCSI

Enable SMB/CIFS
B crsblenrs

B Allew NFS client access

Add at least one rule to allow NFS clisnts to sccess volumes in this storage VML ()

EXPORT POLICY

Default
Rule Index Clients Access Protocols Read-Only R... Read/Wr
10.61.181.0,24 Arvy Ay Any
+ add
DEFAULT LaNousgE (D)
cutf_& b

METWORK INTERFACE
Use multiple network interfaces when client traffic is high.

K8s-Ontap-01

IPACDREEES EUBMET MASK GATEWRY SROADCAST DOMAIN
10.61.181.224 24 Add optional hekiis
gateway

. AE2|X| 22|XIZ Red Hat OpenShift 22{AE{0f| 2 1QI%HL|CT.

DZME-19| HAIE S M5t Z=HE & SVMO|| 0L ELIC. ONTAP S AE H2|XHE AHZ5t= i
SVME| vsadmin AE S AFE5I0] HAESE SVMO| HESH= 20| ESLIL.



cat << EOF | tridentctl -n trident create backend -f

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "nfs project 1",
"managementLIF": "172.21.224.210",
"dataLIF": "10.61.181.224",

"svm": "project-l-svm",
"username": "vsadmin"

"password": "NetAppl23"

EOF

@ O] 04|0i[M= ONTAP-NAS E20|HE AFZ5t1D JAELICE AFE At|of 2} Al EE Mdeh off M=ot
C2to|HE AMEBHYAIL.

()  =2"E 2™ Eo) Trident7t MX|=l0f YLk JHEBtLCE,

1. OFXEX| 2, project-28 218t Trident A= S MM S CHS project-2 M8 SVYMO| DI BHLICH

2. OB C}S AEZ|X| 2A= %*Q%*LIEF. storagePools Oi7H & EE5t0 project-1& AE2[X] A S
MMSHD backend M8 AEE|X| E2 project-10]| AHESHESE P AELICE

cat << EOF | oc create -f -
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: project-1-sc
provisioner: csi.trident.netapp.io
parameters:
backendType: ontap-nas
storagePools: "nfs project 1:.*
EOF

3. OFEZEXIZ, project-20]| Cist AEE|X| 22HA S MMt BA S0 M project-20i CHEE AER[X| 22 ALESIEE
FMetL|Ct

ruI

4. ResourceQuotaE M43st0{ CtE T2HE M AER[X|ZEEH AEZ|X|E @Y= Project-12| 2|AAE
HetetL|ct.

21



cat << EOF | oc create -f -
kind: ResourceQuota
apiVersion: vl
metadata:
name: project-l-sc-rqg
namespace: project-1
spec:
hard:

project-2-sc.storageclass.storage.k8s.io/persistentvolumeclaims: O

EOF

5. OFEHX| 2, ResourceQuotaE MASI0] CHE TZHE M8 AEZ|X|ZEE AEZ[X|E X t= Project-29)
2| AAE F|otetL|Ct.

2
(=]

0l

OF
]
re
o
ajo
r
X
]
4>
0%
OF
e
>
10)

O|™ CHAI0 A Mot HE|H|HE Ot7|HINE el

oF

el Z2HE|M PVC = PODE 457|218t HHAE HBELICH

U

1. PROJECT-12| 7|2 X}21 OCP-PROJECT-1-USERZ Z 19Ql8tL|C},

2 M ZRHMES OHSEH HAA ASS HOISHIAIL.

oc create ns sub-project-1
3. PROJECT-10i| £2HEl storageclassE AFHE3t0{ PROJECT-10lA PVCE M&StC}.

cat << EOF | oc create -f -
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: test-pvc-project-1
namespace: project-1
annotations:
trident.netapp.io/reclaimPolicy: Retain
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: project-1l-sc
EOF

22



4. pvCet B El PVE =olstict.
oc get pv

5. PV U it £50| NetApp ONTAPS| PROJECT-1 & SVMO|IA MM E|QRE=X| ol
volume show -vserver project-l-svm

6. PROJECT-10ilA4] PODE M3t 0| CHA[0|A BHE PVCE DI2ERLICE

cat << EOF | oc create -f -
kind: Pod
apiVersion: vl
metadata:
name: test-pvc-pod
namespace: project-1
spec:
volumes:
- name: test-pvc-project-1
persistentVolumeClaim:
claimName: test-pvc-project-1
containers:
- name: test-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/usr/share/nginx/html"
name: test-pvc-project-1

EOF
7. POD7t £ 0|1 2F0| OI2EE|0] U=X| =QIStLCt

oc describe pods test-pvc-pod -n project-1

CI2 Z2HE0|A PVC EE PODE MA4oi7{Lt [I2 ZRHE HE 2|AAES AEOES HHAS

1. PROJECT-19| JH&4 X2l OCP-PROJECT-1-USERZ Z1QI%HL|LC}.
2. PROJECT-20]| &&=l storageclassE A2t PROJECT-10{A PVCE M A stC



cat << EOF | oc create -f -
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: test-pvc-project-1l-sc-2
namespace: project-1

annotations:

trident.netapp.io/reclaimPolicy:

spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: project-2-sc
EQOF

3. PROJECT-20{|M PVCE ZhMtL|Ct.

4. PVC2| TEST-PVC-PROJECT-1-SC-2, TEST-PVC-PROJECT-2-SC-10| MM E|X| ot

cat << EOF | oc create -f -
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: test-pvc-project-2-sc-1
namespace: project-2

annotations:

trident.netapp.io/reclaimPolicy:

spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: project-1l-sc
EOF

oc get pvc -n project-1

oc get pvc -n project-2

5. PROJECT-20{lA] PODE ZHMdgtL|CY,

24
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cat << EOF | oc create -f -
kind: Pod
apiVersion: vl
metadata:
name: test-pvc-pod

namespace: project-1

spec:
containers:
- name: test-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
EOF

of

D2HE, 2|AA

tehak B StorageClasses=S 210 HE ST HM[A Hots =HolgtL|Ch

Il

—_

. PROJECT-19| 72 X}2!I OCP-PROJECT-1-USERZ Z 1QI8tL|C},

2. \{ TRHES otSa{ N A UstS MefSiL|ct

—

oc create ns sub-project-1

3. ZZHE H7|0f CiSH HM A HSHEOI

—_L— =

oc get ns

4. A7} PROJECT-10| A ResourceQuotasE EHLF MZEIs 4 Ql=X| =tol

oc get resourcequotas -n project-1

gfLct,

oc edit resourcequotas project-l-sc-rg -n project-1

S. AIBXIIL AEE|X| A|ARIE 2 = A= AMA Eoto] J=K| =RIStL

oc get sc

6. AE2|K| E MUS 93t HAHAS HOISHAIQ
7. AER|K| E HES 915 ALR R HHA HSH HE

oc edit sc project-1-sc

25
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E|

- NetApp ONTAP S AE 0| AE2(X| #2|Xt2 Z2QItLICY.

Ld

AER|X] » AEZ[X| VMRZ 0|8t = 71 E S2IgLICt. PROJECT-3 ME SVM2 M2
gl 2| AAE 2U2|8H= vsadmin AP T AMASHL|CE

HHE FH0M= 2EE[X| 2|aA2 M| ZR2HES RI15tH TE| H'HA|I7} 9IE=|X] =5 FI1E el 40
Lt HE| HHE S2{AH0 Z2HEZ O 70t H OHE HAHIE 2A=25HHAL.
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Add Storage VM

STORAGE WM NAME

project-3-svm

Access Protocol

& SME/CIFS, NF5 iSCSI

Ensble SME/CIFS
BB ersblenrs

M Allow NFS client access

Add at lezst ene rule to allow NFS clients to sccezs volumes in this storage VL ()

EXPORT POLICY
Default

RULE=
Rule Index Clients Access Protocols Read-Only R... Read/Wr

10.61.181.0/24 Any Ay Amy
-+ Add
DEFAULT LANGUAGE @

c.utf_& b

METWORK INTERFACE
Use multiple network interfaces when client traffic is high.

K3s-Ontap-01

P ACDREEER SUBHET MASK QATEWAY SROADCAST DOMAIN
10.61.181.228 24 Add optional Default-a  ~
gateway

1. Red Hat OpenShift 22{AE{0]] 22{AE 2t2[Xt2 23QI8L|C

2. N Z2HEES BtsL|C}

oc create ns project-3

27



3. PROJECT-32| AtEX} 2 E0| IDPOIA MM &[0 OpenShift 22{A Bt S7|3te| A =X

oc get groups

4. PROJECT-32| 7HLXt &S BHELICEH

cat << EOF | oc create -f -
apiVersion: rbac.authorization.k8s.io/vl
kind: Role
metadata:
namespace: project-3
name: developer-project-3
rules:
- verbs:
— T X1
apiGroups:
- apps
- batch
- autoscaling
- extensions
- networking.k8s.io
- policy
- apps.openshift.io
- build.openshift.io
- image.openshift.io
- ingress.operator.openshift.io
- route.openshift.io
- snapshot.storage.k8s.io
- template.openshift.io
resources:

I |

- verbs:

B B |

apiGroups:

L]

resources:
- bindings
- configmaps
- endpoints
- events
- persistentvolumeclaims
- pods
- pods/log
- pods/attach
- podtemplates

28



- replicationcontrollers
- services
- limitranges
- namespaces
- componentstatuses
- nodes
- verbs:
— T %1
apiGroups:
- trident.netapp.io
resources:
- tridentsnapshots
EOF

@ O] MMoj| Ml2= I o= of|Y BILICH JHUX HES X|Z AZX 2F AFgo]| w2t H | E|0{0f
grLCt.

1. JH XIS 2[$ RoleBinding 2HS7] project-30l A developer-project-3 &S TZHME_39| {2t 15 (OCP-
PROJECT 3)0il Hrel=lehL|ct,

cat << EOF | oc create -f -
kind: RoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:

name: project-3-developer

namespace: project-3
subjects:

- kind: Group

apiGroup: rbac.authorization.k8s.io

name: ocp-project-3

roleRef:
apiGroup: rbac.authorization.k8s.1io
kind: Role
name: developer-project-3

EOF

2. Red Hat OpenShift 22{AE0| AE2|X| 22|Xt2 23QIL|Ct

3. Trident HHAIEE M M5t PROJECT-3 & SVMOf| DL BLICH. ONTAP 22 AE ZE2|XIE AF2St= CHA
SVME| vsadmin A|HS AF25I0] A= E SYMO|| HZst= Z10] E&LICEH



cat << EOF | tridentctl -n trident create backend -f

"version":

1,

"storageDriverName": "ontap-nas",

"backendName": "nfs project 3",
"managementLIF": "172.21.224.210",
"dataLIF":

SVIn

"10.61.181.228",

"project-3-svm",

"username": "vsadmin"

"password":

EOF

"NetApp!23"

ool A= ONTAP-NAS E2t0|HE AR5t QJSLICE ALE Alz[of et HAI=E S W= T

ol
Helol EEt0|HE AFESHYAIR.

EZHE ZZHE| Trident?t &X|=|0] ATt FHEEL|CE.

1. PROJECT-39| AE2|X| 22HAE H45t0 PROJECT-3 T8 MA0M AER|X| &

2. ResourceQuota
M|etetL|Ct.

30

cat

<< EOF | oc create -f -

apiVersion: storage.k8s.io/vl

kind: StorageClass
metadata:
name: project-3-sc
provisioner: csi.trident.netapp.io
parameters:
backendType: ontap-nas
storagePools: "nfs project 3:.*
EOF

=
£ 44

St CHE Z2NME ME AEZ|X[Z2E AEZ|X|E RHSt= Project-39| 2[4

22 ME8tEE 714

gfLCt,
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cat << EOF | oc create -f -
kind: ResourceQuota
apiVersion: vl
metadata:
name: project-3-sc-rg
namespace: project-3
spec:
hard:
project-l-sc.storageclass.storage.k8s.io/persistentvolumeclaims: O
project-2-sc.storageclass.storage.k8s.io/persistentvolumeclaims: 0
EOF

3. CtE Z 2N E 9| ResourceQuotasE MX|SH0] e TEMEO| 2|AAT} project-3 ME AER|X| 22HA0HM
AEE|X[0f| HMASH= AS MSHLLICE

oc patch resourcequotas project-l-sc-rg -n project-1 —--patch
"{"spec":{"hard":{ "project-3-
sc.storageclass.storage.k8s.io/persistentvolumeclaims": 0} }}"'
oc patch resourcequotas project-2-sc-rg -n project-2 —--patch
"{"spec":{"hard":{ "project-3-
sc.storageclass.storage.k8s.io/persistentvolumeclaims": 0} }}"'

NetApp ONTAP 7|2 Red Hat OpenShift 7}42}

NetApp ONTAP 7|t9| Red Hat OpenShift 7tA! s}

-

EH AL Atzl|olf w2t Z4E[0[L B! 7Ha HAI(VM)O| M2 CHE {2l o E2|(0|Moj| CHet 2| Xo| ESHE s o
= ASLICE mf2td B2 XM L& AIZEE 2H| 0L VMOIIM H-BILICE Z20M = VME SHO|HHIO| %
S OHEE[AI0|HME 20| QAIAER|0|E2= ol ZHZS [0k 5t7| WiZ0fl =7HH Q1 ubx|of| =/ HSHA|
= L_||:|-

= .

—

o|2{%t TtA|E sliZst7| 2lsi Red Hat2 OpenShift HHH 4.6 2E{ OpenShift Virtualization(0| & 2| Z1E|0[L] H|0|E|E
7t4eh 2 TAMELICt OpenShift Virtualization 7|52 AHE35HH S8t OpenShift Container Platform & X[ 0f| A
oL S T A ARIS M3 A 2t2[g £~ QOO R, SHo|HE|E HE| 7|5 Sl 2FXE Sl vMe| i 3
| E ArSete = ASLICE OpenShiftol M VME A8dt= A 2|0 = Red Hat2 OpenShift 7H&=tE S3
VMware vSphere, Red Hat 7}A%t 3! Red Hat OpenStack Platform B{ZEMA| VM 7t 27| & X[ BfL|C}.
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Container VM Container Container

Red Hat OpenShift Container Platform

Red Hat Enterprise Linux CoreOS

Physical Machine

NetApp ONTAPO||A| X|2/5}= ACstra Trident2| =&S 2H0F & A|ZH VM D|-O|_IE1|0|A1 VM C|A3 224, VM
AL SO EX 7|5 OpensShift VirtualizationOf| A I|°._JE!LIEL 0|43t 2t YIAZ = o] o= 0] BA Q| 7\| E0j|A]
Sl Mol A %*E'é'%”—l Ct.

Red Hat OpenShift VirtualizationOf| CHot kAT LI 2 MEME FZSHYAIL "0{7]".
OpenShift 7t A2 E 2o HiIZ

NetApp ONTAPZ A2310{ Red Hat OpenShift Virtualization Hij %
T4 7 Q4
* RHCOS Xt L E7} QU= H[o] o 2l 2ol HX[El Red Hat OpenShift 22{AE{(HX 4.6 0|4
o MX| Z2|Xpot HB$E I T 2H(IPI)E S5 OpenShift 22{AEE MX|s{of HL|CT.
* VMO CHet HAE | X517 QI8 Al AR MEf MAS F=eLCt
* NetApp ONTAP 22 AE]
* OpenShift 22 AE{0f| A X|El Astra Trident
* ONTAP 22{AE0|A SVMOZE 74 El Trident #HA=
* OpenShift 22{AE{0]| 1M &l StorageClassZ, Astra TridentE Z2H|XYXIZ At2TtL|Ct
* Red Hat OpenShift 22{AE{ 0| Ciot S2{AE 2H2[X} M| A
* NetApp ONTAP S2{AE0|| CHot 22| M| A
* tridentctl 3 OC =717} &X| |10 $PATHO| F=7}E 22| /3 AH[0]M
OpenShift Virtualization2 OpenShift 22{AE 0| AX|El 2FX0]| 23 22| =|7| w20 Z2{AE0f| CHSt SHEL)0

T AMS A=5=s SetH2E|, CPU B AE2[X[0f =7HHQl QE|ES FatetL|ch dFME FXRSIHUAL "
O:Ijl" =2 II- I.AIA'Q_

ot 22 L& HiX| &2 #4510 OpenShift 7142t 2FXt HEE2Z] 9 VME S AESH= OpenShift 22{AH
LEO| ot TES XY = USLICE OpenShift 7HASHE 2|3t L& HiX| FAI2 At H dHME

HZESHIAIR "o 7",
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https://www.openshift.com/learn/topics/virtualization/
https://www.openshift.com/learn/topics/virtualization/
https://www.openshift.com/learn/topics/virtualization/
https://docs.openshift.com/container-platform/4.7/virt/install/preparing-cluster-for-virt.html#virt-cluster-resource-requirements_preparing-cluster-for-virt
https://docs.openshift.com/container-platform/4.7/virt/install/preparing-cluster-for-virt.html#virt-cluster-resource-requirements_preparing-cluster-for-virt
https://docs.openshift.com/container-platform/4.7/virt/install/preparing-cluster-for-virt.html#virt-cluster-resource-requirements_preparing-cluster-for-virt
https://docs.openshift.com/container-platform/4.7/virt/install/virt-specifying-nodes-for-virtualization-components.html
https://docs.openshift.com/container-platform/4.7/virt/install/virt-specifying-nodes-for-virtualization-components.html
https://docs.openshift.com/container-platform/4.7/virt/install/virt-specifying-nodes-for-virtualization-components.html

OpenShift 7tASHE X|@lsHs AER|X|9] 2R ML StorageClassE AFE5t0] £ Trident A= AEZ|X|E
Q¥ LIE, M8 SVME Sdlf X|¥s= 20| Z5LICE 0|E Sl OpenShift 22{AE A VM 7|8 I = =0
M3 == olo|Efet atsto] HE| HIHAQ &8 RXIE = USLICH

NetApp ONTAPZ At2510] Red Hat OpenShift Virtualization Hi X
OpenShift 7tA2tE AX[SI2H LIS THA E 2tEsHAIR.

1. 22{AF 22|t HetO 2 Red Hat OpenShift H|0] H|E 22{AE 0| 2 Q18HL|Ct.
2. |2 EA| EECHR20)|A 22Xt & MEHEILICE

3. Operators > OperatorHubZ 0|5 5t0 OpenShift VirtualizationS Z4 AL C}.

Rz Administrator

Home

Operators

OperatorHub

Installed Operators

4. OpenShift Virtualization EtZ g ME{SID Installg S2|etL|Ct.
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OpensShift Virtualization

262 provided by Red Hat

Install

Latest version
262

Capability level

@ Basic Install

é Seamless Upgrades
é Full Lifecycle

(_I'j‘.n Deep Insights

|
(O Auto Pilot

Provider type
Red Hat

Provider
Red Hat

Requirements

Your cluster must be installed on bare metal infrastructure with Red Hat Enterprise Linux Core0S
workers.

Details

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

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

5. Install Operator(AF& X+ MX|) StHO|A ZE 7|2 D7HHSE OHZE T3 Install(&X]) S S2IELICH

34

Update channel*
O 21

022

(D23

O 24

@ stable

Installation mode *

All na

@ OpensShift Virtualization
provided by Red Hat
Provided APls

(™ openshift 0 Required
Virtualization
Deployment

Reprezents the deployment of

OpenShift Virtualization

amespaces 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

o Namespace creation

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

(0 Select a Namespace
Approval strategy *
@ Automatic

() Manual

Install Cancel



6. ZtAXt MX|7t et E wi7kx| 7| ChL|Ct.
@ 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. 2HXt7} MX|E|H HyperConverged XM & S2IghL|C}
@ OpenShift Virtualization
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.

GD HyperConverged @ Required

Creates and maintains an OpenShift Virtualization Deployment

Create HyperConverged View installed Operators in

8. Create HyperConverged(HyperConverged A4 StHO| A Create(X4A
£-2t3tL|CE O] HHAO| M= OpenShift Virtualization A X|S A|ZfEHL|CH.

Namespace openshift-cnv

) € 25t 2= 7|2 0o HE
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9.

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.

Create Cancel

D E Pod7t OpenShift-CNV LI A 0| A0 A Al3H AlEjZ 0|3} OpenShift Virtualization SAHX7}
SUCEEDED AEf7} £|H 2AHXIE AtET =H|7t &l ALICE O|X| OpenShift 22{AEA VMS MdE £
UELICE

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 ~  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‘tLIBhZa.tIOI'I Up to date Deployment
2.6.2 provided by Red Hat HostPathProvisioner deployment

SEEEE

I EZ2: NetApp ONTAP 7|9t2| Red Hat OpenShift 7tAl%t
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2 298 Al 3l HIo|EE = AESH| 2ol 250| B JEf MT BEYLIC CNVO[AM = VMO| Pod=



HAHE|DZ TridentS S NetApp ONTAPO|A 2 ARIE|= PVSE S8l VME X3 gLICt o[2{et 282 C[A3=
HEE|H VM| RE £AS H|RoE WA DY A[ARS XME et

Red Hat Openshift Virtualization
OpenShift
| V-1 ‘ | pod-yM-1 pod-1 pod-2 I
| wm-disk | pve-¥M-1 | ﬂ\:—.l_; | pwe2 |
F f
| WM storageclass | app storageclass
s " Fa
antap-nas backend ontap-nas backend
[vm] . [app] | )
TRIDENT ' o - / NetApp

. ‘ SWM VM SWM [app] ‘ "
| | ) L ) NetApp

OpenShift 22{AE 0| M 7tet MU S WEs{H LHE HAIS sAHAIL.

o

1. QAR > JIAIS}H > JHAE A|AEI O 0| S8t MA > OFHAL AR 8 2218t}
=
=

2. Yot 2E HMES MESE T Next(CH)

3. Mefst 2 HF|o| LA SE| AAT} Ol AQ ST AAS TS0} FLICH HE AA0| AR URLOA Eie
x| AE20)M OS 0|0|XIS 7K ZIX| Mehstn sEt M2 HEE HZEL|CH Advanced S &3t

Trident-backed StorageClass € ME{&L|Ct CHS S 22/gL|Ct
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Boot source

This template does not have a boot source. Provide a custom boot source for this CentOS 8.0+ VM virtual machine.
Boot source type *

Import via URL (creates PVC) -

Import URL *

https://access.cdn.redhat com/content/origin/files/csha256/58/588167f828001e57688ec4b59b31c11a59d5324851527488ebc8%ac5e952. .

Example: For RHEL, visit the RHEL download page (requires login) and copy the download link URL of the KVM guest image

Mount this as a CD-ROM boot source ®

Persistent Volume Claim size =

5 GB =

Ensure your PVC size covers the requirements of the uncompressed image and any other space requirements. More storage can be added later.

v  Advanced

Storage class *

basic (default) -

Access mode *

Single User (RWQ) -

=

Volume mode

Filesystem -




1 Select template Review and create

: You are creating a virtual machine from the Red Hat Enterprise Linux 8.0+ VM template.
o Review and create

Project *

@ default -

Virtual Machine Name * &

rhel8-light-bat

Flaver *
Small: 1CPU | 2 GiB Memeory -
Storage Workload profile @
40 GiB server
Boot source
Clone and boot from CD-ROM
@ rhel8

© A new disk has been added to support the CD-ROM boot source. Edit this disk by customizing the virtual machine.
v Disk details

rootdisk-install - Blank - 20GiB - virtio - default Storage class

Start this virtual machine after creation

Create virtual machine I Customize virtual machine

6. 7t HAIS ALK X|HStH 7hA A ALEXL X £
k=1 o
=

l Back l Cancel

=
=
7. 7t A MEE SRI6H Tt HAS WESLICH D2{H WOt 20l M sliE ZEJt 3T etL o,

URLO|L} H[X[AEE[0f| A RESIO|LE 2F X[H|0l| Chall RE AAE F45HH OpenShift-virtualization-OS-images'
T2HENA PVCE M A3t KVM AHAE 0[0|X|E PVCE CHREEYL|CE HES PVCH| siZ 0S| thet KvM
AAE O|O|X|E £+8E = A= 28 3740| JA=X| =els{of grL|ct O3 CHS 0[2{3t PVCE ZE2MEQ| 2
HESIS A85t0] MY E of 7td HAlo| RECIAIR SH|=[1T HEELICH

YIEZ2: NetApp ONTAP 7|2t2| Red Hat OpenShift 7H4%t
VM & A2t Oto| 2aj|o] M

AA|Zt Oro| 32|0| M2 CH2EFY! ©10] OpenShift 22{AEO|A 8 L E0f|AM CHE LEZ VM QIAEHAE

Oro| 3|0 Mot= T2 M ARLICEH OpenShift 22{AE{0| A 20| O10|T2|0|M S AIESIHH 57 ReadWriteMany
MM A BEE ARSI VMS PVCO| BRI SHOF BHLICE NFS T2 E 20| AF2SHEE AN El NetApp ONTAP
Z22{AE9| SYMRZE FMEl Astra Trident B == PVCO| Ci$t 38 ReadWriteMany & M[A S X|IBtL|C}, 2fA
TridentZ} NFS X| & SVMO[A| T2 H|X ' $t StorageClassesOl|Al PVC7t = VM2 CHEHR! glo| Oto|agj|o| Mgt

T AL
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eV Rl

HE 5l 44 Bl V

=
Kot BRE A~AE MEHSE ] CD-ROMOI|A REISHYAIL.

rootdisk F0l| Y= ELUHE S&!6t
xSt HNA DEZ R WA A(rwx) S MEASILICH MES S2IstL|Ct

o= =2"1d

TridentE A25t0] TZ2H| M=l AEE|X| S2HA

‘ Red Hat l OpenShift Virtualization
OpenShift
W1 .. YM-1
I:__ wm-disk ' wm-disk _’
node-1 | j! o r node-2 l
project-1 r
f RWX f . y
| vm-disk-pv | VM storageclass
ontap-nas backend ) “
V]
TRIDENT NetApp
SWM [VM] "
P, NetApp
£l ReadWriteMany HAIAZ AFESH0] PVCOH HEQIZIEl VMS MAIsHH 122 4
- RI2ZE > JHYTE > THA AJAHRI OF 0| S5t MM > OHHAL AL S S=IgL|Ct
- HotE Y MNE MEHSED Next(CHS) £ S=ILICH ME{SH Osof| o|0] £E ULt

48t mRAES Meishi VM HE HEE FZELICH Meist 0S| HEret PVCE

H

MEH ‘6'I-|__| [:_l-. J_'—a' %



Edit Disk

I A e

Disk -
Interface *
virtio -

Storage Class

basic (default) -

v Advanced

Volume Mode

I"'I": -

Filesyst

i

Volume Mode is set by Source PVC

Access Mode

Shared Access (RWX) - Not recommended for basic storage class -

e Access and Volume modes should follow storage feature matrix

Leamn more &

Cancel Save

-

6. AE U &0l 2 22U CH2 JH4 AIAHR M 2 SalelL|ch

= -



2. Ofo|agjo| 8t vMe| 2 EURE 22IoH L= 714 A|AH! Oto|a2j|o|d & 22Tt

=

3. MIAIX|7} LIEHLIH Ot a2f|o]d & 2215t0] =telstL|Ct.

@ devictionStrategy 7| LiveMigrate & A& & 22 el LEE {X| 22| ZEE H&5HH OpenShift
S2{AE9| VM QAEAICHE L EZ X5 00| 3|0| MElL|CE

I EZ2: NetApp ONTAP 7|9t2| Red Hat OpenShift 7tAtst

VM E2EY
OpenShiftdll M 7|Z VM| £X|= Astra Trident2| Volume CSI 224 7|58 Edfl 0| R0{ZILICL. CSI E8 22H2
7|E PVCE PVE SH[5t0] LIO|E| AAR AL MER PVCE MM 4 USLICE M PVCIH MM E 2, EEo|
QAZ FSoH 22 PVCH et 23 £ F4N glo] AHSLIC
Red Hat Openshift Virtualization
OpenShift
Vi1 | »  VM-i-clone
I wm-disk P:-_-V"n-disk—clune_:
project-1
= ¥ _ L
vm-disk-pv t »  wm-disk-clone-pv
'L"M itoragecléss
¥ :
ontap-nas backend | "
VM)
TRIDENT h ' NetApp
v
SUM [VM] "
). NetApp

CSI =28 22d0l= b3 22 2 7HX| Hgh Aol A&t

=1 T = =
3. 28 SNl= AA EET EIN S50| 35U 28 ZE TS A8BSH= 20T +HY &+ USLICLOE S
22 252 E 22 2503 222 44 4 YL

42



OpenShift 22{AE S| VM2 & 7HX| EH

1. AA VMS SZELICH
2. 2AVME g HEiZ RAIELIC

oz ZEZ MME

+ sl

VME Z=6t¢ 7|& VMS EH[St= 2 8

VMEZ 2E SX|st2{H LIS HAE b2 L.

1. YFZC > J7HA5 > JH HA O Z 0|55t SH[E 7 A Fojl
2. Clone Virtual Machine2 225t M VMO]| CHSE M2 HEE X2

Ct.

2 Astra Trident2| X[ &3l #o1E|= UH|O|E|E OpenShift 7| s iLICt.
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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 Machine2 22!18tL|Ct. J2{H AA VMO| S2&|10 22 VMO| MM ElL|CH

44



22 VME 2 dEZ FRIELICH
Vv

M2 AA VMQ| 7|& PVCE 22t Lt SH[E PVCE AFESHH M| VME Md5to] SX|g
IS AFESHH A A VME S5 LRt 9l&LICH CHS THAE 225t VM2 S=oHX| gt 22

0o N
0

1. Storage > PersistentVolumeClaims Z 0|S38t1 A A VMO|| 2% PVC Hojl U= EARE S2IgtL|Ct.

2. Clone PVC(PVC SH|) & 22/5t M PVCO] i3t MR FEE M3 LT

Clone

MName *

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

Access Mode *

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

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

Cancel Clone

3. O ohg 2E S SELICH J2{H A VMO thet PVCIL 8 g &L Tt

A
4. QIAZ2E > Jtdst > Tt A|ARICZ 0| S5t MY > YAMLE S2letLCt.

5. SPEC>template>SPEC>volumes 4 40i| A ZiE||0[L] C|A3 CHAl SH|E PVCE HEYLICH Q7 Atgo w2t

M VMol TS 7|EF 2= MR HEE FMSELIC
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- name: rootdisk
persistentVolumeClaim:
claimName: rhel8-short-frog-rootdisk-28dvb-clone

. VMO| 430z MME = M VMO| 2A VML EEQIX| HMASED =tlptLCE,
YIEZ2: NetApp ONTAP 7|2t2| Red Hat OpenShift 7H%t
AHMOZEE VMSE MMSIHHAIR
Astra Trident2} Red Hat OpenShiftS AF2SHH ITH A ZZH| NSt AEZ|X| 2HAM 7 289 AYAS
Mdgh & JASLICE 0] 7|52 AHESIH AL A= 282 Al SAIEE TS0 M S ES Yd5HLI S =282
O|H AEi= S & AUSLICE 0|E Sl EHHo|M S E, 0|5 =0f| O|=7(7HX| CHet &8 AIE X|26tHL

o

x|_<|>__|'6'k S OI¢|__| |:|._

=2 T M-

OpenShifte] AHAF ZHH 9| AL VolumeSnapshotClass, VolumeSnapshot % VolumeSnapshotContent 2| A A
& ofsf{of gfL|Ct.
o =

* VolumeSnapshotContent= S2{AE 2| SEO0|AM M E HX| AHARJLICE O] 2|lAAE AEE[X|E
PersistentVolumezt SAet S2{AE X229 2| AAQIL|CE,
* VolumeSnapshot2 S2&2| AL HH5H7| /et Q™ LICE PersistentVolumeClaimt | AFLICE.

* VolumeSnapshotClassE Ar23stH 2t2|Xt7t VolumeSnapshot0ll CHoll MZ CHE £M4 2 X HE 4 UELIC.
A

S =M MEE M2 CHE ARkt M2 CHE £43 7HE &= ASLIT
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| Openshift Virtualization |
Red Hat i
OpenShift
= -, | |
Wi-1 ! trident-snapshotclass Y [ WM-2 |
| dloneto | |
Ty Snapshot - = f v PYC e bt
L wm-disk A&_ - L) wm-disk-snapshot V2 | I l- snapshot clone
s s SCUREPRRARE S | |
\ PrEvicud - - i | N
' Hate \ wm-disk-snapshotcoment J I i
project-1 \ S ) i :
H |
) v , : JEIE TR
i Y 1 |" 5
L vm-disk-pv | vm-disk-clone-pv
- wy \."N‘I stcrag eclass | .
e s p e e b
)
; ¥ |
ontap-nas backend |
V] ;
TRIDENT i i : NetApp
I
I
|
p—— ;
i |
SWM W] =
) NetApp

VMO ARk Y5t T HAIE 2= YLICH

1. VolumeSnapshotS MAMst= O] AFRE 4 Q= VolumeSnapshotClassE 44 2tLICt. Storage >
VolumeSnapshotClasses £ 0| S3t11 Create VolumeSnapshotClass £ 22!8tL|C}

|IOI-

2. AHAEZ2fA0| 0|52 st =210|H 0| csi.trident.netapp.io & 2ot Ct

ajo

dd S SEEL.
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- A2 VMO HZE PVCE &Rl Ch3 sl

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

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

deletionPolicy: Delete

Create ‘ Cancel ‘

0| =5t Create VolumeSnapshotsS S2!8fL|C}.

ARAE MY PVCE MEISI D AMAF O|ES St LE 7| 23UE
VolumeSnapshotClassE ME{gIL|CH O CHg BHE7| E S2IELIC

Create VolumeSnapshot

PersistentVolumeClaim *

rhel8-short-frog-rootdisk-28dvb

Name *

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

Snapshot Class *
@E® trident-snapshot-class

=

T2 sie AI-0l PVCe| AHAFO| M ELICH.

©® View shortcuts

X Download

M M$HLIC}. 'Storage > VolumeSnapshots'2

Edit YAML



N AHAES M PVCE S72LICE Storage > VolumeSnapshots 2 0| S5t S2lst2{= A Fofl Qe
AHEE 22I3 C}3 Restore as new PVC(M PVCE £¢l) E 22Ighct.

HE 251 Restore(5 1) & 22IeLIC} O[FA 5tH M PVC7t M- ELICE

Restore as new PVC

N
=
T
<
O
i
=
4
oz

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 GIB =

VolumeSnapshot details

Created at Namespace

@ May 21,12:46 am @® default

Status APl version

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

20 GiB

3. L2 = 0| PVCOIM M VMES MMBIL|CH AT ZE > 7h43st > 7hed A|ARIOZ 0|F3t MY > YAMLE
EREE

Salgct
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4. spec > template > spec > volumes M M0 A Z4E{|0|L C|A 3 CHA AHAFOA MAE A PVCE XIFBILICEH
Q7 Argtol| w2k M VMO CHSt 7|Et ZE M8 HEE NS EL|Ct.

- name: rootdisk
persistentVolumeClaim:

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

6. VMO| §3Ho 2 Y El = AHA0| MHE AT AHMS WHSH= O PVCE A8 VM2 HEfet Af VMe)
A

YIEZ2: NetApp ONTAP 7|2t2| Red Hat OpenShift 7H%t

Migration Toolkit for VirtualizationS At235t0{ VMware0l|A| OpenShift 7H4%tZ VM 0t0|J32{|0|M
O] MM0i M= MTV(Migration Toolkit for Virtualization)E AH&3t0] 74 HAlE VMware0l| A OpenShift Container

SMENM M| T Astra TridentS AFR5H0] NetApp ONTAP A E2[X[2F ETEl OpenShift 7t a2
Oro| 3|0 Mot= WH S 2ot L L.

T od= 2

CHS HIC|0|A = E7 AEE|X|E 25 ONTAP-SANS AE310] RHEL VME VMware0f|A| OpenShift
Virtualization@ 2 00| 12{|0|M5t= 2 E EHELICT.

Red Hat MTVE AF2510{ NetApp ONTAP AEZ|X|E E3lf VME OpenShift 7t&t2t= 040 2{|0| MefL|C}

CtS CHo|{ O 2 VME VMwareOf| Al Red Hat OpenShift Virtualization@ 2 0t0|12{|0|Mst= HHH S IO =
Hof FLICL

Migration of VM from VMware to OpenShift Virtualization

[ ' \ / REDHAT FT  Red Hat OpenShit < \
ontainer Platform Virtualization 4
VMware Container piat

~z

J e S | S,

network mapping from VM
VM cee—|-___ViANtopodnetwork | _____________
pod
0 ‘“\a-s - @
a‘)‘)\“ e c,’ P- -

'___|_\ 0% «\\o s\(’f?% = PVC and PV created from

( 2 X ‘as“"? ©- storagg class using Trident

N /i VDDK copies data Lo o e
K / from VM disksto PV _- '\ e j

ONTAPor =~ |
any datastore i 1

A= 0to|32|of0] et AP 27 Atet
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https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199
https://netapp.hosted.panopto.com/Panopto/Pages/Embed.aspx?id=bac58645-dd75-4e92-b5fe-b12b015dc199

VMware0f| A
* [H2 70l M rhel 9.32 AH8%t= RHEL 9 VMO| A X|=[RAELICEH
° CPU: 2, H[22]: 20 GB, St= C|A3: 20 GB
° A8 AHH BY: FE ALK I HE|XH ALZXL XHE ZHYLICH
* VMO| ZH|Z|™ PostgreSQL A7t MX|=|A&L|Ct.
° PostgreSQL M7t A= 11 REI A| ARSI E AFEJASLICH

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

° H|O|=0i 27H2] C|O|E{#[0] 2, 17H2] EO]= 5! 17HS| O] FItE[ASLICE. S H
PostgreSQL Serverg & X|5t11 E1I0|E1Hﬂ0|£ U HIOIS 58 T S et XS FZSHAI2.

(D) PostgreSQL MHE AZSIT £ Al AHIAT} ASEIES LRI
OpenShift 22{AH
MTVE HX|317] Holl Chg 4X7} et st

* OpenShift 22{AF 4.13.34
» "Astra Trident 23.10"

* iSCSIE ?ldll 22{AFH 29| CtE Z2E ANTLICHONTAP-SAN AE2[X| 22iA 2 H2). MISE YAMLE
xsto] 22{AEQ 2t 20N iISCSIE EMststs H2 MES MAshL|ct
* ISCSIE AI8%t= ONTAP SANE Trident Sl = 5! AER|X| S2iA E2O|HE WallE S AER[X| F2HA0

CHol M3 2 YAML DU S & ESHUA L.
* "OpenShift 7}&sH"

OpensShift 22{AE 20| iSCSI & CtE 225 AX|5t2{H of2fof] MSE YAML IS AFE3HH AL
iSCSI2 2 AE & FH|

apivVersion: apps/vl
kind: DaemonSet
metadata:
namespace: trident
name: trident-iscsi-init
labels:
name: trident-iscsi-init
spec:
selector:
matchLabels:
name: trident-iscsi-init
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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://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

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
= =g
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
rom -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

CHS YAML IHE S AHE35t0] ONTAP SAN AE2[X[E AtE3HY| flet E2|HIE Holle 9 S MyelL|tt

r
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iSCSIE Trident

apiVersion
kind:
metadata:

ba

Opaqg

Secr

name:

type:

ol =

: vl
et

ckend-tbc-ontap-san-secret

ue

stringData:

username:
password:

apiVersion:

kind: Trid
metadata:
name: on
spec:
version:
storageD
manageme
backendN
<SV

credenti

svm:

name:

CHS YAML It 2 AHESIH0| ONTAP SAN AEE|X|E AHESHY| /ot Eg|

iSCSIZ Trident

apiVersion
kind: Stor
metadata:
name: on
provisione
parameters
backendT
media: "
provisio
snapshot

allowVolumeExpansion:

*MTV &X| *

<username>
<password>

trident.netapp.io/vl
entBackendConfig

tap-san

1
riverName:
ntLIF:

ontap-san
<management LIF>

ame: ontap-san
M name>
als:

backend-tbc-ontap-san-secret

AEZ|X| A

: storage.k8s.io/vl
ageClass
tap-san
r: csi.trident.netapp.io
ype: "ontap-san"
ssd"
ningType: "thin"
s: "true"
true

=

O|X| MTV(Migration Toolkit for Virtualization)S A x[& 4= QU&LICt. M E X[
T2US BISHAIR.

MTV(Migration Toolkit for Virtualization) AFE Xt QIE{H| 0| A= OpenShift

=

2
=

4 250

Xt

ZSHYAIL "0 7|" @ X|of| CHet

SYE[Of ASLICH
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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
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/installing-the-operator

57 B 4 QUELICH017|" Cherst XQIof AFZRE QIE{TIO|AE AFBE7| AlZFELICE,
© A2 BFR VST

RHEL VM2 VMwareX|A| OpenShift Virtualization@ 2 0t0|12{|0|MSt2{H HX| VMware& AA 3ZAE
A-Jol|of SLICH XS BRSHHAILR "0 7" 24 SFXHE BHEL|CH

VMware &4 SXE Hd5t2{H Ch30] 2L}

M

* vCenter URLQIL|C}
* vCenter X}Z &
* vCenter AH{ X|2

2|ZX|E2|9| VDDK O|0O|X|L|Ct

=
MK

AN BR HY:

Select provider type

VM ySphere

Provider resource name *

vmware-source °

Unique Kubernetes resource name identifier

URL *

URL of the vCenter SDK endpoint. Ensure the URL includes the "/sdk" path. For example: https://vCenter-host-example.com/sdk

VDDK init image

dockerrepo.eng.netapp.com/banum/vddk:801 (]

VDDK container image of the provider, when left empty some functionality will not be available

Text
Username *

administrator@vsphere.local

vSphere REST APl user name.

Password *

vSphere REST API password credentials.

SSHA-1 fingerprint *

The provider currently requires the SHA-1fingerprint of the vCenter Server's TLS certificate in all circumstances. vSphere calls this the server's
thumbprint.

Skip certificate validation
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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#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

MTV(Migration Toolkit for Virtualization)= VMware VDDK(Virtual Disk Development Kit) SDKZ

A3t VMware vSphereOll X 7t C|ATE W2 MESLICE w2t MEH AFeto]X| 2k VDDK
()  oloixig st=x 20| ZSLct,

0] 7|52 A5t H VMware VDDK(ZHA CIA 3 JHE 7| E)E CHR2E =511 VDDK O|0X| & 2Est

C+E VDDK O|0|X|Z O|OfX| | X| A E2|0f] FEAIRLIC.

HZE X|%S WEL|CH0{7]" VDDK 0|0] XIS 4444304 OpenShift Cluster0fl A KA S 4 Q= 2|x| A E2|of
ZAIgLICH

* Uy SR Mg

S AE SHAEE= OpenShift 7taet 38Xt71 AA ZEX0|EE2 XS =2 FIHELICL
* 00| 12[0[M H|Z] 4+
HZE X|&g uhELICEH"0{7[" 0to| 12|0|M A =2l S ‘HMetL|Ct

2

—

-_

MH
fjo

0z
0.*..
el;

0
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ot OF%] MG E|X| §i2 2 L2323 dddtof LIt

* 22 HERZE e HIERIZ ofEsr| 218 HESRIZ i
* 2A 0| MEAE ERN AEZ|X| 22200 0S| et AE2[X] i O|Z ?{5H ONTAP-SAN 2 E2|X|

SeYAS Mes & AL
atol 20| Alo] =B AlEl Aefst - Fh| * 2 EAISD AS AR B 2 YBLICE

RedHat
OpenShift

kube:admin v

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others tolog in.

OperatorHub
Project: openshift-mtv v
Installed Operators

Plans
Workloads

Virtualization Status v Name v Q Filter by name > (P showarchived m

Migration Name 1 Source ... Target ... VMs Status Description

Overview @D miv-migration-demo | cold @ vmware @ host @l © Ready Plan for migrating VM to OpenShift Virt

Providers foGvirtualization @D vmware-osv-migration | cold @ voware2 @ host =) d 10f 1VMs migrated @ Migrating RHEL 9 vm to OpenShift Virtu.
Plans for virtualization
@ vmware-osv-migration-plani | cold @ vware2 @ host (=] Succeeded 10f1VMs migrated @
NetworkMaps for virtualization I ———————
StorageMaps for virtualization @D vmware-osv-migration-plan2 | cold @ vmware2 @ host @1 Succeeded 10f1VMs migrated @ migrating RHEL 9 vm using ONTAP NFS.
_

Networking >

Azt 2 2EI5tHE LA THAHIE 714 VM 0fo| 22|0[ 43 2t=tLCt.
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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/prerequisites#creating-vddk-image_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/prerequisites#creating-vddk-image_mtv
https://access.redhat.com/documentation/en-us/migration_toolkit_for_virtualization/2.5/html/installing_and_using_the_migration_toolkit_for_virtualization/prerequisites#creating-vddk-image_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
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

RedHat - ~ s -
OpenShift HH as © © ube:admin

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

OperatorHub

Installed Operators Migration plans > mtv-migration-demo

Migration details by VM

Workloads

Virtualization

VName v  Filter by name Q Cancel STl .
Migration
Overview Name Start time End time Data copied Status
Providers for virtualization
Plans for virtualization v @ ocp-source-rhel9. 06 Mar 2024, 09:42: 06 Mar 2024, 09:5t: 20.00/20.00 GB Complete
-©0©©®
NetworkMaps for virtualization
StorageMaps for virtualization
Step Elapsed time State
Networking > @ Initialize migration 00:00:35 Completed
@ Allocate disks 00:00:00 Completed
Storage >
@ Convert image to kubevirt 00:02:45 Completed
Builds @ Copy disks 00:04:58 Completed
@ Create VM 00:00:00 Completed
Observe %

Compute

1-10f1 ~ 1 of 1

User Management

Administration

DE CHA 7} etRE[H 2% B 0| 72| * Virtualization * OF2HO|A] * virtual machines * & £&I6t0{ 00| 12{[0| M &l
AL
=

AN
ted HAlof M| AsHE XIFEO| MSELICH"0{7]"
7te ol 221510 posgresql C|O|E{#|0] A 2] LHE S =helet = ASLICH H|O]=2f H|O|E{#[0] 2, E{|0] = &
=2 24 VMOIM 2HE =0t Zotof gL Tt

NetApp OpenShiftE AlE2% KubernetesE 118 22{AE 2t

Kubernetes& 112 S2{AF Zt2|: NetApp2l Red Hat OpenShift

Y 2tF0M 28 2tEd o= ZH| 0| SHE oS 2[AH|0| M= Metetol w2t B2 ERI0|M = sl o Z2([0] M2
EHIAE Sl H{ZE X|st7| /s 6421 Red Hat OpenShift 22{AE{ 7} L REFLICE O]2f &M =X MO R
OpenShift 22{AE0[M of2{ OHEZ|AH|0|M EE= YTEEE SAESILICE M2t 2f ZE2 AR HEE
2t2[50F 5tH, OpenShift 2t2|Xt= ALY G|O|E Mt HE2! S2tRE7L =etEl CHYet &HZolM o2 22HAHE
2ot |X| 22[5HoF t= FIHX QI IhM|E i ZsHOF 2LICt. 0|2 et ItM|E sHZ S| 2I8H Red Hat2
Kubernetes& Advanced Cluster ManagementE T3 &L|C}.

Kubernetes€ Red Hat Advanced Cluster ManagementZS At236tH CH2 XA S £8E 4 QI&LICE.
1. C|O|Ef MIE{et HE2] 22t MUt 02| 22{AHE MY, AXE, 22|t
T 2E0N 2] 2HAEC ofEZ|AI0|M £ YIZEE A=t 22|-LICH

2AE| 2lAA0] MEf B AEf BLIEIY Y 24

2.

3. of2 2 <

4. o3| 2H2AHOM 22t 78 £ ZLIE-Y L XE
Kubernetes& Red Hat Advanced Cluster Management= Red Hat OpenShift 22{AE{0]| Ci$t HE22 2
XN, ZE HYS 2ot S HEERZ 0| S{AHE MEELIL. 0| 22AHE HE S2{AHz2t1 5HH,
AMEX7L ng S2HAH 22| HEY £ Y= 22| SHE = E=2L|CH Advanced Cluster Management 252 Slf
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https://docs.openshift.com/container-platform/4.13/virt/virtual_machines/virt-accessing-vm-consoles.html
https://docs.openshift.com/container-platform/4.13/virt/virtual_machines/virt-accessing-vm-consoles.html
https://docs.openshift.com/container-platform/4.13/virt/virtual_machines/virt-accessing-vm-consoles.html

It R7Lt HdE[= THE 2 E OpenShift 2 A= S{H S AH|M 2HE| =M e == S AH2t L
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OHEZIZ|0| M 20| ZAO[Z 22|, 21E Jtsd 3 Hot =4 2 El et 230 tiet RES XMLt

&

MANAGED CLUSTER

o

HUB CLUSTER

Search
Topology Search
Visual Web Terminal

Applications

Policy
{Govemance, Risk & Compliance)

S
OPENSHIFT CONTAINER PLATFORM

1
1
1
1
1
1
1
1
Observability !
1
1
1
1
1
1
1
1

Cluster Application Gowvernance, Risk
andcamp“;n:. oh'.n’ahm‘w

KtMISt 82 2B ME FESIHUAL "0{7|",

S
:
Kubernetes& 11g 22{AH 22| A=

ol A
=T

24

-
0x

1.

ot

12 22{AE{8 Red Hat OpenShift 22{AE{(HF 4.5 0|4

2. #2|=|= 2HAEZE 2I% Red Hat OpenShift 22{AE{(HM 4.4.35CH 2
3. Red Hat OpenShift 22{AE{0]| CHSE S 2{AE] 22| X} HM|A
4.

Kubernetes& Advanced Cluster Management0i| Cii$t Red Hat A2 A3 &M

=

Advanced Cluster Management= OpenShift 22 AHE 2Iot 71 7|52 E, §{E 8l 22| 2HAHUM AHEE[=
7|8 7[8to R SIEH|0f 2|AA0 CiEt EF 27 Argt H|oto] [SLICH 2HAHE Ao|FE M= ol2{st EXME

v2{elof gt HEME HERSHAL "0{7|" & EZSHAIL.

MO 2 5{H S2{AH0 QI Eat 14 QA oA
A

St= M Lot Y sfeh =of2t ng S2{AH 22|
2| AAS MX|SH2{H siE =0 LHekTp M tsljof &t E

7Fotiof fLICt. XiMet LHE2 BB ME HZESHIAIL "0{7]".

Kubernetes 115 22{AH 22| 115
OpenShift 22{AE{ 0| Kubernetes£ Advanced Cluster ManagementS A X|st2{H CHS CHAIE 2ARSHUA|IL.
. 615 2 AEE OpenShift 2EHAEE MBSt SHAE zt2[Xt oo E EIQILICE

2. Operators > Operators HubZ 0|&5t0{ Kubernetes& Advanced Cluster ManagementS ZA{gfL|C}.
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https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/html-single/install/index#network-configuration
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/html-single/install/index#network-configuration
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/html-single/install/index#network-configuration
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/html/install/installing#installing-on-infra-node
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/html/install/installing#installing-on-infra-node
https://access.redhat.com/documentation/en-us/red_hat_advanced_cluster_management_for_kubernetes/2.2/html/install/installing#installing-on-infra-node

o Administrator

Home

Overview

Projects

Search
Explore

Events

Operators

OperatorHub

Installed Operators

Project: default

All tems

Al/Machine Learning
Application Runtime
Big Data

Cloud Provider
Database

Developer Tools
Development Tools
Drivers And Plugins
Integration &Delivery
Logging & Tracing

Modernization & Migration

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

All ltems

Filter by keyword...

Community

3scale APl Management

provided by R

3scale Operator to provision
3scale and publish/manage API

3. Kubernetes& 115 S2{AH 22| & MEista MX| € 2

Advanced Cluster Management for Kubernetes

223 provided by Red Hat

Install

Latest version
773

Capability level

@ Basic Install

1

& Seamless Upgrades
1

ull Lifecy

Provider type
Red Hat

Provider
Red Hat

Infrastructure features

Disconnected

(%)

Advanced Cluster Management
for Kubernetes

provided by

Advanced provisioning and
management of OpenShift and
Kubemetes clusters

E‘_I'él;'I-L_| [:|-_

=

450 items

A akka

Akka Cluster Operatol

provided by

Run Akka Cluster applications on
Kubernetes.

Red Hat Advanced Cluster Management for Kubernetes provides the multicluster hub, a central

management console for managing multiple Kubernetes-based clusters across data centers, public

clouds, and private clouds. You can use the hub to create Red Hat OpenShift Container Platform

clusters on selected providers, or import existing Kubernetes-based clusters. After the clusters are

managed, you can set compliance requirements to ensure that the clusters maintain the specified

security requirements. You can also deploy business applications across your clusters.

Red Hat Advanced Cluster Management for Kubernetes also provides the following operators:

o Multicluster subscriptions: An operator that provides application management capabilties including

subscribing to resources from a channel and deploying those resources on MCH-managed

Kubernetes clusters based on placement rules.
o Hive for Red Hat OpenShift: An operator that provides APIs for provisioning and performing initial
configuration of OpenShift clusters. These operators are used by the multicluster hub to provide its

provisioning and application-management capabilities.

How to Install

Use of this Red Hat product requires a licensing and subscription agreement.

4. Install Operator(AL&Xt x|) Sei0| M TR N2 HEE RS0 (NetApp 7|2 0h7) HAZ QXY 2US
HE) Instal(P X)) SaletL|ct.
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OperatorHub  *  Operator Installation

Install Operator

Install your Operator by subscribing to one of the update channels to keep the Operator up to date. The strategy determines either manual or automatic updates

Update channel
O release-20
1 release-21

@ release-2 2

Installation mode *

8]l namespaces on the duster (default

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

Cperator will be available in a single Namespace only.

Installed Mamespace *

® Operator recommended Namespace: @ open-cluster-management

€) Namespace creation

Mamezpace open-cluster-management does not exist and will be created.

O Selecta Namespace

Approval strategy *

S. ZAXt A7t 2tZE WimhK| 7| CH Lt

Advanced Cluster Management for Kubernetes
2.2.3 provided by Red Hat -

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

View installed Operators in Namespace open-cluster-management

6. HAMXL7L MX| =l = Create MultiClusterHub S S2!gtL|LCT.
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7.

8.

60

Advanced Cluster Management for Kubernetes o
2.2.3 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.

MultiClusterHub @ Required
Advanced provisioning and management of OpenShift and Kubernetes clusters

Create MultiClusterHub

View installed Operators in Namespace open-cluster-management

Create MultiClusterHub StHO|AM M|E HEE 125t 10 CreateE 2=IfLICt O2{™H C+E 22{AH 5|29
M7t A ZHEILICE.

Project: open-cluster-management

Advanced Cluster Management for Kubernetes » Create MultiClusterHub

Create MultiClusterHub

Create by completing the form. Default values may be provided by the Operator authors.

Configure via: ® Formview O YAML view

MultiClusterHub
o Note: Some fields may not be represented in this form view. Please select "YAML view" for full control. provided by Red Hat
MultiClusterHub defines the configuration for an instance of the MultiCluster Hub
Name *

multiclusterhub

Labels

app=frontend

> Advanced configuration

2 E Pod7t 7t S2{AH 22| HIAAHO|AN A MY MEfZ 0|Sstn 2F X7t Succeeded AEHE 0| SSHH
Kubernetes& Advanced Cluster Management?} AX|ElL|C}.



Project: open-cluster-management v

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 = Search by name... /

Name 1 Managed Namespaces Status Provided APIs
Advanced Cluster open-cluster-management @ Succeeded MultiClusterHub 3
Management for Up to date ClusterManager
Kubernetes

ClusterDeployment
ClusterState
View 25 more...

2.2.3 provided by Red Hat

9. 5|2 HX|E t=h= o ofz7tel AlZto] Z2|H, 20| 2tZ = MultiCluster 5127t A HEfZ O|SELICt

Installed Operators » Operator details

@ Advanced Cluster Management for Kubernetes :
Actions =

223 provided by Red Hat

Details  YAML  Subscription Events  Allinstances  MultiClusterHub ClusterManager  ClusterDeployment  ClusterSt:

MultiClusterHubs

Name Search by name... /
Name 1 Kind Status Labels
multiclusterhub MultiClusterHub Phase:® Running No labels .

10. ot @ E S AH 22| WAL O|AN A2E MHELICH Z22| URLO HASIH g S2{AH 22| 250
O | ABHL|C}
= —Hd .

Project: open-cluster-management

Routes

Y Filter ~ Name ~  mul 7

Name mul X Clear all filters

Name 1 Status Location Service

@ multicloud-console @ Accepted https:/multicloud- 6 management-ingress s

console.apps.ocp-
vmwareZ2.cie.netapp.com =
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by
7|5: NetApp OpenShiftOl| A| Kubernetes& 112 S2{AE 22|
S2{AE] 2t0|ZALO|Z 22|

Ltk OpenShift 22{AE S 2t2|617| $Isl S AEE MMt LE Advanced Cluster ManagementZ 7t & £
A&LICE

1. HX elmat > S2{AEE XHE3sHYAI2.

2. M OpensShift 22{AEHE M4sI2{H LIS TS tRdHYAIR.
a. gt a2 US7|: SSA HEZ 0|Ssto] AZ F7t & S=lotn Hetol SEX HAof sfiEsts ZE M2

HEE HSet L3 7f £ 2=
Select a provider and enter basic information
Provider * &

aws Amazon Web Services -

Connection name * &

nik-hcl-aws

Mamespace * &

default -

Configure your provider connection

Base DNS domain @

cienetapp.com

AWSaccesskey D * &

AKIATCFBZDOIASDSAH

AWS secret accesskey * @

Red Hat OpenShift pull secret *

Fus3pMNbktvaHpINFoZMkZsbmtBVGENG TktmUIZXcHCOW S te EZw Q0 Z1d 3cjJobGr JeDBQMNOxIZECQye GMEO0ZwZkSRRZ JUanlxMNnNUM2IREOF b i~
UF]NC1E|Y|pE'."i"s.’ZEOH{tNk:-:TI‘u"IDZPU‘\.’chFRHCGutHEDG7R S¥lIRaTixbldLTZoyQ3pve U HMilwc ENSaZYyOUsyLWZGSFVINA==""email""Nikhilk -
utkarni@netapp.com”}, reqistry.redhat.io”:

@netapp.com’}, registry A

SSH private key * @

-----BEGIN OPENSSH PRIVATE KEY---—-- =
b3BlbnNzaCIrZxktdjEAAAAABGSvbmUAAAAEbasdadssadmIUZOAAAAAAAAABAAAAMWAAAALZCZGETW il
QYNTUxOQAAACCLowL gAvSIHAE P+DevIRNzaG2zkNre MIZ/ UHyfOUWvAAAAA Jh/waGxfBGu -
-
55H public key * &
ssh-ed25519 AAAACINzZaCIZDIINTESAAAAIItZAUACTAGagdh21cB4/4NG/VE3NobbOQ2t4zVnoQf J/RRa8A root@nik-rheld
A

b. M 22HAHE Hdst2{H SF2HAH 2 0|Fstd S2HAH F7t> 22AH WY & 22IYUCH 2HAH &

= OO
sieh 2L Xtol| et M5 HEE X238t CreateE Z2IgtL|Ct.
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~ Configuration

Cluster name * ®

rh-aws

~ Distribution

Select the type of Kubernetes distribution to use for your cluster

‘ Red Hat
OpenShift

Select an infrastructure provider to host your Red Hat Openshift cluster.

aws Amazon I .

Al Wb Gl Google Cloud Microsoft Azure

a8 VMware C—1 Bare

vSphere — Metal
I

Release image * @
quay.iofopenshift-release-dev/ocp-release:4.712-x86_64 o -
Provider connection * (3@
nik-hcl-aws o -

Add a connection

c. SAE{T} MAEH SB{AE 20| Ready AEfE BA|E/LIC

3. 7|1=

a.

SHAHE IIHQE{H U HAIE SHIHAL.
S2AH = 0|S5t 22{AH It > 7|E 22AH 7IH 27| £ SEgUCt
- S AES| 0|52 Yt /M| ME U ZE WY S S=IELILE 7|1E S AHE F7tots 0|
HEA|ELCE

Copy Command £ 22/5t1 5{H S2{AH| =7t SHAH|M BHES SALILICH 22{H S2{AH0

2R oo|ME “X|7f AIZE|D, O] Z2MAT} R EH S AE 7L ZH| HEZ S2AH S =0
LIEFEFL T,
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Mame *

ocp-vmw]

Additional labels

Onee you chek on "Savemport 2nd generate code”, the information you snterad will be vted to generate the code and cannot be
micdafped ENyMone, i yeu wish to change any informabon, you will have 10 delete and re-mpont this cluster

Code generated successfully & import saved

Run a command

1. Copy this command

Click the button to have the command automatically copled to your clipboard,

Copy command L]

2. Run this command with kubect] configured for your targeted cluster to start the import

Login to the existing cluster in your terminal and run the command.

View cluster L Import another

4. 02| 2HAHE WHsI D JHNR2 20ll= HY 220 2HAEE ZUEZSHD el 4 ASLIC

7|5: NetApp OpenShiftOl|A| Kubernetes& 112 S2{AE 22|
OfZZ|AH|0|d 20| ALO|Z e
OfZ2[AH[0|ME M-d5t1 S AE ME Tl M 22|52 H,

1. £H HAIZ0|M o Z2|7|0|M 22| = 0|S3st1r OfZ2|7A|0| M MY S S2lefLIct S
HEE ot N 2 SEgHCH

=2"-

2Ho| N5

rr

38 o=z21
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Applications

Create an application @O vwor

Name* @

demo-app

(o] I

Mamespace* IG_}

default

~ Repository location for resources

~ Repository types

Select the type of repository where resources that you want to deploy are located

0'@ Git

URL* @)

https://github.com/open-cluster-management/acm-hive-openshift-releases.qgit

Branch (@)

main

Path ()

clusterlmageSets/fast/4.7

@ Resource €]

2. 38 L2 Y QAT HX|=H S8 T2 0| F=0f LIEHELICE
Applications
Overview Advanced configuration
Q, Search
Name Namespace Clusters
demo-app default Local

3. O|H| 2&0IM OiE2|AH[0|M8 S BLEHE U 22|E =

Git

®x -
X -
®x -
x -
C Refresh every 155 ¥
Last update: 7:36:23 PM
Create application
Time window [6) Created
8 days ago H
T=liofsl ¥ 1 of 1
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Governance andrisk / Paolicies

/

Create policy ® @ vwor

MName *

policy-complianceoperator

Mamespace * (i)

default v
Specifications * (i)
@' ComplianceOCperator -
Cluster selector (i)
@ lacal-cluster: "true’ -
Standards (i)
@& risT-csF v
Categories (1)
@ PR.IP Information Protection Processes and Procedures v
Controls (i)
@ FR.IP-1Baseline Configuration w
I:I Enforce if supported (i)
D Disable policy (i)
LOt DS YMS DA S DT I2AAE H2lo|M HH £ Z2|AE 9Jute DUEYSD HEE &
Q&LICH
A H .
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Governance and risk ®

Summary

NIST-CSF

Q, Find poli

1 Standards =

No violations found

Based on the iITdL!S'.I'}-' standards, there are no cluster or

policy violations.

Policy name

policy-

MNamespace

default

CO:‘T1|3:Z‘3I“CGODG!'

ator

Remediation

inform

Cluster
violations Standards
@ oN NIST-CSF

7|'5: NetApp OpenShifto| | KubernetesE 112 S2{AF 22|

=

e otsd

= Filter C Refreshevery10s ~

dat 01PM

Create policy

Policies Cluster violations

Categories Controls Created |
PR.IP Information PR.IP-1 Baseline 32 minutes ago :
Protection Processes and  Configuration
Procedures
1-1ofl1 = 1 of 1

Kubernetes& 115 2T{AF 22|E AFE5IH 2= S2{AE0M L&, ZE OiE2[A0[H & AFZEE ZLIHEH

+ gLtk

ot
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Red Hat

Advanced Cluster Management for Kuberne kubezadmin ~

£ Refresheveryim  ~

Overview + Add provider con

O

Other
3
Cluster
Summary
0 3 1 1 20 1135
Applications Clusters. Kubernetes type Region Nodes Pods
Cluster compliance 3 Pods 132 Cluster status 3
100% " 3 Complient 100%

100% B 3Resd

® 0 Non-compliant

2. DE EHAHO| JY= 2E Pod U 932
H2{™H PodE Z2!efL|Ct

n

= Ciget ZEE 71222 HLEE 3 Y EL|C oilE Hlo[HE

Red Hat kube:admin +

Advanced Cluster Management for Kubernetes

Search

Saved searches w Open new search tab =
3 Related cluster 673 Related secret ZO Related node 8 Related persistentvolumeclaim
8 Related persistentvolume ] Related provisioning 2 Related searchcollector 3 Related iampolicycontroller

Name 14bl :
Namespace openshift-marketplace

Cluster lacal-cluster

Status Completed

Restarts 0

Host IP

Pod IP 10129.2.215

Created 4 daysago

Labais controller-uid-dd259738-2cce-40e2-85d3-6ccf56904bad

3. CIfSt LB 45 J|Hez S2{AE MH|Q| ZE =5 DU EZSHD ALt ES 22I5t0] s M2
HEE XtMIS| ehelgfLict.

=
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Search

Savedsearches v Open new search tab [/

3 Related cluster 1k Related pod 12 Related service

v Node (20)
Name 1 Cluster Role Architecture OSimage cru Created Labels
ocp-master-Locp-bare- ocp-bare-  master, amds4 Red Hat Enterprise Linux CoreOS 48 amonthago  betakubernetesiofarch=amd64  beta kubemetesio/os=iinux i
metalcie.netapp.com metal worker 47.83202103292105-0 (Ootpa)

kubemeteso/arch=amd64 5 more

ocp-master-2.ocp-bare- ocp-bare-  master, amde4 Red Hat Enterprise Linux Core0S 48 amonthago  betakubernetesiofarch=amd64  beta kubemetesio/os=linux

metal cie.netapp.com metal worker 47.83.202103292105-0 (Ootpa)

kubernetes.io/arch=amd64 5 more

ocp-master-3.0cp-bare- ocp-bare-  master; amd64 Red Hat Enterprise Linux CoreOS 48 amonthago  betakubernetesiofarch=amd64  beta kubernetes.io/os=linux

metal.cie.netapp.com metal worker 47.83.202103292105-0 (Qotpa)
kubernetes io/arch=amd64 5 more

4. DE SRIAE|S CloRst S2iAH 2l2A WO} HAE J|WOR BUEY U THELIC S22 A8 HEE
2oip Se{AE 2 2Lt

Search

Saved searches v Open new search tab (4
3k Related secret 787 Related pod 15 Related persistentvolumeciaim 17 Related node | Related application
15 Related persistentvolume | Related searchcollector 8 Related clusterclaim 3 Related resourcequota 5 Related identity

Show all (159)

v Cluster (2)

Name T  Available Hub accepted Joined Nodes Kubernetes version [e2(1] Memory Console URL Labels
local- True True True 8 v120.0+c8905da 84 418501Mi Launch cloud=VSphere  clusterlD=148632d9-69d5-4ae4-98ee-8dff886463c3
cluster

installecname=multiclusterhub 4 more

ocp-vmw True True True 4 v120.0+df9c838 28 MosIMi Launch <l ol clusterlD=9d’ 4e-4 4d45. 1b6b54282fe  name=ocp-vmw I more

7|5: NetApp OpenShifto| | KubernetesE 12 S2{AF 22|

02| A0 2|AAS MdetL|Ct

Kubernetes®| 115 S AE 2|5 ALESIH 250/ M SILE 0| 49| 2tE|=l= SHAHO| 2[AAE SA0| 48 —1‘-
UELICE | S 501, MZ CHE NetApp ONTAP SZ{AE 2 M E 042] AO|E0]| OpenShift 2HAEE AHE5I

AO|E0|M PVCE E2HIX'Jotn A2 22 Mt BAIS0IA (+) 7|58 222 & JALICEL I3 TS PVCE
M3 SRIAES MEiShD YAML 2IAAS 20| 92 C}2 4K & S2/ghLiCt.
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Create resource

Clusters | Select the clusters where the resource(s) will be deployed.

Resource configuration | Enter the configuration manifest for the resource(s).

YAML

Cancel

kind: PersistentVolumeClaim

ion: vi

p-trident
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