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Clusters > Create > OpenShift Container Platform

Install OpenShift Container Platform 4

Select aninfrastructure provider

aws

Run on Amazon Web Services

/AAzure

Run on Microsoft Azure

) Google Cloud

Run on Google Cloud Platform

F vmware
4 vSphere

Run on VMware vSphere

& RedHat

OpenStack Platform

Run on Red Hat OpenStack:

& RedHat

Virtualization

Run on Red Hat Virtualization

 Co—
| C——

Run on Bare Metal

1BMZ
IBM LinuxONE

RunonIBMZ

Power O I_——I

Systems

Run on Laptop

Run on Power Powered by Red Hat CodeReady Containers
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Downloads

Openshift installer

Download and extract the install program for your operating system and place the file in the directory where you will store the installation configuration files. Note: The
OpenShift install program is only available for Linux and macOS at this time.

Linux - Download installer

Pull secret

Download or copy your pull secret. The install program will prompt you for your pull secret during installation.

Download pull secret f& Copy pull secret

Command-line interface

Download the OpenShift command-line tools and add them to your EATE.

Linux A4 ’ Download command-line tools

When the installer is complete you will see the console URL and credentials for accessing your new cluster. A kubecon£ig file will also be generated for you to use with
the oc CLI tools you downloaded.
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fEREE AN ERS
1. Z ANetAppZiE4ELL « TEHEHhRZASHINetApp Astra Control Center o = EE B ~ 2478t ENetApp

IRE B0 © TR  WEGHEEE TR o
()  ®EsatetEmAstra Control A « S "Astrast A" o

2. B fEtar ball Xt TIFE SRS ERFREERNERIK

[netapp-user@rhel7 ~]$ tar -vxzf astra-control-center-
21.12.60.tar.gz
[netapp-user@rhel7 ~]1$ cd astra-control-center-21.12.60

3. FRZIE A  sB5AEAstra Control CenterBR R E| IR E &R o K a LIEEIEEADockergPodmani
HITEBIEE - ST IR EEMERIEREA o
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Podman

a. e EFQDNEL RS /ML 2/ ER L BELBIRITEH NEXEE -

[netapp-user@rhel’7 ~]$ export REGISTRY=astra-
registry.apps.ocp-vmw.cile.netapp.com/netapp-astra

b. AR o

[netapp-user@rhel”7 ~]$ podman login -u ocp-user -p password
-—-tls-verify=false astra-registry.apps.ocp-vmw.cie.netapp.com

MRE(EA Tkubeadminy FEREBEALNEE R « AERAEN « MIER
@ 1S podmanZE A-u ocp-user-ptERt—tIS-VERIF={Rastra-registry.apps.ocp-
vmw.cie.netapp.com’] ©

(D FE ~ BRI IRFBIRE « I5kERRESN/EEREREAE BURN
CESHEHAMRER ~ RARERRBIRFOEREAZE °

C. EIIShelis<HBIEE « ARK TIIABRAHS -

[netapp-user@rhel7 ~]$ vi push-images-to-registry.sh

for astralImageFile in $(ls images/*.tar) ; do

# Load to local cache. And store the name of the loaded
image trimming the 'Loaded images: '

astralImage=$ (podman load --input ${astralmageFile} | sed
's/Loaded image(s): //')

astraImage=$ (echo ${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.

podman tag ${astralmage} S${REGISTRY}/S${astralmage}

# Push to the local repo.

podman push ${REGISTRY}/S$S{astralmage}
done

MREHERER R ZEENEE « s5AREESheli5E <5 ~ M ¥ podmanitEix
8% podman push $zF fZ=/$ (ECAECA$astraImage | sed 's/V]\+//') -TLS
-VERIFE=fi21 f#F -TLS-VERIFY] °

d. FERRERATNITE

[netapp-user@rhel”7 ~]$ chmod +x push-images-to-registry.sh
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e. #H1TSheldE<HE ©

[netapp-user@rhel7 ~]$

./push-images-to-registry.sh



Docker

a. e EFQDNEL RS /ML 2/ ER L BELBIRITEH NEXEE -

[netapp-user@rhel’7 ~]$ export REGISTRY=astra-
registry.apps.ocp-vmw.cile.netapp.com/netapp-astra

b. AR o

[netapp-user@rhel7 ~]$ docker login -u ocp-user -p password
astra-registry.apps.ocp-vmmw.cie.netapp.com

MRIEHFER Tkubeadminl EREZATLAEE R  BEAEMMIERS-
@ docker login-u ocp-user-ptttastra-registry.apps.ocp-
vmw.cie.netapp.com’] ©°

(D BE ~ BHORTUEIRFIRE - 5KE ﬁ’:.ﬁiﬁ%%%ﬂ/‘i’*fﬂﬁﬁ%%ﬁ@ (BURE
CESHEHAMRER ~ RARERRBIRFOEREAZE °

C. EIIShelis<HBIEE « ARK TIIABRAHS -

[netapp-user@rhel7 ~]$ vi push-images-to-registry.sh

for astralImageFile in $(ls images/*.tar) ; do

# Load to local cache. And store the name of the loaded
image trimming the 'Loaded images: '

astralmage=$ (docker load --input S${astralmageFile} | sed
's/Loaded image: //'")

astraImage=$ (echo ${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.

docker tag ${astralmage} S$S{REGISTRY}/${astralmage}

# Push to the local repo.

docker push ${REGISTRY}/S${astralImage}
done

d. BIEEREAFTNITE

[netapp-user@rhel’7 ~]$ chmod +x push-images-to-registry.sh

e. #H1TSheli5<HE ©
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[netapp-user@rhel7 ~]$ ./push-images-to-registry.sh

4 SERIFARESEOAAREHEIRE - SEMESRTLSBE L 0ponShniDs:  BBIEEH -

A fE

FATLSRs&7Eopenshift-configinfa ZE IR I AHREHIFE ~ WAS EIEMEREMGAAR « BRENAEE

E’J ,”5\ ig °

[netapp-user@rhel7 ~]$ oc create configmap default-ingress-ca -n
openshift-config --from-file=astra-registry.apps.ocp
-vmw.cile.netapp.com=tls.crt

[netapp-user@rhel”7 ~]$ oc patch image.config.openshift.io/cluster
--patch '{"spec":{"additionalTrustedCA":{"name":"default-ingress-

ca"lt}l}' —-—-type=merge

SRS OpenShiftPI AP SRS S A (1R (ERAOTRTLS BaBEmREER « T
() me—ESEEERERRBEIRLTE - SERADRERMIUES « CALUER

< ToccExtract secret /E&H23-ca --keys=ls.crt -n openshift-inemit-opoperers) ©

5. ZAstra Control CenterfZ2i7an$4ZEf TNetApp-acc operator] ©

[netapp-user@rhel’7 ~]$ oc create ns netapp-acc-operator

namespace/netapp-acc-operator created

6. (EATNEERIEIIME ~ B A NetApp-acc operator] #p%ZERIAYBREREEE o

[netapp-user@rhel7 ~]$ oc create secret docker-registry astra-
registry-cred --docker-server=astra-registry.apps.ocp
-vmw.Ccle.netapp.com --docker-username=ocp-user --docker
-password=password -n netapp-acc-operator

secret/astra-registry-cred created

7. (EREEEIEFEEE ARed Hat OpenShift GUIEIZA o
%Perspectlve (3B1R) ThFIERFEEZEAdDministrator (BIEE
9. BEE NEEF) > NEEFHIE - ARESAstra
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Rz Administrator

Home

Operators

OperatorHub

Installed Operators

10. 3EHY NetApp-acc operator] 71 « FA%3E—TF Tinstall (Z4E) | o

<§}_ netapp-acc-operator

211

Install

-1provided by NetApp

Latest version Astra Control is an application-aware data management solution that manages, protects and moves
2112.63-1 data-rich Kubernetes workloads in both public clouds and on-premises.

Capability level Astra Control enables data protection, disaster recovery, and migration for your Kubernetes workloads,

® Basic Install leveraging NetApp's industry-leading data management technology for snapshots, backups, replication
I

and cloning.

) Rl Lifmepes How to deploy Astra Control

Refer to Installation Procedure to deploy Astra Control Center using the Operator.

Provider type Documentation

Certified Refer to Astra Control Center Documentation to complete the setup and start managing applications.
Provider

NetApp

1. #Install Operator (Z$IR(EE) BEL - ERFMATERSH ~ A%IE—T lnstall (%) |
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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 * netapp-acc-operator

O alpha provided by NetApp

@ stable Provided APls

Installation mode * (il=® Astra Control Center

@ All namespaces on the cluster {default) AstraControlCenter is the Schema for

Operator will be available in all Namespaces. the astracontrolcenters API

This mode is not supported by this Operator

Installed Namespace *

@ netapp-acc-operator {Operator recommended) -

A\ Namespace already exists

Mamespace netapp-acc-operator zlready exists and will be used. Other users can already have access to this
namespace.

Approval strategy *
@ Automatic
) Manual

Install Cancel

12. EFIRERERETM

netapp-acc-operator
2112.63-1 provided by NetApp g

Installing Operator

InstallWaiting: installing: waiting for deployment acc-operator-controller-manager to
become ready: Waiting for rollout to finish: O of 1 updated replicas are available...

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

View installed Operators in Mamespace netapp-acc-operator

Fal

13. —Bi%fF 53%

4

HBEZE View operator] (HfRIZ1ER) o

pil
W3
W



@ netapp-acc-operator
2112.63-1 provided by NetApp

Installed operator - ready for use

View Operator View installed Operators in Namespace netapp-acc-operator

14. SR 14— T 12L& Astra Control Centerfy Create Instance) (EBILHITIERE) -
Installed Cperators » Operator details
netapp-acc-operator
2112.63-1 provided by NetApp
Details YAML Subscription Events  Astra Control Center

Provided APls

@ Astra Control Center

AstraControlCenter is the Schema for

the astracontrolcenters AP

@ Create instance

15. 1% CreateZEAM) REMNL « A% —T Creates (EiL) o

a. (A]#E) #REBAstra Control Center#iiT{EIRE 78 o

b. (FIiE) RYAERABEEXIE - BERE TBEXIE et
C. #iAAstra Control CenterflJFQDN o

d. & AAstra Control Centerh7s ; TE:R & RERERHFTHRAS ©

31
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e. B AAstra Control CenterfyiR A 2 fBFIEIES X MAER  HlUNRF ~ HERFMBEFEHUL o
f. & A VolumeBlUXREAI « FEFZ AR o

g- £ TmageZ &k F « BIATERAIFQDNIA RS RS HEX B S 8 iR AV AE B s (TELLEEHIF

# Tastra-registry.apps.ocp-vmw.cie.netapp.com/netapp-astra’] ) ©
h. MRICEAFERINEE « BT BREER BRPBARERTE
i. 2T Astra Control Center&/RRHIHIIEIFTEEIA o
. MREERPVCSHETEIFTARF TR L « FRARKTERNRE -
k- EREFBRHRERIFRE

Project: netapp-acc-operator

Name *

astra

Labels

app=frontend

Account Name *

HCG Solutions Engineering

Astra Control Center account name

Astra Address *

astra-control-center.cie.netapp.com

AstraAddress defines how Astra will be found in the data center. This IP address and/or DNS A record must be created prior to provisioning
Astra Control Center. Example - "astra.example.com” The A record and its IP address must be allocated prior to provisioning Astra Control
Center

Astra Version *

211260

Version of AstraControlCenter to deploy. You are provided a Helm repository with a corresponding version. Example - 1.5.2, 14.2-patch
Email *

solutions_tme@netapp.com

EmailAddress will be notified by Astra as events warrant.

Auto Support*

AutoSupport indicates willingness to participate in NetApp's proactive support application, MetApp Active 1Q. The default election is true and
indicates support data will be sent to NetApp. An empty or blank election is the same as a default election. Air gapped installations should enter

false

First Name

HCG

The first name of the SRE supporting Astra



Last Name

Admin

The last name of the SRE supporting Astra

Image Registry v
The container image registry that is hosting the Astra application images, ACC Operator and ACC Helm Repository.

Name

astra-registry.apps.ocp-vmw.cienetapp.com/netapp-astra

The name of the image registry. For example "example.registry/astra®. Do not prefix with protece

Secret

astra-registry-cred

The name of the Kubernetes secret that will authenticate with the image registry.

Volume Reclaim Policy

Retain

Reclaim policy to be set for persistent volumes
Astra Resources Scaler
Default =
Scaling options for AstraControlCenter Resource limits.

Storage Class

The storage class to be used for PVCs. If not set, default storage class will be used

Crds >

Options for how ACC should handle CRDs.

Cancel

BE[A#1T]

1. ZEEFEFAnsible B8 E Mk ZFZE Astra Control Center ~ REEZEEAnsiblefIUbuntu / RHELISS o 35
RERTZRR 1T "5R14E 42" BAKY Ubuntu 1 RHEL

2. BREHTHITABHIGItHUbRETFEE °

git clone https://github.com/NetApp-
Automation/na astra control suite.git

3. E ANetAppZiE48iIL « FTEERHARAINetApp Astra Control Center o HEEE « %ZBEMt ENetAppik
BRYIRE - TEE - BESEHZE T(Fuh o

()  &EsateEmAsta ControlAIRIE « 5 "Astrait L' o

4. B ES A A OpenShifti £ B IE B FENERIKbeconfighg 2 ~ L% 4EAstra Control Center ©
5. ¥ B$#EF Ana_astra_control_sulTE °
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https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://docs.netapp.com/us-en/netapp-solutions/automation/getting-started.html
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register
https://cloud.netapp.com/astra-register

cd na astra control suite

6. 4REE lvars/vars.yml] 1EZ « WIEEHPIEARES o

#Define whether or not to push the Astra Control Center images to
your private registry [Allowed values: yes, no]
push images: yes

#The directory hosting the Astra Control Center installer
installer directory: /home/admin/

#Specify the ingress type. Allowed values - "AccTraefik" or
"Generic"

#"AccTraefik" if you want the installer to create a LoadBalancer
type service to access ACC, requires MetallB or similar.
#"Generic" if you want to create or configure ingress controller
yourself, installer just creates a ClusterIP service for traefik.
ingress type: "AccTraefik"

#Name of the Astra Control Center installer (Do not include the
extension, Jjust the name)
astra tar ball name: astra-control-center-22.04.0

#The complete path to the kubeconfig file of the
kubernetes/openshift cluster Astra Control Center needs to be
installed to.

hosting k8s cluster kubeconfig path: /home/admin/cluster-
kubeconfig.yml

#Namespace in which Astra Control Center is to be installed
astra namespace: netapp-astra-cc

#Astra Control Center Resources Scaler. Leave it blank if you want
to accept the Default setting.
astra resources scaler: Default

#Storageclass to be used for Astra Control Center PVCs, it must be
created before running the playbook [Leave it blank if you want the
PVCs to use default storageclass]

astra trident storageclass: basic

#Reclaim Policy for Astra Control Center Persistent Volumes [Allowed
values: Retain, Delete]
storageclass reclaim policy: Retain



#Private Registry Details
astra registry name: "docker.io"

#Whether the private registry requires credentials [Allowed values:
yes, noj
require reg creds: yes

#I1f require reg creds is yes, then define the container image
registry credentials

#Usually, the registry namespace and usernames are same for
individual users

astra registry namespace: "registry-user"

astra registry username: "registry-user"

astra registry password: "password"

#Kuberenets/OpenShift secret name for Astra Control Center
#This name will be assigned to the K8s secret created by the
playbook

astra registry secret name: "astra-registry-credentials"

#Astra Control Center FQDN
acc_fgdn address: astra-control-center.cie.netapp.com

#Name of the Astra Control Center instance

acc_account name: ACC Account Name

#Administrator details for Astra Control Center
admin email address: admin@example.com
admin first name: Admin

admin last name: Admin

7. SIITHEFMILEFZ Astra Control Center © 575 #E K45 E4HAE B rootiEfR o
WMBRRITH HEERE ErootT 32 E 7 EZEESudo ~ FFHIT RIS ERHAITHE ©

ansible-playbook install acc playbook.yml

MRERAE EREUBBEAERAISUdoTFE  FFHAIT RIS LRHAITH & ~ AREASudoZ S o

ansible-playbook install acc playbook.yml -K



REBIR

IR R B &N BN A BETERK o FEEE NetApp-Astra -ccl 834 ZERARRIFRA Pod M ARFS S B B Eh It
IE?“ 1T ©

[netapp-user@rhel7 ~]$ oc get all -n netapp-astra-cc
2. #%# Tacc oper-manager-manager] sciE « FEIRLETT ©

[netapp-user@rhel7 ~]$ oc logs deploy/acc-operator-controller-manager -n
netapp-acc-operator -c manager -f

@ T 5B &R TAstra Control CenterZ#Em I} o

{"level":"info","ts":1624054318.029971,"logger":"controllers.AstraContro

1Center", "msg":"Successfully Reconciled AstraControlCenter in
[seconds]s", "AstraControlCenter":"netapp-astra-
cc/astra","ae.Version":"[21.12.60]1"}

& AAstra Control Centerfy{F & 4B E2CRDIEEFFHRHRAEIEEME FE(Fithit « 1S 2MIN
E’\\Astra Control Center UUIDFY=F & TACC-1 ° BT FII&R< .

[netapp-user@rhel”7 ~]$ oc get astracontrolcenters -n netapp-astra-cc
NAME UUID

astra 345c55a5-bf2e-21£f0-84b8-bof2bceb5e95f

@ EULEHIF ~ ZEEA TACC-345c55a5-bf2e-21f0-843b8-b6f2bce5e95f1  ©

4. EViStruefikiRFS & & &8P o

[netapp-user@rhel7 ~]$ oc get svc -n netapp-astra-cc | egrep
'"EXTERNAL| traefik'

NAME TYPE CLUSTER-IP
EXTERNAL-IP PORT (S)

AGE

traefik LoadBalancer 172.30.99.142
10.61.186.181 80:30343/TCP, 443:30060/TCP
lom

5. 7EDNSfAfRSES AT —(EIEE - $Astra Control Center CRD{EZZ IR HAIFQDNIS A raefik ARTEZEY Texter-

36



IP] o

Name (uses parent domain name if blank):

astra-control-center

Fully qualified domain name (FQDN):

astra-control-center.cie.netapp.com.

IP address:

10.61.186.181|

[v] Create assocdiated pointer (PTR) record

[ ] Allow any authenticated user to update DNS records with the
same owner name

6. }2|E Astra Control Center GUIFJFQDNENEIZ A ©
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< C @ https//astra-control-center.cie.netapp.com/login/?contextld=5a73ad4f-7c32-4418-bc2c-e2b94d034c89

M NetApp

M Astra Control Center

Log In to NetApp Astra Control Center M a n agE, p rote Ct,

Email

and migrate your
s Kubernetes

applications with

just a few clicks!

7. S—X{FEFACRDIZHMNEIEE FERAEMIEE A Astra Control Center GUIBS ~ (IR EEE T REE o

M NetApp M Astra Control Center

Welcome to NetApp Astra Control Center M an age’ p rote Ct' an d

migrate your Kubernetes

applications with just a

few clicks!

UPDATE PASSWORD

8. MR ERIE A E EAstra Control Center ~ FRIBEE MMRF1 > MEAEL ~#H—T TG ~ BAE
FRENAER « A%%E—T g o
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& Add user X

USER DETAILS ﬁ ADD NEW USER

First name Last name Add new user
Nikhil Kulkarni
Add a new user to your Astra
Control Center account. New users
Email address will be prompted to update their
tme_nik@netapp.com password the first time they login

to Astra Control Center. They will
also inherit access to account-wide

PASSWORD credentials according to their role.
Read more in users (4.

Temporary password Confirm temporary password

Passwords must contain:

» At least 8 characters
No more than 64 characters
At least one lowercase letter
At least one uppercase letter
At least one number
At least one special character

®

USER ROLE 7

Role

Owner

9. Astra Control Centerfm ZEUSIHE « A 5EBFIBITIIAEIE R EF - E2MMEIRE « FAEE NRFA) > T
1~ BT TEngRE AR EEREER -

ADD LICENSE

Select and add a license file.

License file

EvalNLF-AstraControlCenter-480Cores(vCPU)-100000002-ACC60f19... o x

@ MR ITTE LIS AEBENetApp Astra Control CenterBH8EIRIRE ~ H IR M B FRIERV A E
"HIEE" o

£ Astra Control Center:iffiRed Hat OpenShift#

& E:%¥Astra Control CenterBIE TE&#H ~ N /B B #RRed Hat OpenShift&R £ ©

Z$%Red Hat OpenShift#5%

1. B—PEHEO0penShiftEEEHTIE E AstrafZH 0 ~ WHNUERE - BE ME&E) ~ REF—T TIMEEE)

39


https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
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https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
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https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
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https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra

LEfEOpenshiftE&E &£ IKbeconfighEZE « A%BIR—T DEEHETERME o

_@ Add cluster STEP 1/3: CREDENTIALS %

CREDENTIALS @ ADDING A CLUSTER
Provide Astra Control access to your Kubernetes and Openshift clusters by entering a kubeconfig credential. Adding a cluster is needed for
Astra Control to discover your

Follow instructions on how to create a dedicated admin-role kubeconfig. Kubernetes applications.

Select a cdloud provider and input

Upload file  Paste from clipboard credentials to get started.
Read more in Clusters (3.

Kubecanfig YAML file 2 > Credential name

ocp-vmw kubeconfig.txt = ocp-vmw

Cancel Configure storage —

BT EE KbeconfighgZe ~ LUER & BB IE I EN EITERE - N EAIRRFEEBR -
()  aersemsRmREm LB - NetApp (A f A LB Kusbeconfighd s -
#&OpenShifta & & ## 2= Astra Control Center ©

2. Astra Control CenterZ 58| &§1&89(#TF487! o IR7E ~ 5A1ENetApp ONTAP L3EEEF A Trident (LISVMA#E
&) RECEVolumeMIA I ~ A%BIE—T TReview (18F) 1 o A TFT—EEET - BEEIFHAER ~ AR —
T TAdd Cluster (Fii#E) 1 o
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Ea Add cluster STEP 2/3: STORAGE 2

STORAGE

Existing storage classes are discovered and verified as eligible for use with Astra Control. You can use your existing default, or choose to set a new default at this time.

Applications with persistent volumes on eligible storage classes are validated for use with Astra Control.

Set default  Storage class Storage provisioner Reclaim policy Binding mode Eligible
. ocp-trident Default csi.trident.netapp.io Delete Immediate ®
ocp-trident-iscsi csi.trident.netapp.io Delete Immediate ®
project-1-sc csi.trident.netapp.io Delete Immediate 2N

B

thin kubernetes.io/vsphere-volume Delete Immediate

<« Select credentials Review —

3. NPT ER1FRI ~ B ERM{EOpenShiftEEEE o FiLEF « BEEZBE Discoveringl (IFE) #EE - MAstra
Control Centerfl| ST ZEMNBHRIBRER - BEEREEERINERZ BREFLAHITH o

& admin @ 2

3 Dashboard

EEL Clusters
MANAGE YOUR APPS
© Apps Actions ¥ + Add
MANAGE YOUR STORAGE Name 4 Ready Type Version Actions
£ Backends
ocpvmw [©] &5 Red Hat Openshift v1.20.0+df9c838 Running v
5 Buckets
ocp-ymware2 © &3 Red Hat Openshift v1.20.0+c8905da Running ~
MANAGE YOUR ACCOUNT T—
8 Account
E Activity
& Support
<

CD Ffi5 EHAstra Control CenterZI2fIRed Hat OpenShiftis e « ZRFEZAESH1Z BN EE P A AU BR
GEE AATEESEEEE PRI SRS RHEEME o

4. BONTAP ZIEMYIFEERE A A#F SR - LIHAstra Control CenterfFA&IHEIE o EOpenShiftas 51
FEAstraB BB TEHELER - CEEHIFEONTAP LB UHEFREABENALIBEZEE - B 8BH
FE A EEIEHAstra Control Center ©
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Lg) admin @ k3

&} Dashboard

£ Backends
MANAGE YOUR APPS
© Apps + Manage = % Managed ‘Q Discovered €
£ Clusters 1-20f 2entries
MANAGE YOUR STORAGE Name ¢ Status Capacity Type Actions

iy

172.21.224.201(ontapsan_10.61.181.243) Not available yet ONTAP Discovered v
B Buckets

17221.224.211(ocp-trident-replication) Vi Not available yet ONTAP Discovered Vv
MANAGE YOUR ACCOUNT

& Account
B Activity

& support

5. HEEAONTAP ML  FRIERE « B— T MITVBE « AREEONTAP EEEZYHEES
B9 'Manage (BIE) 1 - WAONTAP THEESTH ~ #H—T MEREM ~ ABE—T TBEARER
wRml

£=) Manage ONTAP storage backend SV TR x

CREDENTIALS ) MANAGE STORAGE

BACKEND
Enter cluster administrator credentials for the ONTAP storage backend you want to manage.
Storage backends provide storage

to your Kubernetes applications.
Cluster management IP address User name Password

172.21.224.201 admin ssessenns » Managing storage clusters in Astra
Control as a storage backend will
allow you to get linkages between
PVs and the storage backend. You
will also see capacity and health
details of the storage backend,
including performance metrics if
Astra Control is connected to
Cloud Insights.

Read more in Storage backend (3.

£ ONTAP

Cancel Review information -

6. mgginz 8 « NEGEER Ta/A) - BLERIKIRTES OpenShiftsk EPFRHEHIFEAIMERIE « ONTAP
MR ER S B ENHIRE o
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& admin Q 2

3 Dashboard

2 Backends
MANAGE YOUR APPS
© Apps + Manage % Managed Q Discovered
@ Clustet 1-2 of 2 entries
MANAGE YOUR STORAGE Name Status Capacity Type Actions
£ Backends
K8s-Ontap © = 0.11/1.07 TiB: 9.9% ONTAP 9.8.0 Available v
5 Buckets
N ANARE VB URAECOURT ONTAP-Select-02 @ = 0.07/2.07 TiB: 3.3% ONTAP 9.8.0 Available v
& Account
E] Activity
EQ Support

7. ZE{FERAstra Control CenteriEOpenShiftiEE £ #1THDAER « LN B E T ESIEH R ENYIGE#T
1 o BATXIBONTAP RUEEIEE13E RN X 1BAIS3 « StorageGRID AXIBHITHAE « LURAWS S3 o AT #TIt%E
2« FMIRERTEAWS S3fEFE o BE Bucket) ~#%—F FAdd Bucket] ~ ZATRIEEN 3@FIS3) © BAS3
1%%7;‘;@&%%%’éﬁﬁé¥%mﬁﬂéilx%€??ﬁﬂy BT TREEEERAZSRNTEREERE) ZEU5IR - A%%—
T THgy o

[ Add bucket X

STORAGE BUCKET u ADDING STORAGE
BUCKETS
Enter the access details of your existing object store bucket to allow Astra Control to store your application backups.

Astra Control stores backups in

your existing object store buckets.

Type i Existing bucket name The first bucket added for a

E Generic 53 ocp-vmware2-astra-cc selected cloud will be designated
as the default bucket for backup

and clone operations.
53 server name or [P address

Description (optional) T Read more in storage buckets 5.

SELECT CREDENTIALS

Astra Control requires S3 access credentials with the roles necessary to facilitate Kubernetes application data management.

Add  Use existing

Access ID Secret key

AMWjTC FKDSUBHWSZXABD >

Credential name

AWS-53

EERRENEARER
sFfRed Hat OpenShiftis £ 2 & ~ I LUIFRRESEHERRER - MFEBAstra Control CenteriE1TEIR ©
EIEERRER

1. ZEONTAP Astra Control Center&&tOpenShiftiE EEFER R IHZ % « EHlF O BIRBIERAEG LM
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FRIEAET « SR T RERUIEEONTAP BIIRINAE R s E RIETFIEER o

(& admin @ B3

&l Dashboard

© Apps
MANAGE YOUR APPS
Apps Actions ¥ + Define © All Clusters ~ = * Managed Q Discovered @) @ Ignored
. Clusters 1-25 of 29 entries 5
MANAGE YOUR STORAGE Name & Ready  Cluster Group Discovered Actions
£ Backends
+  accoperator-system ©@ G opvmware2 m acc-operator-system 2021/07/29 11:11 UTC Unmanaged
B Buckets
+  accoperator-system @ G opvmw = accoperator-system 2021/07/29 11:09 UTC Unmanaged v
MANAGE YOUR ACCOUNT e
& Account
+ default ® 5 ocpvmw = default 2021/07/29 11:09 UTC Unmanaged v
B Activity
& Support + default © G ocp-vmware2 = default 2021/07/29 11:11 UTC Unmanaged Vv
+  hive © G opvmware2 = hive 2021/07/29 11:11 UTC Unmanaged
+  localcluster ©® G opvmware2 = local-cluster 2021/07/29 11:45UTC Discovering ~ ©
<

2. JBEE TEARIASCEHRE] - ABE—TECEFEHAAstraSENERRERNENTRRINEER « ABE—T T
EE) o

tﬁ; admin @

£ Dashboard
© Apps

MANAGE YOUR APPS

5) 5 Actions ¥ + Define @ All Clusters ~ = % Managed Q Discovered @ Ignored
App:

A Clusters 1-25 of 29 entries >
MANAGE YOUR STORAGE Name Ready  Cluster Group Discovered Actions
£ Backends
+  wordpress-astra-ff4f9 (@] £ opvmw = wordpress-astra-ffafo 2021/07/29 11:09 UTC Unmanaged Vv
5 Buckets
Manage
¥ dpress-astra-fd2 ocp-vmware2 = wordpress-astra-fd2aa 2021/07/29 11:11 UTC
MANAGE YOUR ACCOUNT MOTCPIESTEEE 097 e Ignore
&L Account
+ wordpress-astra-5eeb9 @ O ocp-vmware2 = wordpress-astra-5eeb9 2021/07/29 11:11 UTC Discovering (g
B Activity
& support +  wordpress-astra-5ed9e @ G opvmw = wordpress-astra-5ed9e 2021/07/29 11:09 UTC Unmanaged v
+  wordpress-astra ® 5 ocpvmw = wordpress-astra 2021/07/29 11:09 UTC Unmanaged v
+  wordpress £ ocpvmw = wordpress 2021/07/29 11:09 UTC Discovering (¥
<

1. ERRNEEATRENRE « XAIE AR BRE TREHE) &3

THE TR o

© Apps

Actions ¥ <+ Define @@ All Clusters v = % Managed (Q Discovered @ Ignored
1-1 of 1 entries
Name Ready  Protected  Cluster Group Discovered Actions
wordpress-astra-ff4f9 ® 0] O ocp-vmw B wordpress-astra-ff4f9 2021/07/2911:09 UTC Available v
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RETHNERRER
FHAstra Control CenterEIZfERREX TEEH & » Lo UREELETFEHRERTE °

B EMARERER

FERIEAVIREBEIEIIONTAP —5 TREEAERIAISnapshot) s « WU{EIRIEZSnapshotiEZs « IEFERTER
B RO E RS R RE o

HEMIERARENNRE - FABEE TRARER > REEN) R51RE - ARR—TEERFSnapshot
%EZ!XEI’J%FH&‘E B—TRAREINAEEN THRIEER « A% —T Snapshot (IRFR) 1

@ wp Running v

Snapshot
"‘Ar‘ APPLICATION STATUS 9 APPLICATION PROTECTION S7
Backup
Health Unprotected
©® y /\ unp e

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp O ' Unmanage

docker.io/bithami/wordpress:5.9.0-debian-10-r1

2. BARBEFAER ~ —T TF—%1 -~ A%RZ—T Snapshot (IRIR) 1| - BIRBANEE—DE R
RAIHEILZ % ~ ARG R AT A o

) snapshot application EIEERI DR TR bs

SNAPSHOT DETAILS
ﬁ CREATING APPLICATION

SNAPSHOTS
Name

wp-snapshot-20220228185949 Astra Control can take a quick

snapshot of your application
configuration and persistent
storage. Enter a snapshot name to
get started.

Read more in Protect apps (3.

\@ Application
wp

[ Namespace
wp

,@. Cluster

ocp-vmw

ruERREXER
E%%&ﬁﬂ@ﬁfﬁ@ﬁﬁﬂ@%ﬁﬁﬁ@f’ﬁﬁ PR R HEIRAER « REIEREERT « TREREEERYTHEEE

EE7EAstra Control CenterﬂPﬁfﬁEztl— STEEARR - BN ALRTESZIEONTAP HIBINAE R IBARER
BRTE - BEEEM  FRATIIGS ©
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ONTAP: :> export-policy rule modify -vserver ocp-trident -policyname
default -ruleindex 1 -superuser sys

ONTAP: :> export-policy rule modify -policyname default -ruleindex 1 -anon
65534 -vserver ocp-trident

1. ZEFAstra Control Centerh EIZEREARRNED « FRAEBE TEARRER. > SEEN) &5
& AER—TEERNDERRER - R—TERRERLBEMNTARINEER « ABK—TEH®D -

=

@ wp Running v

Snapshot
4\/‘,« APPLICATION STATUS @ APPLICATION PROTECTION §7
Backup
Health Unprotected
® y /N Unp o

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp s} Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. ABNFHAER ERNEREBMDERZNMERFEFE  H—T Next (T—%) 1 -~ RABREHREFMEER
2% ~$%—T Backup (&) 1 - MEAENNERNANME « BHIEREEZHD ENERE « BRI
FERE ~ BIDIRASRE R E R AT AR A ©

STEP 1/2: DETAILS X
—

Backup application

BACKUP DETAILS
[ CREATING APPLICATION

i BACKUPS
ame
wp-backup Astra Control can take a backup of
your application configuration and
persistent storage. Persistent
BACKUP DESTINATION storage backups are transferred to
your object store. Enter a backup
Bucket name to get started.
- v
na-ocp-astra/na-ocp-acc  Available Read riioke it
Application backups (5.
@ Application
wp
[ Namespace
wp
@ Cluster
ocp-vmw
ymm O
EBREAEN

RER—THE - RERERARAEREFN—ERETHNREGLER « HEREERESE - UHERAREINRE
MKEHMEZA ©

1. BEEREREN  HABE AR > REEN) R5IRE - AR —TARENEARER - &—
TrARAESHNTHNINER - ARE—T R -
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@ wp Running v

Snapshot
J\f‘\,— APPLICATION STATUS Q APPLICATION PROTECTION $1
Backup
Health i) Partially protected
® y ® y p! Clone
Restore
Images Protection schedule Group Clust
docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp 0 ' Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. ABRGLEBNSE ERCRERNERE « AREERECRANRBHEARABNERGLE
fél o #—TF =2

) Restore application SIERSL2ERET RIS X

RESTORE DETAILS
@ RESTORING

. . APPLICATIONS
Destination cluster Destination namespace

O ocp-vmw wp Astra Control can restore your
application configuration and
RESTORE SOURCE persistent storage. Select a source
snapshot or backup for the
restored application.

= B3 snapshots & Backups

@ Application
Application backup Ready On-Schedule/On-Demand Created * wp

] wp-backup (&) On-Demand 2022/02/28 18:54 UTC [ Namespace
wp

@ Cluster

ocp-vmw

3. EMBIEART ~ WA TENFHEF - LERHEHFEENER—T B8R -
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¥) Restore application STEP 2/2: SUMMARY X

REVIEW RESTORE INFORMATION

All existing resources associated with this application will be deleted and replaced with the source backup "wp-backup" taken on 2022/02/28 18:54 UTC. Persistent
& volumes will be deleted and recreated. External resources with dependencies on this application may be impacted.

We recommend taking a snapshot or a backup of your application before proceeding.

¥J) BACKUP (&) RESTORE

wp-backup wp

- a

§) OorIGINAL GROUP §) DpEsTINATION GROUP

= wp - wp
@ ORIGINAL CLUSTER @ DESTINATION CLUSTER

ocp-vmw ocp-vmw
] Q
GO RESOURCE LABELS GO RESOURCE LABELS

ClusterRole ClusterRole

kubernetes.io/bootstrapping: rbac-defaults +1 kubernetes.io/bootstrapping: rbac-defaults +1

ClusterRoleBinding = ClusterRoleBinding >

Are you sure you want to restore the application “wp"?

Type restore below to confirm.

Confirm to restore ‘

restore

4. FFEMATE £ Astra Control CenteriZ2[RFERE FRIFERIZINET « EAERAREE o AstraZ it {5 0IFER
RBRAMNFREERZ%R - [EREXZEARTRERE -

©) Applications
Actions ¥ + Define QD - = * Q @ @
C 1-1 of 1 entries

Name ¢ Ready  Protected  Cluster Group Discovered Actions

wp @) @ £ ocpvmw = wp 2022/02/28 18:34 UTC Available v

EREAER
TRILGK ARSI REEEHERZE « UHRARAHIERENFRERKBEMEZA - EEA—ERHEF

ANy

‘iR E—ERENENERAEXE - SEANetApp FlexClonetX i sRENFHERPVCS ~ W EIE #TFZEMH o

1. EERNERRER - FRAEE TRARER) > TREE) R5IRE - AR TEHENERAEL - 7—T
FERRELEZH THIINEER « A%RE—TClone (EH) -
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@ wp Running v

Snapshot
-fv"\(- APPLICATION STATUS G APPLICATION PROTECTION 51
Backup
Health i) Partially protected
@ y @ yPp Clone
Restore
Images Protection schedule Group Clust
docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp O i Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. AN REENFMEEL ENBERINEE « AREEETTENRANRBRENER - AENER
?%Etﬂ’ﬂﬁﬁﬁﬂf%‘ W BREFMEERE - B—T TT—%1 ~ AR —T "REIER LKNClone (BH
J [e}

Clone application STEP 1/2: DETAILS X

CLONE DETAILS
ﬁ CLONING APPLICATIONS
Clone name Clone namespace

Astra Control can create a clone of
wp-clone wp-clone

your application configuration and

persistent storage. Persistent

storage backups are transferred
v Clone from an existing snapshot or backup ? from your object store, so

O ocp-vmw choosing a clone from an existing

backup will complete the fastest.

Enter a clone name to get started.

Destination cluster

Read more in
Clone applications (3.

@ Application
wp

D Namespace
wp

@_ Cluster

ocp-vmw

3. EAstra Control Center{EFfiEEE I FERIETNR « FIRVEREXNE#EA Discovering (IFR) 1 ik
fE o AstraZZEENMERIEAREXNMEERZE « FERTEXZEATBRE o

@ Applications

Actions ¥ + Define @ v . * Q m @

& 1-2 of 2 entries

Name Ready Protected  Cluster Group Discovered Actions
wp © @ £3 ocpvmw = wp 2022/02/28 18:34 UTC Available v
wp-clone ® A £ ocp-vmw m wp-clone 2022/02/28 19:21 UTC Available v

Astra Trident{2E&

Astra TridentEFRRIAE H 2 IENHEFERATIEA « B ContainerflKubernetesfiix ~ f13ERed Hat
OpenShift © TridentrJ & BCEENetAppEFEmAS (B11ENetApp ONTAP HEEMElementiFR48) £ ~
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tZIENFSHIISCSIZELR © Tridentr] B4R IR{FEAEENetAppHEFE R AL E M EBIRHFRE - MEEHEEEEN
A ~ EMINEDevOps TIEFRIZ ©

A EESAIREFRTRNFEERMEL LR E S EREF R - UERERREFINRE - BEEGE - R EWIRE
B QoSER « URFBREERATMAE - ERBIRBIRZE - FEASREEREPEAEERIRREILFEHIR
EES (PVCS) ~ MRREBRFFEREFMMERSS

SANtricity

Astra TridentAYBA 25 B HAR IR  FifRKubernetes—#&k « SFETIOR o

EHTHRAYAstra Tridenti?2022F1 B#H22.01kR o STIRHIER « BEREILEAR A TridentB @& ~ ATk
FlKubernetes#&HAE T A1 EE" ©

1#£20.04KRZSBHYA ~ TridentzR EH TridentEEE T - BEEZARIENELISTHE  WIRMHEAINZIE - 81
ETridentZ4&BIZFEPERIPod B FIETE

E721.01hk ~ FFIHRM T HelmBIZR ~ HELLZETridentiR(ES ©

T#Astra Trident
EERERENFERAEEE FLETrident A EISEHIER - ;A5 5P ER -
1. BLEREEZETHESELE - UHEEAZR o BRI TridenthikZ4%22.01 ~ A F & ":BiEE" o

[netapp-user@rhel7 ~]$ wget
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-
installer-22.01.0.tar.gz

--2021-05-06 15:17:30--
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-
installer-22.01.0.tar.gz

Resolving github.com (github.com)... 140.82.114.3
Connecting to github.com (github.com) |140.82.114.3|:443... connected.
HTTP request sent, awaiting response... 302 Found
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https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz

Location: https://github-
releases.githubusercontent.com/77179634/a4fa9f00-a9f2-11eb-9053-
98e8eb573d4ae?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz—
Credential=AKIAIWNJYAX4CSVEH53A%2F20210506%2Fus—-east-

1%2Fs3%2Faws4 request&X-Amz-Date=20210506T191643Z2&X-Amz-Expires=300&X-
Amz-
Signature=8a49a2ale08cl147d1ddd8149ce45a5714£f9853feel%bblc507989b9543eb36
30&X-Amz-
SignedHeaders=host&actor id=0&key id=0&repo id=77179634&response-
content-disposition=attachment%$3B%20filename%3Dtrident-installer-
22.01.0.tar.gz&response-content-type=application$%$2Foctet-stream
[following]

--2021-05-06 15:17:30-- https://github-
releases.githubusercontent.com/77179634/a4fa%9f00-a9f2-11eb-9053-
98e8eb573d4ae?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz—
Credential=AKIAIWNJYAX4CSVEH53A%2F20210506%2Fus—-east-

1%52Fs3%2Faws4 request&X-Amz-Date=20210506T1916437Z&X-Amz-Expires=300&X-
Amz-—
Signature=8a49a2ale08cl147d1ddd8149ce45a5714£f9853feel%bblc5079890b9543eb36
30&X-Amz-
SignedHeaders=host&actor id=0&key id=0&repo id=77179634&response-
content-disposition=attachment%$3B%20filename%3Dtrident-installer-
22.01.0.tar.gz&response-content-type=application%2Foctet-stream
Resolving github-releases.githubusercontent.com (github-
releases.githubusercontent.com) ... 185.199.108.154, 185.199.109.154,
185.199.110.154,

Connecting to github-releases.githubusercontent.com (github-
releases.githubusercontent.com) [185.199.108.154|:443... connected.
HTTP request sent, awaiting response... 200 OK

Length: 38349341 (37M) [application/octet-stream]

Saving to: ‘trident-installer-22.01.0.tar.gz’

100% [================::::::::::::::::========================:::::::::::
- 55,349 341 §8.5E/s
in 0.4s

2021-05-06 15:17:30 (88.5 MB/s) - ‘trident-installer-22.01.0.tar.gz’

saved [38349341/38349341]

2. IETFEHMERAAS P REEXTrident 224k ©

[netapp-user@rhel7 ~]$ tar -xzf trident-installer-22.01.0.tar.gz
[netapp-user@rhel”7 ~]$ cd trident-installer/
[netapp-user@rhel’7 trident-installer]$



FEHBHelm&Z 4 TridentiEE 7

1. ﬁﬁ'ﬁﬂ—:ﬁﬁﬁ%%ﬁﬂ’] Tkubeconfigl IERAUBRTEAIRIREY « EREMATELEE ~ BATridentZEE
ﬁt*mmﬁqﬁlﬁ"

[netapp-user@rhel’ trident-installer]$ export KUBECONFIG=~/ocp-
install/auth/kubeconfig

2. EfERAEBZEDEIL Tridentfp B ZEMEF ~ SBHITHelm® < ~ {LmBE HRHtarZ 2 TridentiEEH F ©

[netapp-user@rhel’ trident-installer]$ helm install trident
helm/trident-operator-22.01.0.tgz —--create-namespace --namespace trident
NAME: trident

LAST DEPLOYED: Fri May 7 12:54:25 2021

NAMESPACE: trident

STATUS: deployed

REVISION: 1

TEST SUITE: None

NOTES:

Thank you for installing trident-operator, which will deploy and manage
NetApp's Trident CSI

storage provisioner for Kubernetes.

Your release is named 'trident' and is installed into the 'trident'
namespace.

Please note that there must be only one instance of Trident (and
trident-operator) in a Kubernetes cluster.

To configure Trident to manage storage resources, you will need a copy
of tridentctl, which is

available in pre-packaged Trident releases. You may find all Trident
releases and source code

online at https://github.com/NetApp/trident.

To learn more about the release, try:

$ helm status trident
$ helm get all trident

A GBS RERPHITHPOd ~ s{fEMtridentctl ZHENFEHRE LIEMIRZA « WU EEE Trident2 B E RN
:|:
=< °

/R
ll.v\
[}
%4
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[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-5z451 1/2 Running 2 30s
trident-csi-696b685cf8-htdb2 6/6 Running 0 30s
trident-csi-b74p2 2/2 Running 0 30s
trident-csi-lrwé4n 2/2 Running 0 30s
trident-operator-7c748d957-gr2gw 1/1 Running 0 36s

[netapp-user@rhel’7 trident-installer]$ ./tridentctl -n trident version

Fom e o +
| SERVER VERSION | CLIENT VERSION |
Fom e e +
| 22.01.0 | 22.01.0 |
fom e frmm e +

(D ERLERT - RRIRIRAAEEEHFTridentZfE o FELERT ~ ST FEI LS TridentiE
BT UEHPBEMNENBE - LBEFTEHE °
FEFLETridenttEE T
1. B4 - BEREEEMN Tkubeconfig) ERZMUEBRTEARBEY - EREMAEELE « BATridenttREE
IR REZEAY3EETE o

[netapp-user@rhel7 trident-installer]$ export KUBECONFIG=~/ocp-
install/auth/kubeconfig

2. IMridentZii2) BREIEBMELBERNENFE - EREENENFE &2
37 TridentOrchestrator] BEIERESR ©

[netapp-user@rhel’7 trident-installer]$ oc create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
customresourcedefinition.apiextensions.k8s.io/tridentorchestrators.tride
nt.netapp.io created

3. MBARFE « FEARMNENBE « EREPEIUTridentdn B ZE/[ o

[netapp-user@rhel’7 trident-installer]$ oc apply -f deploy/namespace.yaml
namespace/trident created

4. B TridentEEEHNEMBNEIR ~ FIUNEEEDN TARFSIRSL ~ EEAY TPodSecurity Policy) ~ S(EE
EXEHH TClusterROLTE] # ClusterROLESTBindingl ©
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5.

[netapp-user@rhel7 trident-installer]$ oc create -f deploy/bundle.yaml
serviceaccount/trident-operator created
clusterrole.rbac.authorization.k8s.io/trident-operator created
clusterrolebinding.rbac.authorization.k8s.io/trident-operator created
deployment.apps/trident-operator created

podsecuritypolicy.policy/tridentoperatorpods created

AIAEA TAa < SRIGE I ERAVIRIESRE !

[netapp-user@rhel7 trident-installer]$ oc get deployment -n trident

NAME READY UP-TO-DATE AVATILABLE AGE
trident-operator 1/1 1 1 23s
[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-operator-66£48895cc-1lzczk 1/1 Running 0 41s

6. FEZEE 2% BRI UERERZETrident - EFEEEIL TridentOrchestrator] ©

54

[netapp-user@rhel7 trident-installer]$ oc create -f
deploy/crds/tridentorchestrator cr.yaml
tridentorchestrator.trident.netapp.io/trident created

[netapp-user@rhel7 trident-installer]$ oc describe torc trident

Name : trident
Namespace:

Labels: <none>
Annotations: <none>

API Version: trident.netapp.io/vl

Kind: TridentOrchestrator

Metadata:
Creation Timestamp: 2021-05-07T17:00:28%
Generation: 1

Managed Fields:
API Version: trident.netapp.io/vl
Fields Type: FieldsVl

fieldsVl:
f:spec:
f:debug:
f:namespace:
Manager: kubectl-create
Operation: Update
Time: 2021-05-07T17:00:28%2

API Version: trident.netapp.io/vl



Fields Type: FieldsVl
fieldsVl:
f:status:

f:currentInstallationParams:

:IPvG6:
rautosupportHostname:
rautosupportImage:
rautosupportProxy:
:autosupportSerialNumber:
:debug:
:enableNodePrep:
:imagePullSecrets:
:imageRegistry:
:k8sTimeout:
:kubeletDir:
:logFormat:

H Hh Fh Fh Fh Fh Fh Fh Fh Fh Fh Fh Fhoe

:silenceAutosupport:
f:tridentImage:

f:message:

f:namespace:

f:status:

f:version:

Manager: trident-operator
Operation: Update
Time: 2021-05-07T17:00:28%
Resource Version: 931421
Self Link:
/apis/trident.netapp.io/vl/tridentorchestrators/trident
UID: 8a26a7a6-dde8-4d55-9b66-a7126754d81f
Spec:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPv6: false

Autosupport Hostname:

Autosupport Image: netapp/trident-autosupport:21.01
Autosupport Proxy:

Autosupport Serial Number:

Debug: true

Enable Node Prep: false

Image Pull Secrets:

Image Registry:

k8sTimeout: 30



Kubelet Dir: /var/lib/kubelet

Log Format: text
Silence Autosupport: false
Trident Image: netapp/trident:22.01.0
Message: Trident installed
Namespace: trident
Status: Installed
Version: v22.01.0
Events:
Type Reason Age From
Normal 1Installing 80s trident-operator.netapp.io
Trident
Normal Installed 68s trident-operator.netapp.io
installed

Installing

Trident

7. eI E TR R TR HITHP S Mtridentctl EMIERE LR « LUERETrident@ B BRI

gra

[netapp-user@rhel7 trident-installer]$ oc get pods -n trident

NAME READY
trident-csi-bb64dc6cb4-1mdoh 6/6
trident-csi-gn59qg 2/2
trident-csi-mé4szj 2/2
trident-csi-sb9k9 2/2

trident-operator-66£48895cc-1zczk 1/1

STATUS

Running
Running
Running
Running

Running

RESTARTS
0

0
0
0
0

AGE
82s
82s
82s
82s
2m39s

[netapp-user@rhel’7 trident-installer]$ ./tridentctl -n trident version

Fom e o +
| SERVER VERSION | CLIENT VERSION |
fom e frmmm e +
| 22.01.0 | 22.01.0 |
Fom e o +

ZEf TIRERRE U HTE

NFS

ARZHKubernetes B MIRAEBMEAHMARRERN « FIETRRIER FLENFSE R « ®21E5Red Hat OpensShift ©

i ~ HEENFSV3 ~ AR IR AARES 2 ER B R ITRIE] o FIt « BRIHESUNRPCIEIERIEE R AME
WA ERE EXERNEFEHRY « UEANFSEQRIREMSE - MEFRRSRDEERIFER

HNZIRAISUNRPCIGERIER #12 LIR%128 ~ 7RED « ZIEMEROIERFEIE128ENFSERK « ONTAP
ONTAPRE « 1R#ETEE « SEELFHIRed Hat CoreOS/Red Hat Enterprise Linuxf % 7] 5 65536{ESUNRPCH

ERIEE - RFIFERULER#128 ~ BrAIIEBOpenShiftHAVIEERAEREIRIEE (MCO) ZRFTHY ©
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EE{EHOpenShift TIEEIRERHIR AL TPCIRIERISIER ~ AT TP R !

1. BAOCPHREIZES « ABBBE NEH) > ME|/MEM)  #—T lCreate Machine Config (GZIrt234H
BRARGE EYamIBESE ~ 2A8I%—T [Create (3i1) 1 ©

apiVersion: machineconfiguration.openshift.io/vl
kind: MachineConfig
metadata:

name: 98-worker-nfs-rpc-slot-tables

labels:

machineconfiguration.openshift.io/role: worker

spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:

source: data:text/plain;charset=utf-
8;base64,b3B0aWl9ucyBzdW5ycGMgdGNwX21heF9zbGO90X3RhYmx1X2VudHIpZXMOMTI4Cg=

filesystem: root
mode: 420
path: /etc/modprobe.d/sunrpc.conf

2. BIUMCOZ & ~ W/RTEFRE TIEENR LERAAR - REB—EMMRK - BERFHNT20E309E - £
FA Toce Get MCP) SRR EREMAMERAR « TN EENE TAKSHERER -

[netapp-user@rhel’7 openshift-deploy]$ oc get mcp

NAME CONFIG UPDATED UPDATING
DEGRADED

master rendered-master-a520ae930e1d135e0dee7168 True False
False

worker rendered-worker-de321b36eeba6c2dfdlfeb7bc True False
False

iSCSI

EEEFTIERRL - LUESERISCSHBR G E HEEIRMEEHMTE « MU BLENENEN « ZREZIBZINNE ©
7£Red Hat OpenShiftd « EREHEEIEZE « FMCO (HKIRHRIRER) ERERHEREE -
TELEENZELUNITISCSIARTS ~ sAe FHIZER ¢

K

a8

1. ZAOCPHERREIZE « ABRBBE NEH) > ME|/AL - H—T lCreate Machine Config (FIZt234H
BRIAGE FYamItEE « A% —T [Create (B1I) 1 -
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NMERZERIEH :

apiVersion: machineconfiguration.openshift
kind: MachineConfig
metadata:

labels:

machineconfiguration.openshift.io/role:

name: 99-worker-element-iscsi

spec:
config:
ignition:
version: 3.2.0
systemd:
units:

- name: iscsid.service
enabled: true
state: started

osImageURL: ""
RS ERIEH .

.lo/v1

worker



apiVersion: machineconfiguration.openshift.io/vl

kind: MachineConfig

metadata:
name: 99-worker-ontap-iscsi
labels:

machineconfiguration.openshift.io/role:

spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:

worker

source: data:text/plain;charset=utf-
8;base64d, ZGVmYXVsdHMgewogICAgICAgIHVZZXJfZnJpZW5kbH]1 fomFt ZXMgbm8KICAgICA
gICBmaWbkX211bHRpcGF0aHMgbm8K{fQoKYmxhY2tsaXN0X2V4Y2VwdGlvbnMgewogICAgICA
gIHByb3B1lcnR5ICIOUONTSVIJREVOVFI8SUREVIAOKSIKEfQoKYmxhY2tsaXNOIHsKEfQoK

verification: {}
filesystem: root
mode: 400
path: /etc/multipath.conf
systemd:
units:
- name: iscsid.service
enabled: true
state: started
- name: multipathd.service
enabled: true
state: started
osImageURL: ""

2. BITMBREZ 18 ~ RABRRERETFERI SR BM AR TE20ZI302 AR © 62 Toce Get MCP) HESD
ERERMIEER « THTEEME THKSERER - MR UEATIEEERS « HliscsidIRFFETTH

17 (IREAZERE - AIZRERBEERT) -
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[netapp-user@rhel’ openshift-deploy]$ oc get mcp

NAME CONFIG UPDATED UPDATING
DEGRADED

master rendered-master-a520ae930el1dl135e0dee7168 True False
False

worker rendered-worker-de321b36eeba62dfd4lfeb7bc True False
False

[netapp-user@rhel’7 openshift-deploy]$ ssh core@10.61.181.22 sudo
systemctl status iscsid
® iscsid.service - Open-iSCSI

Loaded: loaded (/usr/lib/systemd/system/iscsid.service; enabled;
vendor preset: disabled)

Active: active (running) since Tue 2021-05-26 13:36:22 UTC; 3 min ago

Docs: man:iscsid (8)
man:iscsiadm(8)

Main PID: 1242 (iscsid)

Status: "Ready to process requests"
Tasks: 1
Memory: 4.9M
CPU: 9ms

CGroup: /system.slice/iscsid.service
L1242 /usr/sbin/iscsid -f

[netapp-user@rhel’ openshift-deploy]$ ssh core@l10.61.181.22 sudo
systemctl status multipathd
® multipathd.service - Device-Mapper Multipath Device Controller
Loaded: loaded (/usr/lib/systemd/system/multipathd.service; enabled;
vendor preset: enabled)
Active: active (running) since Tue 2021-05-26 13:36:22 UTC; 3 min ago
Main PID: 918 (multipathd)
Status: "up"
Tasks: 7
Memory: 13.7M
CPU: 57ms
CGroup: /system.slice/multipathd.service
L—918 /sbin/multipathd -d -s

@ EESh ~ AT AfEREEBERERNIT ToccfRiE) an< « HEEIHSRERERINER « IRFE
SNTRHARRRLE) o

BIfRFERARER
SEhAstra TridentiE{EFEZE 2 8 ~ (A BATERIFENetAppEEFETF AR E R ° sAfkIR F5ELEE
4& Astra TridentBYs% & B14H A

|
om

[e]

G

N
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* "NetApp ONTAP B NFS"
* "NetApp ONTAP 3z1&iSCSI"
* "23ZiSCSI NetApp Element"

NetApp ONTAP & HINFS4ERE

EEHNetApp ONTAP X EBHFRAETTridentE S ~ IENERI B - WERBERFETEN -

—_

: ‘F%ﬁﬂ’];’% LERIEX A Tshame-INPUT) BRIRIEEREHFI B IHIEEE o HHLONTAP NetAppZIENFSHI %
% ~ 5515 Tbackender-ontap - nas.json) HEZREHRETHNTIEEER « RBAREEIESRE

[netapp-user@rhel’ trident-installer]$ cp sample-input/backends-
samples/ontap-nas/backend-ontap-nas.json ./
[netapp-user@rhel’7 trident-installer]$ vi backend-ontap-nas.json

2. EER1BIEZTE ~ BIELIF ~ dataLIF ~ SVM ~ FFAELTE « FIZEEE o

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "ontap-nas+10.61.181.221",
"managementLIF": "172.21.224.201",
"dataLIF": "10.61.181.221",

"svm": "trident svm",

"username": "cluster-admin",

"password": "password"

@ RIEBHMIERE BT backendName & E & AstorageDriverNameFERILIFBIZAE ~ UL
FINFSERER! o

3. EEERIHEREMAENIERT « UT TS REILE—EERRK -
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[netapp-user@rhel’ trident-installer]$ ./tridentctl -n trident create

backend -f backend-ontap-nas.json

Fommmmmmeceseseses == Fommmmmmmmemem===
Fommmmmmmmoososorreresmemememeoememmm o Fommomome Fommmomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e Fommmmmmomoomooms
- fom—————— Fom - +

| ontap-nas+10.61.181.221 | ontap-nas | be7a619d-c81d-445c-b80c-
5¢87a73cbble | online | 0 |

o Fom e
Fommmmmmemsseseseses s s e e i Fommmmmm== +

4. BUBRKZE - CUERERTHEFEN - MERIE—X - BHMABRRP AR HFEENHFRIIER
#Hh - BEEREI TR « WETHVERRE - UWRIMFTEIINR IR °

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’ trident-installer]$ vi storage-class-basic.yaml

S. ME—WAAH IIEREITHREE « BRICHIEIIMER « 1§ TbackendType EEEAFRIZNRTE - BH
ATREBREAE  WEXREREDEPSE -

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

()  mitsREsT—Ea% (FSTypel MR o ITAIENFSEIBRIL -
6. 377 oo LRI HER) -

[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

7. BUEFERZE  CRARUE—EREHIREES (PVe) < &B—fE TPVC-base.yaml) HEZXEHEH
R FE SR G 8 A RAITUEBN(E
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[netapp-user@rhel’7 trident-installer]$ cp sample-input/pvc-samples/pvc-
basic.yaml ./

[netapp-user@rhel’ trident-installer]$ vi pvc-basic.yaml

8. ME— R IILIESEITRVIREE « BHEMR [MEAFRMNBME) BUNSHIEZIIMEL - ERLIREEEENT
FEHTER - E—F BHFIPVCER °

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: basic-csi

9. fEM Toc"sF < EIPVC » {RFAMEIERMREX/NNE « BUFEERE LR « EILERIUESTR
RERERER o

[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’ trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE
basic Bound

pvc-b4370d37-0fa4-4cl7-bd86-94£96c94b42d

RWO basic-csi 7s

1Gi

NetApp ONTAP 3 3iZiSCSIZHRE

EZHNetApp ONTAP ZIRHEGFRGAETTridentE S ~ BNVERI B - UERFETFRMETEN

1. TEMNZEREXHHE Tshame-INPUT) BERIKFEERIEEFIRIHIESE o HHTONTAP HAEISCSIFINetApp

SIE R ~ :51% backender-ontap - san - json) HEZEEXINEHNTIERLE « ABREZER o

[netapp-user@rhel’7 trident-installer]$ cp sample-input/backends-
samples/ontap-san/backend-ontap-san.json ./

[netapp-user@rhel’ trident-installer]$ vi backend-ontap-san.json
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. #RERIIEREZE PRI IELIF ~ dataLIF ~ SVM ~ EARELBIZIEE o

"version": 1,

"storageDriverName": "ontap-san",
"managementLIF": "172.21.224.201",
"dataLIF": "10.61.181.240",

"svm": "trident svm",

"username": "admin",

"password": "password"

3. FEEERIGEREMAENIER T « T ML REILE BRI o

[netapp-user@rhel7 trident-installer]$ ./tridentctl -n trident create
backend -f backend-ontap-san.json

et b e e e

e o o — +

| NAME | STORAGE DRIVER | UulbD

| STATE | VOLUMES |

o o

e et t-—— to———————- +

| ontapsan 10.61.181.241 | ontap-san | 6788533c-7fea-4a35-b797-
fb9bb3322b91 | online | 0 |

et ittt e et

Rt bt e F—————— o +

4. BURKZE - CUERERTFHEFE - MERIE—X - BRMABRRP AR HFENFFRIIER
#Hh - FEERE TR « WETHUERRE - URMFTEIINR R o

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’7 trident-installer]$ vi storage-class-basic.yaml

S. M—WAAHIIERETHREE « RICHIEIIMNER « 1§ TbackendType EEEAFRIZNRTE - BFH
ATRBEE - IWESRERESEPSE -
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

@ EUIAERFESR T —ERA FSTypes BYERMRIL o EISCSIRIRT - ILEFTRESFHE
BILInuxIERRFLER (XFS ~ extdF) ~ HAIMIFRLAARFFOpenShift RE ZERRIER R -

6. H1T Toc"an < LUEILEFERR o

[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

7. BIRFERNZE - EUAERIUE—EFEHIREEES (PVe) < EF—{@ TPVC-base.yaml) HEZEHA) -
M AIE S A A RAITULENF o

[netapp-user@rhel7 trident-installer]$ cp sample-input/pvc-samples/pvc-—
basic.yaml ./
[netapp-user@rhel7 trident-installer]$ vi pvc-basic.yaml

8. ME—AHRILEZIETRMRE « BHMR TREFEMNGHE BAUNSHIBERIIEEL - EUREBEZERENT

EEHEKXR  E—FP BHEIPVCER °

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: basic-csi

9. £ Toc"dr < EILPVC ° HATEIMNFHEAMIRE X/ NTE « BIUFEASERE—LERRE « RILERIUTE MR

RERERR o
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[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’ trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-T7ceaclba-0189-43¢c7-8£98-094719f7956¢C 1Gi

RWO basic-csi 3s

% #EiSCSI4HAENetApp Element

EERATridentEINetApp Element STIBINAEEE S ~ (KN BIE B iR ~ LUEFERISCSERFE BHEFERAE
1738 o

1. FTEHMNZERIEXHDE shame-INPUT) BERIRFEERIEEFIEIHIESE © ENetApp Element 2 {HtF&EISCSI
MXIRAM « /i Tbackend-solidfire json) HEEEREEHTIEER « ARFEIESR

[netapp-user@rhel’ trident-installer]$ cp sample-input/backends-
samples/solidfire/backend-solidfire.json ./
[netapp-user@rhel’7 trident-installer]$ vi ./backend-solidfire.json

a. #REE MimEs) 1T ERVERE « ZBEFHMMVIPE °
b. 455 TVIP) & °

"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://trident:password@172.21.224.150/json-
rpc/8.0",
"SVIP": "10.61.180.200:3260",
"TenantName": "trident",
"Types": [{"Type": "Bronze", "Qos": {"minIOPS": 1000, "maxIOPS":
2000, "burstIOPS": 4000}},
{"Type": "Silver", "Qos": {"minIOPS": 4000, "maxIOPS":
6000, "burstIOPS": 8000}},
{"Type": "Gold", "Qos": {"minIOPS": 6000, "maxIOPS":

8000, "burstIOPS": 10000}}1]
}

2. EEERIBERZMAUNBERT « BT IS L RKEBILEHE BRI
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[netapp-user@rhel’ trident-installer]$ ./tridentctl -n trident create
backend -f backend-solidfire.json

E frosssssammmasae=s
fes========scscsessssossssssss==ss=sa=s fem=m==== fos======= 4

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e e

o fomm - fomm - +

| solidfire 10.61.180.200 | solidfire-san | b90783ece-e0c9-49af-8d26-
3ea87ce?2efdf | online | 0 |

Fmm fomm e

fessmssee s se s o s s s e e fremem==== fossmmm=== I

3 BiUBmZE « B RIERERIUEFER - GRIE—K 8O\ A BRI E A HHRENEFEIIESR
#Hh - BEEREI TR « WETHVERRE - UWRIMFTEIINR IR °

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’ trident-installer]$ vi storage-class-basic.yaml

4. ME— R ILIESETRVAREE « BICIEILAVEL - i TbackendTypel EEZAEFREENRLE - 555
ATREBREAE  WEXREREDEPSE -

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "solidfire-san"

FEMAE RS T (B85 [FSType) HOMEMIML o FEISCSIEIT « IEPTRERIE
(D) WLnuxERAGEE (XFS -~ extd) - tia BRI « MOpenShift AE EEMATIERS
4 o

5. 1T Toc"sn T LUBILRETFEER

[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

6. EIfEFER 2R ~ MR ARUE—EREWMIREES (PVc) @B —fE TPVC-base.yaml) 1EZEH -
R FE BB E A RAITUEBN(F
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[netapp-user@rhel’7 trident-installer]$ cp sample-input/pvc-samples/pvc-
basic.yaml ./
[netapp-user@rhel7 trident-installer]$ vi pvc-basic.yaml

7. E— %ﬁﬁ'ﬂttﬁ"*i_ﬁﬁ%%ia - EER TREFERRE) WA HEZIZERAL o SR LREEEEN T
FEHTER - E—F BHFIPVCER °

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: basic-csi

8. {3 Toc"sF < EIPVC » {RFAMEYMERMREX/NMNE  BUFEAERTE LR « EILERIUESTR
RERERER o

[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’ trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-3445b5cc-df24-453d-ale6-b484e874349d 1Gi

RWO basic-csi 5s

RREEH T HE3EIE | X ANetAppHIRed Hat OpenShift

EAZHIBERT » Red Hat OpenShift&EBERE - :RIMNDEREASEREAREN o RIEAIILINIEFERIER
%18 ~ BIR] ARARTS o OpenShiftis 25 AT LAfE A E # BV B R L ARFS PRaat Al 1 im Rl ~ LUR EE2SMNER AR P By an
RIEAR ©

TEEFELEERAT - EREXFZESNENRTE B INEHTEES - TEREEENRE - Hh—EfF
nzNetApp Astra Control Center ° 27 i/ EEEEK « ML T L BT B8 FE235E1E c AERRAETEE
Eﬂ_ﬁ Eb o

i
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M TEERHERIRed Hat OpenShift with NetAppf# RS E BRI B & T s EEREHME :

* "MetalLB."
* "F5 BIG-IP"

ZEMetalLBE T %723 : Red Hat OpenShift with NetApp
RET|EMetalLBE T #i2s ) L4 BARRRIE T ©

MetalLBE L% OpenShifti=fE BB HAEMBR AR TH23 « AIEREZIRMHER LRTHEETR « BUHE
B & & T1#23890penShiftiR T o MetalLBEYWIRE ZINAER AL N ECHIIMNBE S « BEINAE A BECEFLSHR
B & TR o

MetalLB#H A5 5818
RiIEMetalL BRI & Hi5/k4a OpenShiftee £ I EB & & Fr23ARTSHVIP ALt ~ EUAMEEIEE

* *B2EIET o RN T ~ OpenShiftiEH R —EMR RS IRTFEIFAE#E - L [OFEZIPRIARPER ~ IX
{ETEOpenShiftiE ESNBER - AAREMEESIP - AT BB AERSEMEIEN AR ERG] - NF
HAEE A2 FREE

* * BGPIRT o *FEULARIT + OpenShifts SR RYFAA BiF6ER & E1ER B3 R 1L BGP ¥ & T{RFEER ~ M@ H IR
DB X RIRRFSIP o BIREEMNFTAME G E i MetalLBEAZ AR FRVR RS o EIBGPHAVHER
H ~ FILEEERBNVIPHEREER - @5 —EIRE - IFFMAEN « F2RXT "FHigEE -

() staisss  BMRESEERPREVetlLS -

L MetalLB & & T 783

1. F&EMetalLBE R ©

[netapp-user@rhel7 ~]$ wget
https://raw.githubusercontent.com/metallb/metallb/v0.10.2/manifests/name
space.yaml

[netapp-user@rhel’7 ~]$ wget
https://raw.githubusercontent.com/metallb/metallb/v0.10.2/manifests/meta
11lb.yaml

2. {REEIEZ Tmetallb.yamly ~ W MEFIZIEE) N TREEEHEE) BB

B% Tpec.template.spec.securityContext™ | ©

EMIFRAVITE :

securityContext:
runAsNonRoot: true
runAsUser: 65534

3. 37 metallb-system) #pZER ©
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[netapp-user@rhel’7 ~]$ oc create -f namespace.yaml

namespace/metallb-system created

4. @37 MetalLB CR ©

[netapp-user@rhel’7 ~]$ oc create -f metallb.yaml

podsecuritypolicy.policy/controller created

podsecuritypolicy.policy/speaker created

serviceaccount/controller created

serviceaccount/speaker created

clusterrole.rbac.authorization.k8s.io/metallb-system:controller created
clusterrole.rbac.authorization.k8s.io/metallb-system:speaker created

role.rbac.authorization
role.rbac.authorization

role.rbac.authorization.

clusterrolebinding.rbac.

created

clusterrolebinding.rbac.

created

.k8s.io/config-watcher created
.k8s.io/pod-lister created

k8s.io/controller created
authorization.k8s.io/metallb-system:controller

authorization.k8s.io/metallb-system:speaker

rolebinding.rbac.authorization.k8s.io/config-watcher created

rolebinding.rbac.authorization.k8s.io/pod-lister created

rolebinding.rbac.authorization.k8s.io/controller created

daemonset.apps/speaker created

deployment.apps/controller created

MetalLBIZE2 23 Z Al ~ sACIR TR B e Melar E e iR ~ UEHITAREREIRAERS « EE & TS

[netapp-user@rhel7 ~]$ oc adm policy add-scc-to-user privileged -n

metallb-system -z speaker

clusterrole.rbac.authorization.k8s.io/system:openshift:scc:privileged

added: "speaker"

6. £ metallb-system) #r&ZERHEEIL ConfigMapl ZRE&EMetallB ©
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[netapp-user@rhel’7 ~]$ vim metallb-config.yaml

apiVersion: vl

kind: ConfigMap

metadata:
namespace: metallb-system
name: config

data:
config: |

address-pools:

- name: default
protocol: layer?2
addresses:

- 10.63.17.10-10.63.17.200

[netapp-user@rhel’7 ~]$ oc create -f metallb-config.yaml
configmap/config created

7. IRTE ~ BRIV B HTEHBRMBE « MetalLBEISIRIMNPIPAARTS « T EIEARPERIEHIPALIL o

() DROCEBEBGPEIFREVLS | HIE LG - AEAEMetBX PR
BT RIS o

Z4EF5 BIG-IP& 5 T 4728

F5 BIG-IPREARZIR[JiERISS (ADC) -~ RE—RIERNENFEPAEEERAREZRS - HINIL4-L7TE
& 718 « SSL/TLSENE * DNS ~ BiiESE - BERBAABRARAREINATRE « L2MHMRGEE

eI EEBERR - DR AMEHENERERRE L - UEEHHEEMEEAFS BIG-IP o 52 RLENX
fF ~ IRIRFR KRR K B0 EF5 BIG-IP ©

ABEME L FHRed Hat OpenShiftlF5 BIG-IPARTS « F512{4Big IP Container Ingress Service (Cl) ° CI2M
PEFIZZPod X Z24E ~ AIH S ENBEIEIRER (CRD) KEFFOpenShift API ~ Wi EIEFS5 BIG-IPR 44
A o fXE]LAITEOpenShiftth3REF5 BIG-IP Cl ~ LUZHARFEIER & 8 TR Fism o

ItESh ~ BEBFHDECIPAIUELIRTS & 8 A3 488  ErILUEBF5 IPAMIESZS o #EF5 IPAMIEH 28 224 A 125
25Pod ~ G {FAipamLabellfizT 2R 51 & & T & 28 ARFSAIOpenShift APl ~ LUBRETES LR EAVE & D BCIPALLE ©

KB HERF5 BIG-IP CIFIIPAMIZERIZZAY L aE EAARREIE R o (CNBERE N ISRE(ERIFS BIG-IPRAR ~ 7 Al
BIRES o thAZBEIZREEASDNARTS - IEARTSTERFBEMIM Big IP VEREEZH#EH o

@ AR = EENPIFEFS BIG-IP o & 7 #ETIEES « EHRIIERX TEHETF5BIG-IP ~ B
ATIEREXEBN  RIFFER—EBIG-IPEE LU R ERGIIE o

EAIMESBEM « DRRABDBENEHEALE LBE—(EF5 BIG-IPAL - HIRAIEE
(D 12x WUESRF5 CIEEA © RAMTS - NEREAEE (PUIERBIGP VERZE) M
FEHIF5 BIG-IPFRAE
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B g BIRRZS

i ERAShR A

Red Hat OpenShift 46 EUS~4.7
F5 BIG-IP VERRZS 16.1.0

F5 Container IngressfR#5 2.5.1

F5 IPAM3ZH 25 0.1.4

F5AS3 3.30.0

Z

1. L4EF5 Application Services 3#E7EINAE « :EBIG-IPZA 1S JsonFIRV4ERE « MIEAR <%  AIfE "F5 AS3
GitHubFEZE"TEHEHHIRPMIZEE o

2. ZAF5BIG-IPZ&4 « BIE=iApps > EMEIELx) -~ A%BE—T TEAL o
3. H—TrEEE R IR T HAIAS3 RPMIEZE « I#—T"HEE" « ABHR—T"L&" o

Import Package
I File Name | Choose File | f5-appsvcs-3.30.0-5.noarch.rpm

Cancel || Upload |

4. FERERINZEASITEFTIIAE

L Rama Viprsan Bagid Package Tags

FS-Bpners 1Mo & Fe-appaves-3 30005 soarch PLLGH

5. # TR ~ BREOpenShiftédBIG-IPR 4 2 MiBFTENEIR © Bt OpenShiftilBig IPfRIARSS Z M IE
E ~ HiEREHEAR OpenShift SDNBIBIg IPZR & _EIEITVXLANEENE © BIEZE Network (4¥E&) 1 >
MTunnels (3@3&) J > TProfiles (FREAE) 1 ~#—T Create (i) 1 -~ FA%#E TParent Profile (R
RER) 1 REAVXLAN « TEIARTEREIETE « RBIR—T 5y o

Mafwoaic o Tunnals : Profiles | VILAN o Maw V0L

Ganeral Properties
| rame
Parend Profie wliin w
Description [
Sattings Casstom [
Ponl iTea [
Flooding Type Migicasi_w [+]
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6. BIEBE M@K, > EE) > BEBE)
~ RBER—T 3Rl

—{E D BRI A B R R

Network » Tunnels : Tunnel List » New Tunnel...

~¥H—T EiL

o

R AIBEBERI RN ASHEIPAIIE o BT E

Configuration

I MName
Description
Key
Profile

I Local Address
Secondary Address
Remote Address
Mode
MTU
Use FMTU
TOS
Auto-Last Hop

Traffic Group

| Cancel || Repeat || Finished |

7. Y FEEEE#IEE ARed Hat OpenShift#£E o

| openshift_vxlan

-

: vxlan-multipoint

[ 10.63.172.239 |
(Any v
Any W

Bidirectional ~
Enabled

| Preserve
[Default |

[ Mone

8. 7£0penShift L A&F5 BIG-IP{EIARZZ I 4 F4HEK ~ A FARERIEOpenShiftEz SEIEHEFS BIG-IPEARES © T

FEE TR YamIES ©

wget https://github.com/F5Networks/k8s-bigip-
ctlr/blob/master/docs/config examples/openshift/f5-kctlr-openshift-

hostsubnet.yaml

9. {REE T FAIRFEZE « WA OpenShift SDNHIEBIG-IP VTEP (VXLANZEE) IP o
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apiVersion: vl
kind: HostSubnet
metadata:
name: fb5-server
annotations:
pod.network.openshift.io/fixed-vnid-host: "QO"
pod.network.openshift.io/assign-subnet: "true"
# provide a name for the node that will serve as BIG-IP's entry into the
cluster
host: f5-server
# The hostIP address will be the BIG-IP interface address routable to
the
# OpenShift Origin nodes.
# This address is the BIG-IP VTEP in the SDN's VXLAN.
hostIP: 10.63.172.239

() eEsRREEEOTRIPTEMEE -

10. 7 FHHFHERER

[admin@rhel-7 ~]$ oc create -f f5-kctlr-openshift-hostsubnet.yaml

hostsubnet.network.openshift.io/f5-server created

1. ERS73F5 BIG-IPRIARESFTEIL 2 14 FAERE MR 5 IP FAE R E6(E -

74



[admin@rhel-7 ~]$ oc get hostsubnet

NAME HOST HOST IP
SUBNET EGRESS CIDRS EGRESS TIPS

f5-server f5-server 10.63.172.239
10.131.0.0/23

ocp-vmw-nszws-master-0 ocp-vmw-nszws-master-0 10.63.172.44
10.128.0.0/23

ocp-vmw-nszws-master-1 ocp-vmw-nszws-master-1 10.63.172.47
10.130.0.0/23

ocp-vmw-nszws-master-2 ocp-vmw-nszws-master-2 10.63.172.48
10.129.0.0/23

ocp-vmw-nszws-worker-r8fh4 ocp-vmw-nszws-worker-r8fhi 10.63.172.7
10.130.2.0/23

ocp-vmw-nszws—-worker—-tvr46 ocp-vmw-nszws-worker—-tvr46 10.63.172.11
10.129.2.0/23

ocp-vmw-nszws-worker-wdxhg ocp-vmw-nszws-worker-wdxhg 10.63.172.24
10.128.2.0/23

ocp-vmw-nszws-worker-wg8r4 ocp-vmw-nszws-worker-wg8r4 10.63.172.15
10.131.2.0/23

ocp-vmw-nszws—-worker-wtgfw ocp-vmw-nszws-worker-wtgfw 10.63.172.17

10.128.4.0/23

12. £0penShift VXLAN_EZII—EEFEIP - i f£OpenShifthy T 1% T 4BER &5 B i 17 B FERF5 BIG-IP{aIARES
BIIP o« EAF5 BIG-IP&R#4% ~ BIEBE M@K, > TEBIP) ~ A%BIZ—T &Ly o {EAF5 BIG-IPEE F4EEE
BUMEEIPFEREAIP « FEEVXLANEE « ABREAEMFMEER - RBE—T e °

Metwork » Self IPs » New Self IP...

Configuration
Name | 10.131.0.60 |
IP Address | 10.131.0.60 |

Netmask | 255.252.0.0 J

VLAN / Tunnel openshift_vxla

Port Lockdown | Allow Al ~|

Tanc oo s s bkl e Ll

Service Policy ' None v |

| Cancel || Repeat || Finlshed

13. EERTLIERCIERMNFS BIG-IPRARFEINEE - BBE TR%) > MEAE) > [9FBEE) #&—
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T B2 ~ ARBAGHERR o ARIE—T T o

System » Users : Partition List » New Partition...

Properties

I Partition Name OCp-VImw

Partition Default Route Domain | [0 + |

Description

(] Extend Text Area
() wrap Text

Redundant Device Configuration

: | &4 Inherit device group from root folder
Device Group
MNone
&4 Inherit traffic group from root folder
Traffic Group Sl ALl L .p i
traffic-group-1 (floating) hd

| Cancel |[ Repeat || Finished |

()  FomscAEEHCIERNSEE DEFFIHRE -

14. EARBEEFERMERRINIRIEBIRLLEFS BIG-IP Cl - UREBIE#IRE ARed Hat OpenShiftE s ~ Wi f
FAF5 BIG-IPRAFEATERILENS « ERIRFENLERMN o

[admin@rhel-7 ~]$ oc create secret generic bigip-login -n kube-system
-—-from-literal=username=admin --from-literal=password=admin

secret/bigip-login created
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15. ZEE5ECIZAERA ©

[admin@rhel-7 ~]$ oc apply -f
https://raw.githubusercontent.com/F5Networks/k8s-bigip-
ctlr/master/docs/config examples/crd/Install/customresourcedefinitions.y
ml

customresourcedefinition.apiextensions.k8s.io/virtualservers.cis.f5.com
created
customresourcedefinition.apiextensions.k8s.io/tlsprofiles.cis.f5.com
created
customresourcedefinition.apiextensions.k8s.io/transportservers.cis.f5.co
m created
customresourcedefinition.apiextensions.k8s.io/externaldnss.cis.f5.com
created
customresourcedefinition.apiextensions.k8s.io/ingresslinks.cis.f5.com
created

16. BEE NBETF) > EXRFAEFS  ESHARFFS - R%E—T [F5 Container Ingress Servicel 75

1 o

OperatorHub

Discowver Operators from the Kubemetes community and Red Hat partners, curated by Red Hat. You can purchase commercial software
through Red Hat Marketplace & You can install Operators on your clusters to provide optional add-ons and shared services to y
developers. After installation, the Operator capabilities will appear in the Developer Catalog providing a self-service experience.

our

| aiiems All ltems
rc literns
AlfMachine Leamning "y
Application Runtirme
Big Data
Choud Prowider @
Database

Developer Toals F5 Container Ingress Services
Development Tools

Dirivers And Plugins Operator o install FS Container
Ingress Services (CI5) for BIG-IP.

Integration & Delivery
Lagging & Tracing
Modemization & Migration

Monitoring

17. FEREEEM ~ ABIE—T MNnstall (2%) 1 o
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F5 Container Ingress Services

LB.0 previded by F5 Networks Inc
Latest version
180 Introduction
Capabllity level This Operator installs F5 Container Ingress Senvices (C15) for BIG-IP in your Cluster. This enables to
configure and deploy CIS using Helm Charts,
@ Basic Install e ok "
1

) Seamless Upgrades
Full Lifecycle
() Deep Insights

g Auta Pilat

Provider type
Certified

Provider
F5 Networks Inc.

Repository
https:fgithub.com,/ FSMet
works kBs-bigip-ctlr

Container Image

registry.connect redhat.co
myfSnetworks/k8s-bigip-

FS Container Ingress Services for BIG-IP

F5 Container Ingress Sendces (C15) integrates with container orchestration erdronments to
dynarically create L4/LT services on FS BIG-IP systems, and load balance network trafflc across the
services. Monitoring the orchestration API server, CIS is able to modify the BIG-IP systemn configuration
based on changes made to containerized applications.

Documentation

Refer to F5 documentation

+ CIS on OpenShift (httpsf/clouddocs f5.comycontainers/latest/userguide fopenshift/) - OpenShift
Routes (https:jiclouddocs f5.comyfcontainers/latest /userguide,routes. hitmil )

Prerequisites

Create BIG-IP login credentials for use with Operator Helm charts. A basic way be,

oc create secret generic <SECRET-MAME: ««From-1iteral=username=<IJSERN

AME> --from-literal=password=<PASSWORD:

=n kube-system

18. 7 Minstall (£2%5) | REEEEL - REFRABEARSE ~ ABE—T Mnstall (£FK) | -
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Operatorbiub  »  Operator Installation

Install Operator

Insgall your Operator by subscribing to one of the update channels to keep the Opeérator up to date, The strategy determmines either manual or automiatic
updates
Upelate chanrel * @ F5 Container Ingress Services
& beta provided by FS Metworks Ing
Prowvided APis
Installation modse *
FSEi th
& Al namespaces on the chester (default) "E iglpCtir
Operatod will be availabie in all Namespaces. This CRO provides kind Fselglpttlr o
O Aspecific namespace on the cluster o gure and deploy FS BIG-IF
Qperator wil be available in a single Namespace only Controller

Inetalled Namespace *
B cpenshift-operators -
Approval strategy

@ Automatic

O Marazal

Install | Cancel

19. ZEIRFERE—KRER- -

@ FS Container Ingress Services
1.8.0 provided by FS Networks Inc.

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

View installed Operators in Namespace openshift-operators

20. ZEIREEZE « FRATREMINNE -

21. BIBEE TEEF) > LENEHETF) ~#%—T TF5 Container Ingress Service] ~ ZA%i#—TF T
F5Biglprcry 738 T/ TCreate Instance (BEIZHITIERE) 1 o



Project: openshift-operators

Installed Operators * Operator details

@ F5 Container Ingress Services
1.8.0 provided by F5 Networks Inc.

Details YAML  Subscription  Events  F5BiglpCtlir

Provided APIs

=118 F5BiglpCtir

This CRD provides kind F5BigIpCtlr to
configure and deploy F5 BIG-IP
Controller.

(® Create instance

22. ##—7TF TYaml View (Yami#gt]) 1| ~ RABREEMVENZ2HEE ETIREA ©

@ HEIFFIZRE Tbigip_partition' ~ Topenshift SDN_name' ~ Tbigip_ URL |
M Tbigip_login_secret] ~ URMEEE « ABEEHERAR ©
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apiVersion: cis.f5.com/vl1
kind: F5BigIpCtlr
metadata:
name: fb5-server
namespace: openshift-operators
spec:
args:
log as3 response: true
agent: as3
log level: DEBUG
bigip partition: ocp-vmw
openshift sdn name: /Common/openshift vxlan
bigip url: 10.61.181.19
insecure: true
pool-member-type: cluster
custom resource mode: true
as3 validation: true
ipam: true
manage configmaps: true
bigip login secret: bigip-login
image:
pullPolicy: Always
repo: fS5networks/cntr-ingress-svcs
user: registry.connect.redhat.com
namespace: kube-system
rbac:
Create: true
resources: {}
serviceAccount:
Create: true

version: latest
23 B EEARBRZE S #%—T Tl - EEEKERNE 2t HZTRFPLEC] Pod ©

Poc

T Filter - Mame = e rr m
Mame 1 Status Ready Restarts Cwmner Memory CPRU
@ i Running o @ &L MiB 0.003 oo
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Red Hat OpenShiftikTEsR IRt —1& /5 7% ~ AIEBAL7 8 &H T ERAKR LR - A2
FOpenShiftik s B BEESHRIZELRANRE o 748 A UEREFS CIZRZEFERIN
ZREYF5 BIG-IPRAEHVERH ~ UEEABHBIE AT » AL BEITRERIOpenShiftigH

@ 7% o CIE7EBig IPRM AR EHAARES » A OpenShiftis HAVER 2T  MBig IPRIBEESE
FURERRE o WEBILINEN 2 EN « ASRMLENNXYG - FFEE - BLE2HEH
¥APS/v1 APIFEJOpenShiftEi B E JRPIER © AL ~ #FiELEIEE fEBCF5BiglprvtrrE
JRcis.f5.com/vl APHERRF BRI 2B BIETS (1) BRAESE () o

24. (BFRLACIERIEIIMS|EEFE Nlipam: trues #1 Tcustom_resource_mode : truel © ELEZHEEUEEIPAM
ZHISRRCIEAFIENZH o B1IIF5 IPAMER « B2CIERBIPAMES -

[admin@rhel-7 ~]$ oc get f5ipam -n kube-system

NAMESPACE NAME AGE
kube-system ipam.10.61.181.19.0ocp-vmw 43s

25. $2I7F5 IPAMIZEHIZRPRBAVARTSIRE ~ ACMAGLRAE - BIIYamiERLE E RS -
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[admin@rhel-7 ~]1$ vi f5-ipam-rbac.yaml

kind: ClusterRole
apiVersion: rbac.authorization.k8s.io/vl
metadata:

name: ipam-ctlr-clusterrole

rules:
- apiGroups: ["fic.f5.com"]
resources: ["ipams","ipams/status"]
verbs: ["get", "list", "watch", "update", "patch"]

kind: ClusterRoleBinding
apiVersion: rbac.authorization.k8s.io/vl
metadata:
name: ipam-ctlr-clusterrole-binding
namespace: kube-system
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: ipam-ctlr-clusterrole
subjects:
- apiGroup: ""
kind: ServiceAccount
name: ipam-ctlr
namespace: kube-system
apiVersion: vl
kind: ServiceAccount
metadata:
name: ipam-ctlr

namespace: kube-system

26. IER o

[admin@rhel-7 ~]$ oc create -f fb-ipam-rbac.yaml

clusterrole.rbac.authorization.k8s.io/ipam-ctlr-clusterrole created
clusterrolebinding.rbac.authorization.k8s.io/ipam-ctlr-clusterrole-
binding created

serviceaccount/ipam-ctlr created

27. 3BT YamltEZE ~ A% EL ELU TR EAYFS IPAMEBEER ©



@ F5E I T A spec.template.spec.contains[0].args P HIIPEIE 28 « LUk BREA I8 EAR ST FE
#ipamLabelFMIP{iLEEE] o

@ IPAMIZ 23 B0 & & 23 48 8 IR FEE E st BipamLabels [range1'#l'range2' ~ A REREZEM
i EERIFNIEIRIP{L

[admin@rhel-7 ~]$ vi f5-ipam-deployment.yaml

apiversion: apps/vl
kind: Deployment
metadata:
labels:
name: f5-ipam-controller
name: f5-ipam-controller
namespace: kube-system
spec:
replicas: 1
selector:
matchLabels:
app: fb-ipam-controller
template:
metadata:
creationTimestamp: null
labels:
app: fb-ipam-controller
spec:
containers:
- args:
- —-orchestration=openshift
- —--ip-range='{"rangel":"10.63.172.242-10.63.172.249",
"range2":"10.63.170.111-10.63.170.129"}"
- —-log-level=DEBUG
command :
- /app/bin/f5-ipam-controller
image: registry.connect.redhat.com/fbnetworks/f5-ipam-
controller:latest
imagePullPolicy: IfNotPresent
name: f5-ipam-controller
dnsPolicy: ClusterFirst
restartPolicy: Always
schedulerName: default-scheduler
securityContext: {}
serviceAccount: ipam-ctlr

serviceAccountName: ipam-ctlr



28. EITF5 IPAMIZE4ISSEZRE o

[admin@rhel-7 ~]$ oc create -f fbh-ipam-deployment.yaml

deployment/f5-ipam-controller created
29. HESEF5 IPAMIZH 2R Pod IETEHIT ©

[admin@rhel-7 ~]$ oc get pods -n kube-system

NAME READY STATUS RESTARTS
AGE

f5-ipam-controller-5986cff5bd-2bvno 1/1 Running 0

30s

f5-server-£f5-bigip-ctlr-5d7578667d-gxdg] 1/1 Running 0

14m

30. #IIF5 IPAMZEHE o

[admin@rhel-7 ~]$ oc create -f
https://raw.githubusercontent.com/F5Networks/f5-ipam-

controller/main/docs/ static/schemas/ipam schema.yaml

customresourcedefinition.apiextensions.k8s.io/ipams.fic.f5.com

1. B & # T ERBREAVRES
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[admin@rhel-7 ~]$ vi example svc.yaml

apiVersion: vl
kind: Service
metadata:
annotations:
cis.f5.com/ipamLabel: rangel
labels:
app: f5-demo-test
name: f5-demo-test
namespace: default
spec:
ports:
- name: f5-demo-test
port: 80
protocol: TCP
targetPort: 80
selector:
app: fb-demo-test
sessionAffinity: None
type: LoadBalancer

[admin@rhel-7 ~]1$ oc create -f example svc.yaml

service/f5-demo-test created
2. IBEIPAMIZHIZ B TISIKIMBIPZATE ©

[admin@rhel-7 ~]$ oc get svc
NAME TYPE CLUSTER-IP EXTERNAL-IP

PORT (S) AGE

f5-demo-test LoadBalancer 172.30.210.108 10.63.172.242
80:32605/TCP 27s

3. JBITEREIL(E PRI A B B T ERARTS o
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[admin@rhel-7 ~]$ vi example deployment.yaml

apiVersion: apps/vl
kind: Deployment
metadata:
labels:
app: fb5-demo-test
name: f5-demo-test
spec:
replicas: 2
selector:
matchLabels:
app: fb5-demo-test
template:
metadata:
labels:
app: fb5-demo-test
spec:
containers:
- env:
- name: service name
value: f5-demo-test
image: nginx
imagePullPolicy: Always
name: f5-demo-test

ports:
- containerPort: 80
protocol: TCP

[admin@rhel-7 ~]1$ oc create -f example deployment.yaml
deployment/f5-demo-test created

4. EPodBEIEIEHIT ©

[admin@rhel-7 ~]$ oc get pods

NAME READY STATUS RESTARTS AGE
f5-demo-test-57c46£6£98-47wwp 1/1 Running 0 27s
f5-demo-test-57c46f6£98-c12m8 1/1 Running 0 27s

5. & OpenShifth 7 #¥ & 8 T #1248 AUARTS « 7EBig IPRAP I BN ER[AARES - BIBEE AR
E>ER RS> ERERSSFE
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B AHIRGE Bk

KB HIRed Hat OpenShiftEiE ~ SBEAIELIIAREEE "Quay.|0" B "DockerHub" MERZHEFHE
Ko REERERERAEBEERHEECHNFAERBTHE o

2T REBAA R I AL PR (R B8R ~ Wi LA Astra TridentfINetApp ONTAP L iEFRiR IS BIHIE B (ARG -

@ Astra Control Centerfs BE Rk S AstraB 23 PR AVBR R o TEIERAA7ERed Hat OpenShift& &
FEREMEERNTER « LUIK#EXZIEAstra Control CenterZ4EFrERIIR (R o

R EMREE S
1. BB ATERGAFIERI TRIRERE « WIEOpenShiftEEM Trident B 15 (477 4BRI FRETsTATARE -

[netapp-user@rhel7 ~]$ oc patch storageclass thin -p '{"metadata":
{"annotations": {"storageclass.kubernetes.io/is-default-class":
"false"}}}!

storageclass.storage.k8s.io/thin patched

[netapp-user@rhel7 ~]$ oc patch storageclass ocp-trident -p
'{"metadata": {"annotations": {"storageclass.kubernetes.io/is-default-

class": "true"}}}'!
storageclass.storage.k8s.io/ocp-trident patched

2. 7 Ts pec) BERFHBATIIEEFSH - WRBRGEHRIRIESR

[netapp-user@rhel7 ~]1$ oc edit
configs.imageregistry.operator.openshift.io

storage:
pvc:
claim:

3. 1 T ERPHATIZH - UBILARBFTEHRIBAIOpenShiftikH o #FILLER ©
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https://quay.io
https://hub.docker.com

routes:
- hostname: astra-registry.apps.ocp-vmw.cie.netapp.com

name: netapp-astra-route

(D ECRERRMAEI B EHRMEE « A LRRBAERE - IRFZE OpenShiftfEATERR
HWRMBIEIIRE ~ SR T2 8EE TTRRIRE © true) EFR ©

EREY:

ECERRBNBE] EHATEE « T8 @ﬁﬁﬁOpenShn‘tlngress EFFRTARTLSAAR - 74 ~ &7
DR BETTLSARREAME ERE M - BEEEM « BT NP E

a. EFABANTLS/RENEREUWE -

[netapp-user@rhel7 ~]$ oc create secret tls astra-route-tls -n
openshift-image-registry -cert/home/admin/netapp-astra/tls.crt
--key=/home/admin/netapp-astra/tls.key

b. FERAREMEEF « LR THDHIMLEE s pec) BER °

[netapp-user@rhel7 ~]$ oc edit
configs.imageregistry.operator.openshift.io

routes:
- hostname: astra-registry.apps.ocp-vmw.cie.netapp.com

name: netapp-astra-route
secretName: astra-route-tls

4. BRGERGEMES  UHEEENSIEREBEES EE) K o EEFELER -

oc edit configs.imageregistry/cluster

managementState: Managed

S. UMM BB LRI « B RMABEIRREERILPVCS « PodfNARTS o 7 iEE « B G R@ -

[netapp-user@rhel”7 ~]S$oc get all -n openshift-image-registry

NAME READY STATUS
RESTARTS AGE

89



90

pod/cluster-image-registry-operator-74f6d954b6-rb7zr

3 90d
pod/image-pruner-1627257600-£5cp]
0 2d%h
pod/image-pruner-1627344000-swgx9
0 33h
pod/image-pruner-1627430400-rv5nt
0 9h
pod/image-registry-6758b547f-6pnj8
0 76m

pod/node-ca-bwb5r

0 90d
pod/node-ca-f8w54

0 90d
pod/node-ca-gjx7h

0 90d
pod/node-ca-lcx4dk

0 33d
pod/node-ca-v7zmx

0 7d21h
pod/node-ca-xpppp

0 89d

NAME

IP PORT (S) AGE
service/image-registry
5000/TCP 15h

service/image-registry-operator
60000/TCP 90d

NAME DESTIRED
AVATILABLE NODE SELECTOR
daemonset.apps/node-ca 6
kubernetes.io/os=1linux 90d
NAME

AVAILABLE AGE
deployment.apps/cluster-image-regi
90d
deployment.apps/image-registry

15h

NAME
CURRENT READY AGE

1/1

0/1

0/1

0/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

TYPE CLUSTER-IP

Running

Completed

Completed

Completed

Running

Running

Running

Running

Running

Running

Running

EXTERNAL-

ClusterIP 172.30.196.167 <none>

ClusterIP None

CURRENT READY
AGE

stry-operator

<none>
UP-TO-DATE
6 6
READY UP-TO-DATE
1/1 1 1
1/1 1 1
DESIRED
1 1

replicaset.apps/cluster-image-registry-operator-74£f6d954b6

1 90d



replicaset.apps/image-registry-6758b547f 1 1

1 76m

replicaset.apps/image-registry-78bfbd7£59 0 0
0 15h

replicaset.apps/image-registry-7fcc8d6ccs8 0 0
0 80m

replicaset.apps/image-registry-864f88f5b 0 0
0 15h

replicaset.apps/image-registry-cb47fffb 0 0
0 10h

NAME COMPLETIONS DURATION AGE
job.batch/image-pruner-1627257600 1/1 10s 2d9%h
job.batch/image-pruner-1627344000 1/1 6s 33h
job.batch/image-pruner-1627430400 1/1 5s 9h

NAME SCHEDULE SUSPEND ACTIVE LAST
SCHEDULE AGE

cronjob.batch/image-pruner O 0 = & = False 0 9h

90d

NAME HOST/PORT

PATH SERVICES PORT TERMINATION WILDCARD
route.route.openshift.io/public-routes astra-registry.apps.ocp-
vmw.clie.netapp.com image-registry <all> reencrypt None

6. WNRIE(FEH A OIREEOpenShiftZ iR HAITER TLS /& ~ BRI LAER TS HEETLS /&S o

[netapp-user@rhel7 ~]$ oc extract secret/router-ca --keys=tls.crt -n
openshift-ingress-operator

7. BEAFFOpenShift IFTF IR B B PIRENF A i /&8 E ZE OpenShiftii®i_EAIDocker A R i © £
FATLS/RETE Topenshift-config) #nfaZEMAEIIAARREE « MG HEMEREMRGARE « RRERBEE

HOBEE o

[netapp-user@rhel”7 ~]$ oc create configmap astra-ca -n openshift-config
—-—-from-file=astra-registry.apps.ocp-vmw.cie.netapp.com=tls.crt

[netapp-user@rhel7 ~]1$ oc patch image.config.openshift.io/cluster

--patch '{"spec":{"additionalTrustedCA":{"name":"astra-ca"}}}"
—-—type=merge

8. OpenShiftAERE 72 HER:E 1% o BB OpenShiftfE & #BFEFEXOpenShiftE &k « BE AEHE BT LABMITHY
EEBURINEREER -
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a. FEAMEAENERERFERERENRG - FRELRIERERIEREHE

[netapp-user@rhel’7 ~]$ oc policy add-role-to-user registry-viewer

ocp-user

[netapp-user@rhel7 ~]$ oc policy add-role-to-group registry-viewer
ocp-user-group

b. EEAERENEAEHERTAIERE « EAELRISRERRESAE

[netapp-user@rhel’7 ~]$ oc policy add-role-to-user registry-editor
ocp-user

[netapp-user@rhel7 ~]$ oc policy add-role-to-group registry-editor
ocp-user-group

SRE AL

3

B o

ﬁ%

9. EE R OpenShiftEifFENE SR IT X I IR G ~ IEFE

[netapp-user@rhel’7 ~]$ oc create secret docker-registry astra-registry-
credentials --docker-server=astra-registry.apps.ocp-vmw.cie.netapp.com
—--docker-username=ocp-user --docker-password=password

10. BENHBEEEHERBIRS « HEHEHIPodERFSE o
a. AERITEMABIRFBIRE « FRTTIGHS -

[netapp-user@rhel7 ~]$ oc secrets link <service account name> astra-

registry-credentials --for=pull
b. EESEPodEEFHIPUIEE « FRE THSHIMEE s pec) BE; ©

imagePullSecrets:
- name: astra-registry-credentials

BEWR T Euh#EX I H OpenShift B R LASMIIRER ~ ;55T FFITER ©
a. BFTLS/KEHIE EDocker B i ©
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[netapp-user@rhel”7 ~]$ sudo mkdir /etc/docker/certs.d/astra-

registry.apps.ocp-vmw.cie.netapp.com

[netapp-user@rhel’7 ~]$ sudo cp /path/to/tls.crt
/etc/docker/certs.d/astra-registry.apps.ocp-vmw.cie.netapp.com

b. {FEHoccE A< E AOpenShift o

[netapp-user@rhel7 ~]$ oc login --token=sha256~D49SpB lesSrJYwrMOLIO
-VRcjWHu0a27vKa0 --server=https://api.ocp-vmw.cie.netapp.com:6443

C. f#Hpodman/Dockerdp % ~ fEHOpenShiftff A& BB AL R

podman

[netapp-user@rhel’7 ~]$ podman login astra-registry.apps.ocp-
vmw.cile.netapp.com -u kubeadmin -p $(oc whoami -t) --tls

-verify=false

+HisE | MNRISEEA Tkubeadming EREZEATLEE S « sAERENMIERDS o

Docker
[netapp-user@rhel’7 ~]$ docker login astra-registry.apps.ocp-

vmw.cie.netapp.com -u kubeadmin -p $(oc whoami -t)

+HfI5E | MMRIEHEEA Tkubeadming EREZEALEE SR « sAERENMIERDS o

d. #EofiiBeg o
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podman

[netapp-user@rhel7 ~]$ podman push astra-registry.apps.ocp-
vmw.cle.netapp.com/netapp-astra/vault-controller:latest
[netapp-user@rhel7 ~]$ podman pull astra-registry.apps.ocp-
vmw.cie.netapp.com/netapp-astra/vault-controller:latest

Docker

[netapp-user@rhel7 ~]$ docker push astra-registry.apps.ocp-
vmw.cle.netapp.com/netapp-astra/vault-controller:latest
[netapp-user@rhel7 ~]$ docker pull astra-registry.apps.ocp-
vmw.cie.netapp.com/netapp-astra/vault-controller:latest

RS ZEEe R BAE R 22 © ¥k FANetAppHIRed Hat OpenShift
EFHZ SR 15 FNetApplIRed Hat OpenShiftf#iR 75 ZE&E M E A ZEER o

 “ERFEREFRBEEZEenkins CI/ICDEE"

* "{FANetApp7ERed Hat OpenShift LR EZHEHZ"
* "Red Hat OpenShiftE##{EHEECNetApp ONTAP ZEm"

* "$ZFNetAppHIRed Hat OpenShift_EHIKubernetesit [ 25 & & 12"

ZBZEJenkins ClICDEEBBCHHETF%E - Red Hat OpenShift with NetApp
AEHR A Jenkins I EFRFEEAIFEI M RNBE (CI/CD) BIEHHEER « MUERBRRS RIVEE o

i JenkinsEEBFFRENER
EEREUZEJenkinsFEREXNIENER - sA5T FIITER ©

1. BB JenkinsIFTEZE o
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Create Project

Name *

Jenking|

Display Name

Description

Cancel

2. FEULEEHF ~ FFIFBBJenkinsEECHHERTFRME - EEXEIenkinsZE  FFRIKAERERZE - 28
E EERAE > HEEREES)  A%E—T TBUNEHIREES) o EINEIUMHEFER - i
E THH@VolumeE & 4T AJenkins ~ EEGEENA/NMEEUEL « A%REB—TF TR -
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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 unigue name for the storage claim within the project.

Access Mode *

8 Single User (RWQ) () Shared Access (RWX) () Read Only (ROX)
Fermissions to the mounted drive.

Size *

10d GIB

Desired storage capacity.

[l Use label selectors to request storage

Use label selectors to define how storage is created.

fERFERTREEJenkins
EEEREEREREREE Jenkins ~ AT FHITER :

1. 7 LA BAGK TEEE) 5% THEAS) T T+ - A%BK TBik PERC T MK
RASEFERE) %0 ~ = Jenkins o EEHJenkins Service with Persistent Storage ©
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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 All ltems
Languages
{enkins Group By: None
Databases
Middleware
Cl/CcD

Other @ Template @ Template @ Template

Jenkins (Ephemeral)

Red Hat, Inc

Type Jenkins Jenkins

¥ Operator Backed (0) provide ided by Red Hat, Inc

ed Hat, Inc pr

[ Helm Charts (0)

@ Builder Image (D)

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

persistent volumes available in..

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

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:

2. #—T TERMEHEA) o

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

3. IRIEFER ~ BIEAJenkinsFERTZTNAVEFAER] o RIRECHTRIEHN S8 ~ REIE—T Create (BiL
) 1 o WA FIAMREER - L{SZ3E0penShift EAYJenkins o
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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 PodZIE10E 12D 884 BEIE A FLAEHREE o
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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

’

TJenkinsE&HEHEBIURL ©

5. BiIPodz 1 ~ s52IEZE Networkingl (#38&) > MRoutes) (B{H) - BEERIRKJenkins#E ~ 51—

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. B TEREILJenkinsFERTZR BFEAOpenShift Oauth ~ :53&—TF TEROpenShiftE Al ©



@ Jenkins £ 5T urr

Log in to Jenkins using your Openshift credentials

Log in with OpenShift

7. ¥R JenkinsARFE IR 2 ZEXOpenShiftfE A& o

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. BEENEERJenkins¥CNEHE - AARMERNREEE ~ FTUELTREXZE - BIEZE Manage
Jenkins (&¥Jenkins) 1 > lGlobal Tool Configuration (ZIXTEABRE) | ~ A% —T Men (il
) 1 FIEEHRH TAdd Maven (Fmig#s A UEENRHE - T DEN [BE%E) EE - E—THE -

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
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9. EIRERI LB BERTECI/CDIIERIZ c TEHE L ~ #H—TE£AITHAERTA Create New Jobs (Eir
¥$TE) 1 = "Newitem GIEB) J °

@  kube:admin | log out

Jenkins ENABLE AUTO REFRESH

= New ltem ‘#add description

& Peorle 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

10. 7£ lCreate item (EIIIEH) | HE.L ~ BAKEZMNLTE « EH MPipeline (BiE) 1 -~ A%%—T lOK
(FEE) 1 o

Enter an item name

sample-demo

Reguired field

‘_"\ Freestyle project
U= 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
J“) 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, stc.

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 ‘ . .
rranch Pipeline
s a set of Pineline nroiects aceording in detected branches in one SCM renository

1. EEHPipeline (BE) ZR5I1RE - 1t TEAHAIEE) THIINFERS  ZE Github + Maven) o 2355
THIEA - B—TRH#F
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12.

102

General Build Triggers Advanced Project Options Pipeline

Advanced...
Pipeline
Definition Pipeline script

Sergh LT O GitHub + Maven v
= stage('Preparation’) { // for display purposes
4 // Get some code from a GitHub repository
5 it 'https://github.com/jglick/simple-maven-project-with-tests.git’
] // Get the Maven tool.
7 Jf ** NOTE: This ‘M3 Maven tool must be configured
8 F1 "% in the global configuration.
a mvnHome = tool "M3'
18 ¥
11 ~ stage('Build’) {
12 // Run the maven build
g3 withEnv ([ "MVN_HOME=%mvnHome"]) {
14~ if (isUnix()) {
15 sh '"$MVN_HOME/bin/mvn" -Dmaven.test.failure.ignore clean package’
16 = } else {
17 bat(/"%MVN_HOMEZ\bin\mvn" -Dmaven.test.failure.ignore clean package/)

# Use Groovy Sandbox

Pipeline Syntax

Apply ‘

B—T MIEEE) - BA)7E%s - ZEMAERREERY - ciBERERFIREREEERA

BRI o

®

atgm
Betm



Jenkins sample-demo

& Back to Dashboard = =

Pipeline sample-demo
Status

~» Changes

u_) Build Now

(Y Delete Pipeline Last Successful Artifacts

] simple-maven-project-with-tests-1.0-SNAPSHOT jar 1.71 KBview

e Configure

u':

| Full Stage View s Recent Changes

@ Open Blue Ocean

~» Rename

Stage View
€) Pipeline Syntax
Preparation
Build History trend =
25
find
@ # 22 s T May 27 @ Ig
: 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

REFHAREEEE *?iﬁ EEMBEEER - EMTREGE - BREE
EJ LUBHE SRk ZsHY &L 5B

Build Results
45 69ms
4s

SEBERS o B—T NEAE
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Jenkins sample-demo

4 Back to Dashboard

Pipeline sample-demo

) Status

—» Changes

&) Build Now

(8 Delete Pipeline A=, Last Successiul Artifacts

.lr Configure [E] simple-maven-project-with-tests-1 0-SNAPSHOT jar 1.71 KB view
L) Full Stage View | ==#* Recent Changes

—~ b
ina Open Blue Ocean

> Rename -

Stage View
Q Pipeline Syntax
Preparation Build Results
Build History trend = 5 3 R
s 5 ms
find
o #2 T - &
T 4s
@ May 27, 2020 3:53 PM 08:56
) Atom feed for all £ Atom feed for failures &
May 27 @ 25 45
08:53

ﬂ 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

fEFANetApp ONTAP IhEE7ERed Hat OpenShift L2 EZHAHEE

{£FANetApp7ERed Hat OpenShift L3R ESHEHE

AR AT ARARENN TIEEHNAES  RRHESERAEN T FEHEIZE—(ERed Hat
OpensShifti& % - ErIEMPIHBEARANTFEHBFERAIIRRE « RE(CKEENLR D L2 1E552E - 78
e EREAREIIEIEERFIRed Hat OpenShiftif « §EEH CHIRES - EEIRMEEME « K HRITEE
REESEZSE « BATRERARINERERMIEIMAZA « LERAMAETME -

EEARELERE « A UE EEE—Red Hat OpenShiftif S FHITAIE AR TR - BEREEEN
gt « ERREANEARAZ2MSEREEP—REANE - B LIFaHPHERRZE557ERAT4E B AL R
NE—ELIFEaH  EMEMTEER o It - EREAEARAEEEFNERERAR « AT ES —ERE
ARG - ABERTEEERECERR -

It ~ AR ZEEEMERE PR RERBRSE » AIINAFFAITEE—FEDPRTRELFEEH - [
RASELFERRHEBEENER -

H—EAMBAERT F=2ERed Hat OpenShift ERRE SR HE - SR HEZE—ERE « FJESEEATE

E—EZEE L HF LEERMER R2MF  -AZERERT « HRAAUEAREERNFE - MELEERER
EAMRSEEREEHEER © 7ERed Hat OpenShiftss & F R E S HEZAIRE TIIES
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* AFAHRAREER  EMEEELRZTHNEERE

* REEEREENA

* FELFEHRENRERAIRE R

* RELFEH - BRERF REMIFTARIRIEER R
T2 BIRPZIAF Openshifti&ss « W EHNBRARERBNEEET RRECEMRE | BF - #1778
B 22T o ABRFIRERERSEPREERBNRERER « HFIFERIEIRENR:ER—{ERed Hat

OpenShifts= FZE TFE& &R HFERAMNERNREERME L « H7AE7EHAstra Trident2ANetApp
ONTAP SEhith EcERREFE R LREZHER

S

BE7ARed Hat OpenShiftflAstra TridentANetApp ONTAP %1E « (BETERIE N P KRR TIEEE « B
EFHRESEINAE « TARRESHE o A7 EFABONTAP AT IRFANetApp®iLfiifIAstra Trident
AIRed Hat OpenShiftiE 5 L& st ZTHAMRAE « HEHMIBEZ—4HEREF) - WHTMARRIAYAERE o

RERF 4B 7ERed Hat OpenShiftEzEE EMITMIBTEEH « EEMEFRRE X EEETHMEZRERN—I79
BT EEHMNERMIMNPVCSE « HAstra TridentfENetApp ONTAP FINASTEIRENEERCE o 4BAA B EE M
BT EEHRTZHEAMRSE « MIREANELEEENER « UBFRZEMMBEESUMES TEEENAE
LterE RE IR ARTSHIE KL ©

TE:REERed Hat OpenShiftE&s & I ZFA AR E « HAstra TridentANetApp ONTAP &A1& ©

SVM [project-1]

B

SV [project-2]

RedHat
OpenShift
pod-1 pod-2 pod-3 pod-1 pod-2
pvc-1 pvc-2 pvc-3 pwve-1 pvc-2
project-1 praject-1 storageclass project-2 storapeclass project-2
ontap-nas backend ontap-nas backend “
[project-1) [project-2]
TRIDENT NetApp

NetApp
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RTER
1. NetApp ONTAP R FZEH1FEE

2. Red Hat OpenShift# 5
3. Astra Trident

Red Hat OpenShift-#&£& R

%Red Hat OpenShifts2 EEEREKE - REEMNEREEZE o OpenShitEZEn[1ZAREER » iFEEOpenShift
BEDRZEERESE - At - EREBROIEHINEIRERESHANER -

B TREEEEPRERBAC - REBHMEZZFAERBEASES HMAMERD (IDP) NE—ERERE
s RIEE—FXYTFAEEH - Red Hat OpenShift A5 IDPEESMEREEHERY ~ FLLAIAFIDPHRIEREMN
BHEARE - GRPNEEEEEREXREBNEEET REFIVE « IBEGZEZNERERAE « EMREIRE
BREGRIAREEZR - EEFARIDPEIRed Hat OpenShiftIE & « FF2BIXH "SHHEHE" o

NetApp ONTAP

R HE & RIRREARed Hat OpenShifti= ERVFERFIRMEIFEER « BANILAEFREHFTFRE LSE
BEFREZILHIRE « EEHBERMGRERNRNHFR R LRI IVEIRE— - ZZEMILBE - 55ENetApp
ONTAP iE FEU#MERRISVM (EfFEHEHS) ~ NMEERVTFEHR—EZ « LRESESVMERR I
aF -

Astra Trident

7ENetApp ONTAP & FEI AREZEZHNARRFESVMZ & ~ SN BRESESVME EEIRRE /I Tridentf i o Trident
THRBIGAAE SRFERTERE IS OpenShit B E B R - MEAEERSVMI BN HEEZER - 55/
FE:Z 2 B IRV EEHF ERIER o K LURIEEHRNAEHERE LEEBHEE « U EHREE X )NHES
REREZLIRE - NEAMTridentBIRERMFAER « B2/ "HiEE -

Red Hat OpenShift-f£17 &R

RETridentBim 2 & ~ T—% 2R EStorageClass ° RE ZE R IRHFLER « :ESEEFEREEERN « RE—
B % EIGINERREE o FHMIPIIUTEE R ATFLERIEF « {FHstoragePools2# ~ #StorageClass¥HEE i E

B Tridentf&if o REI IR EIE R EFLERRGFHAER 55145 4E" o B - StorageClassEi Tridentigin 2 fE —
H—HER%  AIIsA—ESVM o I aIiE(RIBIBIS A ZE RN StorageClassEITHIFIEREREES - 19
RSB ZEZEASVMIRHARTS -

MR EFERN L IFa B ER  HFINARERS —Em % =M F R FRIPodH K AT RN R TR LHIERE
IERR ? EREEAEREIE - ERICREEFSESTRTREEAENYN - S URFIFEZPYHEIFERRN
BEFRAENRRE - EREREXFAIURFIERZNFAEER - MAARERMERTR - BEIEERERS
RIBERE B E RIS E g o F2RNMH FiEE UBISELEH -

FULFRZEAT - HABEERFIFEERPHPod ~ FHEZNIEEBERNEFERN P RARESRSE - BEX
HEB1E « B4 7EE <storage-class-name>.storageclass.storage.k8s.io/sk Al HERERE | 587230 ~ LAFRHIELfth
REFENSFENREEES o b - EETEEVERGFRERTNRAZAERERERENERECEENFEE

rm

488

[T = B fa

HRERAZSHERARSE - EREREHEAIFIERFENEEER - At - EREAZSHFEG—HBIH—
BUAER GNAEETE HESEENMABAS DAEESEEER -

TRBIEAREREZRNTHIAREIIE -
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AR
=EEE

HEFRFEER

FREAE

#ERE

FoRIGMF

* NetApp ONTAP Em#EE
* Red Hat OpenShift#£
* =5 FZEEWTrident

IF
ATENERREAN T FERBIER
AEFEEESRUClusterAE MABRE

%E% BRABERLE  EREASEKSGEFRNTN
B

(AR EEZ UG E &R ERIPod
TENetApp ONTAP E##3IISVM

B3 Tridentf& I

#17StorageClass

B RFERACRE

ER:BFEVERR « UBEEIS RN EREFE HEMPVCS
g Pod

ER-BFEVEIR « UTE S — A= ERFPEIIHIERHPVCS
g Pod

BTN | MRS RN
|

* L8 Ttridentctiflocc T AN 1E E Spath B E1E T {Fiuh

* EIEE7FEIONTAP IhAE
* BEEIEFEOpenShiftiE &
* EE B Hldentity Provider¥ &

* BOHEBIHEBNRENENESFEBREFNERE

AERG  REEIETE

Red Hat OpenShiftss E EIEE#IT N5 T :

1. URETEMN S D E ARed Hat OpenShift& £ o
2. BEUMBEHENRARERNER -

oc create namespace project-1

oc create namespace project-2
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3. BUERINMAEAEAR o

108

cat << EOF | oc create -f -
apiVersion: rbac.authorization.k8s
kind: Role
metadata:
namespace: project-1
name: developer-project-1
rules:
- verbs:
= T %0
apiGroups:
- apps
- batch
- autoscaling
- extensions
- networking.k8s.io
- policy
- apps.openshift.io
- build.openshift.io
- image.openshift.io

- ingress.operator.openshift.

- route.openshift.io

- snapshot.storage.k8s.io

- template.openshift.io
resources:

— T %0

- verbs:

— LI |

apiGroups:

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

.1o/vl

io



- nodes
- verbs:
— T %1
apiGroups:
- trident.netapp.io
resources:
- tridentsnapshots
EQOF

@ FERMNABBRERRR—EHM - A ASBBUARBERIRERETRMLUES -

1. Bt FAERBUMAEASAS -

2. A OpenShiftiINetApp#F ERE R RH#FEEE EIE - FEEENFEERZE Trident AT
MTridentiR(EE A EIES o 5 - FFEESOREFNE R « 1 EIEt#ERFENERA -

3 ARETHMFMAEERTZTEEERICRNAR  REMNEREREEES

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

B I |

apiGroups:
— T
resources:
- resourcequotas
- verbs:
— T %0
apiGroups:
- quota.openshift.io
resources:

B T |

EOF

4. FRESRSEERERBNS HHIREERS - MACREHECEELEHERD - THBHRRTRE D HAIR
HEBHUERERS - WAGRAERERY -
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$ 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. BHRFEFEESREClusterss 17 #57E o

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

() sitemreEms  WANERERES : TidentBH FRIEHRES -

1. RABAEBRIUACRES  REZASEX1ACREEZEZ1DHREEE (OCPER-1) -
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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. AR ARARBEASRYAGBEGEEER2MHRRNEREHENARE

RS RERBEETE
FEEEENARTE MIER !

1. Bladmin& 9 %& ANetApp ONTAP R ZEHE o

1

il

+
=]

o

2. BIEZStorage (#fFsRfE) > Storage VM (#1FREVM) ~ ABIE—TAJIRHEFAENHEAER - B M

EISVM ~ —ERANEE1 - Z—ERNESR2 - hFEiZIvsadmintkR FZREESVMERHER

1M



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

1. LU#EFEEIEE 59 E ARed Hat OpenShift& £ o

2. BUEE1NBIE - LEHHEZTEZEMAMSVM o NetAppiE B ASVMAvsadmintR 5 ~ i1l
ZESVM ~ MIEONTAP (FHZEESIES -
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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

()  #HUEMIRONTAP-NASEERITES « IRISEMRAIRY GIsE « HEREENERnRS -

@ AR Trident R TE TridentHZ A

1. A ~ FBRBFZE2E T TridentiB i ~ WA HEHEEZFZRZ2EAAISVM o

2. TR ~ BIUHFRR o BIUER1PMEFLER « IR EstoragePoolsS# ~ LUERI EBRIHEIFR 189
FHEIRM

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. Atk ~ FERER2ZUFEEFRN  TREREAERATEBRRIRIER2MHEERM °
4. BUBRACE « URFIFEZ1DNER - EXFEFERRBEMEZERNHETERE
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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

o. [EfFM ~ W] BRI BEIRACER « UIRBFEZR2FNER - EXRFFERREEMEZEANRERE

i)
LEEREFATRPRENSHPLRE Bl TR

BRIV ~ DUEHEREVEZEREZIIPVCSEPod

1. UEZ1NBEABSOCPERIFERESGAEA °
2. MEFRUERURIIMMESE o

oc create ns sub-project-1

3. EEE1PFEARIERIEEZ1MstorageclassediE T —{EPVC.

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
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4. BERAEFHEREMPY o
oc get pv

5. BRsEPVEEVolume 2B 2 EEFIAMR NetApp ONTAP EEHZFE1AISVMHEEI] ©
volume show -vserver project-l-svm

6. TER1PEI—(EPod » ABHE _E—PEITAKAEREERE o

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. 1 BEPodBE EREHIT - UREEEHEEEE o
oc describe pods test-pvc-pod -n project-1
RS EEVER « UIES —EERPEIPVCSHPod » HfFAHEMERERNEIR

1. NEZ 1B ASOCPERIFEREGAEA °
2. EREAEF2NREFRETER1PREIL—EPVC.
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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: Retain
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: project-2-sc
EQOF

3. EEE2FEI—EPVC.

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

4. FE{RKREIIPVCS Ttest-PVC-project - 1-sc-2] # Ttest-PVC-project - 2-sc-1

oc get pvc -n project-1

oc get pvc -n project-2

5. EEE2HEIIPod °
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cat << EOF | oc create

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

BReE P EVERR ~ URRAAREEE - BIRECERM AR
1. UEZ 1B ABSOCPERIFERESGAEA °

2. BEFRUERURIIMESE o

oc create ns sub-project-1

3. BT EVERLIGHRESE -

oc get ns

4. BBEFEREESUUEERIPIERFEEE IR

oc get resourcequotas -n project-1

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

o Bt AERTARRRMEEAE -

oc get sc

6. REFIMIRH#EZER -

=it

7. iR fERENEFEVE « LURERHTER -

oc edit sc project-1l-sc
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B e ESER

TEZHEPAERT - MBS ARFERNERFZZRIIVAER - UBFEIERSHEAHRE - EEFEZHPERESTH
IWELHEE B NP

1. LEHFEIEE 595 ANetApp ONTAP R ZEHE o

2. JEBE TREFERKR) ~ A%BR—T TAdd (fng) J - BUERIFMAMISVYM © el iTvsadmintk/
REESVMKHEER °
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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

RULES

Rule Index Clients Access Protocols
10.61.181.0/24 Ay
=+ add

DEFAULT LANGUAGE  (3)

c.utf_& b

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

K3s-Ontap-01

PADDREER EUBMET MASK FATEWAY
10.61.181.228 24 Add optianal
gateway

1. UEEBEIEHHE ARed Hat OpenShifti£E o
2. BIHEE-

oc create ns project-3

Read-Only R... Read/Wr
Ary Ary
SROADCAST DOMAIN

Default-4 e
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3. 3N EAE R4 EEIDP LR « W EOpenShiftZ &R o

oc get groups

4. BUFEINHEBASHEG o

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

@ FERMNABERRR—EHE - HEASABUARBRIREREFTRMLUES -

1. #£Project 3P ARBASRTABRYE - RASASERABRETERITHENEE (OCPERS) -

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.io
kind: Role
name: developer-project-3

EQOF

2. PYEFEEE D& ARed Hat OpenShifté £

3. B Trident® i -« WG HEEEEZZIHEAMSVM o NetAppiE:&EASVMAvsadmintRE ~ i§1& iniE4R
ZESVM ~ MIFONTAP (EHZEEEIES o
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cat << EOF | tridentctl -n trident create backend -f
{

"version": 1,

"storageDriverName": "ontap-nas",

"backendName": "nfs project 3",

"managementLIF": "172.21.224.210",

"dataLIF": "10.61.181.228",

"svm": "project-3-svm",
"username": "vsadmin",
"password": "NetApp!23"

—

EOF
() #BIERHRONTAP-NASIERNIZS, - RIFEARG « EREENEIRRIGRT B -

1. BUBRINFEEFER - TREREAEANERIERRIGNHEERM

B FIERR TridentZEETE TridentE A o

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

2. BUEIRICER - URHIFRIFHNER - ERFEERREHMERERNREERE
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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. EMEMBEENNEREIHE « [RYIELEEXZRTNEREENERZ3EZANBERBEFIUETRE

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} }}"'

Red Hat OpenShiftE#{EiEEcNetApp ONTAP ZE

Red Hat OpenShiftE#{C1EECNetApp ONTAP ZE

RS E AR - FEMERESR (VM) HEMATRERRAERNFEENRETS - ALt - SFZABTERSR
ERITED TEER « MEVMLRITEHA TIEESH - SRAEFFAMEEESE - A0 ABEERENTE
: VMBHypervisorf1f& FIF2 T BYContainer Orchestrator ©

%7 FFEEIAPKEL « Red HatftOpenShifthikZs4.6FA%AHE H OpenShift b (SLHifEZ Container Native
Virtualization) ° OpenShiftEE#EINEE PIE T EMERIFIOpenShift Container Platform%4E I ~ R TR EIE
EESER A - IRMRESNBIEIINE « UEEBIRIFEBEMEVMBIEZ R EIR o bR T EOpenShifthEIZVM
Z4h ~ Red HatiE £ #E1£VMware vSphere + Red HatE##{5&Red Hat OpenStack & ZBEHEAVM o
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Container VM Container Container

Red Hat OpenShift Container Platform

Red Hat Enterprise Linux CoreOS

Physical Machine

OpenShiftE#Et 2 REIRFVMAEE « VMEZERESR ~ VMIRBRZSEIIAE « WAENetApp ONTAP Z1EHYIEN
T » HAstra Tridentf2 {178 - AXHHE RIS BNEEH P RESELIERZAER

EERABERed Hat OpenShiftE#1E ~ sE2RXfH "FiEiE" o

ZRZE OpenShift FEE1L

ZBERed Hat OpenShift =R MTHEECNetApp ONTAP IhEE

TR

* Red Hat OpenShifti&se (BithR4s4.6) REEREEREE L « ABRHCOOS TIFHIRE
* OpenShiftiEEEXEFEBERENIRMUNERIME (P) ETRE
* BREHIBR RN IEE UMEEVMATHA
* NetApp ONTAP Hy#E
* ZEEOpenShifte= 5 _EAJAstra Trident
* TridentfBIHTEONTAP E&E FESVM
* OpenShiftg& & _F& EHIStorageClass + EHAstra TridentAE REEEER
* BETIEFERed Hat OpenShift# e
* BIEE7HINetApp ONTAP R REE
* L T tridentctiflocc T AN Fii E$pathFIEIE T ik
FF OpenShiftiE b2 H 3L OpenShiftic &£ FHIRIESPTEIE « L G HECIREE - CPUNRFREELER

i’;ﬂlﬁﬁ - FITER B R ENER R KE - W ARELEARIIATE - FRRAXH FiHEE" UBISESFEE

HE ~ BRI UREHRNERD « LISE OpenShifta EFIRLR FEREH OpenShift ERE{CIRIESR « 1223
VM o BEERTE OpenShiftE#HCHVEIRIK B R ~ SFEIEX M "FigiEE" o

N ZEOpenShift B CAIETZERE - NetAppEi&{FEFZE B StorageClass ~ {4 E TridentiB i B R HEFRE
REBREBSVMIZHTIE « EAIITSIER B « LUEIEOpenShift#SE FVME TEEHAENER o

124


https://www.openshift.com/learn/topics/virtualization/
https://www.openshift.com/learn/topics/virtualization/
https://www.openshift.com/learn/topics/virtualization/
https://www.openshift.com/learn/topics/virtualization/
https://www.openshift.com/learn/topics/virtualization/
https://www.openshift.com/learn/topics/virtualization/
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/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/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
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
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
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Z8ZERed Hat OpenShiftE i CHEL T A NetApp ONTAP IAE
HEZEOpenShiftE#E - BTM T ER :

1. LEEEIBFEEE ARed Hat OpenShiftiif £ -
2. ftPerspective (&EfR) THIFIFRFEZAdministrator (BES
3. BEE BEF) > BEFHIE] - ABEZOpenShift EHHE o

Rz Administrator

Home

Operators

OperatorHub

Installed Operators

4. ¥EEYOpenShift VirtualizationB1 855§ « A% — TFinstall (%4£) o
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OpensShift Virtualization

262 provided by Red Hat
Install
Latest version
262 Requirements

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

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.

S. TEInstall Operator (ZERIEE) EM L ~ REFAETERZSH ~ A% —TInstall (ZE) o
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Update channel*
O 21

022

O 23

O 24

@ stable

Installation mode *

ces on the cluste

OpenShift Virtualization
provided by Red Hat

©

Provided APls

(™ openshift

Virtualization

@ Required

Deployment

Reprezents the deployment of

OpenShift Virtualization

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

6 Namespace creation

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

(0 Select a Namespace
Approval strategy *

@ Automatic

() Manual

Install Cancel



@ 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. ZEEFIREE 2% « #—T TCreate hyperconverged (Ei#BRi&I)
@ OpenShift Virtualization o
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 Namespace openshift-cnv

8. TECreate hyperconverged (EIBRIESI) ZELE ~ ##—TCreate (JBII) - IBZRFIAETERZH o ILTEE
ZRIAREEOpenShift E#HE ©
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Name *

kubevirt-hyperconverged

Labels

app=frontend

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

Workloads >

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

Bare Metal Platform

© -

BareMetalPlatform indicates whether the infrastructure is baremetal.

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

Local Storage Class Name

LocalStorageClassMame the name of the local storage class.

9. ffopenshift-cnvin & ZEEHHIFRBEPodB E#ITARES « HOpenShiftE#REET FEN TN KEEZ% AP
A FRIRERER F - IREAUTEOpenShiftEEEE FEIIVM ©

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
O_penShift_ openshift-cnv @ Succeeded @ May 18, 8:02 pm OpenShift Virtualization H
Vlrtuahza'tlon Up to date Deployment
2.6.2 provided by Red Hat HostPathProvisioner deployment

TERE
T{E7%#2 . Red Hat OpenShiftE#i{C2ENetApp ONTAP IfAE

EIIVM

VMEZEREEREE - EEMEEREHEERAMER - ETCNV ~ AAVMEUPodEE N #TT ~ FFUAVM
ENetApp ONTAP FETridentXEIPVIEAEE - BLEHEE SMIINANLE « UHERERZRLSE - 215VM
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RYBATE AR o

. OpenShift Virtualization

| WM storageclass

0

ontap-nas backend
[vma]

TRIDENT

“

Red Hat

OpenShift
| V-1 | pod-VM-1 pod-1 pod-2 I
l wvm-disk | : pve-VM-1 | pve-1 : | Fl\rci_]

app storageclass

ontap-nas backend
[app]

NetApp

‘ SWM [VM]

SWM [app]

MetApp

AEEOpenShifte e F I EHRHEES « SF5Tm T ER

1. BBEETFa 8> ERC>EREES - ARR—TRIU>ERRE -
2. BEFRRBERERR ~ A% Next (F—%) 1 o

3. UNSREENIIEE RA KRR ERIMEIAIE « BINBNMNURTE o SHHBIMICR « EEEENURLEE SRE A OSH:
&~ ABIRHHERGHMER - BR TEM) - JABEE MMridentf{5HYStorageClass) ° ZA%3## Next (
T—%) 1
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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 Violume 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 -

4. MEBERNIFERREREFERIR « BIRTUBEE E—EP 8 -

o. 7£ TReview and Create ({#BIEEII) | BARH « EEEEAHPEIVMHEE - WRHVMFHREHR o
FRTERE DN ERRAVRMACR « W EREGEIFE RFRVE E K AHERIECD-ROMBIH
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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. MRECEEFTERILR  FR—T TEIERKR) - ARENFFNSH -
7. ##—"F [Create Virtual Machines (RIZEHIHES) LUBIERIKES | SEEA RPHHEPodEH o

l Back l Cancel

ERURLI Z R EE AN EE R AR ICREF « @7 Topenshift-virtualizationEX R4 EREPET—
fEAPVc ~ TAEKVMEE G TEZEPVCe © SN BREEHAPVCSE BEHNERECE TR - UAMNHEIEE RS
FIKVMZRE R o ZLEPVCSHER & Lrootdisks I TUAE BN M NN ZE EHE I 2S ~ WEEERPERAS EMEE
BBIL o

TE#2 : Red Hat OpenShiftE##{CiEANetApp ONTAP IfAE

VMENEEf5 8

BN 8RR VMBI TERE K OpenShifti E PV EEEI R 5 5 —EEMNER - FRERFE - BE
7EOpenShift& EEPHITENRZE « VMW BRAEE ABE HAReadWriteManyZEUEIHIPVCS © Astra Tridentf&
IRTEEXFIONTAP NFS{EEIHEINetAppZIEEE FERESVM AR HPVCSHEITHARIReadWriteManyfE
EY o FIE ~ #EERFEANFSHISVM_EM Tridentfic B AYStorageClassFRERAIEBPVCSHIVM ~ AILUTEARAFERIIER
TR o
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Red Hat Openshift Virtualization
OpenShift
wm-l | ; VM-1
I wm-disk ' wm-disk
node-1 j! - r node-2
project-1
f RWH ™ /
| vmi-disk-pv | VM storageclass
~ "y
| ontap-nas backend
V]
- -
TRIDENT NetApp

SWM [VM] "
| ) NetApp

HEREEE AR HAReadWriteMany7ZEXE Z PVCSHIVM !

1. MEE TFR BRSNS Ak — TR EREE -
2. BERABHIMEERM - BT Next (F—%) 1  ERABRFENEERAMEARTT BIIR -

3. 7£ TReview and Create ({#BIEE1) | BARH « EREEFTHPEIVMHNEE « WiRHVMEFMRER o
ia e E EENMERNNFAMARR « LERISKGATEIFERRIVEE K AHIRIECD-ROMBA

4. B TIETEHKES] ) AR —TRERRA

5. ¥&—TFrootdisks5HI B B RTSR M FEE B EEEEMA Tridentit B RV 1Fageclasse o BB MERE) ~ SRS T
FEUET) B THEER (wx) | ° R%BER—T TEl o
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Edit Disk

I A e

Y
Disk -
Interface *
virtio v
Storage Class
basic (default) -
v Advanced
Volume Mode
Filesystem v
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
Learn more @'
-

Cancel Save

6. #%—T lReview (#%f) 1 MFESD ~ 2A%E3Z—T [Create Virtual Machine (B3I
ESERVMFEREE OpenShiftie EEHFRVELANETEE  sA5EA T AL ER ©
1. BI8=E TTEa# > TERME) > TEkigas -
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2. HHEEBEHVM ~ B—TEIRAR « RRIR—T BEERKSE -
3. EBERAEEL IR « FR—T 88 o

@ YNIRAF R ERBE SR RE A LiveMigrate ~ BIE RIGEIRL BRI » OpenShifti & RRIVMENTT
ERE S BENE B EHMERRS o

T {E7#Z : Red Hat OpenShiftE#{C2ECNetApp ONTAP If5E
Ef IR E R
X #EAstra TridentfVolume csitEBINAE « BIEIEO0penShift#ERIRAVM - FBERIRENPV « IUFERIRE

HIPVCIE R B RIARRZILMAIPVe - IR AERERIMBZ R - CEWMABIUBERERE MAFTHERK
KA ERERIMBR EAEE SRR o

‘ RedHat Openshift Virtualization
OpenShift
W1 | s VM-i-clone
| wm-disk ' P‘--_-V"n-disk-clune_:
project-1
¥ v
vm-disk-pv t »  vm-disk-clone-pv
VM storageclass
¥ L )
ontap-nas backend | "
V]
TRIDENT ) ] NetApp

v

SWM [VM] "
| ) NetApp

fEF Tcsi Volume Cloning) BF ~ AZB8ZE £ F5IRE! :

1. FRIRPVCH] B Rt PV s B AL B —EEZH o
2. E—{#EFERIREH -

3. [ATERIRM B ARG ERER MR ERNRER « 78ENTER ; Al - BIRERE REEERES
— (A& IRHEERE o
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OpenShiftEEFRMVMEEBmES TEN !
1. RARAZRIEVM
2. EREVMIRREEE

RARA A RVM

RARAVMIRIE RIRAVME—IER 4 OpenShiftthsE « AliEBAstra TridentfISZIBIRE(E o ST T 5P EEUER
VM o

1. 2EBE TTra#y > NERE) > NERES)  ARE—TEEERNERRIESHEIRANR
2. #—T [Clone Virtual Machine (#83¢E##ER) 1  MIRMHEIHVMAIEFHAE K
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Clone Virtual Machine

Name * rhel8-short-frog-clone
Description

A
Namespace * default v

Start virtual machine on clone

Configuration Operating System
Red Hat Enterprise Linux 8.0 cr higher
Flavor

Small: 1CPU | 2 GiB Memeory
Workload Profile

server

NICs

default - virtio

Disks

cloudinitdisk - cloud-init disk

rootdisk - 20Gi - basic

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

Clone Virtual Machine

3. #—"F TClone Virtual Machine (#82EH#i42s) | ; EEARRKREVMILIEIAEIIERVM o
4. TSR % ~ SEIUEITEEENHNVMAS °
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ERRVMIRFFENE

JRVM o SERE TP ER ~ BRI 7EARRARVMBYER FESVM °

1. BB ZE lStorage (f7F=Rf) 1 > PeristentVolume Claims GKAMMEETE) 1 - ABE—THIMER
TRVMAY K A BERESS A9 & B SR o

2. ##—TClone PVc (#§8PVc) ~ WiRHFPVCRIEHAER o

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. A& —TClone (8H) BERMVMEBI—EXAERLES
4. JEE TTIra# > TEEE) > NERMES) ~ 2A%%R—T ME#in > MERYaml

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

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

T {E#72 . Red Hat OpenShiftiZ#{Ci2ANetApp ONTAP Ih5E

#tSnapshotiEiIVM

B 7 Astra Trident#IRed Hat OpenShift ~ fEFAEFAEEITERECER#FLRR L « HFEHIrEETRR - AT
BIAEE ~ EAE I UESHIRENREREDS - AREACRBINVHIEE « S ERNVEIREEERD A
HUARRE - BRI ANZESEEARES « KERFERIENER -

12 0penShiftthSnapshot{EZ£ ~ ZEREFEVolume SnapshotClass * Volume Snapshot#1Volume
SnapshotContent &R o

* Volume SnapshotContent @t & EF IR @RV ERRIRR - ERRERENER BN #F
#JPersistentVolume ©
* Volume Snapshot 223z VolumelREBRIEK o iS3R{UAL PeristentVolume Claim ©

* Volume SnapshotClassaJ:E &2 8 %Volume SnapshotfS EREIMNEBIE o © 0B S EE B EIHRE & #EEAY
TEIREE ~ HEERRREME o
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HEEIIVMAISnapshot ~ F55ER FHIZER :

OpenShift Virtualization
& RedHat P
OpenShift
VM-1 trident-snapshotclass WM-2
Clone to
e ——— Snopshot -~ ~ ! néEw PYIC Fi
L wm-disk h.. L) wm-disk-snapshot b= __i--_\snapshot-clenef‘
1 Restore to ) I ! .
prEvious _ o !
Hate \ wm-disk-snapshotcoment :
S—— R R
I.' "y .
vm-disk-pv vm-disk-clone-pw
L% A VM storageclass
¥
ontap-nas backend
V]
TRIDENT NetApp
X
Ql
| ) SWM [VM] la "
ONTAD 4
ONTAF NetApp

1. #17Volume SnapshotClass ~ #A1& i FAsZ485!3£ 7 Volume Snapshot ° B|EEZE [Storage (fEFRE) 1 >

MVolume SnapshotClass (Volume SnapshotClass) 1 ~ #A%&#—T [lCreate Volume SnapshotClass

2. % ASnapshot Classfy4 %8 - & ABEEIFE T AYcsi.trident.netapp.io ~ A% —TF [lCreate (Eir) 1

70N

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

deletionPolicy: Delete

Create ‘ Cancel ‘

3. EBIMIINZEZGREVMBIPVC ~ A% BT 5%PVchISnapshot ©
T [Create Volume Snapshots (#37Volume Snapshot) 1

4. 3EEHY

REE
RE=

SnapshotClass ° A& —T &#ir] o

Create VolumeSnapshot

PersistentVolumeClaim *

rhel8-short-frog-rootdisk-28dvb

Name *

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

Snapshot Class *
@E® trident-snapshot-class

=

O. EEEZFMRREILKAERERRR o
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=
o

£

©® View shortcuts

X Download

[#7Z> Volume Snapshots] * fATEIZ—

##£37 SnapshotBY7k A [EHEHERE ~ &I A SnapshotZiBaiE= a5 « AR EEGE SR Volume

Edit YAML



IRBBREIIFTAIVM

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

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

Restore as new PVC

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

MName *

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

Storage Class *

€ basic v

Access Mode *

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

20 GB =

VolumeSnapshot details

Created at Namespace

@ May 21,12:46 am @® default

Status APl version

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

20 GiB

3. TR ~ REEXAERILIRBIUINERMES - BIEE TTEAHL > TERbl > TEEMES - A%k
—F gy > TfERYamly
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4. £SPEC >&i7x> SPEC > Volume@E& 7 « 35 E# SnapshotimIEHE ContainerfiiiiE 2 37 FIFT K A FEHFHERE © 35
RIBEAER ~ ITREFVMAIFRE EthsmEr o

- name: rootdisk
persistentVolumeClaim:

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

5. #—F [Create (1) 1 UEIMHHEIVM o

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

T {2 . Red Hat OpenShiftE#{CEENetApp ONTAP Ih5E

FEARAERCEETIAEEHSHR VM % VMware 728 ZE OpenShift [E#E

EAET ~ HAORERUNAERBE T RAES RS EREEIE VMware B8 ZE OpenShift Container & _E#I1T
B9 OpenShift EE##E ~ AfFEFE Astra Trident £ NetApp ONTAP 7755 E %4

U8R BT RHEL VM # VMware 28 Z OpenShift EE#{CHITRES « 5/ ONTAP SAN E1THHEHTE o
£/ Red Hat MTV #& VM #8822 {EF NetApp ONTAP #77:& &R OpenShift E##1L

TEETERELIEN VMware B8 ZE Red Hat OpenShift [EHCHI S SRR o

Migration of VM from VMware to OpenShift Virtualization

/ \ RED HAT Red Hat OpenShift [ . \
J _ / OPENSHIFT  [erHl Orenshit [

Wttt T S e L e T [ S » ‘g:tderpar?se Linux
network mapping from VM
VM oo—__|-___ViANftopodnetwork | ____
“““““ I pod
o ¢ £S5 - %
_.|. o m"‘ov\g%a‘-’fﬁa - PVC and PV created from
(— \} S\Oiig‘o‘e \’0,5» - storagT class using Trident
e

VDDK copies data > e
\ o J from VM disks to PV _- ~K _

ONTAPor |
any datastore i ‘
svmi [N

HOBEBFTIRIE M
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REHS VMware

* BELEFER RHEL 9.3 B RHEL 9 VM ~ IH&ED F5I4ERE
°CPU : 2 :CIBBE : 20 GB - Hif © 20 GB
° (EFEEEE | root EAENEERSRERAERGE
* VM ZEfERiAETR ~ A% PostgreSQL fAARSS o
° PostgreSQL faIAR2s BRIEN ~ It P 1E R FFRRED

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

°© WG 2 EERE « 1 EERRM 1 EERT] - 552R "FiniEE" FEE RHEL £%2% PostgreSQL
AREs R R L BRI EMREERNIET ©

()  smesEfmRE) PostgreSQL MRS « M3MARTSTERIILRSERE -

7 OpenShift £
THREBERLEE MTV ZHI5T

* OpenShift &= 4.13.34
» "Astra Trident 23.10"

© EREEEIRL FRRA ISCSI UL ERIE (GEARC ONTAP - SAN R774ER) o A2 RIHRMAY yaml ~ UEIEE
SErh BRI LR iISCSI RIFFELE -

* Trident B UHFNEEIZLER ~ TAKER iSCSI Y ONTAP SAN °© :52RIHRMHAY yaml #E£22 ~ BEAZ Trident Bl
FfAEFLER -

* "OpenShiftEE#1{L"

EE7E OpenShift FEEIEE EZ224E iISCSI IR E|RRE -« SAFEHBUTIRMER yaml 122
(S iISCSI B LT,

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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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

AT yaml #2222 11 Trident {Bim4HRE « LA ONTAP SAN #ERHE
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apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-san-secret
type: Opaque
stringData:
username: <username>
password: <password>
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: ontap-san
spec:
version: 1
storageDriverName: ontap-san
managementLIF: <management LIFE>
backendName: ontap-san
svm: <SVM name>
credentials:

name: backend-tbc-ontap-san-secret

fER T yaml #8252 2217 Trident {#774RRI4ARE « LUERA ONTAP SAN {#TFsfE
iISCSI By Trident #1FE 4Rk

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

* 8 MTV*

RAECANZERETAEMG (ERE) (MTV) - F2REMRENET FiREE" BISRERRA -
BETAEMFERE (MTV) EAENEERSEE OpenShift fBREES -

TCRIIZR "AEE" RIAERERETERITEETE -
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ERF)IEB REL VMware JRJRIHLFER :

» vCenter URL

* vCenter s8:%

* vCenter fAliR28154

* fE7FEERAY VDDK B &

B3 SE I RIR{LAERS -

Select provider type *

VM vSphere

Provider resource name *

vmware-source (V]

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 (V]

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

Skip certificate validation
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OpenShift 5

o © kube:admin v

temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

OperatorHub

Project: openshift-mtv v

Plans =

Installed Operators

Workloads

Virtualization Status v Name ~v Q Filterbyname > (D showarchived m
Name 1 Source ... Target ... VMs Status Description

eeeeee @D mtv-migration-demo | cold @ vware @ host =]] @ Ready Plan for migrating VM to OpenShift Virt Start
@ vmware-osv-migration ( cold @ vmware2 @ host (=] S d 10f 1VMs migrated @ Migrating RHEL 9 vm to OpenShift Virtu.
@ vmware-osv-migration-plani ( cold @D vrware2 @ host (=] Succeeded 10f1VMs migrated @
[ —————

@D vmware-osv-migration-plan2 | cold @D vmware2 @ host @ Succeeded 10f1VMs migrated @ migrating RHEL 9 vm usin g ONTAP NFS.

B—T* ThE *RERT—RITER « LSTlERESRNTEE -
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OpenShift i o
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
TN v  Filterby Q Cancel STl .
Name Start time End time Data copied Status
v @ ocp-source-rhel9. 06 Mar 2024, 09:42: 06 Mar 2024, 09:5t: 20.00/20.00 GB Complete Get log:
-©0©©®
StorageMaps for virtualizati
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

User Management

Administration
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Application Runtime
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Developer Tools
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Logging & Tracing

Modernization & Migration

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

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

(%)

Advanced Cluster Management
for Kubernetes

provided by

Advanced provisioning and
management of OpenShift and
Kubemetes clusters

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. TEInstall Operator (ZFR(FE) EH L « RIEUENFMAER (NetAppEZRETRRZH) - ABIE—
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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 *

@ 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. RELIREE 1% - % — T TlCreate MultiClusterHub (32IZMultiClusterHub) | ©
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@ 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

7. #£Create MultiClusterHub (3E3ZMultiClusterHub) =@ E ~ #%—TF MEx (FiREFASHZ %) &
TR ESZEEEE RGN TEE o

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

8. EFFBEPodBRERMAEZEEEG L TR PIHITIRE « BRI FEREMIIMEZE - MELEER
R KubernetesfERSEEEIE o
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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
2.2.3 provided by Red Hat ClistesState

View 25 more...

- FTERERBREERE LR - TTRZE « MultiClusterSEiR23 G EMNITHARE o

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. EEERBAEEEESRERPRIURKS - ERERBHPHURL « UEFECERREEETZES o

Project: open-cluster-management

Routes

Y Filter ~ Name ~  mul 7

Name mul X Clear all filters

Name T Status Location Service

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

console.apps.ocp-
vmwareZ2.cie.netapp.com
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156 | IXFINetApphIRed Hat OpenShift_EFKubernetes P &£ &I

=& B
HEEETRFROpenShiftifE « MAIURUNEAE NEMRREER)

1. B EEESCERRERE -
EEREIAOpenShift&EE ~ 5B TP ER :

a. @iy HEmEE ,‘.’b? BEE NEMEBER)  ARKR—T THEER)
BsrlER ~ ARB—T THng) o

Select a provider and enter basic information
Provider * @

aws Amazon Web Services

Connection name * @

nik-hcl-aws
MNamespace * 3@
default
Configure your provider connection

Base DNS domain @

cie.netapp.com

« R B PR M AR AV PR BOFR

AWS accesskey 1D * @

AKIATCFBZDOIASDSAH

AWS secret access key * @

Red Hat OpenShift pull secret *

=

S3pMbktvaHpINFoZMEZsbmtBVYGNE TktmUIZXcHoxOWIte EZw R0y Z1d 3cj Job Gy JeDBOMNOXIZEQyeGMSQ0ZwZkSRRZ JUanlxNnNUM2IRBOF b -~
UF]NC1ENIpE'"NZEOHJtNkHTMDZPU\.’chFRHcG. tREIDQZRSYIJRaTIxbIALT 20yQ3pVeUdfhllwcENSaZYyOUsyl WZGSFVINA==""email -"NikhiLk ¥

utkarnignetapp.comy, registry.redhatio”

P
SSH private key * @
--—--BEGIMN OPENS5S5H PRIVATE KEY----- =
b3BIbnMNzaCIrZxktdjEAAAAABGSvbmUAAAAEbasdadssadmIUZQAAAAAAAAABAAAAMWAAAALZCZGETW il
QYNTUxOQAAACCLowLgAvSIHAE P+ DevIRNzaG2zkMNreMIZ/ UHyfOUWvAAAAA Jh/waGxfEGu o
/
SSHpublickey * &
ssh-edZ5519 AAAACINZaCIZDIINTESAAAAIZAUACT46agdhZ1cB4/4NG/ VEZNobbOQZt42vna G J/RRa8A root@nik-rhels
P

- AEBIUNEES  FAEE TR  ARR—T UNERE > TBURE) - RUESENHEMER

BUEEAREE K ~ A% —TF Create (EBirI) 1 o
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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 °

Al Wb Gl > Google Cloud A Microsoft Azure

a8 VMware C—1 Bare

vSphere — Metal
F —-l

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

Add a connection

C BUREZR - cEETARERED » WETR Ready (Wi##) 1 AKRE o
3. REEARANEE « BMTIITER
a. FEE 'R&E -~ AREKR—T THHERE) > TBEAREGNERE) -

b. FIABELTE « A% —T Save Import (EFEA) 1 # Generate Code (ELIEZTIE) 1 o LEEF
GRTHZIRARENG S ©

C. #%—T lCopy Command (##&<) |  AREEMEEERBLENEZE LRITHS - EEERE

FRBPBRIBRANRE « RRIEF %  RERETEEEBET  LET (Ready () |
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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
madified snymone, if you wizh to change any informatnon, you will have 1o delete and re-mport 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.

L Import another
4 BUKEAZEREZE  EoIURE—FEEEEREIREELEERSE -

156 . IXFINetAppAIRed Hat OpenShift_EKubernetes i &£ &I

FERRREmEHRERE
AETHEEEZARURARALMUEE

1. REEFIEE SEERREN ~ ABKR—T EUERER - RECERIMEREFMAEN A
#B14—T lSave (f#7F) 1 °
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Applications

Create an application @ vawor =3

Name* @

demo-app

Mamespace* IG_}

default xX -

~ 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 X -
Branch (@)

main X -

Path ()

clusterlmageSets/fast/4.7 X -

2. ZERARATHZE « RARXGHRERES -

Applications

Overview Advanced configuration
Q, Search
Name Namespace Clusters @ Resource €] Time window [6)
demo-app default Local Git [

1-Tofl =

3. MEAI R T A B REERAREN -

C Refresh every 155 ¥

Last update: 7:36:23 PM

Create application

Created

8 days ago

1 of 1
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156 . X FNetAppHYIRed Hat OpenShift L fJKubernetes i % £ & 12

AIRELEE
LEIHREFTRICHH HARNEREE R AREREERR - TRAREN SRR o SR LERERRRBENSEEERRE

REERMRBBEDR ©

1 RtAB5EEE NEBERK)

2. ERRURBRA - FR-T TBURA - HARIRENGHAER « AREIEETILRRIBEE - 1
RICBEEBEEURAVER « FEIN EEHIT GEAEXR) | %BUR - RAR®R—T & -
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Governance andrisk / Policies /[

Create policy ® @ vwor

MName *

policy-complianceoperator

Mamespace * (i)

default -

Specifications * (i)

@' ComplianceOperator -

Cluster selector (i)

@ local-cluster: "true” b

Standards (i)

@& risT-csF v

Categories (i)

@ FPR.IP Information Protection Processes and Procedures -
Controls (i)
@ FR.IP-1Baseline Configuration w

I:I Enforce if supported (i)

D Disable policy (i)

3. REFTBUENRAIZE « IRt NERREEER BEREEEARAIEEER -
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= Filter C Refreshevery10s ~

. Last update: 12:54:01PM
Governance and risk ®

Create policy

Summary 1 Standards ~

NIST-CSF
+

H No violations found
Based on the iITdL'S'.I'}-' standards, there are no cluster or
policy violations.

Policies Cluster violations

Q, Find policies
Cluster
Policy name MNamespace Remediation = violations Standards Categories Controls Created |
policy- default inform @ oN MIST-CSF PR.IP Information PR.IP-1 Baseline 32 minutes ago :
complianceoper

Protection Processes and  Configuration

ator Procedures

1-1ofl1 = 1 of 1

156 . X FANetAppHIRed Hat OpenShift_EFyKubernetesiEt £ S8
ERZ=2HES]
TR Kubernetes I EMS R EEIRIRE—E % ~ BB SRS LHEIR » Pod ~ FERREXM ITIEEEH -

1. JEE MERIRG, > HEE o
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Red Hat QM @  kube:dmin v

Advanced Cluster Management for Kubernetes

< Refres!

Overview + Add provider conn

O

Other

3

Cluster

Summary

0 3 1 1 20 135

Applications Clusters Kubernetss type Region Nodes Pods

Cluster compliance 3 Pods 132 Cluster status 2

B 1123 Running
100% W 3 Ready

m 0Offline

100% W 3 Compliant 100%

® 0 Non-compliant

2. FRARENFTAPodi TFE S SRR EEERETEITNEF o 2—T TPod) LUSRHEENER -

Red Hat B ) ® ®  kube:admin ~

Advanced Cluster Management for Kubernetes

Search

Saved searches ¥

3 Related cluster 673 Related secret 20 Related node 8 Related persistentvolumeclaim

8 Related persistentvolume 1 Related provisioning 2 Related searchcollector 3 Related iampolicycontroller

Name

Namespace openshift-marketplace

Cluster local-cluster

Status Completed

Restarts 0

HostIP

Pod IP

Created 4 days ago

Labels controller-uid-dd259738-2cce-40e2-85d3-6ccf56904bag

3. EENNFE MBI RESEERETEITEADN o H—THR - RABRBHRIFEER -
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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  betakuberetesiofarch=amd64  betakubernetesiofos=linux H
metalcie netapp.com metal worker 47.83.202103292105-0 (Cotpa)
kubemeteso/arch=amd64 5 more
ocp-master-3ocp-bare- ocp-bare-  master; amd64 Red Hat Enterprise Linux CoreOS 18 amonthago  betakubernetesio/arch=amd64  betakubemetesio/os=iinux H
metalcie.netapp.com metal worker 47.83.202103292105-0 (Qotpa)

kubernetes io/arch=amd64 5 more

4. FREREMEREFANZEE RN SHPCETEENEE - B—TEELUREREFAEY -

Search

Saved searches v Open new search tab[4
3k Related secret 7 87 Related pod 15 Related persistentvolumeclaim 17 Related node | Related application
15 Related persistentvolume 1 Related searchcollector 8 Related clusterclaim 3 Related resourcequota 5 Related identity

Show all (158)

v Cluster (2)

Name T Available Hub accepted Joined Nodes Kubernetes version cpPU Memory Console URL Labels
local- True True True 8 v120.0+c8905da 84 418501Mi Launch cloud=VSphere  clusterlD=148632d9-69d5-4ae4-98ee-Bdf886463c3
cluster

installername=multiclusterhub 4 more

acp-vmw True True True 9 v120.0+df9c838 28 M98IMi Launch cloud=VSphere  clusterlD=9d76ac4e-4aae-4d45-a2e8-1106054282fe  name=ocp-vmw | more

156 | S ANetAppfIRed Hat OpenShift_ EfYKubernetes &L #E 12

TEZEREELRUER

KubernetesHVE P E BRI EFEAEN T AR —NZEFXERZE LIBITER o £4I2RONTAP i1
MR IEIEARFEILE B OpenShifti2£E « WIAREIAINetAppRIE R EMAEE - MEABEEMELS LEEBEPVC
EaI U FE—TTEIRS) ERY (+) FF5E o ARENCEEHEPEIKAERERERERARNESE LS
JRYaml « A% —T lCreate (JBir) | ©
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Create resource Laiical

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

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

YAML

sistentvolumeClaim

1
2
E
a
5
6
7
8
9

=
Rk ®

1 ocp-trident

=2/ B1;R&0 : Red Hat OpenShift with NetApp
FHIE R RE A SR H ThAE

£/ Red Hat MTV & VM BBEZ={EF NetApp ONTAP #7252 OpenShift E#1{E
#]F Astra Control I NetApp FlexClone 21l lNZREXAZHHZE - Red Hat OpenShift with NetApp
#Z FNetApp Astra Controll1TE & DRI RGN ERER
Astra Control Center }2fft CI/CD B4R B RHMREINAE
&£/ Astra Control Center 21T T{EE & . Red Hat OpenShift with NetApp
TEa#H e | FRANetAppAIRed Hat OpenShift
#£OpenShiftEE#H1L : F:FNetAppAIRed Hat OpenShift
EREHRF OpenShift i #t{ L i AT AY E i1 25-$ X FANetAppHIRed Hat OpenShift

NetApp HCI for Red Hat OpenShift on Red Hat FE##1L

Hth#&:M : Red Hat OpenShift with NetApp
EEFRABRBA PR EN ~ sAIRE T 74805

* NetAppX 14

"https://docs.netapp.com/"
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* Astra Trident>Z {4

"https://docs.netapp.com/us-en/trident/index.html|"

* NetApp Astra Control CenterX {4

"https://docs.netapp.com/us-en/astra-control-center/"

* Red Hat OpenShiftsZ {4

"https://access.redhat.com/documentation/en-us/openshift_container_platform/4.7/"

* Red Hat OpenStackF&a X4

"https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/"

* Red Hat@E L4

"https://access.redhat.com/documentation/en-us/red_hat_virtualization/4.4/"

* VMware vSphereX {4

"https://docs.vmware.com/"
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