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£/ OperatorHub
1. ZF3) NetApp ZiFihaH FHBHIAH NetApp Astra ITHIF0. Hlt, BEETE NetApp A

HDIAFATIE. FEISE tarball /5, HEL{EHEIEI TS,
() =75 Astra Control HIAVFATIE, BIAIA "Astra LA

2. §TFF tar ball WEEH R TIEB REANERBIXMHFE,

[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. FHAREZ A, 154 Astra Control Center BEHEIXEIBMEF MR, ERTLUKIRFER Docker T
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Podman

a. ¥ reRMANALR / sp2 =08 | BIERVEM R FQDN SHAFIRE

=]

"gregistry" o

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

b. HFRIFFMR

[netapp-user@rhel7 ~]$ podman login -u ocp-user -p password
-—-tls-verify=false astra-registry.apps.ocp-vmw.cie.netapp.com

WRERA kubeadmin user BREIFZRIMR, 1FEA token £ password -
(:) podman login -u Ocp-user -p token -tls-verify=false
astra-registry.apps.ocp-vimw.cie.netapp.como

@ HE, EHAILICIERSK,, DEEMRRIESRM / SUIMREERHE (
BATEEEHREM /ihR) , HERRSKFNEEREERR.

15N

C. 82 Shell FIZAXX FH 1 LA FARBREMEEIE o

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

for astraImageFile in $(ls images/*.tar) ; do
# Load to local cache. And store the name of the loaded

image trimming the 'Loaded images:
astralmage=$ (podman load --input S${astralmageFile} | sed
's/Loaded image(s): //"')
astraImage=$ (echo S${astraImage} | sed 's!localhost/!!")
# Tag with local image repo.
podman tag ${astralmage} ${REGISTRY}/S${astralmage}
# Push to the local repo.
podman push ${REGISTRY}/${astralmage}

done

NREHEMRERZAREHIES, BYRIE shell BIZSH XY podman #EiX

@ % podman X Sregistry/$ ( echo SastraImage ° s/

d. fEXXHFRIHAAT



[netapp-user@rhel7 ~]$ chmod +x push-images-to-registry.sh

e. {17 shell fil7s,

[netapp-user@rhel”7 ~]$ ./push-images-to-registry.sh



Docker
a. ¥ reBMAALR | R =IE) / B RYEAMZR FQDN SHAFIELZE "gregistry” o

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

b. HFRIFFMR

[netapp-user@rhel7 ~]$ docker login -u ocp-user -p password

astra-registry.apps.ocp-vmmw.cie.netapp.com

WRERA kubeadmin user BREIFZRIMR, 1FEA token £ password -
(:) docker login -u Ocp-user -p token astra-
registry.apps.ocp-vmw.cle.netapp.como

@ HE, EHAILICIERSK,, DEEMRRIESRM / SUIMREERHE (
BATEEEHREM /ihR) , HERRSKFNEEREERR.

C. 82 Shell FIZAXX FH 1 LA FARBREMEEIE o

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

for astraImageFile 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 S${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.

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

# Push to the local repo.

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

done

d. EXHEHIT

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

e. $117 shell fiZs,



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

4. ERIFAHEENLEREIEMRE, HBIREOEMR TLS IEH_LEZF OpenShift Tim. AL, B
F3 TLS JEFH7E OpenShift-config ss &2 =B EIZ—NECEMSY, FHFEEAHBIERREGEE LG
IEBAIS,

[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

NREFANZEEENRIERMEIA TLS IEHAI OpenShift WEREAMRMEEH, MM
FERBR P RXEIEBEHEBAENZ. BN ZEHRIGES, EAIUERm<

oc extract secret/router -ca -keys=tls.crt -n OpenShift-Inuse-operator

3. 9 Astra ITHIH0\8E 65 B TiE] Net App-Acc-operator o

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

namespace/netapp-acc-operator created

6. FEARZIEANE—1Z, UERE NetApp-Acc-operator i T (a] RV EMR.

[netapp-user@rhel7 ~]$ oc create secret docker-registry astra-
registry-cred --docker-server=astra-registry.apps.ocp
-vmw.cle.netapp.com --docker-username=ocp-user —--docker

-password=password -n netapp-acc-operator
secret/astra-registry-cred created
7. £/ cluster-admin 5 RE R EI Red Hat OpenShift GUI £ &,

8. M "Perspective" FHIFIIFTRHERF "Administrator” o
9. $#1% Operators > OperatorHub F1¥Z Astra .



Rz Administrator

Home

Operators

OperatorHub

Installed Operators

10. 3%#F NetApp-Acc-operator Tile , ZAFEE Install,

#}_ netapp-acc-operator

2112.63-1 provided by NetApp

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

@& Basic Install
! and cloning.

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

11. 1 Install Operator R L, ESFAERIASE, AFEE Install,



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. FFHRERRETM.

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

13. IRERARERINE, SMEIRE View Operator o

10



@ 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. SRSTESE R F Astra Control Center BI3RHBY create Instance o

Installed Operators > Operator details
netapp-acc-operator
2112.63-1 provided by NetApp
Details YAML Subscription Events  Astra Control Center

Provided APIs

@ Astra Control Center

AstraControlCenter is the Schema for

the astracontrolcenters AP

@ Create instance

15. 1EE Create AstraControlCenter Form —'?—Eﬁ, %E%f& Createo

a. tAJLI4REE Astra Control Center S8 #Ro

b. Wl UBHAHEREMNZR. BINRE Bz,
C. 3\ Astra f=HIH0EY FQDN

d. i\ Astra I=HIHROZS; BAOAER T2 EREMhRES.

11



e BN Astra IZHIPOBIKR BN ERSIFAEE, FlNRF, BRMB-FEp L,
f. BASEIULEERR, BRINMES Retain o
g EREGIEMRT, BNEMKRL FQDN DUIRTEFREHEEZEMRIFIRMIVABR R TELRG

Ff astra-registry.apps.ocp-vmw.cie.netapp.com/netapp-astra )
h. IREEREMRFEHITENIIE, BEMREGEMRIBABANE BT,
. 79 Astra I=8IFROZRIRGIECE Y BIiED.
. MIRER PVC MBTEIFRINFEE L, BMANFHEEEM,
k. EX CRD SMEHI%EIR,

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

ErmailAddress 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

BEpfery (AE)

1. EFEAAnsible IS FMELE AstraiThlFit. BEERELRERAnsiblefIUbuntus{RHELITE . 1R
SR ITIRME "I iEABF UbuntuFMRHEL,

2. FRRIEE Ansible RAH GitHub 77f&

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

3. B RFINetAppZiFih s H T HBRIHRASHINetApp Astraizflhity. Alt, EBEETE NetApp bk Rt
AL, THS tarball f&, SEE®HD T ik,

(D) B Astra Control HIRAYFATIE, A1 "Astra IS

4. BB FEN B R EAstraiTHl ORI OpenShiftE 8 BB B2 R i R Akubeconfig X 5o
5. ¥ B FEXH na_astera_control_suite -

13
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cd na astra control suite

6. Ri8 vars/vars.yml' X, HEBFAEERERTE,

#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. BTSSR LIERE Astra 1TFHIHR0. WTFRERE. HHEEFMEErootdFi%,
NRIEITIZHEEFMBIAF Arootsk At & 7 L& iSsudo. FBTTU Far LI T2 F A

ansible-playbook install acc playbook.yml

NRAFERETETEBRsudoif IR, BEEITUTSB<LIEITREEFM. ARKAsudoZ i,

ansible-playbook install acc playbook.yml -K



ZRETE
1. SERRETTREEE /19 #h8/8], J0IE NetApp-Astra-cc MR FTEHFHIFFE Pod MRS ESHEBAILE
FEiE1To
[netapp-user@rhel’7 ~]$ oc get all -n netapp-astra-cc

2. & Acc-operator-controller-manager HEMRRZEE Mo,

[netapp-user@rhel7 ~]1$ oc logs deploy/acc-operator-controller-manager -n
netapp-acc-operator -c manager -f

() UTHEET Astra REROERNRE,

{"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"}

3. AFEFRE Astra ITHIFR LA 22 CRD XA EIRG B FhpM i, ZEB2MINNE] Astra =
Aty UUID BIFERTER Acc- o« BITUU T2

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

astra 345¢c55a5-bf2e-21£f0-84b8-b6f2bceb5e95f

@ Fb B, BZEEA Acc-345c55a5-bf2e-21f0-84b8-b6£f2bce5e95F o

4. JKEY traefik ARSZ 8T #i2s IP o

[netapp-user@rhel’7 ~]$ 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

O. 7 DNS RS 2]HAIM—158, & Astra =640y CRD XA 1EtEY FQDN 15[ traefik ARSZHY

16



external-IPo

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. MBI Astra 1ZHIF0RY FQDN BRE3Z GUI o

17



< 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. BIRfEMA CRD HigMAVEIE &R B FHp It ERE Astra I=HIROER AR REY, BREENEN,

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!

least one special character

UPDATE PASSWORD

8. MNREBIEAFHRINE Astra I=&H|h0y, ESAEI Account > Users , B Add , MINABFRHIFAEE, ARG
B Add .

18



& Add user

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
will be prompted to update their
password the first time they login
to Astra Control Center. They will
also inherit access to account-wide
credentials according to their role.
Read more in users (4.

Email address

tme_nik@netapp.com

PASSWORD

Temporary password Confirm temporary password

Passwords must contain:

At least 8 characters

+ No more than 64 characters
s At least one lowercase letter
» At least one uppercase letter
L]
L]

®

At least one number
At least one special character
USER ROLE 7

Role
~
Owner

9. & Astra I=HIFROFIATIREEBIETT, TERFITFIIE. ERMIFANLE, BESME " 0KF ">" YFaE "
, Bl AINFRRE ", AR EFRIFRNEX .

ADD LICENSE
Select and add a license file.

License file

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

@ WMREELESNEE NetApp Astra 5HIFUOIHBRIRIE, ATASEBRIBBARFIRE "Ithibh

o

% Red Hat OpenShift E£35F it Ell Astra =60y

B Astra ITHIPOEBEIBEMN T (ERE, B0 M Red Hat OpenShift ££8%,
7EAf Red Hat OpenShift 52

1. 88—FZ R OpenShift E2E¥RINE Astra $THIFROH N EH#ITER, BREELBHHFRERMER, £F
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https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra

2.

20

OpenShift S8 kubeconfig X1, SAGEREIEREE,

@ Add Cluster STEP 1/3: CREDENTIALS b4
—
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
. i 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.
Kubeconfig YAML file Credential name
ocp-vmw kubeconfig.txt ocp-vmw

=
X

Cancel Configure storage —

Bl LAY kubeconfig X1, LUMEFHARAF ZMNZBRSEHITENDIRIE. SHEE—RER
HEtEEiSHA, HErRIRER MR ATERl. NetApp BiIERREERF ZMEIERY
kubeconfig X OpenShift E£8HF AR E Astra ZHIH O

Astra IZHIFR LSRN & ZFHNEMESS IME, 1EIZFFH NetApp ONTAP EH SVM Z#5HY Trident BLE
&M storageclass A, ARRFEE. F F—1EKP, WIEFHAER, ASE8E Add Cluster .



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. REBIE 1 A \}Iﬂﬂﬂ’é/\ OpensShift &£8%, HlfE, EERKTN " IET'ZiI)u "IRE, M Astra I=HIHOE
WNHBTHEHREVENRIE, RIEME, SERSKEENRR " EEE

& 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
<

(D AR EEH LRENRENZEMRPIREBREET, B Astra 26RO EERIFRA Red Hat
OpensShift SERERN B RIHIRI AT LRENRGIEM R,

4. ¥ ONTAP £EERTEMEAR «—r)\, LUEH Astra =6 OMERNEIRETTEER, 3§ OpenShift S8R5
Astra #B2E T storageclass 5, ©=BMEAMHKELZIFIZ storageclass B ONTAP &8, BERSRKES
NEIEEEM Astra 150,
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2,%3 admin

&} Dashboard

MANAGE YOUR APPS

© Apps

) Clusters

MANAGE YOUR STORAGE

B Buckets
MANAGE YOUR ACCOUNT
& Account
B Activity

& support

£ Backends

+ Manage

Name ¢

172.21.224.201(ontapsan_10.61.181.243)

17221.224.211(ocp-trident-replication)

Status Capacity
VAN Not available yet
A Not available yet

% Managed Q Discovered €

1-2 of 2 entries

Type Actions
ONTAP Discovered v
ONTAP Discovered v

o. BT\ ONTAP &8, 1B#EIEN, BE TR, AREEFEEIEN ONTAP £ ZNMNER, WA
ONTAP 85 XiE, RHEEER, ARRESNEFHERER,

22

£=) Manage ONTAP storage backend

CREDENTIALS

STEP 1/2: CREDENTIALS

Enter cluster administrator credentials for the ONTAP storage backend you want to manage.

Cluster management IP address

172.21.224.201

User name
admin

AERE, RSB ENR Available .
ONTAP R4 _FRIHENERE Bo

Cancel

Password

enssans

Review information -

o

MANAGE STORAGE
e BACKEND

Storage backends provide storage
to your Kubernetes applications.

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 (5.

£ ONTAP

IMIE, XLFHAIRMEX OpenShift EEFHRAIKA LS UK



& admin Q 2

3 Dashboard
2 Backends

MANAGE YOUR APPS

© Apps + Manage % Managed Q Discovered

@ Clusters 1-2 of 2 entries

MANAGE YOUR STORAGE Name Status Capacity Type Actions

£ Backends
@ = 0.11/1.07 TiB: 9.9% ONTAP9.8.0 Available &

K8s-Ontap ©
5 Buckets

MANAGE YOUR ACCOUNT ONTAP-Select-02 @ = 0.07/2.07 TiB: 3.3% ONTAP 9.8.0 Available v

& Account
E] Activity

EQ Support

7. BAER Astra 1THIR0OE OpenShift E£8¥ 2 B ITRDINER, EHMEESIF S3 NI RFME T ER-
BRI iFA9EINEE ONTAP S3, StorageGRID #1 AWS S3 . Altk, FHITESECE— AWS S3 7ZiE%H
% BRI "D, BE "MD", SRR " @B S3" . BAEX S3 FESBRMEENIFAEELL
HEE, B8 1=|:" B EEDERISENTHEANEESER ", AREERN.

[ Add bucket

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
] Generics3 ocp-vmware2-astra-cc selected cloud will be designated
as the default bucket for backup
and clone operations.
o ) 53 server name or IP address
Description (optional) s3.us-east-1.amazonaws.com Read more in storage buckets (5.
v his | K e ket fi 1 u

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 p
AMWS‘TCFKDSUSHWSZXABD G

Credential name

AWS-53

EFRERIFINBER
JEA Red Hat OpenShift £8%f5, ERILUET Astra T8I0 2T EEPENN AR H N E#1TEIE,

EENARERF

1. 1E% OpenShift &£&##1 ONTAP [Gim M E Astra I=HIF0GE, EHIPOREEMFBAMFIE &R T EHE
F{ERERTSETE ONTAP fGinACERY storageclass FIN FHFEFo
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& admin @

3 Dashboard

Apps

MANAGE YOUR APPS

Actions ¥ + Define @ Allclusters ~ = % Managed Q Discovered @) @ Ignored

S Clusters 1-25 of 29 entries >
MANAGE YOUR STORAGE Name 1 Ready ~ Cluster Group Discovered Actions
£ Backends
+  accoperator-system ©@ G opvmware2 = acc-operator-system 2021/07/29 11:11 UTC Unmanaged v
B Buckets
+  accoperator-system @ G opvmw = accoperator-system 2021/07/29 11:09 UTC Unmanaged Vv
MANAGE YOUR ACCOUNT T
& Account
+  default @] & opvmw = default 2021/07/29 11:09 UTC Unmanaged v
B Activity
& support + default (&) & ocp-vmware2 = default 2021/07/29 11:11 UTC Unmanaged Vv
+  hive G ocpvmware2 = hive 2021/07/29 11:11 UTC Unmanaged v
4+ localcluster ©® O opvmware2 = local-cluster 2021/07/29 11:45UTC Discovering €
<

2. SMBIZAER > BRI, AEREEM-A Astra BENUARFZANTHNE, AEREHEE,

L

& admin @

f Dashboard

© Apps
MANAGE YOUR APPS
Apps Actions ¥ + Define @ All Clusters ¥ = % Managed Q Discovered @) @ Ignored
B Clusters 1-25 of 29 entries >
MANAGE YOUR STORAGE Name * Ready  Cluster Group Discovered Actions
£ Backends
+  wordpress-astra-ff4fo © G opvmw = wordpress-astra-ffafo 2021/07/29 11:09 UTC Unmanaged v
B Buckets
Manage
+ castral ocp-vmware2 = wordpress-astra-fd2 :
M ENAGE YoURACCAUNT wordpress-astra-fd2aa & ocpvmware2 wordpress-astra-fd2aa 2021/07/29 11:11 UTC gnore
L Account
+  wordpress-astra-5eeh9 ©® O opvmware2 = wordpress-astra-Seeb% 2021/07/29 11:11 UTC Discovering OV
E Activity
upport + wordpress-astra-5ed9e ocp-vmw = wordpress-astra-5ed9e 2021/07/29 11:09 UTC Unmanages -
X s dp o @ d o ged
+  wordpress-astra G ocpvmw = wordpress-astra 2021/07/29 11:09 UTC Unmanaged v
+  wordpress ©® O opvmw = wordpress 2021/07/29 11:09 UTC Discovering (¥
<
RSN AIARES, HALE "Apps” H5H " BT TER
1. N AREFREEND %, HEITE "Apps" Bf57 K "Managed " IR FEH.
© Apps
Actions ¥ 4 Define @ All Clusters ~ = % Managed (Q Discovered @ Ignored
1-1 of 1 entries <
Name ¢ Ready Protected Cluster Group Discovered Actions
wordpress-astra-ff4fg @) ® £ ocpvmw B wordpress.astra-ff4fo 2021/07/29 11:09 UTC Available v
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RIPIEHIN FBZRF
156 Astra IO EBNARFTFRHEZE, EAUAXET FHHRERPRE.
DI M AR

[ AIZFAYIREES I —1 ONTAP Snapshot 874, Z&|4s7] A F1R#EiZ Snapshot 843G N BEERERD T
[ E4F E BT iE] s

1. BANARFCIERE, ESMZ "Apps" > "Managed " &I+, SAGREHEENEBIZE Snapshot BIZAAIL
BiEFF. BENAEFBMENN THERE, SAFET Snapshot o

@ wp Running v

Snapshot
J‘A{" APPLICATION STATUS 9 APPLICATION PROTECTION S§7
Backup
Health Unprotected
@ y A\ unp e

Restore

Images Protection schedule Group Clust

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

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

2. MNRBRIFAER, BET—Y, AFEE Snapshot . BIRREBANAZE—2, ERICIRREG, K
SRHTNA A

) snapshot application S ABEATTTE bs

SNAPSHOT DETAILS
[@ 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

SN AR &R

N REFNEN AHHRNAREFIESRSAERFNEE, FEHESIINMAT, AEFRETENREMED
B,

BE Astra REITOEHHTRSERAER, LMFEALIFH ONTAP RAREBRAFIEE. Alt, FHA
R
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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. B7E Astra IZFIP O RIZR ENAREFNED, BESMEINAER > REERD+F, ARREESEHNLHARE

Fro BN AREFRMESHN ThRE,

© wp

+\~ APPLICATION STATUS

() Healthy

Images
docker.io/bitnami/mariadb:10.5.13-debian-10-r58
docker.io/bitnami/wordpress:5.9.0-debian-10-r1

ARBEEED.

Protection schedule
Disabled

/N Unprotected

Running v

Snapshot

@ APPLICATION PROTECTION S7

Backup
Clone

Restore

Clust

7S Unmanage

2. GAEDFAERE, EERATRESOXHNNREFHELIR, RET—F, BEFHAEERE, 2EHE&ED. R
ENAREFRNEENAD, EHTERFER/LOHNIE, &PMITRE, SMRESEENTH.

Backup application
BACKUP DETAILS
Name

wp-backup

BACKUP DESTINATION

Bucket
na-ocp-astra/na-ocp-acc  Available

RN AER

=

>0

il

o

STEP 1/2: DETAILS
—_—

X

ﬁ CREATING APPLICATION
BACKUPS

Astra Control can take a backup of
your application configuration and
persistent storage. Persistent
storage backups are transferred to
your object store. Enter a backup
name to get started.

Read more in
Application backups (3.

@ Application
wp

[J Namespace
wp

$ Cluster

ocp-vimw

IFR—1 1%, AN AREFEREFE—SHETHNRIG R TRISRZERE, USKIN AR RIPFAENR

1. BERRNAER, BESMEINAER > REERTR, ARREHEXNAERF. BENBREFATEUR T

;'?réis AR BT Restore o
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-\~ APPLICATION STATUS

) Healthy

Images Protection schedule
docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled
docker.io/bitnami/wordpress:5.9.0-debian-10-r1

Running v

Snapshot

9 APPLICATION PROTECTION §7

(@) Partially protected

Group
= wp

Backup
Clone

Restore

Clust
0 . Unmanage

2. MARFEaSBTENEN, EREFHTRINES, AREREREMNERBEEMTBRFNENIER

Eo %E':T—F_ﬂ;o

STEP 1/2: DETAILS

O Restore application

O
RESTORE DETAILS
Destination cluster Destination namespace
S ocpvmw v wp
RESTORE SOURCE
Application backup Ready On-Schedule/On-Demand
] wp-backup (&) On-Demand

B3 snapshots & Backups

Created *

2022/02/28 18:54 UTC

3. EEBERP, WA restore , AREEEFMIEEFEE Restore ,

@ RESTORING
APPLICATIONS

Astra Control can restore your
application configuration and
persistent storage. Select a source
snapshot or backup for the
restored application.

@ Application
wp

(] Namespace
wp

@ Cluster

ocp-vmw

27



¥) 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
@ ORIGINAL GROUP @ DESTINATION GROUP
= wp - wp

@ ORIGINAL CLUSTER @ DESTINATION CLUSTER

ocp-vmw ocp-vmw
o) RESOURCE LABELS Q RESOURCE LABELS
e]e] e]e]

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. Y Astra I=HIROEEREER EERNAREFN, fNAREFBENERRS, 7 Astra REHONZI A
BFHNRERRGE, ZNBREFFHENETRRS.

©) Applications
Actions ¥ + Define QD - L * 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

RN AR
TR N RIEF R ER LR SInEER, WHTHR NN AREFRIPINCERE, EE— 1 Fi#EE

IANY

imAE—SE B e N FATEFEY, =M NetApp FlexClone 2R, MTIEILABIET52fE PVC H & EE=IEL

1. EnENAER, BESMEINAER > REERTR, ARREHEXNAER. BENBREFATEUR T
X8, ARBHRkE,
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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. GAHSRRTEFAER, SEERHERETINER, AREREEMNERE, &NERNAREFHNY
H'J)Ik/u\ﬁlzilzhéﬁ% |E—|.|o TET:‘FQH'fm:%\F ifE—F_bF#ﬁﬁ.ntEﬁlﬁféﬁﬁﬂjﬁf&o

Clone application STEP 1/2: DETAILS X

CLONE DETAILS
@ 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

£ ocpvmw 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. Y Astra $zHlFROEIRE SRR LOIBNARERFEY, MNAREFFHN " EELXM " KE. 1F Astra ZEH1E
MBI RIEFNFRERRRE, ZNAREFFENT RS,

@ Applications

Actions ¥ + Define Q@ - " * Q @ @

& 1-2 of 2 entries

Name Ready Protected  Cluster Group Discovered Actions
wp ) O £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 #i&

Astra Trident @— R EE R TIFNEREHIZER, EHB T A28 Kubernetes 3%k, 3% Red Hat
OpenShift o Trident A1 581E NetApp ONTAP 1 Element 72 RATERRIEE NetApp 1ZME~=mASE A EH
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, FERXEZHF NFS F1iSCSI #Ei%, Trident RIFHRZEF ME NetApp EER AL ENEIREE, MLEEE
EIERT, MMINRT DevOps TIERBVERE,

BRI LRIET R BXRMEFER AL SEES MEERR, UKRISREFMEIIE, SFEUEES, HEBER
Bs QoS Fall, LUMRIE—ERFHIERE. EX/E, AAARAIUERTERERAXERREIBKAEEER (
PVC) , HRERXAEEFHEHRINEIES,

Astra Trident EERIERI AL EE, W% Kubernetes —1¥, BFELAHIENR,

EHThR Astra Trident F 2022 &£ 1 B &%, 2MRXAY Trident ARABIZIFFIR, BIEZZIFFIRFINE
Kubernetes 93 & hiezs "ItE4k"

M 20.04 higFH4a, Trident IREF Trident ##{ERATT. 1RIERAILIBUAMRERE, H W Trident RETIZH
EBER Pod IRMEEINILE, BEBHEBE.

£ 21.01 hRH, FAHRET —1 Helm EIR, AT EL Trident ##{ESBRE,

& Astra Trident
EEOZHAFEE F2E Trident HEEBE XA NS, BMUTHE:
1. BLETFTHIIESEBE T EILFIRIIANS. Trident B9 BTARZASH 22.01 , BRILUTRE "Lth4k",

[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://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. NTFERVER 4B HIREY Trident &%,

[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]$



{5/ Helm &% Trident 12{E R

1. BERAPERN kubeconfig XHMNUBIRBENIMRE S, UWELERLSIBZXY, B Trident :2H1E
B I S RYIETR

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

2. TR EEDBEIZ Trident SR (8IAY, BT Helm 85 M Helm B RHH tarball Z2E Trident &{ER,

[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

I\

3. e LB BB 18]I ITH Pod SR tridentctl & XA E B LM RZASFIGIE Trident 28
FIhZE,
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[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS

trident-csi-5z451 1/2 Running
trident-csi-696b685cf8-htdb2 6/6 Running
trident-csi-b74p2 2/2 Running
trident-csi-lrwé4n 2/2 Running

trident-operator-7c748d957-gr2gw 1/1

[netapp-user@rhel’7 trident-installer]$

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

fom e frmm e +

@ ARLEFERT, ERHREAEFEBENX Trident #f&. EXMIBERT, EAJUFEHEE Trident

BRIERHABHAESHERUEEXERE,

FEhZLEE Trident I21ER

Running

./tridentctl -n trident version

RESTARTS
2

o O O O

AGE
30s
30s
30s
30s
36s

1. B, APPSR kubeconfig XFMUEIRENIFRTE, UEERKSIAEXME, EA Trident KH

RIB LS FFRYIED,

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

install/auth/kubeconfig

2. trident REEF BREEATEXFMEMRFZRARINER, EHREHNEREE

TridentOrchestrator HBENXRIBRE Xo

[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. BT Trident SHRZE], BEAIRLNE BEERP R Trident HE =il

[netapp-user@rhel7 trident-installer]$ oc apply -f deploy/namespace.yaml

namespace/trident created

4. J3 Trident 21ERZPECIEFFBNRIE, FIUNARIEGALIE ServiceAccount , & SClusterRole
ClusterRoleBinding , /3" erviceAccount , &F PodSecurityPolicy "SR {ER RS EliE,
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5.

IR
150

[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

AR U T e LR ER BB RN ERRS:

[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. IEIRERE, EKIMERIUERERZE Trident o XEEOEE TridentOrchestrator o

34

[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%

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 Message
Normal Installing 80s trident-operator.netapp.io Installing
Trident
Normal Installed 68s trident-operator.netapp.io Trident
installed

\y

7. el LB KB A B S 8]PISITH Pod B tridentctl Z i & XA E B LM RZASFIGIE Trident 235
FIhZ i,

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

NAME READY STATUS RESTARTS AGE
trident-csi-bb64c6cb4-1mdoh 6/6 Running 0 82s
trident-csi-gn59qg 2/2 Running 0 82s
trident-csi-m4sz] 2/2 Running 0 82s
trident-csi-sb9k9 2/2 Running 0 82s
trident-operator-66£48895cc-1lzczk 1/1 Running 0 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 +

LT R LU TR
NFS

K% Kubernetes 53 R4 E1F1 K AR & =PI A FEFEAIAL RN NFS Finf G e RiER, afF
Red Hat OpenShift

B2, T NFSV3 , BEFImMARSBZIEKBEMEHZBINNE, Hit, FPim&RA SUNRPC {EERFZFER
WS RS EXIFHEFEIELY, LUR(R NFS ERNREMRE, MARSS B[ FLR/NERZIIEO RN,

3F ONTAP , IR A SUNRPC {EfERZB 00 128 , Bl ONTAP —XEJLLALIE 128 N & NFS iEK.
BZ, RMERAT, S MEEM Red Hat CoreOS/Red Hat Enterprise Linux 2214 65, 536 > SUNRPC
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HEREZB. RINEERIEIREN 128 , BILTE OpensShift FEAITENEEIRIER ( Machine Config
Operator , MCO ) RSERIIEIEE,

E{E2X OpenShift T{ETI AR A SUNRPC 1GEREE, BTMUTHE:

1. & F 3] OCP Web 4I& H S#1Zl Compute > Machine Configs » 25 Create Machine Config o S #IFF#5
MG YAML X, SARBEEEIE,

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,b3B0aWIucyBzdW5ycGMgdGNwX21heF9zbGO0X3RhYmx1X2VudHIpZXMIMTI4Cg=

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

2. QI MCO f5, REEFMBIFIR LNARREHENEMR. BMNIBARANFE 20 7 30 £, £
oc get MCP WIERENATHENEE, HHFREEHNRTHIHENEE M.

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

NAME CONFIG UPDATED UPDATING
DEGRADED

master rendered-master-a520ae930e1d135e0dee7168 True False
False

worker rendered-worker-de321b36eeba62dfd4lfeb’bc True False
False

iSCSI
BETHETNRMFES, UEERET iISCSI MURGHIREFES, EUMREZFFILINEEFRAR M4,
£ Red Hat OpenShift 1, FIIEIESBEEEE MCO (GIEHNEERFR) NATFEEREIMEEN,

ERETET RLUBTT iISCSI AR, BFRMUTHE:
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1. ZF 5] OCP Web =4I& H S#1Zl Compute > Machine Configs » 2 Create Machine Config o S #IFF#5
M YAML X1, SAiesEeliE,

NMERZIRIZHT

apiVersion: machineconfiguration.openshift.io/vl
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 99-worker-element-iscsi

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

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

osImageURL: ""
fERAZRIZET:
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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. IERER, BHRENATIFNTRHAEMMBENANFTE 20 3 30 D €A oc get MCP BWIER
BNATHENEE, HHRAREEFRINITENEE R, EXRUERIIITFETSR, LA iscsid BRSS1E

Eiz1T (WNREMAZEE, W multipathd ARSSIETEIETT) ©
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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

@ Lte5h, E R LUEE RIS B HAREIET oc debug L KHMIA MachineConfig ERIIN A A
AR5 ERITHAS B0

BIBEFERS SR

SERY Astra Trident I2{EFR RS, EHAAFTERBIE NetApp FEFSEERIR. 15IH0 LT g4 akig
BHEIE Astra Trident o
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* "NetApp ONTAP NFS"
* "NetApp ONTAP iSCSI"
* "NetApp Element iSCSI"

NetApp ONTAP NFS f2&
TS A Trident 5 NetApp ONTAP 72ERAMIER, EUFOIR—ER, UESEERIHTEE.

1. FHMNREFEFIRMET sample-input folder BREMFHIRAIRIRX 4. XTi2HEt NFS A9 NetApp
ONTAP &%t, ¥ backend-ontap-nas.json XEEHIZEHNIT{EE RHREZX .

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

2. #%%8 backendName , managementLIF , dataLlIF, SVM, AFP%&, FMEZEE,

"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"

@ RIEMIER, BBEENX backendName {ETE X storageDriverName #1/5 NFS 12 {tARSSHY
dataLIF B94HE, LUETFIRF.

3. REWBWMNMHE, TITUTHLTUIRE— Gk,
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42

[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== +

tliERimE, EETREACB—IEFESL. SRE—F, FILFE sample-inputs XFFRFPIIIFIFHE—
THEEREX . REEHFZITIEERAHTUENRE, URRFEIZRER.

[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

AT ISR ITHME—RIB R, AHRIENEHREEIRDIEFNZMREN backendType B, BiEEE
name-field {8, fEEXINE|IHIZE,

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

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

backendType: "ontap-nas"

()  teXfehEXT—MER FsType MAETE, ALIE NFS BHBBRILT.

B1T oc SR ULBIREFHES,

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

BIEEMERE, BRMOIEFE—NKAMLEIERK (PVC) o Lh4h, EALITE sample-inputs FfERA—R
5l pva-basic o yaml file KHITIIRIE,



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

8. le\ﬁjﬁjﬂtlttj‘(ﬁ:iﬁﬁﬁ’\]ﬂﬁ—éﬁﬁ%, Eﬁf% storageClassName ?Eﬁ'—ﬁﬂ“lﬂ”ﬁﬂ@ﬁ"]?ﬁﬁ@@ﬂo E.[LX*E?EEEE%
NITERENEEH—FP BENX PVC EXo

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

9. Kt oc % EIE PVC . WRIBFFEIEMEEENA/, CIEFTREFE—LitE, &R UEZIETME
BT

[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-b4370d37-0fad4-4cl7-bd86-94f96c94b42d 1Gi

RWO basic-csi s

NetApp ONTAP iSCSI it &
Z B Trident 5 NetApp ONTAP EFERZRIER, B MEIE—1Gin, UESHEERAHITESE.
1. FHORETFAPIRMT sample-input folder BREMFRIRAIRIRS 4. XFTFiH iSCSI B9 NetApp
ONTAP &%t, ¥ backend-ontap-san.json XEFEHIEENIT{EE RHAHREZX .

[netapp-user@rhel’ trident-installer]$ cp sample-input/backends-
samples/ontap-san/backend-ontap-san.json ./
[netapp-user@rhel7 trident-installer]$ vi backend-ontap-san.json
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2. YREEIESZH Y managementLIF , datallF , SVM , FAFR BFEBE,

"version": 1,

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

"svm": "trident svm",

"username": "admin",

"password": "password"

3. REWBmNMHE, TITUTHSUIRE— Gk,

[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. QIRERE, BETRONEIB—IEFMEE. SEHE—F, FILTE sample-inputs XK ARIRHEE—
THITFEERX . FEERIZI TFERAFTUENRE, URRFEZNGR.

[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. AT UL #HITHIME—RIER, NICIENEIREEIRIEFINZFENX backendType o BiEEER
name-field {8, TEEXIE|HIZE,
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

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

backendType: "ontap-san"

ST ERRE X T — M A FSType MIETATE, 1E ISCSI /G, AILUBLERERIEEN
(D) Linux XHRGEE (XFS, ext4 %) , WAILUBIRILE, WE OpenShift REBFERBHX
H 55,

6. 1517 oc s UBIETFEE

[netapp-user@rhel7 trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

7. BIETFEEE, BRIMRIEBRE—KAMEIER (PVC) o Itih, ERILITE sample-inputs FEA—R
5l pva-basic o yaml file KHITILIRIE,

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

8. le\ﬁjﬁjﬂtlttf(ﬁ:iﬁﬁﬁ’ﬂuﬁ—éﬁﬁ%, EET% storageClassName ?Eﬁ'—?ﬂ“lﬂ”ﬁﬂ@ﬁ"]?ﬁﬁ@@ﬂo E_[L){*E?EEEE%
NITERENEEH—FP BENX PVC EXo

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

9. Kl oc %G PVC . RIBFFEIEMEEENA/, CIEFTRERFE—LitE, &R UEZIETME
e pUIE=
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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

NetApp Element iSCSI &

EF A Trident 5 NetApp Element TEERAIIER, BAMNLIE—NGiE, UEFER iISCSI il SEFEHERSH
TiEE,

1. THMNZRTIEPIRMT sample-input folder BREMHIIRFIGEIHX M. TR iSCSI ARSSHY
NetApp Element &4, & backend-solidfire.json XHEFFENITIEE RSP, REREEZXH

[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. Y48 endpoint T EMAF, 15 MVIP &,
b. 4miE svIP 1B,

"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, "maxIOPS3S":
2000, "burstIOPS"™: 4000}},
{"Type": "Silver", "Qos": {"minIOPS": 4000, "maxIOPS":
6000, "burstIOPS": 8000}},
{"Type": "Gold", "Qos": {"minIOPS": 6000, "maxIOPS":

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

2. REGFIERXHE, BITUTHRLEBRE— /G,
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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. RIEfERGE, MIETRUFMIZ—NFHER, SEH—H, BJLUTE sample-inputs XHFRPNIFIFRE—

THITFERX . FEERIZI TFERARTUENRE, URRFEIZNGR.

[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. PSS EHITHE—RIER, At ENRIHREERDIEFHNZIFEN backendType B, BIEFER
name-field {8, fEEXINE|IHIZE,

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

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

backendType: "solidfire-san"

SRR N T — & A FSType MIEIETE. 7ESCSI /G, AIBLEREHEN
(D Linx XHRHHE (XFS, extd %) , WALUSERIRLISLY OpensShitt REEEMIIL
R

5. 1B1T oc #p % ABIETFES,

[netapp-user@rhel7 trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

6. BIEBTFMELRS, BHAMEEE—NMKAMEIER (PVC) o L4, ERTLIIE sample-inputs REA—R
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5l pva-basic o yaml file RHITILIRIE,

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

7. AR S HITRIME—YRIERE, 1R storageClassName FERSNINIGIZEMNFERITEL, rILIRIEERE
HNIERBHNEEH T BENX PVC EXo

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

8. &t oc B3R EIE PVC . RIBFMBIZNGEEENA/), SIEIREFE—LNE, HAERUEZIIEZTME
BT

[netapp-user@rhel’7 trident-installer]$ oc create -f pvc-basic.yaml

persistentvolumeclaim/basic created

[netapp-user@rhel’7 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
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