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ONTAP feature highlights
Storage Administration Performance & Scalability
+ Multi-tenancy = ONTAP CLI & API
+ FlexCache + nconnect, session trunking,
FlexVal & FlexGroup System Manager & BlueXP multipathing
= LUN
* FlexClone + Scale-out clusters
* Quotas
Availability & Resilience Access Protocols
= Multi-AZ HA deployment + SnapMirror Business Continuity * NFS-v3,v4,v41,v42 - isCsl
(MetroCluster)
* SnapShot & SnapRestore + SnapMirror Cloud SMB —v2,v3 *  Multi-protocol access
* SnapMirror
Storage Efficiency Security & Compliance
+ Deduplication & Compression = Thin provisioning +  Fpolicy & Vscan . LDAP & Kerberos
Compaction + Data Tiering (Fabric Pool) + Active Directory integration + Certificate based authentication
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Astra Trident CSI feature highlights

CSl specific Security

CSI NetApp® Snapshot™ copies and volume creation from CSI Snapshot +  Dynamic-export policy management

copies

¢Sl topology + iSCSl initiator-groups dynamic management

Volume expansion + iSCSI bidirectional CHAP

Control Installation methods
+ Storage and performance +  Volume Import + Binary +  Operator
consumption
* Cross Namespace Volume « Helm chart . GitOps
* Monitoring Access
Choose your access mode Choose your protocol

* RWO (ReadWriteOnce, i.e 1¢1) + RWOP (ReadWriteOnce POD) . NFS

+ RWX (ReadWriteMany, i.e 1¢»n) . SMB

* ROX (ReadOnlyMany) . iscsl|
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* HelmF ¥ — %= fEB L T. ROSAYZ S X & Tridentz 1 Y XA r—IJLLZE T, HelmF+— FDURL :
https://netapp.github.io/trident-helm-chart
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apiVersion: argoproj.io/vlalphal
kind: A

template:
metadata:
name: '{{nameNormalized}}-trident'
spec:
destination:
e: trident
er: '{{server}}’
source:
repoURL: “https://netapp.github.io/trident-helm—chart"
targetRevision: 23.04.9
chart: trident-operator
project: default
Licy:

syncOptions:
— CreateNamespace=true
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rosa create admin --cluster=<cluster-name>

ROESHBHADRRINET, 2FEALTIZRZICOTA Y LET, oc login AY Y RIFHAICEKRTR
INFE9J,

W: It is recommended to add an identity provider to login to this cluster.
See 'rosa create idp --help' for more information.

I: Admin account has been added to cluster 'my-rosa-cluster'. It may take up
to a minute for the account to become active.

I: To login, run the following command:

oc login https://api.my-rosa-cluster.abcd.pl.openshiftapps.com:6443 \
--username cluster-admin \

--password FWGYL-2mkJI-00000-00000
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https://console.redhat.com/openshift/overview
https://console.redhat.com/openshift/overview
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=0 ZFERALTISRARICOATAVTEZECHTEITET, VS XAZDERKICT T
ICadmin1—H'% {ER L TL 335 & 13, Red Hat OpenShift Hybrid Cloud 3> —JLh*5admin
() 2—F0sLF vl aEBLTSSRREOS 1Y TEET. ALRICOS I LTVS
A—HFDHBDRRIINTWVWBR e ZI )W I TBE. oc login ANV RZA>DIAT VR
(I\—O‘/Dﬁ’(‘/) o

2.7 5 X4 Dkubeconfig 7 7 -1 L% {ERY

FIBICRWET "CE5% ZELEEIL ROSAY 5 X2 B Dkubeconfig7 7 1 ILE{ERR L 9, &
Mkubeconfig 7 7 1 LIk, HE TY S XRX%ZACSIEMT B FICFERAINE T,

3.7 5 X ZADAstra Tridentd®1 > X b—JL

ROSAZY 5 X & |CAstra Trident (REFi/N—>3Y) ZA4 VA M—ILINEZTSICIE. UTOFIEDO LT NHIC
ROSZEWTEET, "CELHECELLETVW, 27X20OY —I)LHh 5helmZ{ERA L TTridentz 1 > X
E—JLTBICIE. T3 Tridentt WS 7OV CEERL £

Red Hat i A2 © ©

cluster-admin «

OpenShift Service on AWS

Projects

Y Filter = g - l'.l der J m
o x
Mame Display name Status Requester Created
G rident tricent @ Active os3admir @ Feb 12,2024, 954 PM

RIS, [AEBIE2a—DSHelmF vy — b URS MUZERLET, URLT7 1 —ILRDFER
'https://netapp.github.io/trident-helm-chart's JRIC. TridentA RL —ZBDHelm!) ) —X %
ERLE 9,
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Create Helm Chart Repository

Add helm chart repository

Configurevia: % Form view YAML view

Scope type

MNamespaced scoped (ProjectHelmChartReg

®  Clyster scoped (HelmChartRepository

MName *

trident

A uricue name ¥ tha Haln iT e Loy
Display name

Astra Tndent
A w [ ¥ ' r M@ for the Helr mar &0 gt

Description
MNetApp Astra Trident

A descriphion for the Helm Chart repository

Disable usage of the repo in the sveloper catalog

URL *

https://natapp github io/trident-halm --::har:|
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Project; trident ~

Developer Catalog » Helm Charts
Helm Charts

Browse for charts that help manage complex installations and upgrades Cluster administrators can cust

catalog. Alternatively, developers can try to configure their ow stom He art repo

| Al iterr All items

Q. Filter by keyw AZ -

Chart Repositories Helm Charts

Astra Trident ( e

OpenShift Helm Trident Operator
I- "l |'-.'l:- r::l'
A Helm chart for deploymn
Source MNetApp's Tndent CSl storage
Community (33)

Partner (42)

Red Hat (12)

AV —IILOBEELE 2 —ICED. Trident7O2 T FTRY REEIRL T, IANTDTrident’Rw RHAEIT
TNTWBZ e EEZELET,
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— RedHat
- OpenShift Service on AWS

Project: trident +
#2 Administrator

e Pods
Operators Y Filter = Name + Se - m
Workloads Name 1 Status Ready Restarts Owner Mem
Pods @ cr e
Deployments - S
@ vic CR 2/2 D
DeploymentConfigs 4
StatefulSets Q trid on 2/2 @ tride
Secrets -
ConfigMaps 0 ; a: : == @ ‘
CronJobs Q " CTr @ e
Jobs
0 R @ tride
DaemonSets gis
ReplicaSets Q trid - R 2/2 @ tride
ReplicationControllers :
HorizontalPodAutoscalers G : o8 @ :
PodDisruptionBudgets Q . - o6 ) @ tride
Networking 9 o or (RS RUEE

4TridentCSIZ7OES 3= 0V —I)lZFEALT. NYvIIVR, RL=UIFR RAFvToay IS RDEREVER

MUTFOYAMLZ 71 ILZER LT, Trdent/ N\ IV RATIT O ARL=—S0ZRATO VM B&
U'Volumesnapshot4 7 =7 % ER L £9 . 1ERL L 7zAmazon FSx for NetApp ONTAP 7 7 1 JL> X T L,
BELF, BLXUVT 7ML RTLDOSVMED I LTV vIL%ZE. Ny I I ROEEYAMLTIEEL T
TV CNSOFMERESRT BICIE. Amazon FSXOAWSO VY —JLICEEHL. 77 1ILS AT L%ZEZERL
T. B2 JIC#BEL£9, /. [UPDATE]2 2w LT, fsxadmin 12— :

@ ARV RZSA % ERLT. Ny RISOROAVY—=IDSEATo I b EERLT
D, YAML7 71 )L 2ERLTA I I b EERLIEDTEET,
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FSx » Filesystems 3 fs-049f9a23aac951429
fsx-for-rosa (fs-049f9a23aac951429)

¥ Summary
File system 1D
f5-049f9a23aac951429 (F

Lifecycle state
@ Available

File system type
ONTAP

Deplayment type
Single-AZ

55D storage capacity ‘ Update
1024 GiB
Update
Update

Throughput capacity
128 MB/s

Provisioned 10PS
3072

Number of HA pairs
1

Availability Zones

us-west-2b (§

Creation time
2024-02-12720:15:23-05:00

Network & security Monitoring & performance Administration

ONTAP administration
Management endpoint - DNS name
management.fs-04919a2322c951429 fsx.us-west-2 amazonaws.com (J

Inter-cluster endpoint - DNS name

intercluster.fs-049f922333¢951429.fsx.us-west-2 amazonaws.com (3

Storage virtual machines

Volumes Backups Updates Tags

Management endpoint - IP address
10.49.9.135 (9

Inter-cluster endpoint - IP address
1049949 @
10.49.9.251 (9

ONTAP administrator usemame
fsxadmin (9

ONTAP administrator password

| Update

* Trident/\w 2 > R

apiVersion: vl
kind:

metadata:

Secret

name:

type:
stringData:

Opaque
username: fsxadmin

password: <password>

apiVersion:
kind:
metadata:

TridentBackendConfig
name: ontap-nas
spec:
version: 1
storageDriverName:
managementLIF:
backendName: ontap-nas
svm: fsx
credentials:

name:

AbL—=YT35R

14

backend-tbc-ontap-nas-

ontap-nas

secret

trident.netapp.io/vl

<management 1if>

backend-tbc-ontap-nas-secret




apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-nas
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-nas"
media: "ssd"
provisioningType: "thin"
snapshots: "true"

allowVolumeExpansion: true
AFvToav b3 R

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

deletionPolicy: Delete

LFoOX>YRERITLT. NwIIVR, A ML= 05 R & Utrident-snapshotclass7 7 = b A
ERSNI-C e =mEL £,

[ec2-user@ip-10-49-11-132 storage]$ kubectl get tbc -n trident

NAME BACKEND NAME BACKEND UUID PHASE STATUS

ontap-nas ontap-nas 8a5e4583-2dac-46bb-b0le-fa7¢3816f121 Bound Success

[ec2-user@ip-10-49-11-132 storage]$ kubectl get sc
PROVISIONER RECLAIMPOLICY VOLUMEBINDINGMODE ALLOWVOLUMEEXPANSION AGE
kubernetes.io/aws-ebs Delete WaitForFirstConsumer true 3h23m
ebs.csi.aws.com Delete WaitForFirstConsumer true 3h19m
ebs.csi.aws.com Delete WaitForFirstConsumer true 3h23m
ebs.csi.aws.com Delete WaitForFirstConsumer true 3h19m
csi.trident.netapp.io Delete Immediate true 141m

DRIVER DELETIONPOLICY  AGE

csi-aws-vsc ebs.csi.aws.com Delete 3h19m
trident-snapshotclass csi.trident.netapp.io Delete 6m56s
[ec2-user@ip-10-49-11-132 storage]$

COBETEEAZTESAIZ. HETEATBPostgreSQL7 U r—>a>TTFIAIL DAL= OF R
ZERATESLSIC. ONTAP-NASZGP3TIFABLK T 7 AL MDA ML= SRICHKET D ETY, 77
2R DOpenShiftd>Y —)LT. [Storage] T[StorageClasses]ZEIRL £, IREDT I AILLIZTRDT /
T—> 3 % falsell#RE L. ontap-nasX kL —T 9 5 XK L Tstorageclass.kubernetes.io/is-default-class
ZtruelCFREL TGEML £Y,
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Edit annotations

Key Value

storageclass kubernetes io/is- [ fals]

© Add more

StorageClasses

Name w Search by name

Name Provisioner Reclaim policy

@ gp2 kubernetes.io/aws-ebs Delete

@ gp2-csi ebs.csiawscom Delete :
[SCTE ebs.csi.aws.com Delete H
E® gp3-csi ebs.csiaws.com Delete H
@ ontap-nas - Default csitrident.netapp.io Delete H

5.7 5 AR I_PostgreSQLT7 7 /r—> 3 % 8AT 3
RDESIC. ARV RSA DT IV r—> 327 O TEET,

helm install postgresqgl bitnami/postgresgl -n postgresql --create-namespace

16



To get the pas

ort POS

ontainer
ith ID 1@

tFaU7T+4IVTFIOHKDERR
TIZ—PEELTVWSERELRHD FT,

ZRELTIS—ZBELET,

runAsUser &V fsGroup 714 —JL K

statefuleset.apps/postgresql DHINCHBuidziFo>A T
RDESICARVFZERITLET,

7 b oc get project

9-11-13

1 -0 yaml | grep uid-range

-n postgresql statefulset.apps/postgresql

PostgreSQL7 1) 7 — 3 > % 3R1TL. Amazon FSx for NetApp ONTAPX kL —J #EB ¥ 3Kk ER Y a
—LZERTRIHENHDD £T,

17



[ec2-user@ip-10-49-11-132 astra]$ oc get pods -n postgresql

NAME READY  STATUS

ostgresql-© 1/1 Running ©
[ec2-user@ip-10-49-11-132 astral$ _

[ec2-user@ip-10-49-11-132 storage]$ kubectl get pvc -n postgresql
NAME STATUS  VOLUM

data-postgresql-0 Bound -dd@9524a-de75-4825-9424-03a9b91195ca
[ec2-user@ip-10-49-11-132 st e]l$ o

6.7 —ZR—XDER L L O— RDEM

11-132 astra]
word}™ | bas
11-132

erp=# INSERT
INSERT @ 1

(1 row)

7.ACSAD Y S A AZDEM

RESTARTS

AGE
2mdb6s

ACCESS MODES  STORAGECLASS
ontap-nas

sql postgresql -o json

--namespace postgresql --image

urityContext.runAsNonR|
pe to "RuntimeDefault

ACSICOJA Y LEd, VT RARZEIRL. [Add|Zz7 v o L%T, [Other]z:EIRL. kubeconfigZ 71 JL

27y 70— RXLBEEDMAITET,
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@ Add cluster STEP 1/3: DETAILS

PROVIDER

B® Microsoft Azure 2 Google Cloud Platform aws Amazon Web Services & Other

KUBECONFIG

@ Please ensure that the kubeconfig used for this cluster has a long-lived token associated with it.

Provide Astra Control access to your Kubernetes clusters by entering a kubeconfig credential. Follow these instructions (5 on how to create
a dedicated admin-role kubeconfig.

Upload file Paste or type

Cancel Next =

Z0)wI L. ACSDTIAI MDA ML =205 XL LT[ONTAP-NAS]ZEIRLEX T, [RN* 27w Y
L. 5FlizRRB LT[V SR F=zEMZ0 ) v o LET,

@ Add cluster STEP 2/3: STORAGE ”

—
STORAGE

v  Assign a new default storage class

The following storage classes are available on the cluster.

Set default Storage class Storage provisioner Reclaim policy Binding mode Eligibility
gpe RUDEITIEES.I0/3Ws-EUS veete WWaIlFUTFIrstCunsummer 21N Inengioie
gp2-¢si ebs.csi.aws.com Delete WaitForFirstConsumer (v) Eligible
gp3 ebs.csi.aws.com Delete WaitForFirstConsumer (») Eligible
gp3-csi ebs.csi.aws.com Delete WaitForFirstConsumer ) Eligible

L ontap-nas Default csi.tndent.netapp.io Delete Immediate ® Eligible
€« Back Next =

8ACSTOD7 P r—>3a>DER

ACSTPostgreSQL7 7V —>a>zF®&LET. 70710V IR—ITH [ERZERL. BYILRFEEZ
ABLET, PRAIFEHEIV) v o L. SEAERERLUER!Z Vv I LETS, 7TV r— 3 »HACSIC
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EBINENET,

@ Add cluster STEP 2/3: STORAGE X

STORAGE

~  Assign a new default storage class

The following storage classes are available on the cluster.

Set default Storage class Storage provisioner Reclaim policy Binding mode Eligibility
gp< RULEITNEWES.I0/awWs-eus veiele wWaltrurrirsteonsumer ! 711?\7\2!7{:\{&-
gp2-csi ebs.csi.aws.com Delete WaitForFirstConsumer (v) Eligible
gp3 ebs.csi.aws.com Delete WaitForFirstConsumer (~) Eligible
gp3-csi ebs.csi.aws.com Delete WaitForFirstConsumer (¥) Eligible

. ontap-nas Default csi.tndent.netapp.io Delete Immediate (v) tligible
€« Back Next =

9.ACSEFERLI=XFT v 3y bDIER

ACSTRFw o ay bEEHRTBICIE. SESERBRAEVHDET, 7FVr—>a>a&wFRL. 77U
-2 a3 YVDFHIRTRINIR—IHDERFTY T3y hEERTE XY, [Create snapshot|x 7w § 3
. 27> RSnapshotZER L7=D. RERU S —ERELIEDTEET,

o)y o LTaE%EIEEL. 3% RESE L T[Snapshot]*%® 7 ) v 7§ 37513 Ty 42T <> KSnapshot%
ERTE£9, MIBHETT T3 L. SnapshotDIREN' MHealthy) IZEHD F T,

£ Dashboard Data protection Storage Resources Execution hooks Activity Tasks
=

Actions ¥ @ configure protection policy = 0o 2
@ Applications

@ Clusters Sl f el L)

Q Cloud instances Name State On-Schedule / On-Demand Created t Actions
B Buckets
8 Account
@ Activity
You don't have any snapshots
EG Support

After you have created a snapshot, it will be listed here

:
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Dashboard

rﬁ
=3

Applications
{:‘] Clusters

Cloud instances

] Buckets

Account
[E] Activity

Support

Data protection

A~ APPLICATION STATUS

Available

Storage Resources

Name State

Partially protected

9 APPLICATION PROTECTION

No scheduled protection

£ api-rosa-clusterl-nnSw-pl

Execution hooks

o Configure protection policy

On

Schedule

Activity Tasks

On-Demand Created

yolicy

Actions

10, PostgreSQL7 )7 —> 3 YADT—ZRX— X DHIR

PostgreSQLICEBEOZJ 1 > L. FAAELRT—4X—XZz—&

LT T—ER-—DHIFRSNI e 2B L E T,

postgres=# )\

UTF8
UTF8

postgres
template® |
+
|
templatel |
+

(4 rows)
postgres=# DROP DATABASE erp;
DROP DATA

postgr

Name

temp
[

templatel UTF8

+

(3 rows)

List of

Locale Provider Collate

S.UTF-8
5.UTF-8
_US.UTF-8

en_US.

databases

l Cty

en_US.
en_US.L

en_US.UTF

List of databases

Locale Provider Collate

en UiFr-0

en:US,UTF—B

en_US.UTF-8

M.ACSEFER LR Ty Toay bHh5DUR LT

| en_US.
| en_US.U

ICU Locale | ICU Rules |

-8

| ICU Locale | ICU Rules

TL. UEICER L 7o T — 2 R — X Z IR

Access priv

=c/postgres

postgres=CTc/

=c/postgres

postgres=CTc/

ATy TFoay bW T TVr—2a3 % BT BICIE ACSUIZYT a4 IR—=JICBEIL. 7TV T —
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2 ar%zEERL C[Restore] 2 ERL X9, UARTITDRAFT YT ay bETEEINYIT Y T ERTIHNE
PHDFEFT, (BRIF. BRELEARUD—IZEDSVWTERONMERINET) . XRO2ODERE CHEYIAER
ZTW MERIZEIVYILET, RFvTFoay bkhbURNTEINZ . PV T5r—>3 > DRT—4
ZAH'Restoring (f87cH) HSAvailable (EFERIRE) ICEHD £7,

&3 Dashboard
Snapshot
(&) Applications
Back up
& Clusters “\~ APPLICATION STATUS & APPLICATION PROTECTION 5
one
v) Available O} 7
¢ cloud instances | T - Partially protected No scheduled protect o o
Definition huster Unmanage
= = postgresql 0 api-rosa-clusterl-nnSw-pl-op..
l_f Buckets
Data protection Storage Resources Execution hooks Activity Tasks
éé Account
E) Activity Actions * @ configure protection policy o 8
& support 1-1 of 1 entrie ]}
Name State On-Schedule / On-Demand Created t Actions
postgresql-snapshot-20240213164912 ¥) Healthy On-Demand 2024/02/13 16:50 UTC
<
RESTORE TYPE
Restore the application to new namespaces on any available cluster or to original namespaces on the original cluster.
Restore to new namespaces ® Restore to original namespaces
RESTORE SOURCE
Select a snapshot or backup to restore the application to a previous state.
Time range v = 3 snapshots & Backups
Application snapshot Snapshot state On-Schedule / On-Demand Created *
@ postgresql-snapshot-20240213164912 (+) Healthy On-Demand 2024/02/13 16:50 UTC
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[x] Dashboard

(&) postgresgl ~ ¢ Actions ~

Applications

&) Clusters <\~ APPLICATION STATUS

‘; APPLICATION PROTECTION

Available

- Partially protected No scheduled protection policy

Cloud instances s . :

, m post S s-cluster pl-of

Buckets

Data protection Storage Resources Execution hooks Activity Tasks

Account
B Activit Actions ¥ o Configure protection policy D 0
& Support “

Nar State On On-Demand Created Actions

1277V 75— a APy Foay b oERENI L EHRBLEY

PostgreSQLY 217> MCOJA >33 L. MEICERAL TWeT—JIILeLO—RHARTINEFT. Ch
THERODTY, RE>Z IV I FBENFTT. 7TV r—2 a3 VIEUEIORREICETTINE T, Astra Control
ZEATZ T, PERIFENEZBREICEKIRTTET,

s privileges

template@ |
|
templatel |

) database "erp”

List ¢
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