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vSphere Client

=) netapp
(w) Namespaces N
Su =1 O L 2o s Storage
v
netapp SERVICES v LAUNCH STANDALONE CLIENT v
() explore202
) my-vms
(@) netapp ] Virtual Machine Kubernetes Container
16 Virtual Machines 4 Kubernetes Clusters O Instances
GO TO SERVICE CREATE VM REATE ER GO TO SERVICE CREATE NEW INSTANCE
Virtual Machine Image Network Volume
=+ Network Services
172 VM Images ]6 Volumes
co To seRvice 6o To seavice GOTOSERVICE  NEW VOLUME
(@) netapp : ACTIONS
Summary Monitor Configure Permissions Zones Compute Storage Network Resources
netapp > Kubernetes service > create-cluster

New Kubernetes Cluster

v @ 1. Configuration Type How would you like to configure your Kubernetes cluster?

Create the cluster with a pre-defined default configuration or a custom configuration

Cluster Type (3) © Cluster APl (O) TanzuKubernetesCluster API

Configuration Type (O) Default Configuration ) Custom Configuration
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(@) netapp ! ACTIONS

Summary Monitor Configure Permissions Zones Compute Storage Network Resources
netapp > Kubernetes service > create-cluster
Cluster Name demo-vks-cluster
Cluster Class builtin-generic-v3.6.0 v
Kubernetes Release v1.35.5--vmware.1-vkr.1 v
VM Class
Name N g CPUs T ¥ ‘ ce . h Memory Y ‘ hiamery N 5 ¢ PCl Devices Y
request/limit request/limit
O best-effort- 2 VvCPUs No Reservation 2GiB No Reservation 0
xsmall
O best-effort- 2 vCPUs No Reservation 4 GiB No Reservation o]
small
[« ] best-effort- 2 vCPUs No Reservation 8 GiB No Reservation 0
medium
O best-effort- 4 vCPUs No Reservation 16 GiB No Reservation 0
large
O best-effort- 4 vCPUs No Reservation 32 GiB No Reservation 0
xlarge
VM Classes per page 5 ~ 1-50f8VMClasses ti7z2 >
Storage Class nfs v
v 3. Control plane Define the topology of the cluster controller
Replicas (3) 1 v
OS Image @ Photon 5 - Kubernetes Service Content Library v
(P o©verrides

Configure overrides for the control plane

NEXT




Add Nodepool

1 Configuration

Configuration

Set the configuration for this nodepool.

Name @ kubernetes-cluster-pqSk-np-psps
2 Review and Confirm
Class () node-pool v
Zone (1) use2-mgmt (Aulnmatlc
Replicas () () Use Cluster Autoscaler (D)
3 - |+
0S Image (3) Photon 5 - Kubernetes Service Cor v
Labels (1) Photon 5 - Kubernetes Service Content Library
Ubuntu 22.04 - Kubernetes Service Content Library
Ubuntu 24.04 - Kubernetes Service Content Library
(@ netapp : ACTIONS
Summary Monitor Configure Permissions Compute Storage Network Resources
netapp > Kubernetes service > create-cluster
&
New Kubernetes Cluster
. & Cluster Type Cluster API
> ® 1. Configuration Type yp
Configuration Type Custom Configuration
Cluster Name kubernetes-cluster-zjfg
Cluster Class builtin-generic-v3.6.0
> ©@ 2. General Settings Kubernetes Release v1.35.5---vmware.1-vkr.1
VM Class best-effort-medium
Storage Class nfs
Replicas 1
> @ 3. Controlplane OS Image Photon 5 - Kubernetes Service Content
Library
> ©® 4. Node pools kubernetes-cluster-zjfg-np-9krt
I v 5. Review and Confirm Review all the details before you deploy this cluster
Review the configuration and the YAML file generated. Then, click FINISH to start deploying this cluster.
v




(=) netapp ! ACTIONS

netapp > Kubernetes service

vSphere Kubernetes Service

The vSphere Kubernetes Service enables you to create, configure, and manage Kubernetes clusters

| + create |

Name Status Cluster Class
» © demo-vks-cluster ) Available builtin-generic-v3.6.0
» Q vks04 (&) Available builtin-generic-v3.6.0
» © vks02 () Available builtin-generic-v3.6.0
» © vks03 @) Available builtin-generic-v3.6.0
» © vksO1 ) Available builtin-generic-v3.6.0

Summary Monitor Configure Permissions Zones Compute Storage Network Resources

4 SERVICES W

Kubernetes Release

v1.35.5---

v1.35.5---

v1.35.5---

v1.35.5--

v1.35.5---

vmware.1-vkr.1

vmware. 1-vkr.1

vmware.1-vkr.1

vmware.1-vkr.1

vmware.1-vkr.1

LAUNCH STANDALONE CLIENT

Q, Filter
Age
21 minutes
4 days
27 days
27 days

34 days

V SAN X|H 97 =E& AFEZ XIE OVA O|0|X| 48 X[& HEA

2ot FE2[E[7t EX[El Docker O|0|X|E H-getLICL LIS o= isCSI & ZE|MY FEE|E|I7F X &

Ubuntu 24.04 7|8 Docker O|0|X| S 4-d3st= WS HHFSLICL

#san-dockerfile.txt
FROM ubuntu:24.04

# Prevent interactive prompts during package installation

ENV DEBIAN_FRONTENDznoninteractive

# Install required system packages for iSCSI and Multipathing

RUN apt-get update && \

apt-get install -y --no-install-recommends \

nvme-cli \

kmod \
linux-tools—-common \
open-iscsi \

lsscsi \

sg3-utils \
multipath-tools \
scsitools \

chrony \
networkd-dispatcher &&\
apt-get clean && \

rm -rf /var/lib/apt/lists/*

# Set 1SCSI session scanning to manual as required by Trident

RUN sed -i 's/”\ (node.session.scan\).*/\1 = manual/'

/etc/iscsi/iscsid.conf

# Configure device-mapper-multipath with Trident recommendations

RUN printf "defaults {\n user friendly names yes\n

find multipaths no\n}\n" > /etc/multipath.conf

RUN mkdir -p /etc/networkd-dispatcher/off.d /etc/networkd-

dispatcher/routable.d/
CMD ["bash"]




CHS2 AFE3SHH Docker O|0|X|E B E=gIL|CY,
docker build -f san-dockerfile.txt -t ubuntu-2404:san

Docker K| AEZ|E AIEE & §l= B2, Lt

: THE 2SI =22 YX|AEE[S AESIL 0|0|X|E
S X[ AER[Of FAISHYAIL.

ajo

docker run -d -p 5000:5000 --restart=always --name registry
registry:2

o[o|x|of Ei2E X[Fotd FAIZLICE.

docker tag ubuntu-2404:san localhost:5000/ubuntu-2404:san
docker push localhost:5000/ubuntu-2404:san

O|0|X| A mUS MMt ( "ubuntu2404vkri135-san.yml' 2 X&) 00| X|E A RSHAIL.

#ubuntu2404vkrl35-san.yml
apiVersion: imageconfiguration.vmware.com/vlalphal
kind: Image
metadata:
name: ubuntu-2404-amd64-v1.35.5---vmware.l-vkr.1
spec:
osSpec:
name: ubuntu
version: "24.04"
image: "localhost:5000/ubuntu-2404:san"
kubernetesSpec:
image:
projects.packages.broadcom.com/vsphere/iaas/kubernetes-
release/1.35.5/kubernetes-distribution-image:v1.35.5 vmware.l-vkr.1
diskSize: 20Gi
repositorySpec:
debs:
- name: noble
url: http://archive.ubuntu.com/ubuntu
suites:
- noble
components:
- main
- restricted
- universe

- multiverse



- name: noble-security
url: http://security.ubuntu.com/ubuntu
suites:

- noble-security

components:
- main
- restricted
- universe
- multiverse
packages:
present: # Packages to install

- name: open-iscsi
- name: lsscsi
- name: sg3-utils
- name: multipath-tools
- name: scsitools
- name: nvme-cli
services:
- name: multipath-tools.service
status: enabled

- name: open-iscsi.service

status: enabled

IEfE1|0|E1 O|E2 M S2lEl Z=0f| A= 0
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vcf kr bake -f <path/to/ubuntu2404vkrl35-san.yml> --log-level DEBUG
--log-format plain
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Q

(R) Home

€ Shortcuts

& Inventory

[ Content Libraries

080 Supervisor Management

& Global Inventory Lists

() Namaspaces

Name

) explare2026-nBin

(%) netapp

(&) netapp

Summary

Core Kubernetes

Pods

Deployments

Dasman Sets

Replic

Replication Contraflers

i AcTions

Configure
~ Kubernetes clusters

Quick Filter v Enter vaie

|
Name 1T | Creation Time

| Manage Columns |

Permissians Zones

Compute  Storage  Network  Resources

Control Plane
| agaress

Available Worker Count Distribution Version

ACTIONS

(=) netapp

Summary Monitor Configure

netapp > Kubernetes service

Permissions

vSphere Kubernetes Service

The vSphere Kubernetes Service enables you to create, configure, and manage Kubernetes clusters

l + CREATE ‘

Name Status
» © vks02 ) Available
» © vksO3 © Available
» © vksO1 © Available

Zones

Compute Storage

Cluster Class

builtin-generic-v3.6.0

builtin-generic-v3.6.0

builtin-generic-v3.6.0

Network Resources

SERVICES v  LAUNCH STANDALONE CLIENT

Q, Filter
Kubernetes Release Age
v1.35.5---vmware.1- 2 hours
vkr.1
v1.35.5---vmware.1- 2 hours
vkr.1
v1.35.5---vmware.1- 6 days

vkr1




(@) netapp i ACTIONS

Summary Monitor Configure Permissions Zones Compute Storage Network Resources

netapp > Kubernetes service » vksO1 (3 SERVICES v  LAUNCH STANDALONE CLIENT Vv

vksO1 VIEW YAML DOWNLOAD KUBECONFIG FILE

summary Monitor

Status ) Available

Cluster Class builtin-generic-v3.6.0
Kubernetes Release v1.35.5---vmware.1-vkr.1
VM Class best-effort-medium
Storage Class nfs

Node Volumes { ATTACH VOLUME |

3. H{AM S AEOM kubeconfig It S AHESH0 S2{AE0f| AESHD CLIE S8l 22{AEHE 22| Ct

:~$ kubectl get nodes
NAME STATUS ROLES VERSION
vks@l-dhwbg-rpxst Ready control-plane 6d20h  v1.35.5+vmware.

vks®1-vks@l-np-pt27-76Usx-cdd5q-g5qnw  Ready <none> 3ht5m  v1.35.5+vmware.
vks®l-vks@l-np-pt27-76Usx-cdd5q-1tj5s Ready <none> 6d26h  v1.35.5+vmware.
vks®1-vks®@1-np-pt27-76Usx-cdd5q—-npxmj <none> 6d26h  v1.35.5+vmware.
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NetApp ONTAP SIEQ0 B & Y T2 E

MH

N

o

NetApp ONTAP A EQ||0{= CHot o= RRHAM dHEH, 2 RH2 MECE M 8 8 2F AdE
EZSITE M USLICE Tridents 223t 7|52 &HxHs10] All Flash FAS(AFF), All SAN Array(ASA) 2 ASA R2
AABIZ oo CHFS NetApp ONTAP A|ARIZ X|BILICEH o|2{st X2 Sl 7|”2 ZH|o|L{ 2tz 2HE0llA
IMs AELZX| £ Mo S A|Ciot 28 + USLICL

All Flash FAS(AFF) A|ABIAFF A|ABI2 EFISE M50 B2 XA A|ZHE H36t 1S 0HE2|7|0]M0|
O|AMXQlL|Ct,

All SAN Array (ASA) A|AEIASA A|AEH]
HMSect.

r|0
ra
o
w
>
Z
ot
ox
mjo
Ho
o
nx
X
n
:Q
|0
=
oy
1y
rot
0x
or
i
e
0z
0x
mjo

ASA R2 A|AEI ASAR2 A|ABI2 SAN 2HE S 2lot 2atEl 7|53t 452 MSELICh

AFX NetApp AFXE= 7|28 Al 32 EE 9/ S83| MA|E 2AS STaA| AE2|X| OFF[MHYULICH DMS
NASE HZBotof ZEE o 822 SUHOZ Saret & YBLICH NetApp AFX AEZ|X| AARS AE2|X| X
T8 WAl M THE ONTAP 7|4 A ARI(ASA, AFF, FAS)Z} CHELICH AFXE 145} SN S HZsts 24 1k
AABIS AFRSHS BIT1, CH2 ONTAP 7|t A|ABIS 7| AE2|X| OF7|HIK S AFBBILICE

= -y

1. AFFO|| X|g&|= T2 EZ: NFS, CIFS/SMB, iSCSI, FC, NVMe/TCP

2. ASAO|| X|lE|l= Z2EZ:iSCSI, FC, NVMe/TCP

3. ASAR20||A X|@lst= T2 ES: iSCSI, FC, NVMe/TCP

4. AFXO|M X|@lste T2 EZ: Trident 25.102E{= NFS Z2EZ2 7 X|IE|H, SMB Z2EZ2 X[ E[X]

gLt

ONTAP AEZ|X|E Trident =2I0|H

TridentOfl = 22} #ollE AE2|X|0f| E5S Z2H|INMIY & A= Ch32t 22 CSI E20[H 7t Zte|0] JAELICE

K| El= StER0| 22Ol NAS ZE2EES

1. ontap-nas: StLEQ| PVCE StLte| PV DHEE|H, O] = M2 FlexVol 2&ILICt

2. ontap-nas-economy: ZZH|X'JEl 2t PVE gtreeO|H, FlexVol 28Y 74 7158t gtree £E 7H2!L|Ct
(71232 2000|H 50~300 ALO[OIM LA 7Hs).

stLtel PVCE StLtel PVOI| DHE R, Ol= SR FlexVol 2&2| gtreeLILCE.

VMe| EE EIﬁi%

@ Repllcatlon 7ls

=50l qgtreeZ2 M8 = JASLICE J2{L} Snapshots, Clones 3
2 Trid st
8%, PV L2 HI—'?'—

ntofl A X[ #=|X| 4ELICE O[2{et 7|S0] 2E2|X[ 2[R0 oJ3f 22| ==
t2|7t 27ts gL Ch.

.—o-

Clo
|_E
riaen
Mo|
—||_

rI-J

1. ontap-nas-flexgroup: Z2H|X'dEl 2t pvE 2t 5 ONTAP FlexGroupO|H, SVMO|| &&=l B =
O 22| AIO|EZF AFZEL|CE.

X E|= StEY0] DOl SAN EZ2EE

1. ontap-san: StLt2| PVCE otLte| PVO| DHE E|H, O|= ME FlexVol 2&2| LUNIL|LCE.

2. ontap-san-economy: StLtC| PVCE StLte| PV DHEE|H, O|= 38 FlexVol 52| LUNYILICt. 28 FlexVol
=50l= 2] 712 LUN2 M&e = JELICHZ[22F2 1007H0|H, FlexVol 2&Y 50~2007H2] LUN/PVE 74
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DE VM CIASE Ehel 250| LUNOE BiX|2 4 UALICH SEK|3H 0] S0l AdiAtat 2
() meistRiet xS Rigeha SaLICH 2RI7HASIX Bk o8 Halzls 39 PV Hel2
M ste| x| eiLIC

san san-economy

Trident E2t0|HE S8l ®MSEl= 7|

St AEZ|X| 22|XH7F Mo} 5t 7|59 MA| S22 Trident 4HA Q|
"ONTAP HHollE =2to|t" MMg &=x

f
MHUAI2.

1
-
[9)

VKS Z2{AE{0| NetApp Trident A X|

NetApp ONTAP AE2|X|E Kubernetes } I ZE2t E816l2{™ vSphere Kubernetes
Service 22 AE{0f| NetApp TridentE S8 AEZ|X| ZEH|X L E MX|SHYAIL.
A ZFSt7| Fof|

* ONTAP 22{AE{7} 1M E|0] VMware Kubernetes 20| HZAZ|J=X| SHOISHAAIL.

* }IRET AEE|X|0f iSCSI EE= NVMe 22 AFEE E R VKS S2{AH0f| iy S0| EX[E[0] A=K
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SRISHHAIL.
* kubeconfig Tt S A0 VKS S2{AEN HEY £ A= HFEO "kubect!O|(7H) X =[] U=X|
SHOIGIAIA Q.
(=) netapp i ACTIONS
Summary Monitor Configure Permissions Zones Compute Storage Network Resources
netapp > Kubernetes service > vksOl (3 SERVICES v LAUNCH STANDALONE CLIENT

vksO1 VIEwW YAML DOWNLOAD KUBECONFIG FILE

Summary Monitor

Status ) Available

Cluster Class builtin-generic-v3.6.0
Kubernetes Release v1.35.5-—-vmware.1-vkr.1
VM Class best-effort-medium
Storage Class nfs

Node Volumes | + ATTACH VOLUME

CHA|
1. Trident AHAMS| X|Zl0f| [2} Helm XIEE AFE38E0] Trident Operators AX|SHUA|L.

"https://docs.netapp.com/us-en/trident/trident-install/kubernetes-deploy-helm.html"
v Ol M| EA|

helm install trident netapp-trident/trident-operator —--version
100.2606.0 --create-namespace --namespace trident
--kubeconfig=/path/to/your-kubeconfig-file

CIHO 2242 &delsl{™ CHE S FIISHIAIR --set tridentDebug=true:

helm install trident netapp-trident/trident-operator --version
100.2606.0 --create-namespace --namespace trident --set
tridentDebug=true --kubeconfig=/path/to/your-kubeconfig-file

@ Trident OperatorE At&5t0] TridentE +82 2 HX|g =X UELICE Trident A A0l A
HAE HESHYAIL: "Trident 2TH{|O|HE S22 HY Egu:p-

ot
ro
Of
1k
>
O

2. 22{AEO0|M 2 E Trident Pod7t &3 FQIX
v Of|X| EA|

kubectl get pods -n trident
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O] A|™MOi|A Trident Pod7t MM E|X| S 4 AUELICE. RepllcaSet QHNEES HHstH ofzlet
20| PodSecurity ?/2t0f| CHot 2 F7F EAE = J}SLICH 0| LF = trident X F0f
M E HJAHRO| AT} Kubernetes?| H|eHE QI Pod EoF EFE(PSS)2 M &517| |20

() LT Trident Operator's SAE AE2|X|E Bafsy] S8 52 A2 Hsto]
LQsH, Mot T2 Ho| AATH H|F = stofM= AHE ~ gISLICH Ol 2XE

S 252 trident WYAMO|A0 Aot A= Z2EE FO{5I0] ReplicaSet ZIEE {7t
PodE 83HO=Z Myd = AXE SHAL.

Warning FailedCreate 25s (x5 over 64s) replicaset-controller
(combined from similar events): Error creating: pods "trident-
operator-5cbf7£857-z7ztd" is forbidden: violates PodSecurity
"restricted:latest": allowPrivilegeEscalation != false (container
"trident-operator" must set
securityContext.allowPrivilegeEscalation=false), unrestricted
capabilities (container "trident-operator" must set
securityContext.capabilities.drop=["ALL"]), runAsNonRoot != true (pod
or container "trident-operator" must set
securityContext.runAsNonRoot=true), seccompProfile (pod or container
"trident-operator" must set securityContext.seccompProfile.type to
"RuntimeDefault" or "Localhost")

7|2 X2 Kubernetes Pod 29t 59! 8[0|E& trident HYAMO|AN M50 X|stel T2 X|<f
ZHOIA A elgfL|Ct,

kubectl label namespace trident pod-
security.kubernetes.io/enforce=privileged --overwrite
kubectl label namespace trident pod-
security.kubernetes.io/audit=privileged --overwrite
kubectl label namespace trident pod-

security.kubernetes.io/warn=privileged --overwrite

kubectl get pods -n trident

vksbastion@vks: $ kubectl get pods -n trident ——kubeconfig=vks®2-kubeconfig.yaml
NAME READY  STATUS RESTARTS AGE
trident-controller-8u576f9bcf-vz622 6/6 Running © td
trident-node-linux-24dU7 2/2 Running ud
trident-node-1linux-52ccn 2/2 Running ud

trident-node-linux-5bnv9 2/2 Running ud
trident-node-linux-8hgnb 2/2 Running Ud
trident-operator-5cbf7f857-kskcx 1/1 Running ud
vksbastion@vks: $|
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AHE 20| St= AEEZ|X| HAlE B! StorageClass 4 It S FH|EL|Ct

16

- HEstAE NE HEet AEZ|X| Oj7HL~E H |5t ONTAPE Trident HAIEE A eHL|CH

=
- Ku

o

ernetesO| Al NetApp AEZ|X| BHAl=of BT E|= AEZ|X| 2HA S HO|gHL|C} o|2{st BefjA= M5 EM
2 =6 F™n Z2 oiiEE XFect

HIZ2E @+ Abgol| o2t g TEEZ0]| CHet Trident WA= S AEZ|X| FHAE HOSHHA|L.

> NAS(ontap-nas E2t0|H)
° NAS 0|2 =0 (ontap-nas-economy E2t0|H)
° i{SCSI, FC &= NVMe ZZEZ8 SAN(ontap-san E20[H])

° iSCSIE SAN Economy(ontap-san-economy =2}0|H{)

NAS

TridentBackendConfig % StorageClassE 44504 ONTAP NASO| Ciet NFS 7|8t Ht AEZ|X|
TZ2H|NY S eAsetL|Ct, sil= 1AM 0= Kubernetes Secret0ll M &2l X} SHO0| X x| H
ONTAP SVM % 22| LIFE &Z=gfLICt.

AFEX} O] St H|2HD AFS AFESH= #Mll= HIE 7| 5 #Al= 4 T oA (LIZ2 22 M tbe-
nas.yaml):

# tbc-nas.yaml
apiVersion: vl
kind: Secret
metadata:
name: tbc-nas-secret
namespace: trident
type: Opaque
data:
username: "<base64-encoded cluster admin username>"
password: "<base64-encoded cluster admin password>"
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-nas
namespace: trident
spec:
version: 1
storageDriverName: ontap-nas
managementLIF: <ONTAP management LIEF>
backendName: tbc-nas
svm: <your SVM name>
storagePrefix: <your prefix for all volume names created using
this backend configuration>



defaults:
nameTemplate: "{{ .config.StoragePrefix }} {{
.volume.Namespace }} {{ .volume.RequestName }}"
credentials:

name: tbc-nas-secret

SCI0|HE 2ASA ¢l

nas.yaml):

r
P
mjo
>
ol
el
rr
JE
=
n
=
jli=t
N
e
Jﬂ:
=
n
1
0x
=]
|'u0

! Ol Al (B+E O|ELZ ME tbe-

# tbc-nas.yaml
apiVersion: vl
kind: Secret
metadata:
name: ontap-nas-secret
namespace: trident
type: Opaque
stringData:
clientPrivateKey: <client private key value>
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-nas
namespace: trident
spec:
version: 1
storageDriverName: ontap-nas
managementLIF: <ONTAP management LIEF>
backendName: tbc-nas
svm: <your SVM name>
storagePrefix: <your prefix for all volume names created using
this backend configuration>
credentials:
name: ontap-nas-secret

clientCertificate: <client certificate>

StorageClass H2|(CIE 0|ECE X% sc-nas.yaml):

mountOptions 2 NFS =F0| Ogh &7} OIRE SME XFsts MEA OiHH~QLICEH.
‘nconnect FME ALE0lH T NFS 02 E0| CHal 021 7| HE TCP HE S 31&5t0] A2[F0| &2
AIZE &S LeAZ = ASLICL 7|22H2 10|X|TF ONTAP A|ARI0IM 51 8%t= Z|CHEMA| & +
ol&L|Ct

=1 .

ONTAP+E= nconnectE X|&st= 2EI0|HEO0|A = NFS O2E0]| CHal £[CH 16702 HZ 2 X[ BL|C}. Tridente
OI2E M2 Kubernetes Y7 = E0f ZF MESIDZ /7 == NFS 2210|AHEQI ONTAP 2RO X[ E=
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# sc-nas.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: sc-nas
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-nas"
media: "ssd"
provisioningType: "thin"
snapshots: "true"
allowVolumeExpansion: true
mountOptions:

- nconnect=4

TridentBackendConfig %! StorageClassE 445t0f ONTAP NAS Economy =2t0|HO|A gtreeS AtE st
NFS 7|8t F7 AER[X| T2H|X'd S SA43etL|Ch HAlE 7 M0f= Kubernetes Secretoll MZEl XtA SHO|
ZSHE|H ONTAP SVM % 22| LIFE & =E=gHL|Ct

AFEX} O] St H|HHD 2AF S AHE5t= #Mll= HIE 7| 5l #HAl= 4 I oA (CHZ 22 M tbe-nas-
economy.yaml):

# tbc-nas-economy.yaml
apiVersion: vl
kind: Secret
metadata:
name: tbc-nas-economy-secret
namespace: trident
type: Opaque
data:
username: "<base64-encoded cluster admin username>"
password: "<base6d-encoded cluster admin password>"
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-nas-economy
namespace: trident
spec:
version: 1
storageDriverName: ontap-nas—-economy
managementLIF: <ONTAP management LIF>



backendName: tbc-nas-eco

svm: <your SVM name>

storagePrefix: <your prefix for all volume names created using this
backend configuration>

defaults:

nameTemplate: "{{ .config.StoragePrefix }} {{ .volume.Namespace

}Y _{{ .volume.RequestName }}"

credentials:

name: tbc-nas-economy-secret

StorageClass H2|(CtE 0|E2E X sc-nas-economy.yaml):

# sc-nas-economy.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: sc-nas-economy
provisioner: csi.trident.netapp.io

parameters:
backendType: "ontap-nas—-economy"
media: "ssd"
provisioningType: "thin"

allowVolumeExpansion: true
mountOptions:

- nconnect=4

iISCSIZ AI235t= ONTAP SANO]| L3t TridentBackendConfig 2! StorageClassE MA5t0] iSCSI 7|8t E2
AER|X| Z2H|X S 2oL T HalE M2 ontap-san C2}0|HE AF25HH Kubernetes Secretd|
MNEE X4 52 ZetL|Ct 0] sanType IH7HHE HEF5IH 7|27Q 2 iSCSI ZEEZ0| AFZELCt

AHEXL O|F A HIEHS 215 S AHESH=E #MAlE H|E 7| & e 714 IY(HHE OIELE M tbe-

iscsi.yaml):

# tbc-iscsi.yaml
apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-iscsi-secret
namespace: trident
type: Opaque
data:
username: "<base64-encoded cluster admin username>"
password: "<base64-encoded cluster admin password>"

apiVersion: trident.netapp.io/vl

19



kind: TridentBackendConfig
metadata:
name: ontap-iscsi
namespace: trident
spec:
version: 1
storageDriverName: ontap-san
managementLIF: <ONTAP management LIEF>
backendName: ontap-iscsi
svm: <your SVM name>
credentials:
name: backend-tbc-ontap-iscsi-secret

S2H0[AUE QABA USS AIEdts WA= H|Z 7] 5l Hll= 18 TA(CHE 0|22 MT the-

iscsi.yaml):

# tbc-iscsi.yaml
apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-iscsi-secret
namespace: trident
type: Opaque
stringData:
clientPrivateKey: <client private key>
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: ontap-iscsi
namespace: trident
spec:
version: 1
storageDriverName: ontap-san
managementLIF: <ONTAP management LIEF>
backendName: ontap-iscsi
svm: <your SVM name>
credentials:
name: backend-tbc-ontap-iscsi-secret
clientCertificate: <client certificate>

StorageClass H2|(CI2 0|222 MZE sc-iscsi.yaml):

# sc-iscsi.yaml



apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: sc-iscsi
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-san"
media: "ssd"
provisioningType: "thin"
fsType: ext4d
snapshots: "true"
allowVolumeExpansion: true

NVMeZ AtE38t= ONTAP SANO| CH$! TridentBackendConfig & StorageClassS A5t NVMe 7|8t 22

AEE|X| Z2H| NS Aol eL|Ct HiAlE 12 ontap-san C2I0|HHE AFE5HH Kubernetes Secretd|
MEE XA 3HS ZastLct Y sanType O7HHSE "nvme' 2 X8O BL|C},

AEXLO|F A HIEHS 25 S AESH=E #MAlE H|E 7| 3 #llE 74 IA(THE OIELE M the-

nvme . yaml):

# tbc-nvme.yaml
apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-nvme-secret
namespace: trident
type: Opaque
data:
username: "<base64-encoded cluster admin username>"
password: "<base64-encoded cluster admin password>"
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: ontap-nvme
namespace: trident
spec:
version: 1
storageDriverName: ontap-san
sanType: nvme
managementLIF: <ONTAP management LIF>
backendName: ontap-nvme
svm: <your SVM name>
credentials:
name: backend-tbc-ontap-nvme-secret
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S2H0[AUE UABA US S A= WA= H|Z 7] Bl Hll= 79 M(CHE O|§22 MT the-nvme. yaml):

# tbc-nvme.yaml
apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-nvme-secret
namespace: trident
type: Opaque
stringData:
clientPrivateKey: <client private key>
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: ontap-nvme
namespace: trident
spec:
version: 1
storageDriverName: ontap-san
sanType: nvme
managementLIF: <ONTAP management LIF>
backendName: ontap-nvme
svm: <your SVM name>
credentials:
name: backend-tbc-ontap-nvme-secret
clientCertificate: <client certificate>

StorageClass H2|(CIE 0|E2E X% sc-nvme.yaml):

# sc-nvme.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: sc-nvme
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-san"
media: "ssd"
provisioningType: "thin"
fsType: ext4d
snapshots: "true"
allowVolumeExpansion: true



Trident M2 &FESHA|H YAML IFU O] X7} MZ 1} SAN S2}0|H 2 NAS S20[H{0l| A X|SIBtH= HMA ZE Tl
28 Do et HEE golg 4 LI

* "NAS E2}0|H
* "SAN E2}0|H

= L
= =
E At8ct= ME"
VolumeSnapshotClass 714 It AA

VolumeSnapshotClass 2| E M-dgtL|Ct O] +HE Soll S+ =EO| CHSE AL J|HE R A S 2hdote
ol&L|Ct
PV =] .

VolumeSnapshotClass E2|(CHE O|E2E X & snapshot-class.yaml):

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

deletionPolicy: Retain

SAHO| 74 DY S MERILICE

ubect'S A238t04 vSphere Kubernetes Service 2E{AE{0f| H¢tL|Ct. O|HA|

O[T CHAIO M Moot 74 IS
HHOIC LM AEZ|X| 2afA O AHAF ZEHA T} MM EIL|C}

k
ot SHAH| 2R A|ZE!,

_—

1. Mt 2t T2 EZ0] Cisl TridentBackendConfig %! StorageClass IS M 2SHMA|L.

kubectl apply -f tbc-nas.yaml -n trident
kubectl apply -f sc-nas.yaml

kubectl apply -f tbc-nas-economy.yaml -n trident
kubectl apply -f sc-nas-economy.yaml

kubectl apply -f tbc-iscsi.yaml -n trident
kubectl apply -f sc-iscsi.yaml

kubectl apply -f tbc-nvme.yaml -n trident
kubectl apply -f sc-nvme.yaml

kubectl apply -f snapshot-class.yaml
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kubectl get tbc -n trident

StorageClass Z{#|E 2QISHAM|2:

kubectl get storageclass

VolumeSnapshotClass 2tQ!:

kubectl get volumesnapshotclass

7|2 Trident AE2|X| 3] AL S2fA 2F

Trident StorageClass % VolumeSnapshotClassE vSphere Kubernetes Service 22{AEQ| 7|22
MATEL|CY.
=2od

A

1. 7|2 Trident StorageClassZ M&$tL|C}.

Trident 7|2t StorageClassE 22{AH 7|23 = A5 AEE[X| SeNATL X[HEX| 2 B2
PersistentVolumeClaimsZt Xt Q2 2 A== SrL|Ct,

StorageClass= 7|24 22 Stz AAsHof gfL|Ct CHE StorageClass?t 0|0] 7| 232 = HHE[0]
S O] LE[O|ME “false’ Q2 MHESIHAA 2.

3

rr

CLIOIIA:

kubectl patch storageclass <storage class name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'
2. 7|2 Trident VolumeSnapshotClassZS A& $fL|LC}.
Trident 7|8t VolumeSnapshotClassE E2{AH 7|23 2 HHSIH 7 SE0| e AHAF 7|dh 20|
S MSHEILICE O A| SHH AHAF S AT} X[HE|X| 242 H 2 VolumeSnapshotsO| AFS2 2 Trident CSI

E2O|HE AFESHA| ELIC.

VolumeSnapshotClass= 7|22t £ StLtgt AAs{of gfL|Ct CHE VolumeSnapshotClass?t 0[0] 7| 2gfo &2
HHEEO A= B2 oY O H|O|ME “false’ 2 HESIMA|L.

CLIN|A:

kubectl patch volumesnapshotclass <snapshot class name> --type=merge -p
'"{"metadata": {"annotations": {"snapshot.storage.kubernetes.io/is-default-

class":"true"}}}'
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Kubernetes Persistent Volume ClaimsE AI25t0{ Q20| LRt AEE|X|E QA TILICY

Trident= HOl= NetApp AE2IX|0A WRS BES XHSO2 T2H|KYBILICE VKS S2AE{0|A PVCES
AP0 YRR ES HIESHS Ol "H R ARSX|Z YTRE HIE'S AEGHIAIL.

NetApp S+ 2EZ|X|E AFE5H0{ ZIE|O|L OHZE|7|0] B

vSphere Kubernetes Service 22{AE{0|A] NetApp ONTAP @+ AEZ|X|E ALE S0
ZiE[O|{ 2}t El O Z2[AH[0| M2 HiZEELICt. CHE O[®|[= NAS(ontap-nas) E£= SAN
iSCSI(ontap-san) 2AE2|X|E AF25I0] PostgreSQL Ci|O|E{H|O|A S HHEO}E S
Ho{FELICE.

CtS YAML A2 ofL|H A E0| POSTGRES USER/POSTGRES PASSWORDE 21 MXMgtLICH T2EM

StZ0| M= Cl[O|E{H|0| A Xt ZSHap 22 Qs HHE 22|517| 2/l Kubernetes SecretsE At&dt= 0|
ZE 5L}
= .

NAS AEZ|X|E AI25I0] PostgreSQL Hi X (ontap-nas =2t0|H)

ontap-nas E20|HE AFE5t0] Z2H|XJEI NFS 7 2&2 7|92 E PostgreSQL Z1H| 0| L
OHE2|AH|0|M S HHEE 4 QJELICE CHS O|X|= PostgreSQLE PersistentVolumeClaim(PVC) !
DeploymentE H4s5t= HWHE H0{FLICL

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: postgres-pvc
spec:
storageClassName: sc-nas # Specify the StorageClass for dynamic
provisioning
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 10Gi
apivVersion: apps/vl
kind: Deployment
metadata:
name: postgres
spec:
replicas: 1
selector:
matchLabels:
app: postgres
template:
metadata:
labels:
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app: postgres
spec:
securityContext:
fsGroup: 999 # Ensures proper permissions for the mounted
volume (PostgreSQL default user is 999)
containers:
- name: postgres
image: postgres:15
securityContext:
allowPrivilegeEscalation: false
runAsNonRoot: true
runAsUser: 999 # PostgreSQL default user ID
capabilities:
drop:
- ALL
seccompProfile:
type: RuntimeDefault
env:
- name: POSTGRES DB
value: "postgres"
- name: POSTGRES USER
value: "<username>"
- name: POSTGRES PASSWORD
value: "<password>"
— name: PGDATA
value: "/var/lib/postgresgl/data/pgdata"
ports:
- containerPort: 5432
volumeMounts:
- mountPath: /var/lib/postgresqgl/data
name: postgres-storage
subPath: postgres-data # Ensures data is stored in a
subdirectory to avoid permission issues
resources:
requests:
memory: "512Mi"
cpu: "250m"
limits:
memory: "1Gi"
cpu: "500m"
volumes:
- name: postgres-storage
persistentVolumeClaim:
claimName: postgres-pvc

apiVersion: vl



kind: Service
metadata:

name: postgres-service
spec:

type: ClusterIP

ports:
- port: 5432
targetPort: 5432
selector:

app: postgres

SAN A E2|X|E ALE510{ PostgreSQL HiZ (ontap-san iSCSI =2t0|H)

LIS YAMLZ AHE3H0] ontap-san E2I0|HE I2H| X' E iSCSI 7 2 &2 7|82 2 = PostgreSQL
Zi5|0|LH O E2[7|0| M S HHEBILICE. O] "Recreate HHE M2F2 M Pod7t A|ZfE|7| 0| 7| & Pod7} 25|

ERE|TE HHSIH, 0|= ReadWriteOnce iSCSI 2&0 25X 0| Pod MA|Zf A| CIO|H &4S YXIRLICE

O] 42 Pod 4H| & 19 Aol = H[O|E] X[&-dS X[ SIH, Trident =& AW ! W at 53 2t
S etELCt

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: postgres-block-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 20Gi
storageClassName: sc-iscsi # Must map to an ontap-san driver
apiVersion: apps/vl
kind: Deployment
metadata:
name: postgres-block-app
spec:
replicas: 1
strategy:
type: Recreate
selector:
matchLabels:
app: postgres
template:
metadata:
labels:
app: postgres
spec:
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# 1.

POD LEVEL SECURITY CONTEXT
securityContext:

runAsNonRoot: true

runAsUser:

999 # Official Postgres image default user ID

runAsGroup: 999 # Official Postgres image default group ID
fsGroup: 999
seccompProfile:

type:

containers:

- name: pos

RuntimeDefault

tgres

image: postgres:15

# 2.

CONTAINER LEVEL SECURITY CONTEXT
securityContext:

allowPrivilegeEscalation: false

capabilities:

env:

drop:

- ALL

name:

value:

name:

value:

name:

value:

name:

value:

ports:

conta

name:

POSTGRES_DB
"postgres"
POSTGRES USER
"<username>"
POSTGRES PASSWORD
"<password>"
PGDATA
/var/lib/postgresql/data/pgdata

inerPort: 5432
postgres

volumeMounts:

- mountPath: /var/lib/postgresqgl/data

name: postgres-block-storage
subPath: postgres-data
resources:
requests:

memory: "512Mi"

cpu:

limits:

volumes:

— name:

" 2 5 Om"

memory: "1Gi"

cpu:

\AJ 50 Om"

postgres-block-storage

persistentVolumeClaim:

apiVersion:

claimName: postgres-block-pvc

vl



kind: Service
metadata:

name: postgres-service
spec:

type: ClusterIP

ports:

- port: 5432
targetPort: 5432
selector:

app: postgres

HIO[E{H[O| A HHE HE

OHEZIAO|MS St =, METF Al Sl HEHO| 1 G|O|E{H|0| AT MMM O 2 ZtFSH=X| &I,
HO|Z ALRSI0 IIE, PVC U AH|AS] MBS StolshAl Q. T=7} S
HIQIG | A=K 2SN L.

mto
0% |

kubectl get all -n <namespace>
kubectl get pvc -n <namespace>

vksbastion@vks:~$ kubectl get all -n postgres
NAME READY STATUS RESTARTS  AGE
pod/postgres-block-app-7c9859c558-bxhbg  1/1 Running © 26h

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
service/postgres-service ClusterIP 10.100.154.170 <none> 5432/TCP  25h

NAME READY  UP-TO-DATE  AVAILABLE AGE

deployment.apps/postgres-block-app 1/1 1 1 25h

DESIRED CURRENT READY AGE
t.apps/postgres-block-app-7c9859¢c558 1 il 1 25h
s:~$ kubectl get pvc -n postgres
STATUS  VOLUME CAPACITY  ACCESS MODES STORAGECLASS  VOLUMEATTRIBUTESCLASS
postgres-block-pvc  Bound pvc-b992a5cf-1127-Ub6c-a775-80ab6Uellb536  20Gi RWO sc-iscsi <unset>
vksbastion@vks:

AHEoH= Z2EZ0| 2t HAlE AER[X|= SE, qtree CE= LUNQILICEH ONTAP A|AEIY T2H|N L=l

A E2|X|= PersistentVolume(PV)2 2E5I0 LR =& 0|2 7IM2 CH2 ONTAP CLI B™0|AM 8iF 0|2
AL85I AER|X| M HEE QIO EM HBL ﬂauu. Cte HHES ALESI0 PVE Mt LI =&
0|2 7tMSLct,

kubectl describe pv/<pv-name>
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Access Modes:
VolumeMode:
Capacity:

Driver:
FSType:

VolumeHandle:

ReadOnly:

VolumeAttributes:

=== nenew lerms and Lonaitions.

T «s$ kubectl describe pv/pvc-U4782b05U-5aff-U9ae-bcl0-08cdfd30db77
pvc-U4782b054U-5aff-U9ae-bcl0-08cdfd30db77
<none>
pv.kubernetes.io/provisioned-by: csi.trident.netapp.io
volume.kubernetes.io/provisioner-deletinn-secret-name:
volume.kubernetes.io/provisioner-deletion-secret-namespace:
[external-provisinner.vnlume.kubernetes.io/Finalizer kubernetes.io/pv—protection external-attacher/csi-trident-ne

sc-nas
Bound
default/postgres-pvc
Delete

RWO

Filesystem

10Gi

<none>

CSI (a Container Storage Interface (CSI) volume source)
csi.trident.netapp.io

pvc-U782b05U-5aff-U9ae-bclO-08cdfd30db77
false
backendUUID=8d6b9527-91dc-U8U7-b5cc-6aa7307cflba
internalName:trident_pvc_u782b05d_SaFF_H939_bcﬂ0_085dfd39db7?
name=pvc-4782b054-5aff-U9ae-bcl0-08cdfd30db77
protocol=file
storage.kubernetes.io/csiProvisionerIdentity=1787189141467-7183~-csi.trident.netapp.io
<none>

T2 1, of|A] E7]

stion@
Name :
Labels:
Annotations:

Finalizers:
tapp-iol
StorageClass:
Status:
Claim:

Reclaim Policy:

Access Modes:
VolumeMode:
Capacity:
Node Affinity:
Message:
Source:
Type:
Driver:
FSType:

VolumeHandle:

ReadOnly:

$ kubectl describe pv/pvc-b992a5cf-1127-Ub6c-a775-80abélelb536
pvc-b992a5cf-1127-Ub6c-a775-80ab6Uelb536
<none>
pv.kubernetes.io/provisioned-by: csi.trident.netapp.io
volume.Kkubernetes.io/provisioner-deletion-secret-name:
volume.kubernetes.io/provisioner-deletion-secret-namespace:
[external-provisioner.volume.kubernetes.io/finalizer kubernetes.io/pv-protection external-attacher/csi-trident-ne

sc-iscsi

Bound
postgres/postgres-block-pvc
Delete

RWO

Filesystem

20Gi

<none>

CSI (a Container Storage Interface (CSI) volume source)
csi.trident.netapp.io

exty

pvc-b992a5cf-1127-Ub6c-aT775-80ab6Uelb536

VolumeAttributes:

volume show

30

internalName=trident Oab6lelb536
name=pvc-b992a5cf-
protocol=block

storage.kubernetes.io/csiProvisionerIdentity=1786638282639-3882-csi.trident.netapp.io

-vserver <vserver> -volume <internal-volume-name>



NSOL-NetApp-A70-T19U05::> volume show -vserver vks

Vserver

Volume Name:
Aggregate Name:
List of Aggregates for FlexGroup Constituents:

Encryption Type:

List of Nodes Hosting the Volume:
Volume Size:

Volume Data Set ID:

Data Set ID:
Volume State:
Volume Style:
Extended Volume Style:
FlexCache Endpoint Type:

Is Cluster-Mode Volume:

Is Constituent Volume:

Number of Constituent Volumes:
Export Policy:

User ID:

Group ID:

Security Style:

UNIX Permissions:

Junction Path:

Junction Path Source:

Volume Master

SAN LUNS| Z<2, ONTAP CLIOIA Ct2 H

22
o=

lun show -vserver <vserver>

NSOL-NetApp—-A70-T19U0O5:
6¢c_a775_80ab6Uelb536
Path

Name:

|5H+
=)

-volume trident_pvc_U782b054_5aff_u9ae_bcUO_08cdfd30db77

vks
trident_pvc_u4782b054_5aff_U9ae_bcl0_08cdfd30db77
NSOL_NetApp_A70_T19U05a_NVME_SSD_1
NSOL_NetApp_A70_T19U05a_
NVME_SSD_1

volume

NSOL-NetApp-A70-T19U05a

10GB

2179

2155359667

online

flex

flexvol

none

true

false

default

0

0]

unix

———TWXTWXIWX
/trident_pvc_uU782b05U_5aff_uU9ae_bclO_08cdfd30db77
RW_volume

4 LUN MIF HEE 7 AL,

-volume <internal-volume-name>

:> lun show -vserver vks -volume trident_pvc_b992a5cf_1127_ub

/vol/trident_pvc_b992a5cf_1127_Ub6c_a775_80ab6Ueldb536/1un®

NSOL-NetApp—-A70-T19U0S5: : >

NAS L= NAS Economy AEZ2|X|
MHZ| B4 TCP 2 48 golgt 4 YALICH

HHOf| =

A =_—

Holl =

= =

HX Trident
7t™ Z L.

42 LIEst

2

0f

ol
o

kubectl get tbc -n trident

kubectl describe tbc <backend-name>

O3 CHS ONTAP 22{AEo| 200l 9| &

22 ANH M nconnect OFRE M

Xt

=

ro

HO| H[O|E| LIFE

online mapped linux

o

A8 ER,

2 LEOM AER[X|

Ok

=

, St

ol
o

=

o

MBS0 vserver 0|21} H|O|E| LIFE

-n trident

Lot Ch2 &

HS AWSHIAIL.

network connections active show -local-address <data-1lif> -local-port 2049



NSOL-NetApp—A70-T19U05: :> network connections active show -local-address 192.168.164.214 -local-port 2049
Vserver Interface Remote

Name:Local Port Host:Port Protocol/Service

Node: NSOL-NetApp-A70-T19U05b
1if_VKS_U608:2049 : : L4l TCP/nfs

1if_VKS_U608:2049 . . .54 TCP/nfs

1Tif_VKS_uU608:2049 : . .54 TCP/nfs

1if_VKS_U608:2049 : . .54: TCP/nfs

1if_VKS_U608:2049 ; : .54 TCP/nfs
5 entries were displayed.

2l 2, of|A] E7]
Pod7t &8 AEf7} =™ C|O|E{H|O| A0f| HZASHH Ci|O|E 20| H|CHE R E[=X]| ZHQletL|Ct.

CHA|
1. PostgreSQL AMH|A TEE 2 A|ARIOZ ICIBHL|CE,

kubectl port-forward svc/postgres-service 5432:5432 -n <namespace>

2. C+E B0 20| M psqlE AHE3H0] Tl O|E{H| O] A0 HZEBILICE,

psgl "postgresqgl://<username>:<password>@127.0.0.1:5432/postgres"

Of

3. C|O|E{H|O| ALt EH|O]| 22 MY

o o

bCHE, HIO|S0i| HIO|E & =igtLCt.

r

CREATE DATABASE employee;

Ml HO[EfH|O| A= T etetL|CHpsql HIEF HHH):

\c employee

HO|SS ddstn, WS Msty, ZatE ZolgLCt.

ujo
i

CREATE TABLE employees (
id SERIAL PRIMARY KEY,
first name VARCHAR(50) NOT NULL,
last name VARCHAR (50) NOT NULL,
email VARCHAR (100) UNIQUE NOT NULL,
department VARCHAR(50),
hire date DATE DEFAULT CURRENT DATE,
salary NUMERIC (10, 2)

);

INSERT INTO employees (first name, last name, email, department, salary)
VALUES ('John', 'Doe', 'john.doe@example.com', 'Engineering', 85000.00);
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SELECT * FROM employees;

H|C|Q o2

CH2 H|C| 2= vSphere Kubernetes 221 AE{0| TridentE MAX|St1 TridentE AFESIH 7 AEE|X| 2
PostgreSQL H|O|E{H|O0| A S HiESH= WHE HO| FLICE

TridentE AF250] ONTAP § 1 AEZ|X|2 I ZE HZE
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