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apiVersion: rbac.authorization.k8s.io/vl
kind: ClusterRoleBinding
metadata:
name: all sa ca
subjects:
- kind: Group
name: system:serviceaccounts
namespace: default
roleRef:
kind: ClusterRole
name: psp:vmware-system-privileged
apiGroup: rbac.authorization.k8s.io
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Worker Node Instances @ Worker Persistent Disk Size & Worker Availability Zones @
3 50 GB @ =

Worker VM Type @ Max Worker Node Instances @
medium.disk (cpu: 2, ram: 4 GB, disk; 32 GB) 50

Errand VM Type @
medium.disk (cpu: 2, ram: 4 GB, disk: 32 GB) Enable Privileged Containers (Use with caution) @

Admission Plugins

(B PodSecurityPalicy @
(I SecurityContextDeny @

Cluster Services

Node Lrailylimesut (hifgtes i Uythmic iU} (Y (:) Force node to drain even if it has running pods not managed by a

0
ReplicationController, ReplicaSet, Job, DaemonSet or Stateful Set @
Pod Shutdown Grace Period (seconds, min: -1, max: 86400) (:) Force node to drain even if it has running DaemonSet managed pods @
c Force node to drain even if it has running pods using emptyDir @
10

C) Force node to drain even if pods are still running after timeout @

SAVE PLAN DELETE

* NetApp ZE ZZ2EHM 2tFS 03] JHO| OtAE BiE 2 F=0t0 FHoll 5189 S =0|1, o/ =ot 2 Y 2519 27

A2 SESIEE AR & A S MEfS S HTSIL|CEH Mt HE = TKGI 22 AH AE2 24
3709 OFAE{Q}F 3709 /1A, XA 4712] vCPU, 12GB2S| RAMC 2 M|, TE2 FFHQI X HotE

SEEIEISS

Tanzu? Z&=l VMware vSphere 72

TanzuZt &=l VMware vSphere(vSphere Pod2t1 = BHE AH235IH VMware vSphere
tA@ 2| ESXi StO|HHIO| X L EE H|0] HIE Kubernetes £H32| /A LEZ ALY
olALICY.

M-



ESXi Host

vSphere Pod vSphere Pod

Container

Container

Container

Linux Kemel

Linux Kernel

= Ol = O

CPU Memaory Storage CPU Memaory Storage

=

Tanzu 30| Z2HEl VMware vSphere 7|2 TKGS 22{AEQt OHEIIIX|Z2 I ZE 2|0 A 2 M SHEIL|C

KubernetesOl| CHot 0712 MO HHZ HM|SSt7| I8 7tat=tEl Supervisor Cluster?t 4= 1, 2+ 0 Z2(#H|0] M|
CHot 7HE HIQJADO| AT MM E|0] AFRXLQ| 2|AA HZ|JF EAEIL|CE

B (- Namespaces

> [®) test-ns

£ SupervisorControlPlaneVM (1)
£¥ SupervisorControlPlaneVM (2)

£ SupervisorControlPlaneVM (3)

TanzuZ} Z8HEl VMware vSphereZt 24 3tE|™ 2 ESXi S AE| Spherelet OfZ2|A|0|40] MX[=| 1 M ELICE

O|Z S3ll Zt === Kubernetes B ZO0|[M XXt HHS A5t D 2} L E0f BEE PodE 22" 4= ASLICE



Supervisor Cluster A

Config Status @ & Running (1)

Kubernetes Status & Ready

®

Version 0.0.15-19705778

Spherelet Version 1.3.2-19554634

1%l VMware vSphere with Tanzu2} vSphere Pod= 2% vSphere CSI E2t0|H{ 2t X|2IBtL|Ct. 0] 7|52 22| Xt7t
vSphere Z2t0|AHEO0|AM AEZ|X| HHM S MAM5t0] MY vSphere HIOIEJAENZ AL2E £ U= AER|X| CHAOA
MENSH= BrAlo = RS SFL|CE 0[2{2t M2 ZiE|0|L{2tEl o Z2|A [0 Mof| Chet -+ S &S MMSH= o AFSE/LICH

Al 2/ ONTAP % Element AE2|X] 0f2{|0]0f| £ HZAE 4= L= NetApp Trident CSI
@ C2t0|H & X[ E|X| X[ 0|21 NetApp AEZ|X| A|AHI2 £ ySphere 2HA2| 7|2 AEZ|X|E

X|¥5t= o AH2E|H NetApp 12 IO|E] 2| Y AEZ|X| 284 T7E 02{3 WAOR AIET £
olAL|C}
M H -

TanzuZt ZE2HEl VMware vSphereOf| CHSH XtA|S| O0tEE{™ MEME HZSHHQ."0{ 7" .

NetApp AEZ|X| A|AH

NetApp AEZ|X| A|AH] JHQ

NetApp Z1H|0|L{=tEl OfE2|A[0|Me| HI0|HE T2H|MY, H 5! 22|t
Me|zF2 Molst 2Ci3tst= O] =&0| &= Trident & Trident Protect 215
AELX| ESHES EQSt0 JUSL|CT.

NetApp Z4E||0|L=tEl OHZ2[A[0]9] HIO|E|E Z2H|X'd, B3 8l 22|t
AEEX| EHES BRI ASLICE

o 2R3t Trident Q15 S 2H2 of24

rr
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https://docs.vmware.com/en/VMware-vSphere/7.0/vmware-vsphere-with-tanzu/GUID-152BE7D2-E227-4DAA-B527-557B564D9718.html
https://docs.vmware.com/en/VMware-vSphere/7.0/vmware-vsphere-with-tanzu/GUID-152BE7D2-E227-4DAA-B527-557B564D9718.html
https://docs.vmware.com/en/VMware-vSphere/7.0/vmware-vsphere-with-tanzu/GUID-152BE7D2-E227-4DAA-B527-557B564D9718.html

INSPIRE
innovation with
the cloud

¢

MODERNIZE
IT architecture with
cloud-connected flash

-
.'.*.
Element

ON-PREMISES
CLOUD

BUILD
. clouds to accelerate
new services

* AFF % FAS A|ABI2 NetApp ONTAP Al3tst 1 Il 7|4hNFS) X £2 7|gHiSCSI) AF Afzf|of| CH3!
AE2[X|S BB
* Cloud Volumes ONTAP 2} ONTAP Select 22} S2tESt 7t Z7tol|M St o[ X E IS LICt.

* Google Cloud NetApp Volumes (AWS/GCP)2} Azure NetApp Files 222 E0| A IHY 7|8t AER|X|S
HlZe|ct.

Z2f|ojA AfO|ESt SR E ZHe| H|O|H 22| 8l 0|F

@ NetApp ZEZ2|Q209| 2t AEZ|X| A|AHLS 2
= 20| A=E St

0|5t 5t0{ H[0|E{7} O Z2|#|0] 0]

Ct= HO|X|0fl= VMware Tanzu with NetApp £FM0{| A ZAZE NetApp 2E2|X| A|AHI0| CHet =71 HET}
AELILCE,

« "NetApp ONTAP"

NetApp ONTAP

NetApp ONTAP 2 22X Ql GUI, Xt52t E82 2= RESTAPI, Al 7|8t of
ZK|, BT = SIE/N ¥O20|E, AEE|X| 2t 7HHR7| S2| 7|52 4= AHo AE

- HALTT

ATEQ =L

NetApp ONTAP 2 ZI2tHM0l GUI, AtS3st E812 2t& RESTAPI, Al 7|8t of|& 24 8l A1 ™ =X|, SH gls
StESof faefo|E, AER|X| 2t 7N RT| 52 7|58 #HE 242yst AE2|X| ATE 0 EQILICH

NetApp ONTAP AE2|X| A|ABIO| CHE XHA[SH LI 2 CHS 2 WESHMK. "NetApp ONTAP EALO[E" |

or

= HSELIct.

ONTAP L2t ZH2 7|

2t
=

/o
M
ofm
o

* NFS, CIFS, iSCSI, FC, FCoE, FC-NVMe Z2E 20| i3t SA| CJ|O|E{ HMA Sl 22| 7|5
AEE|X| AARIQILICE,

* CHotEiE Rz E= 2O2|0|A9| S22l 510|E2| =, SHDD St=20 74, ONTAP Select 2F 22
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https://www.netapp.com/data-management/ontap-data-management-software/
https://www.netapp.com/data-management/ontap-data-management-software/
https://www.netapp.com/data-management/ontap-data-management-software/

K| # k| 50| HHtO[A 2] VM 7|t

* X}& HI0E] A|lB=t, ¢l2kel olofE

AEZ|X| Z224E Cloud Volumes ONTAP 1t Z2 22t =7t QI&LICH

2=, 5 M7 8 =S XIS ONTAP A|AH

| H|o[Ef M

2840

A H
* ZY 251 718 QoS Mo AEE[X].
* HEE S2RES %Ft”3f7ll S0 CIO|HE AEZ=tst 2= LTt ONTAP EEoH O SHF0l|M = XAHESHE| =
223 HolH 25 7|52 &gt

° * NetApp 2&H4F AR * 71EQl 45 QY| = 80| 2[4t C|A3 ZZHS A

EF AFEo| HAptLICt.

O/2{~eL|Ct. ONTAPCIE =

o * NetApp SnapLock.* X[ & &l
= OIO|HE 22Xo 2 e

° * NetApp SnapMirror.* ot AEZ|X| A|AEIO|M CHE AEE|X| A|ARIOZ H|O|E 2| AL SALES
2| X ZiZa 22t 7|8t MH|A0f| Ci$h H|0|E] 0228 X|stL|ct
7|12t SO HO{MILE X2 4 Sle E4 S &0 HIOIEE 7|S510{ CHA| &
o|'|__||:|-
I A|ARIQ| HIO|EE ZE K™ E A|AHI0 CHot B A S ot= S AR

° * NetApp SnapVault.* 62{ X
AHEOZ BHABIL|CE,

° * NetApp SyncMirror.* S %t
ClojE{2| &A|ZH RAID =& O

° * NetApp SnapRestore.* A'H

> * NetApp FlexClone.* AHAF
DEH| XLt

ONTAP of| CHat XtM[SH LHE 2 CIS2

(i) Netapp ONTAP 20|

12

AEE 0| 22[Hez d&E F /i M= CHE C|A3

M FAEE Sl 20 w2t A E HIo|HE wWEA SARLIC

o

- =
A2 S T2 =Z NetApp 252 23| AL &

A ZSHMR. "ONTAP 9 2 A{ MIE{"

A, 7tes s SR E0M AFEY = ASLICEH

835t0] HIO[EE =4


https://docs.netapp.com/us-en/ontap/index.html
https://docs.netapp.com/us-en/ontap/index.html
https://docs.netapp.com/us-en/ontap/index.html
https://docs.netapp.com/us-en/ontap/index.html
https://docs.netapp.com/us-en/ontap/index.html

Supported OSes
LINIX
Windows
Linux
Virtualized

Supported Protocols
Fibre Channel
FCoE
1SCSI
NFS
SMBICIFS

SnapMirror

. / replication

NetApp AFF/ FAS
NetApp XX M5, EL HO|H 2, [1E TEEE X|¥S 7o = SHE MI&HE ZEist S2S2HA(AFF) X =&y
SIO[EE|E(FAS) 2E2|X| EHES 3L

£ NA" B5 NetApp ONTAP H|O|E 22| AT EQZE 2 SELICE O] AT EQ0= AN 7HE ZIEEl 0| E
He| ATEQZ, ZHASHE| D 7I2 40| 52 S2RE S8 AEZ|X| 2A2|E Sl HI0|E IEZ] @7 AP =
AIEfIElO|XZ £, 8 U Hotg HIM*LIEL

NETAPP AFF/ FAS ZS1Z0| CHat XtA[St LIS E2{H S2IStNR. "0{7]" .

ONTAP Select

ONTAP Select AtX} 2tZ 2| 0| I{H[O| X 0f| HHEE 4= A= NetApp ONTAP 2| A E 0 FOf HYZRJL|C},
VMware vSphereLt KVMOI| X[t 5= O, StEQ|0] 7|EF ONTAP A|ARIS| EE 7|51t HeS M3 LT

ONTAP Select 0f| CHSE XtM|2H LIS E{H S2IStHIR. "0{7|" |
Cloud Volumes ONTAP

NetApp Cloud Volumes ONTAP Amazon AWS, Mlcrosoft Azure, Google CloudE Zglst Cist I 52
S22t E0f BHEE 4= U= NetApp ONTAP 2| 22t E HHE BT IL|C,
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https://docs.netapp.com/platstor/index.jsp
https://docs.netapp.com/platstor/index.jsp
https://docs.netapp.com/platstor/index.jsp
https://docs.netapp.com/us-en/ontap-select/
https://docs.netapp.com/us-en/ontap-select/
https://docs.netapp.com/us-en/ontap-select/

Cloud Volumes ONTAP Of i3t Xt LHES He2{H SEI5tH|. "0 7|" .

NetApp AEZ|X| E¢
NetApp AEZ|X| £8 72

NetApp provides a number of products which assist our customers with
orchestrating and managing persistent data in container based

environments.

& H|0| ofZ=|AH 0| Mt 3l HIO|HE =2, #El, 22 8l 0j0|22f|0[Mst= o] =F0| &=

NetApp AEH X
CHst HES M3 gtlct,

Any workload

SDD&T §§k¢fku T cassandra s elasticsearch »*i-:q " - .?{gfﬁf_‘ & elastic

Any Kubernetes

U
iy @ o ﬂ Amazontis  EJ OPEMSHIFT ViMware Tangu g Anthos m';,

Aure Google kubernatas
Hubermales Sorvice Huibernaies Engine

MetApp Astra Portfolio

Astra Control Service

Application-aware data
connectivity & management

Astra Trident

Data connectivity

Cloud Volumes Platform

Any Cloud

aws =l 3
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Astra Control Center

Application-aware data
connectivity & management

Astra Trident
Data connectivity

SDs Appliance

Astra Data Store ONTAP

On-Premises


https://docs.netapp.com/us-en/occm/#discover-whats-new
https://docs.netapp.com/us-en/occm/#discover-whats-new
https://docs.netapp.com/us-en/occm/#discover-whats-new

NetApp Trident Red Hat OpenShift, Rancher, VMware Tanzu etctt Z+2 Z4E|0|L] %! Kubernetes B ZEHS 2|t
REFE AAO|X} 2AHSHA| X| == AEE[X] 2| AE|O|EHL|Ct XtA[ L2 Trident ZAIO|EE WESHN| K.
IIO:I7|II .

CtS o[ X|ofl= VMware Tanzu with NetApp £FM2| of Z2[7|0| M 3 Ht AEE|X| 2t2|of| CHsi HSE NetApp
HZofl chgt =7 HEIF JASLICE

* "NetApp Trident"

NetApp Trident

Trident 7H2

Trident VMware TanzuE Zgst Z1H|0|L{ 2} Kubernetes HiZXEHS 2ot QE AAO|X}
ot BHA| K| E|= AEZ|X| QA AE|O|E{QIL|C}

Trident Red Hat OpensShift, VMware Tanzu, Anthos by Google Cloud, Rancher etczt 22 Z1E|0|L 5l
Kubernetes HIZ IS 2|3t QT AAO| tHELA| X|E|= AEE|X| A AEH|O|E{L|Ct. Trident NetApp ONTAP
2! Element AEZ|X| A|AEIS T EHSH MA| NetApp AEE|X| ZEZZ| 29 S3HE|0 NFS U iSCSI HZE

K| #ELLICE Trident £|Z AFEXH7F AEZ|X| 22| Xt 7HY 210] NetApp 2E2|X| A|ARIOM AER|X|E

DT2H|N st 22| 3 ALS 50 DevOps YIEZE 7t&2tefL|ct

X Z2HE Q7 At} @i,
AEE|X]| 7|5E Edeohs AEE|R|
Ho|&|H I A= Z2HE|M O]

MYAE Heo|Uof AZY & ASLICE

Compute layer

% O

Storage layer

B Se @ )Y

On-premises Cloud Volumes Amazon FSx Azure Google Cloud
appliances ONTAP for NetApp ONTAP MNetApp Files NetApp Volumes

Trident = 7i&} Z=7|7} 2 Kubernetes2} OFAZIX| 2 10| 48 S A|ElL|C

Trident 2| XAl A2 2022 420f| ZA|=l 22.04QIL|CE 0t Kubernetes HHZETHO| A 0t & 2| Trident
HAEZA}=X0f ciet X[ HERIAE RS 5 QEL|C} "0 7]" .
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https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
https://docs.netapp.com/us-en/trident/index.html
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

20.04 H2|ARH Trident 882 Trident 2S X7t +ASLICH 2FXAH= A2 BHXE HCtH &4 2HE 1 Trident
M| YEZ HHEE|= X0 Ciet XM S8 East 71 X2 MSEL|ct.

21.01 2| A0 A= Trident Operator 8X[E E0[5tH| siF= Helm XHE7} M| S E|JASLICE

Helm2 AL25t0] Trident 2 X} H{

1. HX A2XF 2HAE Q| QX2 MNSIMR. kubeconfig Trident 0= 0] IS HYSH= FMO| goOZ O]
Mg AXS QI QEE 8 HAR I X|FEtLC)

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

2. NetApp Trident helm MEAZS =7tgL|Ct,

[netapp-user@rhel7]$ helm repo add netapp-trident
https://netapp.github.io/trident-helm-chart
"netapp-trident" has been added to your repositories

3. Helm MZEAE ACI0|ERLIC

[netapp-user@rhel7]$ helm repo update

Hang tight while we grab the latest from your chart repositories...
.Successfully got an update from the "netapp-trident" chart repository
.Successfully got an update from the "bitnami" chart repository

Update Complete. [Happy Helming![]

4. Trident &X|E 2I2t ME HUYAHO|AE THEL|CE
[netapp-user@rhel7]$ kubetcl create ns trident
5. DockerHub Xt ZHOZ H|H S MMt Trident O|0|X|E CHR2EE=SL|C

[netapp-user@rhel7]$ kubectl create secret docker-registry docker-
registry-cred --docker-server=docker.io --docker-username=netapp

-solutions-tme --docker-password=xxxxxx -n trident

6. TKGS(Tanzu?t &=l vSphere) = 22| 22{AH H{EI} U= TKGOA 22[3H= AMSXtH s Y3 EE
2 AHQ F2 CHE HAE 22610 Trident HX[SHM| K.

a. 270Iot AEXI0f|A| E2O|HE HIYAHO|A0M MH|A AFS &Y + A= Heto] A=X|, ECIOIHE
HIJAHO|AQ MH|A AFO ZES WHY = A= #eto] A=X| 2felst

b. MMEl HAHO| A0 Trident OperatorE A X|5t2{H Of2f heim HHS AN Q.
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[netapp-user@rhel7]$ helm install trident netapp-trident/trident-
operator -n trident --set imagePullSecrets[0]=docker-registry-cred

7. TKGI HHEE 2|2 ALK £ Y3 2E S AEQ F2, CHS helm B
Trident OperatorS A& X|stL|Ct,

mjo
>
ot
o]

AASHo] MY E HIFAm o] A0

[netapp-user@rhel7]$ helm install trident netapp-trident/trident-
operator -n trident --set imagePullSecrets[0]=docker-registry-
cred, kubeletDir="/var/vcap/data/kubelet"

8. Trident ZEJ} HCHE XSSH=X| EH015}HAM| Q.

NAME READY STATUS RESTARTS
AGE

trident-csi-6vv62 2/2 Running 0
14m

trident-csi-cfd844bcc-sghcg 6/6 Running 0
12m

trident-csi-dfcmz 2/2 Running 0
14m

trident-csi-pb2n7 2/2 Running 0
14m

trident-csi-gswbz 2/2 Running 0
14m

trident-operator-67c94c4768-xw978 1/1 Running 0
14m

[netapp-user@rhel7]$ ./tridentctl -n trident version

Fom e oo +
| SERVER VERSION | CLIENT VERSION |
fom e fmmm e +
| 22.04.0 | 22.04.0 |
fom e o +

AEE|X| A[AH] Sl = A

Trident Operator 8X|E 2t2%t 20|= A2 ¢ EH
ofzi 3 E e} Trident 2| AH U THE A SSHA|

NetApp 2E2|X| S F0|| Chiet HA =S -4l of ghL|Ct.

« "NetApp ONTAP NFS"
« "NetApp ONTAP iSCSI"

17



NetApp ONTAP NFS 71

NFSE S NetApp ONTAP AE2|X| A|AET Trident S22 ZAsfot2{E AE2|X)
A AETHO| ENS X| 2o WIS S GHS0{0F BHLICH O] AR Mo A 7|5 M= S
TASHRITH O/ S WHASHE S42 3T QUCHH MBME W2 R.70{7]"

— — o

ONTAP 0|A] SVM 2t 7|

1. ONTAP A|AH! Zt2|Xtof] 2016t AER|X| > AER|X| VMRZE 0|S¢t Chg F7IE ZIgL|Ct

»
|H
Hu
Hm

2. sSVM2| 0|S2 =31, NF =S 24501, NFS S20|HE UM A HE 2ielzts MElS D, Q3=
SHAEM EES PVE OIREY = AL E 51&517| 2I8H ZHX =271 U= MEUIS LIEUT] X 720
* 74| C}
e = .

Add Storage VM X

STORAGE VM NAME

trident_svm

Access Protocol

@& SMBJ/CIFS, NFS, S3 iScs|

Enable SMB/CIFS
Enable NFS

Allow NFS client access
Add at least one rule to allow NFS clients to access volumes in this storage VM. @

EXPORT POLICY

Default
RULES

Rule Index Clients Access Protocols Read-Only Rule Read/Wr

0.0.0.0/0 Any Any Any

NSX-TE AI23I0] At2Xt 22{AE L= QIAZE SHAEQ| NAT HIEE AISt= 2R
(D =izl =4 ol Egress MEH(TKGS0S! Z) EE Floating IP HEHI(TKGI] 29)2
#fefof BiLct.

3. GIO|E{ LIFOI| CHEH MIE HEet SVM 22| AFol| et ME HEE M3t Chg MES S
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https://docs.netapp.com/us-en/trident/trident-use/ontap-nas.html
https://docs.netapp.com/us-en/trident/trident-use/ontap-nas.html
https://docs.netapp.com/us-en/trident/trident-use/ontap-nas.html

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

K8s-Ontap-01
SUBNET MASK GATEWAY

IP ADDRESS
172.21.252.1

172.21.252.180 24

Storage VM Administration

Manage administrator account
USER NAME
vsadmin
PASSWORD

CONFIRM PASSWORD

Add a network interface for storage VM management.

X

BROADCAST DOMAIN

Default

v

4. SVMO| HAIE SELICE MEA > HEL VMR Z 0|58t CH A
SfLICh ‘Mzst= 22 A|B0 et 2& A4 Mgk gl
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Edit Storage VM X

STORAGEVM NAME

trident_svm

DEFAULT LANGUAGE

c.utf_8 v

DELETED VOLUME RETENTION PERIOD (B)

12 HOURS

Resource Allocation

Limit volume creation to preferred local tiers

LOCAL TIERS

K8s_Ontap_01 _SSD_1 X

5. Trident MX|E AIX} EE= AZE 22{AEQ| NAT HHES| 2L, SNATZ Qo AE2|X| OIRE Q™O| H|EZ
TEA TS 2 QIELICH 7| 2MOZ ONTAP 2E ZEA A|ZtEl 28 OI2E QX O 5{2EtL|C}, [M2A
ONTAP CLIO| 20916t H|EZ= ZTE|AM OIRE QAHS 6|25t E MNS HHTHL|CT
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ontap-01> vserver nfs modify -vserver tanzu svm -mount-rootonly disabled

HH o

ol = 5l StorageClass 44

1. NFSE X
HZH=

2. 24

{5 5H= NetApp ONTAP A|AEIC| AL backendName, managementLIF, dataLIF, svm, ALEX} 0| &,
XN TIEL MR METF ZeE tille Y mAS I S AE| ZHSL|C

"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": "admin",

"password": "password"

=&

A AEE £ A== NFSE N &6t= storageDriverNameD} dataLIFS| 28O 2 A Xt X|H
backendName Zt2 & 2|SH= 20| 7tE E5LICH

HE MAMSI Trident BHAIEE BHSL|CY.

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

o o

e t——————— o — +

| NAME | STORAGE DRIVER | UuID

| STATE | VOLUMES |

e o

e e t-—— to—m—————- +

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

e e e e L e e Tt Fomm e

Rt ittt F—————— - +

3. HIIES Ot 20| = Ch3 22 AER|X| 22HAS BHE0{0F ShL|Ch ChZ M2 ME ZaiA Hol= E4 HEg}
7|2 EEE ZEMM EHFELIC 0H7HH 4 backendType M2 W4l Trident HA =0 AER[X| E20[HE
2t OF ghL|Ct

21



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

name: ontap-nfs
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

4. kubectl ¥ S A5t AE2[X| S2HAE MHSLICH

[netapp-user@rhel’7 trident-installer]$ kubectl create -f storage-class-
nfs.yaml
storageclass.storage.k8s.io/ontap-nfs created

5. AEE|X| SeHATHEYEH R H| I 2 & 22 A(PVC)S M dsHiof LT PVC H2lQ| of= of2Het

6. kubectl @HS MHBI] PVCE MM
TZMAJ 2EEE BES XHE = USLICH

22

ZELICH CHS A2 &QISHM|R. storageClassName ZE= B2 0t
PVC Ho|= Z2H|XJe & 2610 w2} 20 w2t FItE ALEX ™

IS MEA Sej A0 0|53 LAIBHLCH,

—
ofgt 4 UBLICH

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

BILICH MM sl wief 2Bl 37|0f mf2t Aof AlZto| 2 4 ooz

[netapp-user@rhel’7 trident-installer]$ kubectl create -f pvc-basic.yaml
persistentvolumeclaim/basic created

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

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-b4370d37-0£fad4-4cl7-bd86-94£96c94b42d 1Gi

RWO ontap-nfs Ts



NetApp ONTAP iSCSI 1A

iISCSIE Sl NetApp ONTAP AEZ|X| A|ABIS VMware Tanzu Kubernetes 22{AE|2f
d3 =250 E¢tot™ A HY HHAIZ 2 =0 23916110 (SCSI KE2|E|L Ii7|X|E
74510 iSCSI 252 OF2ESHH =8 ZH|aloF gL|Ch, a1 A 5t2{™ o 7[0f BA|E
EAE LEMA I,

@ NetApp VMware Tanzu Kubernetes 22{AE 2| NAT H{ZE0|| CHsH O EXIE HESHK| 4&LICH

TKGI= HE E7ts8t 714 0|0|X|E AM3SH= Tanzu Kubernetes 22 AECS| = EZ Bosh VM

@ AtEsHH, Bosh VM01|A1 iISCSIIH7|X|E 2= HETI HE2 MEE A FFHOE FX|&[X|
OFELICEH m2tM NetApp TKGIOA ST HSH= Tanzu Kubernetes 22{AE S| F7 MEAZ
NFS =252 A2 AUS HETLICL

EEIAE) L E0SCS| ERO Chel EHls|e ASeIr] N AU SR ol WAISE BHE0(0f ELIT, O
S2H0IME 7|2 HIES THYKIT, TS WHE SHS ST UCI MHNES YRSHNIR.017]"

ONTAP 0|A] SVM 2t=7|
ONTAP 0| Al SVME M M35t2{™H C+Z CHAE 2 =M.

1. ONTAP A|AHE! 2t2|Xtofl 29180 AE2|X| > AEZ|X| VMO E 0|53t LI xJI1E2
2. SVMQ| O|EE st iSCSI TZES S 2433t OHS H|0[E LIFO| CHet MIE HE
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Add Storage VM

STORAGE VM NAME

trident_svm_iscsi

Access Protocol
SMB/CIFS, NFS, S3 & iscsl

Enable iSCSI

NETWORK INTERFACE

K8s-Ontap-01

IP ADDRESS SUBMET MASK GATEWAY BROADCAST DOMAIN
10.61.181.231 24 10.61.181.1 X Defa.... ¥
Use the same subnet mask, gateway, and broadcast domain for all of the following interfaces

IP ADDRESS SUBNET MASK GATEWAY BROADCAST DOMAIN

10.61.181.232 24 10.61.181.1 X Defa... g 4

b

3. SVM 2| AIFol chgt MR FEE =it 2 ME S S2gLct
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Storage VM Administration

Manage administrator-account

USER NAME

vsadmin

PASSWORD

CONFIRM PASSWORD

Add a network interface for storage VM management.

4. SVMOI| HAE 26t MEA > MEA VMRE 0|5%H CHE MZ BHE SVM &
MEHS

HES SO 'H25h= 22 AS00 Uiet 25 4o Mok golat

—

o
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Edit Storage VM X

STORAGE VM MAME

trident_svm_iscsi

DEFAULT LAMGUAGE

c.utf 8 v

DELETED VOLUME RETENTION PERICD @

12 HOURS

Resource Allocation

Limit volume creation to preferred local tiers

LOCALTIERS

K8s_Ontap 01 _SSD_1 X

Bl = 5! StorageClass A4

o

1. NFSE H|335t= NetApp ONTAP A|AEIS| AL backendName, managementLIF, dataLIF, svm, At2X} 0|,
HIYHS U 7|t M2 HE7 ZotE solle 18 U S MIT S AEQ| PHSELICEH
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2. r}

"version": 1,

"storageDriverName": "ontap-san",
"backendName": "ontap-san+10.61.181.231",
"managementLIF": "172.21.224.201",
"dataLIF": "10.61.181.231",

"svm": "trident svm iscsi",
"username": "admin",

"password": "password"

gl

IS LA Trident HA=E PHSL|CE

[netapp-user@rhel’7 trident-installer]$ ./tridentctl -n trident create
backend -f backend-ontap-san.json

o S e

B R R Fomsmm==== +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fosssssssssssas s e frememesessess====

fessssssssssssesessosssssasssssssasaaaa femmmm=== fommmmm=a= 4

| ontap-san+10.61.181.231 | ontap-san | 6788533c-7fea-4a35-b797-

fb9bb3322b91 | online | 0 |

________________________ o

et e i 1
OIS S OIS o= AE2|X| S2HAS HS0{of BILICE CHS M2 KT SeiA Fojt T LEQ 7|2 LES
AN HAFLICH DH7HH A backendType ME A4S Trident Holl= 0] AE2|X| E2}0|HS B SO}
LT ot o= THA0| A F=dHof ot 015 EE Utk 7|58l sLIC.

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

name: ontap-iscsi
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

gte AN LETE UASLICE £sType O THEOf| FOIE|0] JASLICE iSCSI A0 A O] g2

@ EX Linux It A|AE QY(XFS, ext4 §)2Z MASI7HLE AX|SH Tanzu Kubernetes
SEAETIAISY It AARES BHSIEE & = ASLICHL

— O =T M

4. kubectl BHE Malislo] AEZ|X| SeAS MAMstL|CH
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[netapp-user@rhel7 trident-installer]$ kubectl create -f storage-class-
iscsi.yaml

storageclass.storage.k8s.io/ontap-iscsi created

5. AEZ|X| SefAT MHEH KA H| E7 E2E S22 (PVC)S HAMsl{of BLICE PVC H2|2| ofl= of2Het
ZELICH CFS AFEE SRISHM|R. storageClassName REE B3 OHE XZHA Z2fA 9| 0|21t LX|EhL|Ch.
PVC Folz Z2H|XJdY e 25t0] w2t HRoj a2t F7I2 AF8XL ™Molg o~ USLICE

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

6. kubectl HHZ AHst0] PVCS MABILICH MAE| el 250| 27/0f uf2t 440) Azt ZY £ Yooe
mENATRIREE D52 XHE + YLt

[netapp-user@rhel7 trident-installer]$ kubectl create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel7 trident-installer]$ kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

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

RWO ontap-iscsi 3s

=7t HE: NetApp A2 VMware Tanzu
O] =A0ll B E FHO| CHol XtM|S| ZotEe{™ CHZ EAO|EE HESHAM Q.
* NetApp 2A
"https://docs.netapp.com/”
* Trident X

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

* Ansible 24
"https://docs.ansible.com/"
* VMware Tanzu XA
"https://docs.vmware.com/en/VMware-Tanzu/index.html"
* VMware Tanzu Kubernetes 12|E AH A

"https://docs.vmware.com/en/VMware-Tanzu-Kubernetes-Grid/1.5/vmware-tanzu-kubernetes-grid-
15/GUID-index.html"

* VMware Tanzu Kubernetes Grid A{H| A A0 A{

"https://docs.vmware.com/en/VMware-vSphere/7.0/vmware-vsphere-with-tanzu/GUID-152BE7D2-E227-
4DAA-B527-557B564D9718.html"

* VMware Tanzu Kubernetes Grid £} Of|C|M MHA

"https://docs.vmware.com/en/VMware-Tanzu-Kubernetes-Grid-Integrated-Edition/index.html"
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