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sudo yum install -y nfs-utils
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sudo apt-get install -y nfs-common
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sudo sed -1 's/”\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf
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sudo tee /etc/multipath.conf <<-EOF
defaults {
user friendly names yes
find multipaths no
}
EOF
sudo systemctl enable --now multipath-tools.service
sudo service multipath-tools restart

@ etc/multipath.conf Of2 &8 ‘defaults E&OHOf find multipaths no
SH|C}.

5. Y multipath-tools 7t 2dtE[0] YL MM FOIX| open-iscsi SQIEL|CE

sudo systemctl status multipath-tools
sudo systemctl enable --now open-iscsi.service
sudo systemctl status open-iscsi

Ubuntu 18.042| A2 iSCSI HIE2 AIZ5H| M0l open-iscsi O[A CHA TES HMglof
@ iscsiadm EfL|C}. EEE A‘|H|ﬁ7|' SO ANEEEE {scsid 8T £ iscsi

olAL|C}

M H .

iISCSI Ats ST & FHStHLE AESHA| (== LIt
CtZ Trident iISCSI AtS =+ 2F S 78510 22 E MuS +8 = ASLICL

* iscsi Atz 23 7H4: iSCSI XI5 217t S &=L = HIEE
ZXHE AH™HSIALE O X3 AME| = E T 4~ QIEL|CE

oflr

ISCSI RS 57 21212 002 MRV ISCSI AHS 277} 23| SXELIC iSCSI AHS 278
() uimusple 2o Anetn L ISCSI RS 20t o 8 2 AHS3HR el7iLt 2
2HOZ FEA| g S AlLt2| Q0| Aat BZAStsH0F BHLIC

LS

* *iSCSI Xts F7 Ch7| AlZh* HI- & M0 220tk ChA| 23015 A|=35t7| H0j| iSCSI Ats =7 7|
Alte ZEELICHII22L 72). SEi7E BX] 42 A2 =QIE MM0| 20H2E|7| Tof| I 2&H Ci7[sH{oF 5t

CHAl 23218121 0 A8t ALE M2 9| XIS AHE5H0] 0|0 220t F et = ASLIC



4=
iSCSI At5 S AHS #HSIAHLE HESI2H iscsiSelfHealingInterval Helm AX| EE= Helm

HHI0|E &0f| & iscsiSelfHealingWaitTime Of7H HE FMESL|CE
CHE ool M= iSCSI Ats =+ 7tA 2 322 = AHSt Xta =+ 7| A|ZtE 6222 AF gLt
helm install trident trident-operator-100.2410.0.tgz --set

iscsiSelfHealingInterval=3m0Os --set iscsiSelfHealingWaitTime=6mOs -n
trident

—_

tridentctl 2 ME{BILIC
iSCSI A& 57 ™S FHSIHLE HESHH™ iscsi-self-healing-interval tridentctl 8X| E£=
AHI0|E B0f| & iscsi-self-healing-wait-time OW7H H4E MESL|CE.

CtE OloiM = iSCSI Ats =7 2HE 2 3R 2 2F5t1 X5 =7 7| A2 6222 HHE LT,

tridentctl install --iscsi-self-healing-interval=3m0Os --iscsi-self

-healing-wait-time=6m0Os -n trident

NVMe/TCP =&

2F MHel BES AHE5I0| NVMe E2 ZEX[ELICt

* NVMeOll= RHEL 9 O|A&t0| = Q3tL|Ct,

(D * Kubernetes '==2| 7{'d HT0| L2 Q2HE[ULE NVMe THF|X|E H'E HEOM AIEE & Q=
B2 29| 78 KT S NVMe W7 |X|E AE5HH HE HT S YOOI E8Hof & &= AELICE

sudo yum install nvme-cli
sudo yum install linux-modules-extra-$ (uname -r)

sudo modprobe nvme-tcp

40
Hr
Am

sudo apt install nvme-cli
sudo apt -y install linux-modules-extra-$ (uname -r)

sudo modprobe nvme-tcp
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sudo yum install -y lsscsi device-mapper-multipath
2. O[5 22 4%

sudo mpathconf --enable --with multipathd y --find multipaths n

@ etc/multipath.conf Of2f LHEE “defaults E&EHOF find multipaths no
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sudo systemctl enable --now multipathd
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sudo apt-get install -y lsscsi sg3-utils multipath-tools scsitools
2. OtE 2= 4%:

sudo tee /etc/multipath.conf <<-EOF
defaults {
user friendly names yes
find multipaths no
}
EOF
sudo systemctl enable --now multipath-tools.service
sudo service multipath-tools restart

etc/multipath.conf Of2f &8 ‘“defaults E&OHOf find multipaths no
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sudo systemctl status multipath-tools
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sudo yum install -y lsscsi device-mapper-multipath
2. O[5 22 4%

sudo mpathconf --enable --with multipathd y --find multipaths n

@ etc/multipath.conf Of2f LHEE “defaults E&EHOF find multipaths no
Lt
= .

3. 7t multipathd &% FQIX| ZQIgtL|Ct,

sudo systemctl enable --now multipathd
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T=T

1. Ch2 AAH {7 | X| & H XL}
sudo apt-get install -y lsscsi sg3-utils multipath-tools scsitools
2. OtE 2= 4%:

sudo tee /etc/multipath.conf <<-EOF
defaults {
user friendly names yes
find multipaths no
}
EOF
sudo systemctl enable --now multipath-tools.service
sudo service multipath-tools restart

etc/multipath.conf Of2f &8 ‘“defaults E&OHOf find multipaths no
'6'|‘|__|E|—
= .
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3. 7t 2 MSHE|0] QT M3l FOIX| multipath-tools ZQIEHLICE.

sudo systemctl status multipath-tools
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

sanType: fcp

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

AEEX] SHAE YLt
KtMISt I8 2 LSS EXSIAIRL.
* "AEEX] FY 4"

AER|X| ZiA o

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: fcp-sc

provisioner: csi.trident.netapp.io

parameters:
backendType: "ontap-san"
storagePools: "ontap-san-backend:.*"
fsType: "ext4d"

allowVolumeExpansion: True
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apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullPolicy: IfNotPresent
cloudProvider: "Azure"

net
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helm install trident trident-operator-100.2410.0.tgz --create
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tridentctl install --cloud-provider="Azure" -n trident
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apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullPolicy: IfNotPresent
cloudProvider: "Azure"
*cloudIdentity: 'azure.workload.identity/client-id: XXXXXXXX—XXXX-—

KXXX—XXXKX—XXXXXXKXXXXX " *
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export CP="Azure"
export CI="'azure.workload.identity/client-id: XXXXXXXX-XXXX-XXXX—XXXX—
XXXXXRXXXXXX""

CtS Ol|0| M= TridentE AX|St0 cloudProvider 8t HELE AM2SH0 AzureZ scp MMt 2t
HaE A6 $cI E cloudIdentity EESLICE,

helm install trident trident-operator-100.2410.0.tgz --set
cloudProvider=$CP --set cloudIdentity="$CI"

<code> tridentctl </code>
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export CP="Azure"

export CI="azure.workload.identity/client-id: XXXXXXXX—XXXX—=XXXX—XXXX=
XXXXXXXXRXXX"

CHS W M= TridentE AX|St0 S8 scp, U cloud-identity 2 AH™ESL|Ct cloud-
provider. $SCI



tridentctl install --cloud-provider=$CP --cloud-identity="$CI" -n
trident
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"id": "/subscriptions/<subscription-
id>/providers/Microsoft.Authorization/roleDefinitions/<role-
definition-id>",

"properties": {
"roleName": "custom-role-with-limited-perms",
"description": "custom role providing limited

permissions",
"assignableScopes": [
"/subscriptions/<subscription-id>"

1,
"permissions": [
{

"actions": [
"Microsoft.NetApp/netAppAccounts/capacityPools/read",
"Microsoft.NetApp/netAppAccounts/capacityPools/write",
"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/read",
"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/write",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/delete",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/snapshots/
read",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/snapshots/

write",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/snapshots/
delete",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/MountTarge
ts/read",
"Microsoft.Network/virtualNetworks/read",

"Microsoft.Network/virtualNetworks/subnets/read",

"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat
ions/read",



"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat

ions/write",

"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat
ions/delete",
"Microsoft.Features/features/read",
"Microsoft.Features/operations/read",
"Microsoft.Features/providers/features/read",

"Microsoft.Features/providers/features/register/action",
"Microsoft.Features/providers/features/unregister/action",

"Microsoft.Features/subscriptionFeatureRegistrations/read"

1,

"notActions": [],
"dataActions": [],
"notDataActions": []
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-—-from-literal password='password'
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Azure NetApp Files A== 0|23t 14 FME MSELICH
o7 H= Ay 7|22k
version ahat 1
storageDriverName AEZ|X| E2I0|HHe| O] IL|Ct "Azure-NetApp-If "
backendName AEXF XA 0|2 E= AEZX] C2{0|H O|E + " " + o EX}
=
=
subscriptionID Azure +52| 715 ID AKS
S AEO|AM 22|=|= IDE AHESt=
2 MEH AtL|CE
tenantID H %Egl HYE ID 22| ID E=
22125 D7t AKS S AE{0]A
A|'85| = 2% ME ARRIL|CH
clientID W SE2| Z20|HE ID 2| ID E=
S2t2C ID7}HAKS 22 AE{0]
MNEE|= B MEH AtFL|CE
clientSecret M SE 220|HE = 2| ID
L= 222 E ID7HAKS
SAHOM AFBE|= B2 MHE
ArerdL|ct
serviceLevel , Premium BE&= Ultra & SfLt ")
Standard
location M =E2 MAE Azure 91X12 0|5
AKS 5‘31&510"*1 #e|= = ID7t
2tMotEl 2 MEY AL LICE,
resourceGroups AME XS HEESH| @It XH 0"(EH eUS)
g S=EYUCH
netappAccounts AME 2| AA S TEESH| 25t "I"(EE §UAD)
NetApp AlIE2| Z=L|Ct
capacityPools HMEl 2[AAS TEZISH| @8t 82 "(EH 813, &9l)
= SEQLICE
virtualNetwork ezl MEUIO = 7tA HEQ TS ™
o|ELCt
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subnet IJE MEUIe| o] S ILICt "
Microsoft.Netapp/volumes

networkFeatures Z0|| it VNet 7|5 M EE= EE=
== OIA'—||:|' Basic. Standard €8
|°”'01|*‘|" HEHI 7SS ALY
IOl AE0|M Sdstsiof e ==
UELILCE. “networkFeatures' 7| 50|
MO X| U2 A|ME X|YSIH E2&
T 2H| Aol AlojgtL|ct.

nfsMountOptions NFS OI2E 2Mof chst M|2st Mo "nfsvers=3"
SMB 2&0| sl FA|ELICE NFS
HM 4.12 A3 282
OFRESHHH NFS v4.12 MEfS 5
QIEE HEZ PEE 12 4
SE0| IHSIMA L. nfsvers=4
AEE|X| S2HA Folof| BFYE ORE
2 Hole g0l 2FE 0RE
SM2 WL,
HEl 28 37|71 O| gELCH 2 3 "(ZI2H=zE HEE|X| §3)
Off ALt

limitVolumeSize

Mo oo ko
M0
g't
OEru

=
debugTraceFlags H siZ Al AF2E ClHO nullL|Cct
false, "method": true,
"discovery": true} =X SiZ
F0| OfL|H XtM|et 21 HI 7}
2ot 27t OfLH o] YHS
AHESHXA| O AL,

nasType NFS EE= SMB =& 442 nfs
PMELICEH SME nfs, smb £
null2L|Ct Null2 dHsHH
7|2XMO 2 NFS =250| H™EL|CE.

supportedTopologies O| HHAIEOf| M X|St= FH B!
g ZES LIEHHLICE XtAlet
LHE2 2 "CSI EEZXE
AESLLCHEERSHIA 2.

@ HER 3 7|50 CHSE XtAM|SH LI S "Azure NetApp Files 20| CHet HEYR 7|52
TS CHEZESHA L.
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‘resourceGroups’
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O] AER|X| WHAZOM ABE £ Us 2|AAR Hstote LEOIH Qoo xgoz XY £
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exportRule

snapshotDir

size

unixPermissions
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Ol= HrCHAQl x| A gHoll= 2 MRIL|CH O] M2 Edl| Trident2 A E X0 M Azure NetApp Filestl| 9=

2= NetApp AN, 22 Z 9 A
S

H
O M2FE|E2 nasType nfs 7|22t0] HEE[L WAL M NFS 2F0] CHet Z2H|X 0| +=HElL|Ct.

O 742 Azure NetApp FilesE AIZ{SH0] A S off O] X O|X| 2, HHZ= Z2H|X et =&0i ol =7t

o =

HEIE S5t A4S AYLC

apiVersion: trident.netapp.io/vl

kind: TridentBackendConfig

metadata:
name: backend-tbc-anf-1
namespace: trident

spec:
version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de9%1le5713aa
clientSecret: SECRET

location: eastus

AKS2| 22| k|= IDYIL|CE

O| HHollE L MOfN = 2t2|E|= IDE AHEE I MEH ARl | tenantID, clientID & clientSecret 7t

MEFEILICH, “subscriptionID

apiVersion: trident.netapp.io/vl

kind: TridentBackendConfig

metadata:
name: backend-tbc-anf-1
namespace: trident

spec:
version: 1
storageDriverName: azure-netapp-files
capacityPools: ["ultra-pool"]
resourceGroups: ["aks-ami-eastus-rg"]
netappAccounts: ["smb-na"]
virtualNetwork: eastus-prod-vnet
subnet: eastus-anf-subnet

SIS AMSED o[2{gh Eat MEU F StLio| F29IZ M =&S HHX| Lt
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stol

O] BHAlE 1 M0fl= E2IRE IDE ALE S ff MEH At
tenantID

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

backend-tbc-anf-1

trident

name:
namespace:

spec:

1

storageDriverName:

version:

azure-netapp-files

,clientID % clientSecret O MEFEIL|CE

capacityPools: ["ultra-pool"]

resourceGroups: ["aks-ami-eastus-rg"]

netappAccounts: ["smb-na"]

virtualNetwork: eastus-prod-vnet

subnet: eastus-anf-subnet

location: eastus

subscriptionID: 9f87c765-4774-fake-ae98-a721ladd45451
28 Z LEZ AISE ST MH|A 27 7Y

24

O HHAllE M2 Azurel| & E ?IX[0| ultra 282 eastu

NetApp FilesOll 2ILEl BE NEUS SO HMstol 0|z

version: 1

storageDriverName:

azure-netapp-files

s HIX|EHL|CE. Trident2 SHE 9| X|0| A Azure
M 2E2 Hix|gtL|Ct.

=23 =

subscriptionID:

tenantID:

9f87c765-4774-fake-ae98-a721add45451
68e4f836-edcl-fake-bff9-b2d865eeb56ct

clientID:
clientSecret: SECRET
eastus

Ultra

location:
servicelevel:
capacityPools:
- application-group-1/account-1/ultra-1
- application-group-1/account-1/ultra-2

dd043f63-bf8e-fake-8076-8de91le5713aa
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version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET
location: eastus
servicelLevel: Ultra
capacityPools:
- application-group-1/account-1/ultra-1
- application—-group-1/account-1/ultra-2
virtualNetwork: my-virtual-network
subnet: my-subnet
networkFeatures: Standard
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 500Gi
defaults:
exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100
snapshotDir: 'true'
size: 200Gi

unixPermissions: '0777"'
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version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865eeb6ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET
location: eastus
resourceGroups:
- application-group-1
networkFeatures: Basic
nfsMountOptions: vers=3,proto=tcp,timeo=600
labels:
cloud: azure
storage:
- labels:
performance: gold
servicelevel: Ultra
capacityPools:
- ultra-1
- ultra-2
networkFeatures: Standard
- labels:
performance: silver
servicelevel: Premium
capacityPools:
- premium-1
- labels:
performance: bronze
servicelevel: Standard
capacityPools:
- standard-1
- standard-2
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Trident2 X< Y 7t8 FHE 7|ZECE /IZE0]| Lot 282 &84
“supportedTopologies 0| HAE 40| SE2 HHAlEH JH 5 FH
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version: 1

storageDriverName: azure-netapp-files

subscriptionID: 9f87c765-4774-fake-ae98-a721add45451

tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct

clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa

clientSecret: SECRET

location: eastus

servicelLevel: Ultra

capacityPools:

- application-group-1/account-1/ultra-1

- application-group-1/account-1/ultra-2

supportedTopologies:

- topology.kubernetes.io/region: eastus
topology.kubernetes.io/zone: eastus-1

- topology.kubernetes.io/region: eastus
topology.kubernetes.io/zone: eastus-2

AEZ|X| S2fA Ho

=

|
=

£ Min

S StorageClass Ho|&= 9|9 AEE|X| E22 HEELICE

CE ME% M| 0f| parameter.selector

A83H parameter.selector EE2 STARGH:= O] AFBEl= 2t 714 E0i| T XI¥ S 4= storageClass
SL|CH SES MEiot Z0| Ho|E £HE ZHSLICL
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: gold
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=gold"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: silver
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=silver"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: bronze
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=bronze"

allowVolumeExpansion: true

SMB = &0 chet Hel9| of
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apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: "smbcreds"
csi.storage.k8s.io/node-stage-secret-namespace: "default"

HUAHO|AEE CE ofs A

o

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: "smbcreds"

csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}

EEEEZE Y= M8

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: ${pvc.name}
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}
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@ nasType: smb SMB 2&2 X[} LEQLICE nasType: nfs EE nasType:

null NFS 0] cist ZH.

WOIE 74 IS AP 3 S HHS AwsiLC,

tridentctl create backend -f <backend-file>

o> rR

C Mdof| 2ofstHE wll= 40| 2X7F UAs AYULICH Chs HES HAsto 208 B0 /oIS =ele +
L|Cf

g0 |E

tridentctl logs
T ool M E eelstn +ETt 2 create BES CHA| A & JASLICH

Google Cloud NetApp 2&
Google Cloud NetApp =& HAI=E 7 MBfLICt

O|H| Google Cloud NetApp =252 Trident2| A= Z T &~ QELICt Google Cloud
NetApp 2& HAUEE ALESI0{ NFS EES ._75'3* T UASLICL.

Google Cloud NetApp 25 20| M2 HEQIL|C}

Trident= google-cloud-netapp-volumes 2HAE 2} SAE & Q= E2IO|HE MSELICH XY E= HMHA
2 E = ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx), ReadWriteOncePod
(RWOP)JL|LCY,

E2to|H IZEE =B ZE WMA RETLX|JFELICH  X|E= T AJAE
google-cloud- NFS £ ol A|AEl RWO, ROX, rwx, RWOP  nfs
netapp-volumes ERSHIAR

GKEZ 22t2E ID

222 IDE ALE6HH Kubernetes Pod0|A HA|&X Google Cloud A4 SH2 X|SotX| & IZE ID2
01Z8104 Google Cloud 2| AA0| HHASH 2 QUALICE

Google CloudOf|A] 22t2E IDE &&83%t2{H C}30| ZEfL|C}.

* GKEE At83%t0] =& Kubernetes 22 AH

* LT 20| YE GKE 22{AE Y GKE HIEHHO[E] ME{of| 24 E I ZE IDYLICEH

* Google Cloud NetApp £& 22|XHHE/NetApp.admin) Het tE= AFRX} X & HEto| Q= GCP AMH|A AIH
* M GCP MH|A AHE X|HSH= "GCP"2} cloudldentityE X|™3t= cloudProviderZt 8=l Trident?}
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Trident 23Xt
Trident HLXIE AHESH0] TridentE BXISH{™ tridentorchestrator cr.yaml &
cloudProvider 2 "GCP" AHSt1 E £ cloudIdentity iam.gke.io/gcp-service-

account: cloudvolumes-admin-sal@mygcpproject.iam.gserviceaccount.com
AgghLct.

oE =T Ct3at Z2ELct

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullPolicy: IfNotPresent
cloudProvider: "GCP"
cloudIdentity: 'iam.gke.io/gcp-service-account: cloudvolumes-

admin-sal@mygcpproject.iam.gserviceaccount.com'

o

U
ojo o
riot

n

Z HEE A8 * 22tRE SSXHCP) * & * 22t E ID(CI) * Sa19| gts AHEELIC)

export CP="GCP"
export ANNOTATION="iam.gke.io/gcp-service-account: cloudvolumes-admin-
sa@mygcpproject.iam.gserviceaccount.com"

CHS GOl = 2t8 HaE AFESHY TridentE EX[t1l & GCPE $cp &0t 1 cloudProvider
A=

HE AF25H0] SANNOTATION & cloudIdentity &AEBIL|CE

helm install trident trident-operator-100.2406.0.tgz --set
cloudProvider=$CP --set cloudIdentity="S$ANNOTATION"

<code> tridentctl </code> £ & =54

CtE 2td HEE AF2SHe * 22tfE S5t * 3 * 22 E ID * S 19| gt dF-eLCL
export CP="GCP"

export ANNOTATION="iam.gke.io/gcp-service-account: cloudvolumes—-admin-
sa@mygcpproject.iam.gserviceaccount.com"

CtS Of|0| M= TridentE AX|5t0 E2i3E scp, U cloud-identity 2 A™YLICt cloud-
provider. SANNOTATION
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tridentctl install --cloud-provider=$CP --cloud
-identity="SANNOTATION" -n trident

Google Cloud NetApp =5 = 1M S FH|EL|Ct

Google Cloud NetApp Volumes HAIEE FA-M5t7| Mol CS FAIY0| EFE[=X|
2tolsHof gLt

NFS 252 9[ot ALE QA

NS = M 2IX|ol A Google Cloud NetApp 2&2 AtE%t= 82 Google Cloud NetApp 2&2 A&t

NFS = E E2 M5t X7| 40| HRELICE S "A|ESHY| TOof|"EESHIAIL.
Google Cloud NetApp =& HAIEE F4517| Tof| CHS AFE0] A=K IS A2,
* Google Cloud NetApp Volumes AMH|AZ M El Google Cloud AIE 2 "Google Cloud NetApp =
"SR,
* Google Cloud AHo| ZTZHE HSQIL|CH S "TZHE AlH ARSIAAIQ,

* NetApp 2 & Zt2[Xt) L2 71%] Google Cloud MH|A AHRQULICE (roles/netapp.admin £ "ID 2 AN[A
e gt ol Mot ERSHYAIR,

* GCNV A|Eof| Chet API 7| THAQULILE S HZESHUAIL "ME|A A 7| = Aoy
* AER[X| EYLICL & "AEE[X| 2 M HESHAIL.

Google Cloud NetApp E&0i| Cigt HMHAE HHSH= BHo|| Cot XpAMITH LHE 2 & FESHYAIL "Google Cloud
NetApp S E0i CHSE AM|A HH".

Google Cloud NetApp =& = 14 ZM 5l of

Google Cloud NetApp =&0i| Cliiet NFS B = 1 ZM0]| CHo OotE 10 714 oK E
dEgCt

2} QI = £r Google Cloud X%l 288 Z2H|XJBLIC CIE Yool 252 MAoteH 71 Hol= S
Moler 4 ULt

Of7H H = 4 7|22k
version oAk 1
storageDriverName AEZ|X| EELO|H 2| 0| =L} o A2

storageDriverName
"google-cloud-netapp-
volumes"=Z X|&sHof
LICt
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location
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nfsMountOptions
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exportRule

snapshotDir

snapshotReserve

unixPermissions

off = 28
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apiVersion: vl

kind: Secret

metadata:

name: backend-tbc-gcnv-secret

type: Opaque

stringData:
private key id: 'f2cbb6ted6d7ccl0c453£7d3406£c700c5df0ab%ec’
private key: |
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-
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apivVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-gcnv
spec:
version: 1
storageDriverName: google-cloud-netapp-volumes
projectNumber: '123455380079'
location: europe-west6
servicelLevel: premium
apiKey:
type: service account
project id: my-gcnv-project
client email: myproject-prod@my-gcnv-
project.iam.gserviceaccount.com
client id: '103346282737811234567"'
auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://ocauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/oauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/myproject-prod%40my-
gcnv-project.iam.gserviceaccount.com
credentials:
name: backend-tbc-gcnv-secret
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apiVersion: vl

kind: Secret

metadata:
name: backend-tbc-gcnv-secret

type: Opaque

stringData:
private key id: 'f2cbb6ted6d7ccl0c453£7d3406£c700c5df0ab9ec’
private key: |
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znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
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znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
XsYgogyxy4zqg701lwWgLwGa==

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-gcnv
spec:
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version: 1
storageDriverName: google-cloud-netapp-volumes
projectNumber: '123455380079"
location: europe-westo6
servicelevel: premium
storagePools:
- premium-pooll-europe-west6
- premium-pool2-europe-westb6
apiKey:
type: service account
project id: my-gcnv-project
client email: myproject-prod@my-gcnv-
project.iam.gserviceaccount.com
client id: '103346282737811234567"
auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://oauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/myproject-prod%40my-
gcnv-project.iam.gserviceaccount.com
credentials:

name: backend-tbc-gcnv-secret
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apiVersion: vl

kind: Secret

metadata:
name: backend-tbc-gcnv-secret

type: Opaque

stringData:
private key id: 'f2cbbted6d7ccl0c453£7d3406£c700c5df0ab9ec’
private key: |
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znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
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znHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
XsYgbgyxy4zqg701lwWgLwGa==

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-gcnv
spec:
version: 1
storageDriverName: google-cloud-netapp-volumes
projectNumber: '123455380079"
location: europe-westo6
apiKey:
type: service account
project id: my-gcnv-project
client email: myproject-prodlmy-gcnv-
project.iam.gserviceaccount.com
client id: '103346282737811234567"'
auth uri: https://accounts.google.com/o/ocauth2/auth
token uri: https://oauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/myproject-prod%40my-
gcnv-project.iam.gserviceaccount.com
credentials:
name: backend-tbc-gcnv-secret

defaults:
snapshotReserve: '10'
exportRule: 10.0.0.0/24
storage:
- labels:

performance: extreme

servicelevel: extreme

defaults:
snapshotReserve: '5'
exportRule: 0.0.0.0/0
- labels:

performance: premium
servicelevel: premium
- labels:
performance: standard
servicelevel: standard
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apiVersion: trident.netapp.io/vl

kind: TridentBackendConfig

metadata:

name: backend-tbc-gcp-gcnv
spec:

version: 1

storageDriverName: google-cloud-netapp-volumes
'012345678901"

network: gcnv-network

projectNumber:

location: us-west2

servicelLevel: Premium

storagePool: pool-premiuml

XA = EEEX] 7y

Trident2 X[ 2 718 FHE 7|ZCE YIAZE0 Cigt 22 &4 EEHIH‘a% = JAEE XL ct
“supportedTopologies'O| BAIE Mol SE2 WAEH HY 3l HY ZE£E HS5H= o AFEE LT} 7|0
XI5t X/ 81 ©19] 22 2t Kubernetes 221 AF{ i =9 20 20f 9= x| U #ef 2k AX[so} ELICH
0|23t JY U FH2 AEZ|X| SeHAMM MBS 5 U= 518 715t 2t S5 2 LIEFRLICE SHAI=0f| A
H2&= %'ff'. o FHo| ste| TEto| LotEl AER|X| EefAL| B Trident= ¢att Y 8l G| 2 ES

AHYLICH XtMISE LHE2 S "CSI EEEXE AERLCIEZSHAIL.

1
storageDriverName:

version:

google-cloud-netapp-volumes

subscriptionID: 9f87c765-4774-fake-ae98-a721ladd45451

tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct

clientID: dd043f63-bf8e-fake-8076-8de91le5713aa

clientSecret: SECRET

location: asia-eastl

servicelevel: flex

supportedTopologies:

- topology.kubernetes.io/region: asia-eastl
topology.kubernetes.io/zone: asia-eastl-a

- topology.kubernetes.io/region: asia-eastl

topology.kubernetes.io/zone: asia-eastl-Db

Chs A
HIlE 7Y IS Wt 2 T2 EY S dYHLICh
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kubectl create -f <backend-file>

WAL SSHOZ HIE|JU=R| 2elot{H Chz BH S AA-LCH

kubectl get tridentbackendconfig

NAME BACKEND NAME BACKEND UUID

PHASE STATUS
backend-tbc-gcnv backend-tbc-gcnv b2fd1£f£f9-b234-477e-88£d-713913294£65

Bound Success

M7t A= AYLICH HHE ALESt0] MAEE AL 2O E 2elsto]

sl = A0l LB Hel= 20 2
IS HHS WSt A2 &ole &~ JELICH kubect]l get tridentbackendconfig <backend-name> .

tridentctl logs

74 oo 2HE 2elstn ot £ MACS MH|SHL create BHS CHA| e = ASLICE

E7HOIA|
AEZ|X| 2ajA Ho| o

Ltz

rlo

90| il =g

o>

IZX5h= 7|2 storageClass HQ|QILICE

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: gcnv-nfs-sc
provisioner: csi.trident.netapp.io
parameters:
backendType: "google-cloud-netapp-volumes"

* WEE AT ™ol o parameter.selector:®

£ ME3H parameter.selector 252 2A/SH= O AHEE= 0 tisl & XY + storageClass "7t
SYLICH AFLICE 22 Mot 0| FolE EHE AsL |t

EE8 = 1 —
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: extreme-sc
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=extreme"
backendType: "google-cloud-netapp-volumes"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: premium-sc
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium"
backendType: "google-cloud-netapp-volumes"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: standard-sc
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=standard"
backendType: "google-cloud-netapp-volumes"

AE2|X| ZHA TSt RHAS LIS & "AE2IX| 2HAS WYBILICHETSHIAIL,

PVC X9 of

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: gcnv-nfs-pvc
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 100Gi
storageClassName: gcnv-nfs-sc
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kubectl get pvc gcnv-nfs-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

gecnv-nfs-pve Bound pvc-b00£f2414-e229-40e6-9b16-ee03eb79%9a213 100Gi
RWX gcnv-—nfs-sc 1m

Google Cloud& Cloud Volumes Service HiAIEE 1M BIL|Ct

Mzl HE TS AE5IK Trident €X|S ¢leh 2l

HHoIl= = NetApp Cloud Volumes Service
for Google CloudS T+45t= 20| CHOf ZLOIEMA[L.

Google Cloud E2t0[H M2 ME]L|C}

Trident= gcp-cvs SHAESE S4 = = E2I0[HE HISELICH X[2E = ANA BE=
ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx), ReadWriteOncePod(RWOP) ! L|C}.

E2folH ZIZE= =8 ZE UM A HETE X EL|CH K HEl= ohd A2 3
gcp-cvs NFS & I A|AE RWO, ROX, rwx, RWOP nfs

EEXSHMAIL

>
to

Cloud Volumes Service for Google Clouddi| Ciat Trident2| X|20f| CHslf OtE &
Trident= CH2 27tX| & 8tLIZ Cloud Volumes Service 282 MMet 4= UEL|CH MH|A 3"

* *CVS-ds * 7|2 Trident MH|A SAYULICE O|KH dS0i| £ X2tEl MH|A RS2 M52 F2A5H= 2F
3Zcoll 7hg HEFLICE CVS - M5 MHIA RES %4 100GiB 37|2| 252 X2t st=90]
SMYLICE "37tX| MH|A 2E TS & *H-tE MeEdsr & JASL|CH

° standard

° premium

° extreme

* CVS *: CVS MH|A RH2 2 T8 718HE MSsIH, 452 &2 +E22 MSHELILE. CVS MH|A |EH2
A5a|x| =2 ME8sty 1G|BQI A2 EES KISt AZERo SHYLICH AEE[X] S0l= T 50742
20| Zgte = QoM 0| EE0|M E2| 8N 52 SFY = USLICE "MH[A 2|H 270'CHS & SHLIE
ﬂE—h'%* + gLt
° standardsw
° zoneredundantstandardsw
HQe 3
sl = £ M35t "Google Cloud& Cloud Volumes Service" At&6t2{™ CHS0| ZQBL|Ct.

* NetApp Cloud Volumes ServiceZ A& Google Cloud AH

* Google Cloud AIFS| Z=HE tHo QfL|Ct
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* AetZ 742l Google Cloud AMH|A AHH™RILICE netappcloudvolumes.admin

* Cloud Volumes Service A|&0f| CHet API 7| DU IL|C}

2} sl = = £l Google Cloud X0 2852 Z2H|XMYEL|CE CIE Y0l 252 MMsta{™ =71 HAl=EE
Holgt &~ QEL|Ct

Of7H == A 7|22k

version ShA 1

storageDriverName

backendName

storageClass

storagePools

projectNumber

hostProjectNumber

apiRegion

apiKey

proxyURL

nfsMountOptions

limitVolumeSize
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AE3|X| E2to|H o] o|2elL|C} "GCP-CV"

AEX XM 0| £ AER|X] M= EZ2l0|H O|F +"_" + API
7|o| Y B

CVS MH|A RS XM= O AHE|l= MEIE O 7Y

BHQILICEH B AFE6H0 software CVS AMH|A RS

MEHBILICH J™HX| gt2 22, Trident2 CVS-

Performance AMH|A RHEOE 7t¥(hardware)

CVS MH|A RHTIE2E MY S I8t AEE[X| &2
Xgst= ol AH8 = MENX Ojj 7Y

Google Cloud AE Z=ME Ho QIL|Ct, 0] gf2
Google Cloud & = H|O|X[0f| A Ztoleh 4~ USL|CH

37 VPC HEYIE AMEot= 22 ERYLCH 0f
AMLIZ|RUME projectNumber O] A|H|A ZZHEZ,
hostProjectNumber O] SAE TZNEQIL|C

Trident0l| A Cloud Volumes Service 258 MMst=
Google Cloud S IL|C} WX} X|¥ Kubernetes

SHAHE e 22, o|lM HHE 288 apiRegion

042 Google Cloud X|F2| =0 of[2fE 2= =0
Ar8e £ JELICH XY 7F EcfTlof= &7t H| 0|
AYSHL|CY.

od

=

od5to| X|HEl Google Cloud AH|A AH|K Q| API
7|L|Ct netappcloudvolumes.admin ®7|0f&=
Google Cloud AMH|A AEQ| 70l 7| mb (o= A
ol verbatim SAH2| JSON &4l ZHIXT}
ZotEL|CH

TEA M7 CVS Aol HA8M0f 5t= H2 ZEA|
URLYILICE ZEA| MHE HTTP ZEA| 2= HTTPS
TEANY 2 JELICH HTTPS ZEAQ AR TEA|
MEOIM XAl MEE ABSME A E & UAZE ASA
Frd dAME AHELIT 21F50| Z2detel TEA M=
X H=| X SLIC

NFS OF2E S40] Cieh Ml2et H|of

¥E =& 3717t o] 2L E B "(Z1EHLE HEE[X|
gLt #3)

LSO

"nfsvers=3"
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oH7H 4

servicelLevel

network

debugTraceFlags

allowedTopologies

EE IZH|MY M

29 =

M =280l cigt CvS - 85 E= CVS MH|A == CVS- CV-MHs7|2U2"HE
M5 42 standard premium, £ extreme ) "QIL|CL CV 7| 242
QLICE. cvs @2 ‘standardsw E£& "standardsw"®l L|C}.

*zoneredundantstandardsw” & L|C}.

Cloud Volumes Service ZE0| A& &[= Google Cloud "7|23t"
HER=

ZAM HZ Al AHE ClH O S LICE off: nullL|Ct
\{"api":false, "method":true} =A| HZ FO|

OtL|H XfAMlet 20 Ho ot ot 27} OfL|H Of

2EHE ALESHK| DAl 2.

K| 7t HMAE &M ot5l{ ™ 2| StorageClass & 20|
allowedTopologies 2 E X|Ho| ZEgtz|0o{oF ghL|Ct.
olE SH LS Z&LI0t.

- key: topology.kubernetes.io/region
values:

- us-eastl

- europe-westl

74 ool MMM 7|2 28 Z2H[MES Mo = defaults JAEFLICH

oH7H 4

exportRule

snapshotDir

snapshotReserve

size

CVS - 45 MH|2& 9| o

=l 7|22t
M= 9| LHELHZ| +&l. CIDR "0.0.0.0/0"

-:Ejl H= A|'5c§>'-‘.5|'0:| IPv4 th—_)t EE:
IPv4 MEUIO| T8tE 2l HE
T Eoi{of gfL|Ct.

CI2UE{2[of M| ATHL|CH A"
.snapshot
ARH£202 ofotE 2E9)| "(CVS 7|22 0518)

M =SEQ| I7|YLICt CVS - A& CVS - A= MH|A S8o| 7|2Zte

M52 100GBRLICH CV [ Ag2 "1OOG|B“°'|-|Ef CVS MH|A RE2

1GiBL|LC. 7| 228 H-SIK| X Th £ A
1GiB7t 2RELIC}

CHE Mo = CVS - s MH|A RO Ciet ME T8 S S LI
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o

7|2 CVS - 85 AMH|& R 7|2 "BE" MH|A £E3 ALESH= £ MllE G LTt

version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
apiRegion: us-west2
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"

private key: |

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"'

auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—-admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
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off 2: MH[A 2=ZF 74

o HE0M= MH|A =& Sl 2E 7|2¢S Zeiet HaltE 14 582 206 FLCL

version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
apiRegion: us-west2
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"

private key: |

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"

auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—-admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
proxyURL: http://proxy-server-hostname/
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 10Ti
servicelLevel: premium
defaults:

snapshotDir: 'true'

snapshotReserve: '5'

exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100

size: 5Ti



of 3: 7t& & 74

O| ME2 E ME38IK storage 714 22 7145110 CHA| BXSH= E StorageClasses FAELICEH
AEE|X| AT O{EA MO/} EX BH 2 AEL|X| SefA HoEISHYA|IL.

o7|M EH 7232 ZE 7H4 20| cis A EE|H, o] 7|22 5% = B E|D snapshotReserve &
exportRule 0.0.0.0/022 HAH™EL|C 7t F22 MM0| H|E|0 storage ASLICH ZFIHE THa 22
KHMCE MO|E|H serviceLevel €8 E2 7|22 FOHELICE 7t4 & 80|22 U protection 2
71202 E8 P26t= Ol performance AFEE|A}ESL|CT.

version: 1

storageDriverName: gcp-cvs

projectNumber: '012345678901"

apiRegion: us-west?2

apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"
private key: |

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"

auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/oauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%40my-gcp-project.iam.gserviceaccount.com
nfsMountOptions: vers=3,proto=tcp,timeo=600
defaults:

snapshotReserve: '5'

exportRule: 0.0.0.0/0
labels:

cloud: gcp
region: us-west2
storage:
- labels:

performance: extreme
protection: extra
servicelevel: extreme
defaults:
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snapshotDir: 'true'

snapshotReserve: '10'
exportRule: 10.0.0.0/24
- labels:

performance: extreme
protection: standard
servicelevel: extreme
- labels:
performance: premium
protection: extra
servicelevel: premium
defaults:
snapshotDir: 'true'
snapshotReserve: '10'
- labels:
performance: premium
protection: standard
servicelevel: premium
- labels:
performance: standard
servicelevel: standard

AEZ|X| EefA Ho

C}S StorageClass H2l= 74 E 1M of[ofl M2 E/LICH 2 parameters.selector AF2SHH 2t StorageClass
ol 282 TAHSH= O AL = 7ty E2 XY = JUSLICL 22 MEst Zof| Mol EHE #&L|Ct
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-extra-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=extreme; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-standard-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium-extra-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-standard
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=standard"



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

name: cvs-extra-protection
provisioner: csi.trident.netapp.io
parameters:

selector: "protection=extra"
allowVolumeExpansion: true

A Il StorageClass(cvs-extreme-extra-protection)= A HRY 7t Z0f Dj R EIL|CE O] 22 AHA
o[ef S7t0] 10%¢! 211 H&5S HSdh= et S/LICL

* Last StorageClass(cvs-extra-protection)= 10%2| AHZ% oH| S7t2 M3l ZE AEZ[X| E2
SEYLICE Trident= MEIE 7t 22 2HSID AHM 0|2F @7 AY0| SFE=X| hlghL|Ct.

CVS MH|A ¥ o
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CVS MH|A fY A 7[=2 MH|A +=FS X|HH| 93l standardsw AFE0HE £|2 MAE FHYLICE

storageClass

version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
storageClass: software
apiRegion: us-east4
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"
private key: |

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"'

auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes-admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
servicelLevel: standardsw
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O] [N A= M2 storagePools AER|X| E2 7 HSH= Ol AFR2EILICE

version: 1
storageDriverName: gcp-cvs
backendName: gcp-std-so-with-pool
projectNumber: '531265380079"
apiRegion: europe-westl
apiKey:
type: service account
project id: cloud-native-data
private key id: "<id value>"
private key: |-

client email: cloudvolumes-admin-sa@cloud-native-
data.iam.gserviceaccount.com
client id: '107071413297115343396"
auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://oauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40cloud-native-data.iam.gserviceaccount.com
storageClass: software
zone: europe-westl-b
network: default
storagePools:
- 1bc7£380-3314-6005-45e9-c7dc8c2d7509
servicelevel: Standardsw

tridentctl create backend -f <backend-file>

Ao HufstHE WAL FHof| 2X|7F A= AYULICH L BF S Aot 2O B0 Rols =ele
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tridentctl logs

T mjlo| 2| S eolstn £MBH = create WHS CHA| A& 4 AL
NetApp HCI E= SolidFire HAI=E A THL|Ct
Trident A X[0f| A Element HAIEE ‘M M50 AL SH= WiHof| CisH Lot LICE,

24 catolH HE HE

Trident= solidfire-san 22{AEQ SMUE £ U= AER|X| E2I0|HE MSLICH X[RE= AMA BEE=
ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx), ReadWriteOncePod(RWOP) I L|C}.

‘solidfire-san 2E2|X| E2I0|HH= FILE AND BLOCK VOLUME HEE X[RHLICt. E8
HEo] BR ‘rilesystem’ Tridents =2FS 8ot Mt AARS HIeLICE. T AJAH
F482 storageClassOl Qs X|IHELICE.

SEHOIH ZRES 28 2E AN A BET} RlgEls T Al A
X[ ELICH
solidfire-san iISCSI g2 RWO, ROX, rwx, Il A|AEQ|
RWOP ASLICE Al E5
ZHK.
solidfire-san ISCS| IH A[AE RWO, 32t xfs, ext3, ext4

AlZfsto| Hofl
Element H#A =S H-4517| Hof| LhZ0| ERELICH.

* Element AZE|0{S A#dt= X|lE|s AEa|X| AlAH

c 252 22| 2 = NetApp HCI/SolidFire 22{AE Z2|X} = HIHE ALEXt0f| CHSH Xt BH
* D E Kubernetes At - =0f| Aot iSCSI £0| MX|=|0f QLO{0f BtL|Ct & "ZIAX} = FH| HE
"kﬂl‘_?F_'é‘l-AlAlQ
HilE A8 M
HAlE 28 M2 OIS EE AXSIMAIR
OH7H M A 7|22k
version A 1
storageDriverName AEZ|X| E2I0|HHe| o|EQlL|C}H &HAF "solidfire-san”
backendlame AMEXL X 0|8 = AEE(X] “SolidFire_" + AE2|X|(iSCSI) IP
sHol= FAQLICE
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Endpoint

SVIP

labels

TenantName

InitiatorIFace

UseCHAP

AccessGroups

Types

limitVolumeSize

debugTraceFlags

@ =HE sl &5t
OHYAIL.

M3

HIHE XtA ZF0| Y= SolidFire
Z2{AEQ| MVIPYLIC
ﬁiﬂlxl(iSCSI) IPFEASZE

Sofl 8% 92|o| JSON H|
R

AFBE EIE 0|2(&S 4 ol 39

)

iSCSI E2fLE §EF 52 E
QIE{mo|A 2 XohetL|Ch

CHAPZE AHESHH iSCSIE
QIZSIL|C}. Trident= CHAPZ
AtE2etL|Ct,

=M SHZE Al A2 C|H
Z2ULICE off: {“api”false,
“method”:true}

ot 2Rt RIFOILH E A

ol 1: 28 |0 M 72l =2to|Ho| MAlE Fd solidfire-san

O] ool M= CHAP Q1S5S AFE3t=
DERBILCE O3 O

UFLILH.

HHof| =
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ujl%ﬂ-u

"E2|HE"EH= HMA 259 IDE

il-_l_l |:|-

“(Z12Hoz HEX| &3)

nullL|Ct

85}X| debugTraceFlags

oS 20 =1 £F QoS 2= E&fdt= M 7HX| 28 RYS
AEE|X| S2HA 07 HE AHESHH 2F AER[X| SeflA olg
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version: 1
storageDriverName: solidfire-san
Endpoint: https://<user>:<password>@<mvip>/json-rpc/8.0
SVIP: "<svip>:3260"
TenantName: "<tenant>"
labels:
k8scluster: devl
backend: devl-element-cluster
UseCHAP: true
Types:
- Type: Bronze
Qos:
minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000
- Type: Silver
Qos:
minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000
- Type: Gold
Qos:
minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000

ol 2: 7k 20| A= =2t0|H 0| chigh WA= Sl AER|X| ZeA 7149 solidfire-san

Trident= 22F 8T A| AE L
HEXG=Er ES OF SEBEE Ei|0|§% 0|28 E EQIQ 4“— M§L|E|'.

of2l TA|El Of|x| WA= Fo| Mo M 2= AE2|X| Z0] tholl ST 7[=240] 2F&[12 0] 7[24t2 Silver=
HHELICE type 7He 22 MA0|| 2 =|0] storage USLICE O] Aol M= LR AEE|X| Z0| XtH| RS

250 25 22 9ol 2 E J|=2eS MY

version: 1

storageDriverName: solidfire-san

Endpoint: https://<user>:<password>@<mvip>/json-rpc/8.0
SVIP: "<svip>:3260"

TenantName: "<tenant>"

UseCHAP: true
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Types:
- Type: Bronze
Qos:
minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000
- Type: Silver
Qos:
minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000
- Type: Gold
Qos:
minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000
type: Silver
labels:
store: solidfire
k8scluster: dev-l-cluster
region: us-east-1

storage:

- labels:
performance: gold
cost: '4'

zone: us-east-la
type: Gold

- labels:
performance: silver
cost: '3"

zone: us-east-1b
type: Silver

- labels:
performance: bronze
cost: '2'"

zone: us-east-1c
type: Bronze

- labels:
performance: silver
cost: '1"

zone: us-east-1d

Ct2 StorageClass o= 99| 7t 22 HEFLICL 2 StorageClass= 0| HEE A5
parameters.selector 252 SARGH= Ol ALY = U= 7t 22 = =YLICE MENDH 7HA E0f| 2F0|

Hol&[0of A LICt.
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SEE|=X| =elgtL|Ct
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apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-gold-four

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=gold; cost=4"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl1

kind: StorageClass

metadata:

name: solidfire-silver-three

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver; cost=3"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-bronze-two

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=bronze; cost=2"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-silver-one

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver; cost=1"

fsType: "extd"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-silver

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver"

fsType: "ext4d"
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XEMISE LIS 2RISHH AR

$ B YNA 2E

ONTAP SAN =2}0|H

ONTAP SAN E2}0|H 7R

ONTAP % Cloud Volumes ONTAP SAN E20|HHE AtE25I0{ ONTAP BHAIEE 1 M5t=

YO CHa ZOtEMA|2.

ONTAP SAN E2t0[H ME HEQILICE

Trident= ONTAP 22{AE{Qt S4E = JYTE Ot Z2 SAN AEZ|X| E20|HE MSELICH X[ 5= AMA
2 E = ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx), ReadWrite OncePod
(RWOP)L|C}.

=ato|f n2EE  EEQC oHARSIIXYEUD  XYEs TR AL
ontap-san FCE Sst EE RWO, ROX, rwx, RWOP @l A|AEIO| gi&L|Ct,
iSCSI HA| =5 C|HO|AR]L|CE
SCSI(Triden
t24.109|
7|z 0|2
E7|)
Ontap—san FC% %?ﬁ__}' ]II‘OI AlAE'" RWO, -g I‘ k XfS, ext3, ext4
iISCSI
SCSI(Triden oY AAR EE
t 24.102] BEHME ROX 2 rwxE
7|= 0lg| ArEe = gl&LCt
H7))

NVMe/TCP =

I

ontap-san RWO, ROX, rwx, RWOP @l A|AEIO| Si&L|Ct.

Al 22 Cldto|AL|ct
%
NVMe/TCP
ofl chgt 27}
DR AR EE
SHMA|Q.
ontap-san NVMe/TCP m A|AE  RWO, 23t xfs, ext3, ext4
= I A|AEI 22
NVMe/TCP BEoM= ROX & rwxE
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L PNR=IFS &
SHHAIL.
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2= Kubernetes 24X = E0f|= HEBiSCSI 20| MX|E|0] QO{OF IL|CH XIASH HES 2 "X A L EE
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YAML

version: 1

backendName: ExampleBackend
storageDriverName: ontap-san
managementLIF: 10.0.0.1

svm: svm nfs

username: vsadmin

password: password

JSONE H XA

"version": 1,

"backendName": "ExampleBackend",

"storageDriverName": "ontap-san",

"managementLIF": "10.0.0.1",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

}

oS Foli= K12 SHO| Yt MAER HIE|= QU 9IX|2H Mol RASHIAIL. HASTE MHE = AL}
O|E/¥= = Baseb4 2 QAL E|0| Kubernetes &= = X ZHEL|CE tIHOiII:°I MM L= OH0|EE XHE ZSHO| Chet
X Ao st gUst CHARILICE M2tA Kubernetes/AER|X| 22|XH7F +3E 4 Q= 22| M8 Y ALICE

Aot 8 7| E HAIE = QIS ME ALESI0] ONTAP A= ot S4Ig 4= JUEL|CH MAE FO|ol|= M| ZEX| OH7H H=It
mQHL|C}
= =

* clientCertificate: Base642 QI3
* clientPrivateKey: Base64 - HZ =l 72!
_JIK_

. TrustedCACertmcate Mzlgt 2l
A< o] o7l tH-E HSSHOF BL|Ct Mg

2EtHQl YIS 20| = ChS HAZE ZHELIC.

]
'}
=)
re
Im
ro
Ol
x
%a
|
i

-

HASILICE M Al CN(2EF 0| 5)S ONTAP ALEXIE HHSI0] QIBSHUA 2.
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ol el

3.0

4.0

openssl reqg -x509 -nodes -days 1095 -newkey rsa:2048 -keyout k8senv.key
-out k8senv.pem -subj "/C=US/ST=NC/L=RTP/O=NetApp/CN=admin"

Sk A
= T

L|C}.

im0

= CA
AE

IS ME ONTAP 22{2E0]| =7tetL|Ct Ol AE2|X| 22|X}7} o|0] X2|eh A %
2 CA

(o]
= CAZ} ALEE|X| Qi FAIRHLCE.

o>

security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>

ssl modify -vserver <vserver-name> -server-enabled true -client-enabled
true -common-name <common-name> -serial <SN-from-trusted-CA-cert> -ca

<cert-authority>

NTAP S AE| 22I0|HE ASM AU 7[(1EHA)E A X|BL|C}.

security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>
security ssl modify -vserver <vserver-name> -client-enabled true

HHH S X|[SH=X| cert RITILICEH

ol

NTAP 2ot 2101 H&to| ol

security login create -user-or-group-name admin -application ontapi
—authentication-method cert

security login create -user-or-group-name admin -application http
—authentication-method cert

S. MHE QISME A5t 215 S HIAERLICE ONTAP 22| LIF> % <SVM 0|E>& 22| LIF IP 3 SVM
0|2 HhEL|CE,

6. B

66

curl -X POST -Lk https://<ONTAP-Management-
LIF>/servlets/netapp.servlets.admin.XMLrequest filer --key k8senv.key
--cert ~/k8senv.pem -d '<?xml version="1.0" encoding="UTF-8"?><netapp
xmlns="http://www.netapp.com/filer/admin" version="1.21"
vfiler="<vserver-name>"><vserver-get></vserver-get></netapp>'

aseB4= QT A, 7| & L=g = A= CAJASME AZILICL.

base64 -w 0 k8senv.pem >> cert baseb64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca base6t4



7. o[ A0 M H2 S A

=
AN=E

cat cert-backend.json

{
"version": 1,

"storageDriverName": "ontap-san",

"backendName": "SanBackend",
"managementLIF": "1.2.3.4",
"svm": "vserver test",

"clientCertificate":
"clientPrivateKey":
"trustedCACertificate":
"storagePrefix": "myPrefix "

}

"Faaaakkkkeeee...Vaaalllluuuueeee",
"LSOtFaKE...0VaLuESOtLSOK",
"ONFinfO...SigOyN",

tridentctl create backend -f cert-backend.json -n trident

o F——————_ Rt et bt
o t———————— +
| NAME | STORAGE DRIVER | UUID
STATE | VOLUMES |
o —— tmm e e
- F—m————— +
| SanBackend | ontap-san | 586blcdb-8cf8-428d-a76c-2872713612cl |
online | 0 |
e —— - et it
o F—————— +
215 WHS AUOO|ESIAHLE XtH ZEE 2™ LIt
CHE 215 WS ALESILE AHH ZHE TSI E 7|E HAMEE HO|O|EE 4= ASLICH O A 5HH AHEXL 0|
/LS E A8z HAEE QIZSME AESHEE UH0|EY &= UL ASME ALEst= HAE = AR 0| E/Y=
718t = AHOO|EY = AELICE O A 5t 7|E Q15 WHE MASHD M oIF WS FI16oF ghL|ct O3
Che Al T o7 71 IehEl AH|0|EE backend.json IS tridentctl backend update
AtE2stL|C}.
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cat cert-backend-updated.json

{

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "SanBackend",
"managementLIF": "1.2.3.4",
"svm": "vserver test",
"username": "vsadmin",
"password": "password",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend SanBackend -f cert-backend-updated.json -n
trident

e fom e o
e fremmmeme== W+

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

R femsmemessess==== fesssssmes s e s ss s osessssss s ess
fmmm==== femememm== 4

| SanBackend | ontap-san | 586blcd5-8cf8-428d-a76c-2872713612cl |
online | 9 |

femmmmmmmma== R fessssssssssssesessosssssasssssssasaaaa
e e 1

e

o|He m AE2|X| Z2[XH= HA ONTAPO|M ArEXte| =S AC|O|Esf{ofF ghLfct. 2
= WA= HH[O|ET} ASLICE ASME 2| HE mf o] ASME ALEXIA =71 =

O3 LS HAET AH[O|EE[0f M ASME ASRILICE 21 ONTAP 22 AE{0M
SME AMME &= AFLICH

©
$0 oo

o

rd o> 0o ot
oL =21
N 2

-

HACE UHO|ESHE O|0] M & = ddE
AELICH WolE AO|0|E0]| MZ5HH Trident?t ONTAP HAI= 2t SAISH &% =
LIEFE LT,

TridentOil Ci$t ALZ2 X} X|H ONTAP S-S MdetL|Ct
PrivilegesOfl M XIS +HE [ ONTAP Z2[At Hets AEY It |ITE |4 Trident= ONTAP S2{AH

o
TS WHY = ASLICE Trident WA= 0| ALEX} 0| ES ELSHH Trident2 AHEXL7L E-&H ONTAP
o
=

SE{AH LS AESo] S S-YLICH

Trident ArXt X7 gt M-doi| st XM[eh LH&2 S "Trident AFEXL X[ 2 WE7|"HESIHAIL.
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ONTAP CLI AtE
1. Ch2 S8 S ALEsto] Af et S WLt

security login role create <role name\> -cmddirname "command" -access all
-vserver <svm_name\>

2. Trident AF2X}0f| CHSE AHE O|E DHET]:

security login create -username <user name\> -application ontapi
—authmethod <password\> -role <name of role in step 1\> -vserver
<svm_ name\> -comment "user description"

3. AYS AHEXtolA| oHE:

security login modify username <user name\> -vserver <svm name\> -role

<role name\> -application ontapi -application console -authmethod
<password\>

System Manager A2

ONTAP System Manager0i| A CtS EHAIE +SHIA| 2.

To* AR X H A Ay~

a. S{AH EOM AEX XE S W5t H * S2{AH > 4F * S MEgLCH

=

SVM 2ol A AFEXt X|H dAgts MMSIHH * AEZ[X| > AEE|X| VM >> AH > ALEXF & e+
MEHBIL|CE required SVM.

o

b. AFSXH Y g * Ho| SHatHE OF0|2(*— *)S MEHSL|CY.

—

C. Ag * Of2Hof| M * + =7} * & EHBIL|CE,
o
|

ol et A Molohn * X * 3 B2

—_

gLt
S Trident ALEXOA| OHE *: + * ALEX} S HE * H|O[X[0f| M THS EHAIE +HSHUAIL.

.

N

*
| =2
ot

o
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=
XL * OF2HOil A 3=7t OtO| 2 * + * & MEABIL

b. HL3t ALEX} 0|ES MEHSHL * Role * Off L3t EECHR HiwR0HIM FES MefelL|Ct.
c. M#* = S=eLCt

Trident= % ontap-san-economy E2t0|H 0| CHsH LIS CHAPE AF235H0] iSCSI MME2 215E £~ ontap-
san 91@'—|E|' 0|2 QI = HAE Moo M M2 ed2lslof usecHar ELICH £ true AESHH Trident=
SVMe| 7|2 O[L|A|0f|0|E EotE deF CHAPE 1446t UHollE Tlo| AL Xt 0|1t Y= E M SL|CH et
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CHAPE A83t HAS QIB5t= A0| ZELICE LS ME 182 HZoHHAI2.

version: 1

storageDriverName: ontap-san
backendName: ontap san chap
managementLIF: 192.168.0.135

svm: ontap iscsi svm

useCHAP: true

username: vsadmin

password: password
chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

@ ‘useCHAP'Oi7H 4= of HOE A Msh £ Q= 22 SMUL|CE 72X O 2 falseZ AH |
QUELICE true 2 Mt S0 = false 2 A™ S £ USLICE

EESt useCHAP= truechapInltlatorSecret chapTargetInitiatorSecret, chapTargetUsername
ol chapUsername |:'— HH01||: I-IO|()“ EO*E|O-|O|= oH_l[:_I- k=1 AloH0|.o;1 t1H01||:E AHA‘Io} 0|-§§ E%:ig:!' ES
tridentctl update USLICH

ikl

== I'AI
S =

‘useCHAP true® HHESIH AEZ|X| #2|Xt7t TridentOf] AEE|X| WA cHAPE
TFHSIEE X|A|BLICE, O47]0fl= CH30| ZESHEILICEH.

* SVMO|M CHAP 2%H:

° SVM2Q| 7|2 O|L|A|0f|0|E{ Eot R&0| NONE(Z|22f AH)* 0|1 * o|0] EXdt= LUN0| B0l gl= 3%
Trident= 7|2 ot RS =2 X510 CHAP O|L|A[0f|0|E{ & EFZI AL X} O| B2t = ?”° LICt. cHAP

o SVMO|| LUNO| Z &=l AL Trident SVMO|A CHAPE AIRSIEE MASIX| QSLIC M2t SVYMO| 0|0|
U= LUNO]| CHst B M[A HﬂofEIII k& L|CH

* CHAP O|L|A|Of|O|E{ 5! E}ZI ALEX} O| St YT E LM L|CE o|2{st FM2 sidl= A-Mof X[ sHOF gL Ch#
Ax).
HHOlE 7 MM El & Trident= & tridentbackend CRDE MMt CHAP &< 8! AF2Xt 0|28 Kubernetes
|2 AL O] A=A Tridentdll 2lsf MM =l 2= PVSIt CHAPE Edl| Ot EE| 10 HZEILCE.

XA SES 2 Totn HAEE HHO|E-LIC
Aol A CHAP OH7H H~E H[0|ESI CHAP Xt SHS YHI0|ET 4= backend. json UAFLICE. O[FA|
St2H CHAP 2= & AU0|ESt - S ALE5HK ol2{¢t tHE A S BHE3H0f tridentctl update BLICH
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HHAI = O] CHAP YZ E YUHO|EE [ 2 AR50 HAIEE AH|0|ESHOf tridentctl BLICE.
() Trident 0|2{3t tHZ AFSIS mokst & 91002 CLI/ONTAP UIE E8| AE2|X| 22{AE{Q| X}
ZHZ H|0|ESIX| OHMA|L.

cat backend-san.json

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "ontap san chap",
"managementLIF": "192.168.0.135",

"svm": "ontap iscsi svm",

"useCHAP": true,

"username": "vsadmin",

"password": "password",

"chapInitiatorSecret": "cl9gxUpDaTeD",
"chapTargetInitiatorSecret": "rgxigXgkeUpDaTeD",
"chapTargetUsername": "iJF4heBRTOTCwxyz",

"chapUsername": "uh2aNCLSd6cNwxyz",

./tridentctl update backend ontap san chap -f backend-san.json -n trident

fe=m====s fremmmeme=s WF
| NAME | STORAGE DRIVER | UUID
STATE | VOLUMES |
fos=sss========= femsmesessessa=== fees=sssss=sssesessososassssssssssssa=s
s e +
| ontap san chap | ontap-san | aa458f3b-ad2d-4378-8a33-1ad72ffbebbc |
online | 7
fommmmm e e me e fommmmmmsene e a e fmm e e e e e e e e e e
fre=m=m==s e X

7|E 7S @EHS WX 91 JrhE AT SVMO] Trident7t X2 S YH0|Ests 2 Al 24 Mej2

=
FXIELICH M HE2 0| EE AtH SES AI8SIH 7|ZE g2 AL 24 4B E |AIYLIL. 7|Z PVSE HE

=T

SliRlst ChA| HZ2SHH YHHI0|EE XH SES AHESHA| ELIL.

ONTAP SAN 71 &M 3L o

Trident 2X| A| ONTAP SAN E2[0|HE MH5t 0 AtEdt= WHO| CHsl YOoH=LICt. Of
MMM = eill= 1M o X| 5! BackendE StorageClassest| IHZ st HHHO| CHSE A2
HEE HM|lSgL|ct



o7 =~ Ay 7|28k
version ShAF 1
storageDrive AERZ|X| E2t0[He| O|EQIL|CH ontap-nas ontap-nas-—
rName economy, , ontap-nas-
flexgroup,,, ontap-san
ontap-san-economy
backendName AMEXIX|H 0| &= AEZ|X| HAl= E2t0|t] O|F +"_" + dataLIF
managementLI ={AE L= SVM #2| LIFQ| IP FAQILICY. “10.0.0.17, “[2001:1234:ABCD::fee]”
F FQDN(EH2tE =02l 0|8)S K™Y & JAELICE IPv6
E20E AMESIH Trident?t AX|El 2L IPv6 TAE
AMNESHEE MY &~ QJELICE IPve A= 2 20|
CH&S 2 ™Ho|slof
[28e8:d9fb:a825:b7bf:69a8:d02f:9e7b:3555
] BL|Ct. §1E$E MetroCluster &2 £ [mcc-
best]&EXSIHMAIL.
dataLIF DE2EZ LIFY IP FAYLICE IPve Z2{10E A3 SVMO|A DHHELICH
Trident7t MX|=l AL IPv6 TAE AIESIEE AHY £
USLICH IPv6 T4 1 20| HE S 2 Holsf{of
[28e8:d9fb:a825:b7bf:69%9a8:d02f:9e7b:3555
] ELICH isCsIof| CHal X[=SHK| O AL, Trident= £
AHE3t0] "ONTAP ME{E LUN H'CE B2 M2
MHSH= O ZRTHSCI LIFE ZABIL|CE O] HA[HOZ
HMo|=l A2 B It dataLIF MMEILICE *
MetroCluster2| 2<% M2fgtL|C} * & [mce-
best]HZSIMAIL.
svm A2 AEZ|X| 7HA A * MetroClusterOf| = Ai2fst *  SYMO| X| ™=l A THEEILICE
£ [mcc-best] & ESHYA|L. managementLIF
useCHAP CHAPE At23810d ONTAP SAN EZ0O|H0| CHSH iISCSI  false

Q!5 [Boolean]. A= M|SE SVMY| CHet 7|2
Q5O Z sk CHAPE 7St AF2S2{™ Tridento|
CHo O true MEELICEH XtM|TH LIE2 2 "ONTAP
SAN E2O|HHE A2SI0] HAIEE A HE TH|E
SrL|CH R=SHMAIL.

chapInitiato CHAP O|L|A|Of|O|E{ &S QIL|Ct LRst HL
rSecret useCHAP=true
labels =50 2T 9|9 JSON 4| 2|0|2 MEILICE

[=]
chapTargetIn CHAP EtZlI O[L|A|0[O|E L= ILICE Eett 2L "
itiatorSecre useCHAP=true
t

chapUsername QIHI2E ALE2X}O|SQLICt HRTtHL

useCHAP=true

chapTargetUs CH& ALEX} O|EQLICEH RSt AR useCHAP=true
ername

clientCertif Base64 - Z2I0|HE QIS A QIALEl ZIAL|Ct QIS A ™
icate 7|9k Q15 0f| AFEEIL|CE
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oH7H 4

clientPrivat
eKey

trustedCACer
tificate
username

password

svm

storagePrefi
X

aggregate

limitAggrega
teUsage

limitVolumeS
ize

lunsPerFlexv
ol

e

Base64 - 20| E 72l 7|2| Q1B G El ZILICt.
S M 7| B0l A+ EL|CH

- O

St O

ﬂ?d"—ll:t. ﬂE—". Mo* BN 7

ONTAP 22| AE 2t S415H= ’1'9_ INE=SY

O|EQlLICt. XtH ZH 7|t 9
EA

ONTAP 22AEQ} E

Mohs ol 2t gLt xtd ™
G 7|8t B0l ArEELIE

AMEEY AEE|X| b HAUYLICH SVMO| X[FE B THHE LTt
managementLIF
SVMOIM M 258 Z2H|MJE o MEE= HFAF  trident

LIS =d& = SlSLICE o O H2

HHO|EStAH M HA=Z dgatiof LTt

= —1

TZH[XM'dS ¢l ofa2(A0] E(MEH Abet, sVmof|
AMEHOF ot= R) E2H0IH S| FL ontap-nas-
flexgroup 0| M2 E'/KIEI LICt SYEX| 42 32

AME Ztset Ol2|A[O|EE AESHY FlexGroup 2&S
T2H[Mde = ASLIC

SVMO| A AggregateE 00| EtH
Trident AEE2{E CHA| A[ZSHA] 1
SVME Z2I6t0q Tridentoll M XI5 2
YOo|EELICE EE2 T2H|[X'J57|
2[3 Trident2| £X O{Z|HO|EE
Tdot 32, oja2|AHO|EL| 0|52
HFRLE SVMO|A 0| SE B2 SVM
OHOZ2|H|0|EE E = St WAlET}
TridentOf| Al 25 MEHZ HeHEIL|CH
Aggregateg SVMO]| = Aggregate 2
Zot7LE 23| I1I710f01 sAl=EE
EMI 2211 AEfZ Hetsl{of gLt

A2 0| O] H|ES E£15tH T =H|X|'J0| AnfgL|C.
Amazon FSx for NetApp ONTAP EHAIEE AtE35}=
A2 2 X|H6HX| 1imitAggregateUsage "ORMAIL .
H2E 9 vsadmin Of|E fsxadmin Of22|AH|0|E
A2 HMSED TridentE AMESH] MIghst= O] Ze$t
o] EoE|of UX| EELILCE.

"(7|2HOR MSEX| o)

o
)

QNE 22 37|71 0| ZELCH 2 AL 22 steho||
AMofgL|CH EESELUNO| Ll 2t2|st= 252| /)
37|15 Mot

FlexVol% Z[CH LUN == H2I[50, 200101 A0{0F &LICt. 100
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Oj7H BH =l 7|22k

debugTraceFl =&2X iZ Al AF2 C|HI ZEcfIIL|C} ojA|, null

ags {"api":false, "method":true} &X| sHZ 2 ZI&ist0 XtA||ct
20 HIOJL Lot AR} OtL|H ALESHA| OHYAIL.

useREST ONTAP REST APIE AtEdt= &2 07 #HlL|Ct true ONTAP 9.15.1 O|Af & X|
useREST 2 MHEEl t rue EL Trident= ONTAP UL AL false.

REST APIE ALE5t0] HHAll=Qt EAlStD, 2 MY E FHL
false Trident= ONTAP ZAP| S8 A3}
sl = of EABILICE O] 7|52 AHE6I2{™ ONTAP
9.11.1 O|Ato| HRTIL|Ct EESH AR E[= ONTAP 219!
ASofl= OHE2|AH 0| Mo CHSE M| A HBHO| RUO{OF
ontap ZLICL O|= 0|2 Mo|El Hgtat HAgtof osl
Z=ZEILICH vsadmin cluster-admin Trident 24.06
23| A 31 ONTAP 9.15.1 O|AEE =

useREST 7|2X 02 2 MAE|0] true Y2MH ONTAP
ZAP| SE2 AIESIEE 2 false HATL|CE
useREST

useREST NVMe/TCPO]| CHal Mt XAS 281 QU

glo

sanType iISCSI, nvme NVMe/TCP EE= fcp FC(SCSI over iscsi H|O] = 82
Fibre Channel)& MEHE f i scsi AFRRILICE *
'FCP'(SCSI over FC)= Trident 24.10 22|A9| 7|&
oj2| 27| 7|sLct.
formatOption
s ‘formatOptions =52 ZWME moiCt
HMEE= BHO gt BHE Q+E XHSI=
O “mkfs® AMSELICH. O|FHA tH 7|2
Ado| M2l 252 ZUY = JASLCH FX
AZE HQlotD mkfs EEH SMt H|X$
formatOptionsE X|™dloF ©LIC. Of: »-
E NODEARD"

ontap-san"% ‘ontap-san-economy

E2to[Hof M2t X[ @ E L Ch*

limitVolumeP ONTAP-SAN-Economy SHAIE0f|A| LUNS A2 o "(Z|2HCE HEL|X| %U3)
oolSize QHEE £ = Z[CH FlexVol 27| L|C},

denyNewVolum HHAIET} | UNS ZESSIEE M FlexVol 252 MMSHX|
ePools ZStE 8 ontap-san-economy MStL|CE 7|&
FlexVolZt M PVS Z2H|XJ 0| At EIL|CE

TridentOl M= CHS SME AIBSH MA| ZEMAES M&SHA 3 248 HEELICL

» -E nobiscard: *

* 8XI, mkfs AlZtOfl 25 AHIE AlE5HX]| OHYA| (K S0ll= £2|= AH|O|E ClHIO|A S ATRA /M T2 H| X' &
AEEX[OM E5 MHTt FEE). Ol FH2 ABEIX| = "K' FHS thASIH ZE It A|AH(xfs, ext3 3
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T MMM 0243t SME AI2SI0 7|2 T2H| MY S MO 4= defaults YSLICE 6|2 E0], ofzf M HHE

Of7H = A9 7|22
spaceAllocat LUNO| CHet Z7F St "
ion

spaceReserve JZ0S2E "S"(M) Es="E2E" (Y "
snapshotPoli A% AMHAF HRHQIL|CE "ea"
cy

gosPolicy MAE 280 2YE QoS MM OFQLICHL AEEIXIE ™

/HHAI = 0f| M qosPolicy &= adapativeQosPolicy &
SHLIE MEdgtL|Ct, TrldentOHH QoS MM 128

AFB 2T ONTAP 9.8 0| 4t0] HRBILICE HIZS QoS
M OFS AFESHD HM OF0| 2 74 240
INENMOZ MEE|LF oljof BLICH 37 QoS HM
52 2E YIAZEQ & Me|Zo I1H°F xgt2
HgetL|Ct

adaptiveQosP MME SEO T H3H QoS M OFULICE "

olicy AEE|X| E/“—.“?ﬂ':OHH qosPolicy E£&

adapativeQosPolicy & StLtE MEfBtL|C}
snapshotRese AHEEOZ (of|AE SEO| HESQIL|CE "gierol AL 0", JHEX| U2 ER
rve “snapshotPolicy™
splitOnClone MM Al 49 SE0N 2 ES 2LYLICH "HA
encryption M ZSEO0|M NetApp =& L=2HNVE)E 2-d3tst, "AHA"

71282 2 BYEYLICL false Ol SME ALESHHH

NVE 2{0| HlATH S 2 AE{0l| A Zgot=[0f RLO{OF RELICY.
WA= ol M NAEZ} EA3HEl 22 Tridentoll A
LZH|MdE 2E 252 NAEJL AL E LT XAl

LI &2 CIES "Trident’} NVE 3! NAES} 2t S5t= WY
"EEESIAAIR.

luksEncrypti LUKS YZ3tE AFEEL|CE 2 "LUKS(Linux Unified "
on Key Setup) AFE"&ZSHYA|2. NVMe/TCPO| CHsh A =
LUKS =37} X[ &= X| gt&L|Ct

securityStyl MEZE2 =S50 CHeh Hot AELY unix

e

tieringPolic "$I2"S AIst= H|E3 XA ONTAP 9.5 SVM-DR 0| 1419
y AL "AHAFME

nameTemplate AMEXALX|Y =& 0|FS Ydsts HEYLICH

E8 T ZH|X< 9| o

ChE2 71=2440| Fol& o YLct.
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version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: trident svm
username: admin
password: <password>
labels:
k8scluster: dev2
backend: dev2-sanbackend
storagePrefix: alternate-trident
debugTraceFlags:
api: false
method: true
defaults:
spaceReserve: volume
qgosPolicy: standard
spaceAllocation: 'false'
snapshotPolicy: default
snapshotReserve: '10'

C2l0|HE ARSI MMEl D= 289| AL ontap-san Trident= LUN H|EIH|O|E{E £838}7|
2|8 FlexVolofl 10%2| 822 ZJIEILICE LUNE AF2XI7 PVCOIN QA= MEtst 37|12

@ T 2H| NI ELICE Trident= FlexVololl 10%E F7H2ILICHONTAPO|A AM2 7Hsot 37|2 BEAIE).
O|XM| A7t QETH 718 222 AS 4= UEL|CE £t 0| HAO R QI8 At 7Hsst Z7t0| 2HH 5|
2| X| gH= $FHLUNO| 87| ME0| E|l= 22 ¢X[E £ JAELICH. ONTAP-SAN-AX|0f| = HEL|X|

LS — —

FSLICE
2 HOo|St= WA= 9| AL snapshotReserve Tridente= CHE 1t 20| 28 37|E AAFetL|CH
Total volume size = [ (PVC requested size) / (1 - (snapshotReserve

percentage) / 100)] * 1.1

1.12 LUN HEIC|OIHE +=83t7| 23l FlexVololl &7tE[= 10%2| TridentLICt. = 5%, PVC 2% = 5GiB2| 8%
snapshotReserve & 28 37|= 5.79GiBO| 11 AF 7Hs$t 37|= 5.5GIBRILICE O] volume show AL LCHS
O[d|=t FAFSH Z2tE HA|SHOF SfL|C.

Aggregate State Size Available Used%

_pvc_89f1cl56_3801_4ded4_979d_034d54c39574

online RW 18GB
_pvc_ed42ecbfe_3baa_4af6_996d_134adbbbB8ebd

online RW 5.79GB 5.50GB
_pvc_eB372153_9ad9_474a_951a_0Bael5elc@ba

online RW 1GB 511.8MB

3 entries were displayed.
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x| ol o

CHZ ool M= R 22| o HaE 7|2UCE R 7|2 #88 B0 ELI. ol= MAEE Holst= 7ty 72
HFEH Ol |C}
odd -

@ NetApp ONTAP on Trident2} &7l Amazon FSxE AtE3st= A IP F4 CHAl LIFO|| Ci$t DNS

0|E2 X|¥st= 20| EZ&LILCE
ONTAP SANZ2| o

E2I0|HE A5tz 7|2 FEYULICE ontap-san

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: svm_iscsi
labels:
k8scluster: test-cluster-1
backend: testclusterl-sanbackend
username: vsadmin
password: <password>

ONTAP SAN ZH| o

version: 1

storageDriverName: ontap-san-economy
managementLIF: 10.0.0.1

svm: svm _iscsi eco

username: vsadmin

password: <password>
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version: 1
storageDriverName: ontap-san
managementLIF: 192.168.1.66
username: vsadmin

password: password

ASA 7]gt 152 of
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O] 7|2 &M 0[|M= clientCertificate clientPrivateKey ¥ trustedCACertificate
(ESAEE CAE ME%t= 22 ME AL)7t 0l HRIX| 1D backend. json SEI0|UE QB A, 712l 7| &
EHAEE CAQSAMO| base64Z Q1AL E S 2tz 7t ZLICH

version: 1

storageDriverName: ontap-san

backendName: DefaultSANBackend

managementLIF: 10.0.0.1

svm: svm _iscsi

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: 1JF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
clientCertificate: ZXR0OZXJwYXB...ICMgJd3BhcGVyc2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz
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QrdtsE CHAP O
Ol ool 2 MEEl true BHAIEE usecuap MATHL|CE
ONTAP SAN CHAPZQ| o

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: svm_iscsi
labels:
k8scluster: test-cluster-1
backend: testclusterl-sanbackend
useCHAP: true
chapInitiatorSecret: cl9gxIm36DKyawxy

chapTargetInitiatorSecret: rgxigXgkesIpwxyz

chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
username: vsadmin

password: <password>

ONTAP SAN 0|2 =0] CHAPZ2| 0f

version: 1

storageDriverName: ontap-san-economy
managementLIF: 10.0.0.1

svm: svm_iscsi eco

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy

chapTargetInitiatorSecret: rgxigXgkesIpwxyz

chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
username: vsadmin

password: <password>
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NVMe/TCP 0f

ONTAP HAIE0|A NVMeZE 7LHEl SVMO| QL0{0F BFL|CE. NVMe/TCPO| CHot 7| & Bl = 1 IL|C},

version: 1

backendName: NVMeBackend
storageDriverName: ontap-san
managementLIF: 10.0.0.1

Svm: Svm_nvme

username: vsadmin

password: password

sanType: nvme

useREST: true

nameTemplateO| Z &= gHoll= 1.4 of

version: 1
storageDriverName: ontap-san
backendName: ontap-san-backend
managementLIF: <ip address>
svm: svmO
username: <admin>
password: <password>
defaults: {
"nameTemplate":
"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.R
equestName} } "
by
"labels": {"cluster": "ClusterA", "PVC":
"{{.volume.Namespace}} {{.volume.RequestName}}"}
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<code> ONTAP-SAN-Economy </code> S2}0|HOf| CHEH &M 0o

version: 1
storageDriverName: ontap-san-economy
managementLIF: ''
svm: svml
username: ''
password: "!"
storagePrefix: whelk
debugTraceFlags:
method: true
api: true
defaults:
formatOptions: "-E nodiscard"

7t Eo| HAl= of

Ol2{gt ME wioll= Fo| mUo|M EF 7[242 ZE AE2|X| Z0i| CHol BH-H(0l: spaceReserve U,
spaceAllocation &, A& encryption) 7t& E2 AEZ|X| MM Ho|EL|Ct,

Trident= "Comments" ZE0|| T2 H|XY 0|22 MASHL|Ct FlexVolo| ZA0| MARMEIL|CH Trident= Z2H| MY
Al 71 20| Rl 2 E 0|22 AEZ|X| 20| SH[EL|CE Mo|E flId AEE|X| #2|Xt= 714 E 9 08
=EE=Z 2[0|=2 0|2EE Mol & JSLICE

ro

O| oflof| A LB AER|X| E2 KA, spacerllocation W encryption #42 AHESIL spaceReserve Y8 &

7122E MEelgL k.
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version: 1

storageDriverName: ontap-san

managementLIF: 10.0.0.1

svm: svm iscsi

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: 1JF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

username: vsadmin

password: <password>

defaults:
spaceAllocation: 'false'
encryption: 'false'

gosPolicy: standard
labels:
store: san store
kubernetes-cluster: prod-cluster-1
region: us east 1
storage:
- labels:
protection: gold
creditpoints: '40000"
zone: us_east la
defaults:
spaceAllocation: 'true'
encryption: 'true'
adaptiveQosPolicy: adaptive-extreme
- labels:
protection: silver
creditpoints: '20000'
zone: us_east 1b

defaults:
spaceAllocation: 'false'
encryption: 'true'

qosPolicy: premium
- labels:
protection: bronze
creditpoints: '5000'
zone: us_east lc
defaults:
spaceAllocation: 'true'

encryption: 'false'



ONTAP SAN ZH| o

version: 1

storageDriverName: ontap-san-economy
managementLIF: 10.0.0.1

svm: svm _iscsi eco

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

username: vsadmin

password: <password>

defaults:
spaceAllocation: 'false'
encryption: 'false'
labels:

store: san_economy store
region: us_east 1
storage:
- labels:
app: oracledb
cost: '30'
zone: us_east la
defaults:
spaceAllocation: 'true'
encryption: 'true'
- labels:
app: postgresdb
cost: '20"'
zone: us_east 1b
defaults:
spaceAllocation: 'false'
encryption: 'true'
- labels:
app: mysqgldb
cost: '10'
zone: us_east lc
defaults:
spaceAllocation: 'true'
encryption: 'false'
- labels:
department: legal
creditpoints: '5000'
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zone: us_east lc

defaults:
spaceAllocation: 'true'
encryption: 'false'

NVMe/TCP ¢

version: 1
storageDriverName: ontap-san
sanType: nvme
managementLIF: 10.0.0.1
Svm: nvme svm
username: vsadmin
password: <password>
useREST: true
defaults:
spaceAllocation: 'false'
encryption: 'true'
storage:
- labels:
app: testApp
cost: '20'
defaults:
spaceAllocation: 'false'

encryption: 'false'

8ol = £ StorageClassesOi| OHZIBHL|C}

C}2 StorageClass &2|= & 74 29| #ol= O H =5 A| L. ZF StorageClass = &
parameters.selector 252 SARSH= O AHEY

HOl&[of AFLICE.

* protection-gold StorageClass= A=l A Huj JtA Zof of™
g 23 7|58 M3dh=s s ELICH

r

o=
=—=

ElLICE.

A

EECNY

=] -
= A= 7t 22 = EYLICH MESE 7t Z0f 2 &0

‘ontap-san =&
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* protection-not-gold StorageClasse= Sl

* protection-silver-creditpoints-20k StorageClass E<

86

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=gold"
fsType: "ext4d"

of & wimi 8L M| wimi Jtd Zo oHEELIC.
YLt

=
‘ontap-san = 0|22 ES &2 HEdl= fLst =

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-not-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection!=gold"
fsType: "ext4d"

app-mysqgldb StorageClass= WA=l AN W JtA F0| DHHELICE. “ontap-san-economy
mysqldb £ Hof|l ciet AEE|X| & 284S M3t fLT EL|CH

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

name: app-mysqgldb
provisioner: csi.trident.netapp.io
parameters:

selector: "app=mysqgldb"

fsType: "ext4d"

Eo| = wHj JhA Zof
OHEEILICE. “ontap-san &H 2{|H 2% 51 20,000X 2 E NMEZ H36t= fot EQLICH
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-silver-creditpoints-20k
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=silver; creditpoints=20000"
fsType: "ext4d"

* creditpoints-5k StorageClasse= HAEL[ N ®Hu| 7t Ed #HAIEOl | M| JtA “ontap-
san-economy =0 OHEEIL|CE ontap-san 5000 2&|S ZQIEE HRot RS E AMH|AL|CE

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: csi.trident.netapp.io
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"

* my-test-app-sc StorageClasse £ AME%t0] E2IO|HC| “sanType: nvme 714 Z0| ontap-san
OHEELICE testapp 0|2 RYSH = MQARILICE testapp

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

name: my-test-app-sc
provisioner: csi.trident.netapp.io
parameters:

selector: "app=testApp"

fsType: "ext4d"

Trident= O{fH 7}AF Z0| MEHE|QI=X| ZASID AEE|X| @F AFE0| EFE|=X| &QlgtL|Ct,

ONTAP NAS =2}0|H
ONTAP NAS E210|H 7R

ONTAP &! Cloud Volumes ONTAP NAS EZ2{0|HE AtE3t0{ ONTAP HHAIEE L M5H=
HHEHOf| CHoH LOoEAA|L.
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ONTAP NAS E2(0[H ME HEQLICE

A
R

Trident= ONTAP 22{AE{2Q}

UL Z L2t 22 NAS AEZ|X| EEIO|HE

RIZSHLIC KIEls oM A

2 E = ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx), ReadWriteOncePod

(RWOP)IL|LC},

E2I0[H TZEES =5 2t OHMA REJE X[ ELICH XEE= OIHY A|AH

ontap-nas NFS SMBZ I} A|AEI  RWO, ROX, rwx, RWOP "™ nfs smb
HZSHIA R

ontap-nas-economy NFS SMBE I A|AEI  RWO, ROX, rwx, RWOP "™ nfs smb
EXSHAAL

ontap-nas-flexgroup NFS SMBE I} A|AE  RWO, ROX, rwx, RWOP "™ nfs smb
KXSIAAIL

* ‘ontap-san-economy' & =& AFEE 7t HLI 52 A2 E 0|k = 30T X[ ==

ONTAP =& H|st"Ar2¢tL|Ct.

I =2F ME

=+ Y= 202 X

ontap-nas-economy
CEjo|HE A 8Y

ONEN
ontap—-nas—-economy.

AHEXL Het

#E|l= ONTAP 28

* CIoJEf Hz, T3l =7 L= 0|5 40| 2RY A= odE= R0

227t CHBELCH 31 “ontap-san-economy

HetAtEetLct.

= AFESHA| DY A2

Trident= ONTAP S SVM ZH2|Xt2 Aelishof 8, LRHE O SR AE| AL2At vsadmin E£E SVM AFER} EE
e oste Jt7 |:|-E O|E9| AFEXIE AMFEE admin ZYLICH

Amazon FSx for NetApp ONTAP HiZ 2| AL Trident2
ONTAP EE= SVM Zt2|XIE MBS HLE fsxadmin

o ==

EOlol- O:Iol-o

SHAH AMEX EE vsadmin SVM AFEXHE AFESHY
71T CHE O|§9| AEXIE Adtof gfL|Ct.

= =2 o

‘fsxadmin Al Xt=

limitAggregateUsage 07 HLE AE5I2{H Z2{AH 2| Aol
Trident® &M Amazon FSx for NetApp ONTAPE AtEY Of
‘limitAggregateUsage OH7H

®

S2{AH 2A2|XE MSEH 2 AR Ef.

ol

Eol‘

=

SELICE.

AL 0O
ﬁ_l_l_

| fsxadmin AFEXF AEHOAM 2S5HA| vsadmin

of&LICE Of o7l H4E X|FstH 14 Zrejo| Alnjghct,

Trident E2}0|t{ 7} AFRE 4 QL= Of RIFHE{QI A2 ONTAP Lijol| B %¢ RUR|EF X BIELIC Tridente)
thsEo] MEZ2 LalXolMs 27t APIZ S33t0E I2(0|S 5t offin ©EI} wasty| ALt

ONTAP NAS S2l0[H{Z AF23t0] Ml =S AJSE ZH|S Bt

ONTAP NAS E2|0|HE AF250{ ONTAP HHAIEE M5 | 2ot @7 Atgt, 15 &M 8l

AAZE HHS OfsfSiLiCt
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YAML

version: 1

backendName: ExampleBackend
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password

JSONS EZESHAIR

"version": 1,

"backendName": "ExampleBackend",
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

-

Mol XtH ZHO| Yut HIAERZ NEE|= RUSH X|2t= Hol R stMA|Q. BHAISTE MM =l = AR Xt
/%S = Baseb4 = QT L0 Kubernetes Yo = XZHEIL|CEH A= 0| MA/AL 2 XtA SHO| izt X[A0f
QU CHAIJLICE [M2EM Kubernetes/AE2|X| 22| X7t £3E 4= U= 22| M8 2 QJL|Ct.

o>

79 7|E WIS QIEME AFBSI0] ONTAP M=ot S48 4 9l
2

* clientCertificate: Base642 Q13
* clientPrivateKey: Base64 - HZ =l 72!
_J'\_

* TrustedCACertificate: A 2|2 S =
2 0| Oj7H HE-E NI Solof gL|Ct ME[E 4 A= CATF AFEE|X| O™ 0| 22

LS — —

2etEel 3 E20= o BHAZF ZEE LI

1. S2I0|AHE QABM I 7|5 HdetL|Ch MH Al CN(2EH 0|5)S ONTAP AIEXtE HHSEIY QBSHAIR.
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openssl reqg -x509 -nodes -days 1095 -newkey rsa:2048 -keyout k8senv.key
-out k8senv.pem -subj "/C=US/ST=NC/L=RTP/O=NetApp/CN=vsadmin"

2. ME[E 2 A= CAQUBSME ONTAP S2{AE0]| FItetL|Ct ol AEZ|X| 22|Xt7} o|0] Xz2|et A4
QESLICH EB{AEEI CAZ AFRE|X| % OH ZA|EL|CE,

security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>
ssl modify -vserver <vserver-name> -server-enabled true -client-enabled
true -common-name <common-name> -serial <SN-from-trusted-CA-cert> -ca
<cert-authority>

3. ONTAP S AE{0]| 22t0[|AHE AZM I 7|(1EHA)E HX|RL|CH

security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>
security ssl modify -vserver <vserver-name> -client-enabled true

4. ONTAP Eet 2791 Hgto| 9IF WHE X|S=X] cert RletLICH

ol

security login create -user-or-group-name vsadmin -application ontapi
—authentication-method cert -vserver <vserver-name>
security login create -user-or-group-name vsadmin -application http

—authentication-method cert -vserver <vserver-name>

S. MMElIQIZSME A8t 2152 HIAEELICH ONTAP 22| LIF> 9 <SVM 0|E>2 22| LIF IP % SVM
O|EQ = HRELICE LIFS| MH|A HHo| 2 AEE|0 J=X| &lei0F default-data-management EfL|CH

curl -X POST -Lk https://<ONTAP-Management-
LIF>/servlets/netapp.servlets.admin.XMLrequest filer --key k8senv.key
--cert ~/k8senv.pem -d '<?xml version="1.0" encoding="UTF-8"?><netapp
xmlns="http://www.netapp.com/filer/admin" version="1.21"
vfiler="<vserver-name>"><vserver-get></vserver-get></netapp>'

6. Base64Z QIEA, 7| L A=Y & A= CAYBME TG HLICE

base64 -w 0 k8senv.pem >> cert baset64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca baset4



7. O CHAIO|M F2 2tE AHE5He] WA =S WdRlL|Tt.

cat cert-backend-updated.json

{

"version": 1,

"storageDriverName": "ontap-nas",

"backendName": "NasBackend",

"managementLIF": "1.2.3.4",

"dataLIF": "1.2.3.8",

"svm": "vserver test",

"clientCertificate": "Faaaakkkkeeee...Vaaalllluuuueeee",
"clientPrivateKey": "LSOtFaKE...0VaLuESOtLSOK",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend NasBackend -f cert-backend-updated.json -n

trident
o —— et et it
- F—— +
| NAME | STORAGE DRIVER | UUID
STATE | VOLUMES |
o - Rt et bt
o F—————— +
| NasBackend | ontap-nas | 98el9b74-aec7-4a3d-8dcf-128e5033b214 |
online | 9 |
o —— o et bt et P
- e +
21E S YO|O|EStALE XHH ZE S 2defL|Ct
CI2 Q15 2P S A SI7iLE X2 5SS HSIEE 7| = HACS HB0|ES 4 YLICE 0| A SH3 AR 0|S
/LB E AHESt= HAEE 0%1\1% Af%&E% .:.HIOIE%* = AN IBME AESH= HAEE= ALEXL 0| E/Y=

J|gto 2 AM|0|EY HE M7t M 21F B S F=Itslof ghu|ct O&
Che Aldie 2~ ooy |_—r7|' E.:.E.J °:=1|:‘||0|EE| backend.Json OUZS tridentctl update backend
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cat cert-backend-updated.json

{

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "NasBackend",
"managementLIF": "1.2.3.4",
"dataLIF": "1.2.3.8",

"svm": "vserver test",
"username": "vsadmin",
"password": "password",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend NasBackend -f cert-backend-updated.json -n
trident

Pommmmmmmmm== Fommmemcemmes=e== B e
Fommmmmoe e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmmomo= S e e Fommmmmmmmesrrrrrrrre e reme s e mmm o
Fommmmme Pommmmmme= +

| NasBackend | ontap-nas | 98el9b74-aec7/-4a3d-8dcf-128e5033b214 |
online | 9 |

P e Fommmmememesesesese s s s s e eses
o= Fommmemm== +

A E oM mf AEZ|X| 2E2|XH= HE ONTAPO|A ALEXIS| 2= E A0 Esof BfL|CH 1
(D Ch20ll= MAE HOO|EZL ASLICEH ABSME =|HE mf of2] ASME MEXOA =t =
AgLIC 33 ChZ HAETH HHO[EE|0] M (S ME AFERILICH O2{H ONTAP S2{AE0M

O|F QIZSMEZ AbN|E £ Q& L|CE.
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WOl = £ 21rf|0| EBH 00| WY BFO et BHATH SEHE|ALF 0|20 UNE BE HZO| FTL O[AX
QFELICH #el = QiE|o|E0f MZ3HE Trident7t ONTAP Hel= ot S4Ist0] 4= 28 =il Kald + U2e

LHEFRHLICE.
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ONTAP CLI AtE

1. Ct2 HES A8sI M S ddgLct.

security login role create <role name\> -cmddirname "command" -access all
-vserver <svm_name\>

2. Trident AF2X}0f| CHSE AHE O|E DHET]:

security login create -username <user name\> -application ontapi
—authmethod <password\> -role <name of role in step 1\> -vserver
<svm_ name\> -comment "user description"

3. AYS AHEXtolA| oHE:

security login modify username <user name\> -vserver <svm name\> -role
<role name\> -application ontapi -application console -authmethod
<password\>

System Manager AtS

ONTAP System Manager0i| A CtS EHAIE +SHIA| 2.

1.« AFSRH X1 2t A -

a. S{AH EOM AEX XE S W5t H * S2{AH > 4F * S MEgLCH

=

SVM 2ol A AFEXt X|H dAgts MMSIHH * AEZ[X| > AEE|X| VM >> AH > ALEXF & e+
MEHBIL|CE required SVM.

b. AFSXH Y g * Ho| SHatHE OF0|2(*— *)S MEHSL|CY.
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ISSEE ontap-nas-economy oY gtreeE
H|BtetL|Ct. 7|1Z FlexVolZt M PVS E2H|X 0|
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OH7H 4 29 =

spaceAllocat Qtree0f 37+ &%t wkpn
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spaceReserve B2t 0I% B, "gIS(M) EE "B L
snapshotPoli ARSE AUMHAF HXQIL|CH =t
cy

qOSPOliCy AHA‘|E| E 0" OHZI-OI' QOS I-IXH i EOIL—IL__I' AEElxl % "

/“”°||':01|A1 qosPolicy &= adapativeQosPolicy &
StLI= MENsHL|C}
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adaptiveQosP HMME SE0| et M3H QoS M I SIL|CH "
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adapativeQosPolicy & SILtE *.JE—H.%*L-U:L ONTAPO{| A
X=X ¢S - NAS - 0|2 =0

snapshotRese ARLZOZ Of|ofzl =& MESYLIL "ol2el AL 0", IHX| Y2 FR
rve “snapshotPolicy™

splitOnClone MM Al M2 220N 222 2LSLICH "AHA"

encryption M 250X NetApp =285 Y= 2HNVE)E g4dz}st, "HH"

71222 2 M™TILICt false O SN E A26t2{H
NVE 2{0|dIA T S2{AE 0N 245tz 0] QLO{0F BHL|CE.
sl S0l A NAEZL 2d3tEl AL TridentOl[ A

IZ2H| MU= B E 252 NAEZ| AFREIL|CH XpA|st
LH22 Ct2E "Trident?t NVE 2 NAES} 5 6}= HitH
"KFRSHAIAQ.

tieringPolic "RUS"S AEdt= AlES2 HHY ONTAP 9.5 SVM-DR 0|F 49|
y AR "ARAHE
unixPermissi D2EZE MEHSIL|CH NFS =52 8% "777", SMB 2&°2|
ons A2 H| ASEH els
snapshotDir  C|EEZ[0| HMAE HOLICE . snapshot NFSv32| A2 NFSv42| &
"true"QIL|Ct

exportPolicy A2 AAIXE MM =
securityStyl MEZE =50 gt 22t AEIY NFS&= mlxed XA unix NFS 7|22 unix YLIC.
e HOt HA S X|JIBLICH SMB X[ mixed U ntfs HQt 7|22 “ntfs YLIC

AEHY
nameTemplate AFEXX[H 28 0|52 MMst= HESQLICE "

TridentOlAf QoS M O ES rosram ONTAP 9 .8 0| 0] RBILICL HIER QoS M 5=
(D) A8smz™ 120| 2t 24 2401 JHENOR HEE|SS S0 HLICH 2R QoS &M
dSZ ool = Haleiol cis HeE MEELIC
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version: 1
storageDriverName: ontap-nas
backendName: customBackendName
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
labels:
k8scluster: devl
backend: devl-nasbackend
svm: trident svm
username: cluster-admin
password: <password>
limitAggregateUsage: 80%
limitVolumeSize: 50Gi
nfsMountOptions: nfsvers=4
debugTraceFlags:
api: false
method: true
defaults:
spaceReserve: volume
gosPolicy: premium
exportPolicy: myk8scluster
snapshotPolicy: default
snapshotReserve: '10'

% ontap-nas-flexgroups 2 A ontap-nas Trident= O|X| MZE& AlAHS AFE S FlexVol2| 27|7t
snapshotReserve H|E 3 PVCE SHIEA| X[HE| =5 gLIC ALEXLZL PVCE QESHH Trident= M A[LHS
AESH O B2 Z37H2 77 el FlexVolE MM TILICE O] AAt2 Ed| AFEXH= PVCO|A 2F$t MT| Jts 3722
stHeh &~ QIOH RNEE J7HEC M2 Z7t8 SHY  JUSFLICH v21.07 O|F0[= AFEXIL ARM BHE Z7HS
50%= St PVC(0|: 5GIB)E @AY mf M7| 7t5%t S7H2 2.5GiBO|| E2tefLICE Ol= AFEXIF st 280 MA
&0 sllFdt? 1 H|Z20|7| snapshotReserve MEYULICL Trident 21.070 M AFEX7F EsH= A2 MI| 75
37t0| Trident= O| snapshotReserve 8 A 282 HEEE HolELICL o= MEE|X| ontap-nas-
economy R&LIC} O] 25 WAIZ HE{H L3 0| E HXSHYA|L.

A

rlo

CtZa Z&Lct.

Total volume size = (PVC requested size) / (1 - (snapshotReserve
percentage) / 100)

snapshotReserve = 50%, PVC request = 5GiB2| 22, & =28 37|= 2/.5 = 10GiBO| 11 A& 753t 37|&=
5GIBYLICE. 0= A X7} PVC QBN 8ot ARULICE 0] volume show BE2 CHS OlM|Qt FASH ZUHE
HA[SHOF SL|Ct,
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Vserver Volume Aggregate State 'pe Size Available Used%

_pvc_89f1lcl56 3801 4ded4 9f9d _034d54c395f74
online Rw 18GB

pvc_eB372153_9ad9_474a_951a_088ael5elc@ba
online RW

2 entries were displayed.

0| MX|9f 7| & WA= = TridentE F20|=2 M 2lof| M dEoH E 2EES ZT2H|X'JeLICE ¢ 8|0[=5H7|
Hoj| MMt SEC| 22 HE AFHE 2ESH| 28l =&l 27| ZFsHoF ELICE o|E S0, 0|™ HZH2| 2GiB
PVCE snapshotReserve=50 1GiBe| 7| 7t5 372 MSot= 282 HHYUSLICL 0|2 S0, =E2 3GIBE
ZHoIH of Z2|H|0| Mol 6GIB 2 &2 M7| 7Hs S7t0| 3GIBE HA|E/LILCY.

x| Fgol o

CHS GloM = tHEES| D7l 8 7|24 E FE 7 7182 B¢ FLICL 0l= #AEE F2o
YHALIC.

of
rir
J
0%t
ﬁ
Ho

@ TridentZt = NetApp ONTAPO|A Amazon FSx2 At235t= AL IP =4 Al LIFO]| st DNS

0|2 XIFst= Aol EELILH.

ONTAP NAS ZH|d2| o

version: 1

storageDriverName: ontap-nas—-economy
managementLIF: 10.0.0.1

dataLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password

ONTAP NAS FlexGroup 9

version: 1

storageDriverName: ontap-nas-flexgroup
managementLIF: 10.0.0.1

dataLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password
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MetroCluster 0|

SMB =&

106

A9lx|28 Y

version: 1

storageDriver

managementLIF:

username: vsa

password: pas

of ol L|Ck

version: 1
backendName:
storageDriver

managementLIF:

nasType: smb

securityStyle:

HHOJ E X o

=
2FStL|C} dataLIF 0|2

9lE +32E YH0|E

AQ|X|uho| HS 9
Sof Cre 3t ZaLch

Name: ontap-nas
192.168.1.66
dmin

sword

ExampleBackend
Name: ontap-nas

10.0.0.1

ntfs

unixPermissions:

datalLIF:

svm:

username:
password:

10.0.0.2

svm_nfs

vsadmin

password

I.

| svm D71 M4

5t SVME X

Mo A
o =

£ "SVM 2H ¥ 23

|H5t] managementLIF
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ASA 718k 152f of

O| A2 %[ HHAE M O|RLICH clientCertificate, clientPrivateKey %
trustedCACertificate (ME[& = U= CAE ME5H= B2 ME A7t o] R X2 backend. json
E20|HE QS A, 712l 7| & ME[E £ U= CAAS M| base64Z 1A= 22 7HFLCt.

version: 1

backendName: DefaultNASBackend
storageDriverName: ontap-nas

managementLIF: 10.0.0.1

datalLIF: 10.0.0.15

svm: nfs svm

clientCertificate: ZXROZXJIJwYXB...ICMgJ3BhcGVyc?2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz
storagePrefix: myPrefix

1S AAZE HHo| of

Of ol M= TridentOi| M S& HAZE HYMS ALESHH AARE HMS XS0 = My 8l 2edte

S HO ELICEH 2 ontap-nas-flexgroup E2I0|HO|E S5 ontap-nas-economy &&EL|LCE,

1
of
o rir

version: 1
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
svm: svm nfs
labels:
k8scluster: test-cluster-east-1la
backend: testl-nasbackend
autoExportPolicy: true
autoExportCIDRs:
- 10.0.0.0/24
username: admin
password: password
nfsMountOptions: nfsvers=4
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IPv6 =4 O

Ol Oflof| A= IPv6 =& AHE S 2O managementLIF &LICI.

version: 1
storageDriverName: ontap-nas
backendName: nas ipv6 backend
managementLIF: "[5c5d:5edf:8f:7657:bef8:109b:1b41:d491]"
labels:
k8scluster: test-cluster-east-1la
backend: testl-ontap-ipv6
svm: nas_ipvé6 svm
username: vsadmin

password: password

SMB 228 A25l= ONTAPE Amazon FSx2| 0f

‘smbShare SMB 2852 AI2%l= rFSx for ONTAPOH| O§7H HHLIF ZQSHL|CEH.

version: 1

backendName: SMBBackend

storageDriverName: ontap-nas

managementLIF: example.mgmt.fgdn.aws.com
nasType: smb

datalLIF: 10.0.0.15

svm: nfs svm

smbShare: smb-share

clientCertificate: ZXROZXJIwYXB...ICMgJ3BhcGVyc?2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz
storagePrefix: myPrefix
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nameTemplateO| ZaHEl HHollE 714 of

version: 1
storageDriverName: ontap-nas
backendName: ontap-nas-backend
managementLIF: <ip address>
svm: svm0
username: <admin>
password: <password>
defaults: {
"nameTemplate":
"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.R
equestName} } "
by
"labels": {"cluster": "ClusterA", "PVC":
"{{.volume.Namespace}} {{.volume.RequestName}}"}

It 0| M=

=2

==

Of2f HA|El HE
spaceReserve

A= Ho| mAoN 2= AEE|X| 0 Chsh EF 7220 EHEI0 JASLICHO:
2, spaceAllocation AA, HA encryption). 7t E2 AEZ|X| MM Mo ElL|C.

g0 J

Trident= "Comments" ZE0f| TZH|XY 20|22 MY ELICH dHL2 9| FlexVol ontap-nas £ 2
FlexGroup®ll ontap-nas-flexgroup ™ ELICt Tridente Z2H| XY A| 714 E0f| Q= 2E 2[0|=2
AEZ|X| EE0| SH[ELICH HolE e AEE[X]| 22Xtz 714 E 3 OF S8E= 2|0[E2 20282 Hog &+
ol&LIC}

PV =] -

ro

O| oflof| A Y2 AER|X| E2 KA, spacerllocation W encryption #2 HESI1 spaceReserve Y8 &
7|22 XAl
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ONTAP NASZ2| of|

version: 1
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
svm: svm nfs
username: admin
password: <password>
nfsMountOptions: nfsvers=4
defaults:
spaceReserve: none
encryption: 'false'
gosPolicy: standard
labels:
store: nas store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
app: msoffice
cost: '100'
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755"
adaptiveQosPolicy: adaptive-premium
- labels:
app: slack
cost: '75"
zone: us_east 1b
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0755"
- labels:
department: legal
creditpoints: '5000'
zone: us_east 1b
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0755'
- labels:
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app: wordpress
cost: '50"
zone: us_east lc
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0775'
labels:
app: mysqgldb
cost: '25'
zone: us_ east 1d
defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"
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ONTAP NAS FlexGroup?| of

version: 1
storageDriverName: ontap-nas-flexgroup
managementLIF: 10.0.0.1
svm: svm nfs
username: vsadmin
password: <password>
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: flexgroup store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
protection: gold
creditpoints: '50000"
zone: us_east la
defaults:
spaceReserve: volume

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: gold

creditpoints: '30000"'
zone: us_east 1b
defaults:

SpaceReserve . none

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: silver

creditpoints: '20000'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

protection: bronze
creditpoints: '10000"
zone: us_east 1d
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defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"
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ONTAP NAS ZH|A9| of

version: 1
storageDriverName: ontap-nas-economy
managementLIF: 10.0.0.1
svm: svm nfs
username: vsadmin
password: <password>
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ economy store
region: us east 1
storage:
- labels:
department: finance
creditpoints: '6000'
zone: us_east la
defaults:
spaceReserve: volume

encryption: 'true'
unixPermissions: '0755'
- labels:

protection: bronze

creditpoints: '5000'
zone: us_east 1b
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0755'
- labels:

department: engineering

creditpoints: '3000'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

department: humanresource
creditpoints: '2000'
zone: us_east 1d
defaults:
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spaceReserve: volume
encryption: 'false'
unixPermissions: '0775'
8ol == StorageClassesOi| DHZIBHL|C}
C}2 StorageClass &2|= & 74 29| Hol = o &=5HYA| 2. 2t StorageClass &
parameters.selector &2 ARSI O ALY £ = 7t E2 S EYLICE

HOl&[of AFLICE.

n

* protection-gold StorageClasse SHAEQ| EE
nas-flexgroup =2E ¥ B3 7|5E N3dt= L SQILICL.

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=gold"
fsType: "ext4d"

* protection-not-gold StorageClassie ¢l
‘ontap-nas-flexgroup = O[22 EZ £+&FZ A

(=gl
&ot= e SQLICH

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-not-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection!=gold"
fsType: "ext4d"

* app-mysqgldb StorageClasse= SHAEL| | M 7tak Fof D{EELICE.

Hofl chist AE2|X| E S MSsh= KLt EYLICHL

ud |
==

C=E
=
. vietst 7tk 20| 2F0|

H ok Zofl oHEELICEH

AI2S
S A

tod
I.

‘ontap-

Ul Hw Jky Eof| o ELCH

‘ontap-nas mysqldb
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: app-mysqgldb
provisioner: csi.trident.netapp.io
parameters:

selector: "app=mysgldb"

fsType: "ext4d"

* protection-silver-creditpoints-20k StorageClass= HAEQ| M HI| JHA Z0f
OfEELICE. “ontap-nas-flexgroup AH 2{|# 25 5! 20,000EQE ME 2 M|Sdt= YT SQLICH

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

name: protection-silver-creditpoints-20k
provisioner: csi.trident.netapp.io
parameters:

selector: "protection=silver; creditpoints=20000"
fsType: "ext4d"

. creditpoints 5k StorageClasse HMAEQ| M| Hm JH4

b E0 WlES| & B “ontap-nas-
economy 7t E0| OfZEILIC ontap-nas 5000 32X ZQEE H

Rt RS E MH[AYL T

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: csi.trident.netapp.io
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"

Trident= O 7Hat E0| MEHE|QI=X] ZHSI D AER|X| QF AFLO| SFE|=X| 2elghL|Ch.
Zx7| 24 = YH[0|E dataLIF

Che S Mustol
=1

£I| 74 20 HIOH LIFE HEY & A2H, YUH|O|EE CIO[E LIFZt Tt A o=
JSON Y E N3 =

%‘Q'—IEL

tridentctl update backend <backend-name> -f <path-to-backend-json-file-
with-updated-dataLIF>
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@ PVCIt StLt O o] ZE0f HEE R ol ZEE Z&F LH2! CFS ChAl S2{=FA M HIO|E] LIFZt
HEE[=F ofjof LTt

NetApp ONTAPE Amazon FSx
Trident= Amazon FSx for NetApp ONTAPS} &1 At EAA|

"NetApp ONTAPE Amazon FSx" & 1Z40| NetApp ONTAP AEZ|X| & H|A[of 7|2tst
o A|AEIS AR AlSHSE 4~ QI =2 X| 6= 28X 433|°4 AWS A‘|H|¢°'|—|Ef. ONTAPE
FSXE AE3IH =3t NetApp 7I", s 9 el 7|52 g8st= A0, AWSOl| HIO|EHE
X&oh= o e thed, 2IEd, Hot, Q*I“S% 2 8g & UASLICE ONTAPE FSX&=
ONTAP I}l A|AE] 7|55 U B3| APIS X|IBiL|ct,

Amazon FSx for NetApp ONTAP It A|ABIZ Trident2t S50 Amazon EKS(Elastic Kubernetes
Service)Ol| A A3 E|= Kubernetes 22{AE{7t ONTAPOIA X|St= 28 W IHY I S ES T2H| ML
UCE & 5 JUSFLICH

.‘

ot A|AEI2 Amazon FSx2| 8 2|AA0|H, 0|= AtLH ONTAP S2{AE{2} RAFEILICEH 2F SVM LHO| A o
AAHIN I ECE H%%r“ Ci|O|E{ ZIE{O|L4QI SILt OS] 252 MAME 4 UELICE NetApp ONTAPE
Amazon FSxE AH25IH 2212 E0{|A Data ONTAPZ} 22| 11}%' AlﬁEé.'QE HZELICH ME2 T A|AH
RS * NetApp ONTAP * E|'_T'_ FL|Ct,

TridentE Amazon FSx for NetApp ONTAP2} 2tH| AtE35HH Amazon EKS(Elastic Kubernetes Service)H| A
ML= Kubernetes 22 AE{7F ONTAPOIM X|@lot= £8 X IY G4 2 S TRH[NIY & JUSLICL
27 A

"Trident 2 TAF2H"FSx for ONTAPE Trident2t Egtotz{™ CtS0| 2L |C.

* O] @X|El 7|Z& Amazon EKS 22{AH = XA 22|d Kubernetes kubectl 22{AH

* S{AHO ZAX LEOA HZEE £ Q= NetApp ONTAP It A|AEIE J|Z= Amazon FSx % SVM(Storage
Virtual Machine).

* Of| CHSH Z=H|El ZIAX} L E'NFS E= iSCSI”

@ EKS AMI 30| [t2t Amazon Linux % Ubuntu(AMI0| 23t == ZH| thA| S m2tof
"Amazon Machine Images(Ot0tE {2l O|O|X|)" &tL|Ct,

k= PN
°* SMB =8
° SMB 282 E20|HEt AF8E ontap-nas & UYSLICL.
° Trident EKS OHE20{|A|= SMB 2&0| X| ¥ E[X| et&LICt

° Trident= Windows L EOMOE MHE| = Podof| OFR2EEl SMB 258 X|{EL|C XISt LIS & "SMB
=5 TZH|NY S It ZH|" HZ5IAA 2.

* Trident 24.02 O|F0f|= XI5 20| EMSHEl Amazon FSx It A|AEIN|A MMEl 222 TridentOl| A AbH|E
2= UAELICE Trident 24.02 O| A MM O] EH|E HX|SI2H fsxFilesystemID AWS FSx for ONTAPZS|
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() RE8IR %OIE ELIC apiregion. KHE LIBS & "ONTAP 4]
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A
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Ol

Trident= & 7tX| 915 REE K|S ELICE

« Xt =9 7|8k @EE: &}

2 ZHE AWS Secrets Manager0l| Ot SHA| M ESLICE DY A|AR EEE= SVYMO|
THE ALEXIE AHBE = US

UESLICE fsxadmin vsadmin .

Trident2 SVM AtEXtE MEStHLE SUot AL S JHEl CHE 0| F 2| ALEXLE A& sHof

vsadmin &L|Ct. Amazon FSx for NetApp ONTAPO|= fsxadmin ONTAP 22 AH AIEXIE

I1|‘ﬂ75'.'9§ CHAISHE AFE2AEE admin /}ELICE Trident2t 2HH £ AMESH= vsadmin 0|
SLIC}

O

* 2B M 718k Trident2 SVMO|| HX|El B ME AHESI0 FSx It A|ARIS] SVMzt SAletL|Ct.
Q1F ghdstol| chot XiMjet L8 2 E2I0|H R0 CHet Q15 S FERSHYAIL.

* "ONTAP NAS 215"

* "ONTAP SAN ¢2I&"
E|AEE OfOFE M4l o|O]X|(AMI)

EKS Z2{AHE CHYst 2 HIX|E X[RSHK| T AWS= ZiE|0[L 5! EKSOI| CHS £ & AMI(Amazon Machine
Images)E XM} ELICt CFS AMIE= Trident 24.100{| A EHAEE|A}SLICH

ofa| NAS NAS - ZHd SANZ HZESHYAI2  SAN - ZHY
AL2023 x86 64 ST o o o o
ANDARDE

EESHIAIR

AL2 x86 B4Z of ol Off*+ Off**
EXSHIAIR

BOTTLEROCKET x of * o sch ole sich ole
86_645

EESHAIR

AL2023 ARM 64 S o of o o
TANDARDE

KEXSHAIAIQ

AL2 ARM 642 of oll Off** Off**
EZSHIAIR

BOTTLEROCKET_A o * o sk ole et gle
RM_ 642

EXGHMAIR
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s * OI2E SMO|A "nolock"S AFE38HOF BHL|CT.

* =l 5 CHA| A|ZHSHR| 941 PVE AMH|E 4 glLct

lote AMI7f o710l LB E[X| 82 E2 X HE|X| Q=Ch= 2|0|= OtEL|Ct Had| HAES HX|X|
o

LS 1=

Iore 2 o|0jgLICt o] B2 RSt Ao YRiFl AMI| ciet XA O AFREL|Tt
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=
=]

* LIS 2 Ao S HIAE:

* EKS H{T: 1.30

* MX| 2 Helm 3! AWS OHER2O 2

* NASS| Z2 NFSv31 NFSv4.10| 25 HAEE|YELIC

* SAN M & iSCSI= HIAEE|RU2H NVMe-oF = HIAEE[X| §IAELICE

o
i
-
m
*

=
HM K& 224, PVC, POD
* A% Pod, PVC(2EL gtree/LUN — A&, NAS2H AWS HHi Q1)

L]
>~

XtMet LIS 2relstiAlR

=

* "NetApp ONTAP-E Amazon FSx 2A]"
* "NetApp ONTAPE Amazon FSx 221 AA|E2"

= CHALAWS IAM g2 2156t Kubernetes PodE
TS0 AWS 2| AAN WA 4~ JUELICE

(D AwS 1AM %22 A18H01 2156t2{2 EKSS AF83H0! Kubemetes 22IAE(S RAeoF BLICH

AWS Secret Manager 2SS MAMEHL|CH

0| of|ofl A= Trident CSI Xt

N
OIH
rulo
Rl
ozt
ot
i

2|3t AWS Secret Manager &£ MAMgtL|Ct.

aws secretsmanager create-secret --name trident-secret --description
"Trident CSI credentials™\

-—-secret-string
"{\"username\":\"vsadmin\", \"password\":\"<svmpassword>\"}"

IAM M S MMBHLICE

Lt ool M= AWS CLIE AHE3H0] IAM FH S H-detLCt,
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aws lam create-policy —--policy-name AmazonFSxNCSIDriverPolicy --policy
-document file://policy.json

-—-description "This policy grants access to Trident CSI to FSxN and
Secret manager"

* H# JSON IHY *:

policy.Jjson:

{

"Statement": [
{
"Action": [
"fsx:DescribeFileSystems",
"fsx:DescribeVolumes",
"fsx:CreateVolume",
"fsx:RestoreVolumeFromSnapshot",
"fsx:DescribeStorageVirtualMachines",
"fsx:UntagResource",
"fsx:UpdateVolume",
"fsx:TagResource",
"fsx:DeleteVolume"
1,
"Effect": "Allow",
"Resource": "*x"
by
{
"Action": "secretsmanager:GetSecretValue",
"Effect": "Allow",
"Resource": "arn:aws:secretsmanager:<aws-region>:<aws—-account-

id>:secret:<aws-secret-manager—-name>*"
}

1y
"Version": "2012-10-17"

MH|A AIHol Cht IAM S WAL Ct
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AWS CLIE EZTSIHAIL

aws lam create-role --role-name trident-controller \

-—assume-role-policy-document file://trust-relationship.json

* trust-relationship.json It&!: *

"Version": "2012-10-17",
"Statement": [
{ "Effect": "Allow",
"Principal": {
"Federated": "arn:aws:iam::<account id>:oidc-
provider/<oidc provider>"
by
"Action": "sts:AssumeRoleWithWebIdentity",
"Condition": {
"StringEquals": {
"<oidc_ provider>:aud": "sts.amazonaws.com",
"<oidc provider>:sub":
"system:serviceaccount:trident:trident-controller"

}

AN C}S g2 trust-relationship.json YHI0|ESL|CY.
* * <account_id>* - AWS A& ID

* * <oidc_provider> * - EKS 22{AE 2| OIDC. CIE 2 HAStH oidc_providerE 7842 5= JUSLICE

AN

aws eks describe-cluster —--name my-cluster —--query
"cluster.identity.oidc.issuer"\
--output text | sed -e "s/“https:\/\///"

* 1AM HEo| IAM EE HE *:

Ho| YHEH CHZ FES AE5H0] YA (9 THA0AM 2hE FH)S Jol AZ LI

aws iam attach-role-policy --role-name my-role --policy-arn <IAM policy
ARN>
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* OICD 3&A7t AZEIA=X| =l =

OIDC X7t AL HEE|0] Y=X| =HlSL|Ch CHS HHES AF85HH Zeld
aws iam list-open-id-connect-providers | grep $oidc id | cut -d "/" -f4
LIS HHS ALE30] IAM OIDCE S2{AE0f| HZSHMAIL.

eksctl utils associate-iam-oidc-provider --cluster Scluster name
-—approve

eksctIIL|Ct
CH2 olo| M= EKSOIA AMH|A Aol CHEH IAM S&e MM shL|CT,

=

eksctl create iamserviceaccount --name trident-controller --namespace
trident \

--cluster <my-cluster> --role-name <AmazonEKS FSxN CSI DriverRole>
--role-only \

-—attach-policy-arn <IAM-Policy ARN> --approve

TridentS A X|&L|Ct

Trident2 Kubernetes0l|A Amazon FSx for NetApp ONTAP AE2[X| &2|E ZHA 5
WYX 22| X7t o Z2[AH 0| M =50 HELY = A== X[ AL}

CHE & B SILIE AFESHK TridentE X" = ASLICE.

o GIIE
=0
* EKS $7t 7|5
AHAF I 52 AF25I2{H CSI AYAF ZHEEE] OIE22 MX[SHMAIL. XIS LIS S "CSI =E0| CHol AHAF
SEA S

JlsE et HESHA L.

HelmZ E3dl TridentS A X[EHL|C}

1. Trident x| T2 1{7|X|E C}RE =8| Ct

Trident x| ZZ 38 I47|X|0fl= Trident 2FXAHS HIZ ST TridentS MX[ot= o LRt 2E Z10| EZEE 0]
UAELICE GitHub2| XH&t MMM £ A Q| Trident M| T2 IS CHRE st 6% S FLICH

wget https://github.com/NetApp/trident/releases/download/v24.10.0/trident-
installer-24.10.0.tar.gz

tar -xf trident-installer-24.10.0.tar.gz

cd trident-installer/helm
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2. I3 &t HSE M50 * 22tRE S84 * 8L * 22HRL ID * S22 2 SFEL/C

CtZ Oflof| A= TridentE AX[St2 2232 scp, U cloud-identity 2 BEYLICI cloud-provider.

helm install trident trident-operator-100.2410.0.tgz --set
cloudProvider="AWS" \

--set cloudIdentity=""'eks.amazonaws.com/role-arn:

arn:aws:iam::<accountID>:role/<AmazonEKS FSxN CSI DriverRole>'" \
-—namespace trident --create-namespace

HHS A2 0|2, HIYAHO|A, KtE, ME{, A HH G ™ HSt 22 MA| M2 HEE HEE £ helnm
list Y&LICE.

helm list -n trident

NAME NAMESPACE REVISION UPDATED

STATUS CHART APP VERSION
trident-operator trident 1 2024-10-14 14:31:22.463122
+0300 IDT deployed trident-operator-100.2410.0 24.10.0

EKS OHE28 E6l| TridentES A X|EL|Ct

Trident EKS OHE=20]|= x| A ot TX| 9 1 X 0| L etE|0] YL OH AWSO| A Amazon EKSQt &7H AHEE
UCH= Z40| ABE|ASLICE EKS OHERS AF2SIEH Amazon EKS S2{AE Q| Hotul otMM S X|&X o2 HESHD
OHERZ2 4X|, 714 8l AH|0|Este= o] 2Rt A2 EY £ USLICE

e S

AWS EKSE Trident OHE22 7 ASt7| HOf| CHS AFZO| QIEX] SQISHMA L.

* OHE2 70| U= Amazon EKS SE{AE A™EYLICE

* AWS OpZIE2[0] A0 Ciet AWS # e
"aws-marketplace:ViewSubscriptions",
"aws-marketplace:Subscribe",
"aws-marketplace:Unsubscribe

* AMI 88: Amazon Linux 2 (AL2_x86_64) E== Amazon Linux 2 ARM (AL2_ARM_64)
* L5 R%:AMD = ARM
* 7|& Amazon FSx for NetApp ONTAP It A|AH
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AWSO| CH3l Trident OHE2
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eksctIQL|Ct
Ct2 " ool M= Trident EKS 7} 7|52 MAX|&HL|CE

eksctl create addon --name netapp trident-operator --cluster
<cluster name> \
--service-account-role-arn

arn:aws:iam::<account id>:role/<role name> --force

S EICRE-E =R (9]

a > W DN

=}

Z7t 7ls M= * Ho|X|of|l A CtE S e LICE.
a. AWS Marketplace EKS-addons Ml40f| A * Trident by NetApp * 2tQIZHS MEHSIL|CE,
b. Ct2 * 2 S=/LICt

6. MEiS X7t 7|5 14 * A HO|X[of| M TS ST LICE.

X

o
L AFgE* BiR 2 MEBLICH

a = B =
b. |JAM &g MEH * o] AL * NOT SET * Q2 FAMA|2.

o. MEE T M+ 2 SESLD * A7} |5 TN A7|0k- S et < 7 gt MMo)
configurationValues 07 =5 O EHA|0| M 2HE role-arnQ 2 AEELICHEL2 CHS & A10[010F &
eks.amazonaws.com/role-arn:
arn:aws:iam::464262061435:role/AmazonEKS_FSXN CSI DriverRole). & oilZ
YHO = T2l £ MEiot ZR J|ZE =20 Chet 8Lt o] 42| @S Amazon EKS OHER2 2Fo =
HOE = ASGLICE Ol FHMES ALESHX| @i 7| & dF 1 £5ot= 29 Yol WL Ct 20t 2R
HIAIXIE AME5I0 Z= EHE B = ASLICE 0] SHE MEISII| F0l Amazon EKS F7} 7|50|
XiA| 2H2|5HO0F = BE S 2H2|5HX| b=X| 2ol AL,

[ [

7. Thg g Mestt,

=

8. HE % 7t H|o|X[0f|M * BHET| * & MEABLICE

—

FIt 715 EX|7F &A= EHE EX[E F7t 7| S0| BAIELCE

AWS CLIE EZSIHAIL

1. MY S 9bEL|C}H add-on. json
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https://console.aws.amazon.com/eks/home#/clusters

add-on.json

{

"clusterName": "<eks-cluster>",

"addonName": "netapp trident-operator",

"addonVersion": "v24.10.0-eksbuild.1l",

"serviceAccountRoleArn": "<arn:aws:iam::123456:role/astratrident-
role>",

"configurationValues": "{"cloudIdentity":
"'eks.amazonaws.com/role-arn:
<arn:aws:iam::123456:role/astratrident-role>"'",

"cloudProvider": "AWS"}"

2. Trident EKS &7t 7|5 AX|"

aws eks create-addon --cli-input-json file://add-on.json

Trident EKS 7} 7|52 YU|O|ESLICH
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file://add-on.json

eksctIQL|Ct

* FSxN Trident CSI =7t 7|52 oix|f KT S &I gL Lt 2{AF 0|F 22 WAHELIC ny-cluster .

eksctl get addon --name netapp trident-operator --cluster my-cluster
=30+
NAME VERSION STATUS ISSUES
IAMROLE UPDATE AVAILABLE CONFIGURATION VALUES
netapp trident-operator v24.10.0-eksbuild.1l ACTIVE 0
{"cloudIdentity":"'eks.amazonaws.com/role—-arn:

arn:aws:iam::139763910815:role/AmazonEKS FSXN CSI DriverRole'"}

* O tHA|o| Z0f|M AFEE &= /U= YUOIO|E of2Hof| BHetEl T2 71 7|sS Yol|o|ERLCE.
eksctl update addon --name netapp trident-operator --version v24.10.0-
eksbuild.l --cluster my-cluster --force

ZMZ M52 Amazon EKS £7t 7|5 830| 7|& B¥1t S&6t= ES --force Amazon EKS F7}

7|5 YHO|EZ HI5tn £5 ZHE oiZots Ol =20| &= 2F HAIXIZL ZEAIELICE 0| SHS
X|E3st7| FHofl Amazon EKS O =20| 2t2|3l{0f Sti= BY S 22|5HX| =X 2IsHA|2. Ol2{3t B2
O FHo =2 FOMX[7| iEYLICE O] F2| LHE SMOf| TS XiM[EE LHE2 S HZESHIAIL "7t 7|5

[t oL =2 oL o .

Amazon EKS Kubernetes ZE Zt2|0f| CHSH XtA|SH LHE 2 E I ESHY AL "Kubernetes S1% 22",

22| 21 & A= of YL

k>
mjo
> ¢

1. Amazon EKS 2 ttps://console.aws.amazon.com/eks/home#/clusters&L|C}.

. Trident by NetApp * £ E=Iot LIS * HE * 2

- Trident by NetApp * 7+ H|O| X|0i| M CtZE & etL|Ct.
a. At8d * BT * 2 MEHSIL|CE,
b. MEHM 21 MF *

k=]
— 1 =
c. HE LI MF * 2 St

AWS CLIS EZESHAQ
CHS WM = EKS 7} 7| &2 YO|O|ERtLICt

aws eks update-addon --cluster-name my-cluster netapp trident-operator
vpc-cni --addon-version v24.6.1l-eksbuild.l \

—--service-account-role-arn arn:aws:liam::111122223333:role/role-name

--configuration-values '{}' --resolve-conflicts --preserve
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Trident EKS &7} 7|52 HH/A|HEL|Ct

Amazon EKS OHE2Z H|Hst= F 7HX| SM0| JSLICEH

s * ZEAEO| OHEL2 AT EY|0| K| * -
7|5 = HAHELICE SHX|2H S2{AEO| OHER

Oi==0] ofd Xp7} 2t2|& MX| 7t ElL|Ct. o
preserve’ 32| M2

FHS

FAISIH =7} 7|58 |XIELICE

* * 2{2AE0M OHE2 2T E0] 23] ®|AH *

- SAEN %

ATEQ07} EZEELICE O]l SME

0| 2Me B E MAO| Amazon EKS 2|2 M| HEL|C}. Est
AHI0|EE A|ZSH = Amazon EKSO|A YH|0|EE 22|11 Amazon EKS Of

E2E NIS2= HHo|ESt=

= AF2SHH Amazon EKS

AHESHH O =20 THEt Ef-?EP'OI Ere=1E s A

El 2|AATL Q= 20T Amazon EKS

HER2ZS SHAHW M MHSH= 20| ZELICE --preserve F7t 7|52 HHSIHH HAFHON SME
‘delete HM|HSHMAI2.
(D) oh==0f 1AM AFol @izslo] A0 1AM AFO| HIHEIX| gLiCt
eksctI2L|C}
ChS B S AHsHH Trident EKS 37} 7|s0| M7 ELICH
eksctl delete addon --cluster K8s-arm —--name netapp trident-operator

2. 2Z EHM KoM * S2{AE * & SEIFLICH

3. NetApp Trident CSI &7} 7| NAY S2AEC| 0|2 S=ILICt

4. X£7t 7|5 * 42 S2Ist Lt * Trident by NetApp * & S2!8fL|Ct

S. MAH * E SEYLICL

6. Remove netapp_trident-operator confirmation * LSt A X0 A CHS S 3Tt T}

a. Amazon EKSZI OHE20]| Ciiet BF 22|12 SX|SHEF of2{H * 2HAE|M |X| * & MEfSL|CL
FIt71se HE HEE Y g = UL E SHAHO| FIF ATEQINE |A[StH = 22 0
S AL

b. netapp_trident-operator * & /23gtL|LC}.

C. MAH*E SeLICt

AWS CLIE &ZSHAIR

PPN
= =0
SC{AH 0|EL=

HHE D my-cluster Che BE S AAWSLICE

aws eks delete-addon --cluster-name my-cluster --addon-name netapp trident-

operator --preserve

AE2|X| HASE T HBtLICE

ONTAP SAN % NAS E2to|H £t

AEZ|X| HHAIEE MMSI2{™H JSON £= YAML €402 1M IS
QT(NAS & E SAN), T} A|AH SVMZ 7tM4et o1E B E X| ™ 6Hof
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https://console.aws.amazon.com/eks/home#/clusters

Holotal AWS Y= E A3t ALE3t2 = SVMO|| X2 SEE XMEsH= WEHS 2o SLIC.
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YAML

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-ontap-nas
namespace: trident
spec:
version: 1

storageDriverName: ontap-nas

backendName: tbc-ontap-nas
svm: svm-name
aws:
fsxFilesystemID: fS—-XXXXXXXXXX
credentials:
name: "arn:aws:secretsmanager:us-west-2:XXXXXXXX
name"

type: awsarn

JSONZ EESHMAIL

"apiVersion": "trident.netapp.io/v1",
"kind": "TridentBackendConfig",
"metadata": {
"name": "backend-tbc-ontap-nas"
"namespace": "trident"
by
"spec": {
"version": 1,

"storageDriverName": "ontap-nas",

"backendName": "tbc-ontap-nas",

"svm": "svm-name",

": {
"fsxFilesystemID":
by

"managementLIF":

"aws

"fS-XXXXXXXXXX"

null,
"credentials": {
"name" :
name",

"type": "awsarn"
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Ct

dlo

BHES A Trident TBC(HA = F4)E Wd5t2 ASELICh

* YAML I}H0{|A TBC(Trident HAIE 4)E st L3 HHS ™etL|C

kubectl create -f backendconfig.yaml -n trident

tridentbackendconfig.trident.netapp.io/backend-tbc-ontap-nas created

* Trident A= L M(TBC)O| H3MOZE MME|/}E=X] Q-
Kubectl get tbc -n trident
NAME BACKEND NAME BACKEND UUID
PHASE STATUS
backend-tbc-ontap-nas tbc-ontap-nas 933e0071-66ce-4324-

b9ff-£f96d916acbe9 Bound Success

FSx for ONTAP =210|H ME H&
CtS S20|HE AE38H0] TridentS Amazon FSx for NetApp ONTAPS} E88t 4= U&L|Ct

* ontap-san: ZZH|XYEl 2} PVE XA Amazon FSx for NetApp ONTAP =& L2 LUNQILICH 22
AEZ|X|0f] HEELICE

* ontap-nas: ZZH|XYEl 2t PVE A Amazon FSx for NetApp ONTAP & ILICH NFS 5 SMBO]|
HEELICH

* ontap-san-economy: ZZH|XYEl Zt PV= Amazon FSx for NetApp ONTAP 8% 714 7ts$H LUN 49|
LUNRILICE,

M
ot

* ontap-nas-economy: ZZ2H|XYEl 2t PV= gtreeZ, Amazon FSx for NetApp ONTAP =842 74
U= gtree +IL|LCY.

A
T

* ontap-nas-flexgroup: ZE2H|XJE 2t PVi= XA Amazon FSx for NetApp ONTAP FlexGroup
SFYLICE

Z2to[of| CHet XAt LHE2 "NAS =2t0[H"S! "SAN E2(0[H"S EZRSHYAL,

T4 DU0| MYE|H ks HES HASI0] EKS Lo 7+ ot S doefLict.

kubectl create -f configuration file
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kubectl get tbc -n trident

NAME BACKEND NAME

PHASE STATUS

backend-fsx-ontap-nas backend-fsx-ontap-nas
f2f4c87fa629 Bound Success

o 7H 14 oo
version

storageDriverName

backendName AKX} XA 0|E t= AEE|X|
=
= ——

managementLIF S AE E= SVM 22| LIFQ| IP

AE2[X| E2t0[H 2| O|F LTt

F2 YrstEl =oQl 0| F(FQDN)2
X" &= JAELICE IPve EHE

BACKEND UUID

7a551921-997c-4c37-aldl-

of

FAF 1

o

0Ot

ontap-nas ontap-nas-
economy, , ontap-nas-
flexgroup,,, ontap-san
ontap-san—-economy

E2l0|H O|F +“_” + dataLIF

“10.0.0.17, “[2001:1234:ABCD::fee]”

AFE5H0] TridentZ x| 2l Z2 IPv6

FAZ MBI M 4

UELICE IPve FAE 2SS E

FOJOF RfLICH(O:

[28e8:d9fb:a825:b7bf:69a8:d02f:9e

7b:3555]). aws " SZO|A 2

RBote 3L

‘fsxFilesystemID, TridentO|
AWSOHIX SVM HEE ZMSLY|
20 E dag 27t &Lt

managementLIF.

managementLIF [2tA SVMOI|[A]

AH2Xtol| cHet Xt S (ol
vsadmin)2 |3 dl{Of StH

AEXIOf|A| S0l RLojoF BfL|Ct.

vsadmin
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oH7H 4

dataLlIF

autoExportPolicy

autoExportCIDRs

labels

clientCertificate

clientPrivateKey

trustedCACertificate

29 o

TZEZ LIFQ IP TAYLICE *
ONTAP NAS E2}0|H *: Cf|0|E]
LIFE X|¥3st= 20| £E5LICE
MBEX| b= E 2 Tridents
SVMO|AM H[O|E] LIFE 7FN&L|C}.
NFS O E 20| A2
FQDN(EHH3IE T2l 0|5)2
X|™3stH of2] H|O|E| LIFUM 2=
WHAZS 2ol 22 E 28 DNSE

o
A = AsLLE 27| 28 =0
HEY = ASLICH S XA L.

* ONTAP SAN E2f0|H *: iSCSIof|
CHa X1 SHR| OFY A2, Trident=
ONTAP MEH™ | UN HE AMESHH
CHs 42 MME 485t= ol 2Rt
iSCI LIFE ZMgtL|Ct H[O|E LIFZF
YAHOE HOlE|o JA2H ZL1T}
MMEILICEH IPve 22108 ARSI
Trident7t AX[El B2 IPv6 FAE
ALEStEE AAY = JASLICEH IPve
FAe S =E FO{OF gL CHO:
[28e8:d9fb:a825:b7bf:69a8:d02f:.9e
7b:3555]).

RS AATE HH MM Ol AHO|E  false

[Boolean] &4 2} Trident= U
autoExportCIDRs =42
AME75I0 autoExportPolicy
AARE HMS XSo= 2e|d =
UASLICE.

0| MME A0 ol Kubernetes  "["0.0.0.0/0", "::/0""

Lt IPE EEE5= CIDR
autoExportPolicy SSLICE.
Trident= % autoExportCIDRs
SHE A0

autoExportPolicy HAZE

HUME XSCE el = UASLICH
EE0| 8¢ 229 JSON YA "

o= O o

0[S MEYILIC

Base64 - 220|HE 2AZ A2
QITLE ZIRALICE QAS M T[4t
olE 0l At E LT

Base64 - S2t0[HE 712l 7|9
olmlEl ZholLch QIEA 7]t
elZof AFSElLICH

Base64 - 2Z|g 4 A= CA
QIS MOl QA= ZEUL|CE MEH
Argt. Q1Z A 7|8t Q150f| AF2EIL|CE.
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OH7H 4 29 o

username S2{AE L= SVMO|| HZEE A Xt
O|SLICE XtA & 7|8t IS0
A EILICE. 0f]: vsadmin.

password Z2{AE E= SVYMY| A

Zotes g2
XA 5 7|8 A B0 A E L

=L

svm MEZ AEE|X| 7h HAYLICE SVM 22| LIFZt X[ & Z<01
TpEL Tt

storagePrefix SVMOIM A EES T2H|HYS ] trident
MEE|= MEAL MM Soj|= XSt
2 9lAL|CEH o] Oj7 H2E
AAL|0| ESI2{™ A{ HHolEE A M SHOf
gLk,

limitAggregateUsage * NetApp ONTAP * & O}OFE FSxO| AFESHA| ORMAI2.
CHSH A= XIESHK| DR Al MIZE 2
vsadmin HlE fsxadmin
OHZ|H|O|E AtEEE HMst
TridentE AH23}H0] H|otst= O
st Moto] TSR0 UK
obAL|CY

[Eoa=]

limitVolumeSize QHEE 2E 37|71 0] HULEL 2 3% “(IEHCE HEE[X| §3)
S LYol 2mPfLIct. ot gtree
X LUNOIM 22|3t= = &2 %
37|18 Hletsta,
gtreesPerFlexvol M8E Sl
FlexVold £|CH gtree 5 AtEX}
g = ASLIC.

lunsPerFlexvol FlexVolZ %|CH LUN £= [50, 200]  "100™
H el LHOl| LOJOF FLICE SANEE
S
debugTracerlags S| S Al AR E Tl aulieiLich

EZejaULICE o E S0, {"api"false,
"method":true} =XIE siZst
Me 23 "ot Hest A2t
OfL|™ AtESIA| OHYA|R
debugTraceFlags.

nfsMountOptions ZHEZ FEE NFS OIRE M "
Z22Q|L|Ct. Kubernetes T+ E2F9|
OIRE M2 Yutdo 2 AEZ|X|
A0 XHE O JAX2H, AEE|X]
e A0 OLRE SM0| X|HE[X| g2
A2 Trident= AEE2|X| HHAl= Q|
M ool X|ZE OFRE 282
A ESHEE ZUBILICH AER|X]
SefA = 74 oo OfRE
=M0| X[HE|X| 42 H 2 Trident=
HAZ F7 =50f| OIRE SMS
MHSIR| tELICE.
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oH7H 4

nasType

gtreesPerFlexvol

smbShare

useREST

aws

credentials

29 o

NFS EE= SMB 28 M2 nfs
PMELICH SME nfs smb, EE
nullLICt. SMB 28°9| 22 2

A6 0F 2LICH smb. Null2

MESIH 7|2HMOZ NFS 280

MY EILIC

FlexVol& Z|CH gtree, "< [50, "200"

300]01| RLo{OF &t

Microsoft 22| 2& £&=

CLIE M85 4 El SMB 3R/2
0|8 £ TridentO| Al SMB 2R 2
MMSIEE 5| 85t= 0|E2 XIEY =
AUELICE O] Oj7HH = ONTAP
gHoll = 0f| CHet Amazon FSxO|
e},

ONTAP REST APIE AI8%t= 22 false

Of7H HQULICH * 7= O|2|2E7] * =
useREST HAE 2HZ0f HEEH
DT2HM 2H2o| ot 7=
0l2|27] £ M3 ELICE 2 true
™ SHH TridentOl| A ONTAP REST
APIE AtESI0] Al EQt SAIBILICE,
0| 7|58 AHE35t2{H ONTAP 9.11.1
O| 40| HRTIL|C} ot AP E|=
ONTAP 219! A5t =
OHZZ|A|0] Mof| CHEH HAM|A HBtO|
UHOF ontap LICE O]= 0|2
HolEl HAgtat Agtof| 2|
EZEILICH vsadmin cluster-
admin

AWS FSx for ONTAP2| 14

ordof|M 22 K™Y = JUSLICE -
fsxFilesystemID: AWS FSx "
o A|ARISl IDE X|FSHIAIR. - v
apiRegion:AWS API X|¥ nn
O|EQLILCE. - apikey:AWS API
7|LICt. - secretKey:AWS H|H

7| 4Lct,

AWS Secret Manager0fl Mg FSx
SVM xt& ZEEg X|™eL(C}. -
name: SVM2| Xt ZHO| Lt

H| 22| ARN(Amazon Resource
Name). type-: 2
“awsarn’ - L|CH XpAS LHE2
2 "AWS Secrets Manager 2S£
MASLCE R RS AR,

ONTAP smb-share
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O 7H g
spaceAllocation

spaceReserve

snapshotPolicy

gosPolicy

adaptiveQosPolicy

snapshotReserve

splitOnClone

encryption

luksEncryption

tieringPolicy

136

2709 D=, "G (M) EE
25"
AHEE AthAt HRQLICH

BHAI = 0f| A qosPolicy &
adapativeQosPolicy & 0H—f§
MEHBHLICE TridentOll Al QoS &Y
58 A-25I2{H ONTAP 9 .8
0|Al-o| Jllg_'é‘l-[__||:|. |:||_T'_O QoS ™ I-IxH
=S AMRstT MM J=o0| 2t _—ruu
9_+_01| HEHo= @‘%ElEE SHoF
2LICH 37 QoS M OE2 EE
HIZE9 T N2[Zol| ciet dets
HESLICE

MdE 280 29 M3H
A —IEOIL||_'_|. AER|X| E £
HHO.ilEOHkI qosPolicy &=
adapativeQosPolicy & OH-f%
MEASIL|CH ONTAPO{| A X| & [ X|
A4S -NAS - 0|2 0|

AEHSE0"0] of|fE =25

QoS

o w2 g

>~
==
>

Al &9l 220M E2ES

M 280X NetApp =25

22SHNVE)E Edststa, 7|2e2

2 MHEBILICE false O M2
Ar235t2{™ NVE 20| MIA Tt
S AE 0| A 2-3}E[0] RLO{0f
SrLICH A =0 A NAEZL A otEl
AL TridentO| | ZZ2H|NHE BE
=SE2 NAEZ} AFEEILICH XA
22 Ct2 S "TridentZt NVE %
NAES} A& ot= S ARSI,
LUKS ¢=2E AFEELICt 2
"LUKS(Linux Unified Key Setup)
AE"RERSHA AL, SANTH SIS

ME2Y A SS EM™M none

HE MHE £ defaults

SLICH oIS S0, of2fl 7+ oI’IE

true

none

none

11

snapshotPolicy none’

‘else

false

false

snapshot-only ONTAP 9 .5 0|

SVM-DR 1Mol HL

UACHH,
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o7 =~ Ay 7|28k
unixPermissions DCEE MEHSHL|CE * SMB 239 "
22 H|9 SL|Ct *
securityStyle ME2 SEO0|| CHot 2ot AEHY NFS 7|2Z}2 unix YL|Ct. sMB
71242 “ntfs YLICH

NFSE mixed ¥ unix EOt HAIS
X|geL|Ct. SMB K| ¥ mixed ¥
ntfs HOt AEIA

SMB =& Z2H|XJS ¢flet &H

E2I0|HE AE510 SMB =52 Z2H|NHYE £ ontap-nas YELICE CFS EHAIE 2t=351H7| Fofl ONTAP SAN
S NAS E2H0|H S-S AI2.
AlZst2| Fof|
C2l0|HE A8t SMB 282 Z2H|MY6t2H ontap-nas CHSO| 2R BfLICEH
* Linux ZIEE2{ .E 5! Windows Server 20198 &d5H= Windows Z AL = E71 = Kubernetes 22{AH
Trident= Windows _L::Eoil)\'l I AMSHE| = Pod0j| O -8— El SMB 2§23 K| &L|C}.

* Active Directory Xt ZHO| ZL&HEl Trident S 7t StLt O] & UESLICH H|Y MHSHT| smbereds:

kubectl create secret generic smbcreds --from-literal username=user
-—-from-literal password='password'

* Windows AMH|AZ M EI CS| ZEA|, £ “csi-proxy 1452 H WindowsHA] A& E|= Kubernetes .= =9]
AL E= "GitHub: Windows& CSI ZEA|"E "GitHub:CSI ZEA|"AZTSHUA L.

(0)]
=z
o
Ok
=0}
i
0=
0x
oo
-

M

. 37 E0 A”QIS AH35I7LE ONTAP CLIE AH8%t= & 7HX| & & StLIE SMB
"Microsoft #t2| Z&"UELICH. ONTAP CLIE A3 SMB 3R E Mdstz{H L1222

ZE|Xt SRE MM
2 AL

a WY AL TR 3 ClER| A2 XS MHBLICH

0| vserver cifs share create BH
X &t 227t glo™H HHO| AofetL|Ct

b. X|™El SVMI} HZEl SMB 2HE MAMSHL|C.

vserver cifs share create -vserver vserver name -share-name
share name -path path [-share-properties share properties,...]
[other attributes] [-comment text]

C.

Ok

7t SEEA=X] eelgt|Lt.

o

vserver cifs share show -share-name share name
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https://github.com/kubernetes-csi/csi-proxy
https://github.com/kubernetes-csi/csi-proxy
https://github.com/kubernetes-csi/csi-proxy
https://learn.microsoft.com/en-us/troubleshoot/windows-server/system-management-components/what-is-microsoft-management-console
https://learn.microsoft.com/en-us/troubleshoot/windows-server/system-management-components/what-is-microsoft-management-console
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4

AH A 6+|__| |:|.--x+_7lc_-5|.A|A|9.

ocood [}

mufn

o
T

() mMetuge 2 sve

2. will = E MMet i SMB 252 X|Ast2{H LSS P AS0F EHL|CH 2 FSx for ONTAP BollE 1M M
"ONTAP 714 SM 5! 0f|H[E FSX"HZSIMAIL.

ro
fjo

OH7H 4 29 o

smbShare Microsoft 2t2| 2& EE= ONTAP smb-share
CLIE AHE35I0] ‘HdEl SMB 372
0|2 L& Tridenttl | SMB 285
MMSIEE 5| 85t= 0|52 XEY
2 AELICE O] D7HEH = ONTAP
2ol = 0f] Lt Amazon FSxO|
ZegtL|Ct,

nasType *E 2 MHEG0F eL|C smb smb
nullel 3 7|22 2
‘nfs‘*"I‘lE' |__| E_I-

=2od
securityStyle M22 =E0| gt 2ot At ntfs E= mixed SMB =2 &0
SMB 289| Z2 L= mixed 2 CHoH AHE £ JASLICH

MHSHOF ntfs SL|CE.

unixPermissions DEE MEHSIL|CH SMB 220 "
CHSH A= * E H|Y F0{OF ELICt *
MZEtA 2efA 8l pyCE 2Bt

Kubernetes StorageClass ZHHIE #45t0 AEE|X| A S MHSHH Tridentdll 2
TZ2H|NY 9HHS XA Lt M4 El Kubernetes StorageClass& AF235H0] PVO| CHEt
BMAE QHESH= PersistentVolume(PV) 3! PersistentVolumeClaim(PVC)2 A AgtL|Ct,
O3 OHS PVE Z=0f ZHAME & &LCH

AER[X| 2HAE MLt

Kubernetes StorageClass 71 &|E 7AgtL|Ct

M= "Kubernetes StorageClass Z{A|" TridentZ {2 22HA0f| AL =l = ProvisionerZ AlH35t0] Tridentdl| 25
IDZ2H|XY WHE X|AIELICE ol E EH O3 25U C
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https://kubernetes.io/docs/concepts/storage/storage-classes/
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https://kubernetes.io/docs/concepts/storage/storage-classes/

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

TridentOil M 28 Z2H|X'd5t= YWHES Ho{ot= O AH2E[= & i Hapot AER|X| F2HATL 45 2ESH=
20| CHS XEMIBt PersistentVolumeClaim LHE2 2 "Kubernetes 5! Trident L EHE"ETSIMA|L.

AEEX] SHAE HERLICt

cHA|
1. Kubernetes 2LEHEO|2 2 KubernetesOl|A| M-Mdst= O] AFRELICH kubectl

kubectl create -f storage-class-ontapnas.yaml

2. O|H| Kubernetes®} Trident Z50i|A| * BASIC-CSI * AE2|X| 22|A7} EA|E| D Trident= HHAIEQ A ES
ZASHOF BhL|Ct,

kubectl get sc basic-csi
NAME PROVISIONER AGE
basic-csi csi.trident.netapp.io 15h

PV 3! PVCE ZtMetL|Ct

"X&H 28 _"PV(2)= Kubernetes 22{AEUA SHAE 22XVt ZE2H[X'Ho E2|& AEZ|X]| 2| AALICE
" PersistentVolumeClaim"(PVC)= 22{AE 2| PersistentVolumeOi| CHat HHA QM QIL|CE

PVC= E3 37| & dMA ZEO MEHES QST MY £ JSLICH E2{AH 22|Xt= AZ =
StorageClassS Af90f0=| PersistentVolume 37| & HM|A BEO]: M5 EE= MH|A £F)E MO £ USLICE

PV 3 PVCE ¥t = X0 252 &Y = ASLICL

HE OiLTAE
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PersistentVolume ¥ Z OjL|HAE

0| MZ OjL|HAE = StorageClass2t HZAE 10GiQ| 7|2 PVE 20 basic-csi &LICL.

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv-storage
labels:
type: local
spec:
storageClassName: basic-csi
capacity:
storage: 10Gi
accessModes:
- ReadWriteMany
hostPath:
path: "/my/host/path"
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PersistentVolumeClaim M Z OjL|HAE

0[2{¢t ofl= 7[&2X¢el PVC 74 S8 EHFLICL

RWX M2 PVC

0| of[ofl M= 0] Z0] 2! StorageClass2t HAE rwx AMA HHO| U= 7|12 PVCE EH “basic-csi FL|C.

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

NVMe/TCP7} = PVC

O] of[of| A= 0| E0] QI StorageClass2t HZEl RWO HM|A HBH0| U= NVMe/TCPE 7|2 PVCE E(

protection-gold &LIC.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-san-nvme
spec:
accessModes:

- ReadWriteMany
resources:

requests:

storage: 300Mi

storageClassName: protection-gold

kubectl create -f pv.yaml
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2. PV HEHE gfoletL|ct.

o =

kubectl get pv

NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE

pv-storage 4Gi RWO Retain Available

Ts

3. PVCE BH5LLCE,

kubectl create -f pvc.yaml

4. PVC HE{E =HQlStLCt

—

kubectl get pvc
NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
pvc-storage Bound pv-name 2Gi RWO 5m

TridentOl| Al 2E2 TEH|XNYSt= WHE MO{St= O AFRE= & 07 HaF AEE|X| AT A XHESH=
HFEHO|| CHSE XFM|St PersistentVolumeClaim LHE 2 "Kubernetes 2! Trident L EEIE"AXSIMA| .

Trident EA

o[2{st o7 M= XYE fHEe 2ES Z=H|X 5= Ol ALE3H{O0F 3ti= Trident 22| AE2|X| 22 2T ELICL

&M 74 u Ml3gLlct QSN of| 2fsH
XLt
ojcfoq ! SN | HDD, st0|Ez2|E, Z0l= 0l Y9l X[HE O|C|of ONTAP-NAS,
SSD ojc|of7t Zete|o] RAYLICH ONTAP-NAS-
oM, o|RL0,
sfo|lHE|EE E ONTAP-NAS-
REE ofnjgfLct Flexgroup,
ONTAP-SAN,
solidfire-SAN
TR RY =X o EABLCE  E20f T 2H|X Y 2| Thick: Al
ITZH|NY dHE X ™LA SLIC ONTAP; Thin: All
K| skt ONTAP &
solidfire-SAN
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£4d 7y at ML QHESIAL off 2fsH
N E= 1R

ol = 23 axt ONTAP-NAS,  Zo| 0| W= sHoll= 7} DE cajol

ONTAP-NAS-  Q#of 43LICt X HEUSLICH

O|Z 0],

ONTAP-NAS-

Flexgroup,

ONTAP-SAN,

solidfire-SAN,

GCP-CV, Azure-
NetApp-IH,

ONTAP-SAN-
0|2 0|
AHAE S SLICt S EN E2 AHAO| ALHARO| EHM5HEl ONTAP-NAS,
=222 =22 ONTAP-SAN,
X|&ghct solidfire-SAN,
GCP-CV
=2 SULICt &, HA ES EE 222 220 gMstzEl  ONTAP-NAS,
Xl &g ct g2 ONTAP-SAN,
solidfire-SAN,
GCP-CV
A5} SYL|ct &, HA E2 ¢satE sty gMdstel ONTAP-NAS,
222 x|t 28QlL|Ct ONTAP-NAS-
O|Z2 0],
ONTAP-NAS-
Flexgroups,
ONTAP-SAN
IOPS LH & ol H4QULICH E2 0| HRolM =E=2 023t solidfire-SAN
IOPSE EXY £ IOPSE
olAL|C} HEBL|CH

": ONTAP Select A| AR M X[ E[X] §SELICH

kubectl create -f pv-pod.yaml

CH2 o= PVCE L0 &3] et 7|2 #48 BHELIch * 71= 79 *
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kind: Pod
apiVersion: vl
metadata:
name: pv-pod
spec:
volumes:
- name: pv-storage
persistentVolumeClaim:
claimName: basic
containers:
- name: pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/my/mount/path"

name: pv-storage

() = Amslol 1% 482 DUEYE 4 kubectl get pod —-watch YBLILE

2. 280| o OFREE UY=X| /my/mount /path ZHQIStL|CE.

kubectl exec -it pv-pod -- df -h /my/mount/path

Filesystem Size
Used Avail Use% Mounted on
192.168.188.78:/trident pvc aed45ed05 3ace 4e7c 9080 d2a83ae03d06 1.1G
320K 1.0G 1% /my/mount/path

O|H| PodE A = UAELICE Pod 88 T2 U2 O 0| EXHSHK| giX|2 2&E2 RXAIELICL

kubectl delete pod pv-pod

EKS 22{AE0|M Trident EKS OH=E28 A8t Ct

NetApp Trident2 KubernetesO| A Amazon FSx for NetApp ONTAP AE2|X| Z2|E
7HASESH] TR 22X O Z 2|70 M =50 HEY o+ UL F X[ LT NetApp
Trident EKS OHE20]|= £ & 2ot IiX| 3 H{ T £~H0| ZatE|0 2 AWSH[A Amazon
EKSet &7 AHEE 4= ULt A0| BB E/}SLICH EKS OHE2E AHESHH Amazon EKS
S{AES Hotut otE S X&SH o= HEStD ofERS AX|, 74 3! HOlo|EdSt= O
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AWS EKSE Trident OHER22 71 A617| HOof| CHS AP0 QI=X| SIS L.
* X7} 7|58 M8 4 Q= Ao Q= Amazon EKS 28{AE AFQLICE € "Amazon EKS OfE&
"EIRSHIA L.

* AWS ORI S2|0] 204 Chist AWS &St
"aws-marketplace:ViewSubscriptions",
"aws-marketplace:Subscribe",
"aws-marketplace:Unsubscribe

* AMI 2&: Amazon Linux 2 (AL2_x86_64) E== Amazon Linux 2 ARM (AL2_ARM_64)
* L= 2%: AMD E= ARM
* 7|Z& Amazon FSx for NetApp ONTAP I} A|AH

1. EKS PodO|A] AWS 2|AA0| BNATH 4= JUEZE JAM HE S AWS AT E MMSIMAIL. XHMISH LHIE2 2 "IAM
At B AWS Secret2 HHELICHEXSIMAIL.

2. EKS Kubernetes 22{AE0|A * Add-ons * {2 0| SgLICH.

tri—en\f"eks @ ( Delete cluster ) ( Upgrade version ) fm:‘:‘

(O End of standard support for Kubernetes version 1.30 is July 28, 2025. On that date, your cluster will enter the extended support period with additional fees. For more Upgrade now

information, see the pricing page [7.

¥ Cluster info it

Status Kubernetes version info Support period Provider
@ Active 130 @ standard support until July 28, 2025 EKS
Cluster health issues Upgrade insights

©0 ©0

Overview Resources Compute Networking Add-ons Access Observability Update history Tags

[ (@ New versions are available for 1 add-on.

Add-ons (3] Infa | View details Edit Remove

[Q Find add-on ] [ Any categ... ¥ ] [ Any status ¥ ] 3 matches <1

3. AWS Marketplace OfER * O 2 0|55t0f _STORAGE_CATEGORYE MEHSIL|CE.
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AWS Marketplace add-ons (1) @

Discover, subscribe to and configure EKS add-ons to enhance your EKS clusters.

[ Q  Find add-on ]

Filtering options

(J\ny category ¥ ] [ NetApp, Inc. ¥ ] [Any pricing model ¥ ) ( Clear filters )

NetApp, Inc, X < 1

W

n NetApp NetApp Trident O
NetApp Trident streamlines Amazon FSx for NetApp ONTAP storage management in Kubernetes to let your developers and
administrators focus on applfr.ation deployment. FSx for ONTAP flexibility, scalability, and integration capabilities make it the

ideal choice for organi. king efficient containerized ge workflows. Product details [?
—
Category Listed by Supported versions Pricing starting at
storage NetApp, Inc. [2 1.31, 1.30, 1.29, 1.28, View pricing details [
1.27,1.26, 1.25, 1.24,
1.23

4. NetApp Trident * &

Ztot Trident OH=22| 2felzts MBSt * g * & SEIgLIC
S. Hdt= FIt 715 M S MefetL|Ct.

MNetApp Trident Remove add-an
Listed by Category Status
I NetApp: storage {Z) Ready to install
You're subscribed to this software View subscription X
You can view the terms and pricing details for this product or choose
anather offer if one is available.
Versian
Select the verson for this add-on,
| v24.10.0-eksbuild.1 v |
Select 1AM role
Select an |AM role to use with this add-on. To create a new custom role, follow the instructions in the Amazon EKS User Guide [,
Not set M | l C |

¥ Optional configuration settings

Cancel Previous -
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6. EOIN A& IAM g SMS Mefg|c

Review and add

Step 1: Select add-ons

Selected add-ons (1)

| Q Find add-on | 1

Add-on name A Type v Status

netapp_trident-operator storage & Ready to install

Step 2: Configure selected add-ons settings

Selected add-ons version (1)

Add-on name & Version v IAM role for service account (IRSA)
netapp_trident-operator v24.10.0-eksbuild.1 Mot set
EKS Pod Identity (0)
1
Add-on name A 1AM role [& v Service account v

No Pod Identity associations

None of the selected add-on(s) have Pod Identity associations.

Cancel { Previous }f"szﬂ"

7o et 8 Y BFS FE5tL O 2 dEELICH

It 715 7+ A7|OF* of w2t A ghr MMl 1 gf ol HE O™ THA(1THA|)of| M THE Hed OlEC R
AHEL|CHEI2 CFS " 2l0]|0{0F &), eks.amazonaws.com/role-arn:
ZE E LHR

arn:aws:iam::464262061435:role/AmazonEKS FSXN CSI DriverRole &1: =

MHEO| £ MEist A 7= £7t 7|50 Chst st o] Ao NS Amazon EKS 71 7|5 MHO=Z Hoj& &
UFLILE O] SHS ALESHA| 1 7|1E 1t ZS5ts 22 2 Yol HuefLIct. Bt 2F HAIXIE AHE5HH
E= 2HE HEBY = ASLICL 0| S MESLI| Hof| Amazon EKS =7t 7|50] AHA| 2H2[3H{0F 3t= BH S
HE|SHA| BFEX| 2RISHAIL.
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¥ Optional configuration settings

Add-on configuration schema
Refer to the JSON schema below. The configuration values entered in the code editor will be validated against this schema.

(VL TRV IV U St ¥

"examples”: [
{
"cloudIdentity": ""
1
15

"properties": {

"cloudIdentity": {
"defoult": "",
"examples": [
1,
"title": "The cloudIdentity Schema",
"type": "string”

}

Configuration values  Info
Specify any additional JSON or YAML configurations that should be applied to the add-on.

1v {
2 "cloudIdentity”: "'eks.omazonaws.com/role-arn: arn:aws:iam

: 1186785786363 : role/tri-env-eks—trident-controller-rolel' "
i}

8. Create * & MEHSIL|LCE,
AEH T}

9. OjER9] _Active_QIX| &tolstL|C}.

Add-ons (1] Info View details Edit Remove
[ Q netapp X ] { Any categ... ¥ J [ Any status ¥ J 1 match S |
NNetapp  NetApp Trident o

NetApp Trident streamlines Amazon FSx for NetApp ONTAP storage management in Kubernetes to let your pers and i ators focus on icati FSx for

ONTAP flexibility, scalability, and integration capabilities make it the ideal choice for organizations seeking efficient inerized starage Product details [

Category Status Version EKS Pod Identity 1AM role for service account

storage @ Active v24.10.0-eksbuild.1 - (IRSA)

Mot set
Listed by

NetApp, inc. [%

View subscription

10. C}2 EES HASIK Trident’t 2 AE{0f| SHIZH| 2 X|=[0f UA=X| =HQIBfLICE

kubectl get pods -n trident

M. HXE A&stn AE2[X| HAC S ESL|CH XM LIS S "AEE|X| MAES FHSLICHEESIYAIL.

—

CLIE Ar835}0] Trident EKS OHE22 A X|/H[AgfLICH

CLIZ AIZ23l0{ NetApp Trident EKS %7t 7|5S MX[EfL|C}
Ot H&™ ool A= Trident EKS 7t 7|52 AX|gti|Ct.
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eksctl create addon --name aws-ebs-csi-driver --cluster <cluster name>
--service-account-role-arn arn:aws:iam::<account id>:role/<role name>
-—force

CLIE ALE7510{ NetApp Trident EKS O{E=22 H[HEL|C}.
CtS HHS MHSIH Trident EKS 27} 7|50]| M| E/L|Ct.

eksctl delete addon --cluster K8s-arm --name netapp trident-operator

kubectlZ HHAI=EE OHSL|C}

HAE = Tridentet AEZ|X| A|A” 70| 2HA|IE FOIRILICE Trident= e A E2(X] AT}
Sl5h= Yt Trident7f AEEX] ALBON 2&S Z2H|XN o= BHE LASLIC

TridentE AX|ot = C}S HHA= HAIEE MMSH= ALY,

TridentBackendConfig CRD (AFEXI XA 2|AA HO)E AFESHH Kubernetes
QIE{H|O|AE E8 Trident HHAIEE ZEIH MMSID J*E'—| ot & JELICH. o] HY2
L= Kubernetes H{EO| SiHSt=E cL1 2 AMESIH £ £~ JUESLICH

“kubectl.

TridentBackendConfig

TridentBackendConfig(tbc tbconfig tbackendconfig, ,)= 2 AHESIH Trident A=
ITZE A= 0|F 7|8t CRD “kubectl" 2L|Ct. O|X| Kubernetes 3! AE2[X| HE|XH= M8 BHE /E
Kubernetes CLIZE Sl ZIF MHAIEE o= 2t2|e &= (‘tridentetl }SLICH

JHHE = Mf TridentBackendConfig CHEXt 22 20| A EIL|CE

o A== AEXH7L MSSHE Ao 2L Tridentol|l 2|8 Xt = MM EILICE 0] 22 HREXHCE a
TridentBackend (tbe, tridentbackend) CRE HEA|EL|CE.

* £ TridentBackendConfig TridentO| A ZtE Off D RSHA| HIQIYEILICEH TridentBackend

2} = TridentBackendConfig 2F Y OHE S TridentBackend FAIEL|Ct HA= AFEXI7L HAIEE
HAIStD M| ?/s MSSt= QIE I O|ARL|CH £ XH= Trident?t K| BHAIE ZHH| S LIEHLY = SHHALICE

(D TridentBackend CRS&= Trident01| °|3|'| Aoz MMEILICE He &~ IELICH HAEE
O[O ESt2{H MUK E 5t 0| Y S TridentBackendConfig £ EIL|CE

CR ZU2 C}3 0|2 H=ESHYA|R TridentBackendConfig.
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

ClIAE2|0|l M Hot= AEE|X| Z2HZ/AH| 200 Chet HE 4

— o

o

SOISt £ "Trident - &% 27" Y&LICt,

= spec HAEH M Of7H HLE ALERILICE O] HU|A HAIE = ontap-san 2AE2|X| E2IO|HE ALESt
o7[0| E2 EAIE M 07 Ha-E AFRELICH |t AEE|X| E210|HO| CHSE 2 88 2EE2 2 "AE2[X]
E2t0|HHof| ot HHAlE A HEHQILICHEZSHIAIL.

ok

2

Ol spec MM0f|= CRO| M2 = E TridentBackendConfig X deletionPolicy EEL EoiL|

credentials QUSLILC}.

* credentials: O] Of7 Ha= e HEO|H AER|X| A|AR/AMH|AE Q1B56H= O AFRE= Xt BHSE
TSHSHL|CH AP X} MM Kubernetes SecretQ 2 MMEIL|CH XA ZHS A"t EHIAEZ FMEISH & QIO @27}
HHLH'6'H_| |:|-
=2od .

* deletionPolicy: Ol BE= 7t AK|E mf O O] YOojLH=X| MO[LICt. TridentBackendConfig Ch&
T 7IX| 2t B SHLIE A EY £ JSLICH

° delete: O| 2 Q6 CR2} HAE MAEIt R &= MAH|ELICH TridentBackendConfig. O 240]
7|22t LCt.

° retain: CR2 MH[SHE TridentBackendConfig WA= HO|T7} A& =X|sHH 2 2t2|e
tridentctl USLICH AN HME 2 retain BHSHH AFEXI7} O™ 2 2(X(21.04 O|™)Z
CtR2O20|=stn MM E HAlES |X|g = JASLICE o] HEL| Zt2 E TtE Z YO0l EY

TridentBackendConfig U&LICE

HHAIE Q| O|E2 2 AME5IK spec.backendName " AM™ELICH, X[HSIK| $OMH HiAI=O]
@ O|Z£0| 7HAl| O|& ‘TridentBackendConfig(metadata.name EH™EL|Ct. S AFESI0] WA=

0|52 BAHLZ HHSt= A0] ESLICE spec.backendName.

2 OHE HAE0f|= tridentctl Y& E TridentBackendConfig 7HM|7t SI&LICH CRE 2SO
TridentBackendConfig O|2{St HHAIEE RE[SIEE MEHS o~ kubectl UESLICEH SLTH 74

O§7H ¥94~( spec.storagePrefix,, spec.storageDriverName )8 X HY I FO|E
71200} spec.backendName ZLIC} Trident= MZ MM El £ 7|Z HAEQL XSO 2
HIQIYSIL|CE TridentBackendConfig
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A IR
= ArE5t0] M| HAES MH5I2H kubectl LISE Aol OF gLt

- & "FHUIE[A B2 E- LTt B2 0= Trident7t 2E2[X] 22| AE/MH| A2t S45t= O 2Rt XHH
HOE[Of ASLICE.

0

Ho|

2. JHH|

LIC}. TridentBackendConfig 2E2|X| 22{AE/A{H|A0 CHSH XEA|SH LHE 2L O™ THAIO| A
AH A
o o

g HxHIAL.

rok i
perg
fot min

HAIEE MHot 20|= S AMESH0] MBS 2ESD FIHME BEE &Y £ kubectl get tbc <tbc-
name> -n <trident-namespace> USL|C|.

12tA|: Kubernetes Secret A A

AT Off CHet UM A X2 ZHO| 2ot A= E MLt 0l= ZF AE2[X| MH|A/ZFE0tC} CHELICH o E SH

= A0
CtEat Z&LCt

kubectl -n trident create -f backend-tbc-ontap-san-secret.yaml
apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-san-secret
type: Opaque
stringData:
username: cluster-admin

password: password

AEZX| EHE s e HdHQILICH H|Y Zc MElL|Ct
Azure NetApp Files Z210|HE IDQL|C} oH S20||AM 220|HE
GCP<€ Cloud Volumes Service private_key_id Jiel 719 IDYILICE. CVS 22| Xt

det2 717l GCP MH|A A|&of| CHet
API 9|9| UL

GCP£ Cloud Volumes Service IHQl 7| JHQ!1 7]. cvsS 2|t dE2 7
GCP MH|A A Hof EHoJ API 7|9]
old
=T

24 (NetApp HCI/SolidFire) A=ZQIE HI'YE xt& 3F0| = SolidFire

S22 2EQ MVIPY LIEf

ONTAP =SV SHAE/SVMO| HZAS ALEX}
O|SYILICE XtH ZE 7|8 2150

AMEEILICE
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AER|X| ZHE of

ONTAP

o
oo
fot
Iz
n
%
08

(o]

IL|Ct H|

o
H
n
i

SHYLICE

5
I
Il

E/SVMO| 2 &5t= &= A4
|2t o1 B 0f| AHEEILICE

o2
fot

oM MU
o

w >

ONTAP clientPrivateKeyS MEHBIL|C} Base64 - 20| E JH2l 7|2
QDL E ZALICE QSN J[Et
21E0l| A ElL|Ct

ONTAP HME| AFE X} O|E OIHIRE AIE2X} 0| EQIL|LC}.
useCHAP = TRUEQ! 22
ZULICH ontap-san~ 3 9

A2 “ontap-san-economy

ONTAP HME{ A EA|2E CHAP O|L|AJ0f|0|Ef 2tz iL|Lt.
useCHAP = TRUE?Q! &2
H+ALICH ontap-san™ % 2

4% ‘ontap-san-economy

ONTAP chapTargetUsername £ MEHSIL|CH CHA& ALKt O] SRILICH useCHAP =
TRUEQ! 22 ELICH ontap-

‘gl o] AL

san = ‘ontap-san-

economy

ONTAP MEELZUIO|L|IEA|ZE CHAP E}Zll O|L|A|0{|O]E{
2t QILICt useCHAP = TRUES!
AL UHALICH ontap-san™ % 9

Z2 “ontap-san-economy

O HHA0IM BtE Y= CHE EHAI0IM BHE JHAIS] R E=0M TridentBackendConfig EZEELICH
spec.credentlals

20t TridentBackendConfig CR2 MATL|CH
O|M| CR2 Bt= =H|7t TridentBackendConfig E[ELICt O] G0 A= Ot EA|El K|S AHESHH

E2{0|HHE TridentBackendConfig AFESH= HAIEE ontap-san MABLICE

kubectl -n trident create -f backend-tbc-ontap-san.yaml
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

3CHA|: CRE| MEHE &QIELICH TridentBackendConfig

O|M| CR2 MMROOZ TridentBackendConfig AEHE &0l &~ QUELICEH LIS 0|2 TESIHMAL.

kubectl -n trident get tbc backend-tbc-ontap-san

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6£60-4d4a-8ef6-

bab2699%e6ab8 Bound Success

1=

gl

[n

7t ‘e CRO| HIQIYE|RSLICE TridentBackendConfig

2 O &4 S olLEE A8 = AS LI

)
0
rlo
gjo

* Bound: TridentBackendConfig CR2 HAEL} AALH HMAZ0|= configRef CRE| uidE AEE0]
TridentBackendConfig U&LICt.

* Unbound: & AFESH0 " "LIEPHL|CE. “TridentBackendConfig Z4A|7t WAI=0f| HIQIZ X
OFC)H&l—||:-|'. M2 MME BF “TridentBackendConfig CRSE 7|2XQE O BHA|0f| JELICH THA[Zt
HEE 20fl= CHA| HIRIGE|X| @f2 HEIZ ES3 o= SlELIT

- O

* Deleting: TridentBackendConfig CRO| deletionPolicy MHNE =S HHEUESLICH. CRO| AFK|E[H
TridentBackendConfig &MA| AEHZ MEHEIL|CH

o tHollEof H7 =& 22 (PVC)O| 8l= 82 2 TridentBackendConfig &MA|SHH TridentO| Bl EQF
TridentBackendConfig CRZ ArA|gfL|Ct.

o BHAIE O PVCIt StLt O] & Q= B2 AfK| MEfE MSHEILICH TridentBackendConfig CR2 0|0
AN HATZ AEPILICH, 2E pvcZt AHEl Z0|2F BAIE 3 *TridentBackendConfig 7t
AHR|EIL|C}
| = .

* Lost: CRIt HZEl BHAIET} TridentBackendConfig M4E EE= QEHOZ AK|E| R
TridentBackendConfig CR2 AMN|El A= CHot HZE O:|I‘|°| PR /}E LI
TridentBackendConfig {0l #AI0| crRE MMEY £ “deletionPolicy UELICE.
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* Unknown: Trident7t CR1t HZEl A= 9| AEf EE= ZXHE &olet & TridentBackendConfig SI&LICE.
OlE S0, API M7} SEHSIX| ¢47Lt CRD7t 2l B2 tridentbackends.trident.netapp.io O]
242 70| BRY + aLich

O EtAN M= AT §SHo 2 WHEHLICH of 20| FI12 X2 = A= Z0| ofz] I "ol = HH|0|E &
A= AH["USLICE.

=

=

AR

!

(MEH AFeh) 4EHA|: XhM[TE LHE S 2helst

Chs ¥

glo
o
o

AASo] Ao TS XEMISE YEE HE 5+ UASFLICH

kubectl -n trident get tbc backend-tbc-ontap-san -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6f60-4d4a-8ef6-
bab2699e6ab8 Bound Success ontap-san delete

eSO YAML/JSON HEE H2 £+& TridentBackendConfig U&LILCH

kubectl -n trident get tbc backend-tbc-ontap-san -o yaml
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
creationTimestamp: "2021-04-21T20:45:112Z"
finalizers:
- trident.netapp.io
generation: 1
name: backend-tbc-ontap-san
namespace: trident

resourceVersion: "947143"
uid: 35b9d777-109f-43d5-8077-c74a4559d09c
spec:

backendName: ontap-san-backend
credentials:
name: backend-tbc-ontap-san-secret
managementLIF: 10.0.0.1
datalLIF: 10.0.0.2
storageDriverName: ontap-san
svm: trident svm
version: 1
status:
backendInfo:
backendName: ontap-san-backend
backendUUID: 8d24fce7-6f60-4d4a-8ef6-bab2699e6ab8
deletionPolicy: delete
lastOperationStatus: Success
message: Backend 'ontap-san-backend' created
phase: Bound

backendInfo CRO| CHSE SEOE MMEI BHAIE Q| TridentBackendConfig ¥ 7t backenduuID EEHE|H
backendName U&LICH O] lastOperationStatus BE£= CRO| OHX|2h 2 MEHE LIEFHLICEH O] MEi=
TridentBackendConfig AFE2XI7t EE2|HSHAHLEO: AHEXI7t HATE LHE) Tridentol| 2|5 E2|HE 4 JELICEH
(0ll: spec Trident XHA|Z} B). 43 = AI{Y - U}SLICEH phase CRUL HHAIE 7HO| 2HA| HEHE
TridentBackendConfig LIEFHLICEH 22| 0|0 A O] = phase 240| HIQIEH =0 /}EL|CL &, CRO| EHAIEL}
HEE|O] JAS2 TridentBackendConfig 2|0|EfLICE,

HHZ AllSte] O|HIE 29| ME MEE 712 £ kubectl -n trident describe tbc <tbc-cr-
2 M5t HZE JWH|7t tridentctl EHE BHAIEE AH|0|ESHAHLE A XS 4=
of

(:) TrldentBackendConflgHAHLJEf_W“H7|E EZESHUA2"(” TridentBackendConfig)
Atole| HMetap 2t El THAIS O|SHLICH tridentctl.

=2
In
e

2|

_] T
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backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html

n

>
0

Ot
2
_III
=2
In
el
L]
1A
2
mo
>
o
ely
rir
ox
IE

Off CHol kubect1 LOtFLICE

1z
>

TridentBackendConfig Trident?} BHAIEE AH|/FXISHESE X|ASLICHZ|E deletionPolicy).
HM|5tq™ 7} deletionPolicy DELETER MANE[N J=X| &QlgtL|Ct, T AY|SH{ ™
ntBackendConfig 7t RX| 2 MHEE[N UYE=X| deletionPolicy ZHQITIL|CE O|ZH A| StH BHAl= T} 7|
A5 22| £ tridentctl JYSLICH

2 1E U
=>'=I_ - 52
0 M

D =

v ok

w 1R

[
o

kubectl delete tbc <tbc-name> -n trident

Trident2 Ol AF2 £2l Kubernetes H|2S AX|SHA| TridentBackendConfig %&LICH Kubernetes AF2 A=
7|2 Moljof EL|Ct H|Y MEE AN E mf= F2|sHof SL|Ct A= MAZO0|A AHSHK| Qb= Z20|2t Af|HoF
SHL|C}
= .

kubectl get tbc -n trident

L= £ tridentctl get backend -o yaml -n trident S EX|st= ZE HACO EES 712
I tridentctl get backend -n trident UELICE O] 550z 2 UHE MAEE tridentctl
ZotEIL|CE

sol= £ lnjo|E3t|ct
A= E A0 EdHOf 3h= 0| R= of2] 7HX[7t AUSE = ASLICEL
* AEE[X| A|ARI0] CHot XtH ZHO| HAE|JASLICE XtH ZSES UOI0|ESHEH ZHA0| M AL E|= Kubernetes

@S E TridentBackendConfig HHIO|EsHOF SLICE Trident= MSE Z[A XtH ZSHOZ HAEE
SO 2 YOO ERLICE CHs HAHES M0 Kubernetes Secrets YH|0|ESHAYAIL.

kubectl apply -f <updated-secret-file.yaml> -n trident

* Of7H tH2=(0ll: AL 52 ONTAP SVME| 0| E)

520 =
° Ct2 HHS AR50 KubernetesE Edl| QLEMEE 21X AUO|O|EE £ TridentBackendConfig
ol&L|Ct
M- .

kubectl apply -f <updated-backend-file.yaml>
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o L= LS HAHZS AME510] 7|& CRE2 HZET £ TridentBackendConfig U&LICE.

kubectl edit tbc <tbc-name> -n trident

» HHOI = 21C|0| E0f AlI{sIH Hill == Ofx|ato =2 e %l —T-‘-MOE A& SX|ELICH E=

- 1 L——1

kubectl describe tbc <tbc-name> -n trident & A EIE E 0=

(D 2olgt 2~ kubectl get tbc <tbc-name> -o yaml -n trident UA&LICH
+ TN IjUo| 2XS OIS £HB T update S CHA| AT 4 UBLICH
tridentctl2 AF23}0] gHllE Z2|E S| O}

= ArEot0] HllE 2| HH S +AlSt= Y- tdll tridentctl HOHELICE

o> rR

E ddof 2ofstE Woll= 80 22XVt s AYLIC ChZ B S dAsto] 208 B QIS =&eld
f

L|C

g0 &

74 DM ZHE 2elst Tt 0= S CHA| HAlSHH create EHLILH

mjo
4>
ost
ot
~
il

TridentOf| A MHAEZ AfX|SHAH LHS

tridentctl get backend -n trident

2. woll == AF[ELICE

=~

tridentctl delete backend <backend-name> -n trident

Trident7} O] SISOl A OFX| ZEXfot= 28 U AUALS TZH|K st 2P HASS ARISHH A
() =50l Z2uxu=|x) et HASE Az "ME" Atefoll 200, Trident= AKIE whtx]
o 28 U AWAS A% Belgtct,
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Trident?t 210 A= WMAIEES HeiH Ch23 AL CH

tridentctl get backend -n trident

* DE MR YEE 2o o2 Y S AdYLch

tridentctl get backend -o json -n trident

o
2
in

iy
i}
i
°

m

el

sl
Ix}

SO QAr|0| 01| AITHSLE SHI= M0l 2R\ 7 UL HRE UTO|ES ATHSLICH TS HHS Agotol
212 20 Y0l HolE 4+ YBLct

T4 TN 2HE eHelsta 3ot 2oll= FHS ChA| AHSHH update ELICH
HACE AMESHE 2E2|X| SHAE MELLIC

= o

CtE2 WA= 24K Chel £215t= JSONQZ EHE & = BEQ| tridentctl HYLICE O g REEIEIE
AX[sliof t= FEHEIEIS AFEFLIC.

tridentctl get backend -o json | jg '[.items[] | {backend: .name,
storageClasses: [.storage[].storageClasses] |unique}]’

Ol 2 AHE6t] BHE BHAIEN|E TridentBackendConfig MEELICH

O EAO= TridentBackendConfig #2|Xt= O|X| & 7HX| Dest WAooz BAlEE pta|gd & JUSLICE O]
= =4 Z&LCE



82510f Ot= HAIEE o a4 22| TridentBackendConfig 4= tridentctl JUESLITI?
2
o

St0{ OHE HHOIE 2 AFE5H0] 22|e tridentctl 3 TridentBackendConfig QU&LIT?

2 A8t Bl TridentBackendConfig #2| tridentctl

Ol MMofM= QLEHMEES M d5t0d Kubernetes QIEJH|O|AE &6l 21 TridentBackendConfig MAEl
HHAIEE 2|5h= o Bast HAIE BEYLICH tridentctl.

Of LIE2 ttZ AlLt2| 0] HEE LIL.

* Of|M 2SO 7| 20| tridentctl 7t §l= 7|&E WAIET} TridentBackendConfig UASLIC

CIE QEMEY}L Q= SQ TridentBackendConfig 2 ST M HAET} tridentctl }ESLICH.

T ALIE|2 20| M Tridente] 28 O|eF X 2 712t & WA =7} A& EAELICEH 2E|Xte TS F 7HX] &4

T olLIE MEE = ASLICH

£ A& AH8SH0] tridentctl THE WHAIEE 2ta|gL|Ct

* 2 A8 = HHAIEE A TridentBackendConfig JHA|of| HEQIZSILICH tridentctl O|EA| SHH
SHAIETL S ARSI 2t2|=|10, O X| $ELICH kubectl tridentctl.

AESHH 7|E HAEE 2|6t H kubectl 7| A0 HIQIE E|= 2 TridentBackendConfig A5l O}
LICt Zts 2o Ciet i 2= ChSa 25U

et ujo

—_

. Kubernetes &5 E MMIMA|Q. H|ZO|= Trident7t AEZ|X| 22{AE/MH|AQ} EASH=E O ZRFH XA
SHO| ZotE|of UYSLICt
C}.

7|Z sl Eof HIRIE E|= E MM5t2{H TridentBackendConfig HAE AMHE AHO{OF L|Ct. O] Gf|of| A=
CHEat 22 JSON He|E Mgsf@ A EE M-A/UCHD 7P- gLt

tridentctl get backend ontap-nas-backend -n trident

fmm Fomm -
e F——— - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e o
e et e e e e e e e e o o +

| ontap-nas-backend | ontap-nas | 52f2ebl0-e4c6-4160-99fc-
96b3bebab5d7 | online | 25 |

e e ——

o - fomm - fomm - +
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cat ontap-nas-backend. json

"version": 1,

"storageDriverName": "ontap-nas",
"managementLIF": "10.10.10.1",
"dataLIF": "10.10.10.2",
"backendName": "ontap-nas-backend",
"svm": "trident svm",

"username": "cluster-admin",

"password": "admin-password",

"defaults": {

"spaceReserve": "none",
"encryption": "false"
by
"labels":{"store":"nas store"},
"region": "us east 1",
"storage": [

{
"labels":{"app":"msoffice", "cost":"100"},
"zone":"us east la",
"defaults": {

"spaceReserve": "volume",
"encryption": "true",
"unixPermissions": "0755"

"labels":{"app":"mysgldb", "cost":"25"},
"zone":"us east 14",
"defaults": {

"spaceReserve": "volume",
"encryption": "false",
"unixPermissions": "0775"

1CH4|: Kubernetes Secret A4

Of ofofl EAIE! ZAXE Wl =0off CHel XtH SFO| X E d=E WLt
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cat tbc-ontap-nas-backend-secret.yaml

apiVersion: vl
kind: Secret
metadata:
name: ontap-nas-backend-secret
type: Opaque
stringData:
username: cluster-admin

password: admin-password

kubectl create -f tbc-ontap-nas-backend-secret.yaml -n trident
secret/backend-tbc-ontap-san-secret created

2CHA|: TridentBackendConfig CR2 MABL|C}

CHE A= 7| & AARI0| XSS 2 HIRIY E|= CRE ontap-nas-backend Pt=& TridentBackendConfig
ZALICHO] oix|2F Z0]). TS 2+ AF0| ZSFE|=X| elgfL|Ct,

of Al E 0| E0]| off HO|E|0{ spec.backendName U&LICY.

=
* P4 PN WA flel WolS et SUBHC

o [l
* A EQlE ER)2 Yl WlEet St =M E |FX[SHOF BLICH
* XA ZHE Ut BIAEJ} Ol Kubernetes Secret2 Sdi| M3 EILICH

0| Z8 = TridentBackendConfig LSt 20| EA[EL|CE
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cat backend-tbc-ontap-nas.yaml
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-ontap-nas-backend
spec:
version: 1
storageDriverName: ontap-nas
managementLIF: 10.10.10.1
datalLIF: 10.10.10.2
backendName: ontap-nas-backend
svm: trident svm
credentials:
name: mysecret
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ store
region: us east 1
storage:
- labels:
app: msoffice
cost: '100"
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755'
- labels:
app: mysqgldb
cost: '25"
zone: us_east 1d
defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"

kubectl create -f backend-tbc-ontap-nas.yaml -n trident
tridentbackendconfig.trident.netapp.io/tbc-ontap-nas-backend created

3CHA: CRe| MEHE 2HQISLICt TridentBackendConfig

£ MMt 20| = TridentBackendConfig SHE EtA|7} E[00F "Bound & LIC}. EESt 7| & SHAIE O HHAE O
UUIDE S6HA| BHF E|0{0F BfL|Ct,
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kubectl get tbc tbc-ontap-nas-backend -n trident

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
tbc-ontap-nas-backend ontap-nas-backend 52f2ebl10-e4c6-4160-99fc-

96b3beb5ab5d7 Bound Success

#confirm that no new backends were created (i.e., TridentBackendConfig did
not end up creating a new backend)
tridentctl get backend -n trident

fmm e fom e

Rt ettt F—————— o — +

| NAME | STORAGE DRIVER | UulbD

| STATE | VOLUMES |

et e T o

e - e b +

| ontap-nas-backend | ontap-nas | 52f2ebl0-ed4c6-4160-99fc—-
96b3bebab5d7 | online | 25 |

e o
e - +————— +

O|H| HAETt ZHH|E AFESHH 2tM S| thec-ontap-nas-backend TridentBackendConfig 2t2|&L|CH.
2 M85t HRlE tridentctl 22| TridentBackendConfig

‘tridentctl® 2 AMESI0| DHE HAIEE LIFSt= O AFBE = “TridentBackendConfig®
1i

UELICH. EDH ZA2|XH= “spec.deletionPolicy” & MAH[SID “TridentBackendConfig®
2 HHSI0 “retain® O[|2{eh HAEE M| UZ|SI=E MEHE +E “tridentctl®

2
i
mn
2
il
gjo
1E
R
n
N
mjo
>
00
Of
2
0>
0

T

MEl AO = TridentBackendConfig 7HFEgfLICH
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kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ach5£f82 Bound Success ontap-san delete

tridentctl get backend ontap-san-backend -n trident

P memssesem== P m===
R Fommomome Fomomomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

Fommmmmmmmemeoeoeoos Fommmmmmomeomomm=
et Fom—————— fom——————— +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49%bb-b606-
0a5315ac5f82 | online | 33 |

Fommmmcmemcmsosmsmss Fommmmmmsmemsmse=
B e o= Pommmmmm== +

ZHO|AM o] M2HOZ MME|Qlol BHAl=0f| HIQIEE|0] Q= A2 E TridentBackendConfig EQIL|CE
[EHAl=9] YUID &HEh.

1CHA: Q10| deletionPolicy & MHE[N JUESLICE retain

O 7}X|Z deletionPolicy ATHEZSLICH O 8H2 £ retain AHHOF SL|CH. O|FHA| SIH crO|
MHE|{E "TridentBackendConfig HAE HO|Jt AL EXYSIH 2 2|2 4 tridentctl JASLICL

kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0ab5315ac5f82 Bound Success ontap-san delete

# Patch value of deletionPolicy to retain

kubectl patch tbc backend-tbc-ontap-san --type=merge -p
'{"spec":{"deletionPolicy":"retain"}}' -n trident
tridentbackendconfig.trident.netapp.io/backend-tbc-ontap-san patched

#Confirm the value of deletionPolicy
kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ac5£82 Bound Success ontap-san retain
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() 712 2%EX retain 2 F C1S BB THSIK DHIAIL. deletionPolicy
2CHA|: TridentBackendConfig CR2 AMM[EL|CH
OrX|2t CHAl= CR2 AX|ShH= TridentBackendConfig AYULICE 71 2 MHEE|0] retain J=X

deletionPolicy CHS RS Al Tide & JASLICE.

kubectl delete tbc backend-tbc-ontap-san -n trident

tridentbackendconfig.trident.netapp.io "backend-tbc-ontap-san" deleted

tridentctl get backend ontap-san-backend -n trident

e - e et +

| NAME | STORAGE DRIVER | UuID

| STATE | VOLUMES |

e — o

e it ittt e Fo——————— Fom +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49bb-bo06-
0a5315ac5f82 | online | 33 |

o Fom e

et bt o o —_ +

AER|X| SHAS MABLIC

Kubernetes StorageClass 7HHIE F#d5t1 AE2|X| A E M5t Tridentdl| =&

Z2H|INE YHE X|Alghct.

Kubernetes StorageClass 7iH|S 7148t |Ct

MEJI AH|E|™ TridentBackendConfig Trident2 HAIE Xt E MA 2 AK|SHK] 11 7|&E QENMES

= "Kubernetes StorageClass Z{4|" TridentE {2 2 A0 AHEE|= Provisioner2 A5t Tridentdl| 28

IT2H|XNd SEE XIAILIC o€ S L2 Z&LI0.
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https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/

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

name: <Name>
provisioner: csi.trident.netapp.io
mountOptions: <Mount Options>
parameters:

<Trident Parameters>
allowVolumeExpansion: true
volumeBindingMode: Immediate

TridentOf| Al 288 T2H|NYSt= WHS M O{SH= O AF2E= % 07 HEf AEE|X| AT A XHE6H=
BFEHO|| CHSE XFM|Bt PersistentVolumeClaim LHEE S "Kubernetes 2! Trident L EEE"AETSIMA| 2.

AEEX] SHAE HERLICt

StorageClass 2{H|E MHot = AEE|X| SeHA S Hde = JAELICE 22 S22 U2 ols AEdHAHL =3 =
A= R MK 7|2 HE0| Lt ASLICH.

CHA|
1. Kubernetes 2L EHEO|2 2 KubernetesOl|A| MMdst= O] AF2EILICE kubectl

kubectl create -f sample-input/storage-class-basic-csi.yaml

2. 0|H| Kubernetes®?l Trident 25=0|A| * BASIC-CSI * AE2|X| 22fA T} EA|E| D Trident= BHAIEO| A &
ZiASHof S|t

o
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https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html

kubectl get sc basic-csi
NAME PROVISIONER AGE

basic-csi csi.trident.netapp.io 15h

./tridentctl -n trident get storageclass basic-csi -o json

{

"items": [
{

"Config": {
"version": "1V,
"name": "basic-csi",
"attributes": {

"backendType": "ontap-nas"

by
"storagePools": null,
"additionalStoragePools": null

by

"storage": {

"ontapnas 10.0.0.1": [
"aggrl",
"aggrz",
"aggr3",
"aggrd"

Ha Sea

0z

=
=

Trident?t "S& A= 0f| ChHet ZHEret AE2[X] S A Fo|"HSeLICh.

L= X Z2 30 oFH M3 &= TS MESH K& A E20|H 0|22 HHE BACKEND TYPE %* sample-
input/storage-class-csi.yaml.templ JUSLICF.
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./tridentctl -n trident get backend

e o T bt
o t————— +

| NAME | STORAGE DRIVER | UuID

STATE | VOLUMES |

o —— o T et it
- F—m————— +

| nas-backend | ontap-nas | 98el9b74-aec7-4a3d-8dcf-128e5033b214 |
online | 0 |

o —— e it PP T ittt
- F—————— +

cp sample-input/storage-class-csi.yaml.templ sample-input/storage-class-
basic-csi.yaml

# Modify = BACKEND TYPE  with the storage driver field above (e.g.,
ontap-nas)
vi sample-input/storage-class-basic-csi.yaml

AEZ|X| EAE Et2|eiL|CH

—

7|E AE2|X| SAS 8D, 7|2 A2X| FAS HHOID, AE2|X| S22 HASS
Astn, Agalx] SHAS AFY 5 YL

7|1E 2EEX| SAE LT

* 7|Z Kubernetes AE2|X| 22{AE HefH 12 TS 2L
kubectl get storageclass

* Kubernetes AE2|X| S2fA ME HEE HHH L3 HHS HAotL|CY.

tridentctl get storageclass
* Tridente| S7|2Hel AE2|X] BHA MF YHE HHH CHZ BHS JAHLICH

tridentctl get storageclass <storage-class> -o json
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718 AEE|X] SHAS AHEHLIC

Kubernetes 1.60Il= 7|2 2E2|X| 22HA S EFSt= 7150| FIE[A}SLICE AEXIEFF =& SA(PVC)l
ST 2ES XK Y= R B 25S Z=H|XN o= Hl A 8Els 2E2|X| 2 AL

* 2EZ|X| 22HA HOloM FMZS true 2 HHSIY 7|2 AER(X| 22HAE

storageclass.kubernetes.io/is-default-class H2IBIL|Ct AFQFO]| 2t CHE ZfO|Lt =M EXl=
FALSEZ s{{A{ElL|C}.

* S BEE MESIH 7|E A& K| 2HAE T2 AER[X| SAA R FHY & AUSLICE

= T

kubectl patch storageclass <storage-class-name> -p '{"metadata":

{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'
* OHIEX 2 O HEE AE0IH 7|2 AEZ|X| E2iA FME HAHE & USLICL

kubectl patch storageclass <storage-class-name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"false"}}}"

EESH Trident X T2 HS0f|= 0 FA2 Zetdol= oM ASLICH

@ S AE0= o Hof| 5tLte| 7|2 AE2|X| S2HARH QA0{OF BfLICH KubernetesO|A = 0] &2
HAUS sdSt= AS 72 FA6HK| = $XIT 7|2 AEE|X| S ATt gl= ANME SEHLIC

AE2|X] S A0 CHeE HA=E AHEIL|CE

Hot= JSONCE HHY = U= BE2| tridentctl G[RILICE O] 5g
oE|

CH22 Trident ¥l = ZHK|of| CHell =
= FEEEIE A8t

FEEE= HA AXsliof & 4

AN

tridentctl get storageclass -o json | jg '[.items[] |
.Config.name, backends: [.storage] |unique}]'

{storageClass:

AER|X| A AF|ELICH

KubernetesOi A AEE[X| 2HAE ATH|SI2{H L3 B S AALLIC
kubectl delete storageclass <storage-class>

<storage-class> = AEZ|X| 22HAE WKN|SHOf SL|LCE.

O AEE[X| 2 AE Soll HdE I =2E2 HEEIX| M Tridentol| M A% 22| ghL|Cf.

—_

= ==
ME56t= A0| ZELICH parameters. £fsType. 7| & StorageClassesE AMA|St0 X[HEI CHE CHA|

parameters. fsType AM6{O} SrL|C},

Trident= ‘43t Z2F01 CHolf Bl gf2 fsType MEELICE iSCSI WA= BL StorageClassOf|
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T8 El Kubernetes StorageClassE AFESI0 PVO| CHet HMAE RHGSH=
PersistentVolume(PV) % PersistentVolumeClaim(PVC)2 M-AgtL|Ct O3 Ct2 PVE
ZEof A = JAELC

e

"X&EH =& _'PV(2)= Kubernetes 22{AEOM S AH 22X ZEH| K ot 22|18 AEE[X] 2| AAQL|CH
" PersistentVolumeClaim"(PVC)= 22| AE2| PersistentVolumeOl| CHEt M| A @EALICE.

PVCE SH 37| i UN|A BEQ| HES QYOIEE TH 4 YALICH S2AH B2lxts

— | o EI_I

oA

E
StorageClassE A&t PersistentVolume 37| 3! HHA BE(H: M5 E= MH[A £5)E MY = JYSLICE
PV 3 PVCE M43t = X0 22 TAY & JSLICH
ME OL|TAE

PersistentVolume ¥ Z OjL|HAE

O] MZ DjL|H A E = StorageClass2t HZ=l 10GiQ| 7|2 PVE 20 basic-csi &LICL.

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv-storage
labels:
type: local
spec:
storageClassName: basic-csi
capacity:
storage: 10Gi
accessModes:
- ReadWriteOnce
hostPath:
path: "/my/host/path"
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PersistentVolumeClaim M Z OjL|HAE

0[2{¢t ofl= 7[&2X¢el PVC 74 S8 EHFLICL

RWO 2 M|A PVC

0| 0f|of| M= 0] E0]| 2! StorageClass2t HZE RWO HUM[A Heto| = 7|2 PVCE B basic-csi HLIL

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

NVMe/TCP7} Q= PVC

0| ol = 0]50] Q! StorageClass2t HZE RWO 2 AMA H3H0| A= NVMe/TCPE 7|2 PVCE E(

protection-gold &LIC|.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-san-nvme
spec:
accessModes:

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold
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0| 0fl= PVCE L LOf 24617 fet 7|2 182 HHFELICE.
712 74

kind: Pod
apiVersion: vl
metadata:
name: pv-pod
spec:
volumes:
- name: pv-storage
persistentVolumeClaim:
claimName: basic
containers:
- name: pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/my/mount/path"
name: pv-storage
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7|2 NVMe/TCP 14

apiVersion: vl
kind: Pod
metadata:
creationTimestamp: null
labels:
run: nginx
name: nginx
spec:
containers:
- image: nginx
name: nginx
resources: {}

volumeMounts:

- mountPath: "/usr/share/nginx/html"

name: task-pv-storage
dnsPolicy: ClusterFirst
restartPolicy: Always
volumes:
- name: task-pv-storage
persistentVolumeClaim:

claimName: pvc-san-nvme

kubectl create -f pv.yaml
2. PV ME}E stolstL|Ct,

=

kubectl get pv

NAME CAPACITY ACCESS MODES
STORAGECLASS REASON AGE
pv-storage 4Gi RWO

7s

3. PVCE ZHELICL

RECLAIM POLICY

Retain

STATUS

Available

CLAIM
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kubectl create -f pvc.yaml

kubectl get pvc
NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
pvc-storage Bound pv-name 2Gi RWO 5m

5. £&& Pod0i| OrREELICE.

kubectl create -f pv-pod.yaml

®

6. 280 of| OF2E&|0 A=K /my/mount /path SQITLICE.

o

A5 T A2t2 PLE-Y 4= kubectl get pod --watch U&LICH

kubectl exec -it task-pv-pod -- df -h /my/mount/path

7. O|H| PodE At 4= YELICH Pod € T2 W2 [ 0|4 EXSHX| §iX|2t 282 |X|ELICH

kubectl delete pod pv-pod

TridentOf| Al 282 ZT2H|NYSt= WHS MOSH= O AF2E= % 07 HEQF AEE|X| SejAT A4S X E6t=
BFEHO|| CHSE XFM|Bt PersistentVolumeClaim LHEE £ "Kubernetes 2! Trident L EE E"ATSIMA| .

=
=

at

Jhot

=
=

TridentS ALSSHE! Kubernetes AFEXI7H A8l 20 288 SH52 4+ ALLICE iSCSI &
NFS 252 sasts o Las 240 tst H2E &4

iSCSI 252 =H&etL|Ct

nd
1
30
>
-
_IT|_

CSI Z2H|X'Jd 2 AH85I0 iSCSI PV(Persistent Volume)E =&

(D iISCSI =28 X2 ontap-san, ontap-san-economy solidfire-san SE2t0|HO|A X| & &E|H
Kubernetes 1.16 0|Af0] TBL|C}.

1EHA: 28

Lot

tEtS X|l5t=2 StorageClassE FLATLICH

StorageClass M2|E TZ!6t0] allowVolumeExpansion EEES 2 “true’ X siL|Ct,

174


https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2410/trident-reference/objects.html

cat storageclass-ontapsan.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

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

backendType: "ontap-san"
allowVolumeExpansion: True

7| & StorageClass 2| 2 07} H+E ZESIER allowvolumeExpansion HEELICE

2CH|: M3t StorageClassE AFE3t0| PVCE MM BiL|Ct

PVC H2|E HESII MZ Jot= 37|12 ISR E YO|0|ERLICE
spec.resources.requests.storage. 0| 37|= &2 27|LCt 7HOF LT},

cat pvc-ontapsan.yaml
kind: PersistentVolumeClaim
apivVersion: vl
metadata:
name: san-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: ontap-san

Trident= 7 2E(PV)2 UE1 0| E+7 28 22Y(PVC)2t HZELILCE.
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kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1Gi

RWO ontap-san 8s

kubectl get pv

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON AGE
pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1G1i RWO

Delete Bound default/san-pvc ontap-san 10s

37|18 28 = JAEE PVE ZL0| HZYLICE iSCSI PV 37|18 ZFE W] F 7HX| AlLI2[27} JELICE
* PV7}t Pod0ll HZE 22 Trident= AEZ|X| HAE0 M S ES S&SH1 C|HO|AS CHA| AZHSHD IHY
AARIS 3T|E Z=FELIC

* HEEX| 2 Pve 2T|E = OFE1_T'_ St Trident= 2 E2|X| HA =0 M 2ES 2T LICH PVCZHPODO

== = = |.
HFQITI | ™ Trident?} CIHIO|A S CHA| ZAtSH IHY A|ARIS| 3V|E ZHFEILICE O3 CHS 2 20|
MNIMOoZ 2AZE S Kubernetesoﬂkl PVC 327|E YH[0|EgLCY.

O] dlof| M= E AFESH= Pod?t san-pve MM EIL|CE

kubectl get pod
NAME READY STATUS RESTARTS AGE
ubuntu-pod 1/1 Running 0 65s

kubectl describe pvc san-pvc

Name: san-pvc

Namespace: default

StorageClass: ontap-san

Status: Bound

Volume: pvc-8a814d62-bd58-4253-b0d1-82£2885db671
Labels: <none>

Annotations: pv.kubernetes.io/bind-completed: yes

pv.kubernetes.io/bound-by-controller: yes
volume.beta.kubernetes.io/storage-provisioner:

csi.trident.netapp.io

Finalizers: [kubernetes.io/pvc-protection]
Capacity: 1G1i

Access Modes: RWO

VolumeMode: Filesystem

Mounted By: ubuntu-pod
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ATHA|: PVE SHEELICH

MEE Pvel 37|12 1Gi0llM 2GIE =X PVC Me|E HMESH E spec.resources.requests.storage
2GiZ YH|0|EgL|L}.

kubectl edit pvc san-pvc
# Please edit the object below. Lines beginning with a '#' will be
ignored,
# and an empty file will abort the edit. If an error occurs while saving
this file will be
# reopened with the relevant failures.
#
apiVersion: vl
kind: PersistentVolumeClaim
metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"
volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: "2019-10-10T17:32:292Z"
finalizers:
- kubernetes.io/pvc-protection
name: san-pvc
namespace: default
resourceVersion: "16609"
selflink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 2Gi

Trident 2&2| 37| &QI5t0] YWEO| SHIZA| 2 Sot=X| =ele =~ ASLICH

=

)
<
o
T
<
#a
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kubectl get pvc san-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 2Gi

RWO ontap-san 1lm

kubectl get pv

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON AGE
pvc-8a814d62-bd58-4253-b0d1-82£2885db671 2G1 RWO

Delete Bound default/san-pvc ontap-san 12m

tridentctl get volumes -n trident

fos=s=ss=s=ssscsessssssssosossssss=s=sssa=s fememe==== e
e L T s frommmem e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o o e e o o e o o e e o o 5 D ) e e i e e frommmom e e
fremmmm=a==s frememsesessss s s s m s s e o s = = e fremememm=s I
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a%7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |

fomssssess s s s s o s e o s sss s osss fremmmemm=s frememesmeeeeaaa=
fem======== e Bt fmm====== fememe==== 4

Trident= , ontap-nas-economy, ontap-nas-flexgroup gcp-cvs X azure-netapp-files SHAE0A

I 2H|X|'dE[= NFS PVSO| Lot 28 &&E ontap-nas X ELICE

1CH|: 28 &8 X|2I6t == StorageClass=S T4 8HL|Ct

0
ot
2
T
o
mjo
Jot
oka
ot
4>
g0
H1
Hm
o
A

37|18 2EoHHH HA 22| X7 EEE true L33 20| &
SeHAE A M6H0F ZLICH allowVolumeExpansion

cat storageclass-ontapnas.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontapnas
provisioner: csi.trident.netapp.io
parameters:

backendType: ontap-nas
allowVolumeExpansion: true

O] SME AFESHX| ¢t o|0| AEZ|X| ZHAE Mot A2 E A8 28 &2 518510 7|&E AEZ[X|
A E ZICHSHA| HASE £ kubectl edit storageclass U&LICH
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2CH7|: MM StorageClassE AF25H0] PVCE MAEtL|Ct

cat pvc-ontapnas.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: ontapnas20mb
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 20Mi
storageClassName: ontapnas

Trident= O PVCO]| CH3lf 20MiB NFS PVE M-dsi{of efL|Ct.

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 20Mi
RWO ontapnas 9s

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08f3d561-b199-11e9-8d9f-5254004dfdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2méd2s

3EHA: PVE EPLICH

MZ MMEl 20MiB PVe| 37|E 1GIBE =X 6I2{H PVCE HESID 1GIBE MM EHL|Ct
Spec.resources. requests . storage.
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kubectl edit pvc ontapnas20mb
# Please edit the object below. Lines beginning with a '#' will be
ignored,
# and an empty file will abort the edit. If an error occurs while saving
this file will be
# reopened with the relevant failures.
#
apiVersion: vl
kind: PersistentVolumeClaim
metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"
volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: 2018-08-21T18:26:447%
finalizers:
- kubernetes.io/pvc-protection
name: ontapnas20mb
namespace: default
resourceVersion: "1958015"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/ontapnas20mb
uid: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

| Trident 282l 37|12 2QI5t0] 27|17t SHIZA| ZFE|U =R 2ol = ASLIC.

PVC, PV

).|,|:|
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kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 1G1i
RWO ontapnas 4médds

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-0199-11e9-8d9£f-5254004dfdb7 1Gi RWO

Delete Bound default/ontapnas20mb ontapnas

5m35s

tridentctl get volume pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 -n trident

o e Fomm -
fom - o fom - fom— +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

- fom o
fom - o fomm - fomm - +
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |

et ittt L fommm - fom e
fom - oo fom - e +

= M85 7|E AEE[X| Z&S Kubernetes PVE 7} &2 £ tridentctl import
Lt
M- .

He 8l ae At

[HA}

(=N

rr

TridentE2 282 7182 = U

T =M Z Containerize St1 7|E H|0|E &let2 CHA| ALEEIL|Ct

O E2 OiZS2|Z|0|Mof| Ar2E Cl|O|E| MES| 2ES AMEYLICE

o 4> ol
du o2 op

71 gHAlSE Kubernetes 22{AE S MM EHLICEH

Z0il oiZ2[#0| M H|0|E{ Oro|2f|0] M

=
el
J
41

s P
EE2 7IMR7| Toj| tHE 18] MY E HESHIAIL.

* Trident= RW(27|-47]) S8 ONTAP &2t 7tH 2 4 UELICL. DP(HO|H E3) 8 =82 SnapMirror

e EEYLICE 28S Trident2 7t 27| FHof| O|2] 2HA|E SHH|3HOF gHL|CE.
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2N 0| g BES JIHRL 20| FALICL B4 EES MY 2ES 223 018 Q7|2

=2

i

@ Kubernetes?} 0| HZAZ QA M 2 PODY| A HZE £ Q7| mi20
EB0|M ES| ZQtLICt 0|2 QI8 Ci|0|E{ 7t &AME! 4~ QI&LICE.

PVCO|| X|"38H0F StX|2 storageClass Trident= 7FM 2= S 0| Oi/iH+E AHE0HX| g5 LICE AEE|X]|
SdlA= 28§ 44 S0l 2E2|X| EH0f| Wet Mg Zhset S0|lM dEisHE o] AFEELILE. 2&0| 0|0] ALB=
IMHRE ot 22 MEY BRIt QIELICH et 280| PVCO| XY E AE2|X]| S22k LX|SHX| Gi=
AL fE= 20 A= 7HH 27(0f ZoigfL|ct.

7|= H|E 37|= PVCOIA ZRE| D ANEILICH AEZ|X| E2IO|HOIM 222 712 & pv= PVCO| Cst
ClaimRefE AtEst0] MM EIL|CE,

° Mt HM2 HS0| PVOIM 2 retain @FELICE KubernetestflA PVC 3! PVE 3O = HiQIEstH
AER|X| 22HAQ| BIA| et H ol HAHof| SHA| £IHA| et H ol Mol H|o| EEL|CE
o AEZ|X| BejAQ| MEHE HMO| 0|H delete PVE AHE [ AEZ|X| 280| AR ELICE
712X O 2 Trident= PVCE 2|5t WA= 0f| A FlexVol & LUNS| 0|2 HiELICt EefaE HEstod
ZE|E| X gt= 2EES 7IM2 & --no-manage UJELICE S “--no-manage’ AHESHH Trident= 7HK|2] & F7|
St PVC = PVOI| CHEt 71 ZAS AKX SSLICH PVIL ANEOE AEZ|X| 22 AH|E|X| gt
EESE Y 28 37| ZFI Z2 UE MU FAELICL

0| M ZiH|0|{3tEl /T 2 E0]| KubernetesE A2, 12 X| 91 Kubernetes 2|5
AEZ|X| 289 2t0|ZTALO|2 2 2ot = HR0 fETLICt

— oT TTod™

PVC 2! PVoll 410 £7}E(0] X2 JHXE = PVCet PV7t BEIEIYER 0128 LIEHHE £ 7Hx 2xjoa
AFSEILITE. 0] FA2 MotAL} A2 4 giaLict.

—_

ZES 7tHaLt

M

L

1.
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A

AESIH 282 712 & tridentctl import UELICH

PVCE MMdst= O AF2E PVC(Persistent Volume Claim) It (0f]:)€ 2HSLICt pve. yaml. PVC Tt =
namespace , , accessModes % storageClassName 0| EEE|0{Of “name TL|CH MEAMOZ PVC

s =
Ho|of| X|HE £ unixPermissions Y&ELICH.

Ltz

rlo

&2 Ato| of LTt

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace
spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class



@ PVOIE = 28 37(9 22 F7H 07K = ZESHK| OFYAIR. 0|2 218 7F 27| HHO|

2. “tridentctl import HHS
O|£(0fl: ONTAP FlexVol, £ =&, Cloud Volumes Service A2)2 X[™g 4= QUELICE -FPVC Tt Q|

A28 rxelale 040l e

tridentctl import volume <backendName> <volumeName> -f <path-to-pvc-

file>

o
X #ElE S2to|Hof Tt LS =28 7 27| ol AESHIAL.

o

ONTAP NAS %! ONTAP NAS FlexGroupS X|&gfL|Ct

Trident= % ontap-nas-flexgroup EEI0|HE A3 28 71H27|E ontap-nas X|#ELICE

A
HA

L|C}.

o>

* “ontap-nas-economy E20|H = gtreeE 71210 22|

® .

C2lo|HZ MMEl Zt 282 ontap-nas ONTAP 22{AE 9| FlexVolL|Ct. E2}0|HE A3 FlexVols

T =28 =

A
= T
=
= &=

ruHI
o

585X giE LIt

o|F

o

=i
ontap—nas"é't' ‘ontap-nas-flexgroup =2to|H

7t 27|% ontap-nas SYSHA| 2 SELICE. ONTAP 531*510” 0|0] U= FlexVolE PVCE 7t £ ontap-
nas ASLICtH OHIEX| 2 FlexGroup &S PVCE 7tXME & ontap-nas-flexgroup ASLICH

ONTAP NAS?| 01|

22 2elEl= 28 9 2E|E X g= 28 718 27]9 o Lct.

AtE83to 280 ZE Trident MAEO[ O|Et AEE|X|OM 2EES AR AEsH=
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=
e 25

LIS ool M= 2t= 0|22 HA=0] ontap nas U= BES 7FHZLICt managed volume.

tridentctl import volume ontap nas managed volume -f <path-to-pvc-file>

i e e e e e fro— e e
fre=====m==a e i et S e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
fossssssssssssesessssosssosossssssss=sssss e e
fmmmmmmm==a R et femememame +
| pvc-bfb5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6ad4-b052-423b-80d4-8fb491alda22 | online | true |
e femememaae fememee s
fressmm=am=s frommoeesosscs s e e m s e e e e fre=m=m==s L X

=X @ =5

CI+E MEY | --no-manage Trident= =252 0|52 HHEX| &LICEH

CtZ Ol= unmanaged volume ontap nas WMAEON 718 ZL|CH
tridentctl import volume nas blog unmanaged volume -f <path-to-pvc-
file> --no-manage
i R L L e
fe========c R e fe======s e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
foss=ss=ss=ssscsessssssssosossssss=ssssss=s e femmmeemeeaaaa==
fmmmmmmmaaa e fmmmmmaae fommmemaae +

| pvc-df07d542-afbc-11e9-8d9£-5254004dfdb7 | 1.0 G

iB | standard

file | c5a6f6a4-b052-423b-80d4-8fb491alda?2?2 | online | false |

o - fommm - fomm -

fom— - o fom - e +
ONTAP SAN

Trident= % ontap-san-economy E2IO|HE AFE5I0 28 7t 27|E ontap-san X|HELILCE

Tridente= THY LUNO| Z&HEI ONTAP SAN FlexVolg 7tH 2 4 JUELIC Ol ontap-san Zf PVC A

LHe| LUNO|| CHt FlexVolE MM st= E210|H e Y X|BLICt. Trident= FlexVolE

ONTAP SAN ¢l
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ChE22 Heltl= 28 3 2el=X g= =28 7t 27(9] oYL ct.

i =
el =2F

2|k = 25 E2 Tridente] O|E2 FlexVol2| 0|E2 AAOZ, FlexVol LH2| LUN2| 1un0 O|E2 pve-
<uuid> ©F HHELICE

LIS 0|0l M= ontap-san-managed HMAE0]| U= FlexVolZ ontap san default 7F&ZLICH

tridentctl import volume ontapsan san default ontap-san-managed -f pvc-
basic-import.yaml -n trident -d

st it T T e e Fo——————— Fom e

fom - e it ettt T e fom— - fomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fo——————— fom e

fom - o fom - fommm - +
| pvc-déeedf54-4e40-4454-92£fd-d00fc228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’57 | online | true |

o fomm - fomm -
fom— - o fom - fom— - +

HE|EX] b= =28

Ct2 Ol = unmanaged example volume ontap san WMAZOAN 7H8FL|C

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
Fommmmmmemsmesesesese s s s s e ss s o= o=
Fommmmmomoe Fommemererrorerrrrrrresersrreee e s s Fommmmmoe e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmmmomeorrrrrrrr e re e e mm o e Fommomememememos
Fommmmmmm== ettt Pommmmm== o= +
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759f£555a | online | false |
et o= P
Fommmmmmm== et o= ettt +

CHZ oflof| A2t 20| Kubernetes ' = IQNZt IQNS /5= igroupd| LUNO| OfEH =0 RISH @F 7t Lun
already mapped to initiator(s) in this group EA|EL|CH 2 &2 7F422{™ O|L|A|0O|HE
X 7SALE LUN O &2 s x|sHoF gfL|Ct.
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Vserver  Igroup Protocol 0S Type Initiators

k8s-nodename.example. com-fe5d36f2-cded-41f38-9eb@-c7719fc2f9f3
iscsi linux ign.1994-05.com.redhat:4c2elcf35e0

unmanaged-example-igroup
mixed linux ign.1994-085.com.redhat:4c2elcf35e0

Trident= E2t0|HE AM235t0] NetApp Element 2 EQ)|0] 5! NetApp HCI 28 7tM27|8 solidfire-san
K| gLk,

Element S2}0|t{= 2 25 0|22 X|LICt J2{Lt 25 0|Z0| S Tridentd| M 25
() et ol 2XIS sZslein 282 226kn 1R 28 0|22 T S 2N 282

7t™ELct.

24 ol

CHE KoM= element-managed A 0N EES element default 7IHZLCL.

tridentctl import volume element default element-managed -f pvc-basic-
import.yaml -n trident -d

fos=s=ss=s=ssscsessssssssosossssss=s=sssa=s femem==== R e

e e e e e e e e e P fro— e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o e fom -
frems=m=a==s et R fremememm=s I
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
fossssssssssssesessssoses oo sssssssss s R fossmessmemae==
fe========= femessesssssssasss s e se s esssss s f=m====== fememe==== 4

Google 2ZI2E S E
Trident= E2I0|HE AIBSIY 2E& 71N R7|E gcp-cvs X[ & ELICH
Google Cloud Platform0f|Al NetApp Cloud Volumes ServiceZl X|¢st= 2852 71 2™ off et
@ =28 ZE2E 7|ECE EES MEYLICL =& 2= U230 L”E &L LHELWI| B29| :/

ULALICL O E S0, AAZE HZJ} Q1 2R 10.0.0.1:/adroit-jolly-swift 2& dE2&=
QL|C} adroit-jolly-swift.
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Google Cloud Platform?2| of|

LIS Olo M= gep-cvs &l 28 28 AM88H0] adroit-jolly-swift HAENAN EES gecpevs YEppr
7tMZLICt.

tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

Fommemmcemsmerrrrrrrrrrers s re e e em o Fommmmom= Fommemmcemeomoee
Fommmmmmm== et Pommmmm== o= +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmssesesese s s s s e e it fommmmmmmmemem=
e L e e e S e et +

| pvc-ad6ccab7-44aa-4433-94bl-e47£c8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
Fommmmmmmmsmeososorreroememerene oo memmm o Fommomome Fommmmmmomoomo=s
Fommcmmomo= B e Fommcomo= oo +

Azure NetApp Files

Trident= E2I0|HHE ARSI 28 7t 7|8 azure-netapp-files K| ¥ ELICH

Azure NetApp Files 282 7INe{H S| 28 dERE 7|ECE &S AMELLICL
C20l L= 282 WELWZ| B2 . oe'—'?'—%l LICH O|E S0{, OIRE 2271 21 32
10.0.0.2:/importvoll 25 OE'_ QLICH importvoll.

Azure NetApp Files2| 0|

Lt Olofl M= azure-netapp-files 28 27t Y= importvoll MHAEHAM SES
azurenetappfiles 40517 7tNZLIC}

tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

e femememm== femmmemsmeaaaaae
o e e e e e e fro— e 4
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

frosssscesme s m e e oo s e a e e e e s e e o=
fre=s====m==s e et fe======s e +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |

R e fememeemeaeaa==
fmmmmmmm==a R fmmmmm==e femememaae +
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2. ONTAP-NAS-Economy E2l0|H{ 2| 22 Qtree =& 0|5
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2E 279/ of

{

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"defaults": {

"nameTemplate":

"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.Requ
estName} } "

}s
"labels": {"cluster": "ClusterA", "PVC":

"{{.volume.Namespace}} {{.volume.RequestName}}"}

}

189



EE o

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"useREST": true,
"storage": [
{
"labels":{"labelname":"labell", "name": "{{ .volume.Name }}"},
"defaults":
{
"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster

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

"labels":{"cluster":"label2", "name": "{{ .volume.Name }}"},
"defaults":
{

"nameTemplate": "pool02 {{ .volume.Name }} {{ .labels.cluster

1Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"

}

HASE oK E BEYLIC

o1

"nameTemplate": "{{ .config.StoragePrefix }} {{ .volume.Name }} {{
.config.BackendName }}"

ol 2*

"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{
slice .volume.RequestName 1 5 }}""
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23O gt Abet

T O o1 A=

It *{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}}' £ &LILCt.

i

B2 7IN2E 3R 7|Z =80 EF YAl Hl0|=0| A= 202 20|20 YHO|EELIL. o E SH
o

N
g

r

HE|EE 2EES 7INRE 3% =25 0|82 HMt Holo| RE 2|Hof| YolE o|§ ”MEEIS WELICHL

B
- A
3. Tridente AEE|X| FA U= S210[A HAX} AE
4. BZsloz olg) Qe 25 0120| MAE|X| %2 ZL Trident= % 72| Yo 2XHE ZTIst0] 1R 25
o|EO AHA‘loH__lL'_I-_

a2 ood

ERNEECINR == g

5. NAS ZH| 282l AtEXt X|H 0| 0| 64X
X|™EtL|Ct. CHE @ E ONTAP E2t0|H 9| &F
AIfEiL(CE

AR Trident= 7|& HY &0 w2t 2§2| 0|E2

A= E A
@ 2F 0|50| 0|E HctS £1stH =28 Mg T2 MATL

HIJAHO|A HA[OM NFS 2EES SFELIC

TridentE AFESIH 7|2 HIJAHO|A0 2ES AHot = Lt 0| &9 B Y| AH 0| A0 A
TOSH A OIAL|CH

oTTrT=2 T MHdH

o X

TridentVolumeReference CRZ AHE3tH StLt 0| 42| Kubernetes U2 AL 0| A0 A ReadWriteMany(rwx) NFS

EE2S AT 3RY &= USLICL O] Kubernetes H|O|E|E £F M2 Lt 22 0|F S MISLLICH

o HotS HESEY| 2ot kst 9| AM|A K0
* D E Trident NFS 22 E210|He} S2HEIL|CE

* tridentctl EE= 7|E} 7|2 Kubernetes 7| 50| OFHl 7| 50f o =6HX| &L Ct

O| Cto|{a M2 27l 2| Kubernetes HIJAHO| AN A NFS 28 3RE E0 ELICI.
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----------------- 4 Primary PV Secondary PV e —

"primary" ‘ 7 "seconda
®*r@ O =x=e

£ Trident
namespace
v TVol >

I
1
1
1
1
I
1
1
1
I
1
1
1
I
]
1
1
1
¥
1
1
1
I
1
1
1
1
1
1
1
bl

- e o o e
H

TridentVolumeReference
primary/pvci
4 . ’
---------------- - Storage B G CE P TP
Volume
2 A|Et
R HATIOE NFS 28 SRS A48 = ASLICH
o EES SRIEE AA PVCE FAEILICE
A HYAHO|A ARKHE AA PVCE| H|O[E{0]| HNAS £ U= HotS FO{RILICE
9 CH4& W AT O|AOA CRE 2HE £ U= HTHE BOo{gfL|Ct
SHAH Z2|Xb= CHA HLADO|A Sl ARXNAH E2|AMVolumeReference CR2 A S £~ Ql= #HoHS

FofgLtt.

CHAN | AT O] A0 M TridentVolumeReference S MASILICH

CHAN HUADO| AL AQXH= AA PVCE (X617 I8 E2|VolumeReference CRS A A SHL|LE.

o CHe dd2amo[ 20 5t¢| PVCE ZHELICE

Chat i AT0| A0 AQXH #E PVCY Hl0|E| AAE ALBSHI| 2I8H 519 PVCE BHELIC,
A2 5 T4 U JAHO|AS TS|}
HOtS BEE| I IYAHO|A 2t BRE AA LIYAHO|A AQK}, SHAE| Ba|Xt 3 Cf4 QAT O|A
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ARl YWY S =XV 2T A HE2 2 HA0M X[FELICE

THA|
1. * AA HUAAHO|A ARXK}: * PVC MM (pvel)S CHA HIQJADO|ARt SRS 4 Qs HEt
HLAHO|AOA FME(namespace2 AFREILICH shareToNamespace

o

=0{3}

rr
>
>

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl
namespace: namespacel
annotations:

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident PV2} EHAIE NFS AEE|X| 222 MASHL|CH

c HEE FEE FIES M8 PVCE 02| WA 0|AN ZRE = ASLICH
‘trident.netapp.io/shareToNamespace: namespace2,namespace3,namespace4 0| £

=0,

@ ° 2 Ar8%t0 2E HYAHO|A0 ZREY 4= + ASLICL OE ST, Ct3a ZELICH
trident.netapp.io/shareToNamespace: *

o FME HSUSIT-E PVCE YHIO|EY 4 shareToNamespace U&LICH

2. * 22{AH #2[Xt: * A WY AHO|A ARXIOA| CHY HIJAT O] A0 M E2|[HVolumeReference CRS
MM 2 QI ABS Hoist7| QI8 AFRAF XA A2 MASID kubeconFeHSHIAIL.

M- = =
3. * CHAN AT O|A ARQAE: * AA HJUATO|AS A ZESH= CHA H| QAT O] AN TridentVolumeReference
CRE THSLIC} pvcl.

apiVersion: trident.netapp.io/vl
kind: TridentVolumeReference
metadata:

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel
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4.« CfA HAAHO|A ARXE: * (pve2 "CHA HIJAHO|AN pvc MM (“namespace?). FAZ AF25H0
shareFromPVC &A PVCE X|™EL|CT

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

trident.netapp.io/shareFromPVC: namespacel/pvcl
name: pvc2
namespace: namespace?2

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() & pvcel 371 A4 pycELt R7iLt Zotok gLict,

21

Trident= CHA PVCE| =M E 9111 shareFromPvC CHA PVE 2A PVE 7t2|7|10 &A PV AEE|X| E|AAE
SRot= M| AE2|X| 2|AAT} Q= 619 282 E tHA PVE MMSILICH CHA PVCRF PVZE HAOZ HA|EILICE

Ok

7 252 AT

o] HIYAHO|ANM SREl= EES AHE = UASLICE Trident= 24 HIYAHO[ANM SFOH| CHEE HMAS
M3t =28S /o= E H2H o[ A0 Ciet HMAS FX|LCHL 2ES HZESts ZE HIYAHO| AT}
HMAHEH Tridentoll M S 2&S AHSLICH

“tridentctl get'5t¢l 22 #E|5t= Of AL ELICE

SEE|EIE A8%IH[tridentctl 619 EES M= BHE HAY & get JUSLICH XiAMlot LIE2
213:. /Trident-reference/tridentctl.htmi[tridentctl EH & SM|S ATSHAAIL
Usage:
tridentctl get [option]
e

* *-h, --help: =80 Cigt =S LICL.
* —-parentOfSubordinate string: 0% &4

* ——-subordinateOf string: HelE S ES Fot2 Mgttt
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Mgt Abet

* Trident= CHe HIYAHO|AYV SR 280 4= AS YUXE £ §SLICH O T3 L= J|EF ZZMHAS
AMESHH 7 =8 HIO|E S HO{MX| Q=5 ofjof LTt

* IL= shareFromNamespace M2 TridentVolumeReference MAHSIHLE CRE AMH|SHH A PVCO||

I:|'|°} HNAE FAY 5 shareToNamespace USLICE WM[A HTHS F|ASHHH 5t PVCE AHH|SHOF
gt
* 512 EEOIM = A 22 Y 02 E MY & SISLICL
E BXSHA
HLADO|A ZH S& HM[A0| CHEE XhM|Tt LIE2 CHS S HXSHMAIL.
* E HESIHAL"HUAHO[A 7t S 37 UILAHO|A Zt EE HAMAE I8l helloE AHEELICH

[=]
* HI2E AHMNEA|7] "NetAppTVE & ZESHA| 2 HFZHLICE.

SnapMirrorE A2 =E2 SHIL|Ct

Trident2 A{H E%loﬂ CHE|SH CIO[E{E SH[SH| floh of SE{AE O] 24 &4 DK E
22| AEQ B2l =8 749 0|2{3 2| E X[JELICL 0[F0| XIZE CRD(AHEAL X|E 2| &2
F9|)E AH85t0f ths HYE Y + ASLI

* 28 7h0j3 2 M4(PVC)

* 28 7h 02 2AS MAgLC

* 0|2 2AS e gLICH

* o AEH(H L 2u) Fofl 2kt 28 &7

* A8 HYQu EiE 0fo| 13|0|H Fof| SRIAE A SHAER ofS2|30|Me| Ral Het

=X AFE 27 Are
AlZfSt7] Hof| Ch3ah 22 AP 27 AFE0| SEE=X| 2RISHAL.

ONTAP 22{AF
* * Trident *: Trident {7 22.10 O] 4/0| ONTAPE H{AIEZ & 25t= A A Sl CHA Kubernetes S2{AE 250
QUo{oF ghL|Ct.
o *2IO|MIA *: AA S CHA ONTAP 22 AH 250N HIO|EH B HES AHEStH= ONTAP SnapMirror H| S 7|
20| MIA S 2SSO LTt XEM|SH LI 2 S "ONTAPS| SnapMirror 2t0|MIA JH2" RERSHMA|L.
]1|0-|EI

« * 22AE % SYM *: ONTAP AE2|X| BHAlEE T|0{~ISHOF RFL|Ct XbA|
7|-|9_" E"xof*'Mg_

O

FLHE2 2 "22{2H 8l sVM I|ofd

r

(D = ONTAP Z2iAE 2tel 2| 270l ALSEIS SVM 01Z0] TR3X| SelgiLic

* * Trident ! SVM *: I|O{2El @A SVME ER 22{AE{Q| TridentOll A AFEE 4= AO{OF SHLICE.
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£[= EEt0[H
=& SXl= ONTAP-NAS % ONTAP-SAN =2t0[H0j| A X| 2 LT,

2% Kubernetes 22 AE MM CFS THAIE A TL|CH

a. Of7f HE-E ALESH StorageClass 7HA|IE trident .netapp.io/replication: true BHELICH
ol

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: csi-nas
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-nas"
fsType: "nfs"
trident.netapp.io/replication: "true"

b. 0|X0j| MM =l StorageClassE AF2380 PVCE MAstL|C

o

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

c. 24 MEZ MirrorRelationship CRS MM gtL|LCt.
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kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
state: promoted
volumeMappings:
- localPVCName: csi-nas

Trident= 2E2| LI MEt S&2| ¢Xl H|0|H B3 (DP) MEE 7IY 2 C}E MirrorRelationship2| AER
ZCE x{3LIct

d. TridentMirrorRelationship CR2 7X2t PVCe| LHE 0|1t SVME Y &LICEH

kubectl get tmr csi-nas

kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
generation: 1
spec:
state: promoted
volumeMappings:
- localPVCName: csi-nas
status:
conditions:
- state: promoted
localVolumeHandle:
"datavserver:trident pvc 3bedd23c_46a8 4384 bl2b 3c38b313clel”
localPVCName: csi-nas
observedGeneration: 1

2. 2 Kubernetes 22{AE0|AM CHS THA| erL|Ct

g ¥ .
a. trident.netapp.io/replication: true 07 HZE A3t StorageClass £ THSLICH
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apiVersion:
kind:
metadata:

storage.k8s.io/vl
StorageClass

name: csi-nas
provisioner:
parameters:

trident.netapp.io/replication:

csi.trident.netapp.io

true

b. CH& 5l AA HEE ALE3I0{ MirrorRelationship CR2 A gtL|Ct.

o]
kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
state: established
volumeMappings:
- localPVCName: csi-nas

remoteVolumeHandle:

"datavserver:trident pvc 3bedd23c 46a8 4384 bl2b 3c38b313clel"”

X K
o

Trident| A LA =l 2HA|
x7|spetL|Ct,

Ol (£ ONTAPS| 22 7|23t)2 AHES SnapMirror 2171 443t

C. 0|0 M3t StorageClassE A5 PVCE M 4st0] 2 (SnapMirror CHAY) H&tS gfL|Ct

o

kind:
apiVersion:

PersistentVolumeClaim
vl
metadata:

name: csi-nas

annotations:

trident.netapp.io/mirrorRelationship:

spec:
accessModes:
- ReadWriteMany
resources:
requests:
1G1i
storageClassName:

storage:
csi-nas

csi-nas



Trident= TridentMirrorRelationship CRDE 2Qlst 2tA|7} gi= & ES MMSIX| ZELICE o] 2HA|7}

AUOC M Trident2 MZ2 FlexVol volumeS MirrorRelationshipdil H2|El €12 SvMmzt I|o{ 2=l SVMO|
BiX[St= 5 E&efL|Ct.

Trident Mirror Relationship(TMR)2 PVC 7t SH| 2tA|9| otZ E& LIEL= CRDRILICE CHa TMRO|= #dh=
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H|A|E YW 0| X PVCE 5ATLIC}
HZX Kubernetes 22{AE 0| CHE THAE S LCE
* TridentMirrorRelationship2| _spec.state_fieldE £ "promoted &G0 EBfLIC.

A2lE HYELH 0| 2= PVCE SAYLIC
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kind: SnapshotInfo
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:

snapshot-name: csi-nas-snapshot

3. EX Kubernetes 22{ AE{0|A TridentMirrorRelationship_CR 2| _spec.state_fieldS _promitted %
spec.promotedSnapshotHandle S 2 YUL|0|EstH] AHAFS| LHE 0|EC 2 YH|0|EELILCE.

4. 2 Kubernetes 22{AE0|A $AE TridentMirrorRelationship2| AEli(status.state = E=)E &tQIgHL|C}.

HYH = 0|z A E SFHCH

021 2HAIE =757] Hofl M| 1Kt AO|EZ BHS EHS MEASIL|CY
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1. HZX Kubernetes 22{AE0| M TridentMirrorRelationship2| _spec.remoteVolumeHandle_field 2£0|
YUO|O| EE|R} =X =elgtL|Ct.

2. HX Kubernetes 22{AE{0|A TridentMirrorRelationship2| _spec.mirror_fieldS £
‘reestablished ¥H|0| E&FL|CY,

57t =Y
Trident= 14} 257 2kt 250/ CT+8 Kl KlgtL|Ct

1%t PVCE MZ2 2%t PVCE ZEH|ELICH

o[O] 1k}t PVCR} 2Kt PVC7Zt YU=X| ERISHMA| .

CHA|

1. MHEl BX(CHA) 22{AE0|A PersistentVolumeClaim % TridentMirrorRelationship CRDE AMK|EHL|C}.
F(a2) 2HAEO|A TridentMirrorRelationship CRDE AFH[gfLICE.
. MEstai= A 2KKCHAN PVCO]l CHEH 1 kKA A) 22{AE{0| M| TridentMirrorRelationship CRDE A stL|LCt.

=
2.2
3

CHE = AL, 1K L= 2%} PVCO| 37|12 Z=FEtL|Ct
PVCE HAME 37|12 ZHY 4 JYCH, H|0|E 0| 3ix| 37| =0t 22 ONTAPE= X522 [ flevxolsE
shErefL|Ct.
PVCO|M SXIE HAHELICE
EXNE MASHAH 3xf Ex S 0| Cisl| Tt = J SHLIE A TLICH
2X} PVCO|A| MirrorRelationship= A&|BILICH O A| SHH SH| 2tA|1 7 ZO{ELCEH

* L= spec.state ZEE  promessed 2 |0 EEHLILCE,

PVC Atx|(0|Hofl 0|2{2 E)

Trident= SHIEl PVCE &QIstl 28 AHE Al5t7| Moj| SH| 241 S SHAEIELICt.

TMRS AtH|EtL|CH

O|2E A2l Bt Zo|M TMRE A{H|SHH Tridentd| A AHHIE 2t=3617| H0f| LEHX| TMRO| _PROJED_STATEZ
FEHEIL|C} ARISHER MEfSE TMRO| 0|0] PROJED_STATEO| = A9 7|Z= 0[3{ 2|7t ¢ioH TMRO|
M= 12 Trident?t 22 PVCE _ReadWrite_= SZgL|Ct O|&H| AX|SHH ONTAPS| 2 =E0i| CHSH
SnapMirror HIEHH|O[E{ 7} SHA|ELICE O] 2&0| &= 0|21 ZA0f| AtEE Z<2 M 0|2] 2HAIE Mg uj
_establed_volume SH| 4Ef2| { TMRE At&3HOF L|C}.

ONTAPZI 22t2l HEi mf 0|2 2AE YH0|ERLICE

0 2tA= Y E = ANEX HHO|EY  UJELICE E= HEE AE8HH 2 E U0 EE £ state:
promoted state: reestablished U&SLICH CHA = 215t ReadWrite 2822 54Y I
_promotedSnapshotHandle_2 A3t ?ix EES S+ S8 AMAES X[¥E %!%LIEL
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ONTAPO| 2Z2tQIel il 0|2 2AH E Yoo ERLIC

TridentO] ONTAP 22{AE0] 2T HZE[X] 242 HEiol M CRDE AHE3H0 SnapMirror G0|ES Y &
UELICE CFS TridentActionMirrorUpdate Of| K| &AIS AIXSHMA|L.

o

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-b

spec:
snapshotHandle: "pvc-1234/snapshot-1234"
tridentMirrorRelationshipName: mirror-b

status.state TridentActionMirrorUpdate CRD2| MEHE BtHSIL|C}. O] 242 SUCCEEDED,In Progress
K= Failed_OlM 7tX 2 = JSLICH

CSl ESZX|E Ar8EL Tt

Trident2 £ AFE5I0{ Kubernetes S2{AH 0| /= LE0 S &S MHEHO=E MMt HEY
A OIAL'E" uCSl EEEXI 7|I_||.

e

CSI EEZX| 7|52 MESHH X 8l 7t8d SHof| tfet %Eoﬂ Chst MM AT L EO| She| o= HiohE
UAELICH 25H9| 2R E SFXH= Kubernetes Zt2[AH7F @ 7|HEe| = EE Mg 4= JFLICHL === X[ LY
L= oy X9 ofe] 7tEd ol /IKIE = AELICE Trldent— s & OP9IE*'X101|H HIAZEE =FS

ZHHSHA| T2H|M S 4 Y2 CSI EEZX|E AFREL|Ct.
CSI EZ2X| 7150] Tifs "017|" XHAI| Lot= AL,

Kubernetes= & 7HX| 1Rt 28 HiQIY ZEE MSELIC

* VolumeBindingMode ' B “Immediate MANSIH TridenttlAd EEEX|E QAIGHK| g1 SE2 MdeL|Ct
ZE Hield 8! A Z=2H|N'd2 PVCZt g wl HE|EL|Ct o] 82 7|2240|H volumeBindingMode
EEEZX| Mt 35?12 HEOIX| gt= SHAE0| HYYLICH EF 2E2 2¥H Pod2| 0| 27 A0 Z&E(X]|
o MY ELCH

* VolumeBindingMode ' ‘WaitForFirstConsumer MHESIH PVCO| Cigt 7 =& M- 5l HiQIZ 0]
PVCE AtE%t= ZETH o2k 10 WA E mi7hx| X|HEL|CE O] A StH EEZX| 9? Apgtofl et M8kl =
L™ HetE X517 28 =&0| MdEL|Ct.

0

@ “WaitForFirstConsumer' HIRIZ 2 E0j|A= EE2X| 2{|0|50| ER5IX| &¥&L|Ct 0] 7|52 CSlI
EEZZX| 7|51 S2EOZ AT 4 Ql&L|C.
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AlHSH= Kubernetes 22{AH "X &= Kubernetes 7"

]

kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99dt",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:49z2",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

* 2HAHS LEO= EEEX] QA B topology. kubernetes.io/zone 2 HAESH= 2|0|=0] Q0{0F
(‘topology.kubernetes.io/region &fL|Ct. EZZX|E QA2 H TridentE AXI5H7| Hof| AR =E0
o|2{¢gt 2|0] £ * 0| QUO{OF Trident ErLIC}.

kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

{ .metadata.labels}]{"\n"}{end}' | grep --color "topology.kubernetes.io"
[nodel,
{"beta.kubernetes.io/arch":"amdo64", "beta.kubernetes.io/os":"1linux", "kube

rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"nodel", "kubernetes.io/
os":"linux", "node-

role.kubernetes.io/master":"", "topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-a"}]

[node?2,

{"beta.kubernetes.io/arch":"amdo64", "beta.kubernetes.io/os":"1linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node2", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/worker":"","topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-b"}]

[node3,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node3", "kubernetes.io/
os":"linux", "node-

role.kubernetes.io/worker":"", "topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-c"}]

15 EZ2X| 214 Holl=

Trident AEE2|X| HAE= 718 FHE 7|ECE SES MEHANOE TZH|NUISIEE A 4 JASLICH 2
Al C o= XY El= g9 9l Y SE2 LIEN s M EE0| I E 4 supportedTopologies UELILCE
O|2{st WA EE ALE5H= StorageClasses?| A2 XY El= HH/FHN A 0of|2E OHE2|AHO|MAHN RHESH=

g0zt =50| YHELCt
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CHS2 ol = Folof of iL|Ct.

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl

managementLIF: 192.168.27.5

svm: iscsi _svm

username: admin

password: password

supportedTopologies:

- topology.kubernetes.io/region: us-eastl
topology.kubernetes.io/zone: us-eastl-a

- topology.kubernetes.io/region: us-eastl
topology.kubernetes.io/zone: us-eastl-b

JSONS E XA

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "san-backend-us-eastl",
"managementLIF": "192.168.27.5",
"svm": "iscsi svm",
"username": "admin",
"password": "password",
"supportedTopologies": [
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-a"},
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-b"}
]
}

supportedTopologies HMAEL X[ U Y FFZ | St= o AHEELICE of2{st

@ "2 StorageClass 0| Hlag 4= A= 319 tsst 2t SE2 LIEF-L|CE ti‘o.l'EOﬂH Il%Elf
Ao 8l Aol o1 &leto| XL eHEl StorageClasses| AL Trident= HAlE| 252 MAT!

AEZ|X| EEE Mg supportedTopologies & YSLICH CHS 0| & HZSHMAIL.
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version: 1
storageDriverName: ontap-nas
backendName: nas-backend-us-centrall
managementLIF: 172.16.238.5
svm: nfs svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b
storage:
- labels:
workload: production
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- labels:
workload: dev
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b

O] 0l region H zone 20|22 AEE|X| E2| {|X|E LIEFHLICE topology.kubernetes.io/region

topology.kubernetes.io/zone 2AEZ|X| 22 AFEY = U= XIS XHEL|CE.
2CHA|: EEZX|E QA= StorageClassesS M O|gtL|Ct

SAHS LEO M3 &= EEZX] 20|22 7|He=E StorageCIassesE Mol EEZX| HEE Hotet &
UA&LICE o|ZH 7| stH PVC QA0 Chet 2 HAE S st AEZ|X| 22 Tridentd| M HSot= 28
9| 5t METZH 2™ E L

rulo
>
00
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: netapp-san-us-eastl
provisioner: csi.trident.netapp.io
volumeBindingMode: WaitForFirstConsumer
allowedTopologies:
- matchLabelExpressions:
- key: topology.kubernetes.io/zone
values:
- us-eastl-a
- us-eastl-b
- key: topology.kubernetes.io/region
values:
- us-eastl
parameters:

fsType: "ext4d"

2/0ll M3 E StorageClass H2|0[A volumeBindingMode = & WaitForFirstConsumer AHEL|CH. of
StorageClassOl 28E pvce popOA EZE WX =SSHK| fELICH. & =
‘allowedTopologies AFEE & 8l JHZ HSgfLICE. netapp—san—us—eastl StorageClasst %O
Ho|El WA= pvcE ‘san-backend-us-eastl MAgrL|Ct.

3CHA: PVC dH L AMLE
StorageClass”Zt M4 =|0] BAIE0f| O EH PVCE Mdd = AELICE

Ozl OIE spec BESIMAIL.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-san
spec:
accessModes:

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

O LI AEES ALt PVCE USH LISt 22 Zatvh e/etL|Ct
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kubectl create -f pvc.yaml
persistentvolumeclaim/pvc-san created
kubectl get pvc

NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS

AGE

pvc-san Pending netapp-san-us-eastl

2s

kubectl describe pvc

Name: pvc-san

Namespace: default

StorageClass: netapp-san-us-eastl

Status: Pending

Volume:

Labels: <none>

Annotations: <none>

Finalizers: [kubernetes.io/pvc-protection]

Capacity:

Access Modes:

VolumeMode: Filesystem

Mounted By: <none>

Events:
Type Reason Age From Message
Normal WaitForFirstConsumer ©6s persistentvolume-controller waiting

for first consumer to be created before binding

Tridentoll M 2&2 443t PVCO| HIRIE3I2{H PODOIM PVCE A ELICEH CIZ O|E HESHAIL.
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apiVersion: vl
kind: Pod
metadata:
name: app-pod-1
spec:
affinity:
nodeAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: topology.kubernetes.io/region
operator: In
values:
- us-eastl
preferredDuringSchedulingIgnoredDuringExecution:
- weight: 1
preference:
matchExpressions:
- key: topology.kubernetes.io/zone
operator: In
values:
- us-eastl-a
- us-eastl-b
securityContext:
runAsUser: 1000
runAsGroup: 3000
fsGroup: 2000
volumes:
- name: voll
persistentVolumeClaim:
claimName: pvc-san
containers:
- name: sec-ctx-demo
image: busybox
command: [ "sh", "-c", "sleep 1h" ]
volumeMounts:
- name: voll
mountPath: /data/demo
securityContext:
allowPrivilegeEscalation: false

0| podSpec2 KubernetestlA S X0 Q= = =0 PodE 02st] = us-eastl-b @Y Y= ZE LE

ZO| M MEHSIEE ys-eastl-a K|A|RLICE us-eastl

rin

Ct

dlo

=S YZoHAIL.
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kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

app-pod-1 1/1 Running 0 19s 192.168.25.131 node?2
<none> <none>

kubectl get pvc -o wide

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE VOLUMEMODE

pvc-san Bound pvc-ecblelal0-840c-463b-8b65-b3d033e2e62b 300Mi
RWO netapp-san-us-eastl 48s Filesystem

HHAIEE AO|0|ESHH ZEA|ZLICtH supportedTopologies

-

7| & WA EE AH|O|ESIH A8 tridentctl backend update HHE2 EYY 4 supportedTopologies
UAELICE 0l= o[0| Z=2H|XJE HEo| F&S FX| %2H =% PVCO|ITH ALEEILICE

KtMISE LIE S 2RISHYAIR

* "UH|O|LA0] it 2| a2 E 2| RLICH

° “EI:E HEﬁHjlu

ARAF ZHY

I SE(PVS)2Q| Kubernetes 28 AHA2 SEL| AE SAM2E X[HELICH TridentE
A8t W E 252 ARAS M5 Trldent QUM HHE AHLS JIMRD, T|E
ARHAOM M 2 ES M5k, ALl 22 CI0|E|S 2RE 4 LT

=25 AHAME2 ontap-nas, ontap-nas-flexgroup, ontap-san,,, ontap-san-economy solidfire-

san Of|A X[ AELICH gep-cvs'H “azure-netapp-files E20[H.

A|Zst7| o
AHARS ALEStE{H Q[ AHAF HE 2212t CRD(AFEX} "ol 2|4 A HO|)7t A0{OF BfL|Ct Kubernetes
Orchestrator2| A IL|CHOY|: Kubeadm, GKE, OpenShift).

Kubernetes HHZO|| ALHAF ZAEE2] 5§ CRD7| ZSE|X| U2 R S TSN LEE AHAF ZHEEHE
HY ZLSEL|CF,

@ GKE &Z0M 2R AI ZF 2HME 488 Z A HEERE YK OHYA| 2. GKEE
LHEPEL ST ALAE A

208


https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/

1. & "VolumeSnapshotClass' 2tEL|Ct XtA[Tt LIE2 S "VolumeSnapshotClass"& =t A

2. 7|
o

Q.
° 7t driver Trident CSI E20|HE 7}2|ZIL|LC}.

° deletionPolicy = Retain & 4 Delete USLICH 2 HESHH Retain JHHIE AMHSHE AEE|X]
SHAHL 7|2 S2[H A-MAF0| HEEILICE volumeSnapshot

o

cat snap-sc.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

Z PVCY| AHARS MMTILICE

° O] oflof M= 7|1&E PVCe| AAS H-detLtt.

cat snap.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: pvcl-snap
spec:
volumeSnapshotClassName: csi-snapclass
source:

persistentVolumeClaimName: pvcl

° 0] of|oi A= 0| E0| 2l PVCO| Cliet 28 ARMA NE pvcl MMt D AMM O|ES 2 pvcl-
snap AH™ELICt. VolumeSnapshot PVC2 FASIHH “vVolumeSnapshotContent AKX AHAS
LtEtL = 2ix|e HZAEL|CE.

kubectl create -f snap.yaml
volumesnapshot.snapshot.storage.k8s.io/pvcl-snap created

kubectl get volumesnapshots

NAME AGE
pvcl-snap 50s
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° VolumeSnapshotdi| CHet K| E pvcl-snap BESHH AHE = volumeSnapshotContent USLICH
= Snapshot Content Name O] 2AH4FZ M|E3t= VolumeSnapshotContent K|S AE LT
‘Ready To Use ' DH7 = AHAS AFESI M PVCE HH Y + US S LIEHELILCE

=2 ocoo=2 T Moo=

kubectl describe volumesnapshots pvcl-snap

Name: pvcl-snap
Namespace: default
Spec:
Snapshot Class Name: pvcl-snap

Snapshot Content Name: snapcontent-e8d8alca-9826-11e9-9807-
525400£3£660

Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl

Status:

Creation Time: 2019-06-26T15:27:29%Z

Ready To Use: true

Restore Size: 3Gi

82510 M0 2AZ HHEl VolumeSnapshot2 AFE3StH PVCE MAE <pvc-name> 4= dataSource

o =
I Ct. PVCIt M4 &l = PODOI| £A1510 CHE PVCeL ORI 2 A8 e 4= JAELICE.

= AN

ol ét'**i'l-lt. £ "KB: Trident PVC AHAFM PVCE MASH=

CHS oloiM= E HIO|E BE2 2 AHE3H0 PVCE pvcl-snap ZHELCLH
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cat pvc-from-snap.yaml
apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: pvc-from-snap
spec:

accessModes:

- ReadWriteOnce
storageClassName: golden
resources:

requests:

storage: 3Gi
dataSource:

name: pvcl-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

=8 2HMS 7INBLIT

Trident= 22{AH 22|X7t 24H|E M52 Trident 2| 20{[A HEE

2l A
VolumeSnapshotContent £ "Kubernetes At L2 H[ X' =l AHAF

HARZ 71N E £ JYZE 5t7| 2l
o=} Aﬂﬁ"xl?_i%”—l':f.

AIEFSE2| Hof|

TridentOf| A AHAFO| M9 2EE2 MMSHAHLE 71X QL0 BfLICE

THA|

1. * 22{AE #2|X}: * VolumeSnapshotContent YHAIE AMARS XX o= A E MMdetL|Ct O2{H
Tridentofl A AHAF QI =227} ARHE|LI|C

° Of| A HHoll= ALHAFO| 0|22 annotations ASE “trident.netapp.io/internalSnapshotName: <"backend-
snapshot-name">"X| & gtL|Ct.

° <name-of-parent-volume-in-trident>/<volume-snapshot-content-name>" 0f|A]
‘snapshotHandle  X|HEL|CE, O] HEE E30A 2F AHL0| TridentO MSst= S
‘ListSnapshots MEYILICE

o
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apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotContent
metadata:
name: import-snap-content
annotations:
trident.netapp.io/internalSnapshotName: "snap-01" # This is the
name of the snapshot on the backend
spec:
deletionPolicy: Retain
driver: csi.trident.netapp.io
source:
snapshotHandle: pvc-£71223b5-23b9-4235-bbfe-e269%9ac7b84b0/import-
snap-content # <import PV name or source PV name>/<volume-snapshot-
content—-name>
volumeSnapshotRef:
name: import-snap

namespace: default

2. * 2B{AE #2|X}: * VolumeSnapshot 7|'|X1|§ HZX8t= CR2 volumeSnapshotContent MABIL|C} O]
A2 XGE HUYAHO|ANN E AHBSIEE HMAE volumeSnapshot RHBILICE

ol
CHS oMM = HEHE 2 HXSH= volumeSnapshotContent 0|§0| @l import-snap-content CR2
import-snap BH&LICE VvolumeSnapshot.

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:

name: import-snap
spec:

# volumeSnapshotClassName: csi-snapclass (not required for pre-
provisioned or imported snapshots)

source:

volumeSnapshotContentName: import-snap-content

3. * LHE M2|(ZX| 2R elS): * 5 AL ZEMXI MZ MM El S volumeSnapshotContent Q1AISHT
ListSnapshots S2t5 HEMSLICt Trident?t £ “TridentSnapshot’ 44 ghL|C.

o QI AL XM T|7F S(8 VolumeSnapshotContent) 2 readyToUse, 2 VolumeSnapshot(E) 2
“true’ - ELILCE

° Trident?} “readyToUse=true @t2tatL|Ct.

C -

4. * DE ALEX}: * M £ FXSH= volumeSnapshot A S BHSLICH PersistentVolumeClaim. O7|A (SE=
spec.dataSourceRef) OS2 VolumeSnapshot O|SRLIC} spec.dataSource

o
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CHS WA AM = BHE import-snap 2 HZ6t= PVCE volumeSnapshot BHELICE

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: pvc-from-snap
spec:
accessModes:

- ReadWriteOnce
storageClassName: simple-sc
resources:

requests:

storage: 1Gi
dataSource:

name: import-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

ARAES ABOH =28 HIOIHE SELICE

% ontap-nas-economy E2I0|HE A0 Z2H|XJE 282 =S IS | 26 7|2H o= ARA

ClAE2| 7 SHZELICH ontap-nas 2HAFA 21X H|O|EHE ‘_rl SIEE .snapshot CIHERZE AEEL|CE

8 294 S/ ONTAP CLIE AIE3I0 285 0| A0 7|1=5 & MEfl= SALLIC

clusterl::*> volume snapshot restore -vserver vs0 -volume vol3 -snapshot
vol3 snap archive

@ ARHAFEAES SROHHE 7|1E 28 70| HOAATLICE AL ZARE0] WHE = =F HI0[E0
Chet 13 Ateh2 & ELT
HAFO A A =8

Trident= (TASR) CRE AFE30{ AL M HIXIZ|0M LL5HH 2ES =S¥ = ULE
TridentActionSnapshotRestore 2fL|Ct. 0] CR2 &4 Kubernetes ZX| 2 2HES6HH 20| 2= E 20| =
FXI=|X] &Lt

Trident= ontap-san-economy , , ontap-nas, , , ontap-nas-flexgroup azure-netapp-files OflA]
AHAESE ontap-san X|glgL|ct, gcp-cvs, google-cloud-netapp-volumes % solidfire-san

C2}0[H.

x}
HiRIFE PVC 3 M8 7t 28 240 QL0{0F gLCt.

o

* PVC &Ef7t Bound@IX| 2olstLt,
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kubectl get pvc

* SF 2HNE MEE FH|7} EJ=R| =elgc),

=

kubectl get vs

EHA|
1. TASR CR2 MMgiL|Ct. O] ofloflM= PVC B 28 AHAk|| CHS CRE pvcl “pvcl-snapshot A& gtL|CH,

() TASRCR2 PVC & VSTt i LIAT|O|A0 R0fof EHLIC

cat tasr-pvcl-snapshot.yaml

apiVersion: trident.netapp.io/vl
kind: TridentActionSnapshotRestore
metadata:

name: trident-snap

namespace: trident
spec:

pvcName: pvcl

volumeSnapshotName: pvcl-snapshot

1. CR

mjo

HESof ARk SRELICE 0] o= AR AFIA “pvet S EILICE

kubectl create -f tasr-pvcl-snapshot.yaml

tridentactionsnapshotrestore.trident.netapp.io/trident-snap created

21

Trident= AR4F0| A ClIO|E{E SRISLICH AHMMF 71 LEHE 2Holet = JAELIC
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kubectl get tasr -o yaml

apiVersion: trident.netapp.io/vl
items:
- apiVersion: trident.netapp.io/vl
kind: TridentActionSnapshotRestore
metadata:
creationTimestamp: "2023-04-14T00:20:332Z"
generation: 3
name: trident-snap
namespace: trident

resourceVersion: "3453847"
uid: <uid>
spec:

pvcName: pvcl
volumeSnapshotName: pvcl-snapshot
status:

startTime: "2023-04-14T00:20:34z2"
completionTime: "2023-04-14T00:20:372"
state: Succeeded

kind: List

metadata:

resourceVersion: ""

* R E2 EL Trident= Zoff 2l Al 2P E RS2 2 MAIESHK| EELICH ZHYS CHA| s=Adtiof

o =
o 2| X} HBH0| gl= Kubernetes AFE A= OHE2|AH 0| HIUAH 0| ANA TASR CRE MMEt &~
Ql= 22| Xto| At Brotof g 4~ Q&L|LCt,

Kubernetes HiZ A| AHAF AEE2{9F CRDZF ZHE[X| 42 F R Ch3ah 20| HiZEE 4= ASLICE.
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cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshots.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-
controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-
controller/setup-snapshot-controller.yaml

@ Lot AR namespace HIYAHO[AE €10 deploy/kubernetes/snapshot-
controller/rbac-snapshot-controller.yaml YOO/ EQL|CE

A
#H g3

== LH A

= —At:iHA"

* "VolumeSnapshotClass"
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