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HINFSE. BEFRAUTIARIRE:

Type ESEAVTE TR B AR I5IR)
"unix" enabled enabled enabled
Kerberos 5i enabled enabled enabled
Kerberos 5p enabled enabled enabled
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spec.nfsMountOptions S

* spec.nfsMountOptions: sec=krb5 (BRIIEFMIIZ)

* spec.nfsMountOptions: sec=krb5i (B@IRIEFMMNZEUNBH1FRF)

* spec.nfsMountOptions: sec=krb5p (BPIIUEFNNE LUK S FIFRFARIF)
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apiVersion: vl

kind: Secret

metadata:
name: backend-ontap-nas-secret

type: Opaque

stringData:
clientID: <CLIENT ID>
clientSecret: <CLIENT SECRET>

apiVersion: trident.netapp.io/vl

kind: TridentBackendConfig

metadata:
name: backend-ontap-nas

spec:
version: 1
storageDriverName: "ontap-nas"
managementLIF: <STORAGE VM MGMT LIF IP ADDRESS>
dataLIF: <PROTOCOL LIF FQDN OR IP ADDRESS>
svm: <STORAGE VM NAME>
username: <STORAGE VM USERNAME CREDENTIAL>
password: <STORAGE VM PASSWORD CREDENTIAL>
nasType: nfs
nfsMountOptions: ["sec=krb5i"] #can be krb5, krb5i, or krb5Sp
gtreesPerFlexvol:
credentials:

name: backend-ontap-nas-secret

2. EREEL—PHeENREXHEIEER:

tridentctl create backend -f <backend-configuration-file>

NREwHENZRY, NEHEELIEE, ERILUETUTaLKREFEHTURELRERRA:

tridentctl logs

HBEABIEREX ARG, ERLUBRIETT create a5,
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* mountOptions: sec=krb5 (BHICIEFNNZE)
* mountOptions: sec=krb5i (BAIIEMNNE UK B BRP)
* mountOptions: sec=krb5p (BRIIEFNINZE UK B HBHFEFARF)

B{IEE — 1 Kerberoséhill, MIRESIRTIRFIEEZ MKerberosMELF. MNZERE—TET, NRE
EFERIREICEPEENMELRS S EEFERINRPEENMERIRE. WEFHERENRML T,

T
1. ERALLTFRBI63EStorageClass Kubenetesit& :

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-nas-sc
provisioner: csi.trident.netapp.io
mountOptions: ["sec=krb5i"] #can be krb5, krb5i, or krbbp
parameters:
backendType: "ontap-nas"
storagePools: "ontapnas pool"
trident.netapp.io/nasType: "nfs"
allowVolumeExpansion: True

2. QETFRES:

kubectl create -f sample-input/storage-class-ontap-nas-sc.yaml
3. BREIEFME:

kubectl get sc ontap-nas-sc

TNEBFERMUTFUTATRIRES:

NAME PROVISIONER AGE
ontap-nas-sc csi.trident.netapp.io 15h
iCES

PIRFMEEIRNEELS. BIERIURES. BSRUTRE LES"
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* ERR RIS spec. storage. kerberos FEX
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* kerberos: sec=krb5 (BPIEIEFNNZR)

* kerberos: sec=krb5i (BRIRIEFNIZE LUK B11RIF)

* kerberos: sec=krbb5p (BRIEIEMNNZ KRS HFIFRFARIR)
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apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-anf-secret
type: Opaque
stringData:
clientID: <CLIENT ID>
clientSecret: <CLIENT SECRET>
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-anf
spec:
version: 1
storageDriverName: azure-netapp-files
subscriptionID: <SUBSCRIPTION ID>
tenantID: <TENANT ID>
location: <AZURE REGION LOCATION>
servicelevel: Standard
networkFeatures: Standard
capacityPools: <CAPACITY POOL>
resourceGroups: <RESOURCE GROUP>
netappAccounts: <NETAPP ACCOUNT>
virtualNetwork: <VIRTUAL NETWORK>
subnet: <SUBNET>
nasType: nfs
kerberos: sec=krbbi #can be krb5, krb5i, or krbbp
credentials:

name: backend-tbc-anf-secret

etV uct Gl



apiVersion: vl
kind:

metadata:

Secret

name:
type:
stringData:
clientID:
clientSecret:

Opaque

<CLIENT ID>

apiVersion:

kind:

metadata:
name: backend-tbc-anf

spec:

1

storageDriverName:

version:

subscriptionID:
tenantID: <TENANT ID>
location:
servicelevel: Standard

networkFeatures:

TridentBackendConfig

Standard

backend-tbc-anf-secret

<CLIENT SECRET>

trident.netapp.io/vl

azure-netapp-files
<SUBSCRIPTION ID>

<AZURE_REGION LOCATION>

capacityPools: <CAPACITY POOL>

resourceGroups:

netappAccounts:

virtualNetwork:

<SUBNET>
nfs

subnet:
nasType:
storage:
labels:
type:
kerberos:

encryption

credentials:

name:

i

150

2. {5

sec=krb5i #can be krbb5,

F LT heIBMNECE X O EN:

<RESOURCE_GROUP>
<NETAPP ACCOUNT>
<VIRTUAL NETWORK>

krb5i, or krbbp

backend-tbc-anf-secret

tridentctl create backend -f <backend-configuration-file>

NREImEVERW, W/EHECE HIRR

tridentctl logs

mo AR

S0 /G

AILUETTUA T e RkEFAEUBE R ERE:



WEHEEEEXHFNREE, ErRIUEXIETT create 5<%,

BIERTEAEZS,
& B] LB 1E R ECE K KerberosINZH &,

T
1. {ERALLTRBI6)7EStorageClass Kubenetes It :

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: anf-sc-nfs
provisioner: csi.trident.netapp.io
parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "nfs"

selector: "type=encryption"

2. BIERTFfiE:

kubectl create -f sample-input/storage-class-anf-sc-nfs.yaml

3. HIRELIEEFMEE:

kubectl get sc anf-sc-nfs

TNEREMFUTRSREH:

NAME PROVISIONER AGE
anf-sc-nfs csi.trident.netapp.io 15h
fCES

SIBFERIRNEREES. EMETUERES. BSHUTRE TLEE"

ERIRIR VR E E LN

Asta Controlfic B2 Al F MIRERIFIRIR (I 1E R TridentActionSnapshotRestore
(TSR) CR, IltCRAE{EE S Kubbernetesi#fE. EIRERMEASFHARE.

Asta Control it B2 251 L RITIREBER ontap-san, ontap-san-economy, ontap-nas, ontap-
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nas-flexgroup, azure-netapp-files, gcp-cvs, M solidfire-san RXENFEF-

ez el
B BB HE RIPVCHIB] R EIRER,

* WIEPVCIRESEEEHE

kubectl get pvc

* BIABIRIBEAEEME. FUER.

kubectl get vs

g
1. BI#TSR CR, IERFIEHIPVCEIZECR pvel FEIRIR pvcl-snapshoto

cat tasr-pvcl-snapshot.yaml

apiVersion: trident.netapp.io/vl
kind: TridentActionSnapshotRestore
metadata:
name: this-doesnt-matter
namespace: trident
spec:
pvcName: pvcl
volumeSnapshotName: pvcl-snapshot

2. WACRUUMIRIBEIR, Ithf4E MSnapshotif R pvels

kubectl create -f tasr-pvcl-snapshot.yaml

tridentactionsnapshotrestore.trident.netapp.io/this-doesnt-matter
created

&R
Asta Controlfd B2 MIREBIRREIE. &) LAISIERIBIR IR TS,



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: this-doesnt-matter
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:

* ERZHIBERT. NRKEKE. Asta Controlic BEFRF A BEIEIRILIZIE. EFEEZHH

. B EERHIIRIKubbernetes B F A BEABFHIR. AT RRRE
#5 ZIERAIEETSR CR,
fEFSnapMirrorE &

&a] LUFEBAstra Control it B2 E— N ERE LRV S FER VB INE 2B Q12 S
BRAR. WEARMIRESFEE, S EREERIMANBEENERE X (CRD)HIT
AT 21E:
- EHZERIREBEER(PVC)
MR > BIEEG X T
. HhBRSBIGE R
© EREIER TIRF TR (M)
o TEEEEE AT FRRZRE T AR (1 R B P s A ST RS AN

10



ke S
FraZ a0, BHERR TERE M

ONTAP &£

* Astra ControlEZEF2%: Astra Controli e BFEF23. 10 E S ARANEHA "2 iFaAsta = TN IHEE" AL TFfE
FAONTAPYEN fGimBYJRF B #xKubbernetes5£8% .

* YFRIE: AOERF EIRONTAPEEE B AEREIERIFPERIONTAP SnapMirrorE ¥ aliE, 55N
"ONTAP FaJSnapMirroriF Al A" BXIFMAEE ...
POE:
* EEEEFISVM: ONTAPTEERIRN IR FWFERS. BB "S5 SVM WERLA" BXIFMER ...

() SR ONTAPEE 2 IS I AR ERSVMEIREHR—H.

* Astra Control E&EFMSVM: MHFIZFESVMHAZIN et BArEEEE ERYAstra Control B &2 F R,

S ERIRENIZRE
* ONTAP -NASHIONTAP SANIRGIfEFE L iFEE 4,

BIZREPVC
REBLUT I RAEACRDRAIEEEM —LEZEIEIERBRXR,

P$IE
1. f£EKubbernetes&E8f FHITUTHE:

a. fEF B StorageClassX & trident.netapp.io/replication: true B,
ANl

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. {5 %A eiE R StorageClassBlIEPVC,
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Nl

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

C. fERZHIE S 8RB RXARCR,
Nl

kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
state: promoted
volumeMappings:
- localPVCName: csi-nas

Astra ControlEL B2 F =R IVERIAERNE B URERN ST HIERIP(DPYIRES. AREBERHREXRZIVRE
FEo

d. $XKEXTridentMirorRelationship CRIAFKEXPVCHINERZ F#RFISVM,

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. = 4kKubbernetesE & FHITIU T L E:
a. {§Mtrident.netapp.io/replication: true2# 8l StorageClass.

Nl

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

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

trident.netapp.io/replication: true

b. £/ BHrflIRE S EBIREXRCR,
Nl

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”



AstaizH FR BRI E AR E R X R RS 2 MR (SHONTAPHIZRIA ZERE 2 7F) B SnapMirror X Z 2t H
1TH08E 1.

C. fEMFRItEZRIStorageClassBIE—TPVCLUREZ4(SnapMirror BF)o

Nl

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: csi-nas
annotations:
trident.netapp.io/mirrorRelationship: csi-nas
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1Gi
storageClassName: csi-nas

Astra ControlBR B2 510 E 2 B FE TridentMirorRelationship CRD. MR It X RARTFE. WTTEBIEE
E, NREFERERXR. Astraiz il ERZFBHAEFFlexVolEME R SHEHRXRZTENTIESVME
IR EXRREMSVM L,

EEHIRE

ZRIRBRR(TCR)Z—MCRD. RRPVCZEIERIX RN —in. BIFTXR EEHAE— TS, ZRE=SE
WFAstra ControlELBIZFFARHVIASE 4. BIRTXAR EERAFUTRKE:

* BEI AMPVCERRHEXANBETE. XB— KR

* 1'F: AMPVCHIREHEER. HAREIERNBRNFREERXR.

* EWNEL IMPVCERBRXANERS. URIHATZREXRT.
c IRBMEBESFEEUXR. ANERBZERENRNE. WAHERBEMEILARS.
* MREBZBIRGREULXRFR. WEMBIZFPRSFRY.

EitRIIMNA PR FS HR Rl FH 4 BNPVC
£ —ZkKubbernetes&E & FITIA T :

* ¥ TridentMirorRelationshipBy_spec.state F EXE# N promoteds

I XA ERPEFR S HiEl e A 5RBIPVC
RSB IR )MRE. ITU TS BIEA—&PVC!
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TR
1. #£FKubbernetes&8¥ £, BIEPVCHIRIR. HEFEIERR,

2. f£EKubnetes®EE% F. BlI7Snapshotinfo CRUFKEXAERIFAE B
T

kind: SnapshotInfo
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
snapshot-name: csi-nas-snapshot

3. FZ-RKKubernetes®EE¥ . ¥§ TridentMirorRelationship_ CRHY_spec.state F EXE# /9 _promoted_
#_spec.promotedSnapshotHandle_. LARIIREBAI R EZRRE FRo

4. E” 4R Kubernetes&EEf £, HiATridentiR R X REVIKES (stats . state FER) A ERF

FEHRERBEERFEERRR
HEERRIRERAZEL BEFEERFREEHI—IR,

T
1. £ BKubernetes®EE# . HREEFH TundentMirorRelationship LB _spic.netVolumeHandle FEZHI(E,
2. TEZ4KkKubernetesfEEf E. ¥ Tridentii{& X HAY_spec.mirector FEXFHE reestablishedo

HAthig(F
Asta Control FRBRZFFIFFEE B K% LITIU THRIF:

B EPVCEHIZIFEI—LKPVC
WFREEE— N EPVCH—NAREPVC,

iz

1. MBI &K (B+5)EEFHIFRPerbestentVolumeClaim# TridentMirorRelationship CRD,
2. MECGR)EE T MIFRTridentMirorRelationship CRD,

3. EE(CR)ER EANERITMNH ZHK(BIF) PVCEIEHFHAITridentMirorRelationship CRD,
JAEESEGR. EPVCI _HPVCHIA/N
A LUEEEEPVCHIA/) WMRIIEEEI LA/ ONTAPR BshY BEf B txflevxvols

MPVCHRIBRE
EFREH]. BN LB RERITUTIEREEZ—:
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* MBRREPVC EMEBRXR, LRIERPIEFIXR,
* &, spec.stateFEXEHT/_promoted o

MIBFPVC (ZRIEREKR)
ASRA ControlBEt BEiZF SN BRBHFEEHRIPVC, HEZHMFEZAIRERERIX R,

IBRTTr

BB &R X R —IRATH, RS SHFRIKHNTH, EFRTEAstra Controlfit B2 7 STk ilb& =z g1 E 2 _promotedik
o WMERIEEERFRBEITMirrorE4F_Promote K&, WAFEMBREGRRA. B TMirrorE# MR, Astra
Controlfe BERZFF =G ASMPVCIRF /9_ReadWrite, ItEHIFRIEVERFFEONTAPHRZ AR SnapMirrorst#4iE. 40
Rt ERBREFRGXADER. WELIENEBEGXRN. EMXAFEHAER _rel&il EEHPIRESHFTMirror,

EONTAPEXHBS EF IR E K R

BIRGXAG. TR EMXLEXR, B state: promotedﬁf,state: reestablished FH
FTEMXRANFE,
BEFERANENReadWriteBAY. BILUER_promotedSnapshotHandle $EE 25 Y a1&iR R EI AV E 1R

|77
i<

TEONTAPHRA B EBFRG X R

EAI LUfEFCRDHITSnapMirrorSE#fi. MAstra Control R EIEEIEFIONTAPERE, 152 LL T TridentAction R
1§ EFHRAIE:

Nl

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-Db

spec:
snapshotHandle: "pvc-1234/snapshot-1234"
tridentMirrorRelationshipName: mirror-b

status.state RERTridentAction$f& EFHCRDAVIRES. BRI LM _suced_. _in Progress __failedsFFREX
B
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