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EEENEES

FCEE

BIE—MEA BB ERKubernetes StorageClass3¥iaXKPVif Rl FRAI KA 4 H 1K
(PVC), Ala. EaILUEPVHEREIPOD,

BER
A "PersigentVolumeClaim" (PVC)Z3giEKihnEE LMK A%,

BILUEPVCECE NIERIGE A/ NBIFMEEARIET . @i A KEXRIStorageClass, SEEEIESIAILUEHIARIRT
FEER/NIFRRI(FIA0E RESAR S R A )o

BIEPVCE. TR LIREEHEIPodH,

BIZEPVC

HIE
1. Bl& PVC,

kubectl create -f pvc.yaml

2. BIFPVCIRE,

kubectl get pvc

NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
pvc-storage Bound pv-name 1G1i RWO 5m

1. BEEHTIPodH,

kubectl create -f pv-pod.yaml

@ eI LAE R ISIE#HE kubectl get pod --watcho

2. WIFEREEHEHTL /my/mount /patho

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


https://kubernetes.io/docs/concepts/storage/persistent-volumes
https://kubernetes.io/docs/concepts/storage/persistent-volumes
https://kubernetes.io/docs/concepts/storage/persistent-volumes

3. MIE. ERILUMIBRPod, PodAREFIABEFE. BERRE,

kubectl delete pod pv-pod

AN

PersentVolumeClaim:R {555 &8

XEREIERT BARIPVCE BED,

PVC. #i%EX2S
IRFIERT —MNEGEENENEZRPVC, ZPVC5& M StorageClassXBX basic-csio

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-storage
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: basic-csi

X FHANVMe/TCPHIPVC
LRI 2R T 5% FI8StorageClass XEXBI A B IEEPEFINVMe/ TCPRYEZPVC protection-golds

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



PODBE R

XTI ER T PVCIEREEIPODMIEARELE,
EAECE

kind: Pod
apiVersion: vl
metadata:
name: pv-pod
spec:
volumes:
- name: storage
persistentVolumeClaim:
claimName: pvc-storage
containers:
- name: pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/my/mount/path"
name: storage

EZRNVMe/TCPECE

apiVersion: vl
kind: Pod
metadata:

name: pod-nginx
spec:

volumes:

- name: basic-pvc
persistentVolumeClaim:

claimName: pvc-san-nvme
containers:

- name: task-pv-container
image: nginx
volumeMounts:

- mountPath: "/my/mount/path"

name: basic-pvc

BXREFEXRWAISFTSHRZ B UESITridenttIAIEEE EHANEHME S PersistentVolumeClaim. 18

J"Kubernetes 1 Trident Xt&",

=
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BIE

TridentfEKubnetes B P EEISTECIRER X EI}ITY B, EIAE XY RISCSI. NFSHIFCHE
FrEfitERE R,

BF iSCSI &

eI LAER CSI BRBTRFY B iSCSI kA E (PV) o

@ iISCSIEY B=. . ontap-san-economy solidfire-san RoifiEFE%#F “ontap-san, FF
BZEZKubernetes 1.16 X E S A2
%1% ECE StorageClass L&Y B

{miEStorageClassTE X UG FERIRE allowVolumeExpansion A “trueo

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

3T FEBRIStorageClass. EXMHHFITHIEUE R "allowVolumeExpansion' &%,

55 2 % {FRIELIIEM StorageClass £ PVC
RIBPVCENX HEHURMIEER spec.resources.requests.storage’ X/ ZA/NBIATFERIAK .

cat pvc-ontapsan.yaml



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

Trident=BIB—NAKAMLE(PV)FHRES XA EEEFER(PVC)HEXE.

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£2885dbo71 1G1 RWO

Delete Bound default/san-pvc ontap-san 10s

%34 EXEE PVC 89 POD
BPVEZEIPODLUAZE K]\, A% iSCSI PV KB, BFRFER:

* WNRPVIEEEE|Pod. MTrident=l BEMEERIE. ENFEKEHEMIEXHRFAKR/]

* ZRXIABRIEZPVEIA/NY. Trident=¥ BEMEGIHNE. & PVC 8E 2 Pod [5, Trident EFHHIK
FHIABRXERS KA. AIG, Kubernetes 27F¥ RBISIERINTTREEH PVC K/

FtRfBIR, eI T —1ERBIPOD san-pveo



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

4% BFFPV

ERERIEMPVMIGIAEN2GI. 1BREBPVCE X FH R EH "spec.resources.requests.storage’ /12Gi,

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"

selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671

spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 2Gi
#

#E54. WitY &

EEILUBEICEPVC. PVl TridentEMI A/ NRIGIET BEEER:



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

RF FC &

TR LAERCSIECERRFH BFCHRAE(PV).

()  BEEFEISFCEY R ontap-san. HEBEKuberetes 1.165 BT

% 1% A& StorageClass UZFHEYT B

{miEStorageClassTE X UG FERIZE allowVolumeExpansion A “trueo

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



3T FBEHBRIStorageClass. BEXMHHFITHIELUE S "allowVolumeExpansion' &%,

% 2% FRAELIER StorageClass £ PVC
RIBPVCENX HEH IR MIFEER spec.resources.requests.storage’ A/ ZA/NBIATFRIAK /]

cat pvc-ontapsan.yaml

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: san-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: ontap-san

TridentSBIE— N AKAMEPV)HEE S KA 4ETER(PVC)HEXEL,

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 1Gi RWO

Delete Bound default/san-pvc ontap-san 10s

%34 EXEZPVC H POD
BPVEZZIPODLUAE K/, JHEEFC PVA/NEFRIIEH

* INRPVIEEEE|Pod. MTrident=l BEMEEIRNE. ENPEKEHEMKEXHRFIKR/].

* SHIBBEREEPVIIA/NE., Trident2Y BFERIRIIE. ¥ PVC 4EE Pod 5, Trident REFAHIZ

EHIABNERG K. A, Kubernetes &1E¥ BIRIERMIhTERIEEH PVC X/

ELERBIR, ST —MERBIPOD san-pveo



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

4% BFFPV

ERERIEMPVMIGIAEN2GI. 1BREBPVCE X FH R EH "spec.resources.requests.storage’ /12Gi,

kubectl edit pvc san-pvc
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# 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"

selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671

spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 2Gi
#

#E54. WitY &

EEILUBEICEPVC. PVl TridentEMI A/ NRIGIET BEEER:
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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

BFF NFS &

Tr

ident>2f§¥f. ontap-nas-economy. ontap-nas-flexgroup. gcp-cvs M ‘azure-netapp-

files [GiRBCERMINFS PViHITEY B ontap-naso

%\-

23

14 BZE StorageClass LIZiFET B
FEENFS PVRIA/), EEAEATEBIRFRIGENRBEHELERLEN true RIFETE

"allowVolumeExpansion.

12

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



MREEENMEALLETRYER TR T EER. NWRABERRENEFMEIEENT kubectl edit storageclass’
REFEY B

% 2% FRELIER StorageClass £ PVC

cat pvc-ontapnas.yaml

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: ontapnas20mb
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 20Mi
storageClassName: ontapnas

TridentRZ /3 LEPVCEIE—120MiB NFS PV:

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-08£3d561-b199-11e9-8d9f-5254004dfdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2mé2s

$E3L: BFPV
ERHEIER20MIB PVIAEA1GIB. 1541EPVCHIZE "spec.resources.requests.storage’ 71GiB:

kubectl edit pvc ontapnas20mb

13



# 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
#

4% WY R

EEILUEI R EPVC. PVl TridentER R/ NRIGIEEBAR/NESEIER:
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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 +

SANE
eI LERB I A FEES N\ IKubbernetes PV tridentctl importe

iy I pE = 1]
BRI LB ES NE Tridentd, LUE:

R AEFARUHESFRAENGHES
* W— PN AR ERIEENTRE
© BEREAEMENKubrenetesE ¥

* TERMEIRE HRIET S N 2 FF EE

AEEM
SENEZHI. BEEUTEESD,

* TridentREESARW (I£5)EEWONTAPE, DP (#iEFRIP)EENERESnapMirrorBitE. ERES
ATridentZ Bil. NFtHETRERR.

15



* HNBNSNEEEDERNE. ESRASRERANG. BRELE. ARRITEAN.

@ XN FRELHEE. FJyKubnetesFERIREILAIAERE. H B UBMMG EEEE
F|Pod, XFIRERFEHUREIRIT,

* B4R "StorageClass HMIEPVC EIEE. ETridenttESF NEREIRAER LS, tIZEHEFEREEIIRE
FESHEM T I TIER, HTEEEE. RS AHEREEEF N, Fit. BMEEUTFSPVCHIE
EMEEEARLRNGERIEH. SABFIEEK.

* WEEXNMEPVCHBEMNIRE, FHREEIEFSANER, RFAFEE PV, HFAHEEBIE— Claims Ref,

° FEPVAR, [EIEBERANIEE N retain. Kubernetes FRINEBE PVC # PV 5, S el ERER LALED
e | e v

° NRFELRMEERESN delete, MMPRPVELERIFRFES.

* BIABERT. TridentBIEPVCHIEGiHER A FlexVol volumeFILUN, fERILUE L --no-manage  FR&E L
SNEZES. NMRFEA --no-manage, MEXMRWEMARAN, TridentREIPVCIPVIRITIE(RIFIAN
121E, WBRPVE. FafbfEEE. HEEREMEX/NVAREEMIZFE IR,

NREBXN AU TIEAFFER Kubernetes , BFHETE Kubernetes MNP EIRFMEENERAE
HA, MItLEIEREHR,

* PVC #1 PV RERII—MRE, ATFHETEESAUK PVC 1 PV 2EBEHE. RREEMBRILLIRE,

SNE
&R LAEA “tridentctl import § A\ %,

p

1. BB T RIEPVCHIAAMEER(PVC)XH(HIU pve. yaml)o PVCXHRBHE name. . namespace
accessModes #] ° storageClassNameo AT UITEPVCE X HFIERE unixPermissions,

U B i R AR

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace
spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class

(D amaspvanmEkSHHBE, XTELEERLESAGIEN,

2. f§5F “tridentctl import S8 L1EE B EEMN Trident/FIRIV R FRAREEE L —IRREHNBFR({GIE0: ONTAP
FlexVol. Element#. Cloud Volumes Service#&13), '-FIEEPVCXEHMBRREESH,

16



tridentctl import volume <backendName> <volumeName> -f <path-to-pvc-
file>

ANt

BEUTESANTO. THRZZIFNIRERF.
ONTAP NASFIONTAP NAS FlexGroup
TridentS2#FF A ontap-nas-flexgroup WETEFSNE ontap-naso

@ * “ontap-nas-economy IRSHFEF /A F N EEqtrees,
* “ontap-nas'# “ontap-nas-flexgroup IEHIZF AR IFERZIFES,
FRIRIEFCENSENE ontap-nas " #BBEONTAPEE: FM— N FlexVol volume, FRRNERS

AFlexVolEHM “ontap-nas LIEREMEE. AJTLUEONTAPEE: FEBEFENFlexVol EEAPVCEAN
‘ontap-nas. [A##F. FlexGroup volst B] ILAfEAPVCE AN ontap-nas-flexgroupo

ONTAP NAS/Rfl
UTEREEMNIEZEEZNIIRA,

17



REL

UTREIBERBANGEHSANEZ AN ontap nas' % “managed volume:

tridentctl import volume ontap nas managed volume -f <path-to-pvc-file>

st ettt T T e e Fom -
fom - ittt ittt fom - e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fomm - fomm -
fom - o fommm - fommm - +
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |
o fommm - fomm -
fom - o fom - Fom—m————— +

FREE

FEABSHBY --no-manage. TridentF2EHRRE,

LURRBIETE ontap nas GwSE AN “unmanaged volume:

tridentctl import volume nas blog unmanaged volume -f <path-to-pvc-
file> --no-manage

o e Fomm -
fom - o fom— - fomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fommm————— fomm -
fom - o fomm - fommm - +
| pvc-df07d542-afbc-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5ab6f6ad-b052-423b-80d4-8fb491ald4a22 | online | false |
o - fommm - fomm -
fom— - o fom - e +

ONTAP SAN

TridentX2#FE A ontap-san-economy  WEIIEFEANE “ontap-sane
TridentA] LAS N B A EMLUNBIONTAP SAN FlexVol&, X5IRENFEF— ontap-san. ZIHEF=

JFIFlexVol volumeF IS MPVCHILUNEIZE—FlexVol volume, TridentS AFlexVol volumeHiEES5PVCE X
xEBX,

18



ONTAP SAN/ I
UTEZEENIEZEEZSNBIRA,

REL

WFRES, Trident=¥EFlexVol volumeE & A&, FHi§FlexVol volumeHILUNE & pvc-
<uuid>'A “lunOo

UTFREIESN ontap-san-managed [l LAYFlexvol volume ‘ontap san default:

tridentctl import volume ontapsan san default ontap-san-managed -f pvc-
basic-import.yaml -n trident -d

fossssssss=ssscscssssssssosossssssss=sssa=s femem==== R

e L e i from e fr e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

i e e e e e e e o
fre=s===m==e e S e +
| pvc-dbeedf54-4e40-4454-92£fd-d00£c228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’57 | online | true |

e fem=m==== fomsmesmmemae===
fmmmmmmm==a R fmmmmm==e femememame +

F=EE

LUFRBIETE ontap_san @RS AN “unmanaged example volume:

LIES

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
Fommcmcmcosososssrsres e e e Ee T E eSS e s Fosmmmmmes Focommsmsmsmsoss
Pommmmmmm== P mes e e s s s s s s s ee s Fommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

P msmesesese s m s s e e o= P
Fommmmmomo= B e Fommmmmoe Frommmmomos +
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | e3275890-7d80-4af6-90cc-c7a0759f555a | online | false |
Fommmmmmmmereorrrrrrrr e rere e Ee e e o e e e
Fommmmmmmme ittt Fommmmms Pommmmmme= +

TS LUNBRET E 5 Kubornetes T3 mIQNHEZEIQNMigroups (ML T RFIFAR), MSWEIFEIREE: LUN

already mapped to initiator(s) in this group. EEEMIFFENIZFHECEMESILUNAEES

o

19



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

Element

Tridentz 33 {E IR EHF2F S ANetApp Elementii{4F1INetApp HCI# solidfire-sano

@ Element B2 FIFEENERIT, BRE. MRFEEENEZM. TridentihiR[EFHIR, EH
IRESRRRER. 2T, RUE—HNEZMHAFATENE,.

v Ll
UTTRAEERIKS N element-managed & “element defaulto

tridentctl import volume element default element-managed -f pvc-basic-
import.yaml -n trident -d

- e fom e
fomm - o fomm - fommm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fom— fom e
fom— - o fom - Fom——————— +
| pvc-970celca-2096-4ecd-8545-ac7/edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
o fom—————— Fom e

fom - o fom— - fommm————— +

Google Cloud Platform

Tridentz 3 #FHFERIRIIZF S NE gep-cvso

E7EGoogle=FAH S ANetApp Cloud Volumes Servicez iM%, BEIRERRBTIZE, HK
() ERENSBEENEZENNS /. M, MRSHEEN 10.0.0.1: /adroit-jolly-
swift, MEKFEN adroit-jolly-swifte

Google Cloud Platform::f!
UTFREAEERHSAN gecp-cvs " BERIENM “adroit-jolly-swift'#& “gcpcvs YEpPpro
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tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

fos=ssss=s=ssscsessssssssosossssssss==ssa=s femem==== R e
e e e e e e e e e e fro— e +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o e fom -
frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I

| pvc-ad6ccab7-44aa-4433-94bl-e47£fc8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
fossssssssss s e se s s oses oo sssssss s s R e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Azure NetApp Files
TridentSz F{EAIKCITEF SNE azure-netapp-fileso

@ EF NAzure NetApp FilesE. BREGRERTEZE. BHREEENSHEBRPEZENES
/o f5ISN, WNIRIFEFERIFN 10.0.0.2:/importvoll, MBEFEN importvoll,

Azure NetApp Files = fjl

UTRABERIFESEN azure-netapp-files HEREMAMN importvoll &
‘azurenetappfiles 40517,

tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

e atet e et Fomcmmemememonos
Fommemmomo= B e Fommeomoe oo +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e et oo e e
Fommmmmmm== e mes e s s s s s s ee s Fommmmm== o= +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |
e ELEEtatattat bt o= o=
Fommmomomme Fommomemeressmsreerenessosoeseoomomoms Fomomomme e +

Google Cloud NetApp#
TridentXz #F{E A IRHIERF S A\E google-cloud-netapp-volumeso

Google Cloud NetApp#& il



U TR EREERGR backend-tbec-genvl “§AN “google-cloud-netapp-volumes ' &
‘testvoleasiaeastlo

tridentctl import volume backend-tbc-gcnvl "testvoleasiaeastl" -f < path-
to-pvc> -n trident

i L e

R e Femmm=e==== fess===s=s=sssesessososassssssssssssa=s
L e +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
e fommmemaae
fosssssmseme e e e N fressssseee e e me s oo s s s e e e
e e T

| pvc-a69cdal9-218c-4caf%9-a%41-aeal5ddl3dcO | 10 GiB | gcnv-nfs-sc-
identity | file | 8c1l8cdfl-0770-4bcO0-bcc5-c6295fe6d837 | online | true
|

e fommmemeae
frossssssssmes e s e fremsmem==== fressmssee e me s o s s e e
f======== fememe===s 4

T RENEERNEAMTFRE—XIEHET SN "google-cloud-netapp-volumes'%::

tridentctl import volume backend-tbc-gcnvl
"projects/123456789100/1locations/asia-eastl-a/volumes/testvoleasiaeastl"
-f <path-to-pvc> -n trident

o e e mesesese s s s s s e s o=
Fommmmmmmmemeseoeoeooo= Fommmmemom= Fommmmmmrososorrrrrrre s s e eem e
Fommmmm== o= +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmessseseses s s s s e o=
Fommmmmmmmoneooomosooms Fromoomomoms Fommmmmmmmoososmereesmemememeoememmm o
Focmmmmms Froccooomo= +

| pvc-a69cdal9-218c-4ca%9-a%41-aeal05ddl3dcO | 10 GiB | gcnv-nfs-sc-—
identity | file | 8c1l8cdfl-0770-4bcO0-bcc5-¢c6295fe6d837 | online | true
|

Fommmmmmmmsmeseseseses s s s s e o=
Fommmmmmemonoososommoms Fromcomomoms Fommmmmmomossosorrenoomememenesemommm o
Fommmmmms Fosmsmsmss +
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BEXER MRS

fETrident. I UAEIRHNESEEERXHNAFRMITE. XEMFEIRFEHEMME
HM5t 2 H& BiKubnetesiZJR(PVC), ERrI ITERIREIIENX BFEIZBEENXERTR
MEEXITEZHER; GBI, SANREIEAIESERIEEXERR,

Fiaz 8l

A EEXBER AR ZHF:

1. HBRIE. EANMTEIRE,
2. INRFERAHIEONTA-NASE FRIKENTER. N R A gtree ERRIRTT & 2 FRIENR
3. MREAMZONONTAP SANEZFHRIRGIIEF . MR BLUNZIRRT & bR FRIER,

BRI
1. B BE X BB FRNS ONTAPARER I E IREhIEF B o
2. AIEEXBERITFERTRES.

A EENXERMBIREITH

1. MNRABRIRFPENEELRMSBEY. WEHEEEEK. B2, NRERMAEFRK. WSREDR
BB ENEHITIR.

2. ﬁg%ﬁ%}:mﬁﬂﬁqﬂﬁﬁgﬂﬁm% PRE. WEFEMENER. ERFMERNRIKEES R U EERMNZIRNR

ARRAMERNIT N EiRECE RO
B IAFEARAD/S R B X B R B HR AR o
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HRER AT

"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} } "

by

"labels": {
"cluster": "ClusterA",
"PVC": "{{.volume.Namespace}} {{.volume.RequestName}}"
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puE Sl Nl

"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 }}"

}o
"defaults": {

"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster
1Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"
}
by
{
"labels": {
"cluster": "label2",
"name": "{{ .volume.Name }}"
by
"defaults": {
"nameTemplate": "pool02 {{ .volume.Name }} {{ .labels.cluster
}} _{{ .volume.Namespace }} {{ .volume.RequestName }}"
}
}
]
}
ap B2 R AR
AN
"nameTemplate”: "{{ .config.StoragePrefix }} {{ .volume.Name }} ({{

.config.BackendName }}"

wf52:
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"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{
slice .volume.RequestName 1 5 }}""

FEZENER

1. WFESAN. RELNEEAEHERANTEN. 7B, fiin:
{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}}o

2. WFREESAN. ERTEREIHE X FIRENE X BB FRER,

3. Trident R F i FH B F BRI SRAY 72 AR IETo

4. IRXEEIRASEMME—RIERZ. W TridentiF MM — LR F R R EIZHE—HER TR,

o MENASEFHENHEXBMKEBI64TF. WTridentFiRIEMASRIENENR. HTFAEH

ftONTAPIRZNIZF. YIRERIEIZRE. NELIBRIZRH KM,

AT Z B HEENFSE
EMTrident. EEETHETEADAEE, HE— RSN - BHE TP RZZE,

i@id TridentvolumeReference CR. f&B] LATE— N8, % MKubernetes® 8] Z [B] R £ i = ReadwriteMany
(rwx) NFS%, IttKubernetesAs#lfi2R AR BB UTRE:

* BT Z MRS IFRE SRR 2
s EATFFRBE Trident NFSHIRTHIZEE
* FRF FtridentctiHE M EMIEARYIKubernetesIThEE

LE 2R T MmN Kubernetestn & Fia) ZEJHINFSEHEE,
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K ---------------- s Primary PV Secondary PV y
& ,

________________________

namespace

TVol €—p» TVol

e —————

1
1
]
1
1
primary secondary |
1
:
1
1

.......................

TridentVolumeReference

O [
H

primary/pvci

\‘ " 5\ -’J
----------------- - Storage B e
Volume

RFNANTERIANENFSEHE,

FCERPVCULES
RN R AR R T RIRPVCHRIHERIAR,

9 BFEBirmE =i el ECRAVINIR
EREERAMBEINH AT RINFAE &R T TridentVolumeReference CRAVIN R,

e EBirm R TiEFeETrident® 5|
BixenE Tl A & 6 TridentVolumeReference CRLLS|FEJEPVC,

e EBirmRATEReIEMNEPVC
Birtn 2 TEIMFRrEE I MEPVCLUERIRPVCHBEEETR,

FERMBiran R =iE

NTHRREZ2E. BaRTEHERFERGBTEMEE. EHEERNBTGRTEMEENNENRE. &
N RESIEERP A @,o
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p

1. Sourcedi & Falowner:(pvcl TERBRATEIFEEPVC, ZPVCATFETSBirma TaHERIN
PR (*namespace2), shareToNamespace
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
TridentiF BIEPV R HFiRNFSTFiEE.

o IERILUMERES NIRYIRPVCHEL S B =iEl, i,
trident.netapp.io/shareToNamespace:
namespace?2, namespace3, namespaced,

@ o IERILUMERHEZEIFRE ~ X, HIg0.
‘trident.netapp.io/shareToNamespace: *

o &AL BERY EHFHPVCLIE S “shareToNamespace 177+,

2. *EREEA: CIBBEXABH M Tkubeconfig. MIEFEFGATEMEEEBERGETEFE

#ETridentVolumeReference CREVABR,
3. *Birm BT EIFMEE TEITHAT

apiVersion: trident.netapp.io/vl

kind: TridentVolumeReference
metadata:
name: my-first-tvr
namespace: namespace?2
spec:
pvcName: pvcl

pvcNamespace: namespacel

4. Destination® &%
IEEIREPVC,

iBlowner:(pvc2  EBEIFHRAT

28
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[8]fVtrident® 5|FCR pvcils

SiE]FEIEEPVC (“namespace2)fEF “shareFromPVC #xE



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

()  BiPVCHAIKINFREFEPVC,

#R

Trident=332EX “shareFromPVC' B#rPVC_ERVRE. FHIGEIRPVEIENE B B KB IERIRPVIEIER RN F
. RREZERPVEFERIR. BIRPVCHIPVETRNIEESE,

BEHZES

ERILIMERE Z N e 2 T RIHZRE, TridentiE R3S Ran % =ia] EBVERIIHRIR. HREBHZZENE M
2=iERIHRNIR. MIBRS|IBERPIERIF=ZEIE. TridentHilFR1ZE,

ﬂ

‘tridentctl get BT EFE
e LUfEA[tridentct]l  EAEFIBIT get LUK FE. BXIEFMEE. ESRFEE. Trident

tridentctl.html[ tridentctl commands and options ]

Usage:
tridentctl get [option]
flags

* °-h, --help:. &,
* —-parentOfSubordinate string. EFEERFIAMBERESE
* ——subordinateOf string. BEHERGINENFE,

BRI
* TridentTAELIE BB MTBEAEZES, ENERAXANESEMHIZR EBEHZERIE,
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s BARBEEI MR shareFromNamespace  FrESMBRCRFHE I RPvCH
‘TridentVolumeReference 8] ‘shareToNamespace., ZUHIAIE. IR MEPVC,

T MBS LHITIRE. EEAGE,
THREZER
ETRAXESRTEASHAMREE. BERITUTERIE:

* FifE, "ERRATEIZEHES. WEmETEEIHRSHello"
* ME_LRET "NetAppTV's

SR TERES

@2 fEATrident. EE]LUERE—Kubornetes EEE¥ PR Efn & T A LS IREB L
E#E

AIfE 1

SRS, ERRRERTETEROLEERE. FEREERNEES.
(FSED NI

NS BREENRBETEE

>0
3

\

BB JRPVCLLR gL
AT EPFIEERETIHIREPVCHEHEAINIR,

>

/}?F‘

a

¥ Birdm A Ta R CRIAR
EHEEARBEIRHRATRINFAEE R T TridentVolumeReference CRAVIX R,

e EBEtresr B TiEHP e E Tridents 5|
Biren & = IEIFRE H 1561 TridentVolumeReference CREAS | FBIEPVC,

o EEfre R TE R E T ZPVC
Bines & TEINFIEEGIEPVCLUAMNIRE & =852 [EPVC,

& RM Bfran & =iE]

NEREeE. BEnTEREERERGRITEMEE. SRHEERNBreRTRIMEE#HITIEHREME
NigfE. ST RERIEERF AT,
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TR

1. Sourced & Fjalowner:(pvcl R R T EFBIEPVC (*namespacel), AT (namespace?  ERANRFR
FEBIMmATEHEZINE, cloneToNamespace

kind: PersistentVolumeClaim

apiVersion: vl

metadata:

name: pvcl

namespace: namespacel

annotations:

trident.netapp.io/cloneToNamespace:

spec:

accessModes:

- ReadWriteMany

storageClassName: trident-csi

resources:

requests:

storage: 100Gi

TridentiE 8PV HEIEFES,

o

O .

2. *Cluster admin:*gll3& B E X A B Hlkubeconfig, LA Bixds & T8 A B IR T EEIFm A a8 Trident

O LUERES AIRFIREPVCHEZLA Z M amBATiEl, Flil,

trident.netapp.io/cloneToNamespace:
namespace?2, namespace3, namespaced,

ERILMEREZEIFE » B Flin.

‘trident.netapp.io/cloneToNamespace: *

&R U REES B #TPVCLLELE “cloneToNamespace fRiEo.

& B2Z CRINPRE(namespace2)o

3. *Birss R TRIFIEE MEBiran & TEP LI 5| AR & = ERtrident® 51FCR pvclo

apiVersion: trident.netapp.io/vl

kind: TridentVolumeReference

metadata:

name: my-first-tvr

namespace: namespace2

spec:

pvcName: pvcl

pvcNamespace: namespacel

namespace?

4. Destination@n & T Blowner:(pvc?2 * TEEFE & T EIFEIEPVC (namespace2), {#H cloneFromPVC g%
“cloneFromSnapshot' #1 “cloneFromNamespace 15718 EJRPVC,
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:
annotations:
trident.netapp.io/cloneFromPVC: pvcl
trident.netapp.io/cloneFromNamespace: namespacel
name: pvc2
namespace: namespace?2
spec:
accessModes:
- ReadWriteMany
storageClassName: trident-csi
resources:
requests:
storage: 100Gi

PR
* S FFERAPV-NASE F R IREHIZFFECERIONTAP. A IFHIETE,

fEFSnapMirrorE &

Tridentx#FE—MERBF LRVRB SN EEH LNBERSZEREIIRERXR. LUEARKRMER
EEHIHIE. BLUERERZIANEBE XZIRENX (CRD)HITLUUTIRIE:

* EEZEIRIRIREBRKXA(PVC)

* HiFRE ZIERGXR

© PETSRRX R

* ERBER TRA ZRE (M IERER)

* EEBZIERITR BEF TSR (TR PR B siE % HAia)

SRR
FraZ a0, BHERRUL AR

ONTAP 558
* Kubernet: fFFRONTAP{EAGIRAYER B iRTridentSE8 LA TIFIE TridenthRZ<22. 10 ES AR 2o
* VWFRNE: BIUERBIRONTAPEE: L2 BEALUERIPELBIONTAP SnapMirrorRZ Ak, BXIFH(E
B. 1580 "ONTAP 1 f9SnapMirroriF el BEiR" o
P
* SRBEMISVM: ONTAPEMEFIRMN I I ERS. BXIFMER. BEN "SEH SYM WEEHR" o
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(D) HERFONTAPEE 2 IS HIX R ERNSVME IR R —H,

* * TridentfISVM*: WEiRFESVMA Al {E BARERE LAY TridentE A,

S EhiER
* ONTAP -NASHIONTAP SANIRzpiZF 2 & E .

tlIiEIREPVC
BB T BHERACRDRAEE SN = 5Fs 2 B0 REERE R,

p
1. #£EKubbernetes&E 8 FHITUTHE:
a. fFES b2 StorageClassITR trident.netapp.io/replication: trueo

Nl

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. &SRB StorageClassBIZEPVC,
NG|

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

C. fEAAMEREEIERERXACR,
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Nl

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

TridentZIREREBRINEE B AN B HRTHIERIP(OPYRES. ARERREXRIVRESF K.

d. KB TridentMirorRelationship CRUAFKEXPVCHIRERZ FRFISVM,

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. fEZ#4KkKubbernetesEE & FHITIUTHE:
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Nl

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

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

trident.netapp.io/replication: true

b. £/ BrflIRE S 2 IREXRCR,
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"”

Tridenti§ 8 A AC B AV X R SR BE 2 TR (BLONTAPRIERIA SERE ) B SnapMirror sk ZH X E 1 T#I88 1L,
C. {ERFtaItIZERIStorageClasstlE—PVCLIBEZZk(SnapMirrorB4x)o
il

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

Tridenti§10E BB F1E TridentMirorRelationship CRD. IR XRARTEFEE. ML ELIEE, MREFEL
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K&, TridentiFHRREHFlexVol volumeN B 2| 53REX R E X RIZIESVME I M FXRAISVM L,

EERIIRS

ZRIRBEEXR(TCR)E—MCRD., RRPVCZEIEHIXAN—IH, BIfTXR EEREE MRS, IkRESE
HMTridentFArEAVRS. BIFTXAR BESAFLUTRE:

* BRI FAMPVCRIREXANBENE. XB2— X%,

* B Ft AMPVCRIREHAIHER. HRRELEABRIREXR.

* BRI AMPVCEREGXANBNE. URIHATZREXRF.
c IRBMEBESFEEIXR. ANEIBZENRENRNE. WAHEREMEILFRTS.
* MREBZAIRGREILXFR. WEFRMBILFPRTHERY.

it RISNRERR S ARl FHAHBIPVC

£ _4kKubbernetes&E &t FHITU T

* ¥ TridentMirorRelationshipfy_spec.state F EEEHZ| promoteds

EIT RIS R B iR TR BIPVC
RIS GERB)MRE. ITU TS B —&PVC!

T
1. f£EKubbernetesfE8f L. BIEPVCHYRER. HEFCIRIRE,
2. f£EKubnetes®EEf F. BlI7Snapshotinfo CRUFKEXAERIFAAE B

Nl

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

3. E-KKubernetes®EEf . 3§ TridentMirorRelationship_ CRHY_spec.state F EXE# /9 _promoted_
#_spec.promotedSnapshotHandle_. LA IIREBAI A ERRE FRo

4. TEZ4kKubernetes®8% . MiATridentii g X RAVIKZS (stats.state FER) R ERF

ERPERBEEREFERRR
ERFRGRRZA. BERERENEENT .
SR

36



1. EZ4kKubernetes®£8% L. HREEHTundentMirorRelationship_E#_spic.netVolumeHandle_ FEZHI(E,
2. E”HKubernetes®E8f £, FTridentii{& XZ B _spec.mirector FEXEHF| reestablishedo

Hthig(E
Tridentz 33t = HM ZRHERITUUTIRE:

BEPVCEHIZIFBEI—ZPVC
BEREEE— 1 EPVCH—NAREPVC,

HIE
1. MBI — (B +5)EEEHHIFRPerbestentVolumeClaim#1 TridentMirorRelationship CRD,

2. \E(R)EEF B MIFRTridentMirorRelationship CRD,

3. EE(GR)ER EAERI N KB PVCRIZEHFH A TridentMirorRelationship CRD,
FEEKR. EPVCEH ZKPVCHIAN

AILEEIAEZEPVCHIA/N. WNREVESIET HEIK/])\. ONTAPK By R1E{ B txflevxvols

MPVCHIHIERE
ZpREH. AW LI RERITUTIRIEZ—!
* MFRREPVC EMRIER R, IHEIEEFEIERIXRo
* &, HFspec.stateFEXEHT_promoted o
HiBEPVC (ZRTEHEK)
Trident210ER BFEEFIMIPVC. HERAMIRE ZBIRHRERIX R,

HIBRTMR

MBS & X R —IRMTH, TR SBRISTH ERETrident5eHMIER 2 BT Zl _promoted K7, SNREIFM
FRESTMIirror2 80 F_Promved RS, WAEFEEMBRGXR. B TMirrorB#MIBR. Trident=384s3tiPVCIEF+
H_ReadWrite, tHBRIEIEISIEMONTAPHZS#EAISnapMirrorTo B, WRIHISRKEEHEGXATFEA.
NECRFRGRAN. EXAERRE_rei&i HEEHIIRSHIFTMirror,
TEONTAPEXN B EBHFTIRG X &

BIUSRGBXALG. UM EHRXLEXR, Er]LIFERA state: promoted 8 state: reestablished F
EREMXR, BEINERANEFNReadWritesRY. BJLIEA_promotedSnapshotHandle (5 B HaiEIE R
EIAYHFE RER

TEONTAPRZA B EFRGE K FR

& A] LUIfEFACRDHITSnapMirrorE#. ML ETridentEIEEZE|IONTAPEEE, 1E2% LU FTridentActioniif& B
HBRAIET
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Nl

apiVersion: trident.netapp.io/vl
kind: TridentActionMirrorUpdate
metadata:
name: update-mirror-b
spec:
snapshotHandle: "pvc-1234/snapshot-1234"

tridentMirrorRelationshipName: mirror-b

status.state RMTridentActionf%% EFCRDAVIRES. ERILUM _suced . _in Progress 3 _failed#3REX
=

{5/ CSI ihFh
Tridentr] LB EF B EFM IR EH K HiEiZE|Kubbernetes EEBFHEY T /= "CSI #RFM7

ab
Hb"o

R
£/ CSI #hFMINRE, AILURIEXISA A B XIR SR RIREIA— AT R, W5, EERRMH,

Kubernetes BIZSI A IAEMET DKM T R NRAIUIF—PMKERNRETRERKES, Bl TR
Xigzigl, ATEFESXEREPANTEABEES. TridentERCSIHRFH,

TR %CSHRHNIREN B SIS "Ik,

Kubernetes &t 7 M —EHERE:
* B&E N Inmediate BY, TrldentﬁUL%ET "VolumeBindingMode " REBEARIMNEAIIEE, Bl

pvC BISAMBEHENDSIE, XEIIARE VolumeBindingMode. EHNRHILHEHRFMNRHIRIE
B, SIEXKAMEN. A5 {Kﬁﬁ:.F?iHjlﬁZﬁE’JPODE’JVI't'JEXO

* Bi&E I "WaitForFirstConsumer B, APVCEIEFMLPE KA MENIRIERZIERE TR FEIZFERPVC
#PodBY "VolumeBindingMode' 7 i#17, X#¥, HMIRIEIRFPEREHITHERYHRIPRHIKEIE,

(D WaitForFirstConsumer SRR FREEIMGE. WIHRETIRIF CSI HEHIHRERE.

BEENAR
BfERA CSI #ath, BFEBRRBLUTHRMA:

* IBITEIKubH MEERE 2 1FHIKuberneteshii 28"
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kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el1le4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdoc4"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df"”,
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

c EEPT AN EB R 5| NIRFNERANBIHRE (topology . kubernetes.io/region
‘topology.kubernetes.io/zone), TERZETridentZ ], XL WHIMERFEPHITR LY, U
{ETridentAE %IRRT,

kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

{.metadata.labels}]{"\n"}{end}' | grep --color "topology.kubernetes.io"
[nodel,
{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/o0s":"1linux", "kube

rnetes.io/arch":"amdo64", "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"}]

[node2,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "kube
rnetes.io/arch":"amdo64", "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":"amdo64", "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"}]

£1F: SIEARAEINIEm
TridentfzfifEim Al LUKIT ARIERI AMEXIEGER M MECE S, S RREIUES— Ak

supportedTopologies IR, ZRARZTIFNHXMXIEHFITR, T EMLFIRE StorageClasses , 28

ERFXE / KPR NAREFIERE, 1TReIE2E,

THEHE—TEREXRH:
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YAML

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-Db

JSON

"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' B FRRMEENEHHKIFM O XFIR, XEXIFHOXRRAE
@ StorageClass iR A FETIR. XMTFEEEIRRHIED XIEF 57 X aIStorageClasses
. Trident&2ERIHEIE— 5

& A LATE X “supportedTopologies & MEE M. 1E5S AT RA:
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version: 1
storageDriverName:
backendName:
managementLIF:
svm: nfs svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes
topology.kubernetes.
- topology.kubernetes.
topology.kubernetes.
storage:
- labels:

ontap—-nas
nas-backend-us-centrall
172.16.238.5

.1o0/region: us-centrall

io/zone: us-centrall-a
io/region: us-centrall

io/zone: us-centrall-b

workload: production

supportedTopologies:

- topology.kubernetes.
topology.kubernetes.io/zone: us-centrall-a

- labels:
workload: dev

supportedTopologies:

- topology.kubernetes.io/region:

topology.kubernetes.io/zone: us-centrall-b

io/region: us-centrall

us-centrall

FELRBIH region. H “zone tRERTRFEMIIAMIE. topology.kubernetes.io/region’
“topology.kubernetes.io/zone $§E TZ & MY E KR

% 2. EXARRIEFMY StorageClasses

RIEAEBPITI /IR MERFRIMFE, PILUR StorageClasses EX N B ERIME
IREN REVFREM, LUIKAIFER Trident EEEMERNT R F &

BEEIUUTRA:

Bo XRHWERE PVC 15K
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata: null
name: netapp-san-us-eastl
provisioner: csi.trident.netapp.io
volumeBindingMode: WaitForFirstConsumer
allowedTopologies:
- matchLabelExpressions: null
- key: topology.kubernetes.io/zone
values:
- us-eastl-a
- us-eastl-b
- key: topology.kubernetes.io/region
values:
- us-eastl
parameters:
fsType: extd

£ iR StorageClassEEXH, volumeBindingMode ¥I&E N "WaitForFirstConsumer. EULTFEIEH
153KEY PVC 7£ Pod 5| ZEIASHITI®E(E, # allowedTopologies T EFEANS XX

18, StorageClass® ‘netapp-san-us-eastl T LEREXMEIREIZEPVC “san-backend-us-
eastlo

=34 eIEMRER PVC
B2 StorageClass FIGHIGTEIFiR/E, EMERLAEIZE PVC,

BB T RA spec:

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERALEREIR PVC BREBUUTER:
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B{E Trident IR EHFHLE

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

EI PVC , I57E Pod HfER PVC o BT RA:
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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

IttpodSpecigKubornetes7E X H AT 2 LIt RIPOD us-east1l. FHMEL us-eastl-b KiFFHEMT =
FRI#1TIEE us-eastl-ao

=D i e
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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

BEHEwRUEE supportedTopologies

AUEHEENEIRUEIESFR tridentetl backend update ¥R “supportedTopologiess XAR
wMEERENSE, HFENATEEMN PVC,

THREZER

 EEEBOAR
R

 RBRIERIR B
* REAARY

E A IRE

ﬁi%( Vs)MIKubbernetes& RERSZ FrEIBY E] R EIA, &R LLAER TridenttliZEVE L)
IR, SNTETridentIMEFCIZERYIRIR. MILERIBOIZEFE UM MIREIRE HEH3E.

:i
r

-0y

3%

SIRELIF ontap-nas , ontap-nas-flexgroup , ontap-san, ontap-san-economy ,
solidfire-san, gcp-cvs, azure-netapp-files, # google-cloud-netapp-volumes El#lo

FriaZ i
EEARRB. & Jﬁﬂﬁ%ﬁﬂﬁ%ﬁ”h%ﬁ%ﬂEEXA/ JBTE X (CRD), XEKubernetesiiedmHHZER (5190
: Kubeadm. GKE. OpenShift)#JE035,

INRIEHIKubnetes 3 A N ELIFIRIRIZH|ZEMCRD, HSR[HZESIRIEEHZE.

@ NREGKEMZEREZIRFEIRE. B77CIZREBIEHIZE. CGKE-ERARNERIRREIRREH2E.

BIZERER
p
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1. 8l VolumeSnapshotClass. BXIFHMER, 1ESH, "VolumeSnapshotClass"
° “driver $g@ Trident CSIIRTNTERF-

° deletionPolicy RILAE ‘Delete T ‘Retain. WIRIZE N Retain, MIEMEMIFRIR, FhE&E
B FMREYIBIREBH SR volumeSnapshoto

Nl

cat snap-sc.yaml

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

2. BIEIMBPVCHIIRER,
Nl
° IR BE IR B PVCHIRE,

cat snap.yaml

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: pvcl-snap
spec:
volumeSnapshotClassName: csi-snapclass
source:
persistentVolumeClaimName: pvcl

o UITFREIEHR RBPVCEIEEREBIER, HERE pvel HBITZEEN “pvcl-snap. HIREBIM
FPVC. HE5RREFRREBIIXRIEXEX VolumeSnapshotContento

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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../trident-reference/objects.html#kubernetes-volumesnapshotclass-objects

o M&AT LUEIE X HIREE I RIFITHIRRKIATE VolumeSnapshotContent “IZM&R “pvcl-snapo
“Snapshot Content Name tRiR{Z LIt IRFBAYE SnapshotContentXf %, “Ready To Use B3R RIRFER]
FRFeIZEHPVC,

kubectl describe volumesnapshots pvcl-snap

Name: pvcl-snap
Namespace: default
Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8a0ca-9826-11e9-9807-
525400£3£660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:29%
Ready To Use: true
Restore Size: 3Gi
MEIREREIZEPVC

EOILUEH datasource  BIEERRB NEAIBERNERRIPVC <pvc-name>, Bl PVC G, AILUEE
FIA0E Pod £, HGFEREMEM PVC —HER.

@ PVCR 5 REER—FIHRLIE, B2 "IIREXYE: TEEFHERRLEM=IHPVC Snapshot
BlEPVC",

BUF R ERENEIRIREIEPVC pvcl-snapo

cat pvc-from-snap.yaml
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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

SANEIRE

TridentSz #5833 "KubbernetesTAl B REAIT 2", EEHEIE R T LIBJE "VolumeSnapshotContent S RH SN
ETridentIMER IR BV IRER,

Fazal
Tridenti) M E IR FNRBH RS,

Uz
1. *EBEIER: “BJE VolumeSnapshotContent 5| FH/GIRIRIBAII R, XIFFE TridentH B EHIRIE TE7,

o IEHIERIRIRBAIZIFIETE annotations A “trident.netapp.io/internalSnapshotName:
<"backend-snapshot-name">,

° EH$ERE <name-of-parent-volume-in-trident>/<volume-snapshot-content-name>, X
ZIFBH snapshotHandle  IMEFIREBIZEF B TridentigtlIME—(S 2, ListSnapshots

@ ‘<volumeSnapshotContentName>' B FCR& & Rl FAEIRER S Fim1HRHR & RILAD,

Nl

U TREECIEZE— volumeSnapshotContent ' 5|A/GIKSnapshot IFR “snap-01o
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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-£f71223b5-23b9-4235-bbfe-e269ac7b84b0/import—-
snap-content # <import PV name or source PV name>/<volume-snapshot-

content-name>
volumeSnapshotRef:
name: import-snap

namespace: default

2. *Cluster admin:*8lI3Z5| AR M VolumeSnapshot 'CR “VolumeSnapshotContento UARIERFIERIA

RIATELAE SR TIEHEA volumeSnapshote

ANl
LITFRGIEEIEZE— VvolumeSnapshot " B AMICR, ZCREIHABA " import-snap B

“VolumeSnapshotContent import-snap-contento

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. *NERNIR( T FEHRITEMIRIE): *IMNEPIRIBIERFIRFIFTEIZEAY VolumeSnapshotContent * FiBfT

‘ListSnapshots . Trident¥ Bl “TridentSnapshoto

o HNERIREBIZEFIFIRE N, ¥ VolumeSnapshot "I&& “VolumeSnapshotContent A
"readyToUse trueo

° TridentiR[E] readyToUse=trueo

4. *any user*8l## PersistentVolumeClaim  5|BHAIHY *VolumeSnapshot, HMH
spec.dataSource(8 spec.dataSourceRef)®&E VolumeSnapshot & #F,
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Nt
UTREECIZE—D5|IEE A import-snap BIMIPVC VolumeSnapshoto

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

fERRIRIME ELIE

HINBER T REEFATFREURS. UERAEEMZREREIFERM ontap-nas-econony " RENIEFEENE
‘ontap-nas. /2 ".snapshot’ B R EEMIRERE KR,

fEEAvolume Snapshot restore ONTAP#ER 1T RERE LR E A HiRIR I RERE.

clusterl::*> volume snapshot restore -vserver vs0 -volume vol3 -snapshot
vol3 snap archive

()  i&mSnapshotBlAs, MEEREBHEE. SIESnapshotBIAEHEHIBFHIERBE SR,

NIREBRILERE

TridentA] £ (TSR) CRMIRERIFRR(IE RS TridentActionSnapshotRestoreo LECREEE
Kubbernetesi#fE. TRIETEHEFASIHFARE

Trident2#F7f ontap-san. « ontap-san-economy ontap-nas. ontap-nas-flexgroup azure-
netapp-files. . gcp-cvs google-cloud-netapp-volumes'# “solidfire-san IRGHFZF

Faz Al
AR ABYERNPVCHI A AREIRE,

* WIEPVCIRSEEEHE.
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kubectl get pvc

* TINBRIREESEME. AILUER,

kubectl get vs
T
1. BTSSR CR. ItbR & HPVCHIEIREREIECR pvel pvel-snapshoto

() TSR CRUMMLFPVCAIVSHIFERREZIER,

cat tasr-pvcl-snapshot.yaml

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

name: trident-snap

namespace: trident
spec:

pvcName: pvcl

volumeSnapshotName: pvcl-snapshot

2. WACREIMIRIBIRR, IR MSnapshotiiE pvelo

kubectl create -f tasr-pvcl-snapshot.yaml

tridentactionsnapshotrestore.trident.netapp.io/trident-snap created

“*
TridentiF MIRERIERERHE, &R LAIEIRIEFIRTS |

kubectl get tasr -o yaml
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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: "2023-04-14T00:20:342"
completionTime: "2023-04-14T00:20:372"
state: Succeeded
kind: List
metadata:

resourceVersion: ""

* ERZHIERT. NREMHPE. Trident A= BEIEIXIIRIF, EREBRPITILERIE,

@ * RBEEAIFRNERNKubbernetes B F I BEN TR BIR IR T HINIR. A BEEEN AERF
mRZTEFEIETSR CR,

HIpRE A REXIRERAIPV

PR RE KEXIRIBEIRAME LR, BN TridentER B A" EEMIR KT MEFRERERUAMERTridentE

HPE B IRIRIE R
INREHIKubernetes s RARF BL& RAGIEHIZSHICRD. MET LRI FFIREHTHIE.

p
1. BIEEIRIRCRD,

cat snapshot-setup.sh

52



#!/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

2. QIEZIRERITHIRR,

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

@ WMENKE. FTH deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml &
¥ "namespace 532 Fidlo

EPSHEEES
* BIRE"

* "VolumeSnapshotClass"
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