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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

g
1. BlE 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. WiIFERREHEHE L /my/mount /pathe

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 —MNEGEENEINEZRPVC. ZPVC5& M StorageClassXBX basic-csio

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

storageClassName: basic-csi

X FINVMe/TCPHIPVC

IERFIERT —1MN5898StorageClass X EXBY A B BN PRBINVMe/TCPHIEASPVC protection-
goldo

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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=
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../trident-reference/objects.html
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../trident-reference/objects.html
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BIE

TridentJ Kubernetes FEPIRIE T IR ERY BENEE S, BB XY B iSCSI. NFS
. SMB. NVMe/TCP #1 FC £EFFENEENEE.

BT iSCSI &
TR LA CSI icER2FY B iSCSI kAME (PV) o

@ iISCSI &Y BY ontap-san, ontap-san-economy , solidfire-san JRohiEFEX#F, &
E Kubernetes 1.16 B Sk,

%1% ECE StorageClass LIZiFET B

‘miBStorageClassTE X LAIEE allowVolumeExpansion FERIEE N 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

3 FEFTER StorageClass , IHEXMEFITHRIE, FHEHESE allowvolumeExpansion B,

55 2 & {FRIELIEM StorageClass 3 PVC
YRIBPVCE X HEH spec.resources.requests.storage URMEFIEEZNA/N. ZK/NAIKFRIEK

e

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/

FULRAEIT, T —1MEMA san-pPvC BY Pod o



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%5: BFPV

ERECIER PV M 1Gi AN 2Gi , 1B4HIE PVC EXHIE sPec.resources.requests.storage BN
2Gi,

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
#

E5%: BT R

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

“miEStorageClassEEX LIIEE allowVolumeExpansion FERIEE N 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 FBETFTER StorageClass , EXH#HTTHIE, FHESR allowvolumeExpansion B,

% 2% [ERELIED StorageClass I3 PVC

YRIBPVCE X HEH spec.resources.requests.storage URMEEZMA/N. ZK/NABIRKFIRIEK

o

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
pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1Gi RWO

Delete Bound default/san-pvc ontap-san

% 3% EXEE PVC 1Y POD
BPVIEIZZIPODLUAZEE K/, AEFC PVRK/INERMIEH :

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

* SHIBBREZEPVIIA/NE. Trident2Y BFERRIIE. ¥ PVC 48EE Pod 5, Trident
BHIABXHRZ KRN AfE, Kubernetes RTEH BIRIEHNINTERGEH PVC K/

FUTRAEISR, 8T —MEMA san-pvC BY Pod o

AGE

10s

ZEMARER



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

E4%. BFPV
ERECIER PV M 1Gi AN 2Gi , 1B4HIE PVC EXHIE sPec.resources.requests.storage BN
2Gi,

kubectl edit pvc san-pvc

10



# 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
#

E5%: BT R

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

identZ i F N EBER NFS PV ' BB &, ontap-nas, ontap-nas-economy, ontap-nas-

flexgroup , # “azure-netapp-files Gl

%\-

23
=

12

1. BZE StorageClass LIZiFET B

JAZ NFS PV UK/, BIEGEMALEER allowvolumeExpansion FERIKE N true REEBEFMEIEUAF
=

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



,—

NREERNEZEIETRTFESE, WRFFEA kubectl edit storageclass JmiEMMBTFHEREIAIH#IT

15N

B R

% 2% FRELIER StorageClass £ PVC

cat pvc-ontapnas.yaml

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

TridenthZi% /3% PVC glI#ZE—1 20 MiB B 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

E3F: BFPV
TR 20 MiB PV %R 1 GiB, 1&4RiE PVC FHiI&E “spec.resources.requests.storage’ZE 1 GiB:

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
#

F4¥: BT R

EEILUEI R EPVC. PVl TridentER A/ NRIGIEEB AR/ NESIER:
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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 +

SNE

&R LAERS “tridentctl import’ Z@5d S A Trident SN FRHIFAEER (PVC) B
B1ZEES AN Kubernetes PV,

BLAFEEE M

B UGBS NE Tridentd. LUE:

* BRAEFARCHESFRENEHIES
* W— PN AR ERSIEENTE
* BERAREBPENKubrenetesE R

* TERMERE HRIEE S N RS R £

ARE
SAEBZH. BEEUTEIRSEM

* TridentREESANRW (1I25)REHONTAPE, DP (BIERIP)XE M EESnapMirrorBinE. EEES

15



ATridentZ g, NFERETREXRo
* MBS NEEENERZNE. BESALGRERNE. BRELE. ARRITEN.

@ XN FRELHEE. FKubnetesFERIREILAIAERE. H AT UBRMMRE EiEEE
FPod, XEIRERSEEIERIT,

* BEJA "StorageClass %IEPVC EIEE. ETridenttE S NEREIRER LS, tIESHRSEREERIRE
FAESHEM A Bt TR, RTEBEE. RIS ANSHEAREEER N, Eit. BMEEUT5SPVCHIE
EWEFEEERALRNERIGEF. EANEREKB.

* WHEERNEPVCHBEMIRE, FHRIEMNEFSNERE, RAKEE PV, HAHEEGIE— Claims Ref o

o EIWERISERVIEE N retain EPVH, Kubernetes BIH4EE PVC 1 PV &, EEFHEIUKNERIR T 7
N e

° FERMIEIREE BT delete. MIBRPVEY. FAESIEHMIFR,

* BINBERT, TridentEBI2 PVC, HiERmEMAFlexVol volumefl LUN, REJLUEE "--no-manage &\
EFEELHMIREHM "--no-rename 1RIC IR EER,

° —-no-manage* - YIREEMA "--no-manage IFERA, TridentfEXNRNEmARAREIT PVC 5 PV
;gﬁﬁﬁgﬁ%ﬂ'ﬂﬁf’ﬁo kR PV B, FESASHEMIER, HEttigtr (NE=EMSEAERD) B2

° ——no-rename® - NIREFEMH --no-rename " #1&, TridentESANENRBNEERZIN, HEES
ESmERE, AT IFLITIEN: “ontap-nas , ontap-san (B3EASAr2 £#4t) ontap-san-
economy’ El#lo

WNREBFER Kubernetes #{TR S TIEMH, BXMB7E Kubernetes ZINEIBZES
MNESERR, BBAXLEENIEEE A,

* PVC 1 PV F&FHIN—M5E, BTFIRETEESAUK PVC Ml PV 2B EEE, FARIEEMIRILIRE,
SANE
&R LAER “tridentctl import’ B0@E 8@ H Trident SN FRER PVC KEANE,

()  mmEEmPYC TR, NEBTRRER tidentct RENE,

16



£ tridentctl

B
1. gIE—1 PVC X (5180, pvc.yaml) , ZXHFERATFEIE PVC, PVC XHREHE name.
namespace. accessModes '# “storageClassName, &, ERILITE PVC EXHIERE

unixPermissionse

AT B iR RSB

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

() eEFENs®. PV EHREANSHNSKTESHIARSEN.

2. {ER “tridentctl import A F18E 8 & &M Trident/5in & R R M—IRREE L EMN B RHS (Fla0:

ONTAP FlexVol. Element Volume) ., X -f BEERHESIHKIEEPVCXHEKRR,

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

file>

&M PVC 11
P$IE
1. EAER Trident SNERFRAIE PVC YAML X (5180, pvc.yaml) o PVC XM EIE:

° name M namespace ETCEIETR

° accessModes. resources.requests.storage A0 storageClassName ERAE
° FRE:
" trident.netapp.io/importOriginalName: fgin_EBIERFR
* trident.netapp.io/importBackendUUID: &HFEMFIH UUID
* trident.netapp.io/notManaged (Optional): AIEFEEHBIREN "true"s RIAEN

"false"s

TEERSAREESHRAIME:

17



kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: <pvc-name>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "<volume-name>"
trident.netapp.io/importBackendUUID: "<backend-uuid>"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: <size>

storageClassName: <storage-class-name>

2. ¥ PVC YAML X R/ E] Kubernetes S£8%:

kubectl apply -f <pvc-file>.yaml

Trident 3 BsISANEHIEELHEE PVC,

Nl
BEUTESNTAL TRELFORDER.

ONTAP NASHIONTAP NAS FlexGroup

Tridentz##FE M ontap-nas-flexgroup WENFEFEANE “ontap-naso

(D * TridentRZ$FEMH ontap-nas-economy a#le
* . ontap-nas M ontap-nas-flexgroup WENEFARIFEREENER T,

FRIRIEFCENSE S ontap-nas " #EEONTAPEE FM— 1N FlexvVol volume, FRIKNERS
AFlexVol&ER ontap-nas’ TERIEMER, LU oNTAPEE FEEFEMFlexVolEEAPVCEAN
‘ontap-nas. [E#E. FlexGroup volstB ] LAEANPVCE AN ontap-nas-flexgroupe

fEFH tridentctl Y ONTAP NAS /R~ {7l
LUTFRGETRIFAIER tridentectl SAFEESMNIEEE S,

18



REL

U TFREIESANEB RS nanaged_volume UFHAK/GEH ontap nas:

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,

UFRBIS N unmanaged volume £k ontap nas fgim:

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 +

{#F PVC ;311 ONTAP NAS =l
U T RAERINEER PVC ERENFEETERE S,
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REE

T RBIMELE 81abcb27-ea63-49bb-b606-0a5315ac5f21 BANFRA “ontap volumel HI
1GiB ‘ontap-nas &, fEF PVC ARIKE T RWO ihaiER:

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: <managed-imported-volume>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "ontap volumel"
trident.netapp.io/importBackendUUID: "8labcb27-ea63-49bb-b606-
0a5315acb5f21"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>

FREE

LUITFRGIER PVC 3B MIgiH 34abcb27-ea63-49bb-b606-0a5315ac5£34 S ANRA “ontap-
volume2 'Y 1Gi ‘ontap-nas %, FI&E RWO ARIEL:

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: <umanaged-imported-volume>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "ontap-volume2"
trident.netapp.io/importBackendUUID: "34abcb27-ea63-49bb-b606-
0ab5315ac5f34"
trident.netapp.io/notManaged: "true"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>
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ONTAP SAN

TridentX2#FFEAES N ontap-san (iISCSI. NVMe/TCP #1 FC) # ontap-san-economy @l#lo
Tridenta] IAS NEEE 1 LUN BYJONTAP SAN FlexVol#, X5 ontap-san &R, ©AE PVC glIE—
““FlexVol volume, F1EFlexVol volumeREIZE—1 LUN, Trident§ A\FlexVol volumeFHEHS PVC EX X%
BX, Tridentr]LAZ N ontap-san-economy 2&% LUN B9%&,

UTFREERTIRSANREENIFTES:

21



REL

MFZES, Trident=RiFlexVol volumeEar& A, FHEFlexVol volumeFHILUNERE pvc-
<uuid>'A " 1lun0Oo

UTFRBIER N ontap-san-managed [l LM FlexVol volume “ontap san default:

tridentctl import volume ontapsan san default ontap-san-managed -f pvc-

basic-import.yaml -n trident -d

e F————— o
o o t——— o +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e o -
e e - e +
| pvc-doeedf54-4e40-4454-92fd-d00fc228d74a | 20 MiB | basic |
block | ¢cd394786-ddd5-4470-adc3-10c5cedca’757 | online | true |
e e o
t——— o +——— o +

ZESL

TRBISAN unmanaged example volume {EE ontap san [Gi:

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
Fommmmmmmmomeososorrenosmemereme oo me oo Frommmmomos Fomcmmemememonos
Fommemmomo= B e Focmcomo= oo +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommcmcosososososrsros oo esCe T Ce e S e S e Fososmsmss Fomosmsososssoss
Pommmmmmm== o memes e e s s s s Fommmmm== o= +
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759£555a | online | false |
Fommmmmmemsmssesese s s s s s e o= e
Fommmomomme Fommememerossrsreemenessosoeseoomomoms Fomomomme Fommomomos +

IR EIELUNBRET ) 5Kubornetes T3 s IQNHEEZIQNBigroux. SN FRAIFFR. B EEIR: LuN
already mapped to initiator(s) in this group. EHEMIFFEINIZFHECHMRETLUNAREFAN
5o
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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

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,.

UTFREEFN element-managed Fin LS element defaulto

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

P msmssesese s s s s e e o= Fommmmmmemememe=
Fommmmmmmoe B e e Fommmmmoe Fommmmomos +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e R Fommmmom= Fommmmmmemoomo=s
Fommmmmmmme ettt Fommmmmme Fommmmmme= +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
e Fommmmmms Fommmmcmcmsmsmss
Pommmmmmm== ettt Pommmmm== P +

Azure NetApp Files

TridentS2 FHE AR IFZF SN\E azure-netapp-fileso

@ EZ NAzure NetApp FilesE. BIRERETRTZE. EHRERENSHEEN—IH. UTF2ZE
1 /o G0, WNREFEHERIERS 10.0.0.2:/importvoll. HBEIEN importvolls

UTTRBIERN azure-netapp-£files fglf LM% azurenetappfiles 40517 HEE{E importvoll,
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tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

fos=ssss=s=ssscsessssssssosossssssss==ssa=s fememe===s e
e e e e e e e e e e fro— e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e e e e e e e e ) fro— e s e
frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |

fossssssssss s e se s s oses oo sssssss s s e fememesmmeeeaa=
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Google Cloud NetApp%

TridentXz F{FEAIRHIEEF S AE google-cloud-netapp-volumeso

T RBTER backend-tbec-genvl ESAE testvoleasiaeastls

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

o fomm -
oo fommm—————— o
fom - fommm - +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fomm -

e et e e e fomm e bt
fom e +

| pvc-a69cdal9-218c-4caf%-a9%41-aeal05ddl3dcO | 10 GiB | gcnv-nfs-sc-
identity | file | 8cl1l8cdfl-0770-4bc0-bcc5-¢c6295fe6d837 | online | true
|

et e fomm -
o fommm -
fom - e +

T RAEERMEAFRE—XIEE SN "google-cloud-netapp-volumes' %
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tridentctl import volume backend-tbc-gcnvl
"projects/123456789100/1locations/asia-eastl-a/volumes/testvoleasiaeastl"
-f <path-to-pvc> -n trident

o fomm -
e R e et
fmm====== fememe==== 4

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
fossssssss=ssscscssssssssosossssssss=sssa=s fememe====

fm e e
e e +F

| pvc-a69cdal9-218c-4caf%-a9%41-aeal5ddl3dcO | 10 GiB | gcnv-nfs-sc-
identity | file | 8cl1l8cdfl-0770-4bc0-bcc5-c6295fe6d837 | online | true
|

fossssssssssssesessssssasosossssssasssssass fememema=a

frosssssmeemes e from=mee==== frecsmeeem s m s s o s e e
fre=m====s fremmmeme=s WF

BEXER MRS

fEATrident. ERILIAEIEZNEDECE BXBRIMITE . XA TEIRAIEHEZMHRE
HIRG EIHE BRIKubnetesFIR(PVC), R R LI RIRESE X BT eI EEXERZM
MBEEXIFEZER; EeE. SANRENEAEEHRERXERR.

Friazal

AT EE X NWER VAR S

* B, SATRERERE
* BULTM S ontap-nas-economy WEhiEFH, RE Qtree HEHIR T &R IFIRIR
* BT S ontap-san-economy WehiERFA, RE LUN BFRFTE B IFIEIR.

PRI
* BENXERTMYSONTAPAIRSIZF RS
* N LUATIBREZFEENIRZ . ontap-san, ontap-nas, # ontap-nas-flexgroup a#le
* BEXERMAERTFIEE.

B BEXBRAMBIKXEITH

* NRAZMRIRFENEZLRMESHEY. WEHeZFERK. B2, MRERNAEFRK. WSIRED
B RYENEHITH R
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. ﬁg%ﬁ%)ﬁﬁﬁ”ﬁﬁﬂﬁqﬂlﬁ@%ﬂﬁ%&"up%%\ NEFERMENER. ERPIENRSEERR UEZERMNEIER

BB ZMMRIRATZ e imEC E )
B LATEARA/S R A E X B E X B MR-

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,

FREFPVCUHES
REn A T BFR EE T A RIRPVCHREIENIR,

9 BT EBrmBATE P I ECRINR
EHEER MBI RATENFIE &R FEIETridentVolumeReference CREVIXR,

e 7 Bird 2 =ialF 8ZE TridentVolumeReference
BixenE Tl A & 6 TridentVolumeReference CRLLS|FEJEPVC,

e R =TE R EMEPVC
Bines R BRI A E ¢ NEPVCLUERIRPVCHRIEIEIR.

FERMBiran R =iE

NTHREZ2E. BaRTEHERFERGBTEMEE. EHEERNBRGRTRMEENNENRE. &
N RESIEERP A @,o
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T
1. *BEfRTEREE: *CIEPVC (pvcl). MIRFEBIrHRATEHZNNRE (namespace?)

shareToNamespace 1RFo

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

Tridenti& 8PV R EFiENFSTFiES,

o O] UFERE S A RRYIRIEPVCEZL Z N iR TiEl, fHul:
trident.netapp.io/shareToNamespace:
namespace?2, namespace3, namespaced,

@ © WRILERHAZEIFrEmA=E *. flg:

trident.netapp.io/shareToNamespace: *

o O] IEMPVCLAEE shareToNamespace BERSRINTRE,

2 *EREIER. *HFREEINEYM RBAC, LIEFEHITGRTRIFAIEETE IR TiEFeIE
TridentVolumeReference CR BIFX R,

3. *Birfn B TEIFMEE: *EBErRTEIFEIES | BIRa& = E/f TridentVolumeReference CR pvcilo

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

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. *BirenBTEIFFEE: *QIEPVC (pvc2) (namespace?) shareFromPVC B FIEEIRPVCHIRE,
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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,

f#H ... tridentctl get BIAMESE
fEA[tridentctl SLAERF. BHLUETT get ATFHRBMBENT S, BXIFHAERE. 158 EE

. Jtrident referation/tridentct.htmi[t ridentctl Sp<F1%EIR],

Usage:
tridentctl get [option]
flags

* *-h, --help:. &,
* —-parentOfSubordinate string: FEERFIAIMNESE.

* ——subordinateOf string. BEHEREGINENTRE.

BRI
* Trident T AL BB MTEEAEZES, ENEAXANESEMHIZR EBEHZERIE,
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* & RBEBI PR RIBUE FHRPVCHYIAIR) shareToNamespace 8% shareFromNamespace 1R+ MIB&
TridentVolumeReference CR.EBHH AR, HAIAMIERMEPVC,

* TEEMBE LHITRIR. EMER.

BXEMAEER ...
BYMRAEXEGRIATEEHREMAEE. BRITUTRE:
s FifR "ERETRIZERES: WEGETEEIFREHello"
* MELRET "NetAppTV's
2 AN 47 )
SR T ERES

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

AT

mfEEZA. BFREREERNBRERIEREEE. HFEEBHERNEES.

()  ema=EsERES ontap-san il ‘ontap-nas FEIEIRENIERF, T szHs USRI,

(FSED NI
RENASRETREEHE,

o FRB/RPVC LI IES
R R EEPIAE B R T IHERPVCHEIERIIR.

e EX BT RTET I ZCRINE
EREER MBI RATENFIE &R FEIETridentVolumeReference CRAJIX R,

e £ Binen & =ial el TridentVolumeReference
Bires & TIEIFR B H 156 TridentVolumeReference CREAS | FHIEPVC,

o B R = E e E T ZPVC
Biren B TEINFE & IEPVCLUNIR B =852 fZPVC,
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FERMBiran R =IE

NHRL M, BaEZEREERERD
Ni(F. BTTRBIEERF A,

p

1. Sourceii & Fialowner:(pvcl  TERHBRET
F 5 Birdn & TR HEZHINR, "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 R E GixiF(ES.

© BRI LERES

TEIFFEE. EHEERNMBRGRAT

Bl EIE pvC (

‘namespacel),

SIBFR A & BT IEH REXAE

FF (namespace?2 " ERRER

namespace?

HIRFIREPVCHSZA S S EIE, Fla,

trident.netapp.io/cloneToNamespace:
namespaceZ2, namespace3, namespaceio,

@ © WA LAERHAZEIFRE ~ B, flgn.

‘trident.netapp.io/cloneToNamespace: *

o fu] UFBEYEFPVCIAE A “cloneToNamespace FriFo

2. EHEER. WREBEILEHM RBAC, LIRFEIrd
TridentVolumeReference CR BIMX R (namespace?2) o

3. BB TEMMEE: *EEFHGRT

B EIE5| ARG 2=

TEFFEEE BTG RTEFeE

iglA9TridentVolumeReference CR pvcilo
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apiVersion: trident.netapp.io/vl
kind: TridentVolumeReference
metadata:

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. Destinationsn#& T [Elowner:(pvc2 " £ BRa & TEHEIEPVC (" namespace?2), fFH "cloneFromPVC 5
“cloneFromSnapshot' #1 “cloneFromNamespace 15718 EJRPVC,

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
* X FFEAPV-NASE F R IREHIZFFECERIONTAP. A IFHIETE,

fEFSnapMirrorE il
TridentSZIFE— M EF LRSS WNEEH LNBEINEZBRIRERR. UEARMER
EEHIHIE. EeILUERRA Trident $RI&X R (TMR) BEn B =BIEE XFIFE X (CRD)
RHITLATIRME:

B ANRBEERPVC)

- BB Z ARG ET

. PUFSEER

- RIS TR SR R )
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* EEBZEHIT AR TSR (TE TR NP5 s 5 HAa)

Shlaiie R
Frazal. ERERHERUTAIRES

ONTAP &5
* Kubernet: {EFEONTAP{ENGIEHYIEF B4R TridentSEEE _EARIEE TridenthRZ522. 105 E = AR s,

* FFRIIE: TR EARONTAPEEE L iB FAEAEHRRIFPEIAIONTAP SnapMirrorRH1F a1k, BXRIFHIE
B. BEZN "ONTAP HfySnapMirroriF aI #EiR" o

MONTAP 9.10.17498. FRrEFRIIEX UNetAppiF AlHIEX H(NLG) R TUR A, NLGR— 1 X FFZTILNAER
X, BXFMER. BESM "ONTAP OneffiHEIIFEIIE" o

() 12535 snapMirror BRI

W&
* EEBEFISVM: ONTAPTEERIRN IR NERS. BFRIEFAEE. iBESN "S5/ SVYM WERHR"

(D) ®ERAONTAPER 2B EHIX RN ERNSVMETER—H,

* * TridentfISVM*: EITFESVMAINA] i BAREEEE B Trident(E .

SEFNIREHIZR

NetApp Trident z3Ff8EF NetApp SnapMirror FiARFHITEE R, FHAAUTIRDIZERZIFNFMES. ontap-
nas . NFS ontap-san . iSCSl ontap-san . FC ontap-san : NVMe/TCP (ZEXK&RIK ONTAP his
9.15.1)

@ ASA r2 RAARLZFER SnapMirror #H1TEE R, BX ASAR2 RAMEE, 1BSH" T iZASAR2
ﬁﬁ%?ﬁgb o

BIZREPVC
RELUT I RAEACRDRAIEEEM —REZEIEEIRBRXR,

B
1. TEEKubbernetes®E£&f LHITUUTHE:
a. fEES#tiEStorageClassiTR trident.netapp.io/replication: trueo
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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. {5 % A8l RStorageClassBlIEPVC,

Nl

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

C. fERAMEREIERHEXACR,
Nt

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

TridentZIRERERINEE B AN B HRIHIERIF(OPYRS. AREBRREXAIRESF K.

d. $XEXTridentMirorRelationship CRIAFKEXPVCHIAERZFRFISVM,



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. #E”#FKubbernetes®E 8 FHITUTH R
a. {#Htrident.netapp.io/replication: true2%k 8132 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. £ BRHIRIE S IR REXRCR,
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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”

TridentiS 58 A AL B AV X 2 SR BE 2 R (BLONTAPRYERIA SRR ) B SnapMirror sk R H X E 1 T#I18 1L,
C. TRt StorageClassBIEE—1"PVCLLAEZ4k(SnapMirror B #x)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

Tridenti§#0&E 2B F7E TridentMirorRelationship CRD. #NIRILXRRTEE. ML ELES, MREFEL
XF. Tridenti&fAfRIGHFlexVol volume BRI S5 H B X R EXIZIESVMEIL I E X RZRHISVM L,

EEFHIIRS

ZRIRBERAR(TCR)Z—MCRD. RRPVCZEERIXHZN—IK. BIFTXR EEREE—TRE. REEE
M TridentFrFBEVIRS. BRTX R EESBABLUTIRES:
* BRI SHPVCEREXRZANBING. X2— XK.
* BF AMPVCHIREHEER. HAREIERNBRNFREERXR.
* BRI FSHPVCERBRANERS. URIHATIZREXAT.
c IRBMEBESFEEIXR. ANERBZERENRNE. WS EREMEILARS.

38



c MREBZARGREILXFR. NWEFRBILFPRTFRY.

EitRIINA PR 5 HARITE FH 4 BNPVC
£ —KKubbernetes&EEf FMITUU T L B :

* ¥ TridentMirorRelationshipfy_spec.state F EEEH % promoteds,

I RIS R B iR TR BIPVC
e RIS G HRiE. AT TS BRIUEA —RKPVC:

T
1. f£EKubbernetesfE8f L. BIEPVCHIRIR. 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_. LARIIREBAI AR EZRRE FRo

4. TEZ4kKubernetes®8% E. MiATridentii g X RAVIKZS (stats.state FER) N EIRF

ERPERBEEREFERRR
ERFRGRRZA. BERERENEENT—.

TE
1. EZKKubernetes®E8¥ . HREEFH TundentMirorRelationship LAY _spic.netVolumeHandle FE&HI(ES

2. TEZ”4KkKubernetes&Ef I, i Tridenti{& X HHY_spec.mirector FEXFHE reestablishedo

HARF
TridentSZ #:53t EHM R EHITUTIRIE:

R EPVCEHIZIFAI—LKPVC
HHREEE—1EPVCH—MNREPVC,

p
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1. MEBEIH— (B 1R EE T MIRPerbestentVolumeClaim# TridentMirorRelationship CRD,
2. \E(CR)EE T MR TridentMirorRelationship CRDo

3. EE(RVER L AEEIINFH K (BHF) PVCRIZH M TridentMirorRelationship CRD,
HEHEKR. TPVCH_HKPVCHIKR/N
AUIERREEPVCHA/N. WRHIBEBIHFIA/I)\. ONTAPE Bl BEAEfRflevxvols

MPVCHIRIFRE
EffiprES]. BN LRI RERITUTIRIEZ—:
* HIBRREPVC EMREX R IHEIERFITEHIX R,
* HE. Fspec.stateFEEEHF_promoted_,
MHFRPVC (ZBIERK)
Trident2 I EZBEEEFINPVC. HEZIEMIIRSE ZaBRKRESX R,

RIBRTTr

MBRIEG X R—IE T, X RESERISNTH ERETrident7e i MIER Z BB Z] promoted RZS. SNERIERM
BRESTMirrorE 80 F_Promved RS, WAEFEEMBRGXR. B TMirrorB#MIBR. Trident=384s3tiPVCIEF+
H_ReadWrite, IEHBRI2IEISFEMONTAPHZSH#ERISnapMirrorTo iR, MR HIGKEFHFGXRPERA.

NECEFBGRXAN. EXAERER rei&i EEFHIIRSHIFITMirror,

TEONTAPEXHBS EFIRE X &

BIREGXARGR. IR EITXLYEXR, SR LIER state: promoted B state: reestablished F
BE#MXR. BEENESRANENIReadWrite B, AJLUER_promotedSnapshotHandle_15E E# Hai &R R
RS EIRER,

TEONTAPRANBY EFIRE K F

EA] LU EEFCRD#ITSnapMirrorE#. ML HE TridentE1EEIZEIONTAPEEE, 2R L T TridentActionii & &
FRORGIAE T :

Nl

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-Db

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

status.state RBRTridentActionifg EFHCRDAVIRES., ERILIM_suced_. _in Progress _3§_failed3REX
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{8,

{5/ CSI ihFh
TridentA] LUBID A IEF M GRS I HiEZEIKubbernetes S BRI /= "CSI FAFM7

ab
Hb"o

RN

fiEF CSI #aFM08E, AJUREXEM AR SHLRREIA—NSD TR, NS, EERMERE,
Kubernetes BIZSIA] IAERET P KM T R WRAIUIF— M KERNRETRERKES, Bl uFAE
Xigzigl, ATEFESXERMPATELHECES. TridentfEFACSIHATH.

THRE CSI RHINNEEMESEE "Itah,

Kubernetes &t 7 FifHME—RIEH TR

* BHEE N Immediate ' BY, TridentfIBER “vVolumeBindingMode  RNEGEAIFAFNERFINEE, €2
pve NSMBEHENSEE. XEEIAMEE "VolumeBindingMode. E&&AabIEFIAFMNERIBIE
B, SIEBKAMER. AT A LHIERNPODIITRIEK,

* MNRIE volumeBindingMode I BN WaitForFirstConsuming , M9 PVC SIZEFISE KA 4 ERIIE
gﬁﬂii@, BEITRIHERER PVC B9 Pod ALk, Xi¥, SMSIRIEFHRINERESILHERYITXIESISRE!

()  vaitForFirstconsumer” SEMRARBIRIMGE. LIALAIRUT CSI iR NAEEER.

ERBNNE
BER CSI ik, ERBBRUTHMH:

* IE{THYKubernetes&EE "SZ1FHIKuberneteshii 2"

kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el11e4a2108024935ecfcb2912226cedeafd99df",
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:"1elled4a2108024935ecfcb2912226cedeafd99dt",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

s EEPIT RN EB R 5| NIRFINERAIBIHRZ (topology . kubernetes.io/region
‘topology.kubernetes.io/zone)o TERETridentZFi, XS W HIMERBEFPITR L, U
{ETridentdET5IR AT,
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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/o0os":"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":"amd64", "beta.kubernetes.io/o0os":"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":"amdo64", "beta.kubernetes.io/os":"1linux", "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"}]

1% IZARAINIGIR

TridentfFfE G iR el UGt ARIEA AN XIGEEMEE S, S RRETUEE— A%
supportedTopologies R, ZRARZTIZIFMN O XMXIFFIR, FFERIFIHR StorageClasses , FE
EZRTHEFXIE / KPR BRREFIERE, F26ES.

THE—MEHREXRH:
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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

BOFT AT NMEFEMEN supportedTopologies o 1BE R LLTRAE:
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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
topology.kubernetes.
- topology.kubernetes.
topology.kubernetes.
storage:
- labels:

.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: us-centrall

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

io/region: us-centrall

EURBIF, reGion M zone IMERRNEMMIIIE. topology.Kubernees.io/zone
topology.Kubernees.io/zone IEEFMEMRERUE,

% 2. EXALRRIEFMY StorageClasses

RIERNER DT QIR HAVEFMERE, AILUE StorageClasses EX NEEHIMER.
(B RETFEM, LUIKRAIER Trident EEEMERNT R F&o

BEIUUTRA:
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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

53 gIEMMER PVC

BlI#2 StorageClass FHIFHMRE R [FiR/E, EIMERILUEIE PVC .,

BEBRUATRA 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
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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

EI PVC , I57E Pod HfER PVC o BT RA:



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

Lt podSpec #&7 Kubernetes £ us-East1 KBTI £itXl Pod , HM us-Eastl-a 3 us-Eastl-b X
S AR RO AT T R AR TR

BES LT
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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

B EmRLUEE supportedTopologies

AJLAEA tridentctl backend update BFEEGIR, UEE supportedTopologies YT, XARF
mMEkEENS, FENBTREEN PVC,

THREZER

ERBNAT
"
 RBRIERIR B

* REAARY

]]II|

+Fd

I

df
ISH

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

R

EREZ 2 ontap-nas, ontap-nas-flexgroup, ontap-san, ontap-san-economy ,
solidfire-san, azure-netapp-files, # google-cloud-netapp-volumes E#lo

Faz Al

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

INRIEHKubernetes 3 AR A EL & REBIZHIZBHMCRD. BS N [EIEERBILHIZE]

@ NREGKEMZEREZIRFEIRE. B77CIZREBIEHIZE. CGKE-ERARNERIRREIRREH2E.

BIZERER
p
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1. 8 volumeSnapshotClass. BXIFHMESR, HEM "VolumeSnapshotClass's
° “driver' $g[ATrident CSIIREHFERE-

° deletionPolicy AILLE Delete B Retaino, REBNHY Retain. FHEEE FHNRKEVIERERR
&, EMEEFERANE 2Lt volumeSnapshot R E MR,

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

° R B ANPVCEIREBIREBIR pvcl REBIBFIEZEN pvcl-snap. VolumeSnapshot3E{i
FPVC. H5XEX volumeSnapshotContent FRREFRRBAINR,

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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o &R LIMARE VolumeSnapshotContent BIFTR pvel-snap VolumeSnapshotfYitEH, o Snapshot
Content Name ARIFIRMHIEIRIBAIVolumeSnapshotContentit&Ro o Ready To Use BERRIREET]
RFeIZEHPVC,

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
MEIREREIZPVC

EE LU dataSource FRAB NNBERBEIEPVC <pvc-name> fERNEIEIR, 8IZ PVC i, ®TLUSEMIM
Z| Pod £, HFH&EREMEM PVC —#EH,

@ PVCREREER—FIHLE, BEN "IIREXE: TEEFHERRLEMN=IHPVC Snapshot
BIZEPVC",

U T RAEERBIZEPVC pvcl-snap {EREIER.

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,

° IEHIEERIRIREBRIZ IR annotations YN trident.netapp.io/internalSnapshotName:
<"backend-snapshot-name">,

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

@ o <volumeSnapshotContentName> HHFCRAMZRH]. FEEIGE S FimIREBZFRIT
Bico

AN
T RAIEEI#EE volumeSnapshotContent 5| FARFRIRBIINR snap-01,
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2.

52

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

*EBEIER . *0li# volumeSnapshot 5|ABICR VolumeSnapshotContent MR, MIRIERFIEKIFIAILL
{#H VolumeSnapshot FELATER R ZIE]H,

Nl

UTREEEIZE volumeSnapshot CRE®® import-snap 5/HM VolumeSnapshotContent B4
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

NP IB(FTCHB I TEMIRIE): *IEPRIBIZRIRFF IR VolumeSnapshotContent “HiBTT
‘ListSnapshots . Trident¥ Bl “TridentSnapshoto

o SNEBIRFRIZEF FHFIKE VolumeSnapshotContent to readyToUse #l VolumeSnapshot to trueo
° TRIdentiR[8] readyToUse=trues

“ERAF *0IE— PersistentVolumeClaim AS|AHE VolumeSnapshot. HMF
spec.dataSource(Eﬁspec.dataSourceRefygfm%JVolumeSnapshot38*mo

Nl



LUITFRGIELIZE—15|FEBPVC VolumeSnapshot B85 import-snapo

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

HINBERT. REBEERLTRERS. UERAEEMIESEHREEENENREM ontap-nas M ontap-
nas-economy JBofER. B .snapshot BRUBIZEMNREBIRE IR,

f$£Fvolume Snapshot restore ONTAPAR 1T RERFE LR F A A RBHIE RIS,

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

()  FEsnapshoElAss, MESMERETERS. SIESnapshotBIZExtEMIBR M ERIEE %

MREBRILERE

Tridentr] fEFH(TSR) CRMIRBRIRRF (LA RE TridentActionSnapshotRestoreo LECREEE
FZKubbernetesi®fE. FIRIFRMEFRSIFARY

TridentSz 1R ER 1 Eontap san, ontap-san-economy , ontap-nas, ontap-nas-flexgroup ,
azure-netapp-files , google-cloud-netapp-volumes , #l “solidfire-san’&#lo

Faz Al
BB YERIPVCHIF] BRSIRER,

* WIEPVCIRESEEEHE.
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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. M FCRUAMIRERIFIR, LG MSnapshotiiE pvclo
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,

MR AR KEXIRIREIPV
HF: B KB RRIR A M SR, AR TridentE I EHTA AR RS, MIRBREBIABIR Trident

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

p
1. BIEEIRIRCRD,

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

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

(:) MENE., FTFF deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml HEH namespace [EE=RES TS

EP SIS
R

* "VolumeSnapshotClass"

EREHIRR

Kubernetes A % (PV) &4 1RIE NetApp Trident IRt T8IEZ SN E (—AHBIRIE) B9TH
BB, IHHARBRERER—EREIENZINENREAR,

@ VolumeGroupSnapshot 52 Kubernetes IfJ—~ Beta IhAE, €5 Beta it API
o VolumeGroupSnapshotFrEE R ER{FEhRZS /9 Kubernetes 1.32,

56


https://docs.netapp.com/zh-cn/trident/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident/trident-reference/objects.html

SR EARE
T EIRE e B AR

* “ontap-san' IREHFZF - (SUEFRTF iSCSI #l FC hi¥, RERF NVMe/TCP il
* ontap-san-econonmy - {&HTF iSCSI i

®* ontap—-NAS

() NetApp ASAr2 S AFX FHERAT S BRI,

AR =W
* IRIZEY Kubernetes hii s @ K8s 1.32 T E = A4S,

* BERARE. BOEBEIMNMREEFIZZNBEEXRREX(CRD), XKubernetes itz dmHE iz (140
: Kubeadm. GKE. OpenShift)#JEa3,

INRIEH Kubernetes Z1ThR AN ELEIMERIRERIEHIZEM CRD, IBEI[EIEERBEFIZE] o

@ YNR7E GKE HMREHEIBIRFEHARR, BAECIERRIEHIE. CGKE-ERARNERRREIRER
=28,

* 1E1REBIZHIZS YAML 51, &8 "CSIVolumeGroupSnapshot THEEI HEIZ B H true”, LR SARIBER
Fo

* FEIBESARBE A, CIEFIENEAHIRESL,
* HfRFAE PVC/IEERTER— SVM L, LUEBEFEEIRE VolumeGroupSnapshot,

TR

* 1£8I% VolumeGroupSnapshot Z BiflIZZ— VolumeGroupSnapshotClass, BXFMAER, F2IF "E4H
RERSE",

apiVersion: groupsnapshot.storage.k8s.io/vlbetal
kind: VolumeGroupSnapshotClass
metadata:

name: csi-group-snap-class

annotations:

kubernetes.io/description: "Trident group snapshot class"

driver: csi.trident.netapp.io
deletionPolicy: Delete

* ERNEFELIEZEBFARITER PVC, SRXEMFERNZEIME PVC,

UITFRGIERBUTAINE)EZE PVC pvcl-group-snap  {EREIBREMRE
‘consistentGroupSnapshot: groupA RIEEMERE YIRS HEFE,
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl-group-snap
labels:
consistentGroupSnapshot: groupA
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 100Mi
storageClassName: scl-1

* I AEMEEIRZER VolumeGroupSnapshot (consistentGroupSnapshot: groupA )£ PVC H18%E.

LR BIBI R SAIRER

apiVersion: groupsnapshot.storage.k8s.io/vlbetal
kind: VolumeGroupSnapshot
metadata:

name: "vgsl"

namespace: trident
spec:

volumeGroupSnapshotClassName: csi-group-snap-class

source:

selector:
matchLabels:

consistentGroupSnapshot: groupA

ERARIRIME BLE
ERIUERIEREARBH—HIURNE MBRMES MIAE, BEEGSARBIEN— N EERITIR

—

=o

fEAvolume Snapshot restore ONTAPER 21T R E & X R EI SaiiREBHIE RIS,

clusterl::*> volume snapshot restore -vserver vsO0 -volume vol3 -snapshot
vol3 snap archive

()  FESnapshotBlAR, MESMESHERS, SIESnapshotBIZExtEHIRR BRI E LK,
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MIRBRRILERE

TridentA] £ (TSR) CRMIRERIURF (AR TridentActionSnapshotRestore, HCREAEE
$Kubbernetest®fF. HIRIFEHETRSIFAGRE

BEXEFMER, BEN "MRERDEES"
PR S5 RIRIR XL PV
i BR2E & IR BRET ©
* @B LURIBRZEE S VolumeGroupSnapshots, A EMIBRZE R NREE,

* MREFASEERBIER TR T IZFASE, Trident R ZEBEMIRRE, EABALMERIRE,

RET R MIRZS.

" MREEASERBIRTRE, AEBRREA, WaFRRERMIRE, HEERD RZATERR
%A,

EPE B IRIRIE IR

WNRIEIKubernetes 3 AR A B & RIRITHIZZMCRD. Mol LUZRIN FRrREH1TEIR,

p
1. gIEEIRIRCRD,

cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
8.2/client/config/crd/groupsnapshot.storage.k8s.io volumegroupsnapshotcl
asses.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
8.2/client/config/crd/groupsnapshot.storage.k8s.io volumegroupsnapshotco
ntents.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
8.2/client/config/crd/groupsnapshot.storage.k8s.io volumegroupsnapshots.
yaml

2. IEBIRARITHIZR
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kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-8.2/deploy/kubernetes/snapshot-
controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-8.2/deploy/kubernetes/snapshot-

controller/setup-snapshot-controller.yaml

@ MBENE, FTFF deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml HEH# namespace & T8

AR R

* BRI
* EIRER
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