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Fio & A BIEHR &
Fe B E

#2137 —1E PersistentVolumeClaim (PVC) - fEFBEBERI Kubernetes StorageClass 2K55
SKIZEX PV o 2A%% » {&EI LU PV #8(E Pod & o

B

https://kubernetes.io/docs/concepts/storage/persistent-
volumes [" PersistentVolumeClaim "] (pvc) BHEE L pPersistentVolume

MITZEREER o

PVC AU E A:ARIFE A/ NNHEE RS EIIET, - FHiBRAKIAY StorageClass » EEEIES RETTLUZH]
PersistentVolume A/NIZEEET, » BRI LUIEHIMBEN RIS EREETLRH -
#21I PVC 218 » &RILUTE Pod FREMEHEIEE o
#37 PVC
1. 3L PVC o

kubectl create -f pvc.yaml

(upy

2. %8 PVC kA& o

kubectl get pvc

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

1. 7£ pod H#& volume ©

kubectl create -f pv-pod.yaml

@ A LAFER kubectl get pod --watch BESfF#E o

2. EERHAIR @ EHEE /my/mount /path ©



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

3. IREEAILUMIFR Pod T ° Pod FEARXRRERTE » BERRFE -

kubectl delete pod pv-pod

EHEFBE



PersistentVolumeClaim 1458

ELEHFIETR T PVC ERAEEIE o

H7A RWO FEERRY PVC
IEEEHIEETR T —EE %% basic-csi B StorageClass REFEAIE AR RWO ZEUERRIEZS PVC °

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

PVC £ NVMe/TCP

L& B R T —EE% % "protection-gold B StorageClass BEE#RY « BEH RWO ZEVHERRAY NVMe/TCP &
K PVC o

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



Pod ;5 E#f)

BLEHPIET TR PVC EHEE| pod FUEALERE -
EAAERE

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

E 7K NVMe/TCP #HES

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

FA2F"Kubernetes # Trident ¥4 " LA B R TFLEE R AN {A1EL “PersistentVolumeClaim B &) > M K3%EH| Trident &t
B EENREEEAETN o


../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html

TR ITHARE

Trident 7 Kubernetes EEIRE T T B HMIEERIERMEENINEE - SIARER
iISCSI ~ NFS » SMB * NVMe/TCP # FC it &FrEERV4EREE T ©

#&7¢ iSCSI Volume

EA]LUER CSI Ec B2 NIETE iISCS| IHEMHEE (PV) o

@ iISCSI| HiIR&EIEITR ontap-san v ontap-san-economy  solidfire-san ERENFETNZ4E »
It HEE Kubernetes 1.16 KBS AR ©

HEF 1 . 327 StorageClass MBI &IETE

4REE StorageClass % ° 1 allowVolumeExpansion Mfiz&74 true ©

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

HNBETER StorageClass » HHEHETREUER allowVolumeExpansion 88 o

SEF 2 | [FATEIR StorageClass 137 PVC

ﬁﬁ PVC E&E# spec.resources.requests.storage URMEHFAER T » 2R T BRKRIRIBR

cat pvc-ontapsan.yaml



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

Trident FRIUFFHEMIRE (PV) > URFHAFEHREES (PVC) ZBILRAH -

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

$EE 3 . ©&HEZ PVC B pod
& PV #1Z%] Pod LEEAERE K/ o 8% iSCSI PV K/NEEFEMIEIRE ©

* YNR PV &E##E| pod > Trident E4EEMAFRIR LAY Volume ~ EffRHEELRERERRFEA)

« EFREREEN PV BIA/NE > Trident EEREFERIFIETZMIEE o PVC #7EE] Pod & > Trident &
FHREE T RBEZRGFIIA o BRIEERINTEAE » Kubernetes B PVC BIK/) o

FELEEEBIR « FEIEA san-pvc B Pod ©



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

T4 B PV

EEBBEEILM PV BIA/NE 1Gi sBEA 2Gi > 554REE PVC EERILA
spec.resources.requests.storage B4 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
#

SER 5 . ERHIBR
R LUEZE PVC ~ PV # Trident Volume BYA/N » WUEEBIBE R ERIEREE :



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

&7 FC Volume

AT LUER CSI SR EFRIER FC Persistent Volume (PV) o

@ FC Volume #8753 ontap-san BEENFETNZIE » FBE Kubernetes 1.16 REShRE ©

HEF 1 | 3R StorageClass MU IEHIE&IETE

#4REE StorageClass % ° 1 allowVolumeExpansion M4 true ©

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



HINBE1F7EM StorageClass » HEEITREELUE S allowvolumeExpansion 28 o

B 2 . FAEEIAY StorageClass #17 PVC

4REE PVC BRI EFT spec.resources.requests.storage URMEMWFAER S » Z2RTWBRNRRIER
< o

cat pvc-ontapsan.yaml

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

Trident FRIUFHEMIRE (PV) > URHAFFEHRERES (PVC) ZILRIH -

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

$ER 3 . EFEEE PVC B9 pod
1% PV MIINZE Pod LGAEEE A/ 3% FC PV XK/N\EFEMREIB T

* YNR PV &E##E| pod » Trident E4EEMAFRIR LAY Volume ~ EffRHEETREERRFA

« EFREREE PV BIAR/NE > Trident ETEREFRIFIETRZMIEE o PVC #%EE] Pod & > Trident &
FHREBNRBERZAZAFIIAR - IEFRIBIERINTME > Kubernetes EF# PVC A/ o

FEUEFEAIF ~ FEILfEM san-pve BY Pod °

10



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

T4 B PV

EEBBEEILM PV BIA/NE 1Gi sBEA 2Gi > 554REE PVC EERILA
spec.resources.requests.storage B4 2Gi©

kubectl edit pvc san-pvc

11



# 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
#

SER 5 . ERHIBR
R LUEZE PVC ~ PV # Trident Volume BYA/N » WUEEBIBE R ERIEREE :

12



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

&7 NFS Volume

Trident X3E1E ontap-nas * ontap-nas-economy * ontap-nas-flexgroup # “azure-netapp-files’ & i _EAC
B NFS PV BYHIREIETE ©

HEF 1 . 3R StorageClass MBI &IETE
ERE NFS PV A/ BEEEHARERERFHEINUAATHRERIERE - HiEEH

allowVolumeExpansion Mfiz&Ay “true:

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

13



MREELREIL T —ER B LLEEN TR » ST UGEMER kubectl edit storageclass #m#EIR
BREFENUAFTHIREIET o

B 2 . FHTEIAY StorageClass #17 PVC

cat pvc-ontapnas.yaml

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

Trident FEsZ A1t PVC #37 20 MiB 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

S8 3 B PV
EEBHEN 20 MiB PV :BEA 1 GiB » sa4%EE PVC % spec.resources.requests.storage 584y 1
GiB:

kubectl edit pvc ontapnas20mb

14



# 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: clbd7fa5-ab56f-11e8-b8d7-fal63e5%eaab

spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
#

SR 4 BRIRR
BB LU PVC ~ PV # Trident Volume YA/ NRER 5 BEE A/ NS T IERE !

15



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 +

FE AR E

&R LAERA “tridentctl import’ BB B E R Trident EEAGHREIIFAMEBEESTSE (PVC)
» IR A HFEHEERE A 24 Kubernetes PV o

AN F=E1E

e UG AR & BB A Trident LA :

* BEAEXA MU SEFRRREERE
* RERRERENERERENER

© EEKME Kubernetes 25

* EXRHERIAREREAENEN

ZEFR
EEAMREEZA > FRETIZEEFE -

* Trident REAEFEEA RW (GEE) #ERIHY ONTAP HAHEE - DP (BRHMFRE) BRAHIEEE SnapMirror B1ZHE

16



& o ERFHEFREEEA Trident Z Al > EREZPETRSIRIE ©
* BFIEREARBERFERNVEIRE - SZEAETEERNMBIRE » SAENZERE » ABHITEA o

@ E—HENRRERELHEEER » A% Kubernetes FARAISTAINELRR - RE S ERA
FREMIINZEI Pod L o SRIAEEREKIERIE o

* #9R “StorageClass 7B PVC 367 » 1B Trident TEEE ARBRBI RS EALLSE - (H175ER IR TE R LA
& IR BT N rT ARG E &  TIEE - ANEEEE B ETE » R EEAR AR EREMHEN -
Itt > EMERAIREFIE L PVC PISEMRFEERATHRIRHEHEEN L » BATARZERK -

s IRBWRERA/NE PVC HREMRE o HIFEEERNEAMEER » 11 PV I H ClaimRef £
PVC RABHEER o

o EIRREIBRHTE PV H8EA retain © £ Kubernetes fIN%E4E PVC 1 PV 18 » EIUWRE & FiA M
Storage Class BI[E|YX R BIFBRT o

° YR Storage Class FIEIUINREEA delete » AIE PV #WMIERES » (BEMIRE MR

* FERIERT > Trident §EIE PVC » WERIKEME% FlexVol Volume F1 LUN o &R LA{EE "--no-
manage TEAZ2KFE A JEEEE Volume » LAKz “--no-rename’ FEAZZR{REE Volume %78 o

° —-no-manage* - Y1RMEMA "--no-manage 1Z5E > Trident TEYIHE B BERIALTE EH PVC ¢ PV #117E[
HAEIE o MIBR PV B > REHIRE R SHRMIER - HMiRE (FINirEERMEEERERN) g
W RRE o

° ——no-rename* - NREA --no-rename 1Z5& * Trident EEEAMIEERRBIRAHIEERTE  TE
IR @AY AE aniEER o IEBETA{E£74E ontap-nas ~ ontap-san (831E ASAr2 ##t) # ontap-san-
economy EEBhAZTX

MNREABFER Kubernetes E1TRSMELEE S - (BEXAB7E Kubernetes ZINE IR 1T
EMAEmER > AR ELEEIEIEEEA o

* PVC M PV ZEIE—E:z 2 - EERAAME | —RfenZHEEREA » Z2i5T PVC Ml PV 2828
12 o IEEHERFEIEER MRS o

PE ABLIRE
fEAILAEA tridentcetl import SE@EIIRE Trident BEAGEARRY PVC ZREABLERE o

() wRemPvC 8 AIEETRNER tidentotll EARME -

17



18

£ tridentctl

1. 337 PVC #2ZE (¥ pvc.yaml) ° AREI PVC ° PVC #£ZXEEE S name © namespace
accessModes M “storageClassName ° &t BJTE PVC E&EHISE unixPermissions ©

WU RREREEEE

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: my claim

namespace: my namespace
spec:

accessModes:

- ReadWriteOnce

storageClassName: my storage class

() w#earmsm-EHMSK GNPy LBEIHREA)) TETEREADSLH o

2. ffMA tridentctl import IESIECESHEER Trident BIHABU KT L M—ZHZEEEN
%8 (%0 : ONTAP FlexVol * Element Volume) ° -f 282N ERN > ARIEE PVC IEEMNKRRE -

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

file>
{#F PVC 178
1. 3 —{@ PVC YAML 82 (I8 > pvc.yaml) > EFESFAER Trident EEAGTAR - PVC 1EZX=MESR
=

° name M namespace EHFEE I
accessModes ~ resources.requests.storage A0 storageClassName TR
° BhEE

* trident.netapp.io/importOriginalName . BiRAVIEIEETE

* trident.netapp.io/importBackendUUID : MFREFRTERE IR UUID

* trident.netapp.io/notManaged (AJ¥) :&EA "true" RMIFFTEMIRE - TARE
7 “"false"o

T REATEHRER AR :



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 t12ZEAFEH Kubernetes F£ .

kubectl apply -f <pvc-file>.yaml

Trident F EBIEAMKRELFEREE PVC -

il
FHEEUTHIEEARS - UTRZENERE o

ONTAP NAS 71 ONTAP NAS FlexGroup

Trident S2#&{# M ontap-nas M ontap-nas-flexgroup SRENFENEITHAIEEEA

(D * Trident A7%3BMEMH ontap-nas-economy ERENFE TV ETTHAREEE A ©
®* ontap-nas 0 ontap-nas-flexgroup BEEIERN AR EENSMIREE LTS

£ ontap-nas BRENER BN SEMEEEZE oNTAP EE K Flexvol MR o A “ontap-nas’

EEFEREA Flexvol HAFRERVIR(ERTUMER o oNTAP FE LBEAEMN Flexvol MIRERIUES
‘ontap-nas PVC A ° [E)#k * FlexGroup HEREE M AT MEA ontap-nas-flexgroup PVC A °

£ tridentctl Y ONTAP NAS £34jl
LT EFIRRIEER tridentct EASEEMEEMIETEHIEE o
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SEEMIREE
LU T E56IE A %7 "managed_volume B9 Volume » 3% Volume {iIi¥%47% “ontap_nas Byl :

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

o Fomm—————— Fomm -
fom - o fom fomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fommm————— fomm -
fom - o i fommm - +
| pvc-bfb5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |

o - fommm - fom -
fom— - o fom - e +

Rt EHERE

fEF --no-manage 2%F * Trident A2 EH e RHIEE o

MUTEHFETE ontap nas BIKEA unmanaged volume :

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

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

o fomm - fomm e
Fommcmmomo= B e Fommcomo= oo +
| pvc-df07d542-afbc-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6ad-b052-423b-80d4-8fb491aldaz22 | online | false |
o Fomm - Fomm -
fom - o fom e +

{EF3 PVC :1fi#HY ONTAP NAS 5
MUTEFIRRIEER PVC sHREATEMIEEEHIIEE o
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SEEHRE

LR E5I1E1&1R 81abcb27-ea63-49bb-b606-0a5315ac5F21 BA—{E%HZ “ontap volumel HJ
1GiB ‘ontap-nas HifRE » MfFHA PVC 53R E T RWO FEUET :

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>

KL EHIRE

W& % 5 34abcb27-ea63-49bb-b606-0a5315ac5£34 BEA%A “ontap-volume2 By 1Gi
‘ontap-nas HHRE o MEfER PVC 52k E RWO FEUETR :

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

Trident 23& R ontap-san (iISCSI~ NVMe/TCP #1 FC) B ontap-san-economy SEENTE N EITHAIR & E
)\ o

Trident ATLMAEA €5 BE— LUN BJ ONTAP SAN FlexVol Volume © 351 “ontap-san BBENFEN—5X ~ LLERENTER
2458 PVC EiI—@ FlexVol Volume  E7E FlexVol Volume PI3EEII—1E LUN © Trident ZEEA FlexVol
Volume MG E L PVC EZREILRA: o Trident BJIAEE A “ontap-san-economy €12 %1& LUN BY Volume ©

WUTEARTIFAIEASTENMIFFTEWRE -
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SEEHRE

HIFEEMIEE « Trident 4% FlexVol BB ER#ap %4 pve-<uuid> MR ~ WiF Flexvol HEER
By LUN EFds%A lun0e

LUTFEEHFIEEA ontap-san-managed FlexVol volume » s%HEFEEZTERY 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 +

FEEHIRE

LT EHIE7E unmanaged example volume ontap san BIREA !

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 +

WNERIEHE LUN HFEEIEL Kubernetes E1%5 IQN F£AE4ERE] IQN Y igroup » I FHIFRT » EiFUWREI LI TFEEER © LUN
already mapped to initiator(s) in this group ° EERREEIZEHECHMET LUN 7 5EE A LR

[=]
oo ©
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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

paTE

Trident SZ1&{EF “solidfire-san EREIFZTLEE A NetApp Element EXE2F0 NetApp HCI BARER o

@ Element BEEN2 N X IR ERAVHIRERTE o (B » MIRFEEEMNHIEE R > Trident EF[0lH
= o RS ERERE « IRHEE—HIRE R » AREABRNNMEE -

U TEHIEERIF element default EBEA—E element-managed volume °

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

e Fommmmmms Fommmmcmcmsmsmss
Pommmmmmm== e memes s s s s s s s s sees Pommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e ERELEEEattatt et P Fommmmmmemememe=
Fommmmmomoe Fommemererrorerrrrrrresersrreee e s s Fommmmmoe e +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
e Frommmmom= Fommmmmmemoomo=s
Pommmmmmm== ettt P o= +

Azure NetApp Files

Trident 2#E5{# A azure-netapp-files BREBIENEABIRE °

EBEA Azure NetApp Files B E » B BHIREREHAZHMRE - HEERTRUBEE
() thEsiEsh «/ @HOES) o AU > MBHBMIES 10.0.0.2: /importvoll » AIHBREIAIES

importvoll °

T EHIE7ERIT azurenetappfiles 40517 EEA—I@ azure-netapp-files volume » MEfFF volume
&1 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 Volumes

Trident 2 A google-cloud-netapp-volumes EBENIENE AMIERE o

LUTEEHEREIRE testvoleasiaeastl €8Ik backend-tbc-genvl BEAMRE ©

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
Fommmomoe 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-4ca%-a%41-aeal5ddl3dcO | 10 GiB | gcnv-nfs-sc-—
identity | file | 8c1l8cdfl-0770-4bc0-bcc5-c6295fe6d837 | online | true
|

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

MBI eI A 7E A —R IS M ERE & RSB A "google-cloud-netapp-volumes HEHEE :
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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-4ca%-a9%41-aeal5ddl3dcO0 | 10 GiB | gcnv-nfs-sc-
identity | file | 8cl1l8cdfl-0770-4bcO0-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

BT R & A iiRE

fEF Trident > AT AR IR EIERE EENABIIER - ARG EIRET
13 HES SR H FERIHEERY Kubernetes BiR (PVC) o IRt R AT R ImE ZRIEM » FANEIL
B RE LB BETIER ; K81 - BEANESME IR E I ZERE LN o
BHYB 2 Al

TR BETHR & B TBFIEE

* Volume 17 ~ BEAMERIEE o
* HH? ontap-nas-economy ERFIFEXME » RE Qtree HFEENLBRIISRBEA o
* #1? ontap-san-economy EENENMS ° R B LUN RIBRISRIBEA o

PRl
© BT & ZTB(E5 ONTAP A BEREZRES ©
R E: ontap-san > ontap-nas 0 ontap—-nas-flexgroup ERHIENZIEEIEE -
* BElHRe LB ERANRAREKRE -

B] B THERR & A TRV R T &

* MNRANRBEAPHEEENMERSE » ARIFETRFRY - B > MREAEARAKK > AHEE
RIRIEIR AR REm% o
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© EERRIRERTIREEAGLERER  #EFEMEFTAER o ERRENAEF TEE I IXEEME

EHA o

BImAARREA  AIESAMRE
FILEARIBARAN / St AR e 2 B 5T B o
1REARHE)

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",

"SVm" : "SVIT'[O ",

"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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HIRtE R s

"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 }}"

}

LB A EL
#ifi 1 :

"nameTemplate”: "{{ .config.StoragePrefix }} {{ .volume.Name }} ({{
.config.BackendName }}"

il 2 :
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"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{
slice .volume.RequestName 1 5 }}""

FEEZEHER
1. SRR EA - EERAMRENRRIRARERIE > T BRI o Fl :

{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}} °
HINEEHIRREA > MiFeLBERRREZPRERECRNBHEEL

Trident A ERTI R EE FHREFRIEF T —IEER °

MRESFABEELEW —BIFRERTE > Trident AFMINI—LEBERF oA S 1 —BIHAIE E 478 ©

Y13R NAS (B RHIRER B LBREBE 64 BT > Trident HKIRIRAR SRR RHIZE - BT
FREHM ONTAP FRENIZR » MRHIFEREEBRERG > AHRERUIZFRERM -

o &>~ W Db

Sin 2= NFS Volume

R Trident ~ IERAI AR ep R =M PR IIMMRE ~ W — B ZEREdpa =R P HAZ
HiER& o

TridentVolumeReference CR AJ:EE1E—1ESL Z1E Kubernetes #p% =2 2 2 A ReadWriteMany
(RWX) NFS BHEE o 578 Kubernetes [REMRRAZERFUTES :

* LEHREFIRERIUERZEME
* FAKFRA Trident NFS Volume EEEIFZER,
* FMKEE tridentct! SEMREMIERE S Kubernetes IhSE

WEIRT T BM{E Kubernetes s ZEMIAY NFS REGE LA o
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K ---------------- s Primary PV Secondary PV y
& :
v ]

________________________

namespace

TVol €—p» TVol

1
1
]
1
1
secondary |
1
1
1
1
1

=
3
2

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

TridentVolumeReference

primary/pvci

\ .PJ
Storage e e i s *
Volume

REREDERRNAIRE NFS HIR&HA -

o FLE KR PVC LU AR E
e RIS E BT IR PVC AR o

X

e B EREH R TR CR MR
EEEIEEIRTEIEHATEMER &I TridentVolumeReference CR FIHER o

e TR ZERFEIL TridentVolumeReference
BiZdn 4 R A £ &1I TridentVolumeReference CR L3 |BARIE PVC ©

e EEEmR TR EILRE PVC
BiEmaTRNEE ZEEINE PVC » LUERAKIE PVC FHERIZKIE -

5% E K5 B Byt an %4 22

wiEFELE > BadEZRARRERFEGSREEEEE - KEEESN B Raa=REAENIHENRE - 5@
TREGIEEEREAR -

30



1. KEGLEREEEE | EHRHREMPEIL PVC(pvel » #% PVC BT EB1Z6 %2R ( namespace2' 1t
ZHIHERR > 8 “shareToNamespace 51#% ©

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl
namespace: namespacel
annotations:

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident 2217 PV KHE &% NFS EFHIRE o

° WA UERESR D IRAVEER PVC HBAZEamZmR - Al -
trldent.netapp.lo/shareToNamespace.
namespace?2, namespace3, namespaced °

@ ° [WRILURER ~ HAEIFrA R ZER - flg -

trldent.netapp.lo/shareToNamespace: *

o ] LABERF BT PVC B & “shareToNamespace 7% ©

2. ZEEEHE | BFCIBFENENAGHERIES] (RBAC) @ UEFEHEGLTHBEEETEERAE
R I7 TridentVolumeReference CR HIHEIR o

3. BEmaTEREE | TEEHnETERIPEIL—E TridentVolumeReference CR » 5|z IR & 2=
pvcl e

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. BEGATEEESE | TEEHRAZER (namespace2) HEI—IE PVC (pve2) » MfEMA
shareFromPVC sEfERISTE IR PVC ©



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

() Bt PVC HAIMSBIREER IR PVC -

LS

Trident 3&EX “shareFromPVC' B1E PVC LHVsEfE » Wik B1R PV BIAKBHIFE » ZMIREAE RBRHEFE
R famAR PV HAZKIR PV M#EEEIR - B1E PVC Ml PV BERMEREBHE—1X

fFHZ=HERE

AT AMIBREE 2 (B ap s EFHZRIHIRE o Trident S FRRIRAN % =M HZ MR B FEVEIR » WREH Mt
FAsZHARRE R Ap = ERFEVEIR o EFFA 5| B HEIRER 6 R EMERIZIRE - Trident 4 ERIFFZMEIRE o

£ “tridentctl get T BHIIEE
£ [tridentctl 2B ~ AT get MTIREFNBHIEE o NFHFMEN ~ 552/ tridentctl

AR AEEIA o

Usage:
tridentctl get [option]
12 -
* °-h, --help : BRFEFRERIERAA o

* ——parentOfSubordinate string : BFEHREFITEREBIRREHIEE o

* —-subordinateOf string : FFEHEHITE Volume BYTEK ©

BRI

. Hdent HEMEIEBRt e R ERRALRMIRE - CRZEREZREENEMEZFR LBRHBHMRER
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* B IBBBPR shareToNamespace 3 shareFromNamespace sEfREEfMIBR

TridentVolumeReference CR ZREEHE IR PVC BIFEEVER o BEEREHFEUER » A BRIBRIEE
PVC °

* B EA 1T Snapshot ~ AT IREHR(E o

il

MEEZER
EEFABEEGN AT BEEEFE

c i "EMLTEZEHEHEE | DiEEaLTRMBEEFE
* #1E "NetAppTV" LRTREEER ©

P ansh = e iR &

fEF Trident ~ {ERI AR E— Kubernetes =& AR [E]dp %4 2= B R RVIR B AR & S dfE &
IREBZIIFTHIRE o

SRR
TR E 2 B  SRERACRNI B MR IRIREIER  BRAHERNHEE -
() EHRZRERERE ontap-san fl ontap-nas FEBIER - FXEWMEN -

RER AP
REBAIES T REHIEE A o

o FRE B PVC LIS SRR
BB EEEEERTFICKR PVC hERAVER o

Y

o B3 EREHRTRFEI CR MR
EEEIEEIRTEIEHATEMERS &I TridentVolumeReference CR FIHER o

e EEERRERHEI TridentVolumeReference
BiZsn 4 A BER & 1L TridentVolumeReference CR LB |BAKiRE PVC ©

° EEEmA TR EIESR PVC
BiZmaERNER EEI PVC LUERRK R TR FA PVC ©
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5% TE AR IR B Ry an 4 ZE

wiEFRLE > B ERERERERER TR EREEE - £EEESN B RaLEMEAENHENE
- BESRHTIEEERERE

1. REGLTREEREE | EREDAER(namespacel) I PVC(pvel) » MifFH cloneToNamespace®
SHERS B B A 2R (namespace2)HE o

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl
namespace: namespacel
annotations:

trident.netapp.io/cloneToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident #2137 PV REBIRHEFHIEE o

o P LUERESRARIVEER PVC HAMGZ ARz - Al
trldent.netapp.lo/cloneToNamespace.
namespace2, namespace3, namespace4 °

@ o WA LAGER ~ HREIFrAaRZER - i

trldent.netapp.lo/cloneToNamespace: *

o el ABERF T PVC A& “cloneToNamespace 5H 5% o

2. REEHS | MRFABEEIERN RBAC » R FEEMATHEAEEE MR TMPREIL
TridentVolumeReference CR BY1EPR (namespace2) ©

3. HEMmALTHESE | TREMRERFEII—E TridentVolumeReference CR » 5| B2 Ren &2/
pvcl °
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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. BEMATEEESE | TEEHAZER (namespace2) HEII—IE PVC (pve2)  EH cloneFromPVC
& cloneFromSnapshot » MK cloneFromNamespace sFfEKIEEKIE PVC ©

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

PRI
* ¥52{FH ontap-nas-economy SEEIFZNECERY PVC ~ FZIRMGEE A o

f£F3 SnapMirror 1884 &E

Trident TIERERE FHRFHIEEMNHERE FHEEHEE 2 BEIIRGERFR 0 UER
EREETKEER o R LUERASRZ Trident Mirror Relationship (TMR) MYt Z=RH
FJEREZ (CRD) ZHK#ITTINHRE

* EHARE& (PVC) ZMIEBILFHGRA

* BPREARE 2 BRI

* FTIRER R R

c EXEBERT (FHERE) RAXREHEE
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* EEtEINKEER BRI - BRERRENEERERHNERER

ERBAIR IR
ERBZAD © SAEEIRTT G TS RIGMH -

ONTAP &£5£

* Trident : £/ ONTAP {E& & IRBIEE Kubernetes =5 B1Z Kubernetes 2 4 JB7Z7E Trident ixas
22.10 SEHTARZS o

SR WEEREFM BRI ONTAP E5£ EEVBERERHMREEHSA ONTAP SnapMirror JEEICIZIE - WNE
FHAME > 352 "SnapMirror F2HE4EEE (ONTAP) "o

7€ ONTAP 9.10.1 F4a > FRA#RIEIILL NetApp FIEEZE (NLF) BUZZURM - ER—ER A ZIRIIHER
B85 - FFMAEN > 5526 "ONTAP One FEHiRVIZE"

@ £ 18 SnapMirror JEFEIH 1R o

sy

* SR SVM : ONTAP BETF & I B TT 81 50845 o NTR¥AEEI -SSR0 S A7 SUM S Samiz Rt o
()  m®EmiE ONTAP & I SRIAR BRI SVM LIBRIE—H -

* Trident 1 SVM : ¥ZiEl% SVM % EBr]{H Bt ZEE A9 Trident £/ ©

XEpEEENE

NetApp Trident 2R {FF T5ERIZ XN ZIBIVHETFLEER ~ 3%E4B NetApp SnapMirror FAITEITHF ERE !
ontap-nas : NFS ontap-san : iSCS| ontap-san : FC ontap-san : NVMe/TCP (EE&K ONTAP Hx
7 9.15.1)

@ ASA 12 Z4FEARZIR(ER SnapMirror BYEAIREE R o W15E ASA r2 REEHVMERIE ~ 2R T 1#
ASA 2 EFRMR" °

BI85 PVC
RIS LS SRR CRD #361 » E XHIREA REUIRE > R HHRRIF o

1. 5 E Kubernetes & F#HIT YL ©

a. BI7—{E%A trident.netapp.io/replication: true %[ StorageClass ¥
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vl

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. {EFAScATEILA StorageClass 37 PVC ©
il

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

storageClassName: csi-nas

C. BB EAHEA MirrorRelationship CR ©
#4

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

Trident BSHFR @RS E MR EN BRI BERMRE (DP) K&k » ZABIEA MirrorRelationship BIAR
REMRL o

d. HY48 TridentMirrorRelationship CR I{HEYE PVC HIAEF& 8 SVM o
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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. ffRE Kubernetes #&E FHITTYITER :

a. #17 StorageClass iz&E trident.netapp.io/replication: true 2% o
1

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: csi-nas
provisioner: csi.trident.netapp.io
parameters:
trident.netapp.io/replication: true

b. 13 B BIZMAIRENH MirrorRelationship CR ©
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vl

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”

Trident ¥{EA B R ENRIARDIZTE (3 ONTAP BITEERE) 237 SnapMirror RANL #EEATIAE ©
C. #iI—E PVC > #E5cAI2IIH StorageClass fE2&#BN (SnapMirror B1Z) o
Ll

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

Trident #&#182& TridentMirrorRelationship CRD > ¥1REHARTZETE » RIBR I HAIR&EKEK - NRAREFE
> Trident iSFE(RIGHT FlexVol HiRE &M B T MirrorRelationship FIEZEAEIE SVM HER SVM £ o

\

Volume EZHRAE

Trident $FREAR (TMR) 2—7& CRD » ERT PVC ZREEREHMAN—IH - B TMR BB —EAKAE » &AKAS
&0 Trident FRERAVIARS - B1E TMR EALITIRR !
* BEIY &Mt PVC BEREGHAGHNBIEHREER - B —E#MAIRIG o
* Promoted : 7% PVC % ReadWrite B RJ#&, - BRTZEHBGRAGEN
© EETERIL | AN PVC BEREEIAI BRI Volume » BRI ZIRERET o
° MNREZ volume BALEARIR volume BRAH » BIAEEAEMELNNRE » HAEEER B volume
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AR o
° MNREIRE 2 BiRBRREILR A > BIEFEI ARG R o
EIEETEIM B EER IR AR E PVC
ERE Kubernetes =5E_FHIT 3T ER ¢

* ¥ TridentMirrorRelationship B spec.state f{IE % promoted ©

TEst BRI AR R R E PVC
TR A HERE (BE) HE > FITUATIELURARE PVC !

1. £ Kubernetes 2 F ~ 37 PVC BYIREB ~ I S REBEIT TR ©

2. £ Kubernetes #£ F ~ 137 Snapshotinfo CR MBS RSP 4AE T o
il

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

3. 1£4##Bh Kubernetes 25t » 1§ TridentMirrorRelationship CR BY spec.state {17 promoted > Aif&

spec.promotedSnapshotHandle B3 Z&REEAY internalName °

4. 7E%HBh Kubernetes #£ > BT TridentMirrorRelationship BIRREE (status.state (1) SE2IEF ©

BERBRERRGRAR
HERESREZA  FEBRCEMAMEERN—F

1. 7£8B) Kubernetes &% I » F#{R TridentMirrorRelationship _E spec.remoteVolumeHandle H{IHIEEE

o

2. 7£§4Bh Kubernetes &£ > 1§ TridentMirrorRelationship B spec.mirror BIE#7 reestablished °

HAth{FX
Trident 2B+ BRI BN REMEEHIT TIHRIE

"EZE PVC EREIFHIRE PVC

HRFREEHEEETE PVC IRE PVC
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1. RERBIMEEE) (B1Z) ZHEFMIER PersistentVolumeClaim 1 TridentMirrorRelationship CRD ©

2. £ (FR) #EEHMIER TridentMirrorRelationship CRD ©
31X (FR) HELABEVMFEEE (B1E) PVC EBiI—E#BI TridentMirrorRelationship CRD °

SRS - TEWRE PVC BIA/N
PVC AL E—IEHEE A/ » MNRERBBERATA/) > ONTAP & BENIBETAEIE FlexVol ©

%t PVC Bi1ES
EEBMRES > AN EANXEREENIT FIER—IEEE

* MIBR%EHEN PVC LB MirrorRelationship ° EHEIEE SRR ©
* 5& 1§ spec.state {R{IE A promoted °

filfc—{& PVC (ZRIEHRK)
Trident FI@ERSHAERN PVC > EERAMFHIFE Z AIERERRE

filEx TMR

MIBREER AR —AIRY TMR 2 EXFIERA TMR 7E Trident STAAMIBREEE 2~ AIEEHAA promoted ARAE o UNSREEIEM|
BREY TMR BRI promoted HRES » RRAIZERGRAZ o LB TMR #5487804% » Trident @14 PVC 1275
ReadWrite AREE o LEMIBRZIES T2 ONTAP FZASHREFEE AT SnapMirror AR E Kl o ANRAGRITE RGP (E
FRIEREIR & » BITE RN R SR RMARR L BE FIKAE A established FIHEIEEE R HT TMR o

ONTAP 435Iz 5RREA %

SRR B OB EL o ISR LUER state: promoted B, “state: reestablished i 3R EHRAE o 1§ B1ZHE
HERA A E R ReadWrite HEREEE ~ &R LUER promotedSnapshotHandle 157 Z4& B Rk &2 R 2 A4S
ERER o

ONTAP Bf43RF S # iR & A

fEB] LAfEEA CRD #1147 SnapMirror BB > MHESE Trident £2 ONTAP B2 EEHIZELR - ;A2 EZLUT
TridentActionMirrorUpdate SEFIET, :

gl

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-Db

spec:
snapshotHandle: "pvc-1234/snapshot-1234"
tridentMirrorRelationshipName: mirror-b
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status.state RBE TridentActionMirrorUpdate CRD BUAREE o BRI LUEVER Succeeded ~ In Progress B,
Failed

M CSI thix

Trident BJ AR RS "CSI Topology ThAE" B M2 I HARR & W 8 EL M3 N E Kubernetes 25
FAYETEY o

B
f£F CSI Topology IHAE > ] LURIEE 50 ] A & i A RR & RTF EVE R FRGITE BP0 EIRG | - 415 > EiniAEm i

2F Kubernetes BIE SR E 0] AEEIR: o BRI IR E—EBIEANFET AR » Al U B EE o
ATHEBEEZIHARRERATEEHECEMIEE > Trident £/ CSI Topology ©

SRR CS| Topology THAE 578" o

Kubernetes et MmfEE IR E BEET

* & VolumeBindingMode '8&#% " Immediate Bf» Trident BEARIIEENER TEILMIEE o HLRE
BRENSEEFRESEREIL pvc KRR - BEFER VolumeBindingMode ~ BRARAFEHIHITH
ERBINERE - FEHRENEIZAERKFEER Pod BIBFEEX o

* #& "VolumeBindingMode &% "WaitForFirstConsumer B ~ RAAGIEREIL PVC MIFEMIRE G HR
4~ BEIBFENEIFEAZ PVC BY Pod A LE o UHtE—2R ~ B3 AR @ RLAERT SRR RETsaHIFITHIHE
TEPRM ©

() waitForrirstconsumer HEMRAAREIGHIRE - CEILUBIN CSI RHINEEF -

REEEFENIEE
EE{#A CSl Topology » IEEE TFIER :

* 1T "SZHERY Kubernetes HzZs" BY Kubernetes 25

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/amd64"}
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"}

s BEEHENREZEREBNS | AFRIERFNBIZES (topology . kubernetes.io/region
‘topology.kubernetes.io/zone) ° SLEAREFEZIELEE Trident ZRIFEENSEEFHVEIRL > > L
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{# Trident BESARLANIREE ©

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/0s":"1linux", "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"}]

SEE 1 BRI R R

Trident {#F B im Al s 5t A IRIE ] A @&EF A B IR G - BER A AIUE T —(ER] 2E/Y
supportedTopologies BRIENE » FAREEZENEIRM I BE&BE o HitEHILE5ERIHR StorageClasses
EEREINRZEEE/ATAENRARINEKE » 7SR IERNHEIRE o

T RRImEZREH
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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.
topology.kubernetes.
- topology.kubernetes.
topology.kubernetes.

JSON

"version": 1,

"storageDriverName":

io/region: us-eastl
io/zone: us-eastl-a
io/region: us-eastl
io/zone: us-eastl-b

ontap-san",

"backendName": "san-backend-us-eastl",

"managementLIF": "192.

"svm": "iscsi svm",

"username": "admin",

168.27.5",

"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 FARAEERIRREEFMNIRAESE - FLEIFMTAERERTU
() & StorageClass SPIRIAIIAHERE © BN 1R IRIRHIB LA FHE T £
StorageClasses * Trident B 1E&RIHE —ERFE o

T PTLUZEFME R supportedTopologies ° 2R LA T &M !
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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

TEUEEERFIP  region M zone EHEARMEFERMIIIE o topology.kubernetes.io/region
topology.kubernetes.io/zone BIIEE AR FERBEEFEIRM o

8% 2 | E& O] FNEER StorageClasses
IRIBIR AR E P EEAVIRIEIZE - StorageClasses AIEERABSHHEN - B RAEWLEHEEE RMNIES

PVC 2XRBIREFEHR ~ UL FER LA Trident FRECE BVHAERE o

A2 TS

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

£ _bittiR 89 StorageClass E&EH » volumeBindingMode #EREA WaitForFirstConsumer © I
StorageClass 553K PVC R E7E Pod F#5|HEAZTEM o MA > allowedTopologies HREEFHARN
zone # region ° netapp-san-us-eastl StorageClass B L FE &MY san-backend-us-east1 &l L
JBiL PVC ©

S8R 3 . BI{ER PVC
J237 StorageClass iBRHE&iHE » EIRERT LRI PVC ©

HE FEMGF spec :

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERILEMBERT PVC BEL T
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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

B EE Trident BB W AAHBLEEE PVC » 5572 Pod FRfER PVC ° 2RI T A -
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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

&1@ podSpec 5 Kubernetes & pod BFZE us-eastl BIFHPEFEMER L > MR us-eastl-a 3 us-
eastl-b BIFFPFERERIEAREFEITIER o

A2 TIEL ¢
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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

EHMRImUAER supportedTopologies

AIUEHIRE R » FHEBES supportedTopologies jAE » A “tridentctl backend update ° &
AEFECRENHIEE » X BERNEER PVC o

SHEZEH
EEERER
* "nodeSelector"
* "RRANE RS RRAD L
* EREEATE"

EFIRAR

Kubernetes 1A HIRE (PV) BHAIRE RERINSE T LA L HARR & AY4S TE RFFE BRI AR o [
BRI fEF Trident Z23Z AUREREE IRER ~ BE ATE Trident MSFEEIZAYIRER  CIRBA IREBE
IR E » MURRCRBRIEREEEER o

WET

Volume snapshot = ontap-nas ® ontap-nas-flexgroup > ontap-san > ontap-san-economy *
solidfire-san » ‘azure-netapp-files'# "google-cloud-netapp-volumes EEBIFZ T2 1% ©

FIsGZ Al

LEFRRE SN BHEEIINPIRBIEHIZZETERESR (CRD) ° &% Kubernetes #RHEes (Bl
: Kubeadm * GKE ~ OpenShift) RIS o

ANRIEH Kubernetes ETHRA B = 1RERIZEFIZSF CRD » 5528 2= Volume Snapshot Controller o

@ YNRETE GKE IRIFHEIILEHIRE RIR « SH/0Z U IRIRIESZS - GKE (EAARRFRREIRRE
hil2s o
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#2137 Volume Snapshot

1. #3I VolumeSnapshotClass ° UIEFAME » 52 H "VolumeSnapshotClass" ©

° driver ¥5MA Trident CS| EBENFE ©

° deletionPolicy AILUE Delete B Retain © 8REA Retain Kf » BIfF volumeSnapshot #H4K
b > FEEFEE LNEEERRBHLERERE -

gl

cat snap-sc.yaml

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:
name: csi-snapclass
driver: csi.trident.netapp.io

deletionPolicy: Delete

2. #IIRA PVC HIRER o
gl
° WCEBFHERIIRA PVC HIRE o

cat snap.yaml

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

persistentVolumeClaimName: pvcl

o IEEFIA%A pvel By pvc EBIHIREREYIY > WASIRELTEERSA pvcl-snap
o \VolumeSnapshot $8{L{i4 PVC > £ “VolumeSnapshotContent #){5+BRAH: > ZHERREBIEIRE -
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https://docs.netapp.com/zh-tw/trident-2510/trident-reference/objects.html#kubernetes-volumesnapshotclass-objects

kubectl create -f snap.yaml
volumesnapshot.snapshot.storage.k8s.io/pvcl-snap created

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

o fRAILUEBIEIMEZ VolumeSnapshotContent ¥R A! pvel-snap VolumeSnapshot © 5%
Snapshot Content Name EiAIeHIERIER VolumeSnapshotContent ¥ © %2 Ready To Use
BRI IREB T AR I PVC ©

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

IR & REREZEIL PVC

& B LAfEA “dataSource I PVC » A% "<pvc-name>'HY VolumeSnapshot fEA B KIZKIR - #3L PVC
% > BILUGEEMIINE pod E » WREREM PVC — 1R ERE

@ PVC REERFHIE EAERNBIREIL - F2R "FNIHE © EAEERRIRIE Trident PVC RER
JEIL PVC" ©

UTEHIER pvel-snap fEABRKIRIEI PVC °

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

PE A GRR & [RIR

Trident S21&"Kubernetes FESCAL B IR IR EHEEIES I "VolumeSnapshotContent ¥4 (& A 7E Trident
HMERFEILAYIRER o

FtAZ Al
Trident BB 2L E A RRAIR Volume ©
1. BEEIES | BiI—1@ VolumeSnapshotContent ¥4 » REREBIRIREE o EE1E Trident FEENRBITIER
2o

° 7f annotations P BIFIREIAIEIEES trident.netapp.io/internalSnapshotName:
<"backend-snapshot-name"> °

° 3B1E <name-of- -parent-volume-in-trident>/<volume-snapshot-content-name> “HIEE

*snapshotHandle ° E29MEFIRIB T AT "ListSnapshots FEAL 1R {H4E Trident BIME—EE o

@ ;_,}70lumeSnapshotContentName> H? CR s fRH > BIAIRAR BB IRIRIR L TEE

]
AT 7 —1@E volumeSnapshotContent " ¥ » Z¥4 5| BEIFKIRER “snap-01°
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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 : 337 volumeSnapshot CR » 288 VolumeSnapshotContent ¥ o E & ERFEUE

IR > UEEIEENGBZERAPER " VolumeSnapshot ©

L]
LU EEFIE I —1E volumeSnapshot CR » #4%% import-snap ’ % CR 2
VolumeSnapshotContent’1%Z%import—snap—content°

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. *REPERIE (EHBIRME) | *IMERREBIENAFIFEEILAY VolumeSnapshotContent * ME#IIT
‘ListSnapshots MY o Trident I ‘TridentSnapshot ©

° 4MEB snapshotter 1§ volumeSnapshotContent 54 readyToUse * Wii§ VolumeSnapshot 524

true ©°
° Trident 3&[8] readyToUse=true °

4. FEfERE © B —1@ PersistentVolumeClaim MZHBHH VolumeSnapshot » EHMA
spec.dataSource (3 spec.dataSourceRef) %HIBE VolumeSnapshot %fE o
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#45)
LUFEH)EIL T —1E PVC » B2E% 7% VolumeSnapshot "B “import-snap ©

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

fERREIREHIRE Ek

FEERIE R T o REZE EREEH PSEAREE » LUFEMRER ontap-nas # ontap-nas-economy EEENFE TN EC B AVFLEE
EHERABEBM o BB . snapshot BERENA] BB IRBERE R o

& volume snapshot restore ONTAP CLI & IR & 2 /R 2 S ATIRFE 0 SR ATARRS o

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

@ 2[R Snapshot #EZ4Kf ~ IRARY Volume 4HREHHE R ° I Snapshot BAREY Volume BEilFR
HE TR EEK ©
RRERIEITRLM Volume E[R

Tndent A TridentActionSnapshotRestore (TASR) CR R IRIRIFIREITRRIEIEEEIR © Itk CR FA—
B LT Kubernetes B1FETT » IRERMBAGHARE ©

TﬂdentiEE%ﬁEontap—san‘ ontap-san-economy > ontap-nas “ ontap-nas-flexgroup > azure-
netapp-files > ‘google-cloud-netapp-volumes # “solidfire-san ERENFE T _EHEITIRIBZR o

FIsEZ Al
R EHEA BAER PVC R ARVREFREIRER o

a0 PVC IREEREMIE o
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kubectl get pvc

* MR E R E EEMAE R HAER o

kubectl get vs
TR
1. 337 TASR CR o &2 PVC pvcl FIRHEE RER "pvci1-snapshot #1 CR ©

() TASR CR B PVC i VS FERIs 2 2RI ©

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. £ CRIERIZER o LEHITERIER pvcl °

kubectl create -f tasr-pvcl-snapshot.yaml

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

RmR
Trident EERIRIBRE R} o EETUABRRRIRIERARRE ¢

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: ""

* EARZEIERT » Trident FEEIRFRBEREHES - EEEBRPITZIRE -

* REEIEEHMRM Kubernetes EAE Rt EEEIEE R FHRA ST HEARE R fhaZTRT
323 TASRCR ©

R E A ERAIRERRY PV

MBS RARHIRIB AU A MR E RS > WFER Trident B & T4 TEAEMER AREE o MR IRIZENE
PR Trident BEREE o

ZBZ Volume Snapshot Controller
WRIEH Kubernetes BE1THRA B 1RERIEHIZZF CRD ~ BRI UKER T A RIBEEM

TR
1. #37 Volume Snapshot CRD ©

cat snapshot-setup.sh
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#!/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. #37 Snapshot Controller °

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

@ MBENE > 55¥TF deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml i &E# namespace EfSAY AR 4 ZER o

TERAELS

* "Volume [REZR"

* "VolumeSnapshotClass"

£ AR & A+ AR TR

Kubernetes IHAMHIEE (PV) BIMEFEERH4BIRER NetApp Trident 321237 ZEHLFEE
1RER (MAFEEIRIREFAH) BYTHRE o AR E BB RERARTER —FFEE A ZEEERF
BB o

@ VolumeGroupSnapshot i Kubernetes FRBY—IEAIEEARIOAE » EARIE AR API © Kubernetes 1.32
2 VolumeGroupSnapshot BIR{ERRAEK o
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#2137 Volume Group 18
LU #TFEEENFE 5248 Volume group snapshot :

* ontap-san driver - {238/ iSCSI # FC 3% > AEAI NVMe/TCP #HE °
* ontap-san-economy - {25 iISCSI 7€ °

®* ontap-nas
@ NetApp ASA r2 3¢ AFX #1724 7321 Volume group snapshot ©

BRIA Z Al
BRI Kubernetes HRZ<% K8s 1.32 BB Sk s ©

. EE@FH TRER > M BHERIMNTIRBBIEFIZBZBETEIREZR (CRD) © 5= Kubernetes #rBEes (i
: Kubeadm * GKE * OpenShift) RJEE

ANRITHY Kubernetes ETHRA B 2 SMEBIRIREZEHI23H] CRD » s52R] &0 Volume Snapshot Controller ©

@ ?g%g; T GKE IRIEPEIIZFHIEE AR > SB7ZEILIREBIEHIZE - GKE A ANERFER
N 2% o

° TEIREEIEHIZS YAML AR > #% cSIVolumeGroupSnapshot DIAEREREA 'true’ » LUFE(REX IR E B4R IR

[= el
i

* EEUHMIREEHAREBZ A > B EILFIRIEIRE R AEIRBEER
* FE{RFRA PVC/ IR EER— SVM L ~ A BT VolumeGroupSnapshot ©

* 137 VolumeGroupSnapshot Z & » #8533 VolumeGroupSnapshotClass © 1FEEZEH » F2
&"VolumeGroupSnapshotClass" ©

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

* ERRANMEFENZIIAAMEBEREN PVC » SRELERBMEEREMN PVC -

LU #E{E R pvcl-group-snap EABERIREMZER consistentGroupSnapshot: groupA Ear
PVC o :FARIFENE RE R RHAENE -
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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

* B BEAH PVC FIEEMIZE( consistentGroupSnapshot: groupA'1BEHY VolumeGroupSnapshot ©

HEEEA S 2 AR @ BHARIRIR

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

name: "vgsl"

namespace: trident
spec:

volumeGroupSnapshotClassName: csi-group-snap-class

source:

selector:
matchLabels:
consistentGroupSnapshot: groupA

fEABHEIRRIEHREF R

&R LUEREA Volume Group Snapshot —2843 % 17 FUE B! IRFR B R E R Persistent Volume o & EHS
Volume Group Snapshot {E&—{EETEITER ©

&£/ volume snapshot restore ONTAP CLI #tiifik & 12 /R 2| o Fi 1R BR A e &R AVAKEE o

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

(D i2[F Snapshot #BZsEF ~ IRAR Volume 4ARSEHE R © 1L Snapshot #£Z4& ¥ Volume BERIFRy

WMEOEEREER
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PWEIREEEITELM Volume ER

Trident f£FH TridentActionSnapshotRestore (TASR) CR {EIRERIRIREI TR MR EER o Ik CR fFA—
IHap % I Kubernetes 12EE1T » BIFTEHEBAERFART ©

INFHEE © H2H WCRIRETILM Volume ER" ©

fil bR B A EREEFAHIREREY PV
MiB&E%4E Volume 1REBRF :

* {TE] AERBEMIFR VolumeGroupSnapshots > MR EMIBREF4HP AV E — R

* MR MIFR PersistentVolumes F§% PersistentVolume BIZETEIRIE > Trident 52 ERE TR K
& » RANBLBIRIREA SELZ DB IRZBIER o

* MRERDERREIL T8 - AREMIPRZEFE - AIERBEERSEEE - LAEDBITTRZAIEEMER
2B o

ZBZE Volume Snapshot Controller
MREH Kubernetes B1ThRA B RERIEF23H CRD ~ ] UK T A XEBBEM ©

1. #37 Volume Snapshot CRD °

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. #17 Snapshot Controller ©
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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 > 55¥TF deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml A EEHT namespace By aR L ZERE o

MRS
* "VolumeGroupSnapshotClass"

* "Volume [REE"
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