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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
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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

$ER 3 . EF:EE PVC 1Y pod
1 PV MiINZE Pod LAFREEE K/ o 3HE iSCSI PV K/NEFEMFERFNR

* 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 !
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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 +

T2 RWX NVMe FZ 4% PR4

£ NVMe #HEH ReadWriteMany (RWX) HEIRERIIBETT IR T A S ERRE 64 EET
Bh o LUTARBIEELERS - #F8 7P KRB NVMe FR4Z4E ~ Wil T FRrEEpvfiRy

B o

T % 64 ERELIRE!

MREFTE R ReadWriteMany (RWX) HEHEE B NVMe HRE—EER > BIIBE— RWX NVMe HEHEE RBETE
Kubernetes 2= # 818 64 {EEIRGHMN ©

AETHRIA 64 [EENEE EHE2HEAERE RWX NVMe PersistentVolumeClaim B L&, o

LEFREIEER I ER NVMe BEIZER RWX Volume ©

T % NVMe FR#IRE!

16



BEEERFRLAIERE (Trident 26.02 ZHIIRRZS)

7£ Trident 26.02 Z BiRYRRZSH » RWX NVMe IR & X B SEMIEE FRREIEITERE - &8 RWX NVMe i
R EAREIFER) ONTAP LEEM NVMe F 24t ©

IEAR YRR SARG B > (Er[IERMIREIER o AR Kubernetes &5 » FRAFIEHIRRHFRIFER » AAEE
RWX Btk @# Z G A —EERAFRA

BFRARE (1 Trident 26.02 5| A)

¢ Trident 26.02 B8 ° RWX NVMe W& FERAHRZABRFRAIKEE o Z{E RWX NVMe iR E HBE—E
NVMe FZ#4t o

BEBRFAFERZ IR 1024 @Al (HRE) o WRMEEZRET RWX TIER#BAETRE - WIFE
T#EE| ONTAP FRMIRFIAIRIAENE ©

S8 RWX NVMe HifR@ R %<1k 64 {EER,
BSERER

UNRAIREERIIHMIN RWX NVMe Volume » BISEE@EEELUL FHYEEER ¢

Maximum number of controllers reached. No more controllers can be created.

IEEEERR TR EIZEE] ONTAP NVMe F 2414 22RE] o

FRRT B IR FE5R
EERWEEWRETARNRE LR BBRT AGIEE  FEFHRE Trident 26.02 SEHARA °

4R Trident UEREFRFIRE
EBRBFAGERERR RWX NVMe HIRE :

1. # Trident 7+4kZ 26.02 HESHRZA o

2. BFrAEER RWX NVMe HEEER Pod 48R A ZTEED o
3. BERRBE TIFEaHERMEA RWX NVMe HIRE o

4. & Pod EFIEE ©

I EHRAENIER AT FE R E R F RAREHII RWX NVMe HAERE o

* LEPREIEFE AR ER NVMe EEITHER RWX Volume ©
* =@ RWX NVMe F4ER&ERY 64 EIZLPRFIEA o
s HihzEUEXMEMERIREARAT R E o

17



PEHlleai=TeIE

Trident BB A ZEFEFERIHIZXN 2B M » BIRTERISRTIERME - FRAIUTE
BRLE Trident EEBNAZTLTELIE TN B MARFS IR FERIBS Al IR TR M » AR PLEERBNFZETNTE Trident
26.02 AR TFAB R iR - EEBMNERMHBBEMEEREK » WA RIETH
Kubernetes IRIZETEESNRAIEEIE

FREISHE R

PEflERRTE M

PERIZR AR R IE 245 Trident HERISSAES M ITRIZBZ(EREFRIE - MARREMBTELENE—HEZE - B
LARMEPEIEHIRE AV ~ MIER « SARA/  REBRVBIZAMIFR « MR ERVERMBUHE A URBIRERE

RUBEHIZR I ER R - HRRHEEMNZBRRITIIRERERIET - EriEEETE » W4RRE %
PersistentVolumeClaim #] VolumeSnapshot & {EE E R ZIRIE T AR H iR iR ERFRT o

EHIZSER SRR

Trident ZIEFEIRAEFRAVIEHIZZOIIET Y » RHERSHEXTE °

ER T
M EEENFZTUTE Trident 26.02 [ETCARAP STIRIEHISI BT L ¢

®* ontap-san
®* ontap-nas

* google-cloud-netapp-volumes

‘google-cloud-netapp-volumes' # ‘google-cloud-netapp-volumes-
@ san’ EBENENAME o EZE "google-cloud-netapp-

volumes ' ° sAZNTE1&imARRE oy & H| £ "google-cloud-netapp-volumes-

san’ °

EXFRERI SR RET I

PEHIZSAYRIIRIE I E enableConcurrency BCEREIRIES] o MATE Trident RICHRHISNE BB HIRA HERHE
RRFALIEIETE o

Trident 2{FI2 22

EEHH Trident operator BB IEFI2S R #EEM » 557F TridentOrchestrator HEIBRFH#

enableConcurrency REA true ©

18



RS

RIS 4REE TridentOrchestrator CR » Mif# enableConcurrency sRE 4 true :

apivVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
namespace: trident
enableConcurrency: true

ERCR:

kubectl apply -f tridentorchestrator cr.yaml

RARE

¥I88 TridentOrchestrator CR EITIEH » LUBIAIZEHIZSAERM ¢

kubectl patch torc trident --type=merge -p
'"{"spec":{"enableConcurrency":true}}'

HEEIREEER !

kubectl get torc trident -o
Jjsonpath="'{.status.currentInstallationParams.enableConcurrency}"'

Helm ZfE

EEFER Helm BURIEHIZS BT » 551 enableConcurrency R4 true ©

Mz

helm install trident netapp-trident/trident-operator --namespace trident
—-—create—-namespace --set enableConcurrency=true

RARK

helm upgrade trident netapp-trident/trident-operator —--namespace trident
--set enableConcurrency=true

19



& > BT values. yaml #2Z2H » & enableConcurrency :REA true -

# values.yaml
enableConcurrency: true

FRARMER values THEEITREIT R -

helm install trident netapp-trident/trident-operator --namespace trident
—--create-namespace -f values.yaml

Tridentctl ZfE

L ERNAERISSTIET M tridentct] » FAEREERARIEIR --enable-concurrency 1E5S ©

Mz

tridentctl install -n trident --enable-concurrency

RARE
AEFHRAR tridentct BEE _FRURIEGIZRIRITIE » SBERAERMERRET BMRE

tridentctl uninstall -n trident
tridentctl install -n trident --enable-concurrency

oS PRI B R
RYFRERISSAIRTE IR - SAIREIERIZS pod AEE > LABESE Trident K2R 2R E AL SEINAE :

kubectl logs -n trident deploy/trident-controller | grep -i concurrency

TREZEEE—REFRFRE - RTLEDA -

ITRE
LUFEEENTEIUTE Trident 26.02 RUURAMTTREERRAVAZ U SRIERIZR B TR 14

nas—eco

san—eco

HELERSIER -

20



* EERIES AL 2 Thak pT AR ST AN AN
* TRPREGERKARAPEE
* FEFREEAFRRIETER

WATITH
EXFRYEREs PR TT IR -

* Trident UGV SEERHE VR E — 2 #HE

* BRI ERIEEEFINE - LUERTER—14

© ERERENERRE NS ZE RN E BRI 81T

* Trident - SEEIE LIF BUREIEF ONTAP API :AKERHIA 20 @ » MU BIRFREEFERFAIBEHE o
* MRS EBBHABE—EEIE LIF « BIEfHERE 20 RAEKRRE

BEARHINEEFE
UTZEFHBERRER SRR

* WATERIEM Trident =G| BTE A EIE
* bRk AR B RE R R E LI TRE
© BRERESEURN -

° IEfEfEA M HFRENIFZI

° BIREIFERES

° Kubernetes AP faliR 2334 5E
© BB EIENRIRRERANEH

AR EIEM RS
Trident 26.02 B TR
PRI AR R M T AERRNREZ X P AT 28R
* RfirTEEhRSREN 2T AR IR -
° BEHTMAEREE
° RRAZ EMTAEE
© BRMEATENT » AR BHRE REEINIERE
* IR I AE FRE R R IR E T

B
* ANFESURRMNENFRIREE - SAERBAIRE (GA) ESNE
* EIFERFRIRIG P EMTTRERRETZN
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* EARFRRE R BRI B Ih A2 33 3 e
* BREBFCIECHEPERRERIER

BEhGERERIT

H R EIEFTINAE IR Trident Bo B M RHEM IS &SN T EFRAEEIEENEERE
BHER o ILIhAERIFREEERS - WHBIINP LIRS EXEFMENRNERENPE - B8
FEIR @B 7T 2 1F R Autogrow Policies BERY o Autogrow Policy FE % -

© EETEREERE
- B ENE
BB ATEEIBA K

®

HREBFMRRIRT AT « SAREFRMEU TEX !

Mok

BiEEENERRRFER » HIREX/)NEBEIEN - iR X/ VKERTBENRL

* Trident 26.02 SXE#ThR4
* ERAENFEUEFIRERR » AL TridentAutogrowPolicy BEIEIR
* StorageClasses Ft& allowVolumeExpansion: true
* ERY ONTAP EHHE ¢
° HERRIERRHE (NFS)
° HERAERR VLB RSN E (iSCSI)
° JHEEMEIRESENTE (NVMe)
° JtiiEEE (FCP)

PR 1

* ONTAP 9.16.1 ZAiT#J ONTAP Non-Volatile Memory Express [RIA& RIEIEE R 1B B BIBTT o

* BRNEREFEEEEREEE > 1R growthAmount “/NIREFER 50 mebibytes ® Trident BTEREAR/N
Z BB EENME] 51 mebibytes ’ BlleRELMNA/NRERE "maxsize ©

* EERMIRIET > BRHIREEGERITS 0 BERTIER SR EAHEERAMREER
* BHFR&EZEE] ‘maxSize >0 MAGHBELRR -
* XEESHRERTREMGE

° HEEBTEZRAM (NFS)

° MR/ BRSNS E (SCSI)

° JHERMEERESENAE (NVMe)

° JCHIEEHE (FCP)
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EAEME RN ENFE
Autogrow Policy B ATE R{EE SREITRE !
* EFERIEAR | REFMBHMEENTERE (FHAERE)
* PVC %4 | BEREFENTERE (AR
#2317 Autogrow R
HENERR A THEEEIERNAEERRER BFERERE o
AEARTCEARE !

* B&HE Trident 26.02 S E#hkas
* ERAGHEFEEUEHIRERR > BRI TridentAutogrowPolicy BiR
* TERIaHENREK

Autogrow Policy & 7 B BIEZEIEEN R EHERERNMBEHIET °
ISR AT TYERAZ P RVERIPE B2 3L Autogrow SRR :

* 1£RI% StorageClasses IR E ~ A
* StorageClasses FEZ &
c icEMEEZE

EREEEECENEAEMBIUIRAERNER TSI ABBIER

B EhiE RERBE AR

Autogrow Policies z& Kubernetes BE]&E R * E&MWTF -

1R e B AR 0]
& ME— R B RIS FE 21 production-db-policy
usedThres fFEERMNBETILE BoLkF ZEH "80%"
hold =2}
growthAm ZZ|ERRERAERE BAks & "10%" X "5Gi"
ount K
maxSize  BAEIERE /RS Kubernete & "500Gi"
s #E
#2317 Autogrow R

1. B31E F Autogrow Policy B YAML #E28 :



apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: standard-autogrow
spec:
usedThreshold: "80%"
growthAmount: "10%"
maxSize: "500Gi"

2. RIRAERELESE

kubectl apply -f autogrow-policy.yaml

3. FEERIRERE N ¢

kubectl get tridentautogrowpolicy standard-autogrow

TEHAEA
NAME USED THRESHOLD GROWTH AMOUNT STATE
standard-autogrow 80% 10% Success
ﬁﬁ Iu\
EI7[RRIE ~ Trident BRI LEK T HAP—TEIREE :
ARRE A REREITE
FXZh RESEEREE - ATLUGAER o
KM BRI EIEREEEEER o IERILAE IEFRAE ©
i3 RIBRIEZEETEEITH © ZETRK ©

HFEER S StorageClass 217 B

ERILUEH trident .netapp.io/autogrowPolicy sE#E14% Autogrow Policy £ StorageClass BAB#EER o Ffr
Btz StorageClass Bt & HIHAHR & &A% 4 A GL SR BK o

@ StorageClass W47HEAEH allowvolumeExpansion: true ©

HER
1. BITsERES A Autogrow Policy 312 StorageClass :

24



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

name: ontap-gold

annotations:

trident.netapp.io/autogrowPolicy: "production-db-policy"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

fsType: "ext4d"
allowVolumeExpansion: true

2. FEF3 StorageClass :

kubectl apply -f storageclass.yaml

3. BB :

kubectl get storageclass ontap-gold -o
jsonpath='{.metadata.annotations.trident\.netapp\.io/autogrowPolicy}"

TaRAH

production-db-policy

BREBITIER

& StorageClass #fl PVC L#E T BB R RISSHARRF > Trident EFAMA TESCRRY
1. *PVC :3B{B% o *UNR PVC 5%/ trident.netapp.io/autogrowPolicy * BIIR4RERZE °
2. StorageClass sHfZ{ZHEA PVC RAHIIIER °
3. MRMEEZAEME - BIARFEHR Autogrow Policy ©

StorageClass 1% PVC 7% BRITA
trident.netapp.io/a KT H# standard-agp °©
utogrowPolicy:

standard-agp

trident.netapp.io/a trident.netapp.io/a {#H logs-policy (PVC &% StorageClass) °
utogrowPolicy: utogrowPolicy:
standard-agp logs-policy



StorageClass 31f#

trident.netapp.io/a
utogrowPolicy:
standard-agp

RERTE

i

*x

K3
fri}

*EREEEHI

PVC 512

trident.netapp.io/a
utogrowPolicy:
"none"

trident.netapp.io/a
utogrowPolicy: dev-
policy

*x

=

E

K3

BRITH
mEIERRE (PVC FHEIER)

A& dev-policy®°

EEBREER °

MUTEHART T AEFERBEERE FRE R Autogrow Policy ECE ©

FEERERNFRTRA

apiVersion:
kind:
metadata:
name:
spec:
usedThreshold:
growthAmount:

maxSize: "5Ti"

trident.netapp.io/vl
TridentAutogrowPolicy

production-db-policy

"75%"
"20%"

BREEERIEENARHE

apiVersion:
kind:
metadata:
name:
spec:
usedThreshold:
growthAmount:

maxSize:

BEERRENRNEE

trident.netapp.io/vl
TridentAutogrowPolicy

log-storage-policy
"90%"

@A
Lilfeerd

B IRE L "growthAmount # *maxSize B » Trident EHTEREI(10% & ~ ERA/)N)

26
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:

name: logs-policy
spec:

usedThreshold: "85%"

HAB5] maxSize 1785 growthAmount FYZRES

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

name: default-ga-policy

spec:
usedThreshold: "70%"
maxSize: "100Gi"
PR H|AVFEIRRL & maxSize

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

name: aggressive-growth-policy
spec:

usedThreshold: "80%"

growthAmount: "150%"

BN HBEDERERR

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: precise-policy
spec:
usedThreshold: "80.28%"
growthAmount: "10.65%"

maxSize: "100Gi"

() =BEIHESL - EEETEB (/K > Trident BISKIEIHEE AT/ NEEH =1 -



BEABEERINGER NAS StorageClass

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

name: ontap-nas—-autogrow

annotations:

trident.netapp.io/autogrowPolicy: "standard-autogrow"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

fsType: "ext4d"

allowVolumeExpansion: true

BB BHERINGEN SAN StorageClass

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

name: database-storage

annotations:

trident.netapp.io/autogrowPolicy: "production-db-policy"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

fsType: "ext4d"

allowVolumeExpansion: true

B2 Autogrow RE&

#2811 Autogrow Policies & > G URIEREEE ~ EMAMIREM o SiRo] ABTIEMILER,
FEE IETE(E Y E RRE o

BB RRA]

HIHFRBEREA]
£ “kubect!' 7| HZEEHFBIPRA Autogrow [REI :

kubectl get tridentautogrowpolicy

5#& > tridentctl :

28



tridentctl get autogrowpolicy

AR RRFEER
EHEERRBTTERBRIIREE

kubectl describe tridentautogrowpolicy production-db-policy

AEMN YAML IR RIS B HABR IR & -

tridentctl get autogrowpolicy production-db-policy -o yaml

B2 Autogrow SRH&
ST MEERARE] » MEEHERAE - RREFA/N LR - EFGIEEMMEFERAXRAEIERERL

() sEar2EmERZRINFREHRE - ARTECEFERFHBERIRES -

1. RERA

kubectl edit tridentautogrowpolicy production-db-policy

2. IREEEEN spec L -

spec:
usedThreshold: "75%" # Changed from 80%
growthAmount: "20%" # Changed from 10%
maxSize: "1Ti" # Changed from 500Gi

3. HFIRE - @EFIUENER ©

EHEEER
© SENER . FRAERALLREAHERE T TR REHMEFRR ARV 8 -
* BEREMERENRE | BEREAR T —REERMEE -
* AR - BUEEIFEEREPREEE
C BEEE | ELENHEREE o SFRNEX -
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fiB& Autogrow KA
Autogrow SRE&(E R AR 45 A3 (R 2K A LETEHARE & 1E TERR AR SR R RRF R SMAHIBR

1. MIFRERR :

kubectl delete tridentautogrowpolicy production-db-policy
2. NREFRENIEFERAZRD > AIRBREIEREA Deleting ARES © BEMLHEERZIRTE :
tridentctl get autogrowpolicy production-db-policy -o yaml

3. WEERFENWIRE PBIFZIRRA - FEETIIHP—EER
cEIA A RREFEREPER > HARREMERES "none" !

kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy="none" \
--overwrite

° EIA B ! TR ¢

kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy-

MFRTT A

1R 1%

REWHEEERLRA [RAVE SRR o

HiR & ETEfERZER REREA Deleting fARE o HRASRGLALETER - HEIFTAMIREERRTE

bR
FRrEHIRESEBEZRER TR RISRIERZ RS o sABRMIER o

B4 Autogrow Policy BN

ERRAREHRE

tridentctl get autogrowpolicy production-db-policy -o Json | jg '.volumes'
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SHHERE ERRRRY

kubectl get pvc database-pvc -o
jsonpath='{.metadata.annotations.trident\.netapp\.io/autogrowPolicy}"

BERAEMSG

kubectl get events --field-selector
involvedObject.kind=TridentAutogrowPolicy

SENEABE
Autogrow SZIBL T EFEEHIGE :

* NFS
*+ iSCSI
* FCP
* NVMe

@ Y SAN FERR&E » YRR ERN growthAmount “ 2 50 MiB &/ > Trident G EIFZEHE
RIMEERMRREEME 51 MB» REELNANREER "maxsSize o

EHIBR!

* *ONTAP NVMe RIEEIBHEIEE : “fEF ONTAP 9.16.1 ZATIRAZE I NHEERAZIEEHHKE

* IREMEE (RHMEE) | BMFEERT AR BIHARRE - BRI AIEREZHIRAMEEEXN °
ERHENHMIRERAIETETER - AEMIBRETH » sAEE Trident 23 HEEHHY "Migration
completed"#HlE

w REE

Trident {ARFEF{HER{E ?

Trident IFEEZHIEEFHE - EEFEHAAE8iB "usedThreshold BF » Trident @& NEFEEEA/NEK » I
RIERER growthAmount B FEHEE o

gD > RS EREEE 80% FFHIET » BRRHIREIEM 10% » &Z A 500 GiB :
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: standard-autogrow
spec:
usedThreshold: "80%"
growthAmount: "10%"
maxSize: "500Gi"

HRE B ETER » HERERRANE?

=R o el UBERFEIL Autogrow Policy » M3EBFTIE S EHT “trident.netapp.io/autogrowPolicy” 5 % ELFE R
IRAK PVC - MmEEREIL PVC T StorageClass °

RRINERAERAN PVC !

kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy="production-db-policy" \

—-—overwrite

BRAIEREIRAER StorageClass :

kubectl annotate storageclass ontap-gold \
trident.netapp.io/autogrowPolicy="production-db-policy" \

—-—-overwrite

YNSRFKTE StorageClass #l PVC LERTE T EBIRREGHEHES ?

PVC sHRIA4R B - T8 PVC B A “trident.netapp.io/autogrowPolicy 5t## > Trident i ERZE > TAE
StorageClass FI5E 7 1B © s¥IBEELMR "BERELIER"

fan > FRE&B LT StorageClass :

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-gold
annotations:
trident.netapp.io/autogrowPolicy: "standard-agp"
provisioner: csi.trident.netapp.io

allowVolumeExpansion: true

MiE{8 PVC BE 7 StorageClass R :
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apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: database-pvc
annotations:
trident.netapp.io/autogrowPolicy: "logs-policy"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 50Gi
storageClassName: ontap-gold

Trident {£/ logs-policy for ‘database-pvc® f& standard-agp ©

MEEREEHEENEIEER ?
1% PVC s3FEEREA "none" ° S8 &= &k EAI{E(T StorageClass BAR/RE! :

kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy="none" \

—-—-overwrite

TR kSR B ENE RINGEEFA ¢

kubectl get pvc <pvc-name> -o jsonpath
='{.metadata.annotations.trident\.netapp\.io/autogrowbPolicy}"

TaRAmILH

none

EWIREEES| maxSize g REMEE?

Trident (FLEHEFRHARE o BMEFERAERFEILNNEE usedThreshold » AN EHERZMEIEE AR/ NG

jzo
F40 > ARIFULEREY > Trident 7EHEREEZEE] 100 GiB B {ZIERE -

=3
=]
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: capped-policy
spec:
usedThreshold: "90%"
growthAmount: "10Gi"
maxSize: "100Gi"

EERFEMRIER  5FEM naxSize WAFHKS 0

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: unlimited-policy
spec:
usedThreshold: "85%"
growthAmount: "10%"

BRI UER BB ERER TEE RS ?
2 - BHRAE - FrEERZRAINHEIRER T FRANREFRAMSH - ERENRERE -
HENMERRL

kubectl edit tridentautogrowpolicy production-db-policy

RIFRE BRI
spec:
usedThreshold: "75%" # Changed from 80%
growthAmount: "20%" # Changed from 10%
maxSize: "1T4i" # Changed from 500Gi

HEIRL - BRsEEMAIRA

kubectl get tridentautogrowpolicy production-db-policy
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TaRAmILH

NAME USED THRESHOLD GROWTH AMOUNT STATE
production-db-policy 75% 20% Success

AT ERBRRABEI KBRS ?

‘Failed® MRRERTIRRIMBESERRIHR - YT MHIan < LURIRIERFEER ¢

kubectl describe tridentautogrowpolicy <policy-name>

w RERSEEMM usedThreshold (WAZE#A 1-99%) ~ “growthAmount 818 "maxSize o HEMHY
Kubernetes &8 - FHE ERBIEMEA !

kubectl apply -f autogrow-policy.yaml

S EREEMFRRR] ?

SRES(E ARG R TREE o MIRMERE DIEEAALRES - MFRRIFREA Deleting iARS » W ERFEEIFTAHEREER
TEELERBERFZER o

Rl R R ERHIRE

tridentctl get autogrowpolicy production-db-policy -o yaml

SABWEME PVC PRPREME -

# Option A: Explicitly disable autogrow
kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy="none" \

—--overwrite
# Option B: Remove the annotation entirely

kubectl annotate pvc <pvc-name> \

trident.netapp.io/autogrowPolicy-

BIRFTAHIRERE » RQBRERTUSHRIEN > RESRRMIER o

BEE RIS EAIFIA ONTAP &if ?

Autogrow 371& NFS  iSCSI ~ FCP #l NVMe 17 ° B2 > NVMe [RIGELRHAIRE TR ZE ONTAP 9.16.1 SLERMR
s o
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HRRABSREPIMIRE > FIAEREF MR E RMER - AEBIMERIES LN - BEBHE
Trident #2838 B 555REREBIHINAE -

kubectl logs -1 app=trident-controller -n trident | grep "Migration
completed"

AT StorageClass #fIET T 7% NAS 1 SAN & i#EC BN B EINEE :
NAS &1

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

name: ontap-nas—-autogrow

annotations:

trident.netapp.io/autogrowPolicy: "standard-autogrow"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

fsType: "ext4d"

allowVolumeExpansion: true

SAN &l

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

name: database-storage

annotations:

trident.netapp.io/autogrowPolicy: "production-db-policy"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

fsType: "ext4d"
allowVolumeExpansion: true

SAN W HRENR/ R RERSZ D ?

1?2 SAN HiREE » AYR/NMERES 51 MB © iIREEER "growthAmount 2 50 MiB I8’ » Trident & H
BN AR A/ IMEER I REIENE 51 MB o

B30 > HERBIERE T growthAmount 2 “"40Mi" » 1B Trident E¥EAZRAIR{E(E SAN HIEEER 51
MB BB :
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: san-minimal-policy
spec:
usedThreshold: "85%"
growthAmount: "40Mi"
maxSize: "100Gi"

A BENAEE > 551% growthAmount REAKF 50 MiB BY{E :

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: san-policy
spec:
usedThreshold: "85%"
growthAmount: "100Mi"
maxSize: "500Gi"

P& ARGHEE

EBILUER “tridentctl import B3B8 A Trident EAGEREIISAMHEESTS (PVC)
» IR HTFHAEREE A A Kubernetes PV o

BEAF RIS

&R LG HERE & BB A Trident 1 :
c BERERNAFM U EEFEFRHREEENE
* AERERERFERAENENELR

* LM Kubernetes &5
s EXRHERPREBRERERER

ZEFRA
EEAMREEZA > FRETIZEEFE -

* Trident RAEFEA RW (GEE) 4ERUH ONTAP MR - DP (BRMFE) EAAHIEE S SnapMirror BiZHE;
& o fEASHE&EE A Trident Z Al » EFEZEESTRAE o

* BRFIEREAZBFRATERNMIRE - SZEAETEERNMIRE > AEREHIRE » ABHITEA °
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@ E—HMENEREEELHEEE » B% Kubernetes BIARIKISTAINELR - RE S ERA TR
FREMIINE] Pod L - SAJAEERE KRR o

* B9 "StorageClass & 7H7E PVC E3E7E » {B Trident EE AR A SEA L2 ¥ o (HF4ER AT IR
EFRREFHEFR I BRREFENRETERE - ARNMIREEET » RItEEAREARERERHTN -
It > BMEMIR @ EFENE PVC RIEENRFER AN RIS EEL L » EAtHAERM -

s IRBHWHEENA/NE PVC FIREMREE o HIFEESEREAMEER > @1 PV I H ClaimRef £
PVC REB#FEZR o

o EWRREBIRFITE PV FRES retain o 1F Kubernetes FINE4S PVC 1 PV & » EIW/RR| & E#HAH
Storage Class FI[EIURERAIFBRT o

° #NR Storage Class FIEIURHRELE delete » BIE PV HMIBRES > fAFHIEE D2 WM o

* FERIER T 0 Trident BEIE PVC » WERIREHE% FlexVol Volume #1 LUN o &R U{EIE "--no-
manage HEIEZRE A IEFEE Volume > LU --no-rename’ SEAZZR1REE Volume $478 ©

° ——no-manage®* - Y1RfEMA "--no-manage 1Z:& > Trident YL BEIHARARZE PVC 5 PV #ITEM
HARIE o bR PV B > fAFHIEEA WM » EMiR(E (IR EERMERERERD) 1
W REE o

° ——no-rename* - NREH --no-rename 1258 * Trident EEEAMIGEERREAREHMEERRE - IS
IBRIRE M A ApiEEA o T2 48 ontap-nas © ontap-san (B#E ASAr2 4t) # ontap-san-
economy EEFiE=t o

WNREAEEER Kubernetes TR SMETFEHE » (EXAETE Kubernetes Z IMNEIRETFHE
RERVErrEER > EELEEBIFERMA -

* PVC M1 PV SiiE—E:ERE - HFRAWME . —BIETAHREEEA - —2f6m PVC Ml PV Z2ERE
2 o WEEFRERFEECATMIER o

BE AR &
EOILU# A tridentetl import SE@IEIL AR Trident AT PVC KEAMRE o

() m®EsPYC 2R BETTHIER tidentct EARMKE -
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£ tridentctl

FTER
1. #81 PVC ##Z (B0 pvc.yaml) » AR PVC o PVC 1EZEEE S name » namespace

accessModes M “storageClassName ° &t BJTE PVC E&EHISE unixPermissions ©
MUT BB -

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. 37 —{E PVC YAML 182 (680 > pvc.yaml) > HFBSFAEHN Trident BAZME o PVC 18EEE

= .

° name M namespace EHFEE I

accessModes ~ resources.requests.storage A0 storageClassName TR
© EE
" trident.netapp.io/importOriginalName :@ BiHFVHAIREATE

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

* trident.netapp.io/notManaged (FJ3#) @ RES "true" RMIFFLEMIRE o TS
“"false" ©

T REATEHIREREHIFRRE :
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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

U TFEHIEE unmanaged volume ontap nas BIREA :

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

ONTAP SAN-economy &l

WUTFEHIRTRUAIA ontap-san-economy BimEA S HIEEMIEEEMIER
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SEEHRE

EICEASTEHIRER « Trident 2EYF FlexVol WFTE NS HEHGE o BIENMERR FlexVol EAZ
B LUN Bf ~ (G BE Bt ERHan s o

LU &5 "lun1 #EFlexVol “toimport EE A %% % “vol-managed-saneco’ (R EIRIAIEE -

tridentctl import volume vol-managed-saneco toimport/lunl -f
importl.yaml

EEAT 1unl > Trident §E#dn% FlexVol (U0 ~ Ede# trident lun pool xyz) ° BHERHE
[EIfY FlexVol EE A EAth LUN ~ sAEAHAY FlexVol %18 :

tridentctl import volume vol-managed-saneco trident lun pool xyz/lun2
-f import2.yaml

(D ontap-san-economy &im—REA—E LUN o &R LUERESIEEHHITZEEAE

o

=S

RTEHIRE

BEAJESTEHIRERF « Trident A& EWS FlexVol FIFRBE#E - B - FlexVol #1 LUN 2 ZEE1E Trident #5%4
1841 -

FlexVol 5 &M1&

trident lun pool STORAGEPREFIX RANDOMSTRING

* STORAGEPREFIX 288 IH4HAET storagePrefix HIME o FBR(ES trident ©

* RANDOMSTRING RIAZEEZMERIFSR o

LUN SR ER
LUN B854 1un0 °©

il
MREW storagePrefix & “xyz ’ B LUN BEERREA !

trident lun pool xyz randomstring/lun0

pavE S

Trident SZ3EEF “solidfire-san’ BEFNFZTLEE A NetApp Element EXBEF1 NetApp HCI BEHEE o
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@ Element BEENT2 N X IR ERAVHIRE®TE o (B2 » MIRFEEENHIEE RN > Trident EF[0]$H
a2 o AR ERERE « IRIEE—EIRE R - AREABRNEIRE o

U TEHIEERIG element default BEA—1E element-managed volume °

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

fosss=ss===ssscsessssssssosossssssss=sssa=s femem==== R e

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

o e fomm -
frems=m=m==s fremeosesossssses e s s s s s e o s a = R fremmmem==s 4
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
fossssssssss s e sess s oees oo sssssssss s R fossmessmemae==
fe========= femessssssssssss s sese s esssss s f=m====== fememe==== 4

Azure NetApp Files

Trident S2#&2{# M azure-netapp-files BREIENEABIEE °

EEPFEA Azure NetApp Files FAHR&E > sA 5 BHIRE RIS ZHIRE o Mk ERE EHIEEE
() iEsiseh -/ 69255 o AU > MSRBMBEEA 10.0.0.2: /inportvoll » AIMIRFEIAIES

importvoll °

MU T A ETERIR azurenetappfiles 40517 BEA—E azure-netapp-files volume » MfER volume
&1 importvoll ©

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

Fommmmmmemsmessseseses s s s s e o= o=
Fommmomomme R e S e e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

Fommmmmmmmsmeososorreroememerene oo memmm o Frommmmomos Fomcmmemememonos
S et Fosmsmsosoossrsrosososososmsoonososos o Pommmmms e i +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3adab | 100 GiB | anf-storage |
file | 1c01274f-d94b-44a3-98a3-04c953c9%a5le | online | true |

ARGttt Fososmsmss Fomosmsmsssssoss



Google Cloud NetApp Volumes

Trident 2#{#H google-cloud-netapp-volumes EBENIZTNE AMIERE o

T EHIERMEIEE testvoleasiaeastl 18U backend-tbec-genvl FBEAMREE o

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

o fomm -
e e e et
fem====== fememe==== 4

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
fossssssss=ssscscssssssssosossssssss=sssa=s fememe====
S T fro e e e e
fre=m=m==s e 4

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

fossssssssssssesessssssesososssassasssssa=s fememema=a

frocssssmeemes e from=mee==== et
fre=m====s e +

LU E4Im e a7 R — &I EE M EREFE B R EE A "google-cloud-netapp-volumes B4R E :

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

fosssssess s s s s s oo s sss s osss fremmmemm=s
fosssss=ss=ssssss=c===a fememmm==== fes==ssssssscscscssossssssssssssssssa=s
P fro— e +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
e e e e e fr e
fosssssssssssassassas=s Fememse==== fessssmmsm s e s ss s oses s s s ess
femm==== femememm== 4

| pvc-a69cdal9-218c-4ca%-a%41-aeal5ddl3dcO | 10 GiB | gcnv-nfs-sc-—
identity | file | 8c18cdfl-0770-4bcO0-bcc5-c6295fe6d837 | online | true
|

frosssscesme s m e e oo s e a e e e e s e e
fossssssssssssssassss=s Fem=m=e==== femsssssssssssesessososesssssssssassass
fmmmmm==e femememame +
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BT R & AR E

fEF Trident > AT AR VIR EIRRKE EENABIIER - EABNEHEIRE T
B HESS I FERIFEMER Kubernetes BJRE (PVC) o eI ERIEEHEENR > AREIL
BB LB BETIER ; K81 - BEAESME IR E I ZEBE LR o
BH4E Z A

BT ELEIIEE -

* Volume 17 ~ BEAMERIEE o
* H1? ontap-nas-economy SEENIFEIN S » RA Qtree MIEFENLBRISHIBEAK o
* H? ontap-san-economy SEEIREMES » RE LUN BBRIS BB o

B!
* BTHEE R TE(EE ONTAP I BEES 2 RAAE

R E ontap-san ™ ontap-nas 0 ontap-nas-flexgroup ERHIENZIEEIEE -
* BEJHIRE LB NERNIRAMEE -

0] BETHAHR & R BRI R REIT A

* NRANRWBEAPHEEZEUMERSE » ABIFETRHRY - B > MREAEARERAKK > AHEE
RIREIR AR GBS o

* BERRHARPNLBH AR RUIEER » FEAEF T AER o EEMENRIEF TEE I U EEhY
FHiA o

‘imAHRESEEG  ZAEE AR
B ATEARBARAD / S0t BARTE 3 B3 T R R0 o
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RIE AR

"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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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 > MiFeLBERRREZRPRERERNBHEELR o

Trident A ERTI R EE FREFRIEFT—EER °

MREAREEE W —HIEE AT > Trident AGMINN—LEPEI% F o R E— VAR E 278 o

Y13R NAS (B RHIRE R B LBREBE 64 BT > Trident HKIRIRAR SRR RHIZE - BT
FREHM ONTAP FRENIER » MMREIREREEBRERG > AHRERUIZFRERM -

o >~ W Db

Sin 4 2= NFS Volume

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

TridentVolumeReference CR AJ:EE1E—1ESL Z1E Kubernetes #p4 = 2 & 2 A ReadWriteMany
(RWX) NFS BHEE - 5578 Kubernetes [REMRRAZEERFUTES :

* LEREFIRERIUERZEME
* FAKFRA Trident NFS Volume BEEIFER,
* FMKEE tridentct! SEMREMIER S Kubernetes IhSE

HEIRT T BM{E Kubernetes s ZEMIAY NFS EREGE LA o
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K ................ N Primary PV Secondary PV

o

________________________

namespace

secondary

TVol €—p» TVol

=
3
2

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

Storage
Volume

TridentVolumeReference

primary/pvci

REREDERRNAIRE NFS HIR&HA -

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

X

9 RTEEReREMPEIL CR AR

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

BiFn R EHNERERINE PVC » LUERAKIR PVC RRERIRIR o

5% E K5 B Byt an %4 22

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

TREGIEEEREAR -
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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 ©
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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

() 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 » EBEIUBIT get MTREFNBHIEE o NFHFMEN ~ 552/ tridentctl

AR AEEIA o

Usage:
tridentctl get [option]

EET N
* °-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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o fRE5EBBBR shareToNamespace B shareFromNamespace sHfRak MR
TridentVolumeReference CR REFFHEKIE PVC BFEVEIR - EEREHFEEERR » KA BIBR1IEE
PVC °

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

il

MEEZER
EEFABEEGN AT BEEEFE

* BE "NetAppTV" EHIRERA ©

Eind EEERERE

£ Trident ~ {&RILAFIAE— Kubernetes 2P A[El i T B AR IR B IR & o iR &
IREBZILINHIRE o

FORIRIF
TR E 2 A ~ SERIRICHN B f0i R IR aVIEAUAR - BASHERNEEER o

() E®2ERENEEE ontap-san Al ontap-nas HFEHER « FREREEN o

S

RAF]
RBLES RETT REWIEERR o

BB R PVC LSS E
e RIS E IS FEEURR PVC thEhkl AYHERR o

X

BT ERERR T/ CR R
EETEEIRTHEMRTRINEES EZIL TridentVolumeReference CR FIRER o

EBEERZTRIPEIL TridentVolumeReference
BiZsn 4 =R A E &1L TridentVolumeReference CR LB |BARIE PVC ©

EERaREMPEILER PVC
BiRap L ZREAER EEI PVC MIERKRFEHRRZEMFH PVC o

B HRAN B Byt an 4 22
ARRER > EHLEHNERNERERERH 2 EMEEE - REEEENERG 2 EMREEENIRIENR


https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products

- BETREGIEEEREAR

1. WEMLTEEEE | ERFEHFRALER (namespacel)FEIL PVC(pvel) » MfEMA cloneToNamespace®
SRR EEBEM TR (namespace2)HEF 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 137 PV REBIRHIFHIIEE o

o ERIAERESR D PRAVEER PVC A2 EdGm%ZER © fit »
trident.netapp.io/cloneToNamespace:
namespace?2, namespace3, namespaced °

@ ° [CRILUER ~ HAEIFrA R ZER - flg -

trident.netapp.io/cloneToNamespace: *

o ol LUMERFE T PVC LB & “cloneToNamespace 517 ©

2. BEEHES | MRCHRELERN RBAC ) LR FEEGATEHEEEEEEmATMPEL
TridentVolumeReference CR BY#FR(namespace2) ©

3. BIZMATREAE | TEHIEZEMREMFPEIL—E TridentVolumeReference CR » 5| KR % =M
pvcl °

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel
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4. BEGLTHEEESE | TEEDHRZEM (namespace2) HEI—E PVC (pve2) ° A cloneFromPvC
& cloneFromSnapshot * MK cloneFromNamespace sHfEIIEEKIE PVC ©

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
annotations:
trident.netapp.io/cloneFromPVC: pvcl
trident.netapp.io/cloneFromNamespace: namespacel
name: pvcZ
namespace: namespace?2
spec:
accessModes:
- ReadWriteMany
storageClassName: trident-csi
resources:
requests:

storage: 100Gi

PR ]
* HHEA ontap-nas-economy ERFFEXECERI PVC ~ RZIEMEEL o

£F3 SnapMirror £ &M E

Trident ZIEEZE FNRFHIEEMHBERE TR EEHGEE 2 BB IRGRF - UER
BEBETKEER o Er]MUERA%% % Trident Mirror Relationship (TMR) Mg Z=RIE
FJEREE (CRD) RBITFIIRIE :

* TR E (PVC) ZREIIRGRREE

* BRI E 2 IRV STRAA

* TR R AR

c EXHERT (BFHEBRE) RAREMIEE

* EEFEIAKMEER N BRIR 0 BERERREXTEEMNEIEER

NN S

EREZAD © SRHERTT S THSCRIGM -

ONTAP &

* Trident : £/ ONTAP {EA#RIRHIZR Kubernetes #EEFB1Z Kubernetes £ _F % B7Z1E Trident KrZs
22.10 SEHTHRZS ©

R D ATERREF BRI ONTAP =5 ERVBERERMREESH ONTAP SnapMirror FEEIF 1% - 11T
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SHARE » 5726 "SnapMirror 12488 (ONTAP) "o

i€ ONTAP 9.10.1 fi45 > FRARIEIL NetApp FREIESR (NLF) BIEIURM - ER—ERIRASIAINEER

B—1E5 - 5528 "ONTAP One [BIff89#E1E" EISEZ BN o

@ {£3% & SnapMirror JEE) {R:E o

HE

* SR SVM : ONTAP BETF &I R TT 81 50848 o MNTHAEE » $SR0 S A7 SUM S ZmizERt o
()  mEmiE ONTAP #& RIMERIA BRI SVM LIBRIE—H o

* Trident #1 SVM : {5 izum SVM AZER{EE R EE EAY Trident € ©

XIEHERENTZTU

NetApp Trident S21& 5 TIEEENTZ N IRV ETFEER! ~ iB3B NetApp SnapMirror FATEITHIFEERE -
ontap-nas : NFS ontap-san : iSCS| ontap-san : FC ontap-san : NVMe/TCP (EZE&K ONTAP Hx
7 9.15.1)

@ ASA 12 ZEEAZIRFER SnapMirror BYEAIREE R © 158 ASA r2 RAERVMERIE ~ S8R T #
ASA 2 ETFRMR" °

EITERST PVC
SEARIRIS LS BRI (A CRD # » T TR E M NENIRE > PRI SSEEE o

TER
1. £FE Kubernetes & 1T F5IF 5 .

a. BI7—{E%A trident.netapp.io/replication: true 28M StorageClass ¥4 ©
&5l

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. {EMA 5 ATEIIA StorageClass 1L PVC ©
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vl

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

storageClassName: csi-nas

C. BB E A E N MirrorRelationship CR ©

gl

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

- localPVCName: csi-nas

Trident BUSHEE AP E MR EN BRI ERRE (DP) AKES » ZA%BIEA MirrorRelationship BYAK
REARIL o

d. BY48 TridentMirrorRelationship CR IEX{S PVC BIAERLFEF SVM o

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
Ef

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 BIZMFIRENH MirrorRelationship CR ©
el

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"”
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Trident ¥FAE R EMNRIAERNLTE (3 ONTAP BITERE) EII SnapMirror BEMANLHEELAIHA1E o
C. B3 —1E PVC > 1§ 5cAii2 I StorageClass E&%#HBI (SnapMirror B1Z) o
g

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 18 & TridentMirrorRelationship CRD » U1RBIHEARIZTE > BIRBIIHREE LB o TN REARIZTE
» Trident HEFE{RIG T FlexVol HAREE B 7252 MirrorRelationship FEZMiE iR SVM %R SVM L
Volume EEiREE

Trident 5% F8% (TMR) @—7#& CRD » E&R/n PVC ZRBIESREEFEMN—Ix - B2 TMR EE—E1KEE » sZikfE
HH Trident FREEHYAREE - HIE TMR BB LU THRRE :

* BEIL & PVC BRERGRAGIBZNGEE - S — BRI A o
* Promoted : 75t PVC 7 ReadWrite B#E; > BRI B HRGRAERER
s EIEN . A% PVC BREMARREEZMNB MM Volume » BAaTth BRI EB &GS o

° YR BEIE volume B4R volume BRFER » BIABEREMEIIAREE » BAEZE R B1Z volume
HRA o

° MNRMHRE Z FiAREIREIUREF » AIEREINARES SR -
EIEERIM R EER AR AR E PVC
ERE Kubernetes =5 _E#IT 3T ER .

* ¥ TridentMirrorRelationship B spec.state LT % promoted ©

EETEIREI R AR ERE PVC
R BIAREE (B8) MM YUTUTHRMUURARE PVC
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1. 7% Kubernetes #£ F ~ #37 PVC HIREE ~ W SEFIREBEITTEHH o
2. 7£F Kubernetes 2%  « #1317 Snapshotinfo CR MU EVSAZRFAAE o

&)

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

3. 1£4##BN Kubernetes #£ t > #& TridentMirrorRelationship CR BY spec.state {17 promoted > Aif
spec.promotedSnapshotHandle EHi A 1RERAY internalName ©

4. 1E%HBh Kubernetes 25 + > BT TridentMirrorRelationship BIHREE (status.state (1) SEZIEF ©

BEEBRERFGRF
EERHFHMA A  HRBCEHAN TR o

1. 7£84B) Kubernetes &£ I » F#{R TridentMirrorRelationship _E spec.remoteVolumeHandle H{IAIEEE
o

2. X848 Kubernetes £ I > 1§ TridentMirrorRelationship B spec.mirror BIE#7 reestablished °

HAthfFX
Trident 1B 5+ BUIREANREMEEHIT TIHRIE

FEE PVC EBZIFARE PVC
ARREEHEEETE PVC HIRE PVC °

1. REBEIMEE) (B1E) EE MR PersistentVolumeClaim #1 TridentMirrorRelationship CRD ©

2.t (FR) #FEHMIER TridentMirrorRelationship CRD ©
3. EE (RR) #FELAERIMWIEE (B1E) PVC EII—EHH TridentMirrorRelationship CRD ©

BEHG - TERRE PVC HIAN
PVC AR E —tEEE A/ » INREHEBBERIA/) » ONTAP B EEHBEIIERE FlexVol o

%t PVC BIMER
AEBFER AN ERNREERERIT P IIHP—IAEE
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* MIBR%EHEN PVC LM MirrorRelationship ° SIS SR ©
* 5& 1§ spec.state {B{IE A promoted °

filpr—{& PVC (ZRIEHRK)
Trident FI@ERSHERHN PVC > WX ERMFHIFE ZAIERERRE

fHlfRx TMR

MIpRIFGREAFRE—BIN TMR & FIEREY TMR 7E Trident SeRkMIBR1EZE Z BiESHA A promoted #REE o UNERIEIEM
FREY TMR BEERS promoted AREE » RINAFEREGRERF » IEEF TMR i ##26% » Trident @448 PVC 1A%
ReadWrite AREE o IEMIFRIZIE S FERX ONTAP FRZASHEREIEERY SnapMirror FRARE R o W1 RIS IRITIRGRAZ P E
FRILEREIR&E » BITE IR ER G RMARF L BFE FIKAE S established IR EERHT TMR ©

ONTAP 43R #iR &R

B RARRII B RIPBERT R o SEILAfE "state: promoted'BX “state: reestablished H{iI 2R B FA1% o 15 B 1EHE
HERA A ER ReadWrite HEIEERS ~ &R LUER promotedSnapshotHandle 157 Z4& B Rt &2 R 2 A4S
TERER o

ONTAP B4R RS #r iR & RA

fE&B LAEEA CRD #1147 SnapMirror BB > MHESE Trident £ ONTAP EEEHIZELR - ;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

status.state R TridentActionMirrorUpdate CRD BYARES o BRI LA EV{ERL Succeeded ~ In Progress 3,
Failed °

f£F3 CSI thix

Trident AJLAFIF "CSI Topology THAE"EEIE M4 32 I BAPR & W A ELMIAN R Kubernetes 25
FRREYERE, o

BER

&£/ CSI Topology IhAE » IR &I vl B & iR @ VBV R R BITE S D EEG L © NS » EiRftrEmE

5F Kubernetes BEI2EZE BN ] B &MENE o SIZrI MR E—EEANARETAE » el B EE o
ATHEEZIHRRERATEEHECEMIEE > Trident £/ CSI Topology ©
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SRR CS| Topology THAE 578" o

Kubernetes e tmiEEFaVHEERAEEL ¢

* & VolumeBindingMode '5&#% " Immediate Bf» Trident BEARIEENER TEILMIEE o HLRE
EBRENESEERAEEERI pve RKERIE - E27E:R “VolumeBindingMode » AR EFIHITIR
EIRBINVERE - FEHRENEIZAERKFEERK Pod BIBFEEX o

* #& "VolumeBindingMode &% "WaitForFirstConsumer B ~ RAAGIEEEL PVC IFEHIRE T HR
4~ BEEIBFENEI A PVC Y Pod A LE o UtE—2R ~ B3 AR @ MR R S HRE R RT&HIFITHIHE
TEPRM ©

()  waitForrirstconsumer HEMRAAREIGHIRE - CEAILUEIN CSI RHINIEEF -

CEBEHNIEE
EEER CSl Topology » EEETFFIER :

* #1T "ST1ERY Kubernetes ARZS" B9 Kubernetes 24

kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df",
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:"1el11e4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

s BEHENELEZAE R BN S ATRERAINIZHE (topology . kubernetes.io/region
‘topology.kubernetes.io/zone) ° ELEAZEFEZIERLEE Trident ZHITAFIENEEPRIEIRE > > 1L
& Trident SE$ARKXNFRIE ©
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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":"amdo64", "beta.kubernetes.io/os":"1linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node2", "kubernetes.io/
os":"linux", "node-

role.kubernetes.io/worker":"", "topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone" :"us-eastl-b"}]

[node3,

{"beta.kubernetes.io/arch":"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"}]

DER 1 L BRI R R

Trident {#F B in ] s 5t A IREE A A @EF A B IR G - SER A AU E 2 —(E R 2ERY
supportedTopologies BREIR » FARIEEZEENEEM I BEFE - HidEHIEEE& IR StorageClasses
EEREIRRES/ A ReNRARAERE » 7R IERNERE

T RRImEZREG
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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.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b
storage:
- labels:
workload: production
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- labels:
workload: dev
supportedTopologies:
- topology.kubernetes.io/region: us-centrall

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

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

FER 2 . E&EOIREIFAIED StorageClasses

R R AR E P EIRAAVIRIEARE « StorageClasses RAIE &R AT S HREEN  ERIAEWMLEFEFTERMIES
PVC 2XRBIREFEHR ~ UL FER LA Trident FRECE BVHAERE o

FSREUATESG
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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

71 L3R A StorageClass & * volumeBindingMode #WE&EA WaitForFirstConsumer © {EALE
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

I PVC-e

SEE 3 EAL{EA PVC

#21I StorageClass iR HIBiRE » FIRTERILEIL 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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P
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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

52 Trident B MIRE WA HE4EE PVC > 557 Pod FfER PVC © A2 BRI TEH :



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 ¢



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
HER
1. 337 VolumeSnapshotClass o WIEFHMEN - FH2

° driver ¥5MA Trident CS| EBENFE ©

B "VolumeSnapshotClass" °

° deletionPolicy AJLUE Delete T Retain © BREA Retain B » BMF VolumeSnapshot ¥4

kR > FEFEE LNEEERRBHEREE -
Ll

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 IbEEH AR pvel HY pvc BIMIREREBYIY - WHIRERERS pvcl-snap

o \VolumeSnapshot $8{L{i4 PVC > £ “VolumeSnapshotContent #){5+BRAH: > ZHERREBIEIRE -
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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 REERFHIRRAERNBIREL - F2R"AHE | EAEERERIE Trident PVC R
¥ 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

IR
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 i » :55E# 17 VolumeGroupSnapshotClass c MIEF L& > :52H
"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 UER1E# Volume Group Snapshot —EB53 37 B R IRERIRIZR{E R Persistent Volume °© &£
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
VB REEK ©
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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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