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EEEMEES
FRBC %

BllEZ— PersistentVolumeClaim (PVC) , i% PVC {FFBAIEH Kubernetes
StorageClass KiEXK3t PV BYiAIRNIE. ARG, &0 PV ##E pod L.

RN

https://kubernetes.io/docs/concepts/storage/persistent-
volumes [" PersistentVolumeClaim "] (pvc) BIHRIEEE PersistentVolume

HIEXRo

PVC RILECE MBERIFE AN TR TRI7RfE, (£ XEXRY StorageClass, SEFEIE S A LUEHEH
PersistentVolume A/NHIAIEMRILRIE Z A B —HFIaNERES ARS K510

Bl PVC 7, ERLUBEEHE pod Ho

BIE PVC

$HIE
1. 83 PVC,

kubectl create -f pvc.yaml

2. I PVC Ko

kubectl get pvc

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

1. £ Pod H#E#H 5,

kubectl create -f pv-pod.yaml

@ R LAER kubectl get pod --watch MITHE,

2. WIFERB/EEN /my/mount /patho



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

3. MEERTLUMIFR Pod 7o Pod NARRFRABEE, BERFRIHTLE,

kubectl delete pod pv-pod

AN



PersistentVolumeClaim =558

XERHIRRT BAR PVC ELEET

# RWO ifir]gy PVC
REIETRT—1N5R ) basic-csi'BY StorageClass tHXExHIEHR RWO HEERIEZ PVC,

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

storageClassName: basic-csi

# NVMe/TCP HJ PVC

RFIERT—1N 58 protection-gold' B StorageClass t8XEXfIE A RWO A8 RAY NVMe/TCP &
K PVC,

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



Pod BE R

XEETRBIER T PVC &E#E pod WEXRERE.
EAECE

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

E 7K NVMe/TCP ECE

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

1525 "Kubernetes #l Trident 3", TH#E1FERUMAS PersistentVolumeClaim 32 E, LAKAFIEH Trident
BB EMNS XS,
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V' EBE
Trident /9 Kubernetes PRI T ECIRERYT BEIINEE, EIE XY B iSCSI.

.

NFS. SMB. NVMe/TCP #1 FC EFrEREME S,

¥ B isCSl &
EREILIER CSI B&ERRFYE iISCSI KA% (PV),

@ ontap-san. ontap-san-economy. solidfire-san JRohiEFXZ+#FiSCSI &Y B, #HE
E Kubernetes 1.16 KB ShRas,
S8 1. BLE StorageClass LZiFET B

‘48 StorageClass EX LUE allowVolumeExpansion FERIGEN trueo

cat storageclass-ontapsan.yaml

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

name: ontap-san
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

allowVolumeExpansion: True

FFFBEFTER StorageClass, BN EIITHRIELUES allowvolumeExpansion B,

S8 2. fFHALIER StorageClass /i PVC
‘W48 PVC EXFHEH “spec.resources.requests.storage’ U ETEAEEM R, ZRTHBAATFRIAR T,

cat pvc-ontapsan.yaml



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

Trident BIZ#FFAE (PV) HEES A EER (PVC) H8XEX.

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

$8 3. EX—EHE PVC 1Y pod
& PV E1ZE| pod LUFEEE K/, JAE iSCSI PV K/NEIERIHER:

* WNR PV EHEEE pod, Trident &Y BFfERIR LS, ERAMILE, HABXGRFBNK).

* ERHIBBRIERE PV BIA/NEY, Trident i BEFEEIR LRSS, 7E PVC 8% pod Z/f5, Trident E¥H

BIGEHABRXHRFENA/N. ARG, Kubemnetes T2 RIRIERLINTERIGEHT PVC K/,

FURAEIS, T —1MEA san-pve BY 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

SE4. FREPV

ERECIER PV M 1Gi AN 2Gi, 1A%EE PVC EXHFF "spec.resources.requests.storage’ EHT A 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
#

S5 WY B
EEI OB 1T PVC. PV #l Trident ERY AR BEEEETIE:



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

TRFC%E

TR LAER CSI EdER2FY B FC 1J5AE (PV)o

() ontep-san WahiFX# FC 51 B, HE Kubernetes 1.16 RERHTA.

1% 1. BCE StorageClass LU IFEY B

“miE StorageClass EX LR allowvolumeExpansion FERIZRE N trueo

cat storageclass-ontapsan.yaml

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

name: ontap-san
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"
allowVolumeExpansion: True



3 FEFTER StorageClass, BN HEHHITRBIUES allowvolumeExpansion B,

S8 2: fFHLIER StorageClass /i PVC
‘w48 PVC EXFHEH “spec.resources.requests.storage’ U METEAEEMIR <, ZRTBAATFRIER T,

cat pvc-ontapsan.yaml

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

Trident BIZFAE (PV) HEESIRHIAEER (PVC) H8XEX.

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

TR 3. EX—1iEHE PVC #Y pod
¥ PV &% E| pod LUFRE K/ 1HE FC PV X/\EMMENR:
* WNR PV EHEEE pod, Trident &Y BFfERIR LS, EMAKILE, HABXGRRBNK.

* EEIFEREE PV BIA/NEY, Trident " BE#ERIF LS, £ PVC 4%E 2 pod Zf5, Trident EH

HISEFEABRXHERFEN AN, FRG, Kubernetes 723 BIR{ERINEREEH PVC X/

TG, T —1MEMA 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

SE4. FREPV

ERECIER PV M 1Gi AN 2Gi, 1A%EE PVC EXHFF "spec.resources.requests.storage’ EHT A 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
#

S5 WY B
EEI OB 1T PVC. PV #l Trident ERY AR BEEEETIE:

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 2G1i RWO
Delete Bound default/san-pvc ontap-san 12m
tridentctl get volumes -n trident
e f————————— f———————————————
e e R L L L L el Fommmmmm= S +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
oo e e oo o= R S e
et et o= S et +
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a%7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |
ittt i S et o=
R o fom—— +———— +
"% NFS &

Trident X¥F1E ontap-nas. ontap-nas-economy. ontap-nas-flexgroup # ‘azure-netapp-files’ f5im_LAC

BB NFS PV &Y R,

$ % 1. BLE StorageClass LIZiFET B

FFE NFS PV K/, BEGELE
EYRE:

183344 “allowVolumeExpansion FERIK B N “true KECEFMELRLURIF

cat storageclass-ontapnas.yaml

apiVersion:
kind:

metadata:

storage.k8s.io/vl

StorageClass

name: ontapnas

provisioner: csi.trident.netapp.io

parameters:
backendType: ontap-nas

allowVolumeExpansion: true

13



MREEECIET —MNEELLETEESE, NelLUBEER kubectl edit storageclass RAFEY
B, MmmEINEE#EL,

S8 2: fFHLIER StorageClass /i PVC

cat pvc-ontapnas.yaml

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

Trident K291tk PVC €I 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

$E3: FERPV
EEHOIER 20 MiB PV %R 1 GiB, 1&4RiE PVC FHiI&E “spec.resources.requests.storage’ 7 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: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab

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

SR 4 BT R
EEILUEEICE PVC. PV #l Trident BRI A/NRIIEARE A/ NE S IEH:



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 FZAZ: R4

£ NVMe 11X A9 ReadWriteMany (RWX) BRI RBIERFIANESE 64 N T m. UTE
1ERRS, BERET PSR NVMe FRFBRLEN, HEIA T FrERRTE,

T#% 64 IR

MREITRIE ReadWriteMany (RWX) &5 NVMe thiX—#2EA, MEDS RWX NVMe EF8EH Kubernetes &
ErhiBid 64 PSR,

EMITRITE 64 MALET S _EEEMEE RWX NVMe PersistentVolumeClaim B T{Efa £
EPRFE R T A NVMe 1iYEI RWX %,
T#E NVMe FRZ1EEY

BEFERZSIETR (Trident fRAEFETF 26.02)

£ 26.02 ZHIHY Trident fixAs#, RWX NVMe EFERESNENFRAFIREHITER. &1 RWX NVMe HERIR

16



5% ONTAP EEB KT A NVMe FR %,

LRBRE R, BABRENTYT BHERH. FAZE Kubernetes £, HTF S RWX HEE—INETAFR
4, RtFREEHRREIRRMZEE,

BRFRFIER (£ Trident 26.02 5| \)

M Trident 26.02 7¥%8, RWX NVMe EFEBEZBRFRAFAIRE, %1 RWX NVMe EHE[E— NVMe F&
o

BTBAFRAAREH 1024 TR =TiE (B) » RERBERS T RWX TEAHNAY EE, HEFETE
Z ONTAP FZSiIRHIRY AT REME

1 RWX NVMe BH%Z L1 64 M=,
1R EEIRAELR

MR AFIEBIZE M0 RWX NVMe &, ErRIgESZMBMUF LU T EIR:
Maximum number of controllers reached. No more controllers can be created.

IHEEEIRRTEIXE] ONTAP NVMe FRSis4I22RE!,

R T R IREFEIR
ZEUEETRENREHAMBERFRGRE, BHHKE Trident 26.02 HE S AN,

F4k Trident LU FRBLR F R AtEEY
EH RWX NVMe &N FHBRFRFIETR

1. % Trident F+4&E 26.02 =X &E = AR s,

2. R RWX NVMe EHFIE Pod 48/ IS &4,
3. MIANEE TIELEHIETEMER RWX NVMe %,

4. ¥ pod EFH o

BB EIRF AT RERBR F RAFREER RWX NVMe &

* PREIGERFEA NVMe XA RWX .
* 64 HEMRHFERTEN RWX NVMe %,
* Hfthi B A E M iR =2 8,

EhlSEA T Bt

Trident &3 20# Z NEMEIREIIEF A F ARSI NITHIZE AT B, &P 7] LU E it
Trident IXGHIEFFE—AR AT FARY SZiFfEhlzs a3 B, AR MPLEIRshFZR7E Trident 26.02

17



RYERRATIS R A, XARH BRI Kubernetes IR T AHERIEE RFHE HHY
XU BT,

KERLSHTEX

EHIER A Rt

IR A RIEZE Trident ITHISRHTRIES MFEIRIEREES, MARERENNERNEHITFI I, XL
IREEIEERIE. MR, BABXR/N RIBCIZMMER. EAHANBUEAHUREREE,

BREHEATYT BYEE, FTRESMER EMIZEERNHET, XENTERE, HFRLTEEREHE
PersistentVolumeClaim #1 VolumeSnapshot & {ERYIF1E ch A9 5 tin 1@ VERTa],

EHIZS eI R S i

Trident ZHRAREIRAERSIRIZHIZS oI B, BABUATEHEIRIER.

ERXET

W TFIREHFZFTE Trident 26.02 IET LY St iss IS al i B :

®* ontap-san
®* ontap-nas

* google-cloud-netapp-volumes

‘google-cloud-netapp-volumes” 0 ‘google-cloud-netapp-volumes-
(D san’ RENIERARE, NZ#HF “google-cloud-netapp-

volumes o BNERKIREH~GIFER google-cloud-netapp-volumes-

san o

ERERISEAYT BE

=THIZS AT B4 enableConcurrency BELEERIITH, MTE Trident ZEHEFHELIEHNEHEERS
=] ligvin 0

Trident 12{EREFE

Zi81d Trident operator SRIUTHISZFAIY B4, 1B57E TridentOrchestrator BEXHRREHE
enableConcurrency WEN trueo

MR

I3 4RIE TridentOrchestrator CR, ¥ enableConcurrency BN true:

18



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

name: trident
spec:

namespace: trident

enableConcurrency: true

[ CR:

kubectl apply -f tridentorchestrator cr.yaml

e

BRE

1

W

#MIAE TridentOrchestrator CR LUBREHIZEAI T B4k :

kubectl patch torc trident --type=merge -p

'{"spec":{"enableConcurrency":true}}'

WIS ERRBENA:

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

Helm ZfE

EFA Helm BRITHIZS AT B4, 8% enableConcurrency EIEEN “trueo

==

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

MERE

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

HE, FEENX values. yaml XA enableConcurrency WEBNHN true:
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# values.yaml
enableConcurrency: true

PAIRER values X HITRERFAL:

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

tridentctl ZF=E

BB tridentctl BREHIZAT BMY, BEREIEZEF(EE -—enable-concurrency ffido

MR

tridentctl install -n trident --enable-concurrency

NERE

BAEMNEET tridentctl NEE LERIEHISRAYT BIE, BHHACERATTERRE

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

WIEE R EREAEHISEAT Bt
BREHREYT RBitE, BE3NEIEH 28 Pod HEFRIIE Trident IH B EEBAH RIETT:

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

,@ 12 E:Etu_ lu\?]‘a ?ETEF%#&O
AT
LT IKehiz S22 88 Rl 4 R E U Trident 26.02 RYR AT :

® nas-eco

® san-eco
3 F X LR HFZF
* 2 H & BT AT A
* ITATERRBREPAREELETK
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* REWEEFFIRPER
HEITH
B REHIZR AT RIERY
* Trident ¥ 822 FHHE BN SN HRIVANLE BIE
* EAERI RV ERIF TN, IRIFHURER—3E
* REEMETRIRABVIR(ER LS R £ B E IR ER (ERIRS #1T
* Trident ¥ A& ONTAP API iEKIRFIAENEE LIF 20 4, LUBIERREFERFESEH
* MRZ P RIHHZAERNERE LIF, MENIH=L 20 MEKRNRSE

EARHFIFERFIM
S ERZER TR B!

* FAH Trident ITHI2SNEER
* tbARAHEH A P R R B RYFE & PR
* REMEEURT:
° IFTEERANFEIRIER
° [EiRMERRE T
° Kubernetes API BR55 2814 AE
* BHARRERIENEIRFERAEN A E

AR EIARES
Trident 26.02 & LL PR :

© RIS ETY BTN IERT A AR T H AR
* BT IREI I P AR

© B TR

" R ZEMTATL
CETHTRGT, BB TEAEER
A A S FT SE RTRHR E

Bl

* BARIAN (GA) Bai2F BT RERAY BN TR
* TR PSR A TS IREDTZ R
© RAVGETTRS Ui R R 28 A
* BRI R LIS BRI
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Boh&H &

BHoiEY RBIE Trident ELERIFAGREBEEANT A EE XNEHEN Bohg K, LthIhae
OfEEEHE, HEMTHILEERERRMEMIN AIERF P, £ Autogrow
Policies SRIL EahEY B, Autogrow Policy FEX :

R RIVF BAREE

- BHKIE

* B LUK ERAK/N

(D) uBIEXwHEERES, SHANKEHEN. ERTTFREDEM.

E:PN
EREBHST B2, EHEBEUTER:

* Trident 26.02 S E Shikads
* BT 63 TridentAutogrowPolicy’ B E X & RIET A &85 =6 R
* StorageClasses FEE /7 allowVolumeExpansion: true
* ZHFHY ONTAP thiX:
° MBXHFRYE (NFS)
° Internet /NEYITENI R FiHE O (iISCSI)
° EERKRMERNFIRFREE (NVMe)
° Yeeh@E Y (FCP)

PR 1

* BF ONTAP 9.16.1 B9 ONTAP Non-Volatile Memory Express [RIAIRER T IF BT Ro

* WFEFHEXIEWNES, MR growthAmount NFEHZFETF 50 mebibytes, M Trident SKEFEARNZ
BIEIREEIEMNE] 51 mebibytes, BileREMMIANFAEE ‘maxSizeo

© EfRHIRIRR, RTFEAEIRITH, REMBEERRTEEMT E.
© YE5XE ‘maxSize B, FREEH—TIT B,
* FFEMET BN

° LS FR L (NFS)

° Internet /NEYITENI RGO (iISCSI)

° EERRMERNFIRFEE (NVMe)

° FEEBENIY (FCP)
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FERBEMMEKRIKIES
A ATER MRS ECE B oG KRS
© FREELRF: NFREBIRERIME (ERER)
* PVC 4&3: BREFMERIAME (ERER)
8% Autogrow KA
LEREEXHBEHERN, Autogrow Policies BRI BhET B
BRRIEHREE:

* B2 Trident 26.02 SES AR
s BT ABMIHIREHINRULIE TridentAutogrowPolicy HiR
* TRIEREIEKERK

Autogrow Policy EX T HEREIE X NEREREN WA ST B
&R AR TYERAZ-RRERT 612 Autogrow Policies:

* 7£83# StorageClasses f1& 2 &l
* 7f StorageClasses F1E/g
c BEEERG

MR EMEEEREESINB B, MEREMEENEER.

Autogrow REEHIE

Autogrow Policies 2 Kubernetes BENXZEIR, EXIT:

FE iR iS5 WAETHT AN
name M — S BRAR IR AT FREE 2 production-db-policy
usedThres fit’ki BINAEB DL BatkE 2 "80%"
hold fFeB
growthAm  SAZ| S ER I KR EEN Batks & "10%" 2% "5Gi"
ount K
maxSize R AkEA/ES] Kubernete & "500Gi"
s #E
82 Autogrow A
-

1. BUETE X B hg K ERERAY YAML SXf4F:

L8N

||1 00/0“

TR



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

2. RN TSR0

kubectl apply -f autogrow-policy.yaml

3. WIEREETELIE:

kubectl get tridentautogrowpolicy standard-autogrow

FouHA%E
NAME USED THRESHOLD GROWTH AMOUNT STATE
standard-autogrow 80% 10% Success
RESIRES
BIERERES, Trident MIEREH P EUTREZ —:
INIE WiEA EXRETEY
FX%Zh BB I H AT HEA, o
KK KM E IR IR BEEHEENE.
ETEMIRR EEHATHIER. FRF5TH.

¥ RI& 5 StorageClass XEx

&R] LUEF “trident.netapp.io/autogrowPolicy #7114 B ahi K 55 8& 5 StorageClass <EAEER, M
% StorageClassEt BRI A B AIZ RIS,

@ StorageClass A HF allowvolumeExpansion: trueo

TE
1. 5/ Autogrow Policy XTSI IEEL StorageClass:
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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. W78 StorageClass:
kubectl apply -f storageclass.yaml
3. IOJIFARE:

kubectl get storageclass ontap-gold -o

jsonpath='{.metadata.annotations.trident\.netapp\.io/autogrowPolicy}"

PR

production-db-policy

REEL TR
7% StorageClass #1 PVC Ei&E Autogrow Policy 388, Trident LA TR ALLRFAM :

1. *PVC AR M. *WNR PVC IEE trident.netapp.io/autogrowPolicy, NMIARLRFERIZE,
2. StorageClass ;IR {UEATF PVC &EFFHIE .
3. MIRMEEZEFRE, MAREMF Autogrow Policys

StorageClass 157+ PVC #riE BRATE
trident.netapp.io/a XI&E A& standard-agpo
utogrowPolicy:

standard-agp

trident.netapp.io/a trident.netapp.io/a {#H logs-policy (PVC Z&& StorageClass) o
utogrowPolicy: utogrowPolicy:

standard-agp logs-policy

25



StorageClass 157+ PVC #riE BRITH

trident.netapp.io/a trident.netapp.io/a THINEKSEE (PVC ZHBEIEK) .

utogrowPolicy: utogrowPolicy:

standard-agp "none"

RIGE trident.netapp.io/a Fi& dev-policyo
utogrowPolicy: dev-
policy

RNgE RNgE T B EE KRR,

[=wntl

UTFRBIERT REIAFIEE R Autogrow Policy L&,

IR R R T 2R B

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

name: production-db-policy
spec:

usedThreshold: "75%"

growthAmount: "20%"

maxSize: "5Ti"

ABEEEEKIEENHTFE

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

BAERINMER /KBS

LIRZBE "growthAmount 1 “maxSize B, Trident EEFRZAAE(10% K, FTRA/N)
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:

name: logs-policy
spec:

usedThreshold: "85%"

BB BEX maxSize fZAIA growthAmount FYZEEE

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

name: default-ga-policy

spec:
usedThreshold: "70%"
maxSize: "100Gi"

ToPRE| maxSize BYBGHIZ K

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

name: aggressive-growth-policy
spec:

usedThreshold: "80%"

growthAmount: "150%"

BEDHBE S ERRER

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

maxSize: "100Gi"

@ XEFn¥EE St MREERNIMUEEIT =ML, Trident IFEBNENERE=1L,



NAS StorageClass f§£F Autogrow

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 StorageClass {#F Autogrow

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

E12 Autogrow KB

Bl Autogrow FRE&/E, FILIRIEFZEEER. EMMMRE(], XA LUnEHESIERE
fEAL ERIRE,

& Autogrow B

HIH PR B SR
£/ kubect1 FIHERHBIFRE Autogrow Policies:

kubectl get tridentautogrowpolicy

&, WATLAER tridentctl:
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tridentctl get autogrowpolicy

EERBIFARGES
BEEERBHTEIERES:

kubectl describe tridentautogrowpolicy production-db-policy

2L YAML B BB RBME KBNS

tridentctl get autogrowpolicy production-db-policy -o yaml

B #7 Autogrow SR
TR MBI B RS U B HHAE,. EKEFTKRAKN. B ERZREHNFIEEER.

@ B MARERLLRBIFIE S, RABEAEIFEFHFERINIAENR,

p
1. YRiEERER

kubectl edit tridentautogrowpolicy production-db-policy

2. IRIEEEIBN spec FE&:

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

3. RTFFHRL, BEeRIBANER,

EINEREM
* BRSO : PR AR REBIETE T —RIE KL ERAFH SR
CEFEFRHE: "EERT T RIE KRR
* Felin: RATBEEIREF MR RIEE .
* BTN MERHE R @AM
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fHB& Autogrow A
Autogrow SRESEFRLRLERSRIP, LUBAIETES EEERBEIMBR,

p
1. PRERRS :

kubectl delete tridentautogrowpolicy production-db-policy
2. NREMIEEARE, WHEREN Deleting KB, MEZEMNS:

tridentctl get autogrowpolicy production-db-policy -o yaml

3. NEBMREMBEPRIFRER. M TFIETHREE—IT:

o I A: EILEARIEGEN "none” RERZHENEK:

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

-—-overwrite
° &I B: STEMIBRERE:

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

RIFRITA
= TH
BB EERIZRE ERBERE 1L BIMIBRo
SIETE A I BB SRERFEN "Deleting A7, K52 MEIETTR, BEIMRFIES,
P& E MRBEHIER LEEITFRMIER, SRESHIGRBIBR.

W55 Autogrow SRER(ERIE’

ERARBINES

tridentctl get autogrowpolicy production-db-policy -o json | jqgq '.volumes'
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EHEERRIRE

kubectl get pvc database-pvc -o

jsonpath='{.metadata.annotations.trident\.netapp\.io/autogrowPolicy}"

mIEREE SR

kubectl get events --field-selector

involvedObject.kind=TridentAutogrowPolicy

S FREITY
Autogrow ZHFLUTFEETNN

* NFS
*+ iSCSI
- FCP
* NVMe

@ 3FF SAN %, WMNREER growthAmount A 50 MiB FE/L, Trident ZBNRFIAEK/N
REAVEKEIEINE 51 MB, AIIRERERANFEE "maxsSize

EXNFE !
* ONTAP NVMe Ri4iR%E: FHETF 9.16.1 B9 ONTAP irASIZNERZFENE K,

* *INHF#%E (brownfield 2BE) : *BMEN AT B MY Autogrow Policy, Autogrow AIREtE RERTFME S, X

RHTELRBIIFSTE. BERIMNIBETR, BT Trident 1£H128 HEHAY "Migration completed" 8

ICNO

+

® IR AR S

Trident {aI B R (E?

Trident 42 M1 FEHBEN. YEANSEET usedThreshold B, Trident &£8IE—NHREZREEREANER,
FHIRECER “growthAmount i B,

fFan, LEEREERLL 80% MBEMAYT R, HEXFEEK 10%, &ZANHX 500 GiB:

31



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

REAUEEEESENARE?

2EA] LAFERY 8132 Autogrow Policy, Fi@idARINELEHT trident.netapp.io/autogrowPolicy JEBIGEN BT IAE
PVC, f&TEEHBIE PVC 3¢ StorageClass,

KRBV FILE PVC:

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

—-—overwrite

ER RN A TINAE StorageClass:

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

—-—-overwrite

IR FKFEIBT7E StorageClass 1 PVC LigEBhgKEHR, s2EHA?

PVC ARIAAM . SR PVC BF “trident.netapp.io/autogrowPolicy 3%, MITitStorageClassigE 4
, Trident BREMZE. BEXFMER, FSN "HEMLEL"

540, Rkt 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

It PVC Z & StorageClass 5.
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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 FF “database-pvc, MAE standard-agpe
WMAIZRFE SN EEK?

& PVC FRIZE N "none", XFEEZFIZEHE StorageClass k7! :

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

—-—-overwrite

TR LIRS ERAEMEK:

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

PR

none

L#1AZ] maxSize &K EHA?
Trident E1EY B, BMEFEESHLSILNNEIT usedThreshold, WARENIZEAEH—FHIEEA/NNTK,

FEn, B3RS, Trident 7£53A%F) 100 GiB [G1ELEIEK:
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: capped-policy
spec:
usedThreshold: "90%"
growthAmount: "10Gi"
maxSize: "100Gi"

ERAFLIRIZK, 1528 maxSize WFEHIGEN 0

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

KA LIEAR BB THEIER TESUREEIS?
TEMRREY, ERAIZRBEHNMEERE T XIS KIHMERAHSH. FEEEMRIE.
BRI E R

kubectl edit tridentautogrowpolicy production-db-policy

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

RIFFHIEL. WIEEHMENRE:

kubectl get tridentautogrowpolicy production-db-policy
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PR

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

A AFKBIERBE AN T RBORES?

‘Failed' WESKRTREITEESWIEEIR. BITUTHISREFHRRFAEGEE:

kubectl describe tridentautogrowpolicy <policy-name>

FRNREASIETLTYE usedThreshold (WA 1-99%) . growthAmount Bid maxSize, TILHHY
Kubernetes W E18. EEIEFCHEMNA:

kubectl apply -f autogrow-policy.yaml

N ATTERPRRES?
RERERRLGRRIF. WREMEERLREE, WHBREHEN Deleting KT, HEFMRBEFRERFIE S,

tridentctl get autogrowpolicy production-db-policy -o yaml

SAIEME PVC HRIBRIERR:

# 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-

BEFFREERE, RS EHMERRE,

Bopig KEDEM TFIA ONTAP /5iR?

Autogrow 35 NFS. iSCSI. FCP #I NVMe i, {82, NVMe EIAREEE ONTAP 9.16.1 ESARA,
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IFEFERAMEFNINEEIEFETEMERENZATREL B IS, BEINE Trident 12528 B ERIIE
EBRTS:

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

LLF StorageClass =5 Z /9 NAS #1 SAN RiREC BRI B ThEK:

NAS i

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: "extd"
allowVolumeExpansion: true

SAN [Fif

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 ENRRIEKERZ?

3F SAN &, BRREEKEN 51 MB, IR "growthAmount EEE J3 50 MiB S{&E /L, Trident 2 BEhIEE
B/ MEERVIEKIEINE 51 MB,

f5an, IESRBEISE growthAmount "By ~"40Mi", {B Trident MEREHIE SAN HMNA 51 MB 1K
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: san-minimal-policy
spec:
usedThreshold: "85%"
growthAmount: "40Mi"
maxSize: "100Gi"

BB G XMETNERE, &1 growthAmount i€ E A ATF 50 MiB FI{E:

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

maxSize: "500Gi"

SENE

&I UE A “tridentctl import FG@EE eI HE Trident FNFREIFAEER (PVC) I
B1EEES NN Kubernetes PV,

w% *ﬂitﬁaggﬂﬁ

EoI LI ES N Trident LA:

* ARUEAEFHERENEHIES
* BEIEENRERT IR N AER
* EEKMHY Kubernetes SE8¥
* FERE S HRBIT RS N AT 2R
ARSI
ERANEZH], REEUTIERE.
* Trident REES A RW (£5) XA ONTAP %, DP (BUBRIF) XEER SnapMirror Bins. ERES
A Trident Z g, ERNIZPEREXR.
* IS NRBENERNE. BERANEETRANS, BRiERE, ARRITSN
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@ XM FRELHEE, EN Kubernetes FRRIRFILFIAER, HEAUBERMIEERHEH
% pod, XAIBERFEEIERIT,

* ®R7A "StorageClass’ 4 Z7E PVC L15%E, 1B Trident TS ANIIZFNMEBISER, FHEBTESCERIE
RIEEFEREM AT AEREITER. BTEEETE, AAESAIRERAFTEER B, Alt, BIEESFEET
5 PVC HEERNFMEEALENERST, SABREEK.

* WBEEKXIVE PVC HHENIRE, SREFHIEERSANG, PV KA ClaimRef 81 PVC,

o EIURERRERVITE PV FiGE N retain, Kubernetes FIH48E PVC A PV &, BIKERIEEH NS
Storage Class BI[E] Y SR BE LT,

° WNRFFHEXNEIERIR A delete, WIEMPR PV BPRMBIFRZFES,

* FMABRT, Trident BIE PVC HEfrRAGIH LM FlexVol &H LUN, &R LUEE --no-manage #ric A
NEHEES, H(Zi%E --no-rename IRIEUREER TR

° ——no-manage* - NREEA --no-manage #7&, Trident FREMREMARIFRT PVC 5 PV Hi1T
EfEIFMIINIEIE. MIBR PV IR BIPRTFESL, BRBEREMIEE, MEREMESANEE,

° ——no-rename* - NIREA --no-rename f7E, Trident REMELEZ, RANSGANEHEESENERE

Hlo 2B ontap-nas. ontap-san (B3EASAr2 #4t) # ontap-san-economy WREIERFA ZHF
[ligviAli

WRER Kubernetes AT AU TIERE, (EEEIE Kubernetes ZINIFEEI L dp
AR, MIXLEENIEEE H.

* £ PVCHM PV EARMT—MER, ZIRABVNEEN, ATFHETESAZEURESEEEE PVCHl
PVo RMAECREMIFRILLER,

SANE
&R LUER “tridentct! import' BB 8B Trident S NFERER PVC KEANE,

() m®:EmPYC TR, NEBTHRER tidentct RENE.
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£ tridentctl

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

unixPermissionse

U i/ SR

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace

spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class

() eEFENs®. PV EHREANSHNSKTESHIARSEN.

2. {#H “tridentct! import S8 S AIFEE B & E/ Trident [FimAI B RIA LM —ATIRTZME EHMNEIR (Bl
. ONTAP FlexVol. Element Volume) . 18 PVC XHMBREEE -F S,

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

file>

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

° name M namespace ETCEIETR

accessModes. resources.requests.storage A0 storageClassName ERAE

° FRE:
" trident.netapp.io/importOriginalName: fgin_EBIERFR
* trident.netapp.io/importBackendUUID: &HFEMFIH UUID
* trident.netapp.io/notManaged (Optional): AIEFEEHBIREN "true"s RIAEN

"false"s

TEERSAREESHRAIME:
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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 X R/ E] Kubernetes S£8%:

kubectl apply -f <pvc-file>.yaml

Trident 3 BsISANEHIEELHEE PVC,

ANt
BEUTRXFHREFINES ARG,
ONTAP NAS #1 ONTAP NAS FlexGroup

Trident S2#5# M ontap-nas # ontap-nas-flexgroup WHIFEFHITES N

@ * Trident 7% #FEM ontap-nas-economy WEIIEFHITES o
* ontap-nas # ontap-nas-flexgroup WEIFEFAARIFFEREENE R,

£ ontap-nas FEHiZFEIEZNE N EEE ONTAP &8 LII— FlexVol &, M ontap-nas FohizFS
A FlexVol &R TERIEERE, ONTAP &8 FBEFER FlexVol ERILIEA ontap-nas PVC § A\, [E#
, FlexGroup &R LAEN ontap-nas-flexgroup PVC &\,

fEFH tridentctl Y ONTAP NAS /R~ {7l
LUTFRGETRIFAIER tridentectl SAFEESMNIEEE S,
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REE
UTRHIFEANRB A managed volume HEEIF A ontap nas HGEHH:

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

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

o fommm - fomm -
fom - o fom - Fom—m————— +

FREE

f£F "--no-manage BB, Trident F2EaHRE.

LUFRBITE ontap_nas [GiHS AN 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 +

{#F PVC ;35H) ONTAP NAS =l
UTFRAERINEER PVC ERENFEETIEREE S,

41



RES

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

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

FREE

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

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

Trident 235 ontap-san (iISCSI. NVMe/TCP #1 FC) #0 “ontap-san-economy IRohizFiHITES No
Trident AJLASNEE 8 LUN 9 ONTAP SAN FlexVol %, X5 “ontap-san IRGHIEF—, ZEEiEFENE
™ PVC 83— FlexVol &, H7E FlexVol EFEIE— LUN, Trident &\ FlexVol EHEEHS PVC ENXH8
XBE, Trident AJLAS ANEE % LUN B9 “ontap-san-economy %,

UTFRAERTIRASANREENFTES:
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HES
WFHEES, Trident 235 FlexVol HEEARZ A pve-<uuid> &R, FHI§ FlexVol EHH) LUN EdZ A

1unOo

UTRBISNFET ontap_san_default [GiHHY ontap-san-managed FlexVol volume:

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

basic-import.yaml -n trident -d

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

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

ZESL

BUFRBITE ontap san [EiHS N unmanaged example volume:

R

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 +

1&B9 LUN BRE4EI5 Kubernetes 7552 IQN % IQN 89 igroup, MLATRAIFRT, SBWEIEIR: LuN

already mapped to initiator(s) in this group. EEEMIFREENEHECEMET LUN UE NS,
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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 73§l

U T RAIERIMEN ontap-san-econony GRS ANEEMIEFEE S,
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RES

HIEENKESER, Trident ¥3R1F FlexVol IFIENHEGRRE. HIEMBE— FlexVol EAZ LUN
B, SAMEEEDR,

BUTR B “lun1® MFlexVol “toimport & A% A “vol-managed-saneco R EE:

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

S lunl'fg, Trident ¥ Flexvol F&p& (I, FfFEA trident lun pool xyz) o BM
HEERY FlexVol S NEAE LUN, IEREA#HHY FlexVol Z#R:

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

@ ontap-san-economy EIE—RXSEN—1 LUN, &8 LUEREIABTRTES SN,

EiTe

FRES

5
LHIZENIEFEEEDBY, Trident R#HHE FlexVol, 1B2, FlexVol #1 LUN #AZETE Trident S5 R LI7E,

FlexVol a5 Z &1

trident lun pool STORAGEPREFIX RANDOMSTRING

* STORAGEPREFIX 2/GECE™ storagePrefix BB, BAIAMEN tridento

* RANDOMSTRING iR ERFERT S,

LUN s &K
WA LUN 8588 1unOo

ANl
WMREH storagePrefix & “xyz, M LUN BIEEEKZH:

trident lun pool xyz randomstring/lun0

Element

Trident S23% NetApp Element 2%{5-#1 NetApp HCI &8\, {E solidfire-san' IREHFEFo

@ Element RehiZFZHEENER, BE, WREFEEEENER, Trident iIR[EIFEIR, (EA—FfE
RE%, BREZE, REE—MNER, RESATENSE,
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LI RIEERL element_default § X\ “element-managed' %,

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

T Tttt P fommmmmmemememe=
Pommmmmmm== e me s s s s e s et o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
R e o= oo mem=
Fommemmomo= oo rererrrrrrrrerrresersrer e Fommeomo= Fommmmomos +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9c42-e38e58301c49 | online | true |
Fommmmmmemsmemrrrrrrrrre e e e e Frommmmom= Fommmmmcememeoes
Fommmmmmm== et Pommmmm== o= +

Azure NetApp Files

Trident 235 “azure-netapp-files WEhiEFHITESF o

@ EET N Azure NetApp Files &, HBTHERRIFINIIE, SREZEMNSHERRE ./ Z2EMN
2853, HIEN, WNRZEHERFN 10.0.0.2:/importvoll, NMFHEBEFEN importvolls

TR ESIG azurenetappfiles 40517 ESAN— ‘azure-netapp-files'%&, BHEN
“importvoll,

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

Tttt Fosmmmmmes Focommsmsmsmsoss
Pommmmmmm== o mes s s s s s e Fommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmssesese s s s s e e o= P
Fommmmmomo= B e Fommmmmoe Frommmmomos +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9a5le | online | true |
Fommmmmmmmereorrrrrrrr e rere e Ee e e o e e e
Fommmmmmmme Foccmmemsrsrsrsrssss s s T T e e e e Es s Fommmmm=e Fommmmmme= +

Google Cloud NetApp Volumes
Trident X##{# A “google-cloud-netapp-volumes IEEHIZF HITES o

U RBTER backend-tbe-genvl ESAE testvoleasiaeastlo



tridentctl import volume backend-tbc-gcnvl "testvoleasiaeastl" -f < path-

to-pvc> -n trident

Fommmmmmomomoososorreroemememenemeoememmm o Fommomomos
o Fomm -
Pommmmm== o= +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmesesesese s s s s e ss s o=
Fommmmmmmmemenemeomomm= Frommomomom= Fommmmmmrmemsrrrrrrr e reme e e e e o
Fommmmm=e Fommmmmme= +

| pvc-a69cdal9-218c-4ca%9-a%41-aeal05ddl3dcO0 | 10 GiB | gcnv-nfs-sc-—
identity | file | 8cl8cdfl-0770-4bcO0-bcc5-c6295fe6d837 | online | true
|

Fommmmmmemsmesessse s s s s e e o=
Fommmmmmmmrmeoeosomoom= Fommmmomom= Fommmmmmrmescrrrrrrr e reme s e e m o
Pommmmm== o= +

UM EAUTRE—XIFEA, UTRGISAN google-cloud-netapp-volumes' & :

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

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

| NAME | SIZE | STORAGE CLASS

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

N T fro e e e e e
e e I

| pvc-a69cdal9-218c-4caf%-a9%41-aeal05ddl3dcO | 10 GiB | gcnv-nfs-sc-
identity | file | 8c1l8cdfl-0770-4bc0-bcc5-c6295fe6d837 | online | true
|

fossssssssssssesessssssesososssassasssssa=s fememema==

frosssssseemes e from=mee==== et
fe=m====s e +

BEXERAMINE

£ Trident, ERILAGIENEDIBEEXHNRBITINITE, XEBTFEIRGEHIZRIREY
FMERZ A Kubernetes X8 (PVC)o EIERRIATERIRRIIEXIENR, ATFRIEBEXER
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MBEXITS; el FARFENEMEERRHETER.
AR =Pl
PSS R AR

* BRI, SAMEREF.

* XF ontap-nas-economy REHFER, RE Qtree HEHI RSB IFIENR

* XF ontap-san-economy FEhtER, RE LUN BIRFTE AMIER.
PRl
* BHENE RS ONTAP FHIRGHIZEFF A
OB ontap-san. ontap-nas # ontap-nas—-flexgroup RopiZF A4 TR B E X RS,

* BEXEZEMTERTRES.

A E ISR RKEITH
* IRATRMERPIIEZTHMAESRE, WEke/BFAW. B2, WRERNARK, RKiRERER

MRANEBRE,

* HEFERARIREETHRRRGZE, FHEINETNER. ERAMMENRREER UEERIEERT,

ERBAMIRIRAITE F S inEC B 6l
BT AT AR/ B4R A 7 X B R XA PR AR
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HRER AT

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"defaults": {
"nameTemplate":
"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.Requ
estName} } "

by

"labels": {
"cluster": "ClusterA",
"PVC": "{{.volume.Namespace}} {{.volume.RequestName}}"
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Pool 51

"version": 1,

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

"username": "<admin>",

"password": "<password>",

"useREST": true,

"storage": [
{
"labels": {
"labelname": "labell",
"name": "{{ .volume.Name }}"

}o
"defaults": {

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

.config.BackendName }}"

w5l 2:
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"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{
slice .volume.RequestName 1 5 }}""

FEZENER

1. WFESN, NEMBEEEBRERINGEN, 72EMFE, fln:
{"provisioning":{"Cluster":"ClusterA", "PVC": pvcname"} Vo

2. WFREESAN, BELEEREREXPIRERIE X HEFRER,

3. Trident R HEAH B FHERIRZIT A RIER.

4. NRBIREEFEME—HES, Trident FHNLOFENFRFLSIEE—ES,

5. YNR NAS ZFEMNHEXBIKERBT 64 MFRF, Trident FIRIEMBENBRBAE R RZE. WTFAIEHAM

ONTAP JXzhigl, MRERZBIRIRRE, NELIRIZRHRM,

S AT EHE NFS &
@ Trident, ERAIMETHETARolERE, HE— RS M EHHETEhAEE

TridentVolumeReference CR AAIFETE— 1T Z 1 Kubernetes 853 28] 7 8] Z £ E ReadWriteMany
(RWX) NFS %, It Kubernetes RERRAZEFUTHE:

* ZpNEH, BRRLE
* IEATFFRA Trident NFS HIKEHIZF
* RAEH tridentctl SERIEMIEAH Kubernetes IhEE

LLEHBE T D Kubernetes #5 =ial 2 [8]HY NFS BH =,
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K ---------------- s Primary PV Secondary PV y
& ,

________________________

namespace

TVol €—p» TVol

e —————

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

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

O [
H

TridentVolumeReference
. primary/pvci ;
. < = 4 . ’
----------------- - Storage B e
Volume
TRIENI]

[FNNTEENENLE NFS HHE,

&R PVC UHES
R R EFABER TARIR PVC FREVEIENR,

I EBIrHRTIEFEIE CR FITR
BEEERIR TR TEFIEE I TridentVolumeReference CR BINER,

e 7 Eire & =ialF 6 TridentVolumeReference
Biren & TEIMER A E RI7 TridentVolumeReference CR LA3| AR PVC,

e B R=E R EME PVC
Bires R TEFIEESIZME PVC LUIERREIR PVC BEEER,

FERMBiran R =iE

NTHREEE, BEaRTRHEFRERGBTEMEE. EHEERNBRSATERMEENMENRIE £
(SN Lk %F%@o
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p

1. BB FEFFEE: ERMGATEFEE PVC (pvel), @IFEH shareToNamespace i, EF58

IRERRZTIE] (" namespace2) HEERINR,

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 g PV MEGim NFS FfiEE.

o O] UERIES 2RISR PVC HERIZ M apR=iEl, i,
trident.netapp.io/shareToNamespace:
namespace?2, namespace3, namespaced,

@ © WA LA ~ HEEIFrEaR=IE. fld,

trident.netapp.io/shareToNamespace: *

o & LIFERYEHT PVC LLE & “shareToNamespace /%%,

2 *EREIER. *HREBISELEHMN RBAC, LUIEFEHITGRTRIFAIEETE R TiEF6IE
TridentVolumeReference CR BIFX R,

3. BiraATEIFIESE: EBirmBTEPeIES | BIREd & TE TridentVolumeReference CR pvclo

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

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. BYrmRTEFAEE . EBEFRHRTIE (namespace?2) FEIE— PVC (pvc2), FHfER shareFromPVC

ERERIERE TR PVCo
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

trident.netapp.io/shareFromPVC: namespacel/pvcl
name: pvc2
namespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

(D) EtRPVCBIAIMUNFRETFR PVC,

&R
Trident 32BXB 45 PVC L£BY “shareFromPVC /%, HEB1x PV I &G ECHNEEERNMNESE, 1%EE
I"]J_ PV # ;/}_ PV T_ﬁ«%)\/ o E*T PVC *U PV _LI_Tjj.l_.E Q;BL:EO

BEHEZES

ERILIMERE Z N e R = RIHZRIE, Trident MR Rep 2 =8 LERVIFRINIR, HREMNHEZZENHM
R TIERVIAIENIR. H5|RZERNE R TEERMERE, Trident MERZE.

£ tridentctl get FIONEE
ﬁfﬁiﬁ[tridentctl“\ifﬁﬁr—, n_.\_.l-L/{L_'f-I'l/( get FlFl ﬁEYM %o ﬁ;&-ﬁéém1nlu\) 1 Jr]L:

“tridentctl BpYAIEIN,

Usage:
tridentctl get [option]
Fric:
* “-h, --help: HIEER,

* ——parentOfSubordinate string: EFEIERGEIAMBIES.
* ——subordinateOf string: FEERFIANENTE

B!
* Trident XML EATHASAENLT S, EROXFER MR H 2R L EEHE SR,
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https://docs.netapp.com/zh-cn/trident-2602/trident-reference/trident-cl.html

* ERBEBIIMIPR shareToNamespace '3 " shareFromNamespace  F RSP
‘TridentVolumeReference CR FHEEXR PVC BIiF IR, EHREEIARINIE, RN B
PVC,

TEEMNBE ERITIRIR, =EMRE,

THREZERE
ETREXESZTEASHRNESER

* ME "NetAppTV" ERYET.

B2 E R fEE

/8 Trident, EaILM{EAFRB[E— Kubernetes BN A RlenZ FEIMNINE S5 & RIE L
Es,

b Sa
EREEZH, BEHREENBETEIRNEEERHAFBEREEHERENEES.

@ 385 ontap-san | ontap-nas FREoER A ZFEm R TE R E. FXFRIEEE,

FSEINE
RENSAARESRE.

L& R PVC LUIFafes
B R TRIFAEERTIAIRE PVC HBVEHEAIAER,

e B EBmS AT FEIZE CR FIFR
BEBEAKETEITGRTEINAEZE LI TridentVolumeReference CR AYIX R,

e EERSRFE A2 TridentVolumeReference
Biren & TEIMIFRA & A7 TridentVolumeReference CR LAB| AR PVC,

o B R =R elEefZ PVC
Binip B TEINFIEECIZE PVC LINIR R = 5efE PVC,

&R Biran R =iE
NpRREeN, BniTRREERERGATEMEE. SHEERN BB TEAENDENRE. &
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https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products

BN T BETEERFR AR,

TR

1. BB TEIFFEE: ERMATIE (namespacel "H8IE pvc (“pvel, BIFEH
fi#, ®F5BirenR=TiE]( namespace2’ HE IR,

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 B2 PV REGHTFES,

o BRI LUERIES £ RINTIRE PVC HERZ B =iEl. flul,
trident.netapp.io/cloneToNamespace:
namespace?2, namespace3, namespaceio,

@ ° WRILIMER ~ HERIFrEsRTIE. F,

trident.netapp.io/cloneToNamespace: *

o & LARERYEHT PVC LLEE “cloneToNamespace /%%,

2. £EEIERA. WRDIKEEHHN RBAC, LURFEMGETEMEEEERGEE

TridentVolumeReference CR FYIX R (namespace2) o

“cloneToNamespace 7+

IR alE

3. BiraATEIFIEE: EBirmB=TEPeIES | BIREd & TEH TridentVolumeReference CR pvclo

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. BirasRTEIFIEE:. EEMSRATIE (namespace2) ABIE— PVC (pvc2),

{£F cloneFromPVC B
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cloneFromSnapshot, MM cloneFromNamespace ;EfERISE IR PVCo

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
annotations:
trident.netapp.io/cloneFromPVC: pvcl
trident.netapp.io/cloneFromNamespace: namespacel
name: pvc2
namespace: namespace2
spec:
accessModes:
- ReadWriteMany
storageClassName: trident-csi
resources:
requests:
storage: 100Gi

PR
* XFEHA ontap-nas-economy IRENFEFECER PVC, AZFRIETE,

5 SnapMirror E%l%&
Trident TR — 1N EE LIRS SMEEE LNBIMEZBNERXR, BTFERIEUELLE
TRMEME, ERIUERAGRETRINBENXZREX (CRD), ¥/ Trident Mirror
Relationship (TMR) 17 LA T 21E:

- BIE% (PVC) Z AWM BERER

- MEsE 2 EMEGRER

el P

RN (HEERTS) HAIEIRA S

* PITRIFITERE MR SIS RO TIREEIR (TR RIS RIS TS HAIE)

EHFT R
TR El, BREBEUTRREM:

ONTAP &£
* Trident: Trident 7 22.10 S EShRAAINFEETER ONTAP {ERNEIHHYEF B Kubernetes 5£8% L,

* YFALE: HOTEIEFA B TR ONTAP 581 LB B E B HIBERIFIREE8 ONTAP SnapMirror R 1A, FS
i%] "ONTAP ##9 SnapMirror iF R A" LUFRENE Z = 8.,
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M ONTAP 9.10.1 FF4&, FREIFRIIEABLL NetApp FRIEX M (NLF) BIFE3 (S, X BEE 1N I8
BN HF, BXIFMEER, BB "ONTAP One MiTHEIIFRIIE"S

() fxz:% snapMirror BH R

POE-S
* SEBEF] SVM: 13 F ONTAP ZfiEfain. EEE "S54 SVM WS LERINE Z1E R,

() ®REm ONTAP B2 IR EHIX A RIERR SVM ZHEE—,

* Trident #1 SVM: Mg SVM 40 e] AT BAir&EEE LY Trident,

25 1:E i

NetApp Trident 325{F R L F IR a2 7 2 VTR EZERY NetApp SnapMirror iIx A#H1THEEHI: ontap-nas:

NFS ontap-san:iSCS| ontap-san: FC ontap-san: NVMe/TCP (FFE&{k ONTAP ks 9.15.1)

@ ASA 12 ZAEARLZFER SnapMirror #1TEEH, X ASA2 REMER, BB "THE ASA
r2 FERS",

BIZEHEE PVC
REBLUTSRHER CRD RIEEEN —REZEICIEFEERXRo

iz
1. 7£3F Kubernetes &85 FHITUTHE:

a. ffMA trident.netapp.io/replication: true B¥ LI StorageClass XK,

Nl

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

b. {EAsEIEIER StorageClass & PVC,
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Nl

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

storageClassName: csi-nas

C. {ERAZs#{5 B 87 MirrorRelationship CRo

Nl

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

- localPVCName: csi-nas

Trident FREVERIA2R(E EFNER HATEERERIP (DP) K%, FASIEF MirrorRelationship By status &

EX o

d. $XBY TridentMirrorRelationship CR LAFXEX PVC HIRIEZRE FRFT SVMo

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. {B1E44Bh Kubernetes 585 EITUUTHE:
a. {#H trident.netapp.io/replication: true £ 8/## StorageClass.

Nl

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

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

trident.netapp.io/replication: true

b. B3 E S BIRFIR{SE B M MirrorRelationship CR,

Nl

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

name: csi-nas

spec:
state: established
volumeMappings:

- localPVCName: csi-nas
remoteVolumeHandle:
"datavserver:trident pvc 3bedd23c 46a8 4384 bl2b 3c38b313clel"”



Trident B eIEZ— M EEEBEEXRRIEZTR (2 ONTAP ZRAE) B SnapMirror % R FHXMEFHITHIIA

o

C. {ERAIRIZER StorageClass BlI7 PVC L7z 2H%#B) (SnapMirror BR) o
NG|

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 3§10 TridentMirrorRelationship CRD, MR XRARTEE, NMTLEtIESE, MNMREFELXEA
, Trident $Ha{FIS# FlexVol H#HE 5 MirrorRelationship F1E X FIITIE SVM XZH) SVM L,
EEFINRS

Trident &% % (TMR) 2&T= PVC ZEIEFIXEM—iEH CRD, HIK TMR B— MRS, B4k Trident B
EHRES 2N 4. BT TMR EEUTRE:

* Established: #ith PVC BHEGXAZANEBEINE, X2—MHXAR,
* Promoted: Zsih PVC £ ReadWrite BRI, BalgBEBREGXEZEN.
* BEMEIL: &M PVC BHREXANBNRE, it TFiZEGXET,
c NRBFESREZEEEFEXRR, WNNFERASEMEILINRES, BNEEBEBIENRA.
c MRELFIRSFRILXR, WEREILKESRBEEK,
EIH R IR PR 5 HRIBlIR 45 Bh PVC
7E4#E8) Kubernetes E£8% FHITUU TS B :

* ¥ TridentMirrorRelationship BY spec.state FEXEH A promotedo

I XIS AR 5HB) PVC
T RIBVERESRTS (E15) HAE, BRITU TS BRALRLHEE) PVC:
p
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1. 723 Kubernetes 58 £, 632 PVC BRER, HERFOIERRE,
2. 7% Kubernetes &8 £, 6% Snapshotinfo CR LUIKEXAZRIFHE S

Nl

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

3. 7£%#Bh Kubernetes 8% £, Y% TridentMirrorRelationship CR By spec.state FEXE i/ promoted, ¥
spec.promotedSnapshotHandle 3 /31REREY internalName,

4. 7E3#Bh Kubernetes 8% 1, il TridentMirrorRelationship BOIRZS (status.state FFE%) JJ promoteds

WERBEMERGXR
EMERGEXFZH, BERBERMEERRN—M.

TE
1. 7E34B) Kubernetes 5£8% I, BMIREHT T TridentMirrorRelationship B spec.remoteVolumeHandle FE&
HIE,

2. 1E4#Bh Kubernetes ££8% £, 3§ TridentMirrorRelationship B spec.mirror FEZE#1 /) reestablisheds

Hthig(E
Trident Z3FFHM —HE_EHILLTIRE:

R¥EZ PVC EHIZIFHBYRE PVC
BRREE—1TEE PVC I—MNRE PVC,

P
1. NEEIIREHE) (B15) SEEMIBR PersistentVolumeClaim #1 TridentMirrorRelationship CRDo

2. NE (GR) &HE#FMHIER TridentMirrorRelationship CRD,
3. EEREIMFHEEY (BfR) PVCHE (F) S8 A1 TridentMirrorRelationship CRD.

TEERE. X PVC 3i4HE) PVC BYA/)
PVC AJLUEREIFEA/), WMRBUIEEBILRIA/, ONTAP KBzhY REM BT flexvolss

M PVC ehiffERE !
ZWERES], BEISMHEEE LRITUTREZ—:
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* MiFR%#EBN PVC £ MirrorRelationship, XSIEIFE HlX Ro
* 5¢#&, 1¥ spec.state FEXEHT/I promoted,

kR PVC (SeRiEsR®E)
Trident 10 EE IR PVC, HEZEMIFE ZRIRRERIX R,

fhEx TMR

MiBRERERXRZ—MA TMR S SEFIFRA TMR £ Trident AR Z 51 EE] promoted K7, Y1RIEFMIFRAY
TMR BEZ4TF promoted IRZ, WAFEMBRIRERXRSR, TMR KHEMIER, Trident =243 PVC 279
ReadWrite, LEMIBFREFER ONTAP FRZSith#ERY SnapMirror JTTHE. MNRFGREREXRPERLE, WEEL!
EERRE KRR, BIAEAAS established EEHIRSHIF TMR,

ONTAP EXH BT EFHR G KR

BRXREIGAIFEREH, EEILUER state: promoted 5§ “state: reestablished FEEEH X R, KBTS
R EE M ReadWrite %0, EAILIER promotedSnapshotHandle 18 Bi% XM ai&1A R 2R E IR,

ONTAP B4 EHIEGXA

e LAER CRD $14T SnapMirror 851, M Trident EH5HEZE] ONTAP &85, BESHLUT
TridentActionMirrorUpdate &0 151 :

Nl

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-b

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

status.state RIRT TridentActionMirrorUpdate CRD BIIRZS. ©RILUEXE Succeeded. In Progress
Failed #9{&,

f£F3 CSI #hFh
Trident FJLUBIIERS "CSI iR IhEE &R e 2 EFHIG E M0 R Kubernetes SE8EHHAY

-ﬁzﬁo

3%
£ CSI $h#MINRE, RAILMRIEXKISA Al MR BRI RRFIAT RN FE. 015, cRMHEE

Kubernetes BIZSIBEREMETXENT R, TRAUMITF—TMKERANFRATRAX, WalIFRERIX
o ATETESXBEMFATFRHEES, Trident EA T CSI #h¥h,
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41T AR CSI Topology THEE "I AL

Kubernetes e tmfihiFa & TR

* % volumeBindingMode "I¥EBHN “Immediate By, Trident RTEZBEMRIMNEHMBIER TEIES,
gl pvc BRSWMBEHENNESEE, XA "VolumeBindingMode, EBARATFTAEGFIMITHRIMAR
&R, SIEFABHTRITIEK Pod IAEZEK,

* ¥ volumeBindingMode BN WaitForFirstConsumer Bf, PVC BY Persistent Volume BYEIZEFEIE
SWIEIR, BEEEMAZ PVC B pod #RIAEMEIE, @I XMAH, CIEMNER LURKEHRINERFIEERYYE
ER,

@ The WaitForFirstConsumer SEERFEBRIMGE, XAILURIIF CSI HRHNNEEER,

EREf 2
B CSI #hih, EREUTHE:

* IE1T "2 Kubernetes fRZS" B9 Kubernetes $£8%

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"}

° %ﬁq:'ﬁf‘]*ﬁ).ﬁ“mﬁﬁg|)\?‘E?|‘@7\'§ﬂ(topology. kubernetes.io/region’ |
‘topology.kubernetes.io/zone)lin%, ERLE Trident ZH, XERS W ZFETEETNT =
L£*, LUME Trident EEHRINZFEEST,
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kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

{.metadata.labels}]{"\n"}{end}' | grep --color "topology.kubernetes.io"
[nodel,
{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/o0os":"1linux", "kube

rnetes.io/arch":"amd64", "kubernetes.io/hostname":"nodel", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/master":"", "topology. kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-a"}]

[node?2,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/o0os":"1linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node2", "kubernetes.io/
os":"linux", "node-

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

[node3,

{"beta.kubernetes.io/arch":"amdo64", "beta.kubernetes.io/os":"1linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node3", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/worker":"","topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-c"}]

T 1. eIERRAAINEIR

Trident FfEEiHAI LUt AR TR AMKIEEEFEMERES. 81 GiHaa IEH— 1 aE
“supportedTopologies R, ZIRFTIFZ ZIFHKIFA X TR, W FEAILLEFERB StorageClasses, RETE
SZRMX/XIFPEENNBERIERE, 728185

TR EimE XA
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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 AFAENEREEKIFMAIAXNGR, XLEXIFHM A BX KRR
() 14 StorageClass SR IR ETIR, 3T Q& EHIFHIKEABEFEH
StorageClasses, Trident 21E/5ix L EIES,

BOAT AT NMEFEMENX supportedTopologies, BB AT RAI:
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version: 1

storageDriverName: ontap-nas

backendName: nas-backend-us-centrall
managementLIF: 172.16.238.5

svm: nfs svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes
topology.kubernetes.
- topology.kubernetes.
topology.kubernetes.
storage:
- labels:

.1o0/region: us-centrall

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

io/zone: us-centrall-b

workload: production

supportedTopologies:

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

- labels:
workload: dev

supportedTopologies:

- topology.kubernetes.io/region: us-centrall

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

io/region: us-centrall

EURBIF, region M zone IMERAREFEMMEIUE. topology.kubernetes.io/region
topology.kubernetes.io/zone &7 A] LAMBP R F A FE M,

FIE 2 FEXIRINZAIH StorageClasses

RIBR ML SRR T SHRFIMTE, StorageClasses AILAE X B &HIME
By, AR PILAER Trident EEEMNEMN TR FE,

BEIUUTRA:
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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

£ LR tAY StorageClass XA, volumeBindingMode IREN WaitForFirstConsumero, fEAIL

StorageClass 35KB PVC £ pod F5|BZRIASWHIT. HEH, allowedTopologies fRHEFARIKIEM

HX, netapp-san-us-eastl StorageClass 7E_EEENH san-backend-us-eastl ik LEIE PVC,

T 3. gIEMEER PVC

8l StorageClass FIFEHME B EiE, EIMEALUILIE PVC,

BELLTRA spec:

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERLERBIE PVC ESHUUTER:
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B{E Trident IR EHFHLE
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kubectl create -f pvc.yaml
persistentvolumeclaim/pvc-san created
kubectl get pvc

NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS

AGE

pvc-san Pending netapp-san-us-eastl

2s

kubectl describe pvc

Name: pvc-san

Namespace: default

StorageClass: netapp-san-us-eastl

Status: Pending

Volume:

Labels: <none>

Annotations: <none>

Finalizers: [kubernetes.io/pvc-protection]

Capacity:

Access Modes:

VolumeMode: Filesystem

Mounted By: <none>

Events:
Type Reason Age From Message
Normal WaitForFirstConsumer ©6s persistentvolume-controller waiting

for first consumer to be created before binding

2| PVC, 157E Pod &M PVC, BEILATRA:



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

X4 podSpec 87~ Kubernetes 1£ us-east1 KIFHT R EEE pod, HM us-eastl-a T us-eastl-b
A A X AAEEA T AP TR,

BESHL TR
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kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

app-pod-1 1/1 Running 0 19s 192.168.25.131 node?2
<none> <none>

kubectl get pvc -o wide

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE VOLUMEMODE

pvc-san Bound pvc-ecblelal0-840c-463b-8b65-b3d033e2e62b 300Mi
RWO netapp-san-us-eastl 48s Filesystem

B EmRLUEE supportedTopologies
AL EHHLFEENGR, UES supportedTopologies /8 “tridentctl backend update' B9% R, XA SEMH
BEEENSE, YBATEE PVC,
BREZER
* "EHIEREER"
* "nodeSelector”
"SEMMR R EMME"

* ERMAR

fEFIRAR

FAE (PV) BY Kubernetes HRBR X 1FEMNB Bl BIZA, &I LIBIEFER Trident SR
%E’JH& IR, |\TE Trident SMEBEIEAVIRER, MILBRIREIENSE, HMNRRBRHIMEELEL

1R

‘ontap-nas’ < ontap-nas-flexgroup .« ~ontap-san .« ontap-san-economy .
‘solidfire-san'. ‘azure-netapp-files® M ‘google-cloud-netapp-volumes’

IEhI2 R SIIFERER.

Faaz i
IR BIMNBRIBITHIZZM B E N ZRENX (CRD) A gEFEAMRIR, X&E Kubernetes Zw1iF2S8VERST (140
: Kubeadm. GKE. OpenShift)

SNRIEH Kubernetes Z1ThR N ELIFIRIRITHI2EM CRD, BZH [FIEGSRBITHIEE]

(D YNR7E GKE HMREHEIRLFEIRIE, B7ICIZREITHIZE. GKE AR ERNRRIRR TR S
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BIZERER

B
1. BI— volumeSnapshotClass. BXIFMER, EEM "VolumeSnapshotClass”s

° driver ¥8[@ Trident CSI IXoHFEF.

° deletionPolicy AILAA Delete B ‘Retaino. HIZE 'Retain’BY, BIEMIPR "VolumeSnapshot®
WR, WREFEEE LNKEIERE,

Nl

cat snap-sc.yaml

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

deletionPolicy: Delete

2. BIEIA PVC MIRER,
Nl
° IRBICIZIA PVC BIRER,

cat snap.yaml

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

persistentVolumeClaimName: pvcl

o WRFIARA pvel B Py SIESIREBIWR, REBIBIZEN "pvcl-snap. VolumeSnapshot
EMUTF PVC, HE5FRTEFRRIER "VolumeSnapshotContent' X548 %Ex,
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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 BRI LB IR volumeSnapshotContent “I&REKIRAI “pvcl-snap VolumeSnapshot,
*Snapshot Content Name #RiR 7 I IRFRIR AR S5 HY VolumeSnapshotContent 315, ‘Ready To Use'$
HRTIREBA BTN 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
MERIERIZ PVC

&A] LUfEA “dataSource Bll3E PVC, {ER& A "<pvc-name>"fJ VolumeSnapshot fERNEEETR. B3 PVC &,
o LUEEE pod HEEREM PVC —#E R,

@ PVC BE5EEHEENGEHAE, 58N "KB: T2EEBEIEM Trident PVC [REEGIE
PVC",

U TFRAIER pvel-snap EREGEREIE 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

SANEIRE

Trident 3235 "Kubernetes Fl& Snapshot itz" FFEBHEIERBEBEIZE VolumeSnapshotContent WRHAFAN

£ Trident SMEREIERYIRER,
Feaz i
Trident AIE BB HENIREBHIRE,
SHIE
1. EBEIER: Q&S| BEHREMN VolumeSnapshotContent W&, XIFBEH Trident FRAYIREE T E7,

° ¥ annotations FRIGFIHIREBIBZBFIFIEEN trident .netapp.io/internalSnapshotName:
<"backend-snapshot-name">,
° £ <name-of-parent-volume-in-trident>/<volume-snapshot-content-name>"HIgE
‘snapshotHandleo XE/MEFIRERFZFTE "ListSnapshots 8BRS Trident BIE—S E,
() ®FCR®HMA#, <volumeSnapshotContentName> TABATLAREHIBER.

Ll
U TFRAIIZE— volumeSnapshotContent W&, ZWNRS|IBRIHRE “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. EBEIER: E5|H volumeSnapshot " XW&RM “VolumeSnapshotContent CR, XIFIERIEISE R
L =ia]HEA “VolumeSnapshot BYiA 1842 R,

Nl

PITFRFIRIET —1 VolumeSnapshot *&A “import-snap ) crR, H5|ATHEAN " import-snap-
content 'Y ‘VolumeSnapshotContento

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. NEPAME (EFHITEMIRIE) © SMERIRERZHINFIFBIEERY VolumeSnapshotContent‘#igﬁ'
‘ListSnapshots @M. Trident BJ# TridentSnapshoto

° JMERIRERBZRE VolumeSnapshotContent KB N readyToUse, f VolumeSnapshot IZEN
trueo

° Trident 1R[8] readyToUse=trues

4 FEAEPF: i PersistentVolumeClaim’ BAS|AHT “VolumeSnapshot, HM spec.dataSource
(2 spec.dataSourceRef) BAFEE VolumeSnapshot &R,

Nl
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LITFRfIeiET—1 PVC, 5|F®& VvolumeSnapshot "B " import-snapo

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: pvc-from-snap
spec:
accessModes:

- ReadWriteOnce
storageClassName: simple-sc
resources:

requests:

storage: 1Gi
dataSource:

name: import-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

fERREIE HHE

ZNBE R T2 snapshot BR, LUE#HEEMA ontap-nas'# “ontap-nas-economy IR FELENENRAFES
. B ".snapshot' B RUUBIZEMNIREBIRE HIE,

EAERIRIER ONTAP CLI &R ELATRIBRIERAVAT.

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

@ ERIRERIAE, HESNEEEE, ZIRERISENEHREFMNESEER.

MIREBFLIIE RS

Trident € TridentActionSnapshotRestore (TASR) CR {eHIRIRMFMEMREINEE, Itk CR fEAHRS
Kubernetes &1, TERIERMEAIFEFE.

Tﬂdentiﬁﬁffontap—san\ ontap-san-economy. ontap-nas. ontap-nas-flexgroup. azure-
netapp-files. google-cloud-netapp-volumes #l solidfire-san KahiERF _EIRIRIRER,

FIaZ Al
B EBYER PVC MA] ANSIRER,

* #IA PVC REEHE,
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kubectl get pvc

* WIEERIBES AT UER.

kubectl get vs

T
1. 8l TASR CR. Utt7Rf59 PVC pvcl f#&E&IRER “pvci-snapshot 8l CRo

(i)  TASRCR 4T PVC F VS BB ZIaR,

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. 7 CR MIREBFRIRE., IRAFIMREBHIZELR pvelo
kubectl create -f tasr-pvcl-snapshot.yaml
tridentactionsnapshotrestore.trident.netapp.io/trident-snap created

“

Trident MIRBRFIRE #iE. LRI LAINIIERIREFIRE

kubectl get tasr -o yaml
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apiVersion: trident.netapp.io/vl
items:
- apiVersion: trident.netapp.io/vl
kind: TridentActionSnapshotRestore
metadata:
creationTimestamp: "2023-04-14T00:20:332Z"
generation: 3
name: trident-snap
namespace: trident
resourceVersion: "3453847"
uid: <uid>
spec:
pvcName: pvcl
volumeSnapshotName: pvcl-snapshot
status:
startTime: "2023-04-14T00:20:342"
completionTime: "2023-04-14T00:20:372"
state: Succeeded
kind: List
metadata:

resourceVersion: ""

* ERZHIERT, HIHEER, Trident A BEMERIENE. BREBINITILIREF.

@ * SRBEEERAIGRNE Kubernetes AF RJREEE BB RN FINRA e HN AiEFm & TiEH
2172 TASR CR,

MR AR KEXIRIREY PV
MR B KB RIRIR A LR, AERAY Trident BREN A BIRRE"s BIFREREZLUIIER Trident o

HPE B IRIRIE R
INRIEH Kubernetes RITHR T ELIERERIEHIZEA CRD, LRI TARHMEEN,

p
1. BIEEIRER 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. QIEZIRERITHIRR,

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-

controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-

controller/setup-snapshot-controller.yaml

@ WEME, EFTFF deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml' 3
B ¥ ‘namespace EIf&BIE R =80

EPSHEEES
* BIRE"

* "VolumeSnapshotClass"

RIS LH (R AR

#HA%E (PV) B9 Kubernetes HB4HREE NetApp Trident 1A T QIR S NEIRIB (—HER
B2) BIIhRE, WEAMRBRRIERE—TESRBENZNEREZN,

@ VolumeGroupSnapshot & Kubernetes 8 beta API B9 beta ThEE. Kubernetes 1.32 &
VolumeGroupSnapshot Fr &R KR Ao
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SR EARE
T EIRE e B AR

* ontap-san REHEERE - (WEHF iSCSI #1 FC tHi¥, REAF NVMe/TCP il
* ontap-san-economy - {J&HAF iSCSI i

®* ontap-nas

() NetApp ASAr2 5 AFX FHER AT S BRI,

Feaz i
* BIAREN Kubernetes hrZs 9 K8s 1.32 S E SRS,

* MIMEASMNPIRIEITHIZSF B E N ERIBRENX (CRD) 7 REFEAIRIE, XZE Kubernetes ZriF2sAVENSR (f5Ia0
: Kubeadm. GKE. OpenShift) o

SNRIEH Kubernetes Z1ThR AN ELIEIMNERIRERIZHIZEH CRD, 152 [HIZESIRIEEHZR]

@ YNR7E GKE HMEHEIEBIRFEHARR, B7LIRRRIZHIZS. GKE AR ERREIRRE
il2%o

* IERERITHIZE YAML A, 3 cSIVolumeGroupSnapshot THEEI NIRE AN 'true', LUBREBHAESEHIRE,
* ERIREARBZ AICIEFIRNEARREL,
* H1RFRE PVC/EETER— SVM £, LUBERETEEIEE VolumeGroupSnapshots

p

* 1£8I% VolumeGroupSnapshot Z i, %c8l## VolumeGroupSnapshotClass, BXIFMEER, EEIA
"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

* ERMBEEFMELIZABRENEN PVC, SRXEARZRMNEIIE PVC,

MU TRBIER pvel-group-snap fEAEIBIEMATE consistentGroupSnapshot: groupA Bl
PVC, RIBENEREXFEZREME,
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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

* QI BEBEHEIFE (consistentGroupSnapshot: groupA B VolumeGroupSnapshot, ZIR&ETE PVC

FRIEE.
LRGSR EARER

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

name: "vgsl"

namespace: trident
spec:

volumeGroupSnapshotClassName: csi-group-snap-class

source:

selector:
matchLabels:
consistentGroupSnapshot: groupA

fERARRIME LR

&R LUERYES Volume Group Snapshot —EB853 GlIEZRY R NMREERIME 1™ Persistent Volume, &
Volume Group Snapshot {fEA—EBALETTIRE

EAERIRIER ONTAP CLI BEERELATREBRIZRAIVKT.

TER

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

vol3 snap archive

() FEREESN, SERNEERE, ERRBEIAEHERER MBS X,
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MIRBEFLHIE R

Trident f£fH TridentActionSnapshotRestore (TASR) CR {2t RERAIFLME MR EIHEE, It CR EA&GH<SR
Kubernetes 1#&1E, ERIETTHEFNSFEET.

BXEFAER, BEN "MNREMMIERE"

MR EA RECARIRH PV
HIERE S HRERRT

* @A LIER{AMIER VolumeGroupSnapshots, A EMIBRZE RN REE,

* WNRTETE1EZ PersistentVolume HYIREBESHIBR PersistentVolumes, Trident 23§ &%5hE] deleting” RS
, ERARTERIBRIRER, 7 eEReMfiiRZE

. ZS%E@)@%@TJ&E@@UE%B& REEMPRZAE, WRFRREFDERE, FEETHIFRD ZRTER PR

HPE B IRIRIE R
INRIEH Kubernetes RITHR T ELIERERIEHIZEA CRD, ERIMIELUTARHEEN,

p
1. BIEEIRER 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. IR RARITH2R,
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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

@ WEME, EFTF deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml 3
B "namespace BIERE R =8,

PR R

* "VolumeGroupSnapshotClass"

* "EHRE"

84


https://docs.netapp.com/zh-cn/trident-2602/trident-reference/objects.html#kubernetes-volumegroupsnapshotclass-objects
https://docs.netapp.com/zh-cn/trident-2602/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident-2602/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident-2602/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident-2602/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident-2602/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident-2602/trident-concepts/snapshots.html
https://docs.netapp.com/zh-cn/trident-2602/trident-concepts/snapshots.html

RS B

HRINFRE © 2026 NetApp, Inc.o (REFFENRF, REEIR, REMRFABESLBEITFA, ANAEPZIMRIR
PRERSOARUEATRSEIERFER (B BFIMAN, SERH. 5. REAFHEERFL
RAGH) HITEH,

MEZRRARIFEY NetApp FHELKERI AR U TP MR R AERRRILIR

AR NetApp 12 RIF 1R, FEEMPAREIETER, SFERNRTERSE UL ERZBIERMEN
FRREER, BIEARREBERSIE. EEABERT, NTRERSRAMUERSIVERNEAERE. BiZ
M BAM. 1B, ETMSERERL (BEEFRTHIEABMERS; £H. HEFES EHRL
; EWSHE) , BEREMNAUREFEHFRERL, BEHTEE. mRIEIENTH (BEHRZHE
fth179) , NetApp HARFAIETE, BIEERSNEFE LRRRAIATEEM,.

NetApp (REEARFITEMBIE S FHERS M A S PR R E A~ it 1T ECRBIAF) o FRIE NetApp LAFBEATVER
HER, SN NetApp AABREAASHEFR i~ EERRESRX S, ERNMER~mARTIREG
NetApp BYERIZFIMN. BIRNEEREMAIRFRIFA,

AFMRPRANTMAIEER I ZHEE T, SNEZTFHIEFERIBRIZ BRI,

BRNFIHEE: BFER. E5IsiATFANESS DFARS 252.227-7013 (2014 4£ 2 B) #1 FAR 52.227-19
(2007 £ 12 B) P FEARIENF] — IEFWA"EFE (b)(3) FMEBRBIFZHIILIR,

AXAEFFES RSB =R/ B RS (EXI FAR 2.101) #8%, BT NetApp, Inc. HEEEE. RIE
ISR HBIFRE NetApp FARBIBMITEVRGEEELER, HE2HMAREFL, EEBREX XL
ENERNAEI RS, 23k, SRERAEENGTE, ZFBERaEL, WAREFE, BMRESR
FHIRFARIBIN EE BT ERABE X EZEaRZFRNER TER. BRASHEMENBRIN, FE NetApp, Inc. B
PEALE, FEER. HE. Efl. B BEHETXLELHIE, ZEBRXERIPENYIET DFARS H%E
252.227-7015(b) (2014 £ 2 B) &R EAHAIIF].

BIHER

NetApp. NetApp #RiRF1 http://www.netapp.com/TM _EFRFIBIETRE NetApp, Inc. BIETR. EMATM~HRA
il ge = HE BB & BIET.

85


http://www.netapp.com/TM

	配置和管理卷 : Trident
	目录
	配置和管理卷
	预配卷
	概述
	创建 PVC

	扩展卷
	扩展 iSCSI 卷
	扩展 FC 卷
	扩展 NFS 卷

	了解 RWX NVMe 子系统限制
	了解 64 节点限制
	了解 NVMe 子系统模型
	识别错误症状
	解决子系统限制错误
	升级 Trident 以应用超级子系统模型

	控制器可扩展性
	关键概念和定义
	控制器可扩展性支持
	启用控制器可扩展性
	并发行为
	已知限制和注意事项
	注意事项和限制
	建议

	自动卷扩展
	要求
	限制
	使用自动增长策略配置卷
	创建 Autogrow 策略
	创建 Autogrow 策略
	策略状态
	将策略与 StorageClass 关联
	策略优先级
	配置示例

	管理 Autogrow 策略
	查看 Autogrow 策略
	更新 Autogrow 策略
	删除 Autogrow 策略
	监控 Autogrow 策略使用情况
	支持的协议
	已知限制
	常见问题解答

	导入卷
	概述和注意事项
	导入卷
	示例
	ONTAP SAN-economy 示例

	自定义卷名和标签
	开始之前
	限制
	可定制卷名的关键行为
	使用名称模板和标签的后端配置示例
	命名模板示例
	需要考虑的要点

	跨命名空间共享 NFS 卷
	功能
	快速入门
	配置源和目标命名空间
	删除共享卷
	使用 tridentctl get 查询从属卷
	限制
	了解更多信息

	跨命名空间克隆卷
	前提条件
	快速入门
	配置源和目标命名空间
	限制

	使用 SnapMirror 复制卷
	复制先决条件
	创建镜像 PVC
	卷复制状态
	在计划外故障转移期间提升辅助 PVC
	在计划的故障转移期间推广辅助 PVC
	故障转移后恢复镜像关系
	其他操作
	ONTAP 联机时更新镜像关系
	ONTAP 离线时更新镜像关系

	使用 CSI 拓扑
	概述
	步骤 1：创建可感知拓扑的后端
	步骤 2：定义拓扑感知的 StorageClasses
	步骤 3：创建和使用 PVC
	更新后端以包括 supportedTopologies
	查找更多信息

	使用快照
	概述
	创建卷快照
	从卷快照创建 PVC
	导入卷快照
	使用快照恢复卷数据
	从快照就地还原卷
	删除具有关联快照的 PV
	部署卷快照控制器
	相关链接

	处理卷组快照
	创建卷组快照
	使用组快照恢复卷数据
	从快照就地还原卷
	删除具有关联组快照的 PV
	部署卷快照控制器
	相关链接



