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EEENEES

FREC Trident &

BllEZ— PersistentVolumeClaim (PVC) , i% PVC {FFBAEIEH Kubernetes
StorageClass KiEXK¥t PV BYIAIRINIE. ARG, &0 PV H#E pod L.

RN

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

HIERo

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

V¥ PersistentVolumeClaim ;Rffl;5 2
XLERGI R T B PVC BLE IR,

#H RWO ifirlpy PVC
IREIERT—1N58 7 basic-csi'BY StorageClass 18XEXHIEHF RWO A5 aiXERIEZ PVC,

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

# NVMe/TCP Y PVC

IREIERT—1N58 7 protection-gold B StorageClass #AXExFIE A RWO A8 FER NVMe/TCP EZx
PVC,

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



¥ Pod ;58 R
XLEERAI B R T PVC iEEE pod WEAREE,

BEAXEE

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 W&", TH#E1FELRUMAS PersistentVolumeClaim 32 E, LAKAFIEH Trident
BB EMNS XS,
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BohE

M Trident 26.06 Fia, TFEEIELRBILITTHRHIRE iISCSI £ ahFIE— ONTAP &£&HH
THONMP#ﬁﬂXm,ﬂﬁﬁ%ﬁ%mlﬁﬁﬁﬁﬁiﬁoﬂjuﬁ%
“TridentVolumeMove' B7E X &R “tridentctl &R IUFE A IFKRESN, Trident i
7 ONTAP f1EAHL, xR /10 A=,

3K
EBE{OER T iISCSI &M ontap-san WRENTEF. A2 NVMe F1 NAS il
EBEZH, BRFEHEUTENK:

* GMEMA ontap-san IREHFEFS ONTAP REST AP,

* ONTAP B EDEFH M=o

c EEUTEREZ—:
° MRFERAERBENX ONTAP A8, NJ9 ONTAP 9.19.1 E= A4S,
° BHA ONTAP has MR BEIE R EIR,

T1ERIE

Trident 7E[E1— ONTAP £ EB¥NMIFMIE 2 85505 (LUN). EHIETSEhZ AT, Trident SEEMERRE=AMA
FRAINFETRY ISCSI B8R, UEENZBFIRFKIZEFAEKEZHANE ONTAP TpiEshfE, Trident =IBRFIE
|HERER R

-rr[ide”t B —AER RSN E, XLEKRESTE TridentVolumeMove FRFEI I, LUEE A LR ERTS ohidt
% ohE

RBEMMUE

1. EREBIN PV R, PV Bt ER R RAIZ R,

2. 7£ ONTAP &£&d, iBRZENHE (R) TaMEBE, FEREFRTANRE,

FFeatsoh

ERE—Ff. MEELIEIMED TridentVolumeMove &g, EZ#A PV &5,

{EF3 tridentctl

tridentctl create volume-move \
—--volume pvc-8a814d62-bd58-4253-b0d1-82£2885db671 \
--source-node ontap-node-01 \
--source-pool aggrl node0l \
--target-node ontap-node-02 \



--target-pool aggrl node02 \

-n trident

tvm & volume-move BIFFZ, M --delete-after-success 10m LATEEoHRIHE Bohib&A R
{£H TridentVolumeMove &j&

apiVersion: trident.netapp.io/vl
kind: TridentVolumeMove
metadata:
name: pvc-8a814d62-bd58-4253-b0d1-82£2885db671 # the PV to move
namespace: trident
spec:
sourceNode: ontap-node-01
sourcePool: aggrl nodeOl
targetNode: ontap-node-02
targetPool: aggrl node02
# deleteAfterSuccess: 10m # optional

N RZEIR:

kubectl apply -f tridentvolumemove.yaml

MAEFER
sourceNode / targetNode
ONTAP Tim&# (3 UUID) o

sourcePool / targetPool
ONTAP B& &K,

deleteAfterSuccess

BIERF4ERTIE], BI90 305 8K " 10me IREN O FIZEMMFRZEIR, SHEBEIIZTLURE R,

JLaE 2y S]]
{EH “tvm fEFFEL “tridentvolumemove IRERFHE

kubectl get tridentvolumemove -n trident

BEEEIIRSNES N T RNEE, BRiFER:

kubectl describe tridentvolumemove <pv-name> -n trident



8] LATE "Moving RSHABIE B H & HitF, EJ ONTAP BJgeRE—ERIYE)A RESTRAERTEE, TR
#%5f, Trident 7 Trident =280 Trident TR ZE#HITHE, B MRESRIIFHFITUTIE, KLU

‘Succeeded’ 5§ "Failed 455k,

A=)

Pending

ControllerStaging

NodeStaging

Moving

ControllerUnstaging

NodeUnstaging

Succeeded

Failed

RETHA
Trident&RHIIEBEHIENR, HEFGREAFEERZAKREMRFTNE

[[AnYe]

Trident E&EBMMIE, SRETT RBYEFMERORIE LUN HEH
Kubernetes, BRI RERINEMEEERNVGUE,

ESTEHEHENEN L, Trident SEMBREZZUAHANKBEBIF TR
BUF7FHERRIZ, LA(E Pod BY 1/0 FER PN ERIZEE R ERHTT,

ONTAP [ &#iEEHRHARBEBRES. XEBRKHIMER, ONTAP £
2R, T Trident FFEACHEETM. EUILAS TRFH A

BUETE TS, Trident BHT Kubernetes UMFREIRSHMIBRRIRR, A
&M LUN RREGE R s AV = O AYBRET

AP ENL, Trident ZHIFRINBFEREZ. ENIARBERREIZ, %
BRIZIG B /0 RS M= #.

It EEEINMLIE BB H A FENURS. Trident SR7E
TridentVolumeMove KRR, MREIKET “deleteAfterSuccess
, M= BB EMIBR,

TEMENERSBBEFIEHT AR Trident EEERE, LUEMR
EIERRE, AREFEHIREENER BEAIES, BERERE
,» MERILEZRR, ARER.

1% " .status.attachments 7RIS 7 H T =2 H "state’ FERPRVHE

HHIMIRES
Pending
Bridged
Migrated
Cleaned

Detached

Failed

P AL

aX

TREMRNBERE; TEERBR,
TEIA BRIZZ DRI B IR
DRI R RRERE,

EMNT R FERI B BV IRER 1R,

TREBINIEFRDE, 7E Trident THMEMIINIRIER T E AR TS T—
WS, ZTREHRREH—TEESEREZ N

TR EHRLRIREIR. BEEHES.

WREIZGET deleteAfterSuccess, Trident FBoIFRIZEZR. SN, Ee]UFoEEMRBR. TEIFKRME
—EHITHB—RZIZhI, BRFRZERFEELT Ssucceeded T Failed IKESM TridentVolumeMove &

Ho

@ TridentA~= BriflFREAKMBITETN, TridentfRE "Failed BIRENEHIHER. BERKTRAG, 15
FrpMfFRIR, ARER.



& Trident &

Trident /9 Kubernetes AP IR T ECIZEGT EENINEE. EIBE XY E iSCSI.
NFS. SMB. NVMe/TCP #1 FC &FrEEERE .

¥ B isSCSl &
EREILIER CSI B&ERRFY R iISCSI KA% (PV),

==

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

+ 1% 1. BCE StorageClass LU IFEY B

W8 StorageClass EX R allowvolumeExpansion FERIRE 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

FFFBEFTER StorageClass, BN EIITHRIELUES allowvolumeExpansion B,

S8 2. fFHLIER 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 BIZIFAE (PV) HREESIHFAEER (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 1G1i RWO

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

S8 3. EX—1EH PVC Y pod
¥ PV &E12E pod LUBEEE K/, JAEE iISCSI PV K/NEIERIRER:

* 9NR PV EHEEE pod, Trident =¥ BFfERIR LS, ERAMILE, HBEBEXHRFRNIKR).

s EEHIAERER PV BIA/NBY, Trident ¥ BEERIFLNE, £ PVC 4E % pod 2/, Trident EFri3

EIREHIEBRXXHERAENK . FA/F, Kubemetes 724 BIZIERLTNSEREEH PVC K/

ELERBIH, BT —MER san-pve BY Pods

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

SR 4 FERPV
ERERIER PV M 1Gi AT 2Gi, 1E4wIE PVC EXFH& “spec.resources.requests.storage’ B9 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
#

SRS BT B
EEILUEEIRE PVC. PV # Trident ERYA/NKRIIET BE2SEEIE:



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

1R

180

Z
U

10

FILUfER CSI BEBT2FH B FC A% (PV).

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

% 1. BZE StorageClass LU IFEY B

1§ StorageClass X L¥E allowvolumeExpansion FERIKEN 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) HEESIHIAEER (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—iEE PVC B pod
¥ PV &% E| pod LUFRE K/ 1HE FC PV X/\EMMENR:

* WNR PV EHEEE pod, Trident &Y BFfERIR LS, EMAKILE, HABXGRRBNK.

* EEIRNIAERRERE PV UK, Trident M BEMEEIR LS. T PVC 48EE pod ZfG, Trident EF13
HISEHRABRXHREN AN 7RIS, Kubernetes 7T BI2{ERRINEREEH PVC X/

TG, T —1MEMA 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

$E 4. FEPV
ERERIER PV M 1Gi BEA 2Gi, 184mIE PVC EXFH& “spec.resources.requests.storage’ B9 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

12



name: san-pvc

namespace: default

resourceVersion: "16609"

selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82f2885db671

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

S5 WY &’

BRI LUBEEKRE PVC. PV f Trident HHA/NRIGIEY BEE1ER LIE:

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 Fommm———— Fommmmmme e

fom - o R R +

| NAME | SIZE | STORAGE CLASS |

PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fom—— Rt

ittt o e e e e 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 |

i S Gt o=

e —————— e ——————— f———————— f————————— +
i"E NFS &

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

BB NFS PV &Y R,

13



+ 1% 1. ECE StorageClass U iFET B

EiFE NFS PV 9k, BEREHLEEEE LIS allowVolumeExpansion FERIGE N “true RECBEFELRLUAIF
SR

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

MREEEZLIET —IIEBUIETAIEESS, WelLUBEFER kubectl edit storageclass EATFET B
, MMZmiEM B IFESS,

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 Nz 91tk PVC €132 20 MiB NFS PV:

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£3d561-b199-11e9-8d9£f-5254004dfdb7 20Mi
RWO ontapnas 9s

14



kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-b199-11e9-8d9£f-5254004d£fdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2m42s

SE3. FEPV

EGHEIER 20 MiB PV B% 5 1 GiB, 154%iE PVC HI&E “spec.resources.requests.storage’J 1 GiB:

kubectl edit pvc ontapnas20mb

# Please edit the object below. Lines beginning with a '#' will be

ignored,
# and an empty file will abort the edit. If an error occurs while saving

this file will be

#
#

reopened with the relevant failures.

apiVersion: vl

kind: PersistentVolumeClaim

metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"

volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: 2018-08-21T18:26:447%
finalizers:
- kubernetes.io/pvc-protection
name: ontapnas20mb
namespace: default
resourceVersion: "1958015"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/ontapnas20mb
uid: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab

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

15



T 4. WY R
BRI U@ E PVC. PV # Trident R A/NRIGIEAR A/ NS S IEH:

kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08f3d561-b199-11e9-8d9f-5254004dfdb7 1Gi
RWO ontapnas 4dm44s

kubectl get pv pvc-08£f3d561-b199-11e9-8d9f-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 1G1i RWO

Delete Bound default/ontapnas20mb ontapnas

5m35s

tridentctl get volume pvc-08f3d561-0199-11e9-8d9f-5254004dfdb7 -n trident

fossssssssssssesessssssesososssassasssssa=s fememema== femmmmmsaemaaaae
fremsmm=a==s L e e e X
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
frosssssesmssmeme s oo s e n s s e s e e fremmmeemeee=maa=
fe========c i e it fe=m====s fremmmeme=s F
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | c5a6f6ad-b052-423b-80d4-8fb491alda22 | online | true |

i e fremmmeme=s fremmmmmessmeme=s
fmmmmmmmaaa e fmmmmmaae fommmemaae +

T i RWX NVMe F&R SR

£/ NVMe 11X A9 ReadWriteMany (RWX) BRIEIH BMERHINESE 64 M ha. UTE
FEIRE, MR TSI NVMe FRAZEKRRLEN, HEARTRE E’Jﬁ@ﬁ&*ﬂxg

T % 64 TI R R

WREIT 4 ReadWriteMany (RWX) H5S NVMe hiX—i#EEH, MED RWX NVMe EAREERH Kubernetes
SEhET 64 N SR,

BEMITRITE 64 NALET S _FHEEFERE RWX NVMe PersistentVolumeClaim B9 T{Ef &,

IEFRHIOE A A NVMe 1YY RWX %o
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T## NVMe FRIHRE

BEFRSIER (Trident fRAEAFETF 26.02)

£ 26.02 ZBIRY Trident hRASH, RWX NVMe HERS M EHFRIEREHATTHER. 817 RWX NVMe HEEIR
54%] ONTAP EEBEHE A NVMe FH 5,

IREYRE R, BABRENETYT BMERSH. EAZE Kubernetes &£, HF S RWX HEE— I EATFR
4, BAltFREEHRRFIRRMZER,

BRFRHMRE (7£ Trident 26.02 F15|\)

M Trident 26.02 788, RWX NVMe EFERAEZBRFRAFAIEE, 21 RWX NVMe EHE[E— NVMe F&

5

BMNBRFRAREXZHF 1024 PR =TE (B) » RREEZRST RWX TIEAHNATT BIE, HEETA
| ONTAP FZRZiIRHIRI AT REME

1 RWX NVMe BHE%ZE1F 64 N5,
IRSSEIRTEAR

WMNRAFEBIZ M0 RWX NVMe &, ErIgES L MBMUF LU TEEIR:
Maximum number of controllers reached. No more controllers can be created.

LR R R EIARE ONTAP NVMe FR 5422 PR Ao

fERF R FREBTEIR
TBUEETRANRHHNBBRTRAIEE, EFHRE Trident 26.02 HESHARE

Fk Trident LA FBBRFRAGFIREY
E RWX NVMe EN FHBA FRFIETR:

1. %% Trident 74 El 26.02 HESARZ

2. ¥4{ER RWX NVMe HHIFRE Pod 48/ EIZRIZS,
3. MINRE TIERHIEEER RWX NVMe %,

4. ¥ pod EFY Bo

IS B B0 AT R R ER LR F RAREIER RWX NVMe &

* HEPRREIGER FEA NVMe XA RWX &,
* 64 TRRBRHFIEAFE RWX NVMe %,
* Hfthi e XA E M iR =2 8mm,
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ERIZE R R

Trident B3 e & 2 N EFHEIREIEF 2 EINH R M RKIEFA TSR B, HEERAITHI2s
B B4R, Trident ITHI2SSHITIRFMEIRIE, MARKNEBMITEIIL, MMEEEK
SH L 12EM Kubernetes IFIEFIRESHFEMH S,

EEPEZ AT, 1BHAEWLE Trident IRShIEFEIEX A R FHEHIZS oI B, UKL IREFERFTE Trident
gg.oe FERE RN SRR, XEBTEME RS MNEIE REFHEIEN, 1THIZET BIERIALTEZAR

[s3Ye)

KEELSHE X

EHlER R Rt

R AT BIEEE Trident IZHISRFHTRIES MEAEIRIERIEES, MARERENIENEHITFIIN, XL
FEESEIE. BERFIREA/); REBLIBMMER, SRHHEUELRST; UREREE,

BREEHIZEAT BN, FREMNER LLIVIREREN#IT,. XIENMTERE, HBLDTEAEAEH A
PersistentVolumeClaim # VVolumeSnapshot & {ERIIF1E AR 2 iR ERTE],
AiNTTR (BITETD)

AIAMBRT, Trident IZFHIEE—RGE—NEE. SR, MR, FBA/NIRIBIERTE Trident BEIF—12Z
AITER. BRITRABMEREXFNAIAME, THEE,

RITIRIVEUBRAZSERTENHNENR, XERFEERTRETTEREN, 7 BREHISEIT B

EHles e B

Trident ZHFH N R EIFEIRSIIEFHRRRAERSIEHIZZ T B,
EX&RT

LUITFIRENFERFTE Trident 26.06 IET LB ST iTHI2S ] i R4 -

®* ontap-san

®* ontap-nas

®* ontap-nas-economy

* ontap-san-economy

* google-cloud-netapp-volumes
* azure-netapp-files

* solidfire-san

The google-cloud-netapp-volumes #l google-cloud-netapp-volumes-san JXGHEE
@ FAREl Trident X ‘google-cloud-netapp-volumeso IBZITEfGiRACE oG

A google-cloud-netapp-volumes-sano
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AT

LU IRENAE P SZHPRHEHIER AT R IE1ER Trident 26.06 BRI ARTR S IIRE:
* asa-r2 (SAN 1 NVMe)

IR EhiZ P B LU T BRI

* RIS H A M PTAR T IHEFN I,
* THAREERR AR RETAEFRZE .
* NetApp REWIEEFHIRHER,

enableConcurrency FY T {E[RIE

L& "enableConcurrency IR &9 "true’BY, Trident 2xiEHIs ERNFIERIRNAH AR, ZIKERNN
BF& 1 Eikm. EFENENEHRIENRDIEFZHE.

SN ENRRESNIERIER KA W ARG T RPVIRDIEF. NREARIRERAS ZIFNIRIER, N
Trident A"2E50, FHH Trident AEFINER AR TN F N EIR.

BEMER, EHFRENEE ERTEXFNRHRFNEIER, REPRGISRTYT B,
BRZH]

@ ERAiEHISETY BREZA, BHINE T EEENEIRYEREN LK HERATRETIERFHIXE)
2. MREMERERIZFFNENIER, WEBREINEER, Trident FIABE.

ERTRIRERESRAEH BT Bt

SNRERIIFIR 1R(F

ERR IR, HiBEUTHIZRIFRE BRERE Y R%.

EREARR TR REMIABITRN. FTEERAEHSEAT Bt
IB(RIREE B LIRE RERIABITIRT

ERERISEAIY RS

‘enableConcurrency’ BCEIEIITHITHIZSSEIRIY B, £ Trident
RN EHMEIELN, HNEBEAILIED,

Trident 12{EGERE

EEA Trident ZERT B REHIZERY B4, 1ETE TridentOrchestrator  BEXHIR (CR) HE

‘enableConcurrency 18BN trueo
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MR

BB 4RIE TridentOrchestrator CR #4§ enableConcurrency IKEHN “true:

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

A CR:

kubectl apply -f tridentorchestrator cr.yaml

neERE

{E4MIAB TridentOrchestrator CR LB BIEHIZs i B

kubectl patch torc trident --type=merge -p

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

I3 Trident EBNATIRE:!

kubectl get torc trident -o

Jjsonpath='{.status.currentInstallationParams.enableConcurrency}'

Helm ZfE

EFA Helm BRITHIZSAIY B4, 8% enableConcurrency BEIEEN “trueo

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

WERE

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

20



HE, FEENX values. yaml prglis=ab= enableConcurrency RE N true:

# values.yaml

enableConcurrency: true

SRIG{ER values X REERFAE:

helm install trident netapp-trident/trident-operator --namespace trident

—-create-namespace -f values.yaml

tridentctl ZfE

EffM tridentctl BEEHIZRAT EBMY, BELREIEPERE -—enable-concurrency o

MR

tridentctl install -n trident --enable-concurrency

mERE

BEHEIE “tridentct! BE LSRG BRI, BEIE Trident HER U TIREERRE!

tridentctl uninstall -n trident

tridentctl install -n trident --enable-concurrency

WirRSERRBEH R B
BREHSREYT RIEE, KIE Trident ITHBRSERAHANBE R TIET. LEEFIZE Pod BE:

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

BHEE—MABBHENEEEE,
FHERITH
BREHIRAY BIESG, Trident SIS LT

* Trident ¥ 822 F BT HRIVARIE BT RBIE

* Trident MELRE—ZREVRIEEITFTIL, LUREFHRIE—E,

* (MM RIRENAVIR(E 512 R R LR E IR EE I #1T,

* Trident X7 & ONTAP API i5KIRHEI NS EIE LIF 20 1, UBLLEREFERFETH,
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* MRZNMEHHEHEENERE LIF, WEelH=1t 20 MEKRAIRE],

AR EIMPRE!
LU ETUEAT Trident 26.06 FHAYISHISSATY B :

* IEHISR AR B AR AR AT SIRPMIREER . BXIFAES, EEL BAZH,
* Trident IZHIZSEABEEH L, IRATIRERF AIRERNH LIRS,

* BESHERRTEEFERANGFERMNER. EiRmEEEHH Kubernetes API ARS5 23 M EBE,

* BHAARERIENEIREERAN G EH,

* IEHISRM AT BT NERRBREIZE P H AR,

* AT EFER A E T eI ReRIME A —HMEE, HERIREERERMANZEREIT .

* BFHITIIT, ERHLRETRESEME SR, Einfl BE I ERZHEiREmt.

BN
EERIERISEEY BIEZAT, BRAUTIE:

1. #WINE N ENEIREEA AR A AR ATSE T RPHIREHIERF.
2. ERERTATFEFZH, BAREIREFEERNHEN.
3. NAENGE, BiEEERBEHISRYT B,

fEFRIEHIR rTY BRI, BN AU T —AREIN:

* WFFESAY RENESIFE, BEREXNLFRIEIER.
* (NEIREF RIS R AT SR Z .

* RREITHY itz e im Al e hl 28 14 5B

* 1B707E B A PRI IR EIRF

Boh&T &

HapEY BIE Trident BRI AGREBEFEANT X EEXNHREN B K, LthInae
AR RIEEAE, HEBTHLEEREXRMSHAIN AEF . £A Autogrow
Policies SRIL EahEY B, Autogrow Policy FEX :

© AT EARBERE
© BHKHE
* BALUATIBIRAK N

() umTExmRIREREs, S0ANKEMEN, BRTFEEDER.
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E=PN
EREBDST R, EHEBEUTER:

* Trident 26.02 SXE=ARES
* AT BI% "TridentAutogrowPolicy’ B & X &RV E T A B A5 R HIF R
* StorageClasses FEE allowVolumeExpansion: true
* ZFFHY ONTAP MY
° M FRYE (NFS)
° Internet /NEYITENI RGO (iISCSI)
° EERRMERNFIRFEE (NVMe)
° FEERBENIY (FCP)

PR 1

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

* WFEFHEXIENES, MR growthAmount NFEHFF 50 mebibytes, M Trident KEFEBEARNZ
FIBTHRHEEME 51 mebibytes, BHREBEMIA/NTEE "maxsSize.

© EfRHIRIRR, RFEAEIRITH, REMBEERTEEIT E.
* H53XE ‘maxSize B, FREEFH—TIT B,
* XFFEMET BN

° ML FR L (NFS)

° Internet /NI B R SHEO (ISCSI)

° EERRMERFIRFEE (NVMe)

° JtefmE Y (FCP)

FRBEMMEKRIKILES
FILATE R K5 BC & B ohig KRB
© FRELLF: NFREBIRERIME (ERER)
* PVC 43l BEFMERINME (ERER)
82 Autogrow KA
LUERIEXHBEHER, Autogrow Policies /B BEET Eo
BRREREE:

* B&RE Trident 26.02 S{E S ks
s EFAamihnizHIfNELLEIE TridentAutogrowPolicy RiR
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* TRRITEREIEKER
Autogrow Policy EX T BEEREIEX WA EHEN MR BT B.
&7 LATE TAERAZ R RERY 812 Autogrow Policies:

* 7£8J32 StorageClasses f1& 7 i
* 1£ StorageClasses F1t/g
* BESER

XM REEEERESSINBIYT B, MEFEHLZIERR,

Autogrow REZHISE

Autogrow Policies  Kubernetes BENXEIR, EXIT:

FE WieA B WALETH
name M —SRBEATIR T FRE I~
usedThres ki BRINAET DL BolkFE =
hold FFER
growthAm AZ|FENEEKNEET Btk &
ount AN
maxSize BAEA/NEH Kubernete Z&

s &
8% Autogrow KA
3

1. QU E X Banig KRR YAML 3CfF:

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

maxSize: "500Gi"

2. WREN TSRS

kubectl apply -f autogrow-policy.yaml

3. WIEREESELIZE:

24

Nt
production-db-policy
ll80%ll

ll1 O%ll EE "5Gi"

"500Gi"

BRIA
p
x

l|1 O%ll
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kubectl get tridentautogrowpolicy standard-autogrow

FriHA%E
NAME USED THRESHOLD GROWTH AMOUNT STATE
standard-autogrow 80% 10% Success
REIERTE
BIEEERERS, Trident WIEREH AU TREZ—:
A=) WiEA HRETEN
58] RSB IIEH PIHEER, o
KM KM EIBIEEEIR, BEEHEBENE.
IETEMIER ETEHITHIBR. FHF5TH.

15 RI8S StorageClass <Bx
&A] LAfEEA “trident.netapp.io/autogrowPolicy #t;34§ B ohig K 5% 5 StorageClass XA HK, M

1850

1% StorageClassAt ERIFTE AP AL R,

@ StorageClass IR H allowVolumeExpansion: trueo

P
1. {# M Autogrow Policy ;¥ FE 65k {&24 StorageClass:

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. 7 StorageClass:

kubectl apply -f storageclass.yaml



3. RIEtRE:

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

PR

production-db-policy

RERM TR
7 StorageClass #1 PVC ti& & Autogrow Policy 53#BT, Trident N LA TR FRMI :
1. *PVC R M. *MNR PVC I&E trident.netapp.io/autogrowPolicy, MIBRERZE,

2. StorageClass ;IR {UEATF PVC &EFRFEHIE .
3. MNRFHEEREERE, NWARKRA Autogrow Policys

StorageClass 157% PVC #5E BTN
trident.netapp.io/a FXIZE A% standard-agpo
utogrowPolicy:

standard-agp

trident.netapp.io/a trident.netapp.io/a f#M logs-policy (PVC Z&z= StorageClass) o

utogrowPolicy: utogrowPolicy:

standard-agp logs-policy

trident.netapp.io/a trident.netapp.io/a THINMEKERE (PVC Z2HEMEK) .

utogrowPolicy: utogrowPolicy:

standard-agp "none"

RIKE trident.netapp.io/a HI& dev-policye
utogrowPolicy: dev-
policy

RgGE RgGE T BTG KRR,

=N

UTRBIERT ARBAFIEVE I Autogrow Policy FEE.

E PR R R<T 5R B

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

name: production-db-policy

spec:

26



usedThreshold: "75%"
growthAmount: "20%"

maxSize: "S5Ti"

BREEEKIEENHTFME

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

maxSize: "100Gi"

BERINMENR/)ERE

LT 2B growthAmount 1 “maxSize B, Trident ERZAIAME( 10% K, TRA/IY)

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

name: logs-policy
spec:

usedThreshold: "85%"

BEBEX maxSize f1ZAi\ growthAmount AYZREE

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

name: default-ga-policy

spec:
usedThreshold: "70%"
maxSize: "100G4i"

TFRHI maxSize HOEGHIE K

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

name: aggressive-growth-policy
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spec:
usedThreshold: "80%"
growthAmount: "150%"

BEDHBE I ERRER

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

maxSize: "100Gi"

()  =HSuESL. NBEEOINKIKBI (I, Trident £IEE NI NIRE AL,
NAS StorageClass £ 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£fH 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"
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fsType: "ext4d"

allowVolumeExpansion: true

E12 Autogrow KB
8l# Autogrow Policies fg, AIUAEER. EFMMRFEN]. SRS ERLS EREH

o

#E& Autogrow R

HIHFrE SRS
£ kubectl FIHEEHBIFTE Autogrow Policies:

kubectl get tridentautogrowpolicy

&, WRILUFERA tridentctl:

tridentctl get autogrowpolicy

BEERBIFARES
BEEERBHTEIENRES:

kubectl describe tridentautogrowpolicy production-db-policy
2L YAML BB B R REXEKNE:
tridentctl get autogrowpolicy production-db-policy -o yaml

E ¥ Autogrow RE&
TR MBI B RS B H@E. B KEFTKRAK/N. BoOF LA ERZREHNFIEEEN.

() EuapwERILEROTREE, MR, BELEREF R EY,

pg
1. YRIETREL:

kubectl edit tridentautogrowpolicy production-db-policy
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2. IRIBEFEEEN spec FEL:

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

3. RIFFHIRH, BEoRIIENER.

BEFTERE

* BIRRR: FrE A RREBIERE T RIS KIHERRAFH SN,
CEFEFRHE: "EERT T RIE KRR

© Sl RETRETEIRAE IR ARISIEE L,

* EEEN MBI E R @AM A

fp& Autogrow B
Autogrow Policies ERZLE2RRIF, UBALEESEHERNREIMIER.

g
1. MIERERES

kubectl delete tridentautogrowpolicy production-db-policy

2. MREMEEAER, WHERREFHN Deleting RS, REZZIMNE:

tridentctl get autogrowpolicy production-db-policy -o yaml

3. NEBMREMIEPRIFRER. M TFIETRHEE—IT:
© I AL BIRERIZEN "none™ REXNFEABNEK:

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

-—-overwrite
° A B: TEMBRERE:

kubectl annotate pvc <pvc-name> \

trident.netapp.io/autogrowPolicy-
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WFRTH

= T
REBERIZER SIS I BIIRS
{55 FR I 5B SN Deleting RS, AKLERMEIEER, EIMBRFAES.
FiE %192 M EEBS s RS RUESIGHMIGS, SRS,

1547 Autogrow RESfERIE)

ERAREBRES

tridentctl get autogrowpolicy production-db-policy -o json | jgq '.volumes'
EEERIRR

kubectl get pvc database-pvc -o

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

kubectl get events --field-selector

involvedObject.kind=TridentAutogrowPolicy

S FREITY
Autogrow ZHFLUTFERETNIN

* NFS
*+ iSCSI
- FCP
* NVMe

@ 3F SAN %, WIREEM growthAmount A 50 MiB Z{E/L, Trident = BIFIAE KR/
REAVEKEIEINE 51 MB, AIIRERERANFEE "maxsSize

2N =y
Autogrow 2#F ONTAP [Giifi. Autogrow i£3z3#F NAS F1 SAN &M Google Cloud NetApp Volumes (GCNV),
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EXNPRE

* ONTAP NVMe Ei4R%E: EAEF 9.16.1 B ONTAP iRABIZENE R ZIFETNIL K,

WAL (FEE) ¢ BMENATARNEMEKEKE, Bkt AERATIES. WRFHIERHTE
EBFETIRAN. EMIANTERESM, BKRE Trident =628 HEHHY "Migration completed" JE £

= D In) R A

Trident fAIBHE(EEE?

Trident ¥4 ST HEABER. HEAMNABEBT ‘usedThreshold BY, Trident £6IE—PMREFAEEANEK,
FIRERER growthAmount i B,

f5lan, LEERBEREIL 80% MBEMAY B, HEXFEEK 10%, &Z ALK 500 GiB:

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

EREAUEEEEEENARE?

Z &R LAFERY 8132 Autogrow Policy, FiBidARINZLEHT trident.netapp.io/autogrowPolicy ;¥ BIEEN B TFIE
PVC, f&TLFEHBIE PVC ¢ StorageClass.

RN ATIE 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 FKFEIAT7E StorageClass 1 PVC LB B8 KK, sxEHA?

PVC 3G M. MR PVC BF “trident.netapp.io/autogrowPolicy 3%, NIFitStorageClasstsE+4
, Trident #REMAZE BXIFMER, BB "HREILTE
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40, {Ri%it StorageClass:

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

name: ontap-gold

annotations:

trident.netapp.io/autogrowPolicy:

provisioner: csi.trident.netapp.io
allowVolumeExpansion: true

Itt PVC Z& & StorageClass HEK:

apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: database-pvc

annotations:

trident.netapp.io/autogrowPolicy:

spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 50Gi

storageClassName: ontap-gold

"standard-agp"

"logs-policy"

Trident €/ logs-policy FBF ‘database-pvc, MAe standard-agpe

AR RBESHBNEK?

¥ PVC JFFRIZREN "none", MIKERBEZFIZENE( StorageClass 5! TREE:

kubectl annotate pvc <pvc-name> \

trident.netapp.io/autogrowPolicy="none" \

-—-overwrite

ERIRIEREEZAEMEK:

kubectl get pvc <pvc-name> -o Jjsonpath

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

none

L #315% maxSize &L EHA?

Trident ZLEY BizE. BEMEFERAEMHEEILINEIE usedThreshold, BEYRARENZELEH—T AR /IE
Ko

g0, FERLLERRE, Trident 7£5A%F) 100 GiB [GZELEY BE:

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

maxSize: "100Gi"

gﬁﬁf@%ﬁ,%@%mwQMeﬁﬁEEE%OZ

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

HAUEAR BB ERIER T ERRG?
TEEMERE, FRAIZRENAMEERHRE T EKITENEAISH. FREEHMEMS.
R ETERES

kubectl edit tridentautogrowpolicy production-db-policy

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

REFHIEL. WIEEHMENRE:

kubectl get tridentautogrowpolicy production-db-policy

FouHA%a
NAME USED THRESHOLD GROWTH AMOUNT STATE
production-db-policy 75% 20% Success
N AFRBVERBE AL TR BOIRZS?

‘Failed® WERREKRBATESWIEHEIR, BITUTHISKEEHRFAES:

kubectl describe tridentautogrowpolicy <policy-name>

B WREESIETLMA usedThreshold (WA 1-99%) « growthAmount ¥8Id maxSize, TIEMHY
Kubernetes BHEM&, 1BEEFMEHEMNA:

kubectl apply -f autogrow-policy.yaml

Nt AR EMFRRER?
RERERALRRIF. MRSMECRIZER, WHBRRKEZHN Deleting REH FFEMRBEPRERFIE S,
IRBIRFIMEE

tridentctl get autogrowpolicy production-db-policy -o yaml

SAEME PVC HIpRIERE:

# 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> \
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trident.netapp.io/autogrowPolicy-

MFRFRAEEE, Trident BRALEERHMIFRILERER,

Autogrow L fFi?
Autogrow 32#F ONTAP B, EiXx#F NAS #1 SAN % Google Cloud NetApp Volumes (GCNV),
Autogrow %4 NFS. iSCSI. FCP &1 NVMe 1% NVMe Ei5EEE ONTAP 9.16.1 LB AR,

FeFRIETNIEENESTEEBDY BERZHITTRELH TR, BIDIRIRE, 1BKRE Trident 154
2EE:

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

LR StorageClass ;Rffl 2R3 NAS #1 SAN [SimAc BRI B ahtg

NAS Fif

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 Gif

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
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SAN EHRRERKERZD?

3F SAN &, BRREEKEN 51 MB, IR "growthAmount EEE J3 50 MiB S &/, Trident 2 BEhIEE
BAMREERYIERIEINE 51 MB,

Flan, UEERBRIKE growthAmount "By “"40Mi", {B Trident }ERERIER SAN £ 51 MB 14

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: san-minimal-policy
spec:
usedThreshold: "85%"
growthAmount: "40Mi"
maxSize: "100Gi"

ERGXMETNERE, &1 growthAmount i€ & A ATF 50 MiB FI{E:

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

2 N\ Trident &

EaILUER “tridentctl import 8@ 8E A Trident SN FREFHABER (PVC) Fill
BEFEES NN Kubernetes PV,

BLAFD =B
BRI UABES N Trident LA:

* ARUNAEFAERENBRES
* BEEEN =R T IR AER

© EEKME Kubernetes 5E&F

* TERMERE HRIEE S N A R EE

AEEIM
ESAEZH, BEEUTEESEI.



* Trident REES AN RW (£5) A ONTAP %, DP (BERIF) HAIEZE SnapMirror Bing, TEES
A Trident Z 8, ENiZHABIEERXR,

* BB NSNEEEDEERENS. ESAEEERANS, BREZE, ARRITEN

@ XM TFRELHEE, EN Kubernetes ARRIREILAIAERE, HEAUBMHMIEERHEH
MNZE pod, XFIRER SEEUEIIT,

* &4 "StorageClass 7E PVC EE%E, 1B Trident ESAIRZRAMER NS, FHEEBTEECIREAE
RIBFEFIEM AT RPHITIER, BTEERFE, FAESAIREFAFTEEF L. Fit, BIEEEET
5 PVC HIEENFHEERNLENGRIMHT, SABFRERK,

* PEEXR/IVE PVC FHEMNIRE, THEMEMERFSNG, PV FERA ClaimRef 8IEZ] PVC,

o EUEIRRVTE PV FIGE N retain, Kubernetes FIH48E PVC M PV &, EIRERIEEH NS
Storage Class FY[EULSEBEILED,

° YN Storage Class BIEINEIZ A delete, Trident £7EMIBR PV BIMIPRTE(EE

* BINBERT, Trident B2 PVC FHE#R FlexVol HLAK /G LR LUN 2 gtree, &R LUEE --no-
manage fREASNIEFEES, HEE --no-rename TRiE LARE E R

° —-—no-manage* - REMFEH --no-manage #5i&, Trident AFEEFRNRESFHIFIT PVC 3 PV #11T
EEIMIINIRIE. MR PV RASRIREMES, LR EREMIZE, WEREMERNAE,

° --no-rename* - WIREMA --no-rename #1&, Trident BRBIMEAEEZHEEENEmAEH, LIEm
NZHF ontap-nas. ontap-san (B1¥E ASA 2 &%) ontap-san—-economy | ontap-nas-
economy (qtree &N) RENFER,

WNRENE Kubernetes AT AU IIERE, BEEIE Kubernetes ZIMNITEEER S
JBER, MXLEEmIEEE H,

* £ PVCHM PV EARMT —MER, ERABNEEN, ATHETESAZEUREREEEE PVCHl
PVo RMIECAMIFRILER,

SANE
&R LAER “tridentctl import’ B0 8 EH Trident SN FRE PVC KEANE,

(D) m®EmPVC TR, NEBTHRER tidentct RENE,

fEF8 tridentctl
STIE

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

U TR EBYRG:

kind: PersistentVolumeClaim

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

() GeEFENs®. PV EHREANSHNSKTESHSAR LY.

2. {§/8 “tridentctl import S8 S EIEE B & EM Trident [T ZFRUANRM—FIRIREME EEMZFR (B0
: ONTAP FlexVol. Element Volume) » 367 PVC XHHEREEFEE - B8,

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

file>

£ PVC %

pZ
1. EAREK Trident ENTREEIZE PVC YAML X (5181, pvc.yaml) o PVC XN EFE:

° name M namespace TETCEIEF

° accessModes. resources.requests.storage A0 storageClassName A&

° FRE:
* trident.netapp.io/importOriginalName: f5in_EBIERFR

* trident.netapp.io/importBackendUUID: EFIEMGIR UUID

* trident.netapp.io/notManaged (Optional): NIEFEEHBIREN "true"s RIAEN

"false"s

TEESAREESHRAINE:

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:
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requests:
storage: <size>

storageClassName: <storage-class-name>

2. ¥ PVC YAML X R/ Kubernetes S£8%:

kubectl apply -f <pvc-file>.yaml

Trident 3 BohISNEHIEELEE PVC,

ANt

BEUTRXFHREFINES NG,

ONTAP NAS 71 ONTAP NAS FlexGroup

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

* 3% ‘ontap-nas-economy RENFEFTE qtree KFIBIRFE, FLLARZIFREMEF A FlexVol &,
EfFFH “ontap-nas-economy IRENIEFZF N qtree, BEBREN gtree (FEARTK) o X
O Trident S\ qtree BY, EASHR FlexVol fEHEE % giree HTFHEH—HES N,

* ontap-nas M ontap-nas-flexgroup WHIFEFRARIFFEREENEZ,

{#H ontap-nas WRENIEFBIENET N EE T ONTAP £ FA— FlexVol &, f£F ontap-nas KohiEFS
A FlexVol EHT{ERIEMERE. ONTAP 58 EETF1ER FlexVol ERILUEA ontap-nas PVC 8\, ¥
, FlexGroup &R LUERN ontap-nas-flexgroup PVC & \o

{# 8 tridentctl B ONTAP NAS =l
UTFRAERMNAFER tridentctl SAFEESNIEIEE S,

RES
UTRBIFEAR A managed volume HEEIR N ontap nas HGHH:

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

fes=========sscsessssssssosos=s=s=========c fr==mmeme=s R L
fmmmmmmaaaa e fmmmmmaae fommmemaae +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fomm - fom -
fresmmmsamms emmmemesses o s e e e s n e s e e e == T e I+
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | cba6f6ad-b052-423b-80d4-8fb491ald4az22 | online | true |
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EZESE
f£F "--no-manage BB, Trident FaEaHRZE,

MUTRBIFE ontap nas [GiHS AN unmanaged volume:

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

et o= P
Fommmmmmm== et o= o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e SLEEEEattatt et S ettt o=
Fommemmomo= B e Fommeomoe e +
| pvc-df07d542-afbc-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | cba6f6ad-b052-423b-80d4-8fb491al4a22 | online | false |
Fommemmcemsmerrrrrrrrrrers s re e e em o S o mecemeoes
Fommmmmmm== et Pommmmm== o= +

{88 PVC ;31HJ ONTAP NAS =l
U T RAERINEER PVC ERENFEETERE S,

RES

LUFRBIMEIR 81abcb27-ea63-49bb-b606-0a5315ac5£21 §AFA “ontap volumel  HY
1GiB ‘ontap-nas #&, fEMA PVC FRIEET RWO iFRIER :

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-
0ab5315acbhf21"
spec:
accessModes:
- ReadWriteOnce
resources:

requests:
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storage: 1Gi

storageClassName: <storage-class-name>

FREE

IR RBIER PVC AR MIGIH 34abcb27-ea63-49bb-b606-0a5315ac5£34 FANZAN “ontap-
volume2 By 1Gi ‘ontap-nas %&, FHI&E RWO ifaiEL:

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-
0a5315ac5f34"
trident.netapp.io/notManaged: "true"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: <storage-class-name>

S\ qtree
(D atree $AR Trident 26.06 PHIRATIS L. RATUNRR LI AT EFHE.

M Trident 26.06 FF#8, #ERILUER “ontap-nas-economy IXEhiZF S AR ONTAP qtree § A\ Trident, i&@id
FlexVol volume #1 gtree Z#RLL “flexvol/qtree’ #TUARIR gtree, MUNEIEZ gtree B/EIHAY UUID, [HEAFLER
EMPN—RENEEFIHIERT gtree o

£/ tridentctl § )\ qtree

Bl flexvol/qgtree 1T qtree IEENER M. U TFRHFIMGL ontap nas economy B FlexVol volume
flexvoll § A\ qtree gtreel:

tridentctl import volume ontap nas_ economy flexvoll/gtreel -f <path-to-
pvc-file>

ES A\ gtree MAEHFRAE, BRI --no-rename’ inE. BF AN qgtree MALL Trident EIEEAdsARE, BN
*--no-manage #5&.

42



£/ PVC ;FESF A qtree
AT EREIE PVC:

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: <pvc-name>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "flexvoll/gtreel"
trident.netapp.io/importBackendUUID: "<backend-uuid>"
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: <size>
storageClassName: <storage-class—-name>

EIREBIMAE FlexVol EH gtree BFF, 1B "trident.netapp.io/importNoRename: "true" ¥, E¥ qtree EN
RAEFEE, BRI trident.netapp.io/notManaged: "true™ ;%%

mRAMEETH
HESNEFIA)
Trident Efn & qtree LIILEZ PVC &#R, FHI& FlexVol HEEZ A ontap-nas-economy f8 R 4E. ESRIT
1%,

——no-rename

Trident fREBINHERY FlexVol volume F1 qtree B#f. BFFHMEEE Trident S RLIE, BN Trident TIEE
I qtree BIMIFRIIEEIRE,

--no-manage

Trident 5| gtree ERAEBHEAMAR, BRAIEE Trident S8R £IE, Trident AMEAHNEIR gtree BVE
S SRR

SHRBEITH
NREHERBHFHRE, WSAR gtree ERAE gtree SHRIKIER, HpE gtree B HCHTHR

B, Trident ZES NS A gtree DEE— M SHER, TLHEY, MNMEBRTEBHNSHEIE FlexVol SHEER A
‘default %, M Trident 3% FlexVol EEFHNE N EIHS H L,

@ B FlexVol &5 BRI RE T Y EiEHME— FlexVol EHBEM qtree, {XTE FlexVol &
Y qtree BENERSA SN qtrees

@ RERIHEN Kubernetes EEHEMIE—1NERN SVM, HAESANBS—1MEEHNIEEIEN gtreeo
MERNEHEER—MNE, HPROVIREDRESIIFITLIRE,
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ONTAP SAN

Trident 235 ontap-san (iSCSI. NVMe/TCP #1 FC) #1 “ontap-san-economy IRENFEFHITES Ao

Trident ATLAS AN EE & LUN B9 ONTAP SAN FlexVol %, X5 “ontap-san IKshi2F—2, ZRhiEFENE
™ PVC tlI#E— FlexVol &, F1E FlexVol EH8JEZE—1 LUN, Trident A\ FlexVol EHEEHS PVC EXHH
XBE, Trident AJLAS ANEEZ LUN B9 “ontap-san-economy %,

UTFREERTMRASAREENIHTES:

44

HES
JFHEESE, Trident &35 FlexVol BEHEZ AN pve-<uuid> I, HI§ FlexVol HHH LUN EREZ R
1unOo

UTTRBISNEFET ontap san default [FiHHY ontap-san-managed FlexVol volume:

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

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

e et et - o
o e o o +
| pvc-d6eedf54-4e40-4454-92£d-d00£fc228d74a | 20 MiB | basic |
block | ¢d394786-ddd5-4470-adc3-10c5cedca757 | online | true |

e o o ———
o T bttt - e +

ERES

LUFRBITE ontap_san [GiHS AN unmanaged example volume:

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
it S S e et
o it it ittty S it +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o e e e S it o
R o fom—— f———— +
| pvc-1fc999c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | e3275890-7d80-4af6-90cc-c7a0759f555a | online | false |
o +om—— fom
et o e oo S et +



WNEREAY LUN BREYE] S5 Kubernetes T4 IQN #Z IQN B9 igroup, S0LATFRBIFRR, £EWKEIFEIR: LUN
already mapped to initiator(s) in this group. EEEMIFREENEHNECEMRET LUN UE NS,

Vserver  Igroup Protocol 0S Type Initiators

svm@ k8s-nodename.example. com-fe5d36f2-cded-4138-9eb®-c7719fc2f913

iscsi linux ign.1994-05.com.redhat:4c2elcf35e0
svm@ unmanaged-example-igroup
mixed linux ign.1994-05.com.redhat:4c2elcf35e0

ONTAP SAN-economy =
LX-FTW'J/,\TW@?Q ontap-san-economy Fﬁﬁ%—)\ﬁ"ﬁ*ﬂﬂﬁ%ﬁ%o

RES
J:‘tﬁ%)\ﬁ%%ﬁi, Trident ¥53X13 FlexVol BIFFIENHERRE. HEME— FlexVol SAZ1 LUN
BY, ERAEBIEERR.

LU RN “lun1” MFlexVol “toimport & AN 9 “vol-managed-saneco I &

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

S lunl'fg, Trident ¥ Flexvol FJm® (a0, |EdwEA \trident_lun_pool_xyz) o BM
HEERY FlexVol S NEAE LUN, IEREAHH FlexVol Z#R:

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

@ ontap-san-economy [GiH—REAN—1 LUN, ERILUERIZAEITZTNE N

EiTs

FRES

=}
LIBENEFEE LS, Trident A FlexVol, 1B, FlexVol 1 LUN #AJUE E Trident 55 29T

FlexVol a5 Z &1

trident lun pool STORAGEPREFIX RANDOMSTRING
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* STORAGEPREFIX 2/gECE™ storagePrefix M{H. BRIAMEN tridento

* RANDOMSTRING iR ERZFERT B,

LUN 8P 2 &K
WA LUN 8548 1unOo

5l
WMREH storagePrefix & “xyz, M LUN BEEEKZH:

trident lun pool xyz randomstring/lun0

Element

Trident 32#F NetApp Element ZX{4# NetApp HCI 8N\, A “solidfire-san’ IXEHFERF,

@ Element REpiZFZIFEENER. B, NREFEEENER, Trdent REHEIR, (EH—FhiE

RIE, BREZE, REHE—NER, ARSARENS.

LU RBNE1E/SN element_default §\ “element-managed %,

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

R e o= fommmmmmememem=
Fommmomomme Foommmmmrosmerereressssrermrmenessosoes Fomomomoe S +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmmmomeososorrenosmemereme oo me oo Fommomome Fommmmmmomoomo=s
Fommemmomo= B e Fommcomo= oo +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9c42-e38e58301c49 | online | true |

o fomm - fomm e
Pommmmmmm== o memes e e s s s s Fommmmm== o= +

Azure NetApp Files

Trident 235 “azure-netapp-files IKENEFHITEF N0

@ EEF N Azure NetApp Flles %, FETEERRFIRGE. EREEENSRHEEE ./ 2B
ZB53. 590, WNRFEHEREF .0.0.2:/importvoll, MEEFEN importvolls

MR ER azurenetappfiles 40517 ESAN— ‘azure-netapp-files' %, BIEAN
“importvoll,
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tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

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

e e e e e e e e ) fro— e s e
frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |
fossssssssss s e se s s oses oo sssssss s s e fememesmmeeeaa=
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Google Cloud NetApp Volumes
Trident X#5{#F "google-cloud-netapp-volumes IXEHFZFHITES No
U FRITEGIR backend-tbc-genvl EE A% testvoleasiaeastlo

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

e R e
foss==s=========c====== e fes========scscsessssossssssss==ss=sa=s
Fommcomo= oo +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fomm -
fosssmsmeemes e ae=s frememse==== fessmesee s s s s o s s s s e e
f======== fememe===s 4

| pvc-a69cdal9-218c-4ca%-a%941-aeal05ddl3dcO | 10 GiB | gcnv-nfs-sc-—
identity | file | 8c18cdfl-0770-4bc0-bcc5-c6295fe6d837 | online | true
|

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

RN EATE—XIFEEY, 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



= - t——————
o t———————— +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |

B et et o ————
e t—— et ettt ittt PP
- - +

| pvc-a69cdal9-218c-4ca%9-a%941-aea05dd13dc0 | 10 GiB | gcnv-nfs-sc-
identity | file | 8cl8cdfl-0770-4bcO0-bcc5-c6295fe6d837 | online | true
I

et e et e e e t——————

Bt ittt e ——— e ettt ekt et
- F—————— +

HENX Trident &ZFI5%

fEF Trident, EAILIARIRNES A BEXNBINITE, XEMFEIRAIEHIZMIREY
FI#BNRY Kubernetes iR (PVC)o X R LATE/GIRZKSE XIEHR, BFEIZBEXER
MBEXTRE; B, SATCENERSEFETIRR.

FaZal

FIERIBIE R MRS

* BOlE. SAMFEIRE
* XF ontap-nas-economy REhiER, RHE Qtree HEHIB TSR ITIER,
* 3F ontap-san-economy R&HFERF, 2B LUN ZIRFTE R FRIENR.

PRI
* BEXERNS ONTAP ARG F # Ao
* 38 ontap-san. ontap-nas #l ontap-nas-flexgroup WENIEFA ZIFEEXITE,
* BEXEBM A ERTINES.

Bl EHIERBIXEITH

* NRBATRVMERPEVEEZTHMAERE, NEHIERRK. B2, MRRIRNARY, FRIENE
MBRAEBRRE.

- UEEREREETNEERG RN, FHIETEMR. THRBNIREEH T UEERNEIERR,
ERBATMEIRANIT B /G inBC B
B AFEARAD/ SR B X B RE B HF 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}}"

Pool 51

"version": 1,

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

"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",
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"name": "{{ .volume.Name }}"

Yo
"defaults": {
"nameTemplate": "pool02 {{ .volume.Name }} {{ .labels.cluster

}} _{{ .volume.Namespace }} {{ .volume.RequestName }}"

}

an R IR
NN

"nameTemplate": "{{ .config.StoragePrefix }} {{ .volume.Name }} {{

.config.BackendName }}"

w5l 2

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

FREEHNER
1 HFESN, RANEEEERERINIRERN, FTREMTE. Fl:

{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}}o
HNFREESN, EE2EREIHTEXPREHNEXHETER,

Trident R FHER T B FMEFIZRIYF BIER.

NREMZB LW —RES, Trident FHINNTLMNFENFRF LR —HES,

R NAS EFENBEXBIFKEBT 64 MF/, Trident KIREMBENGZAERLH. W TFAEHM
ONTAP JXzhigl, MREZBIRRRE, NEIRIER/FRMK,

a > W BN

i ZTE]HEZE Trident NFS &
fEF Trident, EAIUEF AT EFCIESE, HE—IHZ N EBGRTEPHEE,

TridentVolumeReference CR AAIFEE— 1% Kubernetes 858 28] 2 @] & £ = ReadWriteMany
(RWX) NFS %, It Kubernetes R&ERAREEEGLUTHRE:

* ZRIpREER, BRTE
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* SERATFFRE Trident NFS HIREHIERE
* RAEH tridentctl SERIEMIEAH Kubernetes IhEE

HEIHBE T N Kubernetes & T8 Z [BIAY NFS &HE,

K ---------------- s Primary PV Secondary PV
‘ "primary" o :
namespace ace

1T Trident | . --- ;
namespace

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

TVol |€——» Tvol

e

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

TridentVolumeReference

A & 4 .PJ
=312 £.Ts - SRR ——
Volume

RELNTEBENANEE NFS HHE,

o FEJE PVC UHE S

REP R EEPIAER TIHER PVC RBVEIERINIR,

BT EBFHRTETEIZE CR MR
EEEBEREFTEITRATIEIMFAEZEBIE TridentVolumeReference CR BIIX PR,

ki

T BfrfE = aHeliZ TridentVolumeReference
Biren & IEIFRE H A2 TridentVolumeReference CR L5 & PVC,

EBRSETEFEIEME PVC
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Birf 2= EINFIEEIZME PVC LUERRBIR PVC HEIER,

& IRM Bran R =iE]

ATHRREN, BEaRTEXEFERMIBTEMEE. SEEERNBTSATEMEENMENRE. &
BN T RTEERF AR,

T
1. RSB ZTEFEE. TERGZTEFEE PVC (pvel), BII{FERH shareToNamespace i, BT 58
IREFRZTIE (" 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 REGim NFS &S,

o IR UERIES 2 RAYIRIE PVC HEZRIZ M arR=iEl, i,
trident.netapp.io/shareToNamespace:
namespace?2, namespace3, namespacei,

@ © TR LR ~ HEEIFrEaR=IE. B,

trident.netapp.io/shareToNamespace:

o {&E] LAMERY BT PVC LIS “shareToNamespace %%,

*

2. *EREER . "RIREIZREIEHMN RBAC, LIRFEFHRZTEIFAEEEBIFGRTEF6iE
TridentVolumeReference CR HIFX PR,

3. BirmRTEEE: EBirmRATEPEIES| ARG TER TridentVolumeReference CR pvclo

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

name: my-first-tvr

namespace: namespace?
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spec:
pvcName: pvcl

pvcNamespace: namespacel

4. BirapRTEFAEE . EEIMRATIE (namespace2) REIE— PVC (pve2), FH{#EF shareFromPvVC
JERRRIETEIR PVC,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

trident.netapp.io/shareFromPVC: namespacel/pvcl
name: pvc2
namespace: namespace?2

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

(D) B PvC HANBTINFRETFR PVC,

Q:t

Trident 32BXB 45 PVC E£RY “shareFromPVC A5, FHEER PV 81BN EEBCHNEFEERIRHOMNES, %58
BRE PV HHEZE PV EiERTR. Bin PVC M PV E RAERHE.

BsEES

TR LMFRE Z M an & EEHENE, Tr|dent>I—:ﬂﬂ|JF$$<T,}_up% Si8) EEARRAER, HRBNHAFZEREM
R EINIAIENIR. S5 AZENFE R EERMIEREY, Trident ZMFFZE.

f£F tridentctl get EMEE
EAZ[tridentct]l  KBERF, BAIEITZ get MPRRBMESL. BEXIFAES, BFER

‘tridentcetl BpHIEIN

Usage:
tridentctl get [option]

trig:
®* "-h, --help: %Egﬁgﬁj:lo
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https://docs.netapp.com/zh-cn/trident-2606/trident-reference/trident-cl.html

* ——parentOfSubordinate string: FEMERGIAMEEFES,
* ——-subordinateOf string: BEBRBIAEN TR,
PR %!
* Trident TAFELE BARss B = RIEAHEE, BN ZERXGHENEMEERD LBEHZEHE.

* [BAEEEIIMIFR shareToNamespace "8 "shareFromNamespace "R
‘TridentVolumeReference CR FHEHEXR PVC BIiFRINIR. EHREEIHRNIE, ELTMIERME
PVC,.

TAEEMBE ERITIRE. =ENHRR.

THREZER
B7REXEGIATEEINANESZER

* ME "NetAppTV" LBVET.

Ep L T2 fZ Trident &

B Trident, Eo]LUFEARBEE— Kubernetes (£E¥NAF[EfnZ T RIMNINE Bk & REB A
E#HE

b s
EREEZH, BREENBEFEIRNEEERFAFBEAEEHERNEES,

() 2% ontap-san fll ontap-nas FEEEIER 4 S ISEAE TEE, FLHRIEE,

(FSEV NI
RENSAEREE R,

o FR&EJR PVC LUstig®5
REs R TEFIBER T IARIR PVC FRVEIENNR,

9 BEFEERmZ T EFEIE CR HIAR
BETIERIE TR TEFIEE R TridentVolumeReference CR FIRR,

e £ Birm & FiEH Al TridentVolumeReference
Biren & TeIMER A E fI7 TridentVolumeReference CR LA3| AR PVC,
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https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products

e £ B ina S EIE R eIEEsEE PVC
BifH & TEMFEEIE PVC LMERSB=IERE PVC,
ACE R Biren & =S e

MRz, BEndTExEER
BN T RTEERF AR,

p

ResRTEFAEE. ERHEERMNBIRGRTEMEENIDENRE. &

1. RSB TEFFEE: ERMRATIE (namespacel "HBI#E pvc (“pvel, @IFEH cloneToNamespace' ;¥

2, BT 5BirdR T8 namespace2  HZEHINER,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: pvcl
namespace: namespacel

annotations:

trident.netapp.io/cloneToNamespace:

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident I PV & EGimTEES,

° WRILIERES DIRR5IRE PVC HEE

namespace?

iR =iE. i,

trident.netapp.io/cloneToNamespace:
namespace2, namespace3, namespacedo,

@ © WA LA ~ HEZIFrEaR=IE. Fd,

trident.netapp.io/cloneToNamespace:

*

o & LARERYEHT PVC LLEE “cloneToNamespace /%%,

2. EEEIEA:
TridentVolumeReference CR FYIX R (namespace2) o

HBREIRBIERE RBAC, METEre R = RIFFEEEB R TEHelE

3. BirmATEIFIEE: EBirmBTEPFEIE—5|AIRE PVC 8 TridentVolumeReference CR pvcls

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

metadata:
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name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. BYrmRATEFAEE . EBRHRTIE (namespace2) FIE— PVC (pvc2), #H cloneFromPVC 5
cloneFromSnapshot, UM cloneFromNamespace ;Ff#RIETEIR PVCo

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
annotations:
trident.netapp.io/cloneFromPVC: pvcl
trident.netapp.io/cloneFromNamespace: namespacel
name: pvc2
namespace: namespace?2
spec:
accessModes:
- ReadWriteMany
storageClassName: trident-csi
resources:
requests:
storage: 100Gi

PR
* X FfEA ontap-nas-economy IRENFEFECER) PVC, AZIFRIETIE,

R SnapMirror E%l%&

Trident ZHF— P ERF LRVRESMEEE LNBENE ZBINRGXR, BTEFHIELLE
TREME, ERILUMERGRTRINEEXEIREX (CRD), #A Trident Mirror
Relationship (TMR) & 17U T 21E:

e

* 8% (PVC) ZEINHREGEX R

* BFREZERREX R

* RERERR AR

* EREER (RS HRERA BN

* BT FTERF MERBFRISEEFRUT AR (TEITH RV FEA 5 50X 5 HAa))
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SHIAREZ M
ERRZ AT, BRRFEEUTIOREM:
ONTAP &£

* Trident: Trident 7 22.10 S EShRASAINEFEE T ER ONTAP {EARIHAYEF Br Kubernetes 58 .

* YFEIE: BAFERFIET ONTAP 8¢ & AERLURRIPAYIEE ONTAP SnapMiror RE ¥ ANE. 155
i "ONTAP 1] SnapMirror ¥ EIHEA" L T B S5 8.

M ONTAP 9.10.1 745, FRBETFRIIEARLL NetApp WAIIENfF (NLF) BIEZTUALMY, EXH—RERZ 1 I8
BN, BXRFEAER, 1HEI"ONTAP One MIFHBIIFRIE"

@ {X2#F SnapMirror FH 1R,

I
o EEEEF SVM: A ONTAP ZfiEfFiR. 155H "S840 SVM WEBIA" LT EZE R,

(D) WEREMD ONTAP EB 2 IS IR RN ERI SYM SHRHE—H,

* Trident #1 SVM: Mg SVM A e] AT Bir&EEE LY Trident,

25 1iE i

NetApp Trident 24553 HH LA T IRshIZE P 2 FHVTFHEZEEY NetApp SnapMirror 2 Ri#1TEE%]: ontap-nas:
NFS ontap-san: iSCS| ontap-san: FC ontap-san: NVMe/TCP (FEE&{ ONTAP ks 9.15.1)

@ ASAr2 2R HER SnapMirror #1TEERl, BX ASAR2 RANER, 15BN "7 2 ASA
r2 IZER5"

BIZEHRE PVC
REBUTSRHER CRD RIEEEN —REZREISIEFEERXRo

PE
1. £ Kubernetes 8 FHITUTHE:

a. {8 trident.netapp.io/replication: true BB StorageClass ¥ Ko
Tl

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

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

backendType: "ontap-nas"

fsType: "nfs"
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trident.netapp.io/replication: "true"

b. {EF%AILIZER StorageClass BlIE PVC,

Nl

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

storageClassName: csi-nas

C. fEAZHS B el MirrorRelationship CR.

Nl

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

Trident FREVERIN SRS BFEMN La1EEERP (DP) IR, FARIEF MirrorRelationship By status &

E2o

d. ¥XEX TridentMirrorRelationship CR LAFREX PVC FYARERRZ FRF SVM,

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. {57E5#B) Kubernetes E£8f FHITUTH B!
a. {§H trident.netapp.io/replication: true 2#1£l% 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. tI7EEE BIRFIR{E 2 M MirrorRelationship CR,

Nl

kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
state: established
replicationPolicy: MirrorAllSnapshots
replicationSchedule: 5min
volumeMappings:
- localPVCName: csi-nas
remoteVolumeHandle:
"datavserver:trident pvc 3bedd23c 46a8 4384 bl2b 3c38b313clel”

TMR spec BEMNRRFER: state, AFREMFBNXAZRS (BSH [EEFKE) ;
volumeMappings, RATEAM PVC SERZSARAERXREK; Uk TEERYAE

replicationPolicy #l replicationSchedule FEo



‘replicationPolicy’ # ‘“replicationSchedule’ FEREREM, ¥
‘replicationPolicy” ®&EN ONTAP EMIRDF snapMirror REEEVRIR, HE
‘replicationSchedule’ IREHN ONTAP IHXIBIRFR, WMRBIKE—FEL, Trident
RERTERRICENENE IR T, FEREXAMEEXLEFE, BIUXARGLEEN
KR, EFEARNZE, BERFRHERCIE MR,

Trident fEFAECE RS HISEBR 1R QIR F¥]9414 SnapMirror X .
1. EASHTRIER StorageClass 8i# PVC U7 X4%#HB) (SnapMirror B4T) o
Al

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 $§#2%& TridentMirrorRelationship CRD, IRXZAREE, WEELIES. MRFELXZR, Trident
BHIRIEH FlexVol & FI5 MirrorRelationship F1E X BYZFE SVM FHEH) SVM L,

=kt e

Trident $8f&% % (TMR) 2%&7= PVC ZEE§IXAZM—IKA CRD, B TMR B—1MIRE, ©5iF Trident FR
EIRERMT 4. BIF TMR BEBELUITRE:

* Established: 7&ith PVC 2HE&XANBINE, X2—MIHHNXA,
* Promoted: Zsith PVC 2 ReadWrite BRJ3EH M, BHal&BHRIGEXAEN,
* BEEIL: A PVC BIEFEGXAWBINE, AT ZBEGXRED,
c NRBIFESREZEEEEFEXRR, WNXNERAEMEILRES, ANE2BEBITENRS.
s NREUFIRSREILXR, WEMEIDRSIEERK,
Eit RN PR S HRIBlIR FH4EEh PVC
7E5EB) Kubernetes 528 EITLU T B :

* ¥ TridentMirrorRelationship B9 spec.state FERE AN promotedo
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TEITXKIRVERPE RS BBl $aB) PVC
T RIEIERE (E) #iE, ERTU TS BRFARGHE) PVC:

p
1. 7£3F Kubernetes ££8% £, S PVC BIRIR, HERFLIERRER,
2. % Kubernetes &8 £, 6% TridentTridentSnapshotinfoCR LAFKEXAERIFAE R

Nl

kind: TridentSnapshotInfo
apivVersion: trident.netapp.io/vl
metadata:

name: csi-nas
spec:

snapshotName csi-nas-snapshot

a. 7E4#Bh Kubernetes 8% &, 3§ TridentMirrorRelationship CR B spec.state FEZXE#7 promoted, F
& spec.volumeMappings(].promotedSnapshotHandle B3 /31REBRY internalName,

3. 1£5#B) Kubernetes ££8% E, i\ TridentMirrorRelationship BFIIRZS (status.state FE&) 79 promoteds

BRI RMEREXR
EMERERRZE, BEREFAHEEXRRN—M.

p
1. 7E3#B) Kubernetes ££8f I, iBMIREH T TridentMirrorRelationship L/ spec.remoteVolumeHandle FE&
HIE,

2. {£%4Bh Kubernetes 8% &, ¥ TridentMirrorRelationship BY spec.state FEEEH A reestablishedo

Hhig(E
Trident X3FFEEMN —LE_ERLI TR E:

RKEE PVC EHIZIFRIRE PVC
BRFREE—1EE PVC HI—NRZE PVC,

B
1. NERIZAYGEEY (Bir) SEEEMIBR PersistentVolumeClaim 1 TridentMirrorRelationship CRD,

2. NE CR) &E Bk TridentMirrorRelationship CRDo
3. EEEV MR (BF) PVCWE (FR) &8 LEIEHH TridentMirrorRelationship CRD,

HERE. X PVC Si4HE) PVC BIA/)
PVC RILUEEFE X/, MRBIEEEIHFIA/), ONTAP KB RIEFIBFT flexvols.
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M PVC iR E

ERprES, BEHFRBS LRITUTRIEZ—:
* MiBR%EEN PVC _EBY MirrorRelationship, XSHIFEHIX R,
* HE, I spec.state FEEE S promoteds

fiipx PVC (SeRiIBEHER)

Trident 2 EEHIRY PVC, HEZHMIIFESZAIRRERIX R,

flpz TMR

MpREEG X RZ—N TMR 28RS TMR 7E Trident S2RMIBR Z BT E R promoted K7, ISR IEIRMIFRAT
TMR BZF promoted IR, MARFEMENRGXR, TMR EHEMBR, Trident 22t PVC {&FH 4
ReadWrite, IEHBRISTEM ONTAP Hzsith# R SnapMirror ToiE. MNRIGFKEEGXAREALLE, T
BINEGXARN, BAERAERSR established HEEFPRZSHIET TMR,

ONTAP EXH BT B SR KR

BRXREI G UFERTER, EaILUER state: promoted BY, “state: reestablished FEEE#FH xR, EEHITE
FREIE M ReadWrite BB, ERILUER promotedSnapshotHandle 57 B X 71518 R 2RV E RER,

ONTAP B4 EMHIEGXA

&R LUER CRD $11T SnapMirror 5, ME Trident EIZiEIES] ONTAP &8, HZFEAUT
TridentActionMirrorUpdate &=\ 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 HIIKZS. ©RILUEXE Succeeded. In Progress
Failed BY{&o

{5/ CSI hth
Trident R LGB ERS "CSI iR IDEEEF eI 2 EFIE EMIINE] Kubernetes SE85HHY

-EI-/FE\\O
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RN

fEF CSI ?E?l‘lﬂﬁb, B LRI AN AT A I’_{Eiﬁllg’riﬂ‘;éﬁ’\]iﬁlﬂf‘E%‘J?‘Tﬁ,.ﬁ“E’\J¥$o NS, miREEE
Kubernetes B REEBEMETFXIEN T R, TRULUF—IMXKEANAETAKX, WU FARRENX
13, ?UT{E:_F?_;EKZ S A TESAHELES, Trident EE T CSI 1A

JF4AT 2 CSI Topology THAE "Itb4h",

Kubernetes et ihiFa &4 EE

* Y VolumeBindingMode "B N “Immediate By, Trident RERBEMIRINERHBER FEIESE,
i pvc RSWEBEERENDESEE, XEHIA "VolumeBindingMode, &R FAEEIRITIHRINIR
&R, BIEIFFASHAEEITIER Pod HEAEZEXK,

* ¥ VolumeBindingMode 1€ B WaitForFirstConsumer BY, PVC BY Persistent Volume BYRIZEFLEE
SWIER, BEIfERAZ PVC 1Y pod #WiIAEMEIE, @idxXMA, SIEMNSELUAEHEINEKFIEHEHE
B4R,

(i)  ThewaitForFirstConsumer HIEERFBBERIMTE, KALIRLTF CSI AR,

BEEMRA
EfEMA CSI #ath, BRFEUTRA!

* IB1T "S21ERY Kubernetes Hr7s" B9 Kubernetes 585

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/amdo64"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elle4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdoc4"}

 EEPMT ANEBSIANEINEA (topology . kubernetes.io/region
‘topology.kubernetes.io/zone)liiE., TR Trident 271, XEMMT WIZEFETERHPHNTR
L£*, LUME Trident EEHRINZFEES T,

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-
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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"}]

T 1. IR RAAINEIR

Trident FfEEiHAI LUt AR TR AMKIEEEFEMEES. S0 GiHa0a UEH— 1 aE
“supportedTopologies R, ZIRFTIRZZIFHXIFH X TR, W FEARILLEFiRE StorageClasses, RETE
FRMX/XIFPEENNBERIERE, 728185

U TR EIHE XA

YAML

64

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl

managementLIF: 192.168.27.5

svm: iscsi svm

username: admin

password: password

supportedTopologies:
- topology.kubernetes.io/region: us-eastl

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

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

topology.kubernetes.io/zone: us-eastl-Db

JSON
{
"version": 1,
"storageDriverName": "ontap-san",
"backendName": "san-backend-us-eastl",



"managementLIF": "192.168.27.5",

"svm": "iscsi svm",
"username": "admin",
"password": "password",
"supportedTopologies": [
{
"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-a"
by
{
"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-b"

supportedTopologies BF AN RIFREXKIFMAIAXMNTR, XEXIGF ] BXRRA
LA7E StorageClass Hig R A IFETIR. M TEERFRENXIGMATAX FE
StorageClasses, Trident 21E/5i% L EIES,

BOAT AT NMEFEMEN supportedTopologies, BEIATRAG:

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

UL RBIH, region Fl zone IHFERREFMMIIIE, topology.kubernetes.io/region
topology.kubernetes.io/zone &7 A] LAMBP R F AFE M,

FIE 2: TXIRIMNKAB StorageClasses

RIER LA R T R BHEIMEE, StorageClasses BJUEX N B EHIMER. XRHERE PVC IERIRIEIRN
MTEfEH, LURBILER Trident BEEMENT R FE.

BEUUTRA:

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: ext4d

£ LR HtEY StorageClass XA, volumeBindingMode IXEN WaitForFirstConsumero, fEAIL
StorageClass 15K PVC £ pod F5|BZRIASHEMIT. HH, allowedTopologies IRAEFERRIXIEF
HIX, netapp-san-us-eastl StorageClass £ LHE XM san-backend-us-eastl [k LEIE PVC,

S 3. SIEMER PVC
B2 StorageClass FIFHME EIFiR/E, ST LUEIE PVC,

BB TRA spec:

kind: PersistentVolumeClaim
apiVersion: vl
metadata: null
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name: pvc-san
spec: null
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 300Mi

storageClassName: netapp-san-us-eastl

ERLERBIE PVC SR TER:

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

E(F Trident BIESEFHBEHEES PVC, iETE Pod H{ER PVC, BEEILATRAI:

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

XA podSpec 157 Kubernetes TF us-eastl KIFHFHTI R EIAE pod, HM us-eastl-a F us-eastl-b
B A X FRBY AT R AR TR

BEEU T

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>
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kubectl get pvc -o wide

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE VOLUMEMODE

pvc-san Bound pvc-ecblela0-840c-463b-8b65-b3d033e2e62b 300Mi
RWO netapp-san-us-eastl 48s Filesystem

EiEiR LA E supportedTopologies

AL E R FENS, B S supportedTopologies £ “tridentctl backend update FI%IR, XA M
BEEENS, XBATREL PVC,

x*&:%ﬁ"'fm on
- EERBRNAR

* "nodeSelector"
o "EFMMER R EMM4E"

* ERABER

{5 Trident |REB

HA % (PV) MY Kubernetes HRIBL 1FEMBT B S EIZS, Ea] LRI Trident RIZER
%E’\J’H&m, S \TE Trident SMERRIZAVIRER, MIIBRBOIEHE, HMRBRIMESE

RN

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

2 ST RER

a2z Al

WA BSMRREBITHIZN B EXEIREX (CRD) ABEERRER, XE Kubernetes #rE23RVERSR (15130
: Kubeadm. GKE. OpenShift) o

YNRIERHY Kubernetes RIThRANELFIRIRITHIZEHM CRD, B2 [HIEE RG]

(D) %7 GKE FEROIREBSRE, SRR, GKE SRNENRMRALHS

BIEEIRE
g
1. 83— volumeSnapshotClass. BXIFMES, ESM "VolumeSnapshotClass”s
° driver ¥8[M Trident CSI IRaHFZER,
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° 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 BIRIR,

cat snap.yaml

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

persistentVolumeClaimName: pvcl

o HbRBIARA pvel B pvc BIEBREIR, REHBFFKEN pvcl-snap. VolumeSnapshot
EMUTF PVC, HE5FRTEFRRIER "VolumeSnapshotContent X & #8xEx,

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

o AT LUBIIHEIR volumeSnapshotContent " F&RFKIRF “pvcl-snap VolumeSnapshot,
*Snapshot Content Name #riR A L IRFBIZ AR S5 VolumeSnapshotContent 3¥%, "Ready To Use'&
WRTNREB R T RIEMH PVC,
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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
MEIREEEIE PVC

&A] LUfEA “dataSource 8ll3E PVC, ER& A "<pvc-name>"fJ VolumeSnapshot fEREEETR. B3 PVC &,
A LUEEE pod HEGEREM PVC —HEH,

@ PVC B 5 REMEEINGREIE. FSH "KB: TaEEAEmM Trident PVC [REEBIE

PVC",

UTREUER pvel-snap fEAEIREEIE PVC,

cat pvc-from-snap.yaml

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

- ReadWriteOnce
storageClassName: golden
resources:

requests:

storage: 3Gi
dataSource:

name: pvcl-snap
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kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

SNGIRE

Trident 32#5¥ "Kubernetes F1& Snapshot i7iiz" B EIEREEMBEIE VolumeSnapshotContent WRHFSFA
7£ Trident SMEREIZZAVIRER,

FIaZ Al
Trident KB RIZHF N IREBHIRE,

P
1. £ EIER: PIES|IAEHIRER volumeSnapshotContent R XIFBEN Trident FAYIREE T 1E7R,

° ¥ annotations FIFIHIREBIBZFIEEN trident .netapp.io/internalSnapshotName:
<"backend-snapshot-name">,

° £ <name-of-parent-volume-in-trident>/<volume-snapshot-content-name>'FEE
‘snapshotHandle, XEIMEPIRERFIERTE "ListSnapshots A HIRHELE Trident BIE—(E .

@ HF CR @& &MREl, <volumeSnapshotContentName> Jo EIRLRILHAD SR IRIRRE R,

ANl
LITFRBIEIE— VvolumeSnapshotContent "R, ZMRSIBARBIHRE “snap-01.

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. EHEIER: 05| volumeSnapshot " XW&RM “VolumeSnapshotContent CR, XFFIEKRIEISE DD
& Za|H{ER “VolumeSnapshot B3R FR,
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Nl

UTFREIEIET — VvolumeSnapshot "B A “import-snap By cR, H5|HTRA 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

- REIE (TBRITEMIR(E) . IMERIRERZRINAIFTEIEZEN VolumeSnapshotContent‘#Eﬁ'
‘ListSnapshots J@M. Trident BJ# TridentSnapshoto

° JMERIREREZRE VolumeSnapshotContent KB N readyToUse, & VolumeSnapshot IZEN
trueo

° Trident 1R[8] readyToUse=trues

- ERBF: 6 PersistentVolumeClaim WAG|BH VolumeSnapshot, HH spec.dataSource

(2 spec.dataSourceRef) BAFFE VolumeSnapshot &R

5l
UTFREIEET— PVC, 5|FH&H volumeSnapshot "HY " 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
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fERRRIME SLIE

ENBE R TR snapshot BR, LUE#HEEA ontap-nas'# “ontap-nas-economy IRoHiEF AL ERENRARES
%, B .snapshot BRI EZMREBIME $iE,

EAERIRIER ONTAP CLI B EEREELATIRIBHRIERIVRT.

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

() FEREESN, SERNEERE, ARRRBEIAEHS B MNELE S,

MIRBEFLHIE R

Trident €/ TridentActionSnapshotRestore (TASR) CR {2 HIREM Gt EIREIIEE, Itk CR fEAHSI
Kubernetes 1#&1E, TEIRIERMETRRIFELEFT,

Trident 3Z3F1F ontap-san. ontap-san-economy. ontap-nas. ontap-nas-flexgroup. azure-
netapp-files. google-cloud-netapp-volumes # solidfire-san RENFERF_EIRFERER,

FaZ Al
T EBHER PVC MA ARNSIRE,

* HaiA PVC REEHE,
kubectl get pvc

* WIFERBES A AR,
kubectl get vs

S
1. 82 TASR CR, UttR I PVC pvcl M#&IREE “pvci-snapshot 8l CR.

(D) TASR CR4FHIFAHE PVC F1 VS Wi ialh,

cat tasr-pvcl-snapshot.yaml

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

name: trident-snap
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namespace: trident
spec:
pvcName: pvcl
volumeSnapshotName: pvcl-snapshot

2. W3 CR MIREBHRE, IR MIREBFIER pvelo

kubectl create -f tasr-pvcl-snapshot.yaml

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

“

Trident MIRFRFIRE #iE. LRI LAINIIERIREFIRE

kubectl get tasr -o yaml

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: "2023-04-14T00:20:342z"
completionTime: "2023-04-14T00:20:372"
state: Succeeded

kind: List

metadata:

mn

resourceVersion:

* ERZHIEAT, IR, Trident A= BIERLIENE, BREEFRNITILENR
@ * RBEEHESIFRMEY Kubernetes AR AIREF B EERZTNRA se HN AiEF a2 =a
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2172 TASR CR,

MR AR REXIRIREY PV
MR B XEXRIRIA A LR, AERAY Trident BREN A BIRRE"s BIIREREZLUIIER Trident o

HpE BRI IE R
INREH Kubemetes KITHR T ELIERIRIZHIZIA CRD, EAILURU FARHBEEN.

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-
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. gl RARITH2R,

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, FFTF deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml' 3
B ¥ ‘namespace B a2 =8,
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EESIEES
R

* "VolumeSnapshotClass"

{5/ Trident H40REE

ﬁﬂ% (PV) BY Kubernetes B4R1RE NetApp Trident 122 T RIS NEIRB (—HER
B2) BYThEE, HEAMRBRRIERE—ESAENZNENEIZ,

@ VolumeGroupSnapshot i Kubernetes 8 beta API Y beta ThgE. Kubernetes 1.32 &
VolumeGroupSnapshot Fi BRI &R 2.

SIESHIRR
T EEIRohIEF 2 aHIRR
* ontap-san REHFERE - (WEHEF iSCSI #1 FC thHi¥, REAF NVMe/TCP il

* ontap-san-economy - {G&AF iSCSI il

®* ontap—-nas

() NetApp ASAI2 5 AFX THE RS R S BAMRR.

FFaZ Al
* BARIEN Kubernetes hRZ< /9 K8s 1.32 S E SRS,

* WA INPRRITHIZESM B EXERBRE X (CRD) A EEEARER, X& Kubernetes 4rH2sRVERST (530
: Kubeadm. GKE. OpenShift) o

INRIEH Kubernetes Z1ThR N ELIEIMEBIRERIZHIZEA CRD, BEE [HIZESIRIEEHZE]

@ WRTE GKE IMEHRIEIRESHRR, B7EIRREBITHIZE. GKE FEARAENIEEIRRT
Hl28,

* IEIRERITHIZE YAML A, & cSIVolumeGroupSnapshot THEEI IRE A 'true', LUBRBHESHRE,

* FRIBEAREBEZ FItIEPIREHIREE,

* H3fRFRE PVC/EETERE— SVM L, LUEREFZEIEE VolumeGroupSnapshot,

p

* 1£8I% VolumeGroupSnapshot Z &, %8l VolumeGroupSnapshotClass, BXFMEE, BEEIF
"VolumeGroupSnapshotClass”,

apiVersion: groupsnapshot.storage.k8s.io/vlbetal
kind: VolumeGroupSnapshotClass
metadata:
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name: csi-group-snap-class
annotations:
kubernetes.io/description: "Trident group snapshot class"
driver: csi.trident.netapp.io
deletionPolicy: Delete

* ERINEFELIEZEBFARITER PVC, SRXEMFERNEIME PVC,

LUFRGIER pvel-group-snap fEAEIERMFITZ consistentGroupSnapshot: groupA G
PVC, RIBEHNEREXIFEZEME,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl-group-snap
labels:
consistentGroupSnapshot: groupA
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 100Mi
storageClassName: scl-1

* I BEBMHEEIRE (consistentGroupSnapshot: groupA B VolumeGroupSnapshot, Zin&7E PVC
FIETE

R BRI SAIRER

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

name: "vgsl"

namespace: trident
spec:

volumeGroupSnapshotClassName: csi-group-snap-class

source:

selector:
matchLabels:
consistentGroupSnapshot: groupA
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fERARRIME IR

&R LUERYES Volume Group Snapshot —EB 53 GRS PMREERIME 1™ Persistent Volume, f&ETEEHR
Volume Group Snapshot {fEA— P EALFTITIRE,

ﬁﬁﬁ%ll‘;&ﬂ L_J_ ONTAP CLI :{_J'%LJ_:I:?EBU r;&ﬂﬂtplaiﬂ,]’iklu\o

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

() FEREESN, SERNEERE, ARRRBEIAEHS B MNELE S,

MIRBEFLHIE R

Trident €/ TridentActionSnapshotRestore (TASR) CR {2 HIREM Gt EIREIIEE, Itk CR fEAHSI
Kubernetes 1#&1E, TEIRIERMETRRIFELEFT,

BXEFMAER, BN "NREMMIERE"

MR EA RECARIRH PV
HIRREE S HRERRT

* {EA LLEE{AMIFR VolumeGroupSnapshots, A &MiIBRE FRAY B AR

* YNRIETFIT1Z PersistentVolume HYIRFBBIMIER PersistentVolumes, Trident &1 & 513 deleting” k7S
, RIS RIBRIRE, A aeRetfibrzizE.,

* MREEASARREIERE, ARERIRZE, WISFTFas R RE, HERETHFD ZaTERFRZ
Ho

INRIEH Kubernetes Z1ThR N ELIFIRERIZH|2EM CRD, ERILURUUTAAREE(],

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
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kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
8.2/client/config/crd/groupsnapshot.storage.k8s.io0 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. gIERRARITH23

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

@ WMENE, FHF deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml 7
EH1 ‘namespace’ ZIf&H 8 & =8,

MR PR
* "VolumeGroupSnapshotClass"

* "EIRER"
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