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AEEM SRR E
BCE Trident Volume

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

B

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

MITZEREER o

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

kubectl create -f pvc.yaml

(upy

2. %8 PVC kA& o

kubectl get pvc

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

1. 7£ pod H#& volume ©

kubectl create -f pv-pod.yaml

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

2. EERHAIR @ EHEE /my/mount /path ©



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

3. IREEAILUMIFR Pod T ° Pod FEARXRRERTE » BERRFE -

kubectl delete pod pv-pod

FEHEFBE
V¥ PersistentVolumeClaim #7458
BLEHFIRBTT PVC WEAFEREIE o

H7%A RWO 7FEVERE PVC
& FIRETR T —AE%4 % basic-csi M StorageClass BB E R RWO ZEUERAIEZ PVC ©

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

storageClassName: basic-csi

PVC i NVMe/TCP

L& FIB T T —{EE% % protection-gold B StorageClass RAELRY « BB RWO 7ZEUEIRRY NVMe/TCP E7x
PVC o

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



V¥ Pod JBE &
ELEEHAIRTT A PVC EiZE) pod FIEZAS4HRE o

BAAERE

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 4R

apiVersion: vl
kind: Pod
metadata:

name: pod-nginx
spec:

volumes:

- name: basic-pvc
persistentVolumeClaim:

claimName: pvc-san-nvme
containers:

- name: task-pv-container
image: nginx
volumeMounts:

- mountPath: "/my/mount/path"

name: basic-pvc

FA2F"Kubernetes # Trident ¥4 " LA B R TFEE R AN EL “PersistentVolumeClaim B &) » M K3%EH| Trident &t
B EENREEEAETN o
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BENHAIRE

¢ Trident 26.06 B @ EEEIESUETIEFEHFHEETNERT » 1§ iSCS| HIFEE
hEmRN R E EEE ONTAP 2S£ ARIAR[E ONTAP EighFES o o] LSRR
"TridentVolumeMove  BEJE R “tridentctl FRARNUES A AREREH) » Trident 217
78 ONTAP F1EHE > FE(R /10 RE kR o

MR @ FEENIHAEEAR iSCSI HAIEERY “ontap-san EBENFZR, o A23E NVMe 1 NAS HH7E ©
ERBHEE Z Al > ARARESTIIEK !

* BIRMER “ontap-san EEENTZTUAHAT ONTAP REST API ©

* ONTAP BREZ/DAMEER

© EHEBAUTHEHP RS

° MNRFEHAEABS] ONTAP A > BIZEE ONTAP 9.19.1 ZHESHRZA ©
° BHA ONTAP IR EE SRS RS o

EZELI

Trident §7£[F— ONTAP SRERNMEMLE 2 BB HHIRE (LUN) - EERSEIZA] > Trident BEBRUE
FrIEHAY ISCSI BT - BIRARENTF » IR EHS RIERBIGRRITFE - ONTAP STREENE - Trident
S FRE R A HCREE S o

Trident %48 TridentVolumeMove BRI RN —EAFIREREEENZE) - WELKAILUEMBENERE -

BEiRE

AR E M E

1. HIERHH PV 5T - PV LB EREIERIRTE ©
2. ¢ ONTAP & » i TXHFRE BRI (RIR) HiBGH Aggregate @ ZABIEIZE R (B1F) EiZ4HN
Aggregate °

FI4RTEE
MTE 7 EEBRIA o MAEF AEB G EILMERAY "TridentVolumeMove iR » BEIRBIBENS PV %478 o

fEF3 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' 2 “volume-move HI5!)% o ¥ "--delete-after-success 10m BRI {EF5 8 AL IH1E B EMIFRE R o

{3 TridentVolumeMove &5

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 node0l
targetNode: ontap-node-02
targetPool: aggrl node02
# deleteAfterSuccess: 10m # optional

FERZER

kubectl apply -f tridentvolumemove.yaml

R IRIL

sourceNode / targetNode
ONTAP HiZi%i8 (R2 UUID) -

sourcePool / targetPool

ONTAP aggregate 78 o

deleteAfterSuccess

ADEFFERSRD > U0 3053 10m o BRER 0 FIIEIMRIER > HEAIETRBER -

BEREE

B “tvm 883X “tridentvolumemove IBHGERE -

kubectl get tridentvolumemove -n trident

HREEFEMRENSEHMRNEE > FHAER

kubectl describe tridentvolumemove <pv-name> -n trident



£ "Moving #REEEARS » HERE & rT UL RRFZE1EZ BN > (K17 ONTAP RIAEE E—LERFR A sE e A BV AR B AY8
8 o BT HRRELET > Trident B1E Trident 512840 Trident B4 Z BEITIHE - SEMEKRFEIITIUT SR
» Ex#& L "Succeeded 5 "Failed 45k ©

rm

Pending

ControllerStaging

NodeStaging

Moving

ControllerUnstaging

NodeUnstaging

Succeeded

Failed

Itt * .status.attachments' 5 &

RHIAR RS
Pending
Bridged
Migrated
Cleaned

Detached

Failed

BEBHEIR

EET

Trident @IS ARBBIAR » WIERMAT LT 2 MIRER BN
i -

Trident EEFHEIZME - SERBZHINEENEHES LUN > ITE
#T Kubernetes » L@ SR BN RAE R RN B RFSESN EINERE 1IEFERI(UE ©

ESERE T ZMEEER T E > Trident S B R EIRERVIR AT IRISHN
IBEIRARIEEE > UUE pod BY I/0 PILATE MARERIS FHEEETT o

ONTAP RtR & Bl E R TR EI B 1% Aggregate © &R ER RRRAIPE
% B{EBFZEH ONTAP JEIL5ERK » Trident B¥mzAE E5EAK © TELEARAS
TR o

BERZEE5T o Trident 37 Kubernetes » {EFRFRAARE P MIFRIRIRERTE
» ABAUE LUN BUHPRSY SRR RERY ETF T E o

EEaEHE > Trident ERFFBRAVAREEIE o 1 ERREBERE
» ZRRCKE B REETiR 4 /0 ARFS -

R E 2 BEEBZMUEN F4F ° Trident Z1RE
TridentVolumeMove B » B URERET
‘deleteAfterSuccess ® Bl EEZEMIER o

RIS RVSEER S BB SR (E R LE SR RRED o Trident ESRMAIR & AAAS

EWEERENF » WRBERUKRERAR - SFEFRHERAS » EEIR
FRE > MbFZER > ARBSA—RK -

GRS SEMMNEARTEH "state BUPBIERE :

&

R EAAA TR ; TIFRARRLE o
FERAREZ NS BRRIE o
MERECEBHREIRMART -
HEENRE RS PRIB R Y AIRERE ©

ERLERENAIZRE OB - WHFEE—TERZS > M Trident IETEST
LERREOERFET I -

HEERRE IR IRTERR - SFEEME ©

MEKXET deleteAfterSuccess ® Trident EEERIREIR « BE > ERIUF MR o FEREFE—HEE
BITHE—RBH 2R BERZEIEE R FIEERER TridentVolumeMove AREEMIER > HEimE "Succeeded’

22 "Failed AR ©

@ Trident A& EENMIPRKEVFEE) © Trident #& “Failed BIR{RE A0k - BERARRAR > A
TEEAZAFHMEFZER



#&7T Trident Volume

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

17T iSCSI Volume
ISR LAER CSI BB NIETE iSCSI IFEMHEE (PV) o

@ iISCSI| HiIR&EIEITR ontap-san v ontap-san-economy  solidfire-san ERENFETNZ4E »
it HFEE Kubernetes 1.16 B SRS ©

HEF 1 . 327 StorageClass MBI &IETE

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

cat storageclass-ontapsan.yaml

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

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

backendType: "ontap-san"
allowVolumeExpansion: True

HNBETER StorageClass » HHEHETREUER allowVolumeExpansion 88 o

SEE 2 | [FATEIR StorageClass 137 PVC

4REE PVC BRI EFT spec.resources.requests.storage URMEHFAER S » 2RT W BRRRIER
<F o

cat pvc-ontapsan.yaml

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



resources:
requests:
storage: 1Gi
storageClassName: ontap-san

Trident R IUFEHIRE (PV) > URHHANRFEHIFEES (PVC) BILRIH:

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

T 3 . EHEEHE PVC 1Y pod
& PV HNZE Pod LIEAEEE K/ o 38 iISCSI PV K/NEFEMEFMR

* §13R PV #E##2E pod > Trident EiRRFHFRIR LAY Volume ~ EFFHEETHABIERRFE AN

« EFREREEN PV BUA/NE > Trident EERERIGIETZMIEE - PVC #7EE] Pod % > Trident &
REEENABERRARIIA/N o IBTRIZEMINTERE » Kubernetes EE#T PVC BIA/ ©

TEUEEERFIP ~ FEILFER san-pve B9 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

HER 4 . ZE9 PV
EEBBEEILMN PV BIA/NE 1Gi sAEA 2Gi > 554 PVC EHL#

spec.resources.requests.storage B4y 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-b0d1-82f2885db671
spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 2Gi



DER 5 BpEiER

R LUEE PVC ~ PV # Trident Volume YA/ » UEERIER ERIEREE :

kubectl get pvc san-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82f2885db671 2G1i

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

i R fremememm=s fremsmeemeeeeaas
fm========a femessessssss s s sese s esosssss=== f======== fememe==== +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
fos=s=ss=s=ssscsessssssssosossssss=s=sssa=s fememe===s e
e L L frommmom e +
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a%7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |

e e e e e e S ) e fro— e L e
fremsmm=a==s et R fremememm=s I

&7 FC Volume

&

%
4R

10

A LUER CSI 522 IE R FC Persistent Volume (PV) ©

@ FC Volume #&%t% ontap-san EEENTENZIR » FHE Kubernetes 1.16 REShRES ©

E% 1 . 5%7F StorageClass M iBHIEEIETE

8§ StorageClass % ’ 1% allowVolumeExpansion H{iE&% true ©

cat storageclass-ontapsan.yaml

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-san
provisioner: csi.trident.netapp.io

parameters:



backendType: "ontap-san"
allowVolumeExpansion: True

N BE1F7EM StorageClass » HEEITREELUE R allowvolumeExpansion 28 o

HEF 2 © AL StorageClass #17 PVC

4588 PVC BRI EFT spec.resources.requests.storage URMIEHFAER S » 2R T BRKRRIER

T o

cat pvc-ontapsan.yaml

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

Trident @I FHEHRE (PV) - UASHEIFEHIREES (PVC) EIRAH o

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

$BR 3 | EFREHE PVC #Y pod
1 PV MINZE Pod LGEREEE K/ o 3% FC PV K/N\EFEMEER -
* MR PV #E#ZF pod » Trident BIREHEER I LR Volume ~ EFRHEEBE N AEERZRFER/)



« EFREREEN PV BIA/NE > Trident EERERIFIETZMIEE o PVC #7EE] Pod & > Trident &
RHREE T RBERZRAGIIA o BRIEIEMINTTAE » Kubernetes BEH PVC BIK/) o

7RI ~ FEILFER san-pve B9 Pod ©

kubectl get pod
NAME READY STATUS RESTARTS AGE
ubuntu-pod 1/1 Running 0 65s

kubectl describe pvc san-pvc

Name: san-pvc

Namespace: default

StorageClass: ontap-san

Status: Bound

Volume: pvc-8a814d62-bd58-4253-b0d1-82£2885db671
Labels: <none>

Annotations: pv.kubernetes.io/bind-completed: yes

pv.kubernetes.io/bound-by-controller: yes
volume.beta.kubernetes.io/storage-provisioner:

csi.trident.netapp.io

Finalizers: [kubernetes.io/pvc-protection]
Capacity: 1G1i

Access Modes: RWO

VolumeMode: Filesystem

Mounted By: ubuntu-pod

T4 B PV
AERBREIUK PV BIX/VE 1Gi sBER 2Gi » B4R PVC E&HRILRF

spec.resources.requests.storage B4y 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"

12



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"
selfLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671

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

SR 5 BREIER

B LSS PVC ~ PV # Trident Volume YA/ » WUEGSEIE R 2R IEFEE ©

kubectl get pvc san-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 2G1i

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
- - f—_—

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

——_— = - -
e o - e +
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a9b7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |
o e Fom



&7 NFS Volume

Trident Z#51F ontap-nas * ontap-nas-economy * ontap-nas-flexgroup # “azure-netapp-files & if_EAg
B NFS PV BV IREIETTE ©

HEF 1 : 3R StorageClass MU IEHIE&IETE
ERE NFS PV A/ BEEEARERERFHEINUATHRERIEBRE - HiEER

allowVolumeExpansion HIs&% “true:

cat storageclass-ontapnas.yaml

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

name: ontapnas
provisioner: csi.trident.netapp.io
parameters:

backendType: ontap-nas
allowVolumeExpansion: true

MRIEEEEIL T —ERE ILERRFEEFLERR > ERUBERMER kubectl edit storageclass #REEIRA
HFEER U R SR EHETT

SEF 2 . FHTEIAY StorageClass #17 PVC

cat pvc-ontapnas.yaml

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

Trident FEzZ A1t PVC #31 20 MiB NFS PV :

14



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

2m42s

Wi 3 ER PV

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

DR 4 BRER

AT LUMEE PVC ~ PV # Trident Volume B A/NREGEBEA/NESHIERE .

kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£3d561-b199-11e9-8d9£f-5254004dfdb7 1G1i
RWO ontapnas 4médds

kubectl get pv pvc-08f3d561-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-08£3d561-b199-11e9-8d9£f-5254004dfdb7 -n trident

e o o e o e e o o e e e 5 D ) e e i e e frommmem e fommmes s s e
fre=mmm=a==s rememsesesssss e s s m s s e o s e fremememm=s I
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e R fremememm=s fememeemmeeeaaa=
fm========= R Bttt f======= fememe===s 4
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | c5a6f6ad4-b052-423b-80d4-8fb491alda22 | online | true |
fossssss=s=ssscscssssssesosossssssss==ssa=s fememe==== fememmmsaemaaa=a
L e e e e e e S D e fro— e +

T2 RWX NVMe FZ 4 R4

£ NVMe 1 EH ReadWriteMany (RWX) WiHEGERVIETTIEIREIASEMIEE 64 {EED
%ﬂg o I THRREIFEELIRE « SR TEH KRB NVMe FR4ZE4HE « Wlah TR EMERST
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T % 64 ERELPRE

MREITEE ReadWriteMany (RWX) HiREE B NVMe W EHEECER > BB — RWX NVMe MR
Kubernetes =5 &% R EEH 64 {EETREEE o

AELHRIA 64 [EEEE EHE2HEAERE RWX NVMe PersistentVolumeClaim F L& &, o
LEPRFMEBRAMNERE NVMe FEHITRER RWX Volume ©

T NVMe FRHAHIRE

SEEERFRAAIEE (Trident 26.02 ZHTRIRRZS)

7£ Trident 26.02 ZAIBYRRZASH > RWX NVMe HAHRE R A S EHIR & F R FREETECE - &8 RWX NVMe
IR@EBLIFEE] ONTAP LEER NVMe TR ©

IEIERISHIARG B > (BRIREMIREIBIE o TEXE! Kubernetes BEF > FRMITFIZZRFIGRIVEES > BASE
RWX HREHSLA—EERFRAE -

BFZGFIER (1F Trident 26.02 A3 A)

¢ Trident 26.02 BH#A ° RWX NVMe HIREFERARZABRFRAIER o Z{E RWX NVMe iR & HFH[E—1E
NVMe F &%t o

BEBRFRARSIR 1024 BT (BRE) - IEREZERST RWX TIEGHRRIETRMYE - WhEE
T#E) ONTAP F &M IREIRIAIHEE o

{8 RWX NVMe it E R ZZ1E 64 ERIES o
s B! BH ERIE AR
UNER ARSI FHHIIN RWX NVMe Volume » BIAE&BEIFELUL TRYEE:

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

IEEEERRTEIZEE] ONTAP NVMe FRARIEHISSIRS o

FRRF BRI IR B S5 5R
AR EMHERE F /ARG - WA BEBRFRFERE - FFAHRE Trident 26.02 EHhRAS o

F4k Trident U ERBFRFIER
EERBTAFRERERR RWX NVMe HRE :

1. # Trident A48 %) 26.02 S ESRRZS ©
2. BFrBEER RWX NVMe HEERY Pod 48R4 SEED o
3. FEERR A LIEE&IEEFEA RWX NVMe HifEE o

17



4. 4% Pod EFIBE
It E BB AT R ERBRF R AEE M RWX NVMe HAHRE o

* LEPRHIMEEARER NVMe SEHER RWX Volume ©
* &8 RWX NVMe MR &R 64 ERFAFRBIER o
* HthFEEXNMEMEEREFA R E

ERIZS IR

Trident FEi@ie = ZEHEFERENTE N 2 BBV T M R IG R IZEHIZSAIRTHETT 4 o BUREESIZSR]
EFT 4% > Trident THI23 W ITRIBFAFEE > MIEFFERIE » tMiesEE XS LT
B2 Kubernetes IRIEHMERIES o

ZBER] > sHHEEMPLE Trident BEBNFE TV IETU S Ml SR IEHI 23 A HRTEIE > MILEERENFZTTE Trident 26.06 FRLA
MTAEMRBIF IR - SABNEMERENEERRL EEEE < 1ZH R ER AR A ERAMREE

B S E S

PSR RTE M

PEfIES PIRR I 1S Trident $EFISRAESNMITRIZZERFIRF > MABREMASRTIELERE—REZR - &
LARMEEIEHIRE AR ~ MIBRANATEA/) 5 REBRVBILAMIFR ; HERERIEHRMBUNES , URBIHEE -

RUFREHISS BT 4 E - HREMEEMRIHENITHREREREETT - ErLURREMNE » WAERE %
PersistentVolumeClaim # VolumeSnapshot & E 2R ZIRIE TR E IRIR/ERFR -

AT/ (BIIER)

FAsRIER T 2 Trident #ZEHIZE—REE—E(EE o SERIL ~ MR » ABK/NHIRIRER AR > Trident 4 EF
YRRRIE T—EEEK - SRITIRIVEM A RENTERIREL - \FBEAHERRTE -

HNARZHITFEHMS » HIEXERS o EEHRTIEE FTIURFEEMEER - 7 BBEGSRAIRREN

PHIgSET R 18

Trident ZIEARFEIRAEERAVITHIZZ BT - UWBEARRRN#FESER o
IEX(EE1T

LU TERBIFZTIE Trident 26.06 IETUARP BTSSR 7R ©

®* ontap-san
®* ontap-nas
* ontap—nas—-economy

®* ontap-san-economy
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* google-cloud-netapp-volumes
* azure-netapp-files

®* solidfire-san

The google-cloud-netapp-volumes’ M google-cloud-netapp-volumes-san’ EREh
@ FBXAE o Trident X3 “google-cloud-netapp-volumes ° sA7)7E1E imfc & oy &34
f£H google-cloud-netapp-volumes-san ©

FMiEE
T EEENFENTE Trident 26.06 R LAR T TEEEIHAERIZ T ST 5 28 AT HE 7RI ¢
* asa-r2 (SAN F1 NVMe)
ZERENIE N FEELATIRS! :
* PEHIBSE S THAE(E AR s AR o
* (TATEBRENRATME °
* NetApp FEBRTAEERIERHEA o
enableConcurrency HIEEEA T,

E 181 "enableConcurrency s E 4 “true’ B > Trident GEIEHIZI B IENFI B RIGERNITERIE © LR EERFF
ERRMAERE o BiAHHEER & IR E R SeB T2 TR B LEIhAE ©

BEERENR mEBL AR ERSRKMAERFEFREREREDN - MREMRIHMER T FIENEREEZ
> Trident R ECERRED > B Trident A& HTIGER R ZIRRETZIRIR LS o

AENERRE - BN ERERE T AERAT RN R - SUFAERISAERM -
EXRZAl

@ RYRIERIZRFIHRTEIE 2 Al - SAHERTPTA ERE RV R In#B £ A ETUAREU M TR EL hR /5 EE P BV BEEN A2
I o MRERRIHER T A SHRAVERENTZD - BUAZINAER Trident i ERRED o

AfEA TRRE ST BERIZR AR TIE -

SNRITHVIRIR e

EEARENESZI 0 BENSFRFERE -  EBAERIZSRARMS -
EREAFRRZIEERENZ RIFTAERFIIET  SB7IRRIERIZRrI R IE -
RERFXERERR RIFTERFIIRER -

EXFRERISRRETIE

Itt “enableConcurrency 4B A8 IR A FEHIIEHIZFAV AT HE T M © [SMAJBTE Trident ZEEHAR S EH#TIRA 2P E FFERME
BRIt o
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Trident 2 {FI2NEE
EE(FH Trident operator EYFEHEHIZSETTM » 551E TridentOrchestrator HEFJEIRE (CR) H#

)
enableConcurrency BREA true ©

Mz

JEIS4REE TridentOrchestrator CR Mif§ enableConcurrency REA true !

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

EACR:

kubectl apply -f tridentorchestrator cr.yaml

RARK

#IRA TridentOrchestrator CR EITEM » URAEHISSAIERM ¢

kubectl patch torc trident --type=merge -p

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

&R Trident @EEATUERE ©

kubectl get torc trident -o

jsonpath='{.status.currentInstallationParams.enableConcurrency}"'

Helm &

EEFERH Helm BUREFIZSAIHETT M » 551F enableConcurrency B4 true ©

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

20



RARE

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

HE > EBEIMN values. yaml FEEP o & enableConcurrency REA true -

# values.yaml

enableConcurrency: true

RREBEERETRENFAR

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

Tridentctl ZFE

EERAIEHISSTIEFRE M S tridentet]l » SATE R EEHARI{EIE --enable-concurrency 1Z5E o

tridentctl install -n trident --enable-concurrency

RERHE
EEHIEA tridentctl SpEHER RSN ATIETY » SRS ZEEE Trident ME A T IESS B3 208 .

tridentctl uninstall -n trident

tridentctl install -n trident --enable-concurrency

HERDIE 2R AR 1L E R
EXFRIERIZR AT RICIE R - SRBRSE Trident RSB B AL HRIVENF - IREEHES Pod BHEE

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

BLERES—EBRE > EEIILITAEERA °

MATITR
R SRR TR IS - Trident ZEISSHGIRA FHI1TA
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* Trident 1§ E—2 I AR E R E R EIRHEE o

* Trident SHESHERIERMEREEITFINE » LUEFER—R14E o

© ERERENENVRERE M ZE RV BB EERETT ©

* Trident #SEEIE LIF B9IE1T ONTAP API :5KIRHIA 20 @ > UL BIRFHEFERABE
* MRS ERIBHAR—EEIE LIF > BIEfIEAE 20 RFERMEH o

AR EIAMPRE!
UF S BEEAR Trident 26.06 FRAEEHISS AT HRTENM: :

RIS AR M E SR IE B TR EMRMTRE R ERNEEEEN - MFFHAEN > 2R BAZA -
* Trident $EHIZZEABBERIAITIESR © ILARAFIRMERE FIRENILITIRE]

* BESUHERURINFIERNHFREER « BIRLIEZREMN Kubernetes AP {EARZZEE

* BB EIEMBIRRETRANEGSH -

* FRIERENIEIAVIERIZSR FIIRR I T AL AEE o

* KRR ERESRENES R H TAERRARE » BAERETZENTAAIESAREIE -

* RMEATIT o REENEHR(FRIRE B NG - 1515 Bt R sE SRR IRAIR R o

R
ERFRERISR PIRITIE 2 Al - SRSTAUA TR

1. R EEERENRIFIHERERIKMABEREEPREHER -
2. TREERAEERBZA > REFEEREPETUR -
3 EREER - ARSDIEHISRARTEEERA -

TEfERERIRS TR » SFREU T —AREE -

* ANFESURRMENEERE - AERBATAMRESEN -
* EEIFEERIRE PO M TARREESIZT -

© RIFREER > BB ImAIEHISSBIRIAE

* FEEEF AP EREREIER -

BEIREEETR

HEAEEIEFTINAE AT RE Trident Bo B M HEMIE BT EFRAEEITENEERE
BIRE o LWEIhAER] PEEEREE > WABN M LEERAREEFMERNWEAERFE - BH)
IR & B 7 2 F A Autogrow Policies EERY o Autogrow Policy B -

* BBV ERRERSRE
- HREIEENE
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* HIRE A ETRIRARN

() s@ecsneRzERER  HREANEEBEN - BREANGETEETED -

R EEPHREEIET ZA] « sARFEMmENUTEX :
* Trident 26.02 S E AR

* ERAGNEEIEGIHERR » BIREIL TridentAutogrowPolicy BE]BIR

* StorageClasses BiCE allowVolumeExpansion: true
* 1B ONTAP BARE -

°© HERRIEZE R4 (NFS)

° MM VLB RSN E (iSCSI)

° JHEEMEIRESENE (NVMe)

° JCHIEEHE (FCP)

PR 1

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

* BNHFEEEEREEE > 1R growthAmount /NREFER 50 mebibytes ® Trident BTEREAR/N

ZRIBEGZEEME 51 mebibytes ’ RIERELENKNFRER
BANFEERBHREEN -

* FEARHIRIE R - AR E B MBRR1TA - BENETINAERIAE
© EHREEES maxSize FF 0 IARBELEET
© TR G EIETAENGE
° HUERRIEZRRME (NFS)
° AR NRLEARANE (SCSI)
° JBEEMRIERSENAE (NVMe)
° JtiiEEE (FCP)

EAEME RN EMIRE
Autogrow Policy BT LATE M1EE SREITERE
* REFERER  REFMAURENTERE (ERAFZR)
* PVC %4} - BERFERTERE (ERAEMH)
#2317 Autogrow SRE&
BEERERAEHFEEEIEEND BHRRERFEDRREMIRE
FRARTEEARE

‘maxSize °
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* B8 Trident 26.02 S E AR

* ERNAGEBUERIERR » BRI TridentAutogrowPolicy BiR

* TERIFREHMERER

Autogrow Policy B T Bt BE I EEN A SR A ERNMAEHIET °

e UIE TERAZ R BT PE ER 32 3T Autogrow ZREK :

* 1£Al%E StorageClasses FHhEE 2~ A
* StorageClasses 1712 1%
- BB E 2B

ERE A ECENEAEMBEIIRAERNER TIABBIET

B &g RERERIRE

Autogrow Policies = Kubernetes BH:TER » E&RWT :

ki PR BT
ez M — R A5 R B FE
usedThres EEBEFRMNAERDLE BT
hold =2
growthAm 3 3|BE RERSAIN E S e 7
ount K
maxSize  BAERERE ARSI Kubernete
s ¥E
#17 Autogrow RE&

1. 37 Autogrow Policy B YAML #5252 :

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

maxSize: "500Gi"

2. RIRAERELHESE !

24
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kubectl apply -f autogrow-policy.yaml

3. HERRISERI !

kubectl get tridentautogrowpolicy standard-autogrow

FaRA%EH
NAME USED THRESHOLD GROWTH AMOUNT STATE
standard-autogrow 80% 10% Success
BIRAE - Trident EEEsE R HEK T EH P —EARE !
ARRE B RERIITH
FXZh REEEEEE » PIURAERA © o
FS:d 1ERIF ERsEiER o RS EFRAE ©
illiZ3 RIBREZEETEEITH © FRFTTRY ©

B R EL StorageClass 217 R

O] AR trident.netapp.io/autogrowPolicy sXf#d¥ Autogrow Policy £ StorageClass BEBHEER o F

Bt StorageClass fc B HIHARE & EBHE A2 K X REK ©
@ StorageClass W4ZHAEH allowvolumeExpansion: true °

HER
1. B sEXEA Autogrow Policy $H#HY 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

25



2. FER StorageClass :

kubectl apply -f storageclass.yaml

3. EEaERE

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

TaRR®IH

production-db-policy

BEREBTIERF

& StorageClass #l PVC L E T BB R KIS HAERF > Trident B TESCiRRY
1. *PVC B4 o *INR PVC 5] trident.netapp.io/autogrowPolicy * BISR4RERAZIE o
2. StorageClass T f#EEM PVC 2B HRIVIETN o
3. MRMEELZAFME - BFREEH Autogrow Policy ©

StorageClass 31fi# PVC :17& BRITHA
trident.netapp.io/a XKEE & standard-agp °
utogrowPolicy:

standard-agp

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

utogrowPolicy: utogrowPolicy:
standard-agp logs-policy
trident.netapp.io/a trident.netapp.io/a EEHFEESFE (PVC EHEEEE) o
utogrowPolicy: utogrowPolicy:
standard-agp "none"
RE&TE trident.netapp.io/a F3#& dev-policy®
utogrowPolicy: dev-
policy
#RREEE A

UTEHRT T AEFERBE FTRE R Autogrow Policy BCE ©
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FEENERNFRTRA

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

name: production-db-policy
spec:

usedThreshold: "75%"

growthAmount: "20%"

maxSize: "5Ti"

BREEE RIEEBHNARH#EF

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

BEERRENRNEE

B IREEL "growthAmount #1 "maxSize B » Trident EHTERAI(10% A& ~ FRA/N)

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

name: logs-policy
spec:

usedThreshold: "85%"

H7%5 BT maxSize &z growthAmount FYZRES

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

name: default-ga-policy

spec:
usedThreshold: "70%"
maxSize: "100Gi"
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#EIRHIFER A’ maxSize

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

name: aggressive-growth-policy
spec:

usedThreshold: "80%"

growthAmount: "150%"

BE/N#E D LERRERY

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: precise-policy
spec:
usedThreshold: "80.28%"
growthAmount: "10.65%"
maxSize: "100Gi"

() =EIHESL - BEEE@B (/MK > Trident BISKIEIHEE AT/ MEEH =1 -
BB BEERINFEN NAS StorageClass

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

name: ontap-nas-—-autogrow

annotations:

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

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

fsType: "ext4d"
allowVolumeExpansion: true

BB BHIERINGER SAN StorageClass

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
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name: database-storage
annotations:
trident.netapp.io/autogrowPolicy: "production-db-policy"
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-san"
fsType: "ext4d"

allowVolumeExpansion: true

BIE Autogrow HRHE&

#2317 Autogrow Policies 1& > &R DAER ~ ERAMIFRER o FUEn LB IEM R & 5
THRENRA] o

BR e RER
3P A

£/ "kubectl'5| HEREHFHIFRA Autogrow JRHI :

kubectl get tridentautogrowpolicy

5#& > tridentctl :

tridentctl get autogrowpolicy

AR RBEFEE R
AERRRRBSTTEREIIARE

kubectl describe tridentautogrowpolicy production-db-policy

AL YAML IR RRBS R HABRAHARRE

tridentctl get autogrowpolicy production-db-policy -o yaml

B Autogrow RE&
SR LUESERBRA > UEEHERRE - RREFANLIR - @FEGIAEHABERZERNHIEEER °

() sEererfaeRZERONRE - BT B ERETAREE
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TR
1. #REERAY :

kubectl edit tridentautogrowpolicy production-db-policy

2. IRIBEEEN spec L -

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

3. HTFIRE - SEFIEIAER -

EMEEEE
* *ILEEERY C *PRAER LR BIEIEE AT TR REMEFRERA 28 o
C EREENMMEMEEE  CEEREAR T —REEEE -
* AR ¢ BRISETEIFEERREESEE
c BREE . BIEHEREE > FEMERX o
fiB& Autogrow REZ
BHENERIFRRERRERIRE - UM LLHE & R AR A R S IMBIBR o
ﬁ"’g‘%
1. MIBRERY

kubectl delete tridentautogrowpolicy production-db-policy

2. MMREIRENAERZERR > BIMBREEREA "Deleting iREE o AR EMLEHIRER

tridentctl get autogrowpolicy production-db-policy -o yaml

3. S ESHBNHIRE PBRRA o R TP —(EEE
EEA PREAEBER - HERREREES Tone |

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

-—-overwrite

30
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° IR B ! TR

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

MFR1T%

1B1R 1%

REHERE ERLLRRY [REE IZEMMIER o

HARR & (£ A LR A RESHEEA Deleting AREE o MAEIGHLIETTR » HEIFMAHIREERKIS

B o
FREHIR &I ENZRAPBER RSB FRISER - :RECRMIER o

B2 Autogrow Policy A 1E R

ERRAGEHIRE

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

kubectl get pvc database-pvc -o

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

BERAES

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

SZEREVEARE

Autogrow T T HIFBHIHE :
* NFS
* iSCSI

- FCP
- NVMe

@ 2 SAN HAREE > MNRFBED growthAmount A 50 MiB ZHE/\» Trident EEBFAE
RAMEENRREENE 51 MB» REEEMA/NREE mnaxSizeo
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S EREIR
Autogrow 71 ONTAP &1 ° Autogrow 113738 Google Cloud NetApp Volumes (GCNV) B9 NAS # SAN %
R& o

EHIBR !

* *ONTAP NVMe RIAEIBHEIEE : “fEF ONTAP 9.16.1 ZATIRAE I NHEERAZIEEHHKE

*IRAHIEE (IRMEE) [ BEMERRATEMNBERRER - BERRIMSEN AEREHIREHIREE
2 o UEPREIZBMNEIR&E B IETETERFIN - BEMTBR BT » sA18E Trident FEHIZEHEHRH
“"Migration completed" sl & °

w REE

Trident {A/RFEFHERME ?

Trident IFBEITHERFERHE - ECFERAZIE8IB "usedThreshold B » Trident @7 RPFAEEA/NGEK » I
KiEEER growthAmount B L HAIEE o

gD > LIRS EREEE 80% FFHIET » SRRHIREIEM 10% » &Z A 500 GiB :

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

HHREEEETER » HERERRANE?

=R o Bl UBERFE L Autogrow Policy » M3EBFTIE S EHT “trident.netapp.io/autogrowPolicy” 5% A% ELFE FA
B/ PVC » IGEEBEEEIL PVC 5§ StorageClass °

WIREERERARN PVC !

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

—-—-overwrite

BRAIEREIRAER StorageClass :

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

WNRIKTE StorageClass 1 PVC LEBRTE T HBI KRB GZEENESE?

PVC sHRIA4RBSE - T8 PVC B A “trident.netapp.io/autogrowPolicy 51## > Trident i ERZ{E > TAE
StorageClass F15E T T/EE - MFFME » 5F2H "BEEELIER" o

a0 > RERABE LT StorageClass -

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

name: ontap-gold

annotations:

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

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

MiE{8 PVC BE T StorageClass R :

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 {#M logs-policy for ‘database-pvc® F& standard-agp ©

MR EHRENEEIER ?
1 PVC s8R EA "none" ° ILERE B B E % HHF E YT StorageClass B4R :
kubectl annotate pvc <pvc-name> \

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

—-—overwrite



TR ST B ENE RINGEEFA ¢

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

TRHRE

none

HHEEES maxSize g4 (HEFESE ?

Trident {S1HIEFRHHEE o EMEFERASIFEILMNEE usedThreshold * EXM AR EBE SR EE T (FREEX
N o

BIgn > RIFUEZREE > Trident EREET 100 GiB BRMSIERE :

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

AEATERIER > FEE naxSize WIFHRA 0 :

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

B UEREMREHERERER TEE RS ?
2R - BHRANE - FREEALLRAINHIREE ST FRARMEFRAMSH - BERENRERE -

AENMERRL

kubectl edit tridentautogrowpolicy production-db-policy
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RIFFEZERAL

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

REFILRE - BRsEEHRBRA

kubectl get tridentautogrowpolicy production-db-policy

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

A ERERAEIRBGARE ?

‘Failed' MRRERTIRRIRRESERRIHER - PUT NI < LURRIERFEER ¢

kubectl describe tridentautogrowpolicy <policy-name>

# REREEEMA usedThreshold (WAZEA 1-99%) ~ “growthAmount iBi8 "maxSize o HE A
Kubernetes HE18 T © SR ERE M EHFER !

kubectl apply -f autogrow-policy.yaml

Bt EREEMRRA ?

SRER(EFAMIGERTREE o MRMIRE (DAL REE - MERRIEIRENA Deleting AR » W EFFITRFIAMERERE

ZRBEPTEER o
MR ERHIRE

tridentctl get autogrowpolicy production-db-policy -o yaml

ABIEE PVC PREFREE

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

-—-overwrite

# Option B: Remove the annotation entirely
kubectl annotate pvc <pvc-name> \

trident.netapp.io/autogrowPolicy-

HIRFT AR & > Trident EREMULAS S I MIPRECE o

BHENERINAEZIRMLER LR ?
Autogrow 371 ONTAP &1 o t1553E Google Cloud NetApp Volumes (GCNV) HJ NAS #1 SAN FEfE&E o

B8R RINEESZ#E NFS ~ iSCSI ~ FCP #1 NVMe 7 ° NVMe [RISE IRHEHREFE ONTAP 9.16.1 S EHTHR
7N o

HRRANBRIFPHIRE - AISEFRETMERERREE > AREMERINEL SEEN - EEREBENR
8 > FBIBE Trident $EHIZSHES :

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

LAF StorageClass #fIET T % NAS 1 SAN &R BN B EINEE :
NAS &

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

name: ontap-nas—-autogrow

annotations:

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

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

fsType: "ext4d"
allowVolumeExpansion: true

SAN &l

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: database-storage
annotations:

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

backendType: "ontap-san"

fsType: "ext4d"

allowVolumeExpansion: true

SAN HHRENR/ R RERZ D ?

1Y SAN HiREE » AYR/NMERES 51 MB © IIREEER "growthAmount 2 50 MiB Z{ & ‘L » Trident & 8
BN ARE A/ IMEEMIE REIENE 51 MB o

fFEn > WERBIEEE T growthAmount 2 ~"40Mi" » 1B Trident ¥ AR AIFER SAN HIEEER 51
MB BB :

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

maxSize: "100Gi"
ARG EEAE > 558 growthAmount RESAR 50 MiB BIE :

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

maxSize: "500G4i"

& A Trident Volume

& R] LAER “tridentctl import BB @EF Trident EE AGHEZEIISAMHBEESTS (PVC)
» BIRE ETFHAREE A A Kubernetes PV o

Bk E =18
] LU TR & BE A Trident LA ©

* REARAARMCULEREAHREENE
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* AERERERFRAENENELR
* EELHM Kubernetes 5
 EXRHEFRPEBRERERNER

ZEFR
TEEAMREEZA > FRETIIZEEFH -

* Trident RAEEEA RW (GEE) #ER'H ONTAP HLHEE - DP (BRHMFE) EAAHIEE S SnapMirror B1ZH;
ME o TSI ERE A Trident 2/l » (RAESZPERSESTREE ©
* BPEZEAREERDESNUETEE - EEEALTERNEEE » BENZUEE » RAEBRITEA o

@ E—MHNERERELHEE » A% Kubernetes SIARIAISTAINELR - RE S ER R
BREMIANE Pod £ - BRJAEEERIBIE o

* #iPA "StorageClass W7B7E PVC L3157 » 18 Trident TEEEARIB A SR 28 o 7585 AL
ERRIBFHFER R T ANEFENPETEE - HRHREEET » AEEASRBAEEEE Mt o
ItE > BMERAFREFIER L PVC RIS ENEFRN AR BIRIHEF N L » EALRERK -

* WEWRENANE PVC HREMRE o HEESIERNEAMEER » FEIL PV LiFH ClaimRef £
PVC REH#EEZR o

o EWRBIRATE PV FERES retain © £ Kubernetes FThE4S PVC #1 PV % > [OlW/RAI & B34
Storage Class BI[EIURBIABRT o

° WIRFEFLERIBIEIUNERERZ delete » BIE PV HMIFRES > Trident EFRFE#FHARE o

* FERIERT » Trident @EIE PVC » MERIGEFHd% FlexVol volume F1 LUN 2§ gtree © &R LUHIE "--no-
manage TEIZ 2B AFEFEEHEAIRE » WU (BRIE "--no-rename FEAZ R (R B HATR & 578 ©

° —-no-manage* - MNRFEA "--no-manage 1Z:E » Trident TEYH LR BEEIRNAZ Y PVC ¢ PV #4TER
HMRME - BBk PV B » EFHIEE R 2GR > EMIRE (AR EERMEEERERN) g
W 7RBE o

° ——no-rename* - NRFEH --no-rename "1Z:E » Trident BFIEEAMEERREIREHIEESTE
T ERIRE N E B o EETEESIE ontap-nas  ontap-san (BEASAR2 24) -
ontap-san-economy ' # ‘ontap-nas-economy (qtree EEA) ERENFET o

WNRIEHAEFER Kubernetes #E1TR 2 ELIEEE » EXETE Kubernetes Z IMNEIR TR
MEMNAEmER > AR ELEEIBIEEEA -

* PVC # PV Si¥iE—E:11 - HFRAEWME | —BiemZMrEEEA » —2i5m PVC M PV 2ERE
2 o IEEFREAFEMECREMIER -

PE AR &
EOILUFA tridentetl import SEBIERIIAE Trident EBEAGEER PVC KEAMEE o

() wREmevc R ST THNIER tidenict EARMKE -
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£ tridentctl

TR
1. #81 PVC ##Z (B0 pvc.yaml) » AR PVC o PVC 1EZEEE S name » namespace
accessModes M “storageClassName ° &t BJTE PVC E&EHISE unixPermissions ©

WU RREREEEE

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

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

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

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

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

° name M namespace EHFEE I

accessModes ~ resources.requests.storage A0 storageClassName TR

o FEFE .
" trident.netapp.io/importOriginalName :@ BiHFVHAIREATE

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

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

T REATEHIREREHIFRRE :

kind: PersistentVolumeClaim
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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 t12RZEAFEH Kubernetes #E£ .

kubectl apply -f <pvc-file>.yaml

Trident ZE BHEAMIRETFHEBLEEE PVC o

Eiehill
EEBEU THREEARS - U TR ENEEEN -

ONTAP NAS 71 ONTAP NAS FlexGroup

Trident S2#&2{# M ontap-nas # ontap-nas-flexgroup SRENFENEITHIEEEA

* 5% 'ontap-nas-economy BBENFZTNTE qtree BAREIRFHTF » RItERBRLIEE A FlexVol
volume ° BHE(FHFZ ontap-nas-economy SEEIFZTEE A qtree > FAZEE A qtrees (FAiTFE
O BHE) o & Trident BEA qtree B » S EEH qtree IR FlexVol BEA AT o

®* ontap-nas # ontap-nas-flexgroup BEEER A AT EEHMIEE LTS

{#H ontap-nas BB EUNSEMEEEE oNTAP BEFR Flexvol HHEE o A “ontap-nas®
FBEEEA Flexvol HMIEEMIEESRNER - onTAr BE FBEEFEN Flexvol HHEERIUES
‘ontap-nas PVC [EA ° [B#k » FlexGroup HIE@ AT LAEA ontap-nas-flexgroup PVC A ©

{E 8 tridentctl B9 ONTAP NAS 3l
T EFIRRIE{ER tridentct BEASTEMMEEMIFTEHEE -

B E
LU E65IEA %2 "managed_volume' B9 Volume » 5% Volume {3447 “ontap_nas BY#& U :
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tridentctl import volume ontap nas managed volume -f <path-to-pvc-file>

i e ks fememe===s R e

fmmmmmmaaaa e fmmmmmaae fommmemeae +

| 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-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard

file | cba6f6ad-b052-423b-80d4-8fb491ald4a22 | online | true |

fomssssess s s s s o s e o s sss s osss fremmmemm=s frememesmeeeeaaa=

fem======== e Bt fmm====== fememe==== 4
Rt EHIRE

£/ --no-manage B#F « Trident FEEM A MIEE o

T EHIEE unmanaged_volume ontap nas BIREEA :

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

fossssss=s=ssscscssssssesosossssssss==ssa=s fememe==== fememmeseemaaa=a
e e e e e e e S D e fro— e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e e e e e ) e fro— e s e
fre=s=m=m==s fremeosesesssssss e s s s s s o s R fremememm=s I
| pvc-df07d542-afbc-11e9-8d9£-5254004dfdb7 | 1.0 GiB | standard

file | c5a6f6ad4-b052-423b-80d4-8fb491ald4a22 | online | false |
fossssssssssssesessssoees oo ssssss s s s e fememesmmeeeaa=
fem=======a femessesessss s e e se s e eessssaa s fmmm==== femememm== 4

{5 PVC =1f#H) ONTAP NAS 3/
UTFEFIRTIE{ER PVC stREATEMIEEEHIEE o

SEEHIRE

T ERIER LR 81abcb27-ea63-49bb-b606-0a5315ac5£21 EBEA—E$%A “ontap volumel HY
1GiB ‘ontap-nas H4FRE » WfHH PVC sF#ERTE ¥ RWO FEUET !

kind: PersistentVolumeClaim
apiVersion: vl

metadata:



name: <managed-imported-volume>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "ontap volumel"
trident.netapp.io/importBackendUUID: "8labcb27-ea63-49bb-b606-
0ab5315acbHf21"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>

RTEHIRE

LUF St #& 1 34abcb27-ea63-49bb-b606-0a5315ac5£34 BEAZZ “ontap-volume2 'BY 1Gi
‘ontap-nas MR > MEEA PVC SR E RWO ZEEUE !

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>

E A qgtrees
(D atree BAR Trident 26.06 PHIRFATTERMA * RATEHNAT LB EERERER o

¢ Trident 26.06 FA%E > AILUEA ontap-nas-economy SEFNFZTAFIR A B ONTAP qtree EEA Trident © 554
FlexVol volume #1 gtree 78 (B2 flexvol/qtree) MUKREEZ qtree FIE LR UUID K& gtree o [t
MAEEE) h—REACTEFENERR qtree EBA ©
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£/ tridentctl & A qgtree

K flexvol/qgtree M qtree 15 E BMIEE LB o U THAIEWRL ontap nas_economy _E£HJ FlexVol
volume flexvoll EEA qgtree gtreel :

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

pvc-file>

L EEA gtree MIAEHME$ » AL "--no-rename ' 1F55 ©« HEIEA qtree MAEE Trident BIEH £ dpiBHA > 55
#rig "--no-manage 1ZzE ©

£/ PVC HfEEE A qgtree
BB UTEEREN 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>

EERZIRE FlexVol volume F gtree 478 > 55H#7IE “trident.netapp.io/importNoRename: "true" 51 f# o HEH
gtree UIEEEEAREA » 55H1E “trident.netapp.io/notManaged: "true™ s:fi# ©

N EIETA

SEEEA (B8R
Trident §1& qgtree Efidn %A PVC 2iBHETTHISHE » 3§ FlexVol volume Effdr AR S “ontap-nas-
economy fi A FRAIRIZTE o EIRERRIFARE

——no-rename

Trident §{REIRAM FlexVol volume F qtree %78 o ELEHBHAABEIE Trident YR FRAI » FAI Trident
B EREIE gtree BIMIBRSHMEEE -

--no-manage

Trident 5| qtree » (EREEHEAMEL - LBHBEENE Trident IARAE » B Trident AMERHEE
gtree FIEENEELREA ©
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BEHRRATS

MR BIRERBEEHRE) > BIE AR gtree iHXAER gtree AIE L RRER » HhE(E qtree #E B SHIE
HIRA o Trident TEEARFE A qtree 15 k—EZEBIEHRE o 2R > (NREAR T BHELHBEIRA FlexVol EH
A% “default 8{ZEH > Trident 4% FlexVol LR E#HAE N BIHIELRRA

(D B FlexVol volume EEH R BB SE® H R [E— FlexVol volume FEAIEHE M EM gtree © 127F
FlexVol volume HHY qtree 2 EPENETE » A FEA qgtree ©

(D AERZME Kubernetes & &Efs5mE—EEE) SVM » h REEA B —EZEMEEIEM qgtree ©
MEMEZESER—EHEE » HRMVIZE e ERERHEIRIIESL ©

ONTAP SAN

Trident Z#Ef#H ontap-san (iSCSI~ NVMe/TCP # FC) Kz ontap-san-economy SEENTE N EITHATR & B
)\ o

Trident BEJIAFEEA B 28— LUN BY ONTAP SAN FlexVol Volume © 3581 “ontap-san EEBIFZ T —2X - LLEEBIFES
B A5 PVC EiI—1& FlexVol Volume - MTE FlexVol Volume AL —1E LUN o Trident ZEEA FlexVol
Volume Wi HEL PVC EZHREILRAR o Trident AJLARE A "ontap-san-economy €% %1E LUN B9 Volume ©

WA RTRINFIEASEMIFEEMREE

SEEHRE

HNTEMRRE ~ Trident B4 FlexVol BAIR & EHan a2 pve-<uuid> I ~ Wi Flexvol HRERA
B LUuN EFHHA lunle

LUTFEEBFIEEA ontap-san-managed FlexVol volume » s%HEFREZTERY “ontap_san_default' & :

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

e o o
o e - o +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e o o —
e e - e +
| pvc-d6eedf54-4e40-4454-92£fd-d00fc228d74a | 20 MiB | basic |
block | ¢cd394786-ddd5-4470-adc3-10c5cedca’757 | online | true |
o e fomm -
t——— e - o +
KRt BEHIEE

U TFEHIEE unmanaged example volume ontap san BIREA !

tridentctl import volume -n trident san blog unmanaged example volume
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-f pvc-import.yaml --no-manage

R BTttt P P
Fommmmmomo= B e Fommmmmoe Frommmmomos +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

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= +
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759£555a | online | false |

Fommmmcmcosososssrsres e e e e T E eSS S Pommmmmme= Pomemmsmsmememss
Pommmmmmm== e mes e s s s s e s s Fommmmm== P +

WNRIEHE LUN HFEZEIEE Kubernetes Ei%S IQN HF4ERE] IQN 89 igroup » A0 TFAIRFRR @ EHFUREI AT EEER © LUN
already mapped to initiator(s) in this group ° HEERFREEIZHECHMEY LUN 7 BEE A LR

[=]
oo ©

Vserver  Igroup Protocol 0S Type Initiators

k8s-nodename.example. com-fe5d36f2-cded-4138-9eb®-c7719fc2f913
iscsi linux ign.1994-05.com.redhat:4c2elcf35e0
unmanaged-example-igroup
mixed linux ign.1994-05.com.redhat:4c2elcf35e0

ONTAP SAN-economy &34
UTFEBHIRBTRUAIA ontap-san-economy BimEA LS HIEEMIEFTEMER
EEHEE
SEREATEUIEER « Trident §EXS FlexVol IFR B NG HE a4 o BIEEAERAY FlexVol EAZ
B LUN Bf ~ G BE Bt ERHan s o
LU &5 "lun1 #EFlexVol “toimport EE A %% % “vol-managed-saneco (R EIRAIEE -

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

BEAT 1lunl > Trident EE#dnsh FlexVol (HI40 ~ ERdia# trident lun pool xyz) ° HEEHE
[ERY FlexVol EE A Efth LUN ~ s5{ERHTEY FlexVol 478 :
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tridentctl import volume vol-managed-saneco trident lun pool xyz/lun2
-f import2.yaml

@ gtap—san—economy Bim—XEA—E LUN o KAILUERIESIE RS TZEEAE

Rt EWIREE

BE A JESEE MR ERF - Trident 7ZEWS FlexVol FIFRBEHE - B2 - FlexVol #1 LUN 4 ZEE1E Trident #5&
LG

FlexVol 551

trident lun pool STORAGEPREFIX RANDOMSTRING

* STORAGEPREFIX =88 IH4HAET storagePrefix HIME o FBR(ES trident ©

* RANDOMSTRING AJ LU IREIZRERIF SR o

LUN & EK
LUN #47B8p%47%s 1un0 ©

il
MREW storagePrefix & “xyz ’ B LUN BSEEREA !

trident lun pool xyz randomstring/lun0

pavE S

Trident SZ1BEF “solidfire-san EEE1F2 T A NetApp Element #XE2F1 NetApp HCI HEHERE o

(D Element BEENT2 N X IR ERAVHIRERTE o (B2 » MIRFEEENHIZERM > Trident EF[0]#H
2 o AR EREIRE « IR —HIRERE - AREABRNEIRE o

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

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

e tomm Fomm e
e et e it tomm - R it +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
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Fommmmmmmms et Fommmmms Fommmmmme= +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
Fommmmcmcosososssrsres e e e T T E eSS eSS Fommmmmm= Fommmmmmcmsmsmss
Pommmmmmm== e et Fommmmm== o= +

Azure NetApp Files

Trident 2#8{# A azure-netapp-files BREIERNEABIRE °

EEMEA Azure NetApp Files HEER » sA5 @I & BRISHF X HIREE - IR E RS EHMEERE
() thEsiEsh «/ @H0ES o AU > MBHEIES 10.0.0.2: /importvoll » AIHREIIES

importvoll °

T EHIE7ERIS azurenetappfiles 40517 EEA—@ azure-netapp-files volume » MifFF volume
&1 importvoll °

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

e et oo e e
Fommmmmmm== e Fommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

Fommmmmmemsmssesese s s s s s e o= o=
Fommmommmme Fommomemeressrereemenessosoesee oo moms Fomommmme Frommmmomos +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |

e L L Fommmmomos Fommmmememesemos
et et Fommmmmos Fosmmmmmes +

Google Cloud NetApp Volumes

Trident 2#&{# A google-cloud-netapp-volumes ERENFETNE AMIERE o

LUTEBHIERMIEE testvoleasiaeastl B IK backend-tbc-genvl BEAMIEE o

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

o tomm o
o tom - e
o e +

| NAME | SIZE | STORAGE CLASS
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| PROTOCOL | BACKEND UUID | STATE | MANAGED |

et bt e F——————
o e et ettt
+————— - +

| pvc-a69cdal9-218c-4ca9%-a9%41-aea05dd13dcO | 10 GiB | gcnv-nfs-sc-
identity | file | 8c18cdfl1-0770-4bc0-bcc5-c6295fe6d837 | online | true
|

et it e s to———————

B et ettt P t—— it bt
+————— - +

T e HImE I a7 R —R I mERE & R A "google-cloud-netapp-volumes HEFEE :

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

o fomm -

Fom Fo————————— o
Fo— e +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |

o - fo— =

fm e e et
Fo—— e +

| pvc-a69cdal9-218c-4ca9-a9%941-aeal05ddl3dcO0 | 10 GiB | gcnv-nfs-sc-
identity | file | 8¢cl1l8cdfl-0770-4bc0-bcc5-c6295fe6d837 | online | true
|

o - fom

fom fo— o
Fo— fom— +

E:T Trident Volume & B2

£ Trident » ERIAA BRI AR ESKA BRRAVLENRE - SRBINEHEIEEL
1 HES R H FEZIMEFERY Kubernetes BIR (PVC) o BRI UERIGE RIENR - AIREIL
BEJERE BN ETRE ; 217 « EASERNTAHEE I S ERELEER
FdRZ Al

X% BETHRE R IBNARE

* Volume ##37 - BEAFIERUEE o
* 5% ontap-nas-economy EBENFEMS ° R HE Qtree MR ENRTBRISBIBEA o
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* H? ontap-san-economy BREIFENME » R A LUN ZHBRISRIEBEHA o

PR
* BETHIRERFEEE ONTAP NI BEEB)R AR o

R ] ontap-san * ontap-nas | ontap—-nas-flexgroup BEEREAZIERTESR -
* BEHIRE R BN ERARRAIRE -

A] BETHIR & 2B R RRITS

* MNRANRBEAPHEEENMERSE > ARIFEITRFRK - B2 > MREAREAREAKRK > AIHRE
RIRIEIRA RS REmS o

© EEARIKERTHNRERAGLHEREER - FEFREFTANER o EAFENAEF TEE AT AR IZE
EHA o

BImAARREEA  HIESAMRE
PIATEAREARAD / SUith BARTE 3 B3 TR R0 o
IR AR

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

estName} } "

by

"labels": {
"cluster": "ClusterA",
"PVC": "{{.volume.Namespace}} {{.volume.RequestName}}"
}
}
BIRME RS
{
"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
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"managementLIF": "<ip address>",

"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"useREST": true,
"storage": [
{
"labels": {
"labelname": "labell",
"name": "{{ .volume.Name }}"

by
"defaults": {
"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster
}} _{{ .volume.Namespace }} {{ .volume.RequestName }}"
}
by
{

"labels": {
"cluster": "label2",
"name": "{{ .volume.Name }}"

}o
"defaults": {

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

1Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"

}

L iBEn A E
#ifi 1 :

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

gH2:

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

slice .volume.RequestName 1 5 }}""
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RELEHIER

1. WNHIRREA - EERAURERNRERARERIR » A SEWRE - flu :

{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}} ©
HCEEMIREEA » HIRELEBRERNEZTIRERERLEELS

Trident R ZERY R ER FRFFAEF T —IEMEM °

WNREAFEEEW—IHERE BT » Trident i M1 —LEFERF T LR I ME—RV LR & 278 o

a A W DN

FREEfth ONTAP BRENZT0 > WIRHIRE LIBEBRMEIRE > RIHRERIIZFRERM -

EAn 4 ZERHZ Trident NFS Volume

fEM Trident ~ AU E SR EFPRIUMIREE « TE—(ANSEREGHEFFHA
HiER& o

TridentVolumeReference CR AJ:EETE—{E = Z1E Kubernetes #5422 2 % 2 ReadWriteMany
(RWX) NFS Hii$& o 57 Kubernetes [RER A ZEAUTER :

* ZREREFEESILRERZE M
* WARETA Trident NFS Volume EEEIFZR
* KR tridentctl SERIEMIERLE Kubernetes IHSE

IEERR T Bm{E Kubernetes fraZEfERY NFS HiRE LA o

gNR NAS RN ERN B RBRERR 64 BT > Trident RHKIRIRA B RIRAn RHIRE - BT

"
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K ---------------- s Primary PV Secondary PV y
& :
v ]

________________________

namespace

TVol €—p» TVol

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

=
3
2

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

TridentVolumeReference

primary/pvci

\ .PJ
Storage e e i s *
Volume

REREDERRNAIRE NFS HIR&HA -

o FLE KR PVC WU AR E
SR RIS E BT IR PVC AR o

X

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

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

e EEEmR TR EILRE PVC
BiEmaTRNES ZEEINE PVC » WERAKIE PVC FHERIZKIE -

5% E K5 B Byt an %4 22

wiEFELE > BadEZRARRERFEGSREEEEE - KEEESN B Raa=REAENIHENRE - 5@
TREGIEEEREAR -
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1. KEGLEREEEE | EHRHREMPEIL PVC(pvel » #% PVC BT EB1Z6 %2R ( namespace2' 1t
ZHIHERR > 8 “shareToNamespace 51#% ©

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

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident 217 PV KHE &% NFS EFHIRE o

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

@ ° [WRILURER ~ HAEIFrA R ZER - flg -

trldent.netapp.lo/shareToNamespace: *

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

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

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

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

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



kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

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

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() Bt PVC HAIMSBIREER IR PVC -

+
A5

Trident s&EX “shareFromPVC' B1E PVC LHVEEfE » Wik B1R PV BIUAKBHIRE » ZMIREAE AR EFE
R famAR PV HAZKIR PV M#EEEIR - B1E PVC Ml PV BERMEEBHE—1X

fFHZHEERE

AT LAMPRES 2 Bl on & =T ZAIHLERE © Trident A2 FRARIR AR 2= B A AR E R TZ EVAERR » i fREE HAthH
FAsZHARRE R Ap = ERFEVEIR o EFFA 5| B HEIRER 6 R EMERIZIRE - Trident 4 ERIFFZMEIRE o

£ “tridentctl get T BHIIEE
£ [tridentctl 2B » EBEIUBIT get MTREFNBHIEE o NFHFMEN ~ 552/ tridentctl

AR AEEIA o

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

* ——parentOfSubordinate string : BFEHREFITEREBIRREHIEE o

* —-subordinateOf string : HFEHEHITE Volume BYTEK ©

BRI

* Trident #AMALE B A9tas R ERR R AR BHIRE - CREZEAEREENAEMZF R LBERHRMRESR
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o fRE5EBBBR shareToNamespace B shareFromNamespace sHfRak MR
TridentVolumeReference CR REFFHEKIE PVC BFEVEIR - EEREHFEEERR » KA BIBR1IEE
PVC °

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

il

MEEZER
EEFRABREEDATEEEEZ -
* BE "NetAppTV" EHIRERA ©

EmnATREER Trident Volume

£ Trident ~ f&RILAFI|AE— Kubernetes 2P A [El i 4 B AR IR B IR & o iR &
IREBZILINHIRE o

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

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

S

RAF]
RBLES RETT REWIEERR o

REE PVC LSS E
e RIS E IS TR PVC thEhkl AYHERR o

X

BT ERERR TR/ CR NER
EETEEIRTHEMRTRENEES EZIL TridentVolumeReference CR FIRER o

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

EERaREMPEILER PVC
BiRap L EREAER EEI PVC MIERRFEHFRZEMPH PVC o

B HRAN B Byt an 4 22
ARRER > EHLEHNERNERERERH 2 EMEEE - REEEENERG 2 EMREEENIRIENR
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https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products

- BESRMTIEEERERE

1. RSB TEEEE | ERESRALER (namespacel)HiEIL PVC(pvel) » MifEMA cloneToNamespace®
SHERS B B A 2R (namespace2)HE o

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

trident.netapp.io/cloneToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident #17 PV R HBIRFHEFHERE o

o MBI UERESRARIEER PVC ARG ARz - Al »
trident.netapp.io/cloneToNamespace:
namespace?2, namespace3, namespace4 °

@ o WA LAGER ~ HAREIFrAaRZERM o fli

trident.netapp.io/cloneToNamespace: *

o AT UFERF BT PVC LB “cloneToNamespace 5+¥E ©

2. REEHS | MRBEEIERN RBAC » URFEEMATHEAEEEEGREMPEIL
TridentVolumeReference CR FI#EPR (namespace2) ©

3. *HMM R TREEE [ EEMNMHETREFEL—EZSREIR PVC B TridentVolumeReference CR
pvcl °

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

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

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

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

storage: 100Gi

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

£F3 SnapMirror £ &M E

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

* EHERE (PVC) ZMIEIRGREE

* BRI E 2 IRV SIRAA

* TR ER AR R (R

c EXEBEAT (FHERE) RAXREHMERE

* EEFEIAKMEER N BRIR  BEREREXTEEEMNEIEER

B RIRTTR R (T

EREZAD © SREERRT S TSR -

ONTAP &

* Trident : £/ ONTAP {EA#RIRHIZR Kubernetes #EFB1Z Kubernetes &£ _F % B7Z1E Trident KrZs
22.10 SEHTARZS ©

R AETERIREF BRI ONTAP £ VB ERERMREEMSH ONTAP SnapMirror FJEEIF 151 - 552
B "SnapMirror 1214958 (ONTAP) "W TEREZEH o
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& ONTAP 9.10.1 B%5 » FRAEIRIEILL NetApp IRIEEZR (NLF) B9 iRE » ER—Er BB ZIBINEEN
B—1E2E o NFFME > 5528 "ONTAP One FEMIBYIEIE" o

@ {£3742 SnapMirror JEEIF1R:E o

HE

* AR SVM : ONTAP (T I BRI S 50848 o S 00 S 457 SUM SISt I T RES A -
()  m®EmME ONTAP #5E2 IS RRIA-RERE SVM 2IBRE—1 -

* Trident 1 SVM : ¥FiRix SVM B BRI EE 89 Trident {88 ©

X ErEESNEIl

NetApp Trident 2R {#EF T3 ERSNFZ X ZIBAVEHETZEER ~ 3548 NetApp SnapMirror AITETHIIR EER !
ontap-nas : NFS ontap-san : iSCS| ontap-san : FC ontap-san : NVMe/TCP (FEE&H{K ONTAP ki
75 9.15.1)

@ ASA r2 R4EARZIE(FEF SnapMirror BUBEIEEIE R © YR ASA r2 REERVIEREE ~ B2/ 7 ##
ASA 2 H1IF R 4"

#1847 PVC
KIS LS BRI (R CRD #361 » E XIS BN REMIRE 2 T HBRRG o

TR
1. X Kubernetes & FHITTHIFEE :

a. I —{E#%A trident.netapp.io/replication: true 28 StorageClass ¥Jf¥
il

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

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

backendType: "ontap-nas"

A A

fsType: "nfs

trident.netapp.io/replication: "true"

b. fEFSCATEILM StorageClass 37 PVC ©

gl

kind: PersistentVolumeClaim

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

C. B HEAEE A MirrorRelationship CR ©

gl

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

Trident SR @RI AZPE IR ER BB R:E (DP) AKEE » ZABIE A MirrorRelationship BIAK
REMRL ©

d. HY{8 TridentMirrorRelationship CR L EXS PVC BIAZR&FEH SVM o

kubectl get tmr csi-nas

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

name: csi-nas

generation: 1
spec:

state: promoted

volumeMappings:

- localPVCName: csi-nas
status:

conditions:

- state: promoted

localVolumeHandle:

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

observedGeneration: 1

2. 7T E Kubernetes E&E FHIT YL ER :

a. #2137 StorageClass {iz%7E trident.netapp.io/replication: true 2 o
il

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

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

trident.netapp.io/replication: true

b. B 85 BIZMAREE A MirrorRelationship CR ©
el

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 BIUETEEHE(L : state * ANREMBHRAFRARE F2E Volume ERAREE)
volumeMappings * FARAAH PVC BAHEIRLR Volume FEREZEILRAR ; MUK TUERRY
replicationPolicy # replicationSchedule Hfi °

‘replicationPolicy’ #M ‘“replicationSchedule’ R{UAEIR o 55
‘replicationPolicy’ REZA ONTAP LEMIFEREIY SnapMirror JREI%FE > Wi
‘replicationSchedule’ mRIEZA ONTAP HEFZBVEFE o MNREBBKE—MAL > Trident
RHERRIRRENHRERRASHHE - SAEREIMARREE LR ; RELE > RS
FEERAEHIRE - EE2ERARNRE @ AMRLEERRZIL TMR

Trident R EE R [RAFIHHR R #4816 SnapMirror Bif& o
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1. #3[—1& PVC > &S5RI StorageClass fE2&4#BN (SnapMirror B1Z) o

Ll

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: csi-nas
annotations:
trident.netapp.io/mirrorRelationship: csi-nas
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1Gi

storageClassName: csi-nas

Trident ##18 & TridentMirrorRelationship CRD > 1REERTEE » AU PR E K - WIRRAREFEE

> Trident iEFE{RHGHT FlexVol HARE &M B T MirrorRelationship FIEZAYEIR SVM HE/ SVM £ o

Volume #EEZHREE

Trident $21&RAZ (TMR) B—%& CRD > ©X/T PVC ZREIEEEAAN—IF - BHIZ TMR BB —E#RAEE » sZARRE

50 Trident FREERYAREE - HIE TMR BB LU THRERE :

* BEI : &th PVC BEGRGHNBEREEE - E2—EFARIE o
* Promoted : 75t PVC 7 ReadWrite BRJ#E > BRI B BGRIMEER o
* EIEN . A% PVC 2EARRANBE /I Volume » Bt RN 2R &RET o

° YNRBR volume BIEENR volume BRIEE > RIAEREMBINRE - HRAEEERBR volume

HIRA o
° WNRMFEE 2 FiRBIIREIUGR » AIEFREIIARREG Z LA o
EIEFTEI M AR EHARIR AR E PVC
ERE Kubernetes =& _FHIT 3T ER ¢

* #& TridentMirrorRelationship B9 spec.state {E{iIE#% promoted ©

5t 8RR HAHARIEERE PVC
AEHEIEAEEE (B8) B BT TSEURARE PVC :

TER
1. £ Kubernetes 3£ I « 17 PVC RIE M EFIRIBEIITTR o
2. 7£EE Kubernetes #& _F > #17 TridentTridentSnapshotinfoCR MEXS A EFF4AE T ©
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vl

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

name: csi-nas
spec:

snapshotName csi-nas-snapshot

a. 7E%HBh Kubernetes £+ > #& TridentMirrorRelationship CR HJ spec.state i E#1# promoted » I
#& spec.volumeMappings(].promotedSnapshotHandle B3 2&REBH] internalName °

3. 1T4##Bh Kubernetes 2 » B2 TridentMirrorRelationship BIAREE (status.state 1#{iI) SHSIEFH ©

WEEBRERFGRF
TEERHFSMR A  BRBCEHANM TR o

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

2. £ E Kubernetes £ F » #& TridentMirrorRelationship B spec.state fIE#% reestablished ©

HAtfEE
Trident 1B+ BRI BN REMEEHT TIHRIE

BEE PVC EBZIFHMXE PVC
BEEREEHEEETE PVC IXREPVC

1. REEIREE) (B1E) ZEDMIBR PersistentVolumeClaim #1 TridentMirrorRelationship CRD ©
2.t (FR) #FEFMIER TridentMirrorRelationship CRD ©
3 £ X (GKR) RELAZEIMHEE (B1E) PVC BiI—EH# TridentMirrorRelationship CRD ©

REEMR - FBHRE PVC YA

PVC AT E—IxARK/]) » MRERSEBBEFIK/) > ONTAP # EHENHERTABEZE FlexVol ©
it PVC #2BR1ES

EERRED AN RN XEMEERT I EF—IEEE !

* MiBEHE PVC LAY MirrorRelationship © S IRIE R R o
* 3% > 1 spec.state I EF%A promoted °
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fpx—1E PVC (ZRIEHRKR)
Trident FIRERSHERHN PVC > MR ERMIFHIFE ZAIERERRE

fHlfR TMR

MBS EEE&REARE—EIM TMR 2EEE|ERA TMR 1 Trident STRUMIBR{EZE Z BT8R A promoted #RAE o HNRIEEIEM|
BREY TMR BRI promoted AREE » RINATFIEHREZREAE » bR TMR #§48#85% » Trident &4t PVC 12H %
ReadWrite AREE o IEMIBRIZI/EZFERL ONTAP FRZASHERAREERY SnapMirror AR} o W1RAGAR1E R G RAAPE
FBIEHERE R » BITE B FIR SR RAR RN BERAIREES established FIHIREE R HT TMR o

ONTAP 43R #riR &R

SRR B O EREL o ISR LUER “state: promoted B, “state: reestablished 3R EHRAE o 18 BIZHE
MERFAAEIR ReadWrite FAREEEF « & A]LUER promotedSnapshotHandle F5E 1% B aitiiiE & B R 284S
TERER o

ONTAP B 43S FTiR (R RAZ

I&A]LUER CRD $11T SnapMirror B3 » M Trident £ ONTAP EEEIFELR - :F2EUT
TridentActionMirrorUpdate &3IH& =, :

gl

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-Db

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

status.state R TridentActionMirrorUpdate CRD BYARES o BER]LAEVERL Succeeded ~ In Progress 3,
Failed

f£F3 CSI thix

Trident BJLAF] R "CSI Topology ThaE" 4 sth 2 7 MARE & W i EL MY AN E!I Kubernetes =5
PRV ETE, o

B
f£F3 CSI Topology THAE > FILUMRIE& IS &) A @ik A ER & A F BUVE IR FRBIFERR D ERRE | - M5 » RinEREE

2F Kubernetes B SR BN ] EMNEIZS - BB IR E—EIEANTRE T RE » Al EHSEE -
AT HEEZUHEBRRETATFESEBEMIEE > Trident £/ CSI Topology ©

EABEAZ CS| Topology IHAE "iE#E" o
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Kubernetes et MBS HIRE B4EET -

* ¥ VolumeBindingMode '8&#4% “Immediate BF » Trident EERREIIRERN TEE;R—FijﬁE TokRE

ERENFHEERIEESERIL pvc KRR - E2TE:R "VolumeBindingMode * B Asasl#iTHh
ERFINEE o FHEMIEENEIAFRIBER Pod HUBHEFEK °

Hé_’r ‘VqumeBindingMode‘Exj% "WaitForFirstConsumer i » R GBI PVC WFFHEMIRR I HE
45~ BRIHFENENFRZ PVC B Pod ALk o WtE—2k ~ B AIHFRE AR SR RArsa s B TRIHE

EFE%'J °

() waitForFirstConsumer HEMKFREIHHITE o CAILEIR CS| AR -

TEEEENIER
EEfER CSl Topology » EEETFIIER :

* 1T "SZHERY Kubernetes HzZs" BY Kubernetes =5

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:"1el1le4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdoc4"}

* REPEREZTE BN S| AREREIIZES (topology . kubernetes.io/region " Hl

64

“topology.kubernetes.io/zone) ° SLEIZHFEZITLRLE Trident ZRIFAEENEEFAVERRL E* > L
f& Trident BE$TRAKIIAIE ©

kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

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

rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"nodel", "kubernetes.io/
os":"linux", "node-

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

[node?2,

{"beta.kubernetes.io/arch":"amdo64", "beta.kubernetes.io/os":"1linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname" :"node2", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/worker":"","topology.kubernetes.io/region":"us-
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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"}]

FTER 1 | BRI B

Trident {#F B in Pl s 5t A IREE A A @IEF A B MR G - SER A AU E Z—(E R 2ERY
supportedTopologies BREIR » ARIEEXENEIHMATREEFE - #Hit(EA It E& IR StorageClasses
EERENRZRES/ A RENREARAKE » 7R IERNEIRE o

N T REHERRA -

YAML

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl

managementLIF: 192.168.27.5

svm: 1scsi 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",
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"topology.kubernetes.io/zone": "us-eastl-a"
by
{

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

"topology.kubernetes.io/zone": "us-eastl-b"

supportedTopologies AMRASERIFREEFMIBAEFE - ELEEFM ] BAELRATIL
7f StorageClass FiRIHIIAFHEBE - N B3 RiIGRENEEM AT AE F&ER
StorageClasses > Trident §1ERIHEIL —ERLIERE o

S Al IR TF M E R supportedTopologies © 2RI TEEH :

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

TEUEEEFIR ~ region #l zone EBRRFEFEFEMIAIE © topology. kubernetes.io/region
topology.kubernetes.io/zone B{EEAIIE MR EFERFEFEIRM
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FER 2 | EEAIREIFRIER StorageClasses

RIBIR MG R EPEIREAVIAIEIRE - StorageClasses AJEHR BB IR - EREREMLEREFERMNEIIES

PVC ERIVREH R « UL IR FEE ] LUER Trident FRECE RUMEREE o

BRI TESG

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

£ L3R 4RY StorageClass & » volumeBindingMode #ERE 4 WaitForFirstConsumer © {HHLE
StorageClass :5KH PVC R BTE Pod F#5|HEAEEM - MHE > allowedTopologies BIHEFHAH

zone # region © netapp-san-us-east1 StorageClass B1E LE&EH san-backend-us-eastl Bif L

EiLPVCe

SR 3 BiMfEA PVC
#8137 StorageClass iR EIBiIRE » TIRERUEIL PVC ©

BB FTEMGF spec :

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

requests:
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storage: 300Mi

storageClassName: netapp-san-us-eastl

ERILEMBERT PVC BEL TSR !

++

G

68

kubectl create -f pvc.yaml
persistentvolumeclaim/pvc-san created
kubectl get pvc

NAME STATUS VOLUME CAPACITY ACCESS MODES
AGE

pvc-san Pending

2s

kubectl describe pvc

Name: pvc-san

Namespace: default

StorageClass: netapp-san-us-eastl

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:E Trident B HEEE G HBLEE PVC » 357E Pod HF{EH PVC ° ;52U T &4 -

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

£1E podSpec 157 Kubernetes #% pod HH22| us-east1 EIFHRTFEMEIZE L > T us-eastl-a B us-
eastl-b BINHPFEREAEIRLPEITENE o

FSBTHBY :

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-ecblela0-840c-463b-8b65-b3d033e2e62b 300Mi
RWO netapp-san-us-eastl 48s Filesystem
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FiginAE S supportedTopologies

AIUEHIRE R » FEES supportedTopologies jBE » A “tridentctl backend update ° &
AEFECRENHEEE » X BERREEN PVC -

SHEZEM
ERRRER
* "nodeSelector"

* RN R R ARAN L
* SHREATE

5/ Trident |RER

Kubernetes $FFAMIRE (PV) RYBERE TRIGTHAE AJ AR ST HAIR & Y45 E R FEIRERI 2K o 18
B LGRIZfER Trident I AVHEER&IRER « BEATE Trident SMEREZIZAVIRER ~ EIRBIRIBE
IR & » DURACIRBRIEREERE E K o

B

Volume snapshot & ontap-nas * ontap-nas-flexgroup * ontap-san‘ ontap-san-economy *
solidfire-san  “azure-netapp-files 1 "google-cloud-netapp-volumes EBENFZ T 2 15 ©

FIsGZ Al

LEFRARRE  CXEREINIREBIEFIZZIMBIERER (CRD) ° iR Kubernetes #REss (BN
: Kubeadm ~ GKE ~ OpenShift) BYEEE

AMRITHY Kubernetes E1THRA B 2 1RERIZEHIZSF CRD » 352/ 6= Volume Snapshot Controller ©

@ MRETT GKE IRIFHEIIRFHIREIRE « SA7NEILIREBIEHIZZ - GKE £/ ANERIPER RIBIE
i8S o
#17 Volume Snapshot

1. #3I VolumeSnapshotClass ° UIFEFAME ~ A2 H "VolumeSnapshotClass" ©

° driver ¥5MA Trident CSI EBEHFE ©

° deletionPolicy AILAAE Delete T Retain © BREA Retain Kf » BIMfE volumeSnapshot #I44%
kR > fEFRE LNEEERIRBHERMRE o

Ll

cat snap-sc.yaml
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apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

2. BIIRE PVC BITRER ©
Ll
o EEEHIEEITIRA PVC BIIRIR o

cat snap.yaml

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

° LEEBIAES pvel B pvc BIAUMEEIREYIG 0 W RBEIBERS pvcl-snap
o VlolumeSnapshot #5{L(i* PVC » £ *VolumeSnapshotContent #J{F+BRAN: > :ZYHRREBMRIRE o

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

o XA UEBIEIEZ VolumeSnapshotContent ¥4 A A pvel-snap VolumeSnapshot © 5%
Snapshot Content Name EiAIeHILRIERY VolumeSnapshotContent #F © 5% Ready To Use
BEEFRMILIREB T AR I PVC ©

kubectl describe volumesnapshots pvcl-snap

Name: pvcl-snap
Namespace: default
Spec:
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Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8alca-9826-11e9-9807-

525400£3£660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:29Z
Ready To Use: true
Restore Size: 3Gi

TERHRR R RIREIL PVC

&R LAEEA “dataSource 3211 PVC » %72 “<pvc-name> B9 VolumeSnapshot {EA B KIZKR o #1L PVC
% > TG EMIME pod L > MGFERAEM PVC — R ERTE °

@ PVC &7t B ARFHAR B BRI R IREIL - 5520 "MiE | EAEERR RN Trident PVC [RER
F2IL PVC" °

LUTEEHIER pvel-snap {FABERIZKIREZEIL 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

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io
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BE A BGRR& TRIR

Trident & "Kubernetes TESCEC B R T2 B E EESE I VolumeSnapshotContent ¥4Il (& A £ Trident
SNERFEILAYIRER o

FAYaZ Bl
Trident AZEE I 3 E A RIRAIAR Volume o
1. BEEIES | BiI—1@ VolumeSnapshotContent ¥4 » REREIRIREE o EE1E Trident PEENRBTIER
2o

° 7 annotations A EIRIRIRINALTBIEES “trident.netapp.io/internalSnapshotName:
<"backend-snapshot-name"> °

° 3A7E <name-of- -parent-volume-in-trident>/<volume-snapshot-content-name> “HETE

‘snapshotHandle © iEEIMBIRIR T ATE "ListSnapshots MU A4S Trident FIME—EE ©

@ <volumeSnapshotContentName> H? CR # R » AR BB IRIRIRLTEE
7o

il
LUFEEAI3E T —1@ volumeSnapshotContent " ¥ » W5 | FHBIHIRER " 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-e269%9ac7b84b0/import-
snap-content # <import PV name or source PV name>/<volume-snapshot-
content-name>
volumeSnapshotRef:
name: import-snap
namespace: default

EREFEVE

,

2. Cluster admin : 17 VolumeSnapshot CR » 288 volumeSnapshotContent "¥Jff o
IR > UEEIEENGBZERAPER " volumeSnapshot ©

&5l
LU EEFIE I —1E volumeSnapshot CR > #4% import-snap ’ % CR B2
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VolumeSnapshotContent’1%Z%import—snap—content°

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: import-snap
spec:
# volumeSnapshotClassName: csi-snapclass (not required for pre-
provisioned or imported snapshots)
source:

volumeSnapshotContentName: import-snap-content

3. *RERERIE (FEEIR(E)  *IMEPIRIBIZREBIFNEILAY VolumeSnapshotContent " WHT
‘ListSnapshots MY o Trident 3 ‘TridentSnapshot ©

° 4MEB snapshotter @ VolumeSnapshotContent 5%4% readyToUse * Wif# VolumeSnapshot 5843
true °

° Trident #%[0] readyToUse=true °

4. (FEfERE © I —1@ PersistentVolumeClaim BB VolumeSnapshot » EHMA
spec.dataSource (B spec.dataSourceRef) %FBRE VolumeSnapshot % o

#4)
LUTEH32IL T —{E PVC » 2474 volumeSnapshot "HY “import-snap °©

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

- ReadWriteOnce
storageClassName: simple-sc
resources:

requests:

storage: 1Gi
dataSource:

name: import-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

fERREEHIRE Sk

FERIBR T » RIBEEREFIEREAREE » UHEERER ontap-nas #l ontap-nas-economy E&ENTE T\ AC & HYHERE
ERNRAEEM o BXF . snapshot BEEIR]EIZNCIRBERER o
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& volume snapshot restore ONTAP CLI i IR & 2 R 2 AT IRFE D SR ATARRS o

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

@ 2[R Snapshot #EZAKf ~ IRARY Volume HREEER ° 1L Snapshot EAREY Volume BEilFR
S TR EEK ©

EIREREITRUM Volume ER

Trident £ TridentActionSnapshotRestore (TASR) CR #EIRIRRIREITRMELIEEER o It CR {EA—
IHan < 0 Kubernetes R1EETT @ IRERMEBAER/AREF

Trident SZ#27F ontap-san » ontap-san-economy > ontap-nas > ontap-nas-flexgroup > azure-
netapp-files ™ ‘google-cloud-netapp-volumes # “solidfire-san ERENFE T _EHETTIRIBZR o

FIsEZ Al
RAEEA BHER PVC R ARV EIRER o

* FESY PVC IRREREHITE ©

kubectl get pvc

* MR E R EEMAE R HAER o

kubectl get vs

SER
1. 337 TASR CR o LtE&3f512 PVC pvcel FIREREEIREE "pvci1-snapshot 3L CR °

@ TASR CR ZE{IH PVC % VS 12EM a2 ZeR o

cat tasr-pvcl-snapshot.yaml

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

name: trident-snap

namespace: trident
spec:

pvcName: pvcl
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volumeSnapshotName: pvcl-snapshot

2. £F CRIERIZER o EEHITERIRER pvcl °

kubectl create -f tasr-pvcl-snapshot.yaml

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

BR
Trident E1ERIRIBRE R} o G ABRRRIRIERARRS ¢

kubectl get tasr -o yaml

apiVersion: trident.netapp.io/vl
items:
- apiVersion: trident.netapp.io/vl
kind: TridentActionSnapshotRestore
metadata:
creationTimestamp: "2023-04-14T00:20:332"
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: ""

* ERZHIERAT > Trident FEERFRMEREBES! - LEEBRYPUTHIRE -

* BEEIEEHRR Kubernetes BRI SEEE ISR THRA SEEHEARER MR ZERF
337 TASRCR ©

76



MR E A 1ERIIRERAY PV

fBR B = RAEG IREBAVIF A AL B B > HIFERY Trident M E EE A TETEMIBR) AKEE o MIPREAREE REZENAT
PR Trident BEREE o

ZBZ Volume Snapshot Controller
MREH Kubernetes B1ThRA B RERIEF23H CRD ~ ] UK T A XEBEBER ©

1. #37 Volume Snapshot CRD ©°

cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
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. #1317 Snapshot Controller °

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

controller/rbac-snapshot-controller.yaml

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

controller/setup-snapshot-controller.yaml

@ MENE > BTH deploy/kubernetes/snapshot controller/rbac-snapshot-
controller.yaml A B namespace * By aR L ZERE o
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MERAEL

* "Volume [REE"

* "VolumeSnapshotClass"

{£F Trident Volume EfZH|REA

Kubernetes 1FA 4HiREE (PV) BYHARREEFAEIRER NetApp Trident 118 I ZEMLIRE
1RER (BEPRERIREFAH) RYTHAE o IR ERH B IRRARER —RF BN S EHEEE RS
R o

@ VolumeGroupSnapshot & Kubernetes FE—IERIEARINAE » {EFRIEhR API © Kubernetes 1.32
2 VolumeGroupSnapshot IR {ERRASER o

#2137 Volume Group 18
LU #175E81F2 02 & Volume group snapshot :

* ontap-san driver - {258/ iSCSI # FC 3% > AEAI NVMe/TCP R °
* ontap-san-economy - {25 iISCSI 7€

®* ontap-nas

@ NetApp ASA r2 3¢ AFX {#1F #2481 321& Volume group snapshot ©

FAYaZ Bl
* SAFERIZHY Kubernetes HxA<% K8s 1.32 T E SRS ©
s BEFRARE G EEEIMNIRBEGIZSMBE]EREESE (CRD) - &2 Kubernetes 4RHEas (f5I40
: Kubeadm * GKE * OpenShift) BJEE

ANRITHY Kubernetes ETHRA B 2 SMEBIRIRIEZERIZ3H] CRD » s52R &% Volume Snapshot Controller ©

@ YNREAE GKE IRIFPEIUILFHIREARRIR - 570 ILIRIRIEERIZR - GKE EAMEIVIEE
RAGHEERES o

* TETREGEESIES YAML 71 > #§ CsTVolumeGroupSnapshot INAERIERER 'true' » LARE(RESAMARR @ BHARIR

A o
nn

* ERIUHIRGEEHAIRIR Z A > BRI RIEIR G AH RIS
* FE1RFRAE PVC/ HiE&ERTER— SVM L ~ A BEEIL VolumeGroupSnapshot °

* TEE37 VolumeGroupSnapshot Z Al » :55# 17 VolumeGroupSnapshotClass o MIFEF4AE T » 52 H
"VolumeGroupSnapshotClass" °

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

* ERRANMFENZIIAAMEBREN PVC » SRELERBMEERAM PVC -

LUTFEERIER pvcl-group-snap fEABRIHKEFNIZES consistentGroupSnapshot: groupA EiL
PVC ° sAIRIFEHE R ERERIVEMNE ©

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

* B EAH PVC FIEEMIZE( consistentGroupSnapshot: groupA'#8ERY VolumeGroupSnapshot ©

HEEEAI &2 T AR @ BHARIRIR

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

name: "vgsl"

namespace: trident
spec:

volumeGroupSnapshotClassName: csi-group-snap-class

source:

selector:
matchLabels:
consistentGroupSnapshot: groupA



fEABHEIRRIEHRE TR

&R LUERTEA Volume Group Snapshot —E843 2 17 FUE B! IRFRZKIZRE R Persistent Volume o & EAS
Volume Group Snapshot {E&—{EETEITER ©

&£/ volume snapshot restore ONTAP CLI ik & 12 /R 2| o Fi 1R BR A e &R AVAKEES o

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

@ ER Snapshot BAERE ~ IREB Volume 4BREZRE S © #2137 Snapshot &% Volume BERIFR
MR EREEK -
NIRRT Volume 2[R

Trident € TridentActionSnapshotRestore (TASR) CR {EIREBFIRETRMELIREER © It CR F5—
188 Kubernetes 1R1EE1T » IRFEREBAEGRARE

NEFHAAE - /26 WIRIRETHM Volume 2BR" ©

iR B A 1EREEFAHIREREY PV
MIPRE$4E Volume 1REBES :

* EETAERBEMIFR VolumeGroupSnapshots > MR EMIBREFAEAYE —RE o

* ANERMIFR PersistentVolumes BFz% PersistentVolume BZ1EIREB » Trident €% ERE TR #R
f& » RANBLBIRIREA SELZ 2B IRZEIEE o

* MRCEADERIREL TEE - ARBMIFFZEEE » RISRBEERDETEE » LATEDEITTRZATEER PR
2B o

ZBZ Volume Snapshot Controller
MREH Kubernetes B1ThR AL 2 REBIEH23H] CRD ~ ] KR T A AEBEBEER ©

1. #37 Volume Snapshot CRD °

cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
8.2/client/config/crd/groupsnapshot.storage.k8s.io volumegroupsnapshotcl
asses.yaml
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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. #1317 Snapshot Controller °

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

@ MBNE > 55¥TF deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml A EEHT namespace By ZERE o

MRS
* "VolumeGroupSnapshotClass"

* "Volume [REG"
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