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BRI EHEEIENIEE
A& Volume

#8137 PersistentVolume ( PV ) # PersistentVolume Claim (PVC) -~ {ER=ZEN
Kubernetes StorageClass 2REREFE PV o 2% ~ &0 L& PV #H1E(ZE Pod ©

PAE

IRy

"PersistentVolumer' (PV ) SHEEIEET Kubernetes 5 FHEREMNEREFH#EEIR o " PersistentVolume
Claim" (PVC) RfFEEE L PersistentVolume FJEK o

B# PVC SREAERHEEFREN/NFEFIELR - BEEIE S A LUERERIRY StorageClass FREZFEHIEE
PersistentVolume A/NFIFEUETNRVERR ~ FIGNSEHARTS B4R ©

17 PV # PVC 218 ~ SR ISR EEEA Pod ©

HHEFBE

PersistentVolume & ;588

I EE BB B BERE L StorageClass 8RR 10Gi EZX PV basic-csi ©

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv-storage
labels:
type: local
spec:
storageClassName: basic-csi
capacity:
storage: 10Gi
accessModes:
- ReadWriteOnce
hostPath:
path: "/my/host/path"


https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes
https://kubernetes.io/docs/concepts/storage/persistent-volumes

PersistentVolume Claim £ & ;58

B HIFEMERN PVC AHRREEIR o

B]77EY RWO #J PVC
ItEEFIEERAEE rwo EEENEZAR PVC ~ 1 F8AB) StorageClass 1HREARE basic-csi ©

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

M NVMe / TCP BJ PVC

LEEEHIZET NVMe / TCP BIEZ PVC ~ Wi HEI4 #8407 StorageClass HHEFHHEY rwo 1FEX
protection-golde

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



Pod &5 54
ELEEEFIEETAS PVC EiEE Pod BEZANARRE o
EaA4RRE

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



E 7K NVMe / TCP 4HR&

apiVersion: vl

kind: Pod

metadata:
creationTimestamp: null
labels:

run: nginx

name: nginx
spec:
containers:

- image: nginx
name: nginx
resources: {}
volumeMounts:

- mountPath: "/usr/share/nginx/html"

name: task-pv-storage
dnsPolicy: ClusterFirst
restartPolicy: Always
volumes:
- name: task-pv-storage
persistentVolumeClaim:

claimName: pvc-san-nvme

#£37 PV 1 PVC

LB
1. BIPV o

kubectl create -f pv.yaml

2. FEED PV HREE o

kubectl get pv

NAME CAPACITY ACCESS MODES
STORAGECLASS REASON AGE
pv-storage 4Gi RWO
Ts

3. #3iL PVC o

RECLAIM POLICY

Retain

STATUS

Available

CLAIM



kubectl create -f pvc.yaml
4. FEsR PVC #RAS ©

kubectl get pvc
NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
pvc-storage Bound pv-name 2Gi RWO 5m

S. IFHEREEEA Pod ©

kubectl create -f pv-pod.yaml

(D o] UE B IEERE kubectl get pod --watch©

6. B R R EHHMIEEREHE L /my/mount /path ©
kubectl exec -it task-pv-pod -- df -h /my/mount/path

7. fEIRERIUMIFR Pod ° Pod FEARXRABEFE « BXMRENERE -

kubectl delete pod task-pv-pod

UWEHFER WA B ERYFAAE PersistentVolumeClaim ~ MAKIZES! Astra Trident BE EIEERIZ
B ~ 332 R "Kubernetesf Trident4){4" o

EfVolume

Astra TridentA]:EKubernetesfE BRI IR & 2 BIETTHAIEE - SHIETTISCSIFINFS
FERR & FrEE 4R RERVAHRAE =T ©

ERHiSCSI Volume
EEILERA TSCSIERRLER FIBFRISCSHHEMLE (PV) o

(D iISCSI Volume #&78% » * solidfire-san BBENIENEIE “ontap-san ‘ontap-san-
economy EZE Kubernetes 1.16 K EHHRZS

HEF1 . sREStorageClass Az EVolumelE7E

4548 StorageClass EZ UG HNIERTE allowVolumeExpansion 2 “true °


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

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

HHIRBEER StorageClass ~ :a4RELUNA "allowVolumeExpansion 2 °

S ER2 . (EREEIIAStorageClass2 I —EK A E AT H
4REE PVC E&X I EH « “spec.resources.requests.storage’ U IEFMIFIEER T ~ 2R THBEKIRIBRBRT o

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

Astra Trident&@ B 5&WRE (PV) ~ M HEFEHIREES (PVe) ZIRIH: 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 1G1i RWO

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



g

BE3 | EHR—{BEEEPVCHIPod

& PV MANE Pod ~ B A/ o SBEEISCSI PVRIX/NE MRS

* YRPVIIINZEPod ~ Astra Trident&E#FRIGIEFTTHIRE « EMFHEE « WEMABERZRFNAR)N

« EFRERMIMPVEIA/NEF - Astra Trident 2 1EEF R IR L IETTHIRE o TEF KA EREIREHE EPod2
% ~ TridentZ EMFWEBE W FIABERRARIIK/) o 8% - KubernetesBTEIRTTIEEMINTRE - F
FPVcK/ o

EULEHIF > FEILFAMN Pod san-pve ©

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

$EE 4 . BRI PV

BEREN 1Gi BiLE 2Gi B PV X/ ~ :34REE PVC E&RIAFFEHT "spec.resources.requests.storage’ 2 2Gi

o



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: "2019-10-10T17:32:292"
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

SER 5 | ERsHiER
B LIS EPVe ~ PVAlAstra Trident VolumeBY A/ ~ LUIEFEESBIE TR IEE ¢



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

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-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

ERINFS Volume

Astra Trident SZ#87F +  ontap-nas-economy * ontap-nas-flexgroup gcp-cvs M “azure-
netapp-files #Bim EMHEM NFS PV BY Volume #EFE “ontap-nas ©

HEF1 | :REStorageClass Az 1EVolumelE7E

AERE NFS PV HIR/ ~ EEERALFRAIRES true  URERBFEAUAFETREIEE

allowVolumeExpansion .

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

MRCEERIL TRAIEBENRHFER « RECERRERAIHFER - BIFIE1T kubectl edit

storageclass Volume &7 ©



HER2 . {FRTEIIAIStorageClass 7 —EX A E R EFHRE

cat pvc-ontapnas.yaml
kind: PersistentVolumeClaim
apivVersion: vl
metadata:
name: ontapnas20mb
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 20Mi
storageClassName: ontapnas

Astra TridentPEZAILEPVCIEII20MIB NFS PV :

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 20Mi

RWO ontapnas 9s

kubectl get pv pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2mé2s

+$E5 3 B PV

EERIEIA 20MiB PV B4 1GIB ~ :54888 PVC 5% E "spec.resources.requests.storage’2 1GiB :

10



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

FER 4 | BRsHiER
B LIS EPVe ~ PVAlAstra Trident VolumeBYA/) ~ LUEFEESSEAEE A/ -



kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 1G1i
RWO ontapnas 4médds

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

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-0199-11e9-8d9£f-5254004dfdb7 1Gi RWO

Delete Bound default/ontapnas20mb ontapnas

5m35s

tridentctl get volume pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 -n trident

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

- fom o
fom - o fomm - fomm - +
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |

et ittt L fommm - fom e
fom - oo fom - e +

BE A BhiR &

& BRI LAfER “tridentctl import BB @EF Trident FE AGHEZEIISAMHBEEESE (PVC)
» BIRAERFHIREE A% Kubernetes PV ©

,\\,\%ﬂ%i
&R LS HERE @& B A Astra Trident ~ LUfE :

* BEAERASSRME - EEREAHEHRANERE
* HHERRRAEAERAERENER

© EEMER Kubernetes 25

* EXHMERRBEERAEAEN

Z8
BEA Volume Z i ~ s5ciBB THEE2EIE o

* Astra Trident REEEEA RW (GEE) #B%YHJ ONTAP Volume o DP (BHHR:E) HERMIEER SnapMirror

12



BetEIRE o [SFEZ A PEIRESIRAZ - BA% Volume FEA Astra Trident ©
* BRPIERCEREERTESNBER TEARRE - EEEAFERTA Volume ~ ;55 Volume ~ A%
BITEA

@ EHERMIRERHEE « A% Kubernetes N ERIE FRIMVER « T ERS Z 43 FR PRI
EREMINNE Pod o BSRISEEREHIRIE o

* #9R “StorageClass W7B7E PVC L357E « Astra Trident EEE ARSI A ZEHLL 2 - B MEERZER
EFLER ~ RBEFEER R T ANEEPERN - AN ZEEREE ERKET - Bt EEARBAEEERTMAE
& o ALt ~ BMEHIREFENE PVC RISEMRFENMEFHNRRRER « EATAGRK -

. Igﬁa’g Volume KX/NE7E PVC RREFREN o FFFRSIEXEAMIRE ZE - PVELIPVcHIClaimRef#
lL (o]

° EIWRAI—RIEETE PV HERES retain ° Kubernetesp{ A4S TPVCHIPVZ & ~ R G EMEINER
BIAFT St 4RR BRI RBY

° MRFHFLERNEUWEEIZA ~ Bl “delete’ iIBR PV B ~ EFHIRER SRIFR o

* R4EFESR ~ Astra Trident §EIE PVC ~ WiEHapa&in £ FlexVol 1 LUN o fERILUERE - -no
-manage EREREARZTEIENHEEE c MREFH " --no-manage ™ Astra Trident ¥ EdrEEAA
AEGTE PVC 5 PV L TR EMIEE - MBS PV RAZMIFRGEFHEE « th 2 ZBRE iR « Fli

Volume Clone 1 Volume resize °

MR ER Kubernetes AN BERCTEEH - (BB EEKubernetes U IMATFHIRE BRI E
B - ALLSEIEEEA o

* RERETEEPVCIPY « BEMEAR « RMEEAMIRE « UKREEEETPVCHIPV ° REEEFIRILL
PY5E o

EEA Volume
EOILU#A tridentcetl import SEE@IEII AR Trident EBEAGTER PVC KEAMRE o

() m=EsPYCc 2R BEETHIER tidentct EAKMKE -

13



14

£ tridentctl

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

T RRERERIEH

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. {§ “tridentctl import B L 357E Astra Trident BIRHI%HE « ZBIHESHIEE - UKM—#FHEEFEED
HENZTE (5I0 © ONTAP FlexVol * Element Volume ~ Cloud Volumes Service I81E) o "-f 2
EL|BIRIETE PVC FEEMIRE o

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

file>
{#F PVC 78
1. #17—1@ PVC YAML 182 (f%0 > pvc.yaml) > HARBEFAERN Trident EBEAGEHE - PVC HEEES
5

° name M namespace FEFLEE I
accessModes resources.requests.storage*ﬂstorageClassName{Eﬁﬁ%ﬁu
° FhEE

" trident.netapp.io/importOriginalName : ZBinVHIREATH

" trident.netapp.io/importBackendUUID : BAHREFRTERYE IR UUID

* trident.netapp.io/notManaged (FJi) ! REA "true" FTnJEEEHEE o T8RS
""false" ©

T REATEHIREREHIFRRE :



kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: <pvc-name>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "<volume-name>"
trident.netapp.io/importBackendUUID: "<backend-uuid>"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: <size>

storageClassName: <storage-class-name>

2. % PVC YAML t12ZEAFEH Kubernetes F£ .

kubectl apply -f <pvc-file>.yaml

Trident F EBIEAMKRELFEREE PVC -

i 45

A2 % Volume EEAZEH  BRfRZIERIEREITZR ©

ONTAP NAS #1 ONTAP NAS FlexGroup

Astra Trident SZ#8F A ontap-nas-flexgroup FEENFEN#EIT Volume EEA “ontap-nase°

@ * “ontap-nas-economy ERENE N B AE A KR EIE gtree ©
* “ontap-nas’'#ll “ontap-nas-flexgroup EEENTERN R A SFEE IR E R FE o

FERERENE NI BB EMIREERS ontap-nas & ONTAP H=HE LR Flexvol o {EREENIENEA
FlexVols BY ‘ontap-nas ZBIEAINAEE o oNTAP BELFBEFER Flexvol BJMUEAZ “ontap-nas
PVC o [ ~ FlexGroup Vols RJAE A% ontap-nas-flexgroup PVCS o

fEFH tridentctl Y ONTAP NAS &3
T EEFIRRINAFER tridentctl EASE B IR EMIEFTEHIIEE

15



5t& Volume
UTEHHEEATRANRBIGELE ontap nas #%M Volume ‘managed volume :

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

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

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

JEZEE Volume

A "--no-manage 5| 8{BF « Astra Trident R EEFians Volume ©

T EHIEEA unmanaged volume “ontap_nas & :

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

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

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

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

16



£ & Volume

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

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

JEZEE Volume

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

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

17



SAN ONTAP

Astra Trident Z & {F FHEEENTZTVZETT Volume EEA ontap-san © & E AR IEFER "ontap-san-economy’
EEniE=t -

Astra Trident FJIXEEA €1 &8 — LUN B ONTAP SAN FlexVols ° ZEERENFER—2 ontap-san * A& FlexVol
Y E1E PVC F1 LUN 37 FlexVol © Astra Trident 2FE A FlexVol ~ MiigH B PVC E&H B o

ONTAP SAN 54
T EFIRRINAEA T EIEETEHEE ¢

18



E& Volume

HHEEES > Astra Trident #& FlexVol EapfaBigTt > L FlexVol Y LUN 1un0 BB E pve-
<uuid> e

THEHEEA ontap-san-managed #if LR Flexvol ‘ontap san default !

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

basic-import.yaml -n trident -d

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

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

JEZEE Volume

T5|EHIEEEA unmanaged example volume ‘ontap_san &l :

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

fos=s=======sscsesssssscsososss=s======ss=s e R
fmmmmmmaaaa e fmmmmmaae fomememeae +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e o o e o e e o o e e e 5 D ) e e i e e frommmem e N e e
fre=mmm=a==s rememsesesssss e s s m s s e o s e fremememm=s I
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759£555a | online | false |

e R fremememm=s fememeemmeeeaaa=
fm========= R Bttt f======= fememe===s 4

N5 LUN HFEZE L Kubernetes E1%4 IQN £/ IQN BY igroup ~ BIZUWE|EEERENE © LUN already mapped
to initiator(s) in this group ° SHEERIRENEIZSTEUHEE LUN ~ 7 SEE ABIRE o
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Vserver  Igroup Protocol 0S Type Initiators

k8s-nodename.example. com-fe5d36f2-cded-41f38-9eb@-c7719fc2f9f3
iscsi linux ign.1994-05.com.redhat:4c2elcf35e0

unmanaged-example-igroup
mixed linux ign.1994-085.com.redhat:4c2elcf35e0

paTE

Astra Trident Z1E{EFHEEENTZTLEY NetApp Element EXBE#F1 NetApp HCI Volume EEA solidfire-san ©

@ ElementSBEN2 TR EEAIVolume 4Tl o i « MR A FEAIHFEE TS « Astra Trident B1E
[El$EER o RIFEIBIf S ENMEE « IRHM—AHEE LTS - ABREABENHEEE -

MUTFRAFERIHEA element-managed % “element default °

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

o tomm - fomm -
Pommmmmmm== o mes s s s s s e Fommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

P msmesesese s m s s e e o= Fommmmmmememem=
Fommmmmomo= B e Fommmmmoe Frommmmomos +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
Fommmmmmmmereorrrrrrrr e rere e Ee e e o Frommmmom= Fommmmmmemoomo=s
Fommmmmmmme Foccmmemsrsrsrsrssss s s T T e e e e Es s Fommmmm=e Fommmmmme= +

Google Cloud Platform

Astra Trident Sz & FABEENTZTNZETT Volume EEA gcp-cvs ©

HETE Google Cloud Platform H & A LL NetApp Cloud Volumes Service A% &Y Volume - 5

@ R E Volume B&1E5# A% Volume © Volume BRIE SRR E B H RSB —E09 ~ (URZE :/ o fl
o NREHEA B 10.0.0.1: /adroit-jolly-swift MHHEEREA “adroit-
jolly-swift o

Google Cloud Platform &3
MUTEHEIEE IR gcpcvs YEppr U volume BETREEA “gcp-cvs Volume adroit-jolly-swift ©
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tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

fos=ssss=s=ssscsessssssssosossssssss==ssa=s femem==== R e
e e e e e e e e e e fro— e +

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

o e fom -
frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I

| pvc-ad6ccab7-44aa-4433-94bl-e47£fc8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
fossssssssss s e se s s oses oo sssssss s s e e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Azure NetApp Files

Astra Trident 2B {F FAEEENTE 1T Volume EEA azure-netapp-files ©

EEFEA Azure NetApp Files Volume ~ sEfREAIR & BRI B sZFARR & © Volume BR1E B HEFEE BB

() HESE—29 (52 </ o AN MSHEEERE > B 10.0.0.2:/importvoll  HEHE

B “importvoll e

UTTRBIERERE importvoll "8 A “azure-netapp-files &k L&
‘azurenetappfiles 40517 °

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

Fommmmmmemsmessseseses s s s s e o= P
Fommmomomme Fommememeressmereemrnessssoemeoomomoms Fomommmme Frommmmomos +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmmmomoososorrerosmememe oo meoemmmmm o Frommmmomos Fomcmmomememonos
S et Fosmsmsosoossrsrosososososmsoonososos o Pommmmms e i +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3adab | 100 GiB | anf-storage |
file | 1c01274f-d94b-44a3-98a3-04c953c9%a5le | online | true |
ARGttt Fosmsmsmss Focosmsmsosssoss
Pommmmmmm== P mes e e s s s s s s s ee s Fommmmm== o= +

B TH R & A B IR E

{EF Astra Trident ~ EE[UAAEEIH Volume I RERENLBNER - 55 H)JB\,dtu
B ERER M A FEE B H FEE R B Kubernetes B (PVCS) o ,‘L',:{ﬂ—JL/(T_ Bim
FEA « UETBTHEELBINETEE ; &8 E]\'Z%ﬁ%ﬂ’]&ﬂﬁ%ﬁﬁ*ﬁ@%ﬁﬁ
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BLEFEAS o

FHYRZ Bl
A EETHY Volume &i8FNEH 1B -

1. Volume 17 ~ (B AR AEBEEE o
2. 7T ONTAP NAS #&EERBIIZNAVIE R T ~ R A Qtree Volume MIZTBRT S AIBEIZA o
3. 7£ ONTAP SAN & EREREIFZTNAVIE R T ~ RE LUN KBRS RIBEAK o

BRI

1. AT EETHIHEIE @ 2 TR 281 ONTAP AP ZEEFZNES ©
2. AB7HY Volume B ERAMNIRER Volume ©

B]H:] Volume &iBHNEEITA

1. MBLTEHA R AENTIEEE N BRI Bk o B2 « MBHARBRERLK  NERERE
pys BB LHRE -

2. NRERRIFERNLBEABLHEIRE « A TNERREFANER - ARAENAEF TERITUEENEE
g7 o

B AMIRB R InAE RS S A
BT MBE A TEIRA / NEEEBREE o

HRE AR E 5
{
"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} } "

Y s
"labels": {"cluster": "ClusterA", "PVC":
"{{.volume.Namespace}} {{.volume.RequestName}}"}

}
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E&EiREH

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"useREST": true,
"storage": [
{
"labels":{"labelname":"labell", "name": "{{ .volume.Name }}"},
"defaults":
{
"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster

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

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

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

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

}

L iBE A Z
© i) 1>

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

c &2

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

slice .volume.RequestName 1 5 }}""
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REZENER
1. 7£ Volume BEARERT » RBEREMN Volume AERERNIIZEHE « REAGEH Al

{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}} . ©
2. 255 Volume EEARIIERT » Volume BB EBIEERIGTE RNRERFIE RN AIBEZA o
3. Astra Trident 7R FERA S AR FAIENEN Slice EEF o
4. MRS ARG EEM—M Volume %78 - Astra Trident EHIINAEPEF T « LUEIIH—B Volume 78 o

5. ¥NER NAS £7 Volume FY BT IBRERE 64 =¥t - Astra Trident E1R1ZIRA MR EHI R dn AR
& o B FRA Hth ONTAP EBEfER « MR ERIBBIBLTEIRT « MitERUIRFEMEELHN -

S an 44 ZE ) FANFSHATEE

fEFAstra Trident ~ MRIUEEEsp B EMPEILEIEE « WRFEEAR —ZERE R
%%FEEEP °

Astra TridentVolume Reference CRAIGERE—o Z{EKubernetesin % Z=E & 2 it FiReadWriteMany  (rwx
) NFSHIRERE o ItKubernetesIRAERRAREE 7B

* ZEEFEUEGH - BREEM
* BI{2FE2FRA Trident NFS VolumeEeEhi2 &
* RFBtridentctl SRR ELfthIE/R £ KubernetesIHAE

It EER M EKubernetesin s 28l Z FIFINFS Volumett Al o
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2
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O [
H

TridentVolumeReference

primary/pvci

\‘ ‘l .
N e - Storage Tao--
Volume

& QB AE S EFTRRESR ENFS VolumeH= o

o |EHE PVC U AR
KiRer R EREEAER T EFICRIREPVCRER R o

>

e BF1E B2 TR FEIL CR IR
EETEEIRTEMM R ERIEREEILTridentVolume Reference CREVHER o

e X B ROt Ep & 22 P 17 TridentVolume Reference
Bt & 2 RS B @21 TridentVolume Reference CRIRZ BB JEPVC o

e BB R ERII XA PVC
Bt EENEEESEUKRBRIPVe » UEBRKIFEPVCHERIAIR o

5% E K5 B Byt an %4 25

#TREZEME  BEatZRARRER RN REREEE - ®EEESNBrtaL EMEAEENHEFREE

78 - ERE/ABEEBESRBPIEE -
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1. RSB ZEMERE | * (pvel ERFHBZERPEIL PVC (‘namespace2 (PVC) ~LUEFHEBR
Han s T EEBRER) shareToNamespace

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

Astra TridentZ 2 1IPVREZBIRNFSEHFMIRE °

o IERIAERLUESR A PRAVEE ~ kA ERFERELRES AR ZERE o fid
trident.netapp.io/shareToNamespace:
namespace?, namespace3, namespaced . °

@ o fEAILMERHEAFAEmBZER * o H0 v trident.netapp.io/shareToNamespace:

*

o IERILABERF ST PVC LA “shareToNamespace iz o

2. *REEHE | EIUBTABMKUbeconfig  UIEF BRIt e R ZEHBER EHER « UEEEtsmREEPE

17 TridentVolume Reference CR o

3. *Destination ST L EMERE | * (TiemFK R R EEY B M B ZERIF L TridentVolume Reference
CRpvcl ©

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. * BRI S R EEEEE | ¢ (pve2 EERMGBREMAPEIL PVC (namespace2) {FH
‘shareFromPVC s RISEHRKIE PVC o
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

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

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() BsstPversA /IS EINAHERITRPVC o

nl:l%

Astra Trident @38EY "shareFromPVC B PVC LaJEHRE ~ WA BRIt PV B ARKEIEE « MAEEZR
BHHEEREANR PV ~ T HARIE PV #FER o BRMAIPVCHIPVALTFIE # &84 o

fHpRE=Volume

eI AR ES 2 (Elan 4 ZE L FARVBEER& © Astra Trident& R FRERIRen 4 2= M L AR @ RVTZENME « WA H
fthit LR & RV ap S = MRV EE o EFfE 2 RIIR &6 % ZEERTEFRET  Astra Trident&@ RIPRe2HRE ©

FAR? “tridentctl get T BHIEE

e AfEA[tridentctl AR HIT get L EKRISHBHIEE - IEELEN 52034
../../lce-reference Trident / trldentctl.html[‘tridentctlnp7$ﬂéﬁﬁ] °

Usage:
tridentctl get [option]
FEAR ©

* *-h, --help : AR Volume BYEBR) o
* ——-parentOfSubordinate string : BFEHREFITEREBIIE Volume °
* ——-subordinateOf string : #FEHEHITE Volume BIEE

PR
* Astra TridentfE A G LE BRIt e R =B AL BHEIRE © SRZEAEREHENEMER R LEBERH
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FBVolume&#l o

* EEERBIRH shareFromNamespace 358 » #ifilBf CR  TridentvolumeReference ' LUBES¥IER
B pvCc MEBME shareToNamespace © HEREHFEUE « A BRIBRIEERIPVC ©

* ERBHIRE LEEHITIRR « BB o

LEVSEZEH
EEFABEEGR A TR Volume zE ¢

* SRIEHS o "EMREEZ B AEEE | B ERE R R EEER
* BB LRREE "NetAppTV" o

§£F3 SnapMirror B E

fEF Astra Control Provisioner ~ R UE—{Ez&E LRIREHIR RN FRE FRIBEH
MEEER & 7 BRI RSIRR - UWEERERLUETTKEE - CrUFERGRNETER
E#& (CRD) ZRHITFIIEE !

* BIHRE 2 BRVERSYRAR (PVCS)

*© BRI & 2 ARSI RAE

* FRERRSTRAA

* EXHER (BHEBE) HAREEARE Volume

* EETEMAERERRENR REAEANEEREBEEERSE

ERIFTRIFN
EIEFRZAT ~ SBREEM G FIISRIFRM

#E ONTAP

* * Astra Control Provisioner* : Astra Control Provisioner hRZs 23.10 S B #ihr A< 4 BRI EENER
ONTAP A& imAIEFEEM B AV Kubernetes =5

c IS L (FHERHREEMNR ONTAP SnapMirror FERS 21 BR R AR B A9 ONTAP 5 ERX
FA o UNZEFAAERN ~ A2 "SnapMirroriZ IEILONTAP" ©

SR
** BEEEL SVM" | AAE ONTAP MfFRENEINETHEME - MBHEEN - HSH HEmEsVNLE
HEE o
()  m®EmiE ONTAP #5E2 FIERRIARERI SVM 2IBRE—i -

* Astra Control Provisioner #1 SVM : $t%&/yizin SVM 2B B A& _ERY Astra Control Provisioner
fEFE

FIEMEREFET
* ONTAP NAS #1 ONTAP SAN EEEHF2{ %18 Volume E ©
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EIIiRSY PVC
EBETH R « WAEMA CRD #4ITE T BMNEMILE > BRI B8R o

1. £ Kubernetes & FH1T 5P ER -

a. 2% UEIL StorageClass ¥ trident .netapp.io/replication:

Ll

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

b. {FEFASCAIEIIAY StorageClass E1iL PVC o
el

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

C. {ERAZAS#E 221 MirrorRelationship CR °

true ©°
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vl

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

Astra Control Provisioner Z#iEEIRENAZPENMEIEE Bl EERE (DP) #KRE « ZABIEA
MirrorRelationship FIRKBEHE{L o

d. Hy#8 TridentMirrorRelationship CR L HXE PVC MRS FEF SVM o

kubectl get tmr csi-nas

kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
generation: 1
spec:
state: promoted
volumeMappings:
- localPVCName: csi-nas
status:
conditions:
- state: promoted
localVolumeHandle:
"datavserver:trident pvc 3bedd23c_46a8 4384 bl2b 3c38b313clel”
localPVCName: csi-nas
observedGeneration: 1

2. 7R Kubernetes &5 _F#IT TP ER
a. {§ 8 trident.netapp.io/replication: true 2#3217 StorageClass °©
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vl

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

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

trident.netapp.io/replication: true

b. {58 B AR E ML MirrorRelationship CR o
el

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

name: csi-nas

spec:
state: established
volumeMappings:

- localPVCName: csi-nas
remoteVolumeHandle:

"datavserver:trident pvc 3bedd23c 46a8 4384 bl2b 3c38b313clel"”

Astra Control Provisioner #&{ERRERIRZRIER]ZTE (3 ONTAP HITER%#8) 3L SnapMirror

1% ~ TR EADIBIE

C. fEASCATEEILAY StorageClass 3L PVC ~ fEAXE ( SnapMirror BEJH) o

gl

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: csi-nas
annotations:

trident.netapp.io/mirrorRelationship:

spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1Gi
storageClassName: csi-nas

csi-nas
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Astra Control Provisioner &1&# TridentMirrorRelationship CRD ~ ¥1RBIERIFTE « BIEEEL
Volume ° WNR1F1Ei=ER{% « Astra Control Provisioner FE{RETH FlexVol FEIEE fy & 7x £
MirrorRelationship HEZ&AVER SVM HER SVM L o

Volume #EE1REE

Trident Mirror Relationship ( TMR) &—# CRD - X% PVC ZH#EZMAEMN—I%s - BAYH TMR BEHEARAEE
A &% Astra Control Provisioner FrEERVAREE - HAYMT TMR B F3IHREE :
* I T L K PVC SESRAEAIBE A Volume ~ E2FTEIRAE ©
* *FHR * &K PVC ArlER B Al - BRIERSIRG o
« * BRI ¢ ¢ A PVC 2EFRIENBERM Volume ~ LRI B 2SR o

- (IR ENHERERIORRRE A ARG  UABERENRIORE - EATEREHHHEE
P o

© YIRHIRE SRR ENCRR IR - BB R MRS E R o
EIFstEMRTIE B EIAREARXE PVC

7E% Kubernetes =5 F#1T FFIP R !

* ¥ TridentMirrorRelationship B spec.state fIE % promoted ©

ERBN B EREHEHRRE PVC
ErEMRERE (BE) R ST TP ERARRE PVC -
TR

1. 7£ £ E Kubernetes #5£ I « 17 PVC BRI ~ I SRFIRBIEIITEA ©

2. 7£EE Kubernetes #£& F « 17 Snapshotinfo CR MEVSRZFFAAER o

Ll

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

3. ERE Kubernetes FE I ~ #§ TridentMirrorRelationationship _ CR BY _spec.state {8 E#% updated -
spec.promotedSnapshotHandle B3 REBIIAIETE o

4. fERE Kubernetes #& I+ « FE2EFA4RHI TridentMirrorRelationship #k8& ( STATUS.STATUS #fiI) o
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ERERHRERRHG
BRHFSRG A - FOREERANEEN—H o

1. TERE Kubernetes #& I « IR E E# TridentMirrorRelationship _E spec.remoteVolumeHandle H1iIRY
Eo

2. 2% Kubernetes #£ + ~ #& TridentMirrorRelationship B9 _spec.mirror {{iIE#% reestablished ©

Hh{EZE
Astra Control Provisioner Z151E X EM X EHIRE L #IT RIIEE ¢

B EE PVC ERFFHRE PVC
BEELEEHEETE PVC HIXEPVC ©

1. REBIUMXE (BRIM) ZEMIBR PersistentVolume Claim # TridentMirrorRelationship CRD ©
2. )t (FR) #EEMIER TridentMirrorRelationship CRD ©

3 EEXE (KF) #E FEIIIHM TridentMirrorRelationship CRD ~ MAREERIINFHRE (BRYH)
PVC -

BEIRS » FEHRE PVC BIAN
PVC AIUIEERAEAN - MRERSBBEEFI A/ - ONTAP 2 BEHEFTEMB I flevxols ©

i PVC BIRER

EEBMRES  AEENNXNEMRE L RIT T EP—I8EE
* MIBRZRE PVC LH MirrorRelationship ° & & EiE = RE% o
* I & - 1% spec.state {HIE A updated °

ik PVC  (ScRIEERSY)

Astra Control Provisioner €& #E B/ PVCS - M ERMIRHIER Z A1t BRE =% o

k& TMR

EEE S RIAR— AR TMR 22 HER TMR 7E Astra Control Provisioner SEaiHIFE 2 BTEHAE F+ BARAE o U0
RIEINEMIRE TMR BEEHS _ A4k _ ARRE ~ RIRBIRAMHESRE - TMR &8 - Astra Control
Provisioner Eig 4% PVC H#k# _ReadWrite  LERIBRIEZEETE ONTAP AREt AR ETEL SnapMirror
FRAEER o INRILHIEEERRIVFESREDFER « BIERIIINVESRRER - o BFEHEES B MR
EEEARRERH TMR ©
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= ONTAP E4ZHF « s E ISR

B IRARARZE ~ AT LMBRTER T o KRR state: promoted B state: reestablished M
REFHE - 1B AIH Volume F4k2A—HA% ReadWrite Volume B ~ {&RILA{ER promotedSnapshotHandle 3#5
EFFEIRE « B BAIH Volume BRE

& ONTAP B4R iRgt iM%

fE&AILAfEA CRD 2R#11T SnapMirror 57 ~ M Astra Control H1ZE4RE ONTAP =5 ° (52K T3
TridentActionMirrorUpdate &5BIH& R :

Ll

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-b

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

status.state ;M TridentActionMirrorUpdate CRD BIAKEE o ERILUEYE sued - in progress 5% Failed BY
o

EXF Astra Control Provisioner

Trident BZs 23.10 REHARZASE = {E A Astra Control Provisioner BYEEIE » o] BRI
Astra Control £ & FECERE#FZE RACE INEE o Astra Control Provisioner BR 7 12 {124
Astra Trident CSI BUIAFEZ b ~ IR IS IBERINAE © (& a] LAfE B IETE 2R B A 22 8
Astra Control Provisioner °

&Y Astra Control Service :TBIE BE#E S Astra Control Provisioner fEF#ZHE o

Astra Control BYSE#iEEUT Astra Trident A& #FE RECEFEVHA Orchestrator ~ Y% Astra Control EFERY
MHEIER o A ~ 38312 :% Astra Control EF& EXA Astra Control Provisioner © Astra Trident i 4 4&{Ri5 R
[R48E5 ~ ML NetApp BYHT CSI FIEMINAEREETT ~ 48 « SHIBREFH ©

WAIENE TR E B EERE Astra Control Provisioner ?

R ITEGHEEILE L FIRZEE Astra Trident B9 Astra Control Service ~ #EBEIZRA Eligible o 2% "
1 EE I ZE Astra Control" ~ Astra Control Provisioner 1% & EEIELA o

MBI EERIZE » Bl Eligible B1Z524A “Partially eligible FFHEHA—IF :

* EEANIEERR Astra Trident
* ©fEFRM Astra Trident 23.10 [EkEX A B HEREIE
B EAAFEEEANEEEE

£ Partially eligible ZfIP « FFFAELIETRFEIARERA Astra Control Provisioner ©

34
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JEEL Add cluster STEP 2/4: CLUSTER

—
CLUSTER

Choose an Azure Kubernetes Service cluster to enable application data management and the Astra Control storage operator.

/N

Cluster Location Eligibility

sandbox-ragnarok-aks-02 ﬂ= centraluseuap © Eligible

Configuration required

sandbox-ragnarok-aks-03 Failed to detect Astra Control

Provisioner on cluster

sandbox-rstephe2-aks-01 .= centraluseuap (3) Eligible

EXFB Astra Control Provisioner 2 #i

NRITIVHB M Astra Trident & Astra Control Provisioner ~ i1 B8 ZEXF Astra Control Provisioner ~ s57c#
TTYSER

* * WIRICE ZEE Astra Trident ~ FAHESRE ARSI AR OERRASEVARE * © A0 Astra Trident i 24.02 hiREYIY
{BARRAHEE A ~ e LA{ER Astra Control Provisioner BE3&FH4kZE Astra Trident 24.02 o 54l ~ &I B
¢ Astra Trident 23.04 A4k ZE 24.02 ©

* * EEHERERSA AMD64 242248 * . Astra Control Provisioner BR{R[EIRFE AMD64 #1 ARM64 CPU 22
#Erhigfit - {8 Astra Control €378 AMD64 ©

S8R
1. 72EY NetApp Astra Control S/{&&$F

a. & A Astra Control Service Ul 52 #% Astra Control iRF ID ©
L ENEEA LANER -
ii. 3B APITZER* o
iil. F2TFEEIRA ID ©

b. #FE—EmEEE * 4 AP N * ~ A% AP N FRERRBIALE WS HHAEEERESRT °

C. ERIMRIFRIFAEE A Astra Control B -

docker login cr.astra.netapp.io -u <account-id> -p <api-token>
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2.

36

crane auth login cr.astra.netapp.io -u <account-id> -p <api-token>

(ZRBTEE) FRBTITRRMREBRERTEE - IREFEREE > FHEB/PH Trident EEFH

BR T—Ho

1R LUEA Podman M3k Docker RHIT F5ar< o YIREMREARIZ Windows IRIT ~ BEK
&M PowerShell ©

Docker
a. & #EPHIH Astra Control Provisioner B -

@ FREEENABREA IR ZET & ~ MEESREFRIR G ERAERNT S « fIi
Linux AMD64

docker pull cr.astra.netapp.io/astra/trident-acp:24.02.0
—--platform <cluster platform>

il

docker pull cr.astra.netapp.io/astra/trident-acp:24.02.0
-—platform linux/amd64

EET A

docker tag cr.astra.netapp.io/astra/trident-acp:24.02.0
<my custom registry>/trident-acp:24.02.0

C. RIRRIEXERFIEER

docker push <my custom registry>/trident-acp:24.02.0

e
a. §& Astra Control Provisioner B:xlE EERAEHN BT EEE ¢

crane copy cr.astra.netapp.io/astra/trident-acp:24.02.0
<my custom registry>/trident-acp:24.02.0



3. FEE =YL Astra Trident ZEEESEEMA o

4. FRERVIERMNZIESTE ~ 7F Astra Trident FELA Astra Control Provisioner :
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Astra Trident ZE&E T
a. " & Astra Trident ZERAZTVAAF HARERE" o
b. MNRITHKRZEE Astra Trident ~ HEWEFLE Astra Trident SBEHFRPREE F * 555 THITER -
L BUERERAE

kubectl create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l
6.yaml

ii. B3 trident #3822 (kubectl create namespace trident) SUHESR trident 5%
ATETE (kubectl get all -n trident) ° MIREBREFHZER © BEMEIL ©

C. 1% Astra Trident B2 24.06.0 :

HCETT Kubernetes 1.24 SNERIRANELE > F5EH
bundle pre 1 25.yaml o %317 Kubernetes 1.25 SE=mRAHNESE » FEA
bundle post 1 25.yaml °

kubectl -n trident apply -f trident-installer/deploy/<bundle-
name.yaml>

d. FEEZ Astra Trident IETEE1T -

kubectl get torc -n trident

[EIFE :

NAME AGE
trident 21lm

e. [[Pull % || MMRICEFBKENERR « BRI MZ KA Astra Control Provisioner B :

kubectl create secret docker-registry <secret name> -n trident
--docker-server=<my custom registry> --docker-username=<username>
--docker-password=<token>

f. #5#8 TridentOrchestrator CR 31T F54R4E :

kubectl edit torc trident -n trident
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i. 527 Astra Trident BMERBIBETERIE - 1L Astra Control E#aHHIH (tridentImage:
<my custom registry>/trident:24.02.0 tridentImage:

netapp/trident:24.06.0) ©
ii. 28 Astra Control Provisioner (enableACP: true) ©

iii. 3% Astra Control Provisioner BM&EHYEETEE#RAIE ~ S Astra Control EEfa#E HHH
(acpImage: <my custom registry>/trident-acp:24.02.0 acpImage:
cr.astra.netapp.io/astra/trident-acp:24.02.0) o

V. WNREARITEIRRFRPEL EHHME ~ S UTELRE (imagePullSecrets: -
<secret name>) °AERAKTEEAIPERPEINIERLBEIELE

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
tridentImage: <registry>/trident:24.06.0
enableACP: true
acpImage: <registry>/trident-acp:24.06.0
imagePullSecrets:
- <secret name>

0 REFIAARIES - BAERFREBEHRG
h. ERERIIEET « BEMELRE -

kubectl get all -n trident

@ Kubernetess= R R FEE*—(EEH FHITERE o 3570 1L Astra Trident EHFHY
ZEE

1=

i. BBsHE% trident-acp Bes e R IETEITH acpVersion 24.02.0 AREEE Installed :

kubectl get torc -o yaml

[E1FE :



40

status:
acpVersion: 24.02.0
currentInstallationParams:

acpImage: <registry>/trident-acp:24.02.0
enableACP: "true"

status: Installed

A
a. "& Astra Trident 222 08 ELARER 4" ©
b. "WNRIEHIRAM Astra Trident ~ FEiGEHREEH THEE FRRTE" -

C. Z2#E Astra Trident dEEXA Astra Control Provisioner (--enable-acp=true)

./tridentctl -n trident install --enable-acp=true --acp

-image=mycustomregistry/trident-acp:24.02
d. F&s2 Astra Control Provisioner BB :

./tridentctl -n trident version

[SIFE :
tom e e + | SERVER
VERSION | CLIENT VERSION | ACP VERSION | +-—-————-——————————
fmmmmmmmmmmmmm— o TR + | 24.02.0 | 24.02.0 | 24.02.0.
fom e fom e fomm - +

e

a. YRGB LEE Astra Trident 23.07.1 HE RS ~ Bl "% 5" AiREEMEthTH o
b. YNER Kubernetes ZEHIT 1.24 E LR « 55MIBR PSP

kubectl delete psp tridentoperatorpod

C. #rifAstra Trident Helmf#7ZE :


https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-get-started/kubernetes-deploy-tridentctl.html#step-1-download-the-trident-installer-package
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/upgrade-tridentctl.html
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation
https://docs.netapp.com/us-en/trident/trident-managing-k8s/uninstall-trident.html#uninstall-a-trident-operator-installation

helm repo add netapp-trident https://netapp.github.io/trident-
helm-chart

d. E# Helm BEX :

helm repo update netapp-trident

[E]FE :

Hang tight while we grab the latest from your chart
repositories...

...Successfully got an update from the "netapp-trident" chart
repository

Update Complete. [JHappy Helming![]

e FHEhk

./tridentctl images -n trident

[EIFE :

| v1.28.0 | netapp/trident:24.06.0]

| | docker.io/netapp/trident-
autosupport:24.06]|

| | registry.k8s.io/sig-storage/csi-
provisioner:v4.0.0]

| | registry.k8s.io/sig-storage/csi-
attacher:v4.5.0|

| | registry.k8s.io/sig-storage/csi-
resizer:v1.9.3|

| | registry.k8s.io/sig-storage/csi-
snapshotter:v6.3.3|

| | registry.k8s.io/sig-storage/csi-node-
driver-registrar:v2.10.0 |

| | netapp/trident-operator:24.06.0 (optional)

f. FE{R Trident $21F& 24.06.0 B]F9 :

helm search repo netapp-trident/trident-operator —--versions
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[EIFE

NAME CHART VERSTION APP VERSION
DESCRIPTION
netapp-trident/trident-operator 100.2406.0 24.06.0 A

9. fM helm install W#MIT FFIEHP—EEEIE - HREEELERE !
" REMIERILTE
* Astra Trident HrZ<
* Astra Control Provisioner B{R B9 78
* MAERECEREINRITER
* (ER) AHERRE - MREEANEREED > B "Trident &2&" RIUIR—EZE SRS AR
REgkT > BFFA CSI BMGEBA AN BRI E BT ©
* Trident a5 2EE

g

© REEHRAIRG

helm install trident netapp-trident/trident-operator --version
100.2402.0 --set acpImage=cr.astra.netapp.io/astra/trident-
acp:24.06.0 —--set enableACP=true --set operatorImage=netapp/trident-
operator:24.06.0 --set
tridentAutosupportImage=docker.io/netapp/trident-autosupport:24.06
--set tridentImage=netapp/trident:24.06.0 --namespace trident

° —EZEEEFHIR A

helm install trident netapp-trident/trident-operator --version
100.2402.0 --set acpImage=<your-registry>:<acp image> --set
enableACP=true --set imageRegistry=<your-registry>/sig-storage --set
operatorImage=netapp/trident-operator:24.06.0 —--set
tridentAutosupportImage=docker.io/netapp/trident-autosupport:24.06
--set tridentImage=netapp/trident:24.06.0 --namespace trident

ICRILAER helm list IRRREFAEF « FIINRE -« spRZEM ~ B& ~ ARRE ~ BAREIRA ~ #
1ESTRRARSE ©

WRIGTEFER Helm ZBE Trident BFHAEEMERIFBIRE ~ BT S < U2 R ZEE Astra Trident
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./tridentctl uninstall -n trident

* EBEXE S B Astra Control Provisioner Z#i ~ 557 * "5e 2184 Astra Trident &P ERH" (A MRIRLSE
A—&R 5 o

4R
Astra Control Provisioner ZHEEE B ~ &I LUE BE{RIE B Fr TR 2<BITHEE ©

Z2#E Astra Control Provisioner Z & ~ 1E Astra Control Ul FEEH EHIENEEF TR ACP version MIE
Trident version MENIF]EBIZLERIRZASSERS o

~\~ CLUSTER STATUS

(©) Available
Version Managed Kube-system namespace UID ACP Version
v1.24.9+rke2r2 2024/03/1517:32 UTC [
Private route identifier Cloud instance Default bucket
. ® private # astra-bucket1 (inherited)

Overview Namespaces Storage Activity

MESEZEN
* "Astra Trident FH4R>Z4"
R Tesithi]

Astra Trident BT LAF| FAZREIZ M R T AT & WS N ZE Kubernetes & AYERES
FesithiE] IhEE" ©

fER TesithE) THAE - FIRIBEISAM AT AN ESE - [REHNEIREAFE « REFIR—EIDEES - 15 ~ Bl

FEm ] Kubernetes BIE 532 77 U@ I A EHERIENRS - BiR AN FEREANFETAERE « AR E
BIHZME o BT HEIEZEIHRETEE TFRHRIHIRE « Astra TridentEF T csifhiz o

WHRARA CS| IEIAMES SR B -

Kubernetestz MEEFHIVolume BAEIET
* Y18 VolumeBindingMode ‘5% &E " Immediate ® Astra Trident iE7E:2 B EMIREREAYIE R TEIZE

& o BILKAERHIRE - B2 RIEMIEERENEFEZRICE ° E_TE%E VolumeBindingMode ™ i
AR AREHIBITRIERHINEE o FHEMREENEII ATRBENRDN Pod HIFZEX -
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* “VolumeBindingMode 382 “WaitForFirstConsumer B ~ 5k A Volume BV BB 4AEISIEE « HRHHET 2
IM{ERA PVC B Pod A1k o Witb—3K ~ FAAERIIHAIEE ~ U S IRE R RFEHIBITIHHZRS] o

(D “WaitForFirstConsumer $SE MR A REIEIBE  BABIR ool AP -

CEENEM
2R losithisl ~ ERETHIEE

<

* H1THY Kubernetes F5E"~7 HEYKuberneteshiZs"

kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el11e4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

c EETHEEEAGIEE - J—X%U\?‘ET%EHH(topology. kubernetes.io/region
‘topology.kubernetes.io/zone) °© fEZEAstra TridentLGERIRIEZ A « BLEEH EZTHIRTES
SERVEARL E o
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kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

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

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

[node?2,

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

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

[node3,

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

FER | B A RARIEN R R

Astra Tridentf#Z &R IRIRA Bt & « EEM ML EMIRE - SERHE TG B —E I ZEN
supportedTopologies @R « ARZFENEIHMEIFHFE o HIFEHLLEERIFRStorageClass ~ REERX
EME/ & PHIEM R REXNERE « A g&#IIVolume ©

T RRImEZREG
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YAML

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl

managementLIF: 192.168.27.5

svm: iscsi svm

username: admin

password: password

supportedTopologies:

- topology.kubernetes.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"},
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-b"}

]
}

“supportedTopologies' it R (B ER inH BN EEUFE - ELEE M E & StorageClass
PR AHERE - BB SR inFMRt 2 B &5 F&ERIStorageClass ~ Astra Trident
SHERIREIMIRE o

& AT LAE S “supportedTopologies S EfETF M o FH 2RI T5IEEF] :
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version: 1
storageDriverName: ontap-nas
backendName: nas-backend-us-centrall
managementLIF: 172.16.238.5
svm: nfs svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b
storage:
- labels:
workload: production
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- labels:
workload: dev
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b

ELEEBIH region ~ Ml “zone IR ARMEFMBIALE o “topology.kubernetes.io/region’ i
“topology.kubernetes.io/zone 5 EHEF B IRAMBIFERNIR o

$E¥2 | o] K AR StorageClass

R R AR E P ETRAAVIRIEARE « ATLUE & StorageClassA B SHREE N o EBRIREMAPITRE Z KA E R
IRERIEENFEFEIRM « LUK UERTridentFrie it 2 HABREHERE T 5 ©

A2R TS
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: netapp-san-us-eastl
provisioner: csi.trident.netapp.io
volumeBindingMode: WaitForFirstConsumer
allowedTopologies:
- matchLabelExpressions:
- key: topology.kubernetes.io/zone
values:
- us-eastl-a
- us-eastl-b
- key: topology.kubernetes.io/region
values:
- us-eastl
parameters:

fsType: ext4

£ - ERHR StorageClass E&FEH volumeBindingMode * B &S WaitForFirstConsumer © {EPodH 5|
Lt StorageClassFTEKHIPVCSZ Al ~ RAANFEHEKENITE) © LI ~ %8 allowedTopologies IRAE(ERAM
BIFMEL © ‘netapp-san-us-eastl StorageClass FELMEREBIRIEIL PVCS “san-
backend-us-eastl ©°

SER3 | BIMEAPVC
#1317 StorageClassi HEEEZ BinBInEIH 2% « MIREMAIURIIPVCS °

H2RUTEA spec :

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

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

NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS

AGE

pvc-san Pending netapp-san-us-eastl

2s

kubectl describe pvc

Name: pvc-san

Namespace: default

StorageClass: netapp-san-us-eastl

Status: Pending

Volume:

Labels: <none>

Annotations: <none>

Finalizers: [kubernetes.io/pvc-protection]

Capacity:

Access Modes:

VolumeMode: Filesystem

Mounted By: <none>

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

for first consumer to be created before binding

EBTridentZ2 R & WA HELE EPVe « 5H7EPodREAPVC ° 552 R THIEEA -
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apiVersion: vl
kind: Pod
metadata:
name: app-pod-1
spec:
affinity:
nodeAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: topology.kubernetes.io/region
operator: In
values:
- us-eastl
preferredDuringSchedulingIgnoredDuringExecution:
- weight: 1
preference:
matchExpressions:
- key: topology.kubernetes.io/zone
operator: In
values:
- us-eastl-a
- us-eastl-b
securityContext:
runAsUser: 1000
runAsGroup: 3000
fsGroup: 2000
volumes:
- name: voll
persistentVolumeClaim:
claimName: pvc-san
containers:
- name: sec-ctx-demo
image: busybox
command: [ "sh", "-c", "sleep 1h" ]
volumeMounts:
- name: voll
mountPath: /data/demo
securityContext:
allowPrivilegeEscalation: false

Ilt podSpec E15/~ Kubernetes TE &I HHVERRL_EHEFZ Pod us-east1l ~ MEE us-east1-b BIEFRMEM
ENRGPIEITEE "us-eastl-a©

E2RETYE
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kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

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

kubectl get pvc -o wide

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE VOLUMEMODE

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

BEEBIRUAIA supportedTopologies
AIEFHIRENE - LMW AGEA tridentctl backend update BB supportedTopologies ° BAE
T ECRBENHGEE - MERgAREENPVCS o
WNEFHMAEN ~ F2E
 "EIERBNER"
* "ENRLEEEYZR"

Kubernetes 1HEHIREE (PV ) AEE IR EY IR ENRIFEHER o [SaTUBILfE
FB Astra Trident 37 BYEHEE (REB ~ FEA Astra Trident PSR ILHYIRER ~ RIRBREBEIL
HHIREE « UKRERRBREREIEEEN o

B
{aE

Volume Snapshot % ontap-nas * ontap-nas-flexgroup > ontap-san® > ontap-san-economy
solidfire-san ™ ‘gcp-cvs'#l “azure-netapp-files BEENFE T ©

FIsEZ Al

CA B IMEBIRBRIESIZSIFA B TERER (CRD) ~ A HEERRER ° iE5&Kubernetes Orchestratorfy&E1E (
40 : Kubeadm * GKE ~ OpenShift) ©

WREH Kubernetes A& = RIREZEHI2SF] CRD Z0E Volume Snapshot #5123 ~ B2 ©

@ YNR7E GKE RIFHZUBEHIRE IR « 55772 1L RIRIEHIES - GKEERAZRIRRTVIRIRE
a3 o
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BT HATR & IRER

1. #3I VolumeSnapshotClass ° UIFEFAMELN » 55" Volume SnapshotClass"2/] o

° “driver #5[a Astra Trident CSI EEZHFZ o

° deletionPolicy AILLE 'Delete T ‘Retain © :87% Retain B ~ BIEMIBRMIHG ~ HEFEEEL
HNERBERBMEMRE VolumeSnapshot ©

gl

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

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

2. #37I8A PVC HIIREE -
&)
o EIEIEERITIREPVCHIIRER o

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

o ILEIBIEA%TES PVC WWEIREIREBYH BRI MIEEREBYMY pvel ~ MAFREBRIBRES pvcl-
snap ° Volume Snapshot $8{(j¢ PVC ~ BEIXRERIREBIVYIHHERIE volumeSnapshotContent ©

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

o XA LUEBERFAA A VolumeSnapshotContent Volume Snapshot 944 pvcl-snap ©
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../trident-reference/objects.html#kubernetes-volumesnapshotclass-objects

*Snapshot Content Name 58 3l AR BRIR UL IRERAY Volume SnapshotContent #4 © It "Ready To
Use' 2#RTIRIBRI AR IR PVC o

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: 2019-06-26T15:27:29Z
Ready To Use: true
Restore Size: 3Gi

TEREER & IREREZIL PVC

f&a] LU A% &89 Volume Snapshot fEABERIZKIE ~ 2K dataSource I PVC “<pvc-name> ° EILIFK
AEREREE 1% TR EMINEIPod L ~ MEFEREMEMAA EREREE—IRER -

(D HHEZIRE Volume FREEMIE—BERIREIL PVC ° A2 "KB | B AEEMBIREIL Trident PVC
Snapshot By PVC" °

LTS HERERERIIRREIL PVC pvcl-snap °©
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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

FE A Volume [1RE&

Astra Trident 3% "Kubernetes TEFCECERVREEIZF" » AIEREEIE S "VolumeSnapshotContent 4141 &
A Astra Trident MASMNEIZRIIRER o

FAtAZ Al
Astra Trident #4782 217 31 B A RBI R HEEE o

FER
1.~ ZBEEIE | * 1L VolumeSnapshotContent 2R #& IR IRIBHIMIH o ZEZEE Astra Trident HEYIREE T

AZ ©

° IEHIEE R IRIRIEAIATE annotations AS trident.netapp.io/internalSnapshotName:
<"backend-snapshot-name"> °

° 357E™H snapshotHandle $§%E " <name-of-parent-volume-in-trident>/<volume-
snapshot-content-name> ° & @snPIMEPIRERIE IR (145 Astra Trident BFYME—E 5T
ListSnapshots °

(D) <volumeSnapshotContentName>'B5 CR R « sk BN & RIHRART

il
LUFRBIENEE volumeSnapshotContent " 5| BRBIRIRBIER “snap-01-°
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apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotContent
metadata:
name: import-snap-content
annotations:
trident.netapp.io/internalSnapshotName: "snap-01" # This is the
name of the snapshot on the backend
spec:
deletionPolicy: Retain
driver: csi.trident.netapp.io
source:
snapshotHandle: pvc-£f71223b5-23b9-4235-bbfe-e269ac7b84b0/import—-
snap-content # <import PV name or source PV name>/<volume-snapshot-
content—-name>

2.~ ZEE | * 1 VolumeSnapshot " 2BB¥MHM CR "VolumeSnapshotContent ° & ERIFEUA

EIEERmRA TR PEEA volumeSnapshot ©

il

LUT&EH)32E I —1E volumeSnapshot * 288 "VolumeSnapshotContent "&%HY " import-snap-
content CR import-snap ©°

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

C* NERERIE (REIREVERYTEN)  * SMERIRERME DT HSFT IR AY VolumeSnapshotContent ~ MHAT
ListSnapshots #@s& © Astra Trident B “TridentSnapshot ©

o ANERIRARBS BS54 readyToUse VolumeSnapshot » 8 VolumeSnapshotContent '4 “true ©
° Trident 38E readyToUse=true °

- EAERAE ¢ * 1L PersistentVolumeClaim UMM “VolumeSnapshot ~ HA
spec.dataSource (3 spec.dataSourceRef) &FEA "VolumeSnapshot &7 o

#1
LUFEEfIEIL—{E PVC » 288 volumeSnapshot "#nfM " import-snap °©
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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

fEFAIRERRIE Volume Bl

RIB B R TEL APEE « URBNERM ontap-nas-economy BBFIERETE REEENHMIEEZIIRAEEM
‘ontap-nas ° BYF “.snapshot' B % « H1Z{CIREBHIREE ©

&£/ Volume Snapshot Restore ONTAP CLI #&H4IE &R R 2 oA IRIRPECERAIARRE o

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

@ ETERRBERE - SBRIAD Volume #HRE - BIIRIBEAZEE Volume BRIFAHAVE
ERGHERK -

REE B iR TEE A fEiE  UHBIERM ontap-nas-economy  BREIENETE RicE VMR EZEDIRAERM
‘ontap-nas ° B ".snapshot Bt « HIFCIREHIRESR o

() (ECERAREAR  SEEREH Volume B © R HRESZEE Volume REFRAE
E Rk -

TIRBETRUEIREER

Astra Control Provisioner £/ ( TASR) CR f¢RERFFIRERENRUMIREIER
TridentActionSnapshotRestore IAE © It CR & Kubernetes I EITEN ~ EEE B A SIFEFE ©

Astra Control Provisioner 353 ontap-san * ontap-san-economy * ontap-nas > ontap-nas-
flexgroup azure-netapp-files s v gcp-cvs solidfire-san FEEFFEL o

FIsEZ Al
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T ARARAIRM PVC MRTAB Volume 1RER o

* FESY PVC RREZ TEEM) -

kubectl get pvc

* BgiE Volume RIRES BEBRME A HER o

kubectl get vs

FER
1. 37 TASR CR ° ZRfIE PVC #1 Volume Snapshot ElZ CR pvcl pvcl-snapshot ©

cat tasr-pvcl-snapshot.yaml

apiVersion: vl
kind: TridentActionSnapshotRestore
metadata:
name: this-doesnt-matter
namespace: trident
spec:
pvcName: pvcl
volumeSnapshotName: pvcl-snapshot

2. EF CR URREREIR o IRABIHE Snapshot i pvcl °

kubectl create -f tasr-pvcl-snapshot.yaml

tridentactionsnapshotrestore.trident.netapp.io/this-doesnt-matter

created

+
A5

Astra Control Provisioner Z{EIRERIZRE R} o (E0] USRS RIREFAKEE o
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kubectl get tasr -o yaml

apiVersion: vl
items:
- apiVersion: trident.netapp.io/vl
kind: TridentActionSnapshotRestore
metadata:
creationTimestamp: "2023-04-14T00:20:332Z"
generation: 3
name: this-doesnt-matter
namespace: trident

resourceVersion: "3453847"
uid: <uid>
spec:

pvcName: pvcl
volumeSnapshotName: pvcl-snapshot
status:

startTime: "2023-04-14T00:20:34z2"
completionTime: "2023-04-14T00:20:372"
state: Succeeded

kind: List

metadata:

resourceVersion:

y @j@%ﬂz'r%ﬁ? ~ Astra Control Provisioner A 214 HIEREBHEGHIFE - KEEBRH

UEFESE o
@ * FABEESEFIVERD Kubernetes EMAEFIAEXRESEIESRER « FEEHEARER
=PRI TASRCR ©

iR =B HEHEFIRIREY PV
ks BB 1BRIIREBAYIEE Volumer ~ HFEMI Trident Volume B F 32 THIFRHREE) o #8F% Volume TREBLLUMIFS

Astra Trident Volume °

ZEZE Volume Snapshot %525
MREHIKubernetesEMHhRAS KR B FIRBIEFISRMEZ L FRE ~ EAIUKEB T ANEITEE ©

P
1. #37Volume SnapshotZF KA o
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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. #37SnapshotiZfHilgs o

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

@ MAEME - 55F3EX "deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml" i
B "namespace ERIE B 2R ©

FERAZELS

* "VolumeRE&"

* "Volume SnapshotClass"
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