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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 ) EBEEBEIEEE Kubernetes 5 il BN BIEHEER - ©
" PersistentVolume Claim" (PVC) EFElEE L PersistentVolume BYEK °

B# PVC SREABERHFEEREN/NFEFIELR - BEEIE S A EMERIRY StorageClass ZREZFEHIEE
PersistentVolume A/NFIFEUETNRVEERR ~ FIGNSESHARTS B4R ©

11 PV # PVC 218 ~ SR ISR EEE A Pod ©

EHEFBE

PersistentVolume &5

I EEFIE B EREREL StorageClass IR 10Gi EZS 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

PersistentVolume Claim £ & ;58

B HIFEMERN PVC AHRREEIR o

AJ72EX RWO 1 PVC
IEEHEERER rwo FEERNEZ PVC ~ B89 StorageClass HHEAHE 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 FIEZ PVC ~ Wiig{ftEddnd StorageClass 18EARY rwo 7FEY 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. HEERHEB EREEI 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

a2/ "KubernetesHl Trident®)¢+" AT EF BN ARAEEHFAEN » 5520 PersistentVolumeClain
MR AR HER] Astra Trident UNfAIfC E B S E o

EfVolume

Astra TridentA] ;:EKubernetesfE BRI IR & 2 BIETHAIEE - SFIETTISCSIFINFS
FERR & FreE 4R RERVAHRAE =T ©

ERHiSCSI Volume
EEILERA TSCSIERRLER FIBRISCSHFHERLE (PV) o

(D Z1&iSCSI VolumelEFE ontap-san » ontap-san-economy > solidfire-san MiZE
EKubernetes 1.16 R EFARZA o

HEF1 . sREStorageClass Az EVolumelE7E

#REE StorageClass E&ELURE allowVolumeExpansion I ZE true ©


https://docs.netapp.com/zh-tw/trident-2310/trident-reference/objects.html
https://docs.netapp.com/zh-tw/trident-2310/trident-reference/objects.html
https://docs.netapp.com/zh-tw/trident-2310/trident-reference/objects.html
https://docs.netapp.com/zh-tw/trident-2310/trident-reference/objects.html
https://docs.netapp.com/zh-tw/trident-2310/trident-reference/objects.html
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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

B EF1ERIStorageClass ~ AAREELEIEMUMA allowvolumeExpansion 28 o

S ER2 | (EREEIIAIStorageClass2 . —EK A E R AT L H
4588 PVC BRI EFT spec. resources.requests. storage MURMFRIFAEAR/N ~ IER/NABRIRRIAK

Ny 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) BRI 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

$EE3 | EE—EEZEZEPVcHIPod
& PV MiI0ZE Pod ~ LUERE K/ o FHEISCSI PVRIK/NEMEFR

* JNRPVIIINZEPod » Astra TridentEE R FRIGIEITHIRE « EMFHEE « WEMABRERRFRIR)N

* ERFAREKRMINMPVAIA/NE « Astra TridentZ 1EH#Z R IF_ LB E o 1ERK A EREIESEEPodZ
% ~ TridentZTEFRME R W SFFABERZRALKAIA/) o A% - KubernetesBTEIETTIEEMINTAE « F
FTPVCK/ o

TEUEEEAIF ~ FEIFERRIPod san-pvc °

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



HEZ4 . REAPV

EERBBEWNIGIEILE2GIHIPVA/N ~ SB4REEPVCER I EHT spec. resources.requests.storage £2Gi°

kubectl edit pvc san-pvc
# Please edit the object below. Lines beginning with a '#' will be
ignored,
# and an empty file will abort the edit. If an error occurs while saving
this file will be
# reopened with the relevant failures.
#
apiVersion: vl
kind: PersistentVolumeClaim
metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"
volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: "2019-10-10T17:32:292Z"
finalizers:
- kubernetes.io/pvc-protection
name: san-pvc
namespace: default
resourceVersion: "16609"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 2Gi

FER5 | BRiBIET
R LUSEEPVe ~ PVAIAstra Trident VolumefYA/) ~ LUEFEES BB 7R (E% -



kubectl get pvc san-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

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

RWO ontap-san 1lm

kubectl get pv

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON AGE
pvc-8a814d62-bd58-4253-b0d1-82£2885db671 2G1 RWO

Delete Bound default/san-pvc ontap-san 12m

tridentctl get volumes -n trident

fos=s=ss=s=ssscsessssssssosossssss=s=sssa=s fememe==== e

e L T s frommmem e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o o e e o o e o o e e o o 5 D ) e e i e e frommmom e e

fremmmm=a==s frememsesessss s s s m s s e o s = = e fremememm=s I
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a%7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |

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

fem======== e Bt fmm====== fememe==== 4

ERINFS Volume

Astra Tridentsz 872 _EECENFS PVEYVolumelEFE ontap-nas ¥ ontap-nas-economy  ontap-nas-
flexgroup  gcp-cvs #M “azure-netapp-files &if :

HEF1 . sREStorageClass Az 1EVolumelE7E

AERHENFS PVRIA/N ~ BB AKRREMEFER  UATEBRERETHIEE

allowVolumeExpansion I ZE 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

MREEEILAZICEIENGFFSER « IR EFRREIRANEFERNBIA kubectl edit storageclass
R IR EIETT ©



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

EERBIEIAI20MIB PVERAEE1GIB ~ sAfREEZPVCII R E4 S spec. resources.requests.storage &
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

* &3 storageClass #AJBTE PVC L35 ~ Astra Trident 7ZEE ARBRI A ZEA LR8I - B MEERFEE
Ff#ELER ~ BEFEFHFERTBENEEHERN - BN ZEEEELEFT « RItEEARBASEEERE[
£E o At ~ BMFEHIEEFERE PVC PIEENREFEHENFTETNRIHEHEER « BATAEREY -

. %_%ﬁﬁ’\] Volume K/NE7E PVC RRAEFREMN o FFFRSEXEAMIRE ZE - PVELIPVcHIClaimRefi
lL (o]

° BIFRRI—FtEERES retain TEPVH o KubernetesfiIh 845 7T PVCHIPVZ & ~ R EMEIUER
MR & #FERMEWERE]

° MNRFHFERNEIRIRRS delete ~ EFHIRE STEPVRIBREFRIPR

* 1RIRFEER « Astra Trident §EIE PVC ~ M EFanfa&in A FlexVol F1 LUN o fERILAEHE --no-manage
FAREAIEEEREERIEE - INREMER --no-manage * Astra Trident TE¥4F £ BHAN « B 1E
PVC 3 PV E#ITEMEMIEZE o Mbk PV RAZRIREERIEE - hZRERE IR ~ /%0 Volume

Clone #1 Volume resize °

IR ERFKubernetes BN AL TIFEH « (BREEEKubernetes UIMHATFHATR &Y E
aniEHA  RIILEIRIFEEA -

* RERETEEPVCHIPY « BEMERR « RMEEAMIRE « UKREEEETPVCHIPV ° REEIIEEIRILL
PY5E o

EE A Volume
EOILU#A tridentcetl import SE@IEII AR Trident EBEAGTER PVC KEAMGE o

(D) w=EmPvcEE NFEETHRER identct EARKE -

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. M tridentctl import FARYERE Astra Trident BIRZIBMNGS « ZBINE SHEE « UKRM—:H
AEEFEEPHIEELTE (H%0 : ONTAP FlexVol ~ Element Volume * Cloud Volumes Service &
&) o o -f BEG|HIKIETE PVC FERMERK o

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

file>
{#F PVC 378
1. 3 —{E PVC YAML &2 (I8 > pvc.yaml) > EFESFAER Trident EEAGEAE - PVC 1EZXMESR
5

° name M namespace TEFLEE I
accessModes resources.requests.storage*ﬂstorageClassNameffﬁﬁ%qu
° BhRE

* trident.netapp.io/importOriginalName : ZBiRVHLIREATH

" trident.netapp.io/importBackendUUID : HHREFTTERY& IR UUID

* trident.netapp.io/notManaged (FJi) ! REA "true" FTnJEEEHEE o T8R4
“"false" ©

T REASEEMIRERVFEHIFRE



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 -

545
H2E T3 Volume EEAFA ~ BEfET IRAVEESNFETC ©

ONTAP NAS 71 ONTAP NAS FlexGroup

Astra Trident SZ1B8{F A A Volume ontap-nas #l ontap-nas-flexgroup SEFIE :

@ * ° ontap-nas-economy SREIFETEIAE A KR EEtree ©
* o ontap-nas M ontap-nas-flexgroup SEENEN A NEFEENVHMIEESATE
EREIMEEVolume ontap-nas EBEIFETUFlexVol EONTAP I51EREZEE _EHITHITAE © FHE

AFlexVols ontap-nas SBEIFZENAVEEA TNERE o AT EFERREERE L —EIHEE - EBEAAFlexVol
ONTAP ontap-nas PVC.[A#&FlexGroup ~ thAI AR LEEA% ontap-nas-flexgroup PVCs :

£ tridentctl Y ONTAP NAS £34l
T EFIRRIEER tridentct EAFEEMEEMIETEHIIEE o

15



E& Volume

MU TEHGEA R Volume managed volume E&AMEIH E ontap nas :

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

{FEAKF --no-manage 5|8 Astra Trident 7 & E#5p% Volume ©

MU TEHIEEA unmanaged volume £ L ontap nas &l -

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

o e Fomm -
fom - o fom— - fomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fommm————— fomm -
fom - o fomm - fommm - +
| pvc-df07d542-afbc-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5ab6f6ad-b052-423b-80d4-8fb491ald4a22 | online | false |

o - fommm - fomm -
fom— - o fom - e +

{EF3 PVC :1fi#HY ONTAP NAS 5
T EEFIRTINAER PVC sHEEAEEMIEE B TR 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 SZ3EfEFIEEA Volume ontap-san EBENFET | FZEFEAEA Volume ontap-san-economy 5&
gzl -

Astra Trident FJIXFE A £1 58— LUN B ONTAP SAN FlexVols © ZE—% ontap-san EREIFEZR + &FlexVol
SEEEEMIEFFlexVol —ELUNZEII—EEEE - Astra Trident €FE A FlexVol ~ WA HEE PVC EZHIERATE o

TS HRRUNFIEAEMIFEEHURE !

18



E& Volume

HHFEER Volume ~ Astra Trident 1% FlexVol Effidia# pve-<uuid> U {EKFlexVol LUNTEINAE
EBEMA 1un0 °

THEHIEEA ontap-san-managed ERYEERFlexVol 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

LU TFEHIEEA unmanaged example volume £k ontap san & :

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
Fommmmmmmmomeososorrenosmemereme oo me oo Frommmmomos Fomcmmemememonos
Fommemmomo= B e Focmcomo= oo +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommcmcosososososrsros oo esCe T Ce e S e S e Fososmsmss Fomosmsososssoss
Pommmmmmm== o memes e e s s s s Fommmmm== o= +
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759£555a | online | false |
Fommmmmmemsmssesese s s s s s e o= e
Fommmomomme Fommememerossrsreemenessosoeseoomomoms Fomomomme Fommomomos +

MRIEHE LUN HFEEE Kubernetes E1%5 IQN £F3 IQN B9 igroup ~ 1 FHEEHIFRT ~ G SWREISERAS ¢
LUN already mapped to initiator(s) in this group ° (EEERIRENENZIHEUHEFE LUN ~ A HE
BEAMERE 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 232188 NetApp Element #5240 NetApp HCI Volume EEA solidfire-san EREIFET :

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

THEHIEEA element-managed &if_ERY Volume 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 3B FHE A Volume gcp-cvs BBENFER ©

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

@ R E Volume B&1E:#5!5% Volume ° Volume EREZ 2% Volume BEHERISHI—ER9 -/ o U0 ~
UNREHRE2 10.0.0.1: /adroit-jolly-swift ~ BAREERRTE A adroit-jolly-
swift e

Google Cloud Platform &3
THEHIEEA gecp-cvs &im_ERY Volume gepevs YEppr BIMAIREERTE adroit-jolly-swift ©

20



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 R e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Azure NetApp Files
Astra Trident 32 {EFHE A Volume azure-netapp-files EBEIFZT :
EEE A Azure NetApp Files Volume ~ sEREARRE BRI B 52 HARR & © Volume BEREZ 12

(D) Volume BEMHERSEI—E55) : / o BN ~ MRHMESEH 10.0.0.2:/ importvoll  HBKEEEE
A importvoll ©

TH|EHIEEA azure-netapp-£files &ix LAY Volume azurenetappfiles 40517 HAIREERIE
importvoll°

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= +

B4R ANFSHIREE

fEFAAstra Trident ~ BRI F Edp L ZEMP R IR E « MR EEAR —HZERE R
BZEfEH o



Astra TridentVolume Reference CRA:ER{E—o Z{EKubernetesin & =R L2 2L FAReadWriteMany  (rwx
) NFSHEHERE o ttKubernetes RAERRAEEE TIIEEL :

* LEEEUEE - BERZE2N
* BI$&BCFR A Trident NFS VolumeEBEI T2
* FK#Btridentcti IR E fthIER EKubernetesIHAE

L EEREA M {EKubernetesan$a 22 2 BIBINFS Volumeit A °

K ---------------- s Primary PV Secondary PV

"primary" o
namespace

o

________________________

namespace

1

1

1

1
secondary "
1
TVol €—» Tvol '
:

1

=
3
2

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

TridentVolumeReference

r
\ #
Storage L — '
Volume

_\_

R A EALEA T ERFLAEER ENFS VolumeH = o

REHFEPVCUH AT E
LERBERERTEFISRIRPVCHRERAIER

&)

%b

iR

BT BRIt e & =R I CRAVEER
EETEERTFENMM MR TREEREEILTridentVolume Reference CRAVHERR ©
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e 7 B ep 2 = H E 37 TridentVolume Reference

Byt eh 42 2R R E @ & L TridentVolume Reference CRERZBRIREPVC o

o EERMtEr R =R P EIEENPVC

BRYth e EEREAEE SR ULBAIPVC « LUERIRPVCHERIZRIR

TEHRAN B B3t an 54 22 ]

RTHERZEE - Bk
178 - ﬁ%%ﬁ@ﬁ?‘a@*ﬁ%qﬂam °

1. R R EMEEE

mRZEEEEE REEESNERt R EREEENBRIFER

D *EBIIPVC (pvel) (namespace2) f#F shareToNamespace HFE :

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 Trident& 37 PV E & IHNFSEEFHARE o
o IERIAERLUESR DFRAVEE ~ KA ERFEREHELAEZS @R TR o H1i

trident.netapp.io/shareToNamespace:
namespace2, namespace3, namespace4 °

O .

AU ERERErMA®

nZEm * o g -

trident.netapp.io/shareToNamespace: *

o fRB]AEHPVC, UM shareToNamespace BEFRFEERE ©

2. *REEIE B EFTABFKUbeconfig »
17 TridentVolume Reference CR ©

3. *Huther R EEHEAE | EBR3

pvcl °

C DURT Bt e R =R A IR - WEEEta R ERTE

% ZE A9 B Wit 85 2 ZE R FP 22 37 TridentVolume Reference CR
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apiVersion: trident.netapp.io/vl
kind: TridentVolumeReference
metadata:

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. *Brtam B EMEEE | *BIL—EPVC (pvce2) (namespace2) {FF shareFromPVC sHEELIEER
JRPVC ©

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

trident.netapp.io/shareFromPVC: namespacel/pvcl
name: pvc2
namespace: namespace2

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() BsstPVerIAIMS BN ERITRPVC o

RER

Astra Trident;&EY shareFrompVC £ B YK A FERRHARR _ESERE ~ A6 B RIMPVEZ L S IEBHARE « TIHAS
I EFF E RIS REPVIE A ARPVI#FEIR - BRUMBIPVCHIPVAIFIEREL -

fHpRE=Volume

1 R] AR ES 2 (Elap 4 ZE L FARVBEER& © Astra Trident& R FRERIRen 4 2= M L HAAR @ RVTZEAE « WA H
fthit AR & RV ap s = MIRVTF AN  EFE 2 RIEIR&E 6 % ZEERTZFRET  Astra Trident&@ RIPREZHERE o

f#/ tridentctl get Z:HEEVolume

fEA[tridentctl R » AT get BUSUBHIEENGM S - MNHFMAEN - sSA2RESS | ./ Trident
22/ tridentctl.html[t ridentctl Bp< EAEEIH] o

24



Usage:
tridentctl get [option]

EAR

* *-h, --help : VolumeRJzREA o
* —-parentOfSubordinate string : BFEEREHITEREIIEVolume °
* ——subordinateOf string : FEHREHITEVolumelITE ©

PR 1

* Astra TridentfE ;%[5 L BRI 2 ZERB AL AR o S EAEZREENEMEERLEBESE
EBVolume&#l o

* [BEE R R PRICEEE E 2R IEPV Y Z AN shareToNamespace 5 shareFromNamespace e =AES
TridentVolumeReference CRAEREHFEE « (A BRIBRIEEBIIPVC ©

s EREBHEIEE _ EEEPITIRE « BRMEL o
LESEZE
BEFRABEE AR VolumeTzEY -

ST ERREREZ M RMEE | Bl EREGS L M EFR o
* BE LRYRER "NetAppTV" o

5 TesithiE]

Astra Tridentr] LAFI BB ~ BEEM MBI HAIRE WA E I TN E Kubernetess= S FRRYER
Bhv Tesithi®] ThEE" o

41

FTURYY

o

£ Tesithi¥) ThEE ~ AIRBEEEMAAMEE « FREHHERERNFE « REcFI—E8 D 8% o 15  Bin(it
FERIF]3EKubernetes EIR 812 7 B ARMRAVETRL - IR EIUNEEEEANARTHERE « HURRE
EIZfE o AT MBEZBEREFEIE TFRHBIMEIRE - Astra TridentfiEf3 T csithik o

RABR TosiHFIE) THEE "EHIEIE o
Kubernetest2 @& Volume B451ET -
* Bl volumeBindingMode s2E4Ay Immediate "Astra TridentfERBEEAIFRIERKEINIER T EILHE

& o BIKAERMIRE « A g RIZHIRE RENBEERIE - EETERE VolumeBindingMode i
AR ReRHHREEIRHIRVEEE - FBHIRENEI AT RBERRAY Pod HHEHEXK °

* Bl volumeBindingMode sRIEA WaitForFirstConsumer > JK ARG AYE I A R4S S IERE « HRIHHE
A FR 37 (5P FR sZ K A AR RIPod A LE © HNItE—2K ~ FLAEERILHAIRE ~ URT S ThIZER KRG BITHIHEFZR S o

25


https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/

() © waitForrirstConsuner BASERFREIMLIRE < AN Tosifhl) TAEER o
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AEER Tesithir) ~ GEETHIER

* HITHKubernetes#E & " EIKuberneteshii "

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:"1elled4a2108024935ecfcb2912226cedeafd99dt",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

* BEMHENEEZAIZER RN EBIRERA] (topology . kubernetes.io/region
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topology.kubernetes.io/zone) ° fEZ&EAstra TridentL GERIRIEZ A « BLEZER EZTHIRTES
S RVENRA L o

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/os":"linux", "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"}]

[node2,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "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":"amd64", "beta.kubernetes.io/os":"linux", "kube
rnetes.io/arch":"amd64", "kubernetes.io/hostname":"node3", "kubernetes.i0/
os":"linux", "node-

role.kubernetes.io/worker":"", "topology.kubernetes.io/region":"us-
eastl","topology.kubernetes.io/zone":"us-eastl-c"}]
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TER | BRI RNIREE R R iR

Astra Tridentf#F&im eI RIER] A EIE « EEUMECEMIEE - SER AR FEMIERIIGE
supportedTopologies ATRMNBL B BIFM &I EENEIR o HRXFEAILIERIFEAIStorageClass ~ RETE
SR EME/ &P HENERERXERE « A E&ILVolume ©

WUTRBIHEREH

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 ARREEERIHENEFF &IFHEE - FLEIHMEFHT
#&KStorageClassH AJiREHN AFHEEBE - HRN B3 RmFiEEZzEBEN & FEN
StorageClass * Astra Trident& £ IR HIEE o
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WA UAEFE supportedTopologies MAIK#FEIRM o SH2B T7&EH

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
region: Iowa-DC
zone: Iowa-DC-A
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- labels:
workload: dev
region: Iowa-DC
zone: Iowa-DC-B
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b

TEUEEEHH region M zone EHARMEEFERMIIE © topology.kubernetes.io/region F
topology.kubernetes.io/zone IEEREERANGEHKIE

FER2 | E&R KA AIENStorageClass

IR R AR E P ENRAAVIRIEARE « FTLUE & StorageClassA B SHEE N o EBRIREMAPITRH Z KA E R
BREREENHEFE M « LUK UG TridentFrie it 2 HAERE R ERRE F 5 ©

E2R T YA

28



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

7£_k#tiStorageClassEE&EH © volumeBindingMode 5%4% WaitForFirstConsumer ° {EPodH 5|

ItEStorageClassFTEKRHIPVCSZ A ~ RMAZHEIXKETE o MA - allowedTopologies REAEFHANE
A& © © netapp-san-us-eastl StorageClass&7E_LZIIPVCS san-backend-us-eastl LIMESE

YR I o

SER3 . B {EAPVC

#8317 StorageClassili HifEE Bin&InRin 2 & ~ TIREMAUEILPVCS °

AR B spec AT ¢

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERILENRERIDKAERIRIZAISEGEE 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

ETridentB I R AZEHBLEEPVC ~ s51EPodHERPVC ° 5 2B T5IEEF :



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

lbpodSpec& 15 RKubernetesTEHAYEIEY EHEFZpod us-eastl &I « MW FAVEAIEIBEFEITEE us-
eastl-a B{ us-eastl-b @iF o
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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
eI UAEFIRAENRIR - LA TBE supportedTopologies M tridentctl backend update ° &AF
SRECRENEE - MEREAREBERPVCS °
WEFHAEN ~ A2HE
c "EIERERNER"
* "ERELIEEER"

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

Z#&Volume Snapshot ontap-nas * ontap-nas-flexgroup  ontap-san ontap-san-economy
solidfire-san ™ gcp-cvs M ‘azure-netapp-files BBFIIE :

FIsGZ Al

CA BB IMBIRBRIESIZSIFA B TEREE (CRD) ~ A HEfERRER ° iE5&Kubernetes OrchestratorfIE1E (
40 : Kubeadm * GKE ~ OpenShift) ©

MRIEFIKubernetesE2 kR & B = 1RERIZEHIZFFICRD ~ 552[] ZZE Volume Snapshot 252§ ©

@ YNR7E GKE RIFHZUBEHIRE IR « 55772 1L RIRIEHIES - GKEERAZRIRRTVIRIRE
a3 o
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1. #8137 VolumeSnapshotClass o NFEHAME ~ 552/ "Volume SnapshotClass” °

° o driver ¥5[A Astra Trident CSI EREIFET, o

° deletionPolicy AJBA Delete B Retain © BREAKF Retain » BFEHRE LHNERERIRE  BMEE
VolumeSnapshot I ERIBR o

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
1]
o MEEIEEITIRAPVCHIIRER o

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

° tEEFIEA%TES PVC B Volume Snapshot ¥4 I—1@ pvcl 1REBSFEE A pvcl-snap © Volume
SnapshotfaLIFAPVC ~ W AR VolumeSnapshotContent NFRERIREBEIMIH o

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

o fRAI LR VolumeSnapshotContent BI¥IF pvel-snap $#E#ftVolume Snapshot © ° Snapshot
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Content Name BRI IRIBAIVolume SnapshotContent¥Jff o © Ready To Use BERTIREE
BIAREILH 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

TEHERE [REREZIL PVC

1EBIMAfEA dataSource EA%ZAR Volume Snapshot 217 PVC <pvc-name> MABEIHER o BIIIFKAE
REMRIMEZ 1% - TLAESTEMIINEIPod £ ~ MEFEREAEMKA ERERIE—RER o

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

UTFEHIERZEI PVC pvcl-snap MiABERKIR o
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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 3z#& "Kubernetes TEFCECE R RERIZF" AR EBIEEE I volumeSnapshotContent £
Astra Trident 4MNEREEIZ B4/ FOEE A IRER ©

FAtAZ A
Astra Trident #4788 217 31 E A RBRI R HEEE o

TR
1. *BEEIE | * 1 VolumeSnapshotContent RBEIRIRIBIIYIYE o S EXE) Astra Trident FHAYIRIE T
EmiZ o

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

° 87 <name-of-parent-volume-in-trident>/<volume-snapshot-content-name> £/
snapshotHandle ° IS PIMERIREBILIZH4S Astra Trident FIMHE—E A ListSnapshots HE :

(D o <volumeSnapshotContentName> H? CR d4fRHl « BIAKER SR IFIRES
o

&1
T & BRI VolumeSnapshotContent ZRBIRIRBIYMS 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. *FEEIE . * I VolumeSnapshot 28MJ CR VolumeSnapshotContent ¥ | B ERIFEUELL
{8 VolumeSnapshot EIEERI AR TR ©

g

T5EEFIFEIL VvolumeSnapshot CR &% import-snap B2 EM VolumeSnapshotContent B&id
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. * AEPRIE (FHEFHEUERITE) : * IMEPIREBE AT PRI ILA VolumeSnapshotContent M#HIT
ListSnapshots B EE : Astra Trident %17 TridentSnapshot ©

o HMERIRIRBIE SR E VolumeSnapshotContent & readyToUse #l VolumeSnapshot & true ©
° Trident 38E readyToUse=true °

4. *(E{AfEHEZE | * 1L PersistentVolumeClaim MUBE M VolumeSnapshot » HH
spec.dataSource (8 spec.dataSourceRef) B4 VolumeSnapshot i o

#
TEUEEHEIL—IE PVC 288 volumeSnapshot BAi% 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

RER B IRTFER AMEE « UIRBERETE RECEWHIEEZERRAEAM ontap-nas M ontap-nas-
economy BEENFET, : BYFE . snapshot EIFEIREBIRES B LR

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

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

(D BITBRIRBIERR - @B SIHAM Volume 4BAE - B IRIBEA 2 %% Volume BRIFTHAYE
BEEiEk o

iR =B HEHEFIRIREY PV

i BB 1BRIIREBAYIEE Volumers ~ HFEMI Trident Volume B F 312 THIFRHREE) o #8F% Volume TREBLLUMIFS

Astra Trident Volume °

ZEZE Volume Snapshot %525
MRIEHIKubernetesZEMARAS KR B FRIBIEFISRME LT RA ~ I UKEB T A REITEE ©

1. #1317 Volume SnapshotZEEXH 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

@ NEVE - AR deploy/kubernetes/snapshot controller/rbac-snapshot-
controller.yaml MEH namespace By ZERE o

*E Eﬁ n\l:l

* "VolumeRiE"

* "Volume SnapshotClass"
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