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BRI EHEEIENIEE
BiE Volume

#2137 PersistentVolume Claim (PVC) - fEFERER Kubernetes StorageClass E3K1F
EY PV o ZA18 ~ &I LU PV #8(ZE Pod ©

45 B

JIUTRSY

https://kubernetes.io/docs/concepts/storage/persistent-
volumes [" PersistentVolume Claim""] ( pvc ) BFEEEL persistentVolume

HYZEK o

Al PVC RREBEKRFEEFHFEA/NNFEURT - £EEEIES AILUERAERIBY StorageClass ZRIZHIiER
PersistentVolume A/NITFEVRTUAIREIR ~ BIINZAAESARTS B4R ©

i PVC 218 > IS AR HAIRESE A Pod o

#1I PVC

1. B PVC o
kubectl create -f pvc.yaml

2. FEED PVC #REE o

kubectl get pvc

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

1. RHFR@EEA Pod ©

kubectl create -f pv-pod.yaml

@ A UFE BT kubect]l get pod --watch ©

2. BRIERT R EREE L /ny/mount /path ©



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

3. fTIRTERILAMIER Pod © Pod FEFER R FBFE « BZHIFERNERE -

kubectl delete pod pv-pod

EHEFBE



PersistentVolume Claim £ & ;58

BB EAR PVC AHRRHEEIE o

AJ77EY RWO 1 PVC
IEEHEERER rwo FEERNEZK PVC ~ B4 F8ABY StorageClass HHRfH basic-csi ©

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

F NVMe / TCP BY PVC
LEEEHIZET NVMe / TCP BIEZ PVC ~ Wi HEI4 #8407 StorageClass HHEFHHEY rwo 1FEX

protection-gold°

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



Pod E:fiEE A
BELESHIFRTI PVC B E Pod BIEZNAHRE o
BAAERG

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

E7K NVMe / TCP #H%E

apiVersion: vl
kind: Pod
metadata:

name: pod-nginx
spec:

volumes:

- name: basic-pvc
persistentVolumeClaim:

claimName: pvc-san-nvme
containers:

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

- mountPath: "/my/mount/path"
name: basic-pvc

B E AR N B G BhpYF4AEE T PersistentVolumeClaim ~ MAIZES Trident B EAREE IR EL ~
B"KubernetesF Trident4{4" o

=11l
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EfVolume

Trident B]:Z Kubernetes (FABEEIEEE 2 BIETHB S - BARIEF iISCSI > NFS
M FC AR EFRERVAHREE ©

BRFiSCSI Volume

EEI LU TSCSIEREETET) KIBFTISCSHFEMIRE (PV) o

@ iSCSI Volume #E7£% » ~ solidfire-san BBEIFETNZI® “ontap-san ™ ‘ontap-san-
economy & Kubernetes 1.16 Bt HTHRA o
S EF1 : 32 E StorageClassI{Z1EVolumelg s

4REE StorageClass EHELUBIHAIERE allowVolumeExpansion Ay “true °

cat storageclass-ontapsan.yaml

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

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

backendType: "ontap-san"

allowVolumeExpansion: True

HHIBTFER StorageClass ~ :E4REELANNA “allowVolumeExpansion 2 ©

HER2 | (ERIEIEIIAStorageClassiE I —EK A E R HETFRE
4R¥E PVC &I EH « “spec.resources.requests.storage’ AR MFHIFIEER T « ZRTRBERRRBRT ©

cat pvc-ontapsan.yaml



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

Trident §E171F48 Volume (PV) -~ WG HEBERFEE Volume Claim (PVC ) #8RgE# 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£2885dbo71 1G1 RWO

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

TER3 | ER—(EEZZEPVcHPod
1% PV MiINZE Pod ~ MUEEEEA/ o FBZEISCSI PVHIK/NEREIE R :
* YN PV MINZE Pod  Trident BEHEFEIRIETHIEE « EFHEE « WABRERERFHAR)N o
* BESFEKRNN PV BIAR/NEE « Trident BERFERIGETHMIEE o Eif kA EREIEHEEPodZ

% ~ TridentZEMFWEB W FFABERRARHIK/) o 282 - KubernetesBTEIBRTIFEMINTRE « F
FTPVCK/ 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

T4 I ERPV

H 2N 1Gi BiLF 2Gi B PV K/ ~ 534REE PVC TR AFEHT “spec.resources.requests.storage’ 2 2Gi

[e]

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
#

$EE 5 EGEEIER
A LSS PVC ~ PV 1 Trident Volume BYA/N ~ WUESBIE R 2R IE FEE



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

ERIFC Volume
fEaILAfER CSI BRECEFETNRIETE FC #1548 Volume (PV) o

@ EEENFZEX 2 4% FC Volume #EFE ontap-san * FBE Kubernetes 1.16 KB HThRZs o

HEF1 . sREStorageClass Az EVolumelE7E

4REE StorageClass EHELUBEAIERE allowVolumeExpansion A& “true°

cat storageclass-ontapsan.yaml

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

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

backendType: "ontap-san"
allowVolumeExpansion: True



HHIBEER StorageClass ~ :A4REELANNA “allowVolumeExpansion 2 °

S ER2 | (EREEIIAStorageClassiE I —EK A E R HETFRE
4REE PVC &R IEH - “spec.resources.requests.storage AR BEFIRIFAER < « R T AKRKNRIBR T o

cat pvc-ontapsan.yaml

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

storageClassName: ontap-san

Trident §E171F48 Volume (PV) -~ WG HEBERFEE Volume Claim (PVC ) #ERgE# o

kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1Gi

RWO ontap-san 8s

kubectl get pv

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON AGE
pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1Gi RWO

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

TER3 | EE—(EEZEPVcHPod
# PV MIINZE Pod ~ LUEREE K/ - 8% FC PV BIK/NE MR

* Y0R PV MIANZE Pod - Trident EEFFRIGRETHMIZFE « EMFHER - TRABRERRKBIA)

* EESAERM PV BIAR/NE « Trident BTEH#FRIFIEFAHIZEE © TERKA ERERHEEPodZ
% ~ TridentG EMFHEE L EHABIERRMAIA/) © A% ~ KubernetesEEIRTTIEEAMINTTRE ~ &
HPVCA/ o

EULEHIF > FEILFAMN Pod san-pvc ©

10



kubectl get pod

NAME
ubuntu-pod

READY STATUS RESTARTS AGE
1/1 Running 0 65s

kubectl describe pvc san-pvc

Name:
Namespace:
StorageClass:
Status:
Volume:
Labels:
Annotations:

san-pvc
default

ontap-san

Bound
pvc-8a814d62-bd58-4253-b0d1-82£2885db671
<none>

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

csi.trident.netapp.io

Finalizers:
Capacity:
Access Modes:
VolumeMode:
Mounted By:

T4 I ERPV

[kubernetes.io/pvc—protection]
1G1i

RWO

Filesystem

ubuntu-pod

EERARENE 1Gi B1LF 2Gi BY PV X/ ~ :34REE PVC E&E S E 3 “spec.resources.requests.storage’ 2 2Gi

[e]

kubectl edit pvc san-pvc

11



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

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

$EE 5 EGEEIER
A LSS PVC ~ PV 1 Trident Volume BYA/N ~ WUESBIE R 2R IE FEE
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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

Trident 52#& NFS PV B89 Volume &7 ~ ZBE R ontap-nas ¥ ontap-nas-economy ® ontap-nas-
flexgroup ‘gcp-cvs # “azure-netapp-files & im ©

HEF1 . sREStorageClass 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

13



MREEERIL TRAIUERNGHEFER - REBERARERARFFER « BIAJET kubectl edit

storageclass Volume &7 ©

S ER2 | (ERITEIIAStorageClassiE . —EK A E AT R H

cat pvc-ontapnas.yaml

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

Trident FEZItE PVC #37 20MiB NFS PV :

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

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

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

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

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

Delete Bound default/ontapnas20mb ontapnas

2mé2s

WEE 3 I BRI PV

EERIEIM 20MiB PV 8% A 1GIB - :543%88 PVC 3% "spec.resources.requests.storage' 2 1GiB :

kubectl edit pvc ontapnas20mb

14



# Please edit the object below. Lines beginning with a '"#' will be
ignored,
# and an empty file will abort the edit. If an error occurs while saving
this file will be
# reopened with the relevant failures.
#
apiVersion: vl
kind: PersistentVolumeClaim
metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"
volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: 2018-08-21T18:26:447%
finalizers:
- kubernetes.io/pvc-protection
name: ontapnas20mb
namespace: default
resourceVersion: "1958015"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/ontapnas20mb
uid: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab

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

TER 4 | BREERT

&AM E PVC ~ PV H Trident Volume BYAR/ ~ MUEESRB RN/ NESEREF -



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 ©

:w\%",f—igi
eI LSRR & A Trident ~ W& .

* HEAERASSRME - EERFERAHRANERE
* HHERRSRAREAERERENER

© EEMER Kubernetes 25

* EXHIERRBEERAENEN

Z8
BEA Volume Z i ~ s5ciBR THEE2FIE o

* Trident REAEFEEA RW (GEE) #E%UAJ ONTAP Volume o DP (BHHRE#E) HEAMIEESR SnapMirror BAJi

16



HIR& o [CIEZSTRERRSIRAR « BRHLEREEA Trident o
* BFIERCERAERFEGNER TEABKE - SZEAFEATH Volume - 55HE R Volume ~ 2418
HATEA °

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

* BEFANNZETE PVC L3587 ~ {B StorageClass Trident 7ZEEABRRI A ERAILRE - B MR ERFSER G
F4ER ~ BEEFEFERMRTRENEERFERN - ANZKMEEELEFT « AItEEARBEAZTEERTME
& o At ~ BMEREE FE L PVC PISENRFEN AERTHNRIFHEE - EATAZEK °

* IRAM Volume K/NETE PVC FRAEMREN o ERSIEXNEAMEE ZE « PVELPVcEIClaimRefi

e
AL ©

° EIWRAI—RIEETE PV HEREA retain ° Kubernetesp{ R4S TPVCHIPVZ & ~ RA G EMEINER
BIAFT St 4RR BRI RBY

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

* IRIEFEER » Trident EE1E PVC W EHdni & in_ERY FlexVol volume #1 LUN o f&BILUEIE --no
-manage " HEIEREARZT EENHEIRE c MREFEH " --no-manage ~ Trident YA GBEHARNFZE
PVC g PV EHITIEREMIEE o bR PV A ZRIPFEEFEHEE « th 2 ZBREMIRIE « FI%0 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 -

17



£ tridentctl

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

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. f£F3 “tridentctl import a3 L 157E Trident BiIRATE « ZEBME SIMEIEE « UKME—#PHEE P

&MFE (90 © ONTAP FlexVol ~ Element Volume ~ Cloud Volumes Service B1&) o “-fEBE3|
IS PVC HERHIB 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 A0 storageClassName TR
| R
* trident.netapp.io/importOriginalName . BiRAVHIEETE

* trident.netapp.io/importBackendUUID : MREEFRTERE LR UUID

* trident.netapp.io/notManaged (FJi) [ EEA "true" TIEEEHEE o T8RS
""false" ©

T REATEHIREREHIFRRE :

18



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

Trident Z#E{EBF ontap-nas-flexgroup  BEREIFZENETT Volume A “ontap-nas°

@ * ‘ontap-nas-economy EREIFE T\ A E AR EIE gtree ©
* “ontap-nas’'#ll “ontap-nas-flexgroup EEENTERN R A SFEE IR E R FE o
FREEFIEXELNSEMIRESES ontap-nas & ONTAP Z&&E FH Flexvol volume o {FEHAEEENREREA
FlexVol HHR&E ‘ontap-nas BUEEAINMERE o onTAP FBELFBFEEM FlexvVol Volume AJEAZ
‘ontap-nas PVC o [E#ih « FlexGroup Vols 1 AJ LA EE A% ontap-nas-flexgroup PVCS °

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

£/ "--no-manage ' 5|#EF « Trident A EHF i BHEE o

THEHIEEA 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
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£ & 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>
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SAN ONTAP

Trident SZ32{FEFH] ontap-san-economy ' BBENFEN#ETT volume FEA “ontap-san-©

Trident BJIAEEA B 28— LUN BY ONTAP SAN FlexVol HIE& o ZEEEFHFER—2 ontap-san ’ B]A FlexVol
volume FPHY4E{E PVC F1 LUN 337 FlexVol volume ° Trident €F& A FlexVol volume > MiiGHEEL PVC E&H4E
Al

TS HRRINFIEASEMIFEEMURE !
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E& Volume
HREEES » Trident ## FlexVol volume Eas B BE&T » WiF FlexVol volume 189 LUN 1un0 EdEE

pvc-<uuid> °

THEHIEEA ontap-san-managed #if LM FlexvVol volume ‘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
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 +

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

Trident SZ1R{FFAERSNFZTLET NetApp Element EREEF] NetApp HCI Volume EEA solidfire-san ©

@ ElementSEFNTE N IE EEAIVolume & TE o« 118 ~ R BAEENHEERTE - Trident Z{E[OEE
iR o AFEHETE RENMIEE - IRHEM—MHEIEE RS « ABEAERMNBIEE o

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

Trident 2R {EFERNFETNETT Volume EEA gep-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 R e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Azure NetApp Files
Trident Z1E{EARENFZNETT Volume EEA azure-netapp-files ©
EEFEA Azure NetApp Files Volume ~ sEfREAIR & BRI B sZFARR & © Volume BR1E B HEFEE BB

() RESEM—E5 A2 </ o FUN0 > MRHEMESESR > AU 10.0.0.2:/importvoll  BEE
B “importvoll e

LUFRBIERERE importvoll "8 A “azure-netapp-files &Bif LHE
‘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= +

Google Cloud NetApp Volumes

Trident 23R {FFERENTETNETT Volume BEA google-cloud-netapp-volumes ©

LU EEFIEREIRE testvoleasiaeastl &K backend-tbe-genvl BEABIRE o
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tridentctl import volume backend-tbc-gcnvl "testvoleasiaeastl" -f < path-

to-pvc> -n trident

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

| NAME | SIZE | STORAGE CLASS

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

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

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

T EF G EMEREEE I E—E&EIHREA google-cloud-netapp-volumes Volume :

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

o fomm -
frossssssssmes e s e fremsmem==== fressmssee e me s o s s e e
f======== fememe===s 4

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
fos=ssss=s=ssscsessssssssosossssssss==ssa=s fememe===s

fm e o
R fremememm=s I

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

fossssss=s=ssscscssssssssosossssssss=sssa=s fememe====

S T fro e e e e
R fremememm=s I

BT HER & AR E

BT Trident ~ &R U AR EI WHEEIEIRE RENABIEE o SHBFEH R M E
RMBHEIEEHEE X B/ Kubernetes iR (PVCS ) o MBI R IRE R EHREE
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7~ DUEY BEHIR B RIBM BETRE ; L81 « EAERNEAHRe I SETEL

s o

FHYRZ Al
ATEETHY Volume &IBAZEZE ©
1. Volume 817 ~ EEABAERIEE o

2. 7 ONTAP NAS & EEREIFZRVIER T ~ R A Qtree Volume MR TBRI SR B o
3. 7£ ONTAP SAN & EREREIFZTNAVIE R T ~ RA LUN KBRS BIBEAK o

PR )
1. A EETHRETE & L TEEE ONTAP NEPEZBERETZNAAS ©
2. aJH5THY Volume &8 R ERARIRER Volume °©

B]Hz] Volume &TBHEETA

1. INRBWHRPHEEZBUMEBEN - MR FEETIGRH - BZ
Ayan R B BIZREn R HAR & o

“MMREBALARLRY - AERERE

2. MREABRIFEENBBERBLMIRE « A NERFEERER - EAMENAEF TEEH I UEEEE

AN o

B AR BRI RS S A
BT RMBE AR TEIRA / EEEBRES
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RIE AR

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

by

"labels": {
"cluster": "ClusterA",
"PVC": "{{.volume.Namespace}} {{.volume.RequestName}}"
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EEE KM

"version": 1,

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

"username": "<admin>",

"password": "<password>",

"useREST": true,

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

}o
"defaults": {

"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster
1Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"
}
by
{

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

by
"defaults": {
"nameTemplate": "pool02 {{ .volume.Name }} {{ .labels.cluster
}} _{{ .volume.Namespace }} {{ .volume.RequestName }}"

}

LB A EL
17/ R

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

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

REZENER
1. 7£ Volume BEARIERT ~ RAEIRAR Volume EBRERNARER « RH A EFH AN
{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}} . °
2. 1Z5£%E Volume BEARIER T + Volume HiBEEREETRIHERNVIRERFMERNRBEL o
3. Trident R iREMAZHHFAIEERN Slice BHF o
4. WNREBAKRELM—AIHIRERTE « Trident FHIMNAEFEEFIT « LUEZ M —HHIREATE
S. ISR NAS #£% Volume BB T RERERA 64 (BF7T * Trident ERIFIRB RIS R IBHIRRHIRE o ¥

IFrBEEfth ONTAP BEEhi2=( « MIRMRE L IEBIEXLERE - HMIRERZUZFMERM -

AR ANFSHEE

€M Trident ~ RIUEEBep R EREPEIMIRE « WIE—HZERBar R ERPHEBZ
HiER& o

TridentVolume Reference CR AJRE L E Mt IE—3 Z1E Kubernetes frZEEHEA ReadWriteMany  ( rwx )
NFS WHR& o ttKubernetes R4 fRR S ZREB THEE -

* LEEEUEE - BAREE2N
* BIHEECFRB Trident NFS VolumeBBEHF2 R {E B
* FkEBtridentctl AR E IER EKubernetesIHEE

It EEREAM{EKubernetesin s 22l Z RIFINFS Volumet A o
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re

________________________

TVol €—p

=
3
2

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

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. * KRB EEERE | * (pvel ERRBBEMFEIL PvC (“namespace2 (PVC) ~LUEFEEN
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

Trident %1 PV KRE#&IR NFS #FHRE °

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: namespace2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. * BRI S R EEEEE | ¢ (pve2 EERMGBREMAPEIL PVC (namespace2) {FH
“shareFromPVC s3I E KR PVC o
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

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

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() BsstPversA /IS EINAHERITRPVC o

nl:l%

Trident E&BHY “shareFromPVC BV PVC LRIMIEE ~ Wi B AU PV BIUARREIZE « MAEHEEZHIR#
FEIRERKIR PV ~ THARKR PV #FEIR - BMBPVCHIPVLIFEEELE

fHPRE=Volume

Ea] UMRREE 2B dn s 2= B HE A RVEAFR & o Trident i§#PR2R T % 2o M _E MR @ ZEUE ~ M4 € H sz Rdis
&R E thsp 5 = RARTZENE  FBPRFTE 2884 Volume BUEH R ZERIES « Trident €MIFREZ Volume ©

FAR? “tridentctl get T BHIEE

G AfEA[tridentetl 2RRBRMIT get MLTREVSHBHIGEE - MEFLEN « A2REL
../../lce-reference Trident / tridentctl.html[ tridentctl Fp<FIEIE] o

Usage:
tridentctl get [option]
FEAZ .

* *-h, --help : BFRi Volume FYERS o
* ——-parentOfSubordinate string : BFEHREFITEREBIIE Volume °
* ——-subordinateOf string : #FEHEHITE Volume BIEE

PR
* Trident #EA[S IE Bt S AL BHIEE o CREZEREREEREMER K IEBE A Volume
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B o
* [B#EBPRE shareFromNamespace 55 » Hifflff CR + ‘TridentVolumeReference  LABIEHEIZR
B pvc HEEME shareToNamespace © HERGHFEUE « A BRIBRIEERIPVC ©

* ERBHIREE EEABMITIRR « ERMRS o
LESEZE
HERABEEir % ZE R VolumeZEY

* EEH o "EmATEZ EEAMRE | Bl RE A MR EF"
* BB LBYREE "NetAppTV" o

P ansh = e iR &

fEF Trident > f&EILUERAF—{E Kubernetes 25 H R [l dn 4 28 P HYIR A HARE & S AR
& REBSRE IR & o

FORIR(F
TERE MR E 2 A1 > SEREESCRA B B0 &I H0EAAR) - MARBERNREER °

RER AP
ABAES RN REMMEEES o

BEKIE PVC KGR E
BEmLEEEEER T ERCRREPVCHE R BIHER ©

X

o BIEENM R TR ET CR BIER
EETIE ST HMMEZTRIER E E L TridentVolume Reference CRAVIERR o

e FEMHM & ZERIH T TridentVolume Reference
B Bt ap 52 2 BIRO A B &1 TridentVolume Reference CRERZRBRZHKEPVC ©

e EERMt SR TR EIIES PVC
Brth G2 ERNEEE SR PVC » REMZEZ/MER PVC -

TE B IFA B rYithan 44 2=

BTHERZEN > Bl EEERNEREFTER MR EMERAE - KEEESNBMtmRERESEHEF
EMENTH - EREACEEBETEFPIETE -
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1. * RESRLEEHEES - * (pvel EHRBFEHHREMBEIL PvC (“namespacel) @ AIRFHEERMGEZE
F’Eﬁ#&ﬁﬁﬂ"ﬁgﬁﬁ(namespaceZ cloneToNamespace °

kind:

PersistentVolumeClaim

apiVersion: vl

metadata:

name:

pvcl

namespace: namespacel

annotations:

spec:

trident.netapp.io/cloneToNamespace: namespace?

accessModes:

- ReadWriteMany

storageClassName: trident-csi

resources:

requests:

storage: 100Gi

Trident €817 PV REBIGFHFHER o

®

o

TRl LUEALUERARIVEE « kA ERFEEFRELAESEGRZER o FIU
trident.netapp.io/cloneToNamespace:
namespace?, namespace3, namespaced . °

e UMEREAMAE M RZER ~ o HI80 - trident.netapp.io/cloneToNamespace:

*

1EO ABEBRFE T PVC LU A “cloneToNamespace FfizE ©

2. BEEHE | BUBATARMN kubeconfig > IEMRIZ T BRIt AR EMBEAE - WETHtsHRZER
#2137 TridentVolume Reference CR(namespace2 ) °

3. *Destination ST L EMERE | * (Tie@FK R AT B M B ZERIF L TridentVolume Reference
CRpvcl ©

apiVersion: trident.netapp.io/vl

kind:

metadata:

name:

TridentVolumeReference

my-first-tvr

namespace: namespaceZ

spec:

pvcName: pvcl

pvcNamespace: namespacel

4.+ BV RZERBERE | ¥ (ove2 EERMEBRZEMFEIL pvC (“namespace2) £
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“cloneFromPVC &, “cloneFromSnapshot #1 “cloneFromNamespace s 3I5EHR PVC °

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

PR
* B ONTAP NAS KEBERIEREENECER PVC » AZIEMEEA o

58 SnapMirror SRR

Trident xEE—A=E FRRRHIR R ER FRE FBYE R E 2 FRBVRSTR% - LUE
BRENLUETKEHE - LRI LIERGRIBIERESR (CRD) RMITFIIEE !

* BIUWARE 2 ERVIRSIRAR (PVCS)

* BRI R MRS R %

* FRERRSIRAE

* EXH#ER (FEBE) BREARE Volume

* EEENSHEPENRENRE SEARANEEBRERHERE

ERIFTRIFM
R Z AT ~ SBEREN G TAISRIEMS

#E ONTAP

* *Trident* : Trident 22.10 KRS EFARAABEBFIFIENER ONTAP {EAZIRIREZEEMN Bt
Kubernetes £ I o

* *ITHE ¢ L (FHERREEMNR ONTAP SnapMirror FEE)S 1A ZBRRF/E 3R B #Uth ONTAP & LEX
FA o UNEEFAAER ~ 5 2E "SnapMirrorfZ I LONTAP" o

HER%
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* *EREH SVM* 1 ZRY ONTAP #EXRBENRIRETHFRIE - MBFAFN « F2H "SER1SVMEE
B o

()  m®EmiE ONTAP #5& RIMSRIARERI SVM LIBRIE—H -

* * Trident #1 SVM* . B /YEN SVM HET AR BEtEE FAY Trident ©

ZIEAEREZT
* ONTAP NAS #1 ONTAP SAN BeEff2x{2 1% Volume % °

1855 PVC
SR TIUS 5 « WEA CRD BAEEENREHME 2 AR HIRIF o

SER
1. £ Kubernetes & FH1T 5P ER -

a. fEAZ#EIL StorageClass ¥4 trident .netapp.io/replication: true ©
#451

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. M #AIEILA StorageClass 1L PVC o
il

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

storageClassName: csi-nas
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C. {FRZASHE 221 MirrorRelationship CR °
#p1

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

- localPVCName: csi-nas

Trident EHEEGEIR @RS E AR E BRIRVERRE (DP) #KEE » SARIEA MirrorRelationship
HIARREMRNAL ©

d. BY48 TridentMirrorRelationship CR IUEY1S PVC BIAZF&F8F] 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. 7T Kubernetes =& FHIT FFIFEE ¢

a. {§H trident.netapp.io/replication: true 2#3£17 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. {558 B Rt A1 2R E s3I 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"”

Trident i EARERRIFRRE%TE (3 ONTAP RIFEER{E) I SnapMirror Biffk » MiAFEATIAME o

C. {FH%LAIEEILAY StorageClass 1L PVC ~ fEARE ( SnapMirror BAJi) 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

Trident E18#& TridentMirrorRelationship CRD » U1REMARTFTE > BIEEEIL Volume  MRFHEERE
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B > Trident iSFE{RETAY FlexVol volume TETEEL MirrorRelationship FEZAER SVM HEH
SVM L o

Volume EE KRR
Trident Mirror Relationship (TMR ) 2—7%& CRD ~ {3k PVC ZREERRZN—ix - BaI# TMR BEAHKES
Bl &H] Trident FRESHUARAS o BRI TMR B TFHKAS !
* I L AHE PVC BERSIRARRIBRIM Volume ~ EEMBVEAIE ©
* AR Y A PVC ATER BrEE - BRiEESIRE o
© BRI L A PVC SERSIEIARI BRI Volume ~ SoRTt BRI o
° MR B IR E B ARHR & B EARMAR « BIAEFEREMEINAKE - AT 88 R BrthiiREE

NA
° YRR E SRR AR B ~ RSB AARBENS Z BN o
EIEEtE M AR EHIR AR E PVC
7£X Kubernetes & BT YT ER :

* ¥ TridentMirrorRelationship B spec.state LT % promoted ©

ERINVBER B ARRE PVC
R RIEAEEE (BH) B EFRT TS RRARRE PVC

1. £ Z Kubernetes &t ~ E1I PVC BYIRER « W ERFIREBEITTAY ©

2. {2 Kubernetes #£ I + 217 Snapshotinfo CR MEVS A EFF4AE K} o
#if

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

name: csi-nas

spec:
snapshot-name: csi-nas-snapshot

3. £ E Kubernetes #% t - #& TridentMirrorRelationationship _ CR B _spec.state 1l B % updated *
spec.promotedSnapshotHandle B3 REBIIRILETE o

4. 7TRE Kubernetes =& I - FESZEFA4RAY TridentMirrorRelationship AkA& ( STATUS.STATUS ##{i) -

AERIERERERRESRE
BRIESRAGRZA  BREERRANEEN—HE °
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1. X E Kubernetes & I - E{EREE £ TridentMirrorRelationship £ spec.remoteVolumeHandle {#{IAY
=

2. 7£3 Kubernetes #£ t ~ #& TridentMirrorRelationship #J _spec.mirror il #1% reestablished ©

HAtfEE
Trident 2 {E1E X BEMREUIFE ERIT FIIEE :

BEE PVC ERFIFHHXE PVC
BRCEEEAETE PVC HIRE PVC ©

TR
1. REBIMXE (BRUH) ZEMIBR PersistentVolume Claim # TridentMirrorRelationship CRD ©
2. ffx£ (FR) #FEMIER TridentMirrorRelationship CRD °

3. AXE (KR) HE LRI TridentMirrorRelationship CRD ~ MEAREEZIINHXE (BH)
PVC ©

SAEEERSY « TEHRE PVC BIA/N
PVC AILMIEEFEE A/ « NBEERSBBEFA/ - ONTAP & HEEFE T B M flevxols o

it PVC BIRER
EEBRER  AEEANREHUIRE LT T EP—IAFE ¢
* MIPRRE PVC £HY MirrorRelationship ° E&FEER R o
* & - ¥ spec.state HBIEHA updated ©
fips PVC  (SERIESRSY)
Trident BREERH PVCS » WITEAMIPFHIRE 2 AITIERERRAE o

filEx TMR

MBS EEEIRAR— IR TMR & HEER TMR 7E Trident SeAlMIBR 2 ATERATE F+ BHAE o MREINEMIERAY TMR
B _Promive #A8E > BIFRBIRAMREGTRAE ° TMR 8§ 2% » M Trident B84 PVC H4k%A ReadWrite
o LEMIBRVEE Z7E ONTAP F ¥ AR IR &2 SnapMirror AEE K] o W1 LAY & (E R RHIEESTRAAR P E
F ~ BIEBIFTVIERSI AR - T BERARR _ B MIEEESKERNGT TMR o

= ONTAP E4RFs « sE Bz giRA%
B ESRRZE ~ A LB ER TR o EeJLAER state: promoted 5f state: reestablished @I

REFBAEE o HEE RN Volume H4R2A—A% ReadWrite Volume B ~ & B]LAfEA promotedSnapshotHandle R¥5
ERTIRE ~ B BRI Volume ERE ©
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& ONTAP B4R Rr iR g%

I&A] LUER CRD ZKH1T SnapMirror B4 » ML Trident H1ZE42E ONTAP £5 ° :52H 75!
TridentActionMirrorUpdate &3IH& R :

)

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 ERILAEXE sued ~ in progress 2 Failed BY
o

58 lesithit]

Trident R FASREIZEM MBI AR E ~ WG EMINZE Kubernetes B2 EFHIERIEL " lcsi
Yhi¥] IhEE" o

-5
:%:%I\ =

fER Tesithix) ThAE ~ AIRIEEEAM A AME - REIHHERERFE « RecFI—ER D8R - IS - Bin(it

FEm ] Kubernetes BIE 5 32 77 U@ I A EAIENRS - BiR AN FEEREANFRETAERE « SR RE
EBEHZHE - BT HEIEZEEEEFATEEHECEMIZE « Trident £ CSI #akk -

WHRAR CS| IEIRENES IR B -

Kubernetestz it MEE4FHIVolume B451E T
* YR volumeBindingMode ":REE Immediate Bl Trident B7ERBEAHRERANBER TEIES - &

KA EHRHARRRT BN RIRHIR & BEBREERECE - ERTAKR(E volumeBindingMode ~ WART
SEHRITHERFINEE - FFEHRENBIIARREEKRD Pod HIEEXK -

* “VolumeBindingMode 5% %% "WaitForFirstConsumer B ~ ;KA Volume AV A RAEHSIEE « ERIHHEN 22
I{ER PVC B9 Pod A1k © Wtb—2K ~ BIAERILMAIEE ~ URF SR E RETEHIBITIHAZRE] o

(D “WaitForFirstConsumer SR A REIEHIRE  BABILR Tosifi) AP -

TEENER

EEFH lesithig) ~ EEETHER :
* #H1THY Kubernetes &5 "Z 1EAIKuberneteshiZ~"
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kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el1le4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdoc4"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df"”,
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

c EEFHEEEABIER « LIGIAEERH (topology . kubernetes.io/region
‘topology.kubernetes.io/zone) °© fERE Trident ZA > SLEAZE * FEZEENEE * EIEE L > L
{& Trident RESARXANFEEE ©

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/o0s":"1linux", "kube

rnetes.io/arch":"amdo64", "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":"amdo64", "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":"amdo64", "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"}]

HER | B RN EN RS

Trident f#F®RERIFUIRFEN AMESE  EEEMEICEMRREER - BER R IUTE —ERERN
supportedTopologies @I} - KRZERNEIHMN&IFEE - Wit FEHLLIERIHAIStorageClass ~ REER X
Eit&E/ P HHENERREREREF - A EEIVolume ©

T RRImEZREH
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YAML

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl
managementLIF: 192.168.27.5

svm: iscsi svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes.
topology.kubernetes.
- topology.kubernetes.
topology.kubernetes.

JSON

"version": 1,

"storageDriverName":

io/region: us-eastl
io/zone: us-eastl-a
io/region: us-eastl
io/zone: us-eastl-b

ontap-san",

"backendName": "san-backend-us-eastl",

"managementLIF": "192.

"svm": "iscsi svm",

"username": "admin",

168.27.5",

"password": "password",

"supportedTopologies":
{

[

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

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

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

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

“supportedTopologies' ARt S EZIEHNEIRM &IFEE - SLEIHM &R &R StorageClass
()  SERHAKERE - R OEEHBAIREEHNES T % StorageClasses + Trident BTE

BIREITHERE o

&t AT LAE S “supportedTopologies EEf&TF it o FH2RET5IEEH) :
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version: 1

storageDriverName: ontap-nas

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

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

.1o0/region: us-centrall

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

io/zone: us-centrall-b

workload: production

supportedTopologies:

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

- labels:
workload: dev

supportedTopologies:

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

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

“topology.kubernetes.io/zone 5 EEF B IR AMBIE AR ©

$E¥2 | o] K AR StorageClass
IRIBIR AR E T EEAVIRIEIZE « ATLAE & StorageClassA B SR BT - ERREMAFTIRH Z KA EHL

IRERIEENFEFEIRM « LUK UERTridentFrie it 2 HABREHERE T 5 ©

A2R TS

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

fsType: extd

£ - ERHR StorageClass E&FEH volumeBindingMode * B &S WaitForFirstConsumer © {EPodH 5|
ItEStorageClassFTEKRHIPVCSZ Al » RAAZEH EHIXKEUTE © kb9 ~ 38 allowedTopologies  {REEMERN
BEIHHME&E o StorageClass & ‘netapp-san-us-eastl ELMEZMEBIHREIL PVC “san-backend-
us-eastl °

HER3 B {ERAPVC
#1317 StorageClass ¥ EE R IRE IHE IR 2% ~ SIREMAIUEIIPVCS °

H2RUTEA spec :

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

Itt podSpec &5 Kubernetes 7E@IFHAVEIEL_EHEZ Pod us-east1 ~ MW us-east1-b BIHAHESM
ENRGPIEITEE "us-eastl-a©

E2RETYEL
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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
FA Trident ZIZAYREREE RER ~ BEATE Trident MEREEILAVIRER « EIRA REB I FTAVRARE
& » UKRRERBREREIEEER o

B
{aE

EREZIE ontap-nas ’ ontap-nas-flexgroup ’ ontap-san ’ ontap-san-economy °’
solidfire-san ’ gcp-cvs ’ azure-netapp-files ’ # “google-cloud-netapp-volumes )t o

FIsEZ Al

A B IMBIRBRIESIZSIFA B ]EREE (CRD) ~ A HEfERRER ° iE&Kubernetes OrchestratorfyE1E (
40 : Kubeadm * GKE ~ OpenShift) ©

WREH Kubernetes A = RIREZHIZSF] CRD Z0E Volume Snapshot #5125 ~ B2 ©

@ YNR7E GKE RIFHZUBEHIRE IR « 55772 1L RIRIEHIES - GKEERAZRIRRTVIRIRE
a3 o

49


https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/

BT HATR & IRER

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

° “driver #5[@ Trident CSI EBEFE, 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. #IIRA PVC HIRER o
&)
° HEBFHERITIRAPVCHIRER o

cat snap.yaml

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

persistentVolumeClaimName: pvcl

° EEEHE A %TEA PVC IR & REBYIHE I HIREEREBYY pvel ~ MAFRBATERES pvel-
snap ° Volume Snapshot $8{8{i2 PVC ~ BEIAREBRIRBRIV4HERIEH volumeSnapshotContent ©
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kubectl create -f snap.yaml
volumesnapshot.snapshot.storage.k8s.io/pvcl-snap created

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

e LUERER BB A VolumeSnapshotContent Volume Snapshot F9¥)f4 pvcl-snap ©
*Snapshot Content Name' 385! FI X BRI L IREBHY Volume SnapshotContent #)4 o Itk “Ready To Use’
SYRTIREABAREILN PVC ©

kubectl describe volumesnapshots pvcl-snap

Name: pvcl-snap
Namespace: default
Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8a0ca-9826-11e9-9807-
525400£3£660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:29%
Ready To Use: true
Restore Size: 3Gi

IR & REREZEIL PVC

fEAI LAfEF %289 Volume Snapshot fEAERIKIE ~ 2K dataSource "L PVC “<pvc-name> °© BIIIFK
AEREREE 2 ~ MEEREMINIIZIPod L ~ SUREREREMKA EREREE IR o

@ BTEHR Volume FRIEMRE—ERIHIEIL PVC ° :A2[ "KB | EAEEEIREIL Trident PVC
Snapshot B PVC" ©

T EFIEREABRRIRIEIL PVC pvcl-snap ©

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

- ReadWriteOnce
storageClassName: golden
resources:

requests:

storage: 3Gi
dataSource:

name: pvcl-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

BE A Volume [REB

Trident 23& ~ "Kubernetes TEFTAC E RV IRIEIZ = Al B EEIE ST "VolumeSnapshotContent #4 ~ AL EEA
7E Trident Z5MEIZHYIRER o

FAtaZ Al
Trident AZEE IS E A RBHIREIRE o

1. » ZBEEI | * 1L VolumeSnapshotContent' 2 81& inRERIIMIHF o EETE Trident PEXENRER TIETRIE ©

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

° 3A7EH snapshotHandle $§E " <name-of-parent-volume-in-trident>/<volume-
snapshot-content-name> ° & PIMNEPIRIBIEIR (4G Trident FYME—E 5 ListSnapshots ©

(D) <volumeSnapshotContentName>"B5t CR R « FskMER & R IHRART

il
LUFRBIEN#Z 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:

name of the snapshot on the backend
spec:

deletionPolicy: Retain

driver: csi.trident.netapp.io

source:

"snap-01" # This is the

snapshotHandle: pvc-£f71223b5-23b9-4235-bbfe-e269ac7b84b0/import—-
snap-content # <import PV name or source PV name>/<volume-snapshot-

content-name>
volumeSnapshotRef:
name: import-snap

namespace: default

2. » ZEE | * 1 VolumeSnapshot " 2BB¥MHM CR "VolumeSnapshotContent ° & ERIFEUA
EIEERIAZERPEEA volumeSnapshot ©

el

LATFEERIE L —1{E volumeSnapshot * 8B “VolumeSnapshotContent  #%HY " import-snap-

content CR import-snap °

3. * NEPERIE (REEREUEMITEN)

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:

name: import-snap
spec:

# volumeSnapshotClassName: csi-snapclass
provisioned or imported snapshots)

source:

(not required for pre-

volumeSnapshotContentName: import-snap-content

D * SMEBIR R O HE T IR L RV VolumeSnapshotContent » W #IT

ListSnapshots #@sh © Trident B “TridentSnapshot ©

o ANERIRARES e’ 4 readyToUse VolumeSnapshot * 8 VolumeSnapshotContent 4 “true ©

° Trident 38 & readyToUse=true °

*AERERAZE | * 1 PersistentVolumeClaim MUZBIHB *VolumeSnapshot ~ HEf

spec.dataSource (B spec.dataSourceRef) %84 VolumeSnapshot %#8 o

&

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

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

- ReadWriteOnce
storageClassName: simple-sc
resources:

requests:

storage: 1Gi
dataSource:

name: import-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

fEFAREEIRIE Volume Bl

[REE B $7TEE Al ~ UIHBNER ontap-nas-economy " BREIENETE R & VHEEE
‘ontap-nas ° B{A ".snapshot’ B#% - EIFEIREHIRESEK o

|RABEME

o
il

8 Volume Snapshot Restore ONTAP CLI i tfk & B R 2 S A iRIB R sC 8 AUARAS o

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

Q)  EOERRRERS - AESTAE Volume 1 - RIHRAEZ & Volum HHFHIE
BRIk o
WRIRET IR IR & IER

Trident £/ (TASR) CR ftREIRMIRERAIRIHFREER TridentActionSnapshotRestore © IIE CR
£ Kubernetes BUETTE ~ FEFETTMEREHRBEEFE

Trident 245 » ontap-san-economy ontap-nas azure-netapp-files?’ ? ? 2 ontap-nas-
flexgroup * gcp-cvs' EAYREEWMTE ontap-san ‘google-cloud-netapp-volumes # “solidfire-san EEENFE
= o

FYaZ Al

R BERZAIRM PVC FAJFRY Volume TRER o

* FESY PVC RRER TBEM) -
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kubectl get pvc

* ER5E Volume RIE R B EEFBFAE AT HLER o

kubectl get vs
TR
1. #37 TASR CR ° ZRfIE PVC #1 Volume Snapshot Bl CR pvcl pvcl-snapshot ©

() TASR CR AR PVC 8 VS FEfIs 2RI «

cat tasr-pvcl-snapshot.yaml

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

name: trident-snap

namespace: trident
spec:

pvcName: pvcl

volumeSnapshotName: pvcl-snapshot

2. £ CR URRERBER © LERAIRE Snapshot i1 pvcl o

kubectl create -f tasr-pvcl-snapshot.yaml

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

RmR
Trident EERIRIBRE R} o EETUABRRRIRIERARRE ¢

kubectl get tasr -o yaml

55



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

resourceVersion: ""

* EARZEIERT > Trident FEEZREXEREHESFE - CEEBRIUTULIEE -

* FEHEIEESEFEUERM Kubernetes FHERISENBESEIEEMREIR « AT HEAE
B ZERTEI TASRCR ©

b= B ERAIRERAY PV

P& = FERATREBAYIFAE Volume BF » ¥IFERY Trident Volume EE#2A THIFRIREE) o IBPRMAIEE REE LIRS
Trident HEFEE o

ZBZ Volume Snapshot %425
MREHIKubernetesEEMIRAR B FIRIBIEFISBMEBF LT RE ~ B UKRB T A NETEE ©

TER
1. #1317 Volume SnapshotZEEXH o

cat snapshot-setup.sh
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#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshots.yaml

2. #37SnapshotiZHlgs 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

@ WEHE - :5FIEL deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml* if:
B3 "namespace ML =R ©

HERAELS

* "VolumeREE"

* "Volume SnapshotClass"
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