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MITEIRIE
T f& Astra Trident A EIEEIRENIIEE,

* "EF CSI #hFh
* "EARER"

f£F3 CSI #hfh

Astra Trident A] OB E A iEF S iEEH G EMINNE] Kubernetes SE82HAY T = "CS| $AFMNHEE", {FH CSI
¥EEIhaE, B LUARIERISAN o] B4 IR 3 E8IARREIA— DT R 1S, EBI=IRHE, Kubernetes
EEAAUERERETOXMNT S, TR UIF—MKIGANARTBAEXEF, e FAREXIEZE, ~
TEFEZXIFEMPATENHALES, Astra Trident AT CSI #h#h,

THE CSI RHNNSEMESER "It

Kubernetes 2 7 it IE—HISHERT:

* A volumeBindingMode I8 &M Immediate. Astra Tridenti§glEE. MASRAEMIAIN, BIE
PVC BRI BEREMIEEE, XEHIAE VolumeBindingMode Fi&EFF A& HISErEAFMNEHIBIE
B BIBKAMSEN, R TIERE Pod BIitRIZE K,

* M VolumeBindingMode I8 &/ WaitForFirstConsumer. {EITXIFIEIZEFERAPVCHIPodZ . ik
IRAPVCRIEZMBE KA NS, XiF, EMIBIEHINERKEHILHERTITRIPREHISREIE,

() . waitForFirstconsumer SEMHFBERIMGE, WHAEAIRITF CSI IR,

BEENAS
E(FEH CSI #ah, BREHBUTRM:

* IB{THYKubernetes&EEE "7 1FHIKuberneteshii 2"

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/amd64"}
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"}
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s EEPT AN EB R 5| NIRFINEREIBHRE (topology. kubernetes.io/region
topology.kubernetes.io/zone) o TERZE Astra Trident ZHij, EEPMT R ENEFEXLERE *, L
& Astra Trident BEFZIR B3R,

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

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

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

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

[node?2,

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

[node3,

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

14 EATRRIAINYGIR

AJLLILIT Astra Trident 75, LUERERIBMKIEE RZFEMEES. SR UAEE—1 LN
supportedTopologies RN ZIFH I XFXIHFFRAIR, M FEAILGIHREY StorageClasses , RBTE
SRRXE / KGRIt BERIEKREY, TReIESE,

THREREIRE X



{

"version": 1,

"storageDriverName": "ontap-san",
"backendName": "san-backend-us-eastl",
"managementLIF": "192.168.27.5",

"svm": "iscsi svm",

"username": "admin",

"password": "XXXXXXXXXXXX",
"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 AFIRIHEBNEHMIKIFEM S XFIFK, XEXIFMPXKRAE
@ StorageClass iR IFET IR M TEEEIHRRMERIE 7 X 7 XH StorageClasses ,
Astra Trident S EEIHEIES,

A LAE X supportedTopologies BB MNMEMEME— BEEWLUTRAE:



{"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "nas-backend-us-centrall",
"managementLIF": "172.16.238.5",

"svm": "nfs svm",

"username": "admin",

"password": "Netappl23",

"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"}

]
by
{

"labels": {"workload":"dev"},

"region": "Iowa-DC",
"zone": "Iowa-DC-B",
"supportedTopologies": [
{"topology.kubernetes.io/region”: "us-centrall",
"topology.kubernetes.io/zone": "us-centrall-b"}

]

ELERFIP. FER region M zone IBERNFHEM(UE, topology.kubernetes.io/region
topology.kubernetes.io/zone FEEFEMNERUE.

% 2% EXARBIETMNY StorageClasses

RIBREBE T RIRMHERVIRFMEZE, BILUE StorageClasses EX NEEHRIMER. XRHERE PVC IEK
IERERN RETFREM, LUIKRAIFER Trident EEEMERNT R F&.

BELTRA:



apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: netapp-san-us-eastl
provisioner: csi.trident.netapp.io
volumeBindingMode: WaitForFirstConsumer
allowedTopologies:
- matchLabelExpressions:
- key: topology.kubernetes.io/zone
values:
- us-eastl-a
- us-eastl-b
- key: topology.kubernetes.io/region
values:
- us-eastl
parameters:
fsType: "ext4d"

7£ EiRStorageClassEXH. volumeBindingMode IXEH WaitForFirstConsumer, {ELLFFEIHIBERD
PVC 7 Pod 5| B ZHIASH1TIZ{E, f. allowedTopologies IRMEFEAMNDIXMXIFH, o netapp-
san-us-east1 StorageClassi1E L BI##PVC san-backend-us-eastl EIARTE X MGk,

%39 eIEMER PVC
8 StorageClass I HBRHIZIRIRIE, EIERIUBIE PVC,

BB WG spec LT

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERLERBIE PVC ESHUUTER:



B{E Trident IR EHFHLE

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

EI PVC , I57E Pod HfER PVC o BT RA:



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

ltpodSpeci&KubernetesTE AT &= Eit¥IPod us-east1 Xig. ARG MFBIEAT SFHEITIER us-
eastl-a B{ us-eastl-b PX,

BEEIU T



kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

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

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

B EmRLUEE supportedTopologies

AUEHEE EmUAEIEYIZR supportedTopologies £ tridentctl backend update. XAZEM
BRENS, HENXBTFTEEM PVC,
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&/ LBk A M S (PV)BIKubernetes VolumeSnapshot (B1RER). LI4EiFAstra Tridents
RSBl REIZS, Lhsh. EERe] UMIMEFREBEIE—NFE. BIRA_clone_, XIFHIRE
ontap-nas, ontap-san, ontap-san-economy, solidfire-san, gcp-cvs,
# azure-netapp-files IKGHIEFo

r

FraZ
SR E A IMNERIRIBIZHISSFM B EX FIRENX(CRD), XEKubernetes itz mHHER (5190: Kubeadm. GKE
. OpenShift)BYER ST,
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cat snap-sc.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:
name: csi-snapclass
driver: csi.trident.netapp.io

deletionPolicy: Delete

o driver }&[AAstra TridentBYCSIIREIIEs deletionPolicy AJLLGE Delete B Retaino &E MY
Retain. FHEEH THNEEYIEREBESARYE. BMEEFERNBEEUNItE VolumeSnapshot TR E MR

BEXEMEE. BB WFEE: /trident5|A/objects.htmi#Kubernetes -volumesnapshotclass-
objects[VolumeSnapshotClass]o

%24 tEIAE PVC BIRE
TG IR I PVCHIRER,

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

persistentVolumeClaimName: pvcl

EUERBIFR. AR ANPVCEIERER pvel RIBABRIFIZKEN pvel-snapo

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

X2 T volumeSnapshot X %Ro VolumeSnapshotZEMFPVC. H5XEX VolumeSnapshotContent &
TEFRREBRIF R,

AT LAFRIR VolumeSnapshotContent BIRR pvel-snap VolumeSnapshotdyistBH,



kubectl describe volumesnapshots pvcl-snap
Name : pvcl-snap
Namespace: default

Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8alca-9826-11e9-9807-525400f3f660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:297
Ready To Use: true
Restore Size: 3Gi

o Snapshot Content Name FRiR¥FEEILIRIREIVolumeSnapshotContenti %R, o Ready To Use BEFERR
BIf# F Snapshot | ZFBIPVC,

% 3 2. M VolumeSnapshots 6ll7# PVC
U RS E A IRBREIZPVC:

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

10



dataSource ERIER R /IBIVolumeSnapshottEPVC pvcl-snap fEAEIER. LIRIEEIETR Astra
Trident MIREREIEE PVC . €I PVC &, RILUSEKIME Pod £, HEEREMREM PVC —HFER,

@ s BE XELIREBAIKA M ST, BN Trident BIEEIFH A " IEEMFR " KES. EMIFR Astra
Trident &, NHBRZEHIIRER,

YNR1EHKubernetes 73 R A B S RERIEHIZBEMCRD. WA LRI TR THE,

TR
1. gIEEIRIRCRD,

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. IR SR AP EliESnapshotiThlzE. HIELLT YAML jFH LUE e & =8,

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

EESIEES
R

* "VolumeSnapshotClass"

11
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BIE

1#3d Astra Trident , Kubernetes PRI LITESIEZE RN EBITY B, TIB XY R iSCSI #l NFS EFAERLE
s R,

BFf iSCSI &
fERIER CS| BRBRZRH R iSCSI XAKE (PV) o

(D S HHSCSIEY B ontap-san, ontap-san-economy, solidfire-san JRohiEFHE
EKubernetes 1.16 X B SRR,

7R
"R iSCSI PV G AT HRE:

* ¢miEStorageClassTEX LIIEE allowVolumeExpansion FERIEE N trueo

* YRIBEPVCE N HEH spec.resources.requests.storage URMEFEEZNAR/N. ZK/NAIKTFRIG
Ko
* ZRAE PV K/, I PV EEE] Pod ., 1% iSCSI PV K/N\BY, BFEFIER:
° WIR PV E#E Pod , N Astra Trident 4 BEFHEERNE, EMEBMSEHRABRXGRAKD.

o SR REE PV BIK/NEY, Astra Trident 2 BE#RIRNE. & PVC 40E % Pod [, Trident
SEFAMISSHIARXERSE AR ARG, Kubernetes 71X EBARIERINTRIGEH PVC X/

UTRBIERTH & ISCSI PV WI{ERIE,

%1% ECE StorageClass LU iHF&ET R

cat storageclass-ontapsan.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

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

backendType: "ontap-san"
allowVolumeExpansion: True

3 FBEFERStorageClass. B HEHHFITHRIBLUEFE allowvolumeExpansion %,

% 2 % [FERELER StorageClass 7 PVC

12



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

Astra Trident 28IE—MNKkAMSE (PV) HBEESIHKAMESE (PVC) XE.

kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1G1i

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

% 3. EXiEE PVC #Y POD

FtRfFIR, eI T —1MERBIPOD san-pveo



kubectl get pod
NAME READY STATUS RESTARTS AGE
centos-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: centos-pod

$4%5: BFPV

ERECIEIPVIIGITEEN2GI. 1BREBPVCENXFHEH spec.resources.requests.storage £2Gio

14



kubectl edit pvc san-pvc

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

# and an empty file will abort the edit. If an error occurs while saving
this file will be

# reopened with the relevant failures.

#

apiVersion: vl

kind: PersistentVolumeClaim

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

volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: "2019-10-10T17:32:292"
finalizers:
- kubernetes.io/pvc-protection
name: san-pvc
namespace: default
resourceVersion: "16609"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671

spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 2Gi

E5F: WY R

/R

S,

A LUEITHEE PVC , PV # Astra Trident BRI A/NEW I BEE EEiE1T:
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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

BFF NFS &

Astra Tridentz#53x)_EECERINFS PVi#1TEY B ontap-nas, ontap-nas-economy, ontap-nas-
flexgroup, gcp-cvs, #d azure-netapp-files [Gifo

% 1% A& StorageClass U ZFHEYT B

EIAENFS PV K/, BIEAEAEERTIREXRMEFMEIEUATFEY B allowvolumeExpansion FE&
WEN 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

NREECNEGE IETEMESS. W R B EARENEEMEIEEIT kubectl edit storageclass AW
&V R,
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% 2% FREEIER StorageClass tiE PVC

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

Astra Trident 2 A1tk PVC 6l —1 20 MiB 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

£3%:. BFFPV

ERHEIERI20MIB PVIAE A 1GIB. 1B4IEPVCHH#HITIZE spec.resources.requests
GB:

.storage %1
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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

F4F: WY R

e LUEIEE PVC , PV # Astra Trident HRIA/NERIFEARZRANERIER TE:
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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—m————— +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

- fomm—————— fom -
fom - o fomm - fomm - +
| pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 | 1.0 GiB | ontapnas |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |

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

=
SNE
BRI LUER BB F#EESENKubernetes PVE A tridentctl importo

XFFERANEKIERF
TRNBT LHSNSNEEEFRES | NKRRE.

Kzhizrr hRZS
ontap-nas 19.04
ontap-nas-flexgroup 19.04
solidfire-san 19.04
azure-netapp-files 19.04
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Kzhizr R 7o

gcp-cvs 19.04
ontap-san 19.04
N ANFENE?

¥&ESAE Trident BIERBRAE ZH:

* NEARERHITARMHESEAENBLHIES
* NIEE N AR FEREEERNE

* ERAEMERN Kubernetes 58

* TERMERE HRIEIE S N R R EE

SN IEREZRMTA?

LEE/NIEFERKAMERSRE (PVC) XHEIE PVC, PVC XN E/VEE name , namespace ,
accessModes #1 storageClassName FE&, WL FRBIFTo

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

o tridentctl BEFImATRNINEREES, Trident BIREETHIRHEIZE PVC H PV RFEANE,

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

BENGFEE, BEIEEER1ZEM Astra Trident [5imI R ¥R B FH—ARRFEME LSRR (Bla0:
ONTAP FlexVol , Element Volume , CVS &HRE) . FEESMNIAIFIE/ BikiR, HEJHRIEER Astra
Trident f[FimifRle o -f FRIESEAMET. BATFIEEYAMLIJSON PVCXXHRIERR,

Y Astra Trident KIS NEIEKEY, RAKTE PVC dHREHRBEINEE A/, FHRIEEFSNED, RHE
S PV, HFRAEEIE—1 Claims Ref . EINEBERRIIKEN retain TEPVA, Kubernetes fIN4EE PVC F

rI;V &, REHEIERES AL ECFEERIEUREE . TFAERRIOIUERER BT delete. MIBRPVEY. fFAESIGHIM

EASANEN --no-manage ZH. TridentARTEXN RV A FEIAX PVCTPVIRITEME MR (F,
ATrident= BEEHIPVAIPVCEH —-no-manage MR MEFPVEIRZMEFZFEE, ERENERNNEABEFEM
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BRIEHB WA, RENBRITEAEFER Kubernetes , {BFEETE Kubernetes MR EIR1ZEEM LS
JEER, MtEmEeEE A Ao

PVC # PV RERM—NMRE, BTFETEESAUR PVC M PV Z2EEEBE, SRS TMIFRIARE.
Trident 19.07 XEShRAFIIE PV B9EE, HESNENEHZE, W TERREBRMRZASH Astra Trident i#1T
HEN, HIEREPRASPITEMIEE, ESABARRIRIIRTAILUIEHE, NRESNHEG

U, StorageClassAiEFfl). ERILUBIIRKEPV EREIWEREEE N IRIME retain. MIFRPVCHIPV. ARE
itvolume import&s <,

ontap-nas 0 ontap-nas-flexgroup SFA

EREIENE N ontap-nas REHTEFEONTAP &8 EBIFlexVol, #H S N\FlexVol ontap-nas IREhiEF
N TERIEMEF,. ONTAP &Ef L E7F7ERIFlexVol AILUENF N ontap-nas PVC, [@#. FlexGroup volsttA]
LIERE N ontap-nas-flexgroup PVCo

@ [ Trident X\ ONTAP %, #70 rw 28, NREMZEER DP, MF SnapMirror BiF#E;
NG XR, ARBRBEESNE Trident #,

@ o ontap-nas BEIiEFLESANMEEgtrees o ontap-nas #ll ontap-nas-flexgroup I
MEFAAFERESENEET.

. FAR NS managed volume {UFENWGIH ontap nas. HERAUTHS:

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

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

o fomm - fom e
fomm o fomm fomm +
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6a4-b052-423b-80d4-8fb491alda22 | online | true |

o fomm fom -
fomm o fomm - tomm - +

SABHHE unmanaged volume (L ontap nas backend). MiTridentAREIERLLIN. EFEAU TGRS
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tridentctl import volume nas blog unmanaged volume -f <path-to-pvc-file>
--no-manage

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

e e e e e e e e ) fro— e s e
frems=m=m==s e ittt R remmmeme== +F
| pvc-df07d542-afbc-11e9-8d9£-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6ad4-b052-423b-80d4-8fb491ald4a22 | online | false |

fossssssssss s e se s s oses oo sssssss s s e fremmmmmeee e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

fEMAIY --no-manage . TridentFEEHRBEXRIERTSEES. MRERFIER, WESNRER
eSS

@ SERITEEMFERBE X UnixPermissions S NEMNBIZEREEE, B LITE PVC E X /EiHAD
EPIERE unixPermissions , 157/ Astra Trident F8R3E NS,
ontap-san SA

Astra Trident X B[ IASANEEE D LUN B9 ONTAP SAN FlexVol » X5—3 ontap-san W&iigFE. BF
JIFlexVol FEYEMNPVCHILUNEIEZEFlexVol, ERILUFEA tridentctl import R ARNSEMIE KR :

* BIEMRBFR ontap-san G

* IREFEES R FlexVol B8R, 1FIE(E, I FlexVol (XBE—PMRBFAB LUN .

* RS EEESERRIPVCE XBE - £ 17&.

* AILUERERNS PVC HTERE, BAILUARAXNHERAITEE, AIANERT, Trident KEE PVC HESREHR
BY FlexVol #1 LUN o ZFAIEEREEIA. 15FE --no-manage &

SNIEZERY ontap-san EHAILUN. ENHRFlexVol RRILUNZ A 1uno FIBRETEIEBFRE
BrhiEFMigroup, Astra Trident & B HZE SANIR LA,

PRI, Astra Trident SN FlexVol #EHES PVC EXXEL, Astra Tridenti®=¥4FlexVol Ed A pve-
<uuid> ¥FlexVol FRILUNMNL 1un0,

BNS NGB EERNE. NEBESN\SNERNS, BETRES, REBATIN.

]l

LIS A ontap-san-managed LfFTEHIFlexVol ontap san default [@lfi. &1T tridentctl import R
A .
LH:
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tridentctl import volume ontapsan san default ontap-san-managed -f pvc-

basic-import.yaml -n trident -d

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-d6eedf54-4e40-4454-92£fd-d00£c228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’57 | online | true |
fossssssssss s e se s s oses oo sssssss s s e e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

@ ONTAP HRIZERLAAN RW , 7 BEE Astra Trident § N\ MIREMIZEE N DP, MK
SnapMirror Bi5#; 1E18&ES N\E Astra Trident 28, WHPMEERX R,

element § AN

1ZB] LUER Trident % NetApp Element {4 /NetApp HCl %S A\ F Kubernetes (281, XEE1ZHAstra

Trident/GiRBY R IR, UKREASHNEMPVCXXHHM—R tridentctl import <!

tridentctl import volume element default element-managed -f pvc-basic-

import.yaml -n trident -d

i e ks femmm==== R e
e L T s frommmem e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o e it fom e
fremmmm=a==s rememsesessses e s e e s s e o s e frememem==s I
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |

fossssses s s ss s o s oo s sss s s fremsm==== fossmesssemeea==
fem======== R ittt fmm====== fememe==== 4

@ Element IREIIEFIFEENER M. MREZMEE, N Trdent WESNIERREEIR, 1F
NIEIERER, REREHRHE—NEZT. ARSARENE.

gcp-cvs FA

gﬁ: GCP S A\ H NetApp Cloud Volumes Service Z35M%, 1BIRERIFMIERIRFIRFIRZ
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SN gep-cvs FiR ERENRA gepevs YEppr HEEE adroit-jolly-swift. BEFAUTHL:

tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

Fommmmcmcosososssrs e e e e Ee T e E eSS eSS Fommmmmms Fommmmcmcmsmsmss
Pommmmmmm== e cemes e s s s s s s s s ssss Pommmmm== o= +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmesessse s s s s e e e i Fommmmmmememem=
Fommmmmomo= B e e e Fommmmmoe e +

| pvc-ad6ccab’7-44aa-4433-94bl-e47£c8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
R Frommmmom= Fommmmmcemoomo=s
Pommmmmmm== ettt P o= +

@ CHREEESHEREPR: / Z2EHNED. Fli. NRSEHEKIEN 10.0.0.1:/adroit-jolly-
swift. BEREN adroit-jolly-swifto

azure-netapp-files §A
S azure-netapp-files Gl EHEMN azurenetappfiles 40517 HEK{F Jimportvoll™ T, IBITULT

AA .
CIER g

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

Fommcmcmcososssosrs e e e e Ee TS E eSS eSS Fosmmmmmes Foccsmsmsssmsoss
Pommmmmmm== o mes e e s s s s s ee s Pommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmesesesese s s s s e ss s o= P
Fommmmmomoe B e Fommmmmoe Fommmmomos +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9a5le | online | true |
Fommmmmmmmereorrrrrrrr e rere e Ee e e o e e e
Fommmmmmmme ittt Fommmmm=e Pommmmmme= +

@ ANF EREREMAT: | ZEERERET, Flan. WNREHRREN
10.0.0.2:/importvoll. HBEEN importvolls
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