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PersistentVolumet > FJILY =7 X +

COY YT =T T X bI&. StorageClassIZBhEM 1T 5N 10GIDEARPVZER L TWVWE Y, basic-

csio

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

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

storageClassName: basic-csi

Ry RIZTT XD T

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

PV & U'PVCD1ERY

Fig
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kubectl create -f pv.yaml

2. PVRT—R2A%=MRELET,

kubectl get pv

NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE

pv-storage 4Gi RWO Retain Available

Ts

3. PVC Z1ER L £ 9

kubectl create -f pvc.yaml

4. PVCRAT—R2RzHRBLET,

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

o Ra—LzRy IRV ELET,
kubectl create -f pv-pod.yaml
()  EPRREREEMLTHRTEET, kubectl get pod —-watcho
6. RUa—LHBIYTRINTVWBRI e ZMEELE T, /my/mount/patho
kubectl exec -it task-pv-pod -- df -h /my/mount/path

7. Ry RZEHIRTEBLSICHED ELTco Pod7 TV —2a VIZFELELSBZD EFITH. KU a—LI3FK
D&,

kubectl delete pod task-pv-pod

BB LTLIEEV "Kubernetes 77 7 b Trident #7220 R AL —S 0S5 R EDEHEDFMIC
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Astra Trident IC& D, Kubernetes 1 —|XERREICAR) 2 —L%ZLRTEXxd, CZT
&, iISCSIR) 2a—LY NFSRY 2—LDGRICHEBRFRTEICDOWTEHEAL £,

iSCSI R a—LZERRALET

CSI 7OE> 3> #{EARAL T, iSCSI Persistent Volume (PV) %#IETEF T,

(D iISCSIZR ) 2 —L¥5RIF. THER—FINEXT ontap-san. ontap-san-economy.
solidfire-san RZ /N IZIEZKubernetes 1. 16 ABENNKRET T,

FIE1 R a—LDIEREYR—FITBLIICA ML= IS5 Z2RET S

StorageClassE&EZ RS L T allowvolumeExpansion 74 —JLEDSICBEL X T trueo

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

BEOZARL—UUZZADFEIE. RELTZEMLET allowvolumeExpansion /N T X—4&

FIE 2 : EFL L 7= StorageClass #fFH L T PVC #ERL 9

PVCEZHZMREL. spec.resources.requests.storage FifcIiCHRBE R o714 X% KT B IIE.
TTDOHF A XEDBHRELTIHRELRHD XY,



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

Astra Trident ', k#EHIR) 2—L (PV) ZEMRL. COKERNRY 2 —LER (PVC) ICEEMITE
ER

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

FIE3 : PVC=EGI 2RV REERLET
HAXELTETZRY RICPVEES LT3, iSCSIPV OH A XZBICIFE. KD 2 DO FUARHBDET,

* PVARY RICEHRINTWVWBIEES. AstraTrident ZXA ML —S NI ITY ROAR) a—L%EILEL. T
NARAEBIX Vvl 771NV RTLOYAXAEZZTELE T,

s KEHIOPYVOHAIZLTELLSETBE, AstraTrident PR SL—INY I IV ROARY 2—Lxik
Bw®LET, PVCHRY RICNT Y REINDZ L. Trident 3T N1 RXEBIXFTv¥> L. 771 RATLD
A XEZZTELEFT, BRIZENEREICTET IS . Kubernetes | PVC 1 XEEHFLE T,

COBTIE. ZFEETIRY RABMERINE T san-pveo



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

AFwvr4 . PVZEBELEZT
1G5 2GICIER S NT-PVOY A X% ZEE T BICIF. PVCOERZREL TEEHLET

spec.resources.requests.storage 2GiN,



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

FIES : ILRZRAET B
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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

NFS R 2 —LZEIFRLET

Astra Tridentid. T7AEZ 3 =>4 LFIENFSPVSDR 2 —LYEEZHR— L TWET ontap-nas.
ontap-nas-economy. ontap-nas-flexgroup. gcp-cvs P XU ‘azure-netapp-files /\w I T

>k

FIE1 R a—LDIEREYR— b ITBLIICAML—P IS5 Z2RET S

NFS PVOH A XEZEBET 3IciE, BEEFET. ERELTRY 2 —LERETEZLS LA L —VI 5

AT DIRENHD X9 allowvolumeExpansion 74 —ILRDSICEEIL X T 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

CDATaVEEBEETICA ML 20 SR Z2ERBEADZEIF. ZFEAL TBRGFOR N -0 5 X %Z1R
93717 TY kubectl edit storageclass A a—LAZILRTETELIICTBD,



FIE 2 : ERL L 7= StorageClass #fFH L T PVC ZERL £ 9

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

Astra Trident A%, Z® PVC Xt LT 20MiB @ NFS PV Z{EfK T AHRELH D £,

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

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

27w 3. PVEILERT 3
L <1ERE L 7220MIBOPVDH 1 X% 1GIBICEE T B ICld. FOPVCEREL TZRELET

spec.resources.requests.storage 1 GBICEKE T D5%5E .



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

FllE4 : IR ZE RS B

PVC. PV. AstraTrident O7R) 2a—LDHY A X%ZHRT BT, YA XZEHNELLERELTLEIHYE
SHERETETXT,
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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— +
| 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 +

R)a—LZzAVR—k
tridentctl import Z{ERATZH. F£7ld Trident 1 >R—+7 ./ FT—> 3> %FEH

L T Persistent Volume Claim (PVC) %{E{d 3 & T. BEFORX ML =R a—L4

% Kubernetes PV £ L TA V7 R—bTE X,

BIECZREIHR

Astra TridentiCR ) 2a—L%Z A YR—bT3HE. RO EHEREICHRD £75,
TV —=aveEIAVTHEL. BiEOT -2ty FEBRMET S
c—RNBT IV = avitiE T2ty hooO—- 2%z EH
* EENRE L fcKubernetesV S A2 BIBEL XS
CTAYRRVANVEHI T TV r—2 3> 7— 2 %117

R a—L%EAVR— T 3RS ROERFBEZHERL TLEEL,
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* Astra Trident T V7 R— F TE 3 DIERW GiARD/EZIAA) X1 TDONTAPR!) 2 —LDHTY, DP
(T—21%5&) XA 7DHR) 2—LlESnapMirrorT A7« %2—>3 >R a—LTY, Rl a—L%Astra
TridentiC 1 > R— b9 380IC. S S—BERTEHERTIHNELNHD £,

*CTOTa IREHEDBRVWR) a— L2 Y R— B EZHRLET, 7U/T« TICERATINTULSR
Ja—LZAYR=bFTBICIF R)a—LDo7O—2ZERLTH S VR— b Z2RTLET,

Kubernetes|ZARI DR ZERME T, 771 TRARY 2a—L%ZRy FICHEICERTS
(O 3rH. chiEFTOvIRU2—LTHICEETY. TORR. 7—XHHIAT 5TAEM
DL

* TH1 StorageClass PVCICH L TIEE T AHMENH D £9, Astra Tridentld 1 > R— M ZD/INZ
X—REFRALEFFA. ANL—20FRUE0 R a—LOERMEFIC. A ML —8MICED WTHERTR]
BER T —ILD SBIRT BOICFERINE T, R a—LIET TICHFEET D, 1 VR—MEFIZT—IL
TERTIMEIEHD FEA. TEDIcH. PVCTHEEINIEAML—DIUZRE—HLBWNYITI VR
FET=IICR) 2—LHEFEELTHA VR— MEIKBL EFE A

c BIFEDR) a—LY 1 XIFPVCTRESIN. RESNET, A L= RTIANICE TR a—LbHAa
ViR—kEN3E. PVIZClaimRef ZEB LT PVC ICfERLENE T,

c BRIAR O —IE. BHICICICICERESNTUVWE T retain PVICH D £9, Kubernetes H* PVC &
PVEEEICNAYRTR . BRARVS—DIAML—J0SXOBRIARD) O —IC8hETEHRS
nEx9,

°c L =S ZOBRIAR) S —HDIEE delete’ ICT D E. PVAHIBREINBZEA ML —UKRD 2
—LDEBRENE T,

* 77 4J)LMTIE. Astra Tridenth'PVCZEIEL. /NI I R TFlexVolL LUNDORHIZZEEL £, ZE
FTENTEFET --no-manage BENRADR) 2a—LEZAVR— 3755, #FEBT3HE -
no-manage’Astra Tridentid. 72TV bDZ4 7% 1)L %ZEL TPVCRPVICH L TEMOMIEZ R
T3 iEHDELA. PVHEHIBRINTHRA ML —UR) a—LBHIKRINT., RUa—LDoO—>
AR 2a—LDY A ABEREDZEDMOUBHLEEREINE T,

COFATaviz. AT HEEIN=T—2o0O— RIZ Kubernetes Z{EA T 3 H
Kubernetes UINA TR ML =R a—LDSA 7Y A UL BB T Z5EICEN T,

*PVC EPVICT/T—=arvhBmMenEzd, CO7/F7—>avid. RUa—LHAYR—bEniZ
Y. BLUPVC L PVHBEINTWAIEEZRd _E0EMNERI-LET, COT7/T—avidE
BEIFHBRLABEWTLCIET WL,

R)a—LZzA2VR—bLET

‘tridentctl import ZfERATSH\. Tridentd VR— 7/ T—>3>%FEALT
PVCZIER T BT R)a—LZzA Y R—bTEET,

@ PVC 7./ 57— a>vuaERT3548Id. “tridentctl #&2>O—RLEDERLTRY 2— L4
EAVR—RMLIEDTEIREBIIHD FH A
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tridentctl DfEA
FE

1. PVCEZER S 27 OICERTBPVCT 71 (Bl : pve.yaml) Z{ERRLE T, PVCT 71 ILICIE
name. namespace. accessModes. H &V ‘storageClassName' ZEHZINELHD £, HE
IZISCT. PVCEZ T ‘unixPermissions #18ET 3 HTI XY,

RAMERR DB 2 RICTRL £ 90

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

(D WMENTA—=EDHZEANLTLIEET WV, PVEPRY 2 — LY A G EDEM/NS A
—&F. A VR—FAT Y FOKBODRA B2 EEEMED DD FFo

2. Z#ERALEY tridentctl import AX Y REMAL T, R a—LEZEFTAstra Trident/\ v I T
YROEHIE. A ML= EDRY) 2a—L%E—EIZHER T 5%F] (ONTAP FlexVol. ElementR!) 2
— I\, Cloud Volumes Service/NR7RY) ZIBELEXTo o -fPVCT 7AIADNZAEZIBET DI
&, 5IBHDURETY,

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

PVCT ./ 7—2a > DR
FIE
1. MBATridentt Y R— b7/ 7—>a3 > EEEPVCYAMLZ 77 J)L (] © pve.yaml) Z{ERL £
Fo PVCT7AILICIZIATZ 2O BHENHD X7 !
° ‘name $ & U "namespace’ X X 7 — 4K
° accessModes. resources.requests.storage. & ‘storageClassName {tik
° AR
* trident.netapp.io/importOriginalName : /NP TV RDKRY a—L%
* trident.netapp.io/importBackendUUID : R a—LHTEET S/\ v o T2 RUUID

* trident.netapp.io/notManaged (A7 3Y) (BEINTLWAWRD 2—LDFE
I3 "true ICRREL £ T 77 AL R false” TY

13



Wl BENRRY 1—LEA Y F— h T 3DOHERTT

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 7 7 JL% Kubernetes 7 S XX —|C@ALET -

kubectl apply -f <pvc-file>.yaml

Trident (3R 2 —LZBEIMICA >V R—bL. PVCIZNATVRLET,

i
PR-PTNTVB RSOV T, RORY 2— LA VK~ bOFIERRL TS L,

ONTAP NAS$ & TFONTAP NAS FlexGroup

Astra TridentTl&. ZEBALAY 2 —LA >R — DY R—FENZXT ontap-nas &KV ontap-nas-
flexgroup RZ1/\,

* . ontap-nas-economy R Z4/\Tqtreez{ Y R—bBIUVEETITAL,
@ * ., ontap-nas LU ontap-nas-flexgroup RZA/NTHR) 2 —LEDEEHFAIE
nNTLWEtA.

ZMEA L TER L 787K 12— L ontap-nas driverlEONTAP 25 X4 _E®DFlexVol T, %A L TFlexVol
A VR— b9 % ontap-nas RTANBELESICHELE T, ONTAP 7 5 XZIZF TICTFEET BFlexVol
. ELTAYR—FTEZXT ontap-nas PVC, [EHRIC. FlexGroup R a—LlFE LTAYR—bTEZF
9 ontap-nas-flexgroup PVC

tridentctl = {EFH L 7= ONTAP NAS D
KOFE. Ctridentctl ZERA L TEEXRA) 2 —LEBEWRNR) a—LExA >V R—bT235FE%2RLT

14



WETo

BEXMRRY 21— L4
ROFUE. EWSERIORY 2 —L%EA>VKR—bFLZET managed volume EWVWSHFID/NY I IV R

C ontap_nas :

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

e femememm== femmmemsmeaaaaae
o e e e e e e fro— e 4
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

frosssscesme s m e e oo s e a e e e e s e e o=
fre=====m==s e e bt fre=m====s e +
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | cba6f6ad-b052-423b-80d4-8fb491alda22 | online | true |
R e fememeemeaeaa==
fmmmmmmm==a R fmmmmm==e femememaae +

BIENRADRY 12— L

H(EAT 3HBE --no-manage 5|BUCIBEL £9, Astra Tridentid R 2 —LDARZEZEL FH A,
I, 204 Y R—b+33F%RLEFT unmanaged volume 27 w2 LFXT ontap nas Ny I IV
[

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

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

L fr e fr e e
fre=s=m=m==s fremeosesesssssss e s s s s s o s fre=m=m==s e I
| pvc-df07d542-afbc-11e9-8d9£-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6ad4-b052-423b-80d4-8fb491ald4a22 | online | false |

fossssssss=sssesess s osssososssssssssssss=s e e e
femm======a fememmesessss s s e sese s eessasaa s fmm===== fememema=a +

PVC 7/ 7— 3 > % fEM L 7- ONTAP NAS D4l

ROBIE. PVC T/ T—> 3>z FERAL TEENRAY 2 —LEEENRAR) 2 —LEAVR—bT3H

EERLTVET,
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BEENRAN) 2—L4
ROFTIE. PVCT7/T—23> % FERALTRWO 771X E—RAREINI. "81abcb27-eab3-

49bb-b606-0a5315ac5f21"H'5 “ontap_volumel & WS &FID ‘ontap-nas' KRl a—L%Z1 VR—kLZE
ER

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: <managed-imported-volume>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "ontap volumel"
trident.netapp.io/importBackendUUID: "8labcb27-ea63-49bb-b606-
0ab5315acbhf21"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>

BEEWNRADR) 12— L

RDBITIE. PVCT7/T—>2a>zEHALTRWO 772X E—RHARESNT. Ny IIUR
34abcb27-ea63-49bb-b606-0a5315ac5£34 DB E WD HHF] “ontap-volume2 D 1Gi
‘ontap-nas R a—LZzAVR—FLET !



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-
0a5315ac5f£34"
trident.netapp.io/notManaged: "true"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>

ONTAP SAN

Astra TridentTlE. ZFEBRA LAY 2 —L1VAR— MDY R—FENZET ontap-san RS54 /\, ZFERALT:
AR a—LaYR—MEIPR—FINTLWEEA ontap-san-economy K51 /\,

Astra Trident Tl&. BE—®DLUN%Z ZETONTAP SAN FlexVolz 1 Y R— b TEEXJ, CHIFEELTY ontap-
san K54 /\, FlexVol HDZPVCH L TLUNICFlexVol Z1ERL L 9, Astra Tridenth'FlexVol% 1 > 7R— &
L. PVCOERICEEMITE T,

ONTAP SANOD
KOFIE. BEXNRA) 2 —LEEEBEWNRAR) 2a—LDAVR—rERLTWVWETD,

17



BIEWRA) 2— L4

BIEWRAR) 12— LDIBE. Astra TridentiZFlexVolDE&HIZICZEBE L £9 pve-<uuid> & & UFlexVol
HNOLUNZHASICT #—< v b LET 1uno,

RDFNE. ZA > R—bLFET ontap-san-managed IC#H BFlexVol ontap san default /Ny I IV
R

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

e et et fom—————— fom e

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

e fomm - fom e

fom - o fom - fommm - +
| pvc-déeedf54-4e40-4454-92fd-d00fc228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’757 | online | true |
- fom fom e

fom - o fom - e +

BEEWNRADR) 2 —L

I, 204 Y R— b 32HF%ZRLET unmanaged example volume 2% 1) w2 L&Y ontap san
Ny TITVE .

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage

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

e F—————— e ——
+——————— f——_— - = +————— - +
| pvc—-1fc999c9-ce8c-459c-82e4-ed4380a4d4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759f555a | online | false |

e e - f—————
o —— e o F—————— +

ROFNCRT & SIS Kubernetes/ — RDIQNEIQNZ HE T BigrouplCLUNE Ty E> T3, T5—H
RRINZET, LUN already mapped to initiator(s) in this groupo AU a—L%EAVER—FT
BIClE. 12T —2%ZHIBRT 2D LUNDODR Y EV T BRI I2HRELHD XY,
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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

E*X (Element)

Astra Trident Cld. Z M L 7=NetApp Element 7 k7 = 7 £ NetApp HCIZR ) 2 — LD A VR— b HiHR—
FENZEXT solidfire-san RF1/\

Element RS A N\TIER) 2—LBDEEHNHR—FINET, L. R a—LEBHDEE
@ L TWBi5EIdAstra Tridenth 5 TS5 —hRINFE T, EEEKE L TR a—L%E7O0—Z>
JL. —BORYa—LEEEELT. 7O0—-2AR)a—L%xA>VR—cLE T,

RIS, 21V R—bT2F%ZRLET element-managed NI IV RDRY a—L element defaulto

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

fes=========sscsessssssssosos=s=s=========c femem==== fosssessms=a====
fmmmmmmaaaa e fmmmmmaae fommmemaae +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e fommmmaae fommmme s
fresmmmsamms fremsmeesesses s e s m e s e e = T fremememm=s 1
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |

i ks fremem==== fossmesseemeea==
fe=m======a R e f======== fememe===s 4

Google Cloud Platform ® 1 D TY

Astra TridentTld. ZFERALAR) 2 — LAV R— DY R—FENZXT gep-cvs R/

NetApp Cloud Volumes Serviceh* 5 ERL S 7=~ 1) 2 — L% Google Cloud Platform|Z - > 7R—
@ FgBIiE R a—LNZATHR) 2—LZHELEFT. R a—LNRIE RUa—LDT

PAR=ENZADDIIELSEBRTT /o T RIE. TV RKR— ENZADDZEBETY

10.0.0.1:/adroit-jolly-swift. A a—LD/NAIETY adroit-jolly-swifto

Google Cloud Platform Dl
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RIS, 24V R—bT30%RLET gep-cvs Ny I IV RDARY a—L gepevs YEppr ZIEELFXT
adroit-jolly-swifto

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

Fommmmememsmsseseses s s e e e i Fommmmmmememem==
Fommmmmmm== e meme s s s s es s s s s se s Fommmmm== ettt +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmmmsmoososorreromemememe oo me oo Frommomoms Fommmmmmomoomoms
Fommmmmomo= B e e Fommmomoe e +

| pvc-ad6ccab7-44aa-4433-94bl-e47£c8c0fad5 | 93 GiB | gcp-storage | file
| €ela6e65b-299e-4568-ad05-4£f0a105¢c888f | online | true |
it e e et rommmmom= Fommcmmccmeoeo=s
Fommmmmmm== e mes e s s s s s s ee s Fommmmm== o= +

Azure NetApp Files D45 E

Astra Trident Tl&. Z@EHA LAY 2 — LA VR— D R—FEINET azure-netapp-files FZ1/\,

Azure NetApp Files/h) 2 —L%x A VR— b+ 3IC1F R 2a—LNZATHR) 2a—LERFELE
@ To R a—LNRE RVa—LDITIRAR—ENZADDIZKHELSEDTY /o TLERIE. <
T2 MNRADDHEERETY 10.0.0.2: /importvoll, R a—LD/NRIFTY

importvolle

RIS, BAVR—bT 3% RLET azure-netapp-files NI IV RDARY 2—LA
azurenetappfiles 40517 Z}EEL X T importvolls

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

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

e atet e Fomcmmemememonos
Fommmmmomo= B e Fommmomoe e e +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274f-d94b-44a3-98a3-04c953c9%a5le | online | true |

it e e et ommmcemos e e
Fommmmmmm== e mes e s s s s s s ee s Fommmmm== o= +
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F—LZAR—ABTNFSR) a—LEHBLET

TridentZFHET 2. T5AT)R—LAR—RIZAR) a—LEERL. 1DULDEH
VAN) = LAR—ATHETEET,

DIERE

Astra TridentVolumeReference CRZfE 9 % & . 1 DL EDKubernetes — Ly X XR— X [l TReadWriteMany
(RWX) NFSARU 2—LZLFaTICHETEX Y, DKubernetes® - 7+ THERE ICIE. DL S A X
)w bHBD FT,

XAV T ERRITBEHIC. BHROLANILDT Ut AFHHRIEETS
* IARTDTrident NFSAR ) 2 —L KRS /NTEE
* tridentct > Z DD IER 1 T« T DKubernetestBEICKTEL T A

CDEIFE. 2DDKubernetes r— L ZAR—IABTONFSHRY) 2 —LOEEFZRLTVWET,

K ---------------- : Primary PV Secondary PV pmmmmmm e e —————— ’

i T = R = S S

namespace

Trident . %
namespace

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

ace

TVol |€——» TVol

e

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

TridentVolumeReference

A & 4 .PJ
=312 £.Ts - SRR ——
Volume

TAYIRXE—h

NFSRU 2 —LHBEVW DD DOFIETRETE £

o R)a—LzHETBZLSICY—APVCEHRELET
V= RRZ—=LAR—ZADFFBEEZIE. V—APVCOT—RICT IR T 3EREZHE5L 7,
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TATAFR—2 3R —LAR—RICCRZEN T 21ERZMNEL £

DS AREBEN, FRAT 42— 3 F—LAR—ZADFIEZEITridentVolumeReference CRZ {ER T 3 1&
[RG5S L9,

FRATF 1 %—> 3 > x— L RR— X |ZTridentVolumeReference = {ER L £ 9
LZBIZEDFAEH . EETPVCE BB T 5 /=8I TridentVolumeReference CRZERL L F 97,

o}

RSB ZERIC FIPVCEER LT
TBHELBERDOFRBEE L. EETPVCHESDT—4Y — R %EFERT 3 TUPVCEEMRL 9,

V=REX=LAR=RETRATARX— I VL= LAR—RAZRELET

XA T4 ZBRTBEDIC. F—LAR—ABHEETIE. V—RAR—LAR—IADAEE. V7 XAXEE
Z. BLUBER—LAR—IAOFRBEEICLZATRL—2a3 703> METY, 2—O—-ILIEE
FIETEEL X9,

FIE

1.V —ZXZEIZEREOREE | PVCEERLET (pvel) BY —XARZ—LAR—RIEML. TAT1%—>
AVR—LAR—REDHEEMERZ[NE L £9 (namespace2)Z R L £9 shareToNamespace 7./ T
—>3av

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

trident.netapp.io/shareToNamespace: namespace?2

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Astra Tridenth’PVE /N I T2 RONFSR kL —U R a— L& ER
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s WUREYIDUR b ZEAL T, ERORMZERICPVCZHBETEE I, f:
trident.netapp.io/shareToNamespace:
namespace2, namespace3, namespaceio,

©) c REALT. TATDR—LIR—RCHETEET *,

trident.netapp.io/shareToNamespace: *

°PVCEEHLTZEDD DN TEFEXT shareToNamespace 7./ T— 3 IELD
THERTETET,

2. 2P S 2ARXEBE *H XX LO—)L kubeconfigZ fE L T, TAT 1 R—> 3V R—LAR—ADAE
Z | TridentVolumeReference CRZER{ I 2 MR Z={H 5 L £ 9,

B *FTRATAX—V I VR—LAR—RFEE (Y —RAR—LAR—REBRITBZTAT1 X~ 3V R—
Ly Z~R— X |ZTridentVolumeReference CRZ1ERL L £ pvclo

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

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. FERLEIZEOFREE | PVCZERLET (pve2) ZETRATA X —> 3 VR —LAR—RIZEBHLET
(namespace2)ZfEHA L £ shareFromPVC X{ETTPVCEIEE T % 7F R,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

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

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() ssEPVCOY 1 Xid. RETPVCOH 1 IUTTHIBENBD £ T
e
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Astra Tridenth'%Z 55 &EXD shareFromPVC T AT 4 X—> 3 VPVCIC T/ T—> 3> &EFREL. V—APV
EBRBIZANL—JUY —REHLEVWTMNDOR) 2a—LELTTFRATFoX2—> 3 PVEERL. V—
APVA RL =)y —X#HBLFET, BEPVCEPVIE. BEEFDODNAVREINTWVWBRLSICRZF T,

HER 12— LZHIFR
BEROR—LAR—ZTHESNTVSRY 2—LISHIRTEHT, Tridenth’. VY —ZXR—LIX—ZDR

A—LADT I ZAEZHIBRL. R a—LEHEBEIT3MOR—LAR—IANDT I %=#IFLET, AU
—LEBBITZITRTDXR—LIAR—IADHIFREINS &, Astra TridentiC& > TR a—LDHIBREINE T,

fEF tridentctl get FUDR) a—LZRBETS

HERAY B[tridentctl A—T o U T ZFERATR . 2FRTTETEXT get AV REFERALTFUIOARY
A—LEERELET., FHICOWTIX. 1> 2. ftrident-reference/tridentctl.htmlZ 2B L T TV
[tridentctl AN Y REA T a V]

Usage:
tridentctl get [option]

737
* “-h, --help:ARUa—LOANLT,
* ——parentOfSubordinate string: ZITUZTFIDY—XR)a—LICHRLET,
* ——subordinateOf string:Z IV %K) a—LDTMICHIRLETD,

ilBR

* Astra TridentTld. TAT A4 ZX—>a VYV R—LAR—IADBHBER) 2 —LICEFAFTNI3DEHFES I EIE
TEFEtFA HERV 2 —LDT—2DEEZE[IETZICIE. 77OV IREDTOCRAEFERT
BDRENHD £,

* ZHIBRL TH. EETPVCADTIEZRAZEWDET LI TEXEA shareToNamespace 7l
shareFromNamespace FRE72IEZHIFRL £9 TridentVolumeReference CRo 77X XAZEDHET
ICIE. THRIPVCZHIBR T 2BEBNHD £,

* Snapshot. Z70—>. BLUVZIF—)VJIEFTUDR) 2a—LTIEFERITTEEEA.
ZBBRLTLIEEL,
F—LAR—=REDRY) 2 —LT7 7L AOFRIOVTIF. ROEXRZEBRLTIELEI L,

T IVERALET "XR—LAR—IABTORY) 2a—LOHEF | Z—LAR—=ABOR) 2a—LT7 IOt %
Ha ¢ B35Sl THelloy EAHDLZET

CDTEECELLETVW"RY E TV TTV,

CSI RO Z{ERLES
Astra Trident Tl&. Z{FAL T. Kubernetes 7 5 XA XRNICH D/ — RIZKR) 21— L%=E
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Kubernetes ICIE. 2 DOBEBDR) a—LNA Y RE—RKRHBHD X7,

* % {#EF volumeBindingMode # ICREL £ 9 Immediate” FROADZERB TR BRLA) a—L%E
BMTEEXS, Aa—LNA>To 78N 7OED 3= >J1E. pvec BMERSNB & SICIBET
F9, cNHT T FILETY “VolumeBindingMode £7oo FAROZP OGN EZBERLAEWVWI S XAZICH
BLTWET, kiR a—LAlF. BRTARY ROXTJa—I)LEBHICKIFET D EBRIERETNET,

* %{fM VolumeBindingMode % IZEXE L £ 9 "WaitForFirstConsumer PVCDKFHIAR ) 2 — LDVER &
NAVTa>T1E. PVCEFERTZ3RY RDRRTDa—ILENTERCNZ EFTEESNE T, CNICk
D, FMROPOEHICKR AT 2a—IILOFZRIET L SICR) a—LDBMERSINE T,

(D o WaitForFirstConsumer N1 VT4 YFJE—RTld. FROSIRNILIIHREHD FH Ao
CHUE CSI FARODHEBEC ITEBRICERTEEY,

MEBRHD
CSI bROSEFERTZICIE. ROHDOHHBRETY,

* #E179 DKubernetes? 5 X4 "tiK— k E1EKubernetes/\— 3 2"

kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99dt",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdo64"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492z2",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

CUSRARD/ —RIZIE. bAROSERHBTZDDIRILHIRETT
(topology.kubernetes.io/region $& U topology.kubernetes.io/zone) o CDIANJL*
I&. Astra Trident Z FZROPHISE LTA YR F=ILTBHIIC. ITREZAD /) — RICEETIHRELDH
DET,
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kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

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

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

[node?2,

{"beta.kubernetes.io/arch":"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"}]

FIE1 . FARASHIG/NY I IV REERT S

AstraTrident R L= Ny I TV RiGE, PRASEY T4V —=VICEDVWTRY a—LZERNICTOEY
AZVITITBEDICKEATEE T, ENVIIVRIEA T3 TIEETEF XY supportedTopologies T

R—bTR3REBENDHZY —VBLUVRFED IR ZRT IOV I ARL—=20FABEDESBNYITY

RzEATIHE. Ra—Lld R—FENTWVWEN =232 V=V TRTZPa—ILENTWVWBET S
T=2a hoEBERINLBRICOAMEREINE T,

NI T REEDHIZRICSRLETD,
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YAML

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl

managementLIF: 192.168.27.5

svm: iscsi svm

username: admin

password: password

supportedTopologies:

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

- topology.kubernetes.io/region: us-eastl
topology.kubernetes.io/zone: us-eastl-Db

JSON

{

"version": 1,

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

"svm": "iscsi svm",

"username": "admin",

"password": "password",
"supportedTopologies™: [
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-a"},
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-b"}

]
}

supportedTopologies &« NV I IV RZED) = 3> —>DO) A MNEiRET 371
@ DICFERINET, CchbD)—T 3>y —2ld. StorageClass TIEETI ZHBMD ) X

FeRLET, NYIIVRTREINZU—2a>ey—200 72y b 280

StorageClasses MIHE. Astra Trident BN\ I TV RICARY 2 —LZERLF T,

HEHZCTF XY supportedTopologies AL ==L CIERRT D CEeHTET XTI, XOFIZEEL
TLEEL,
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CDHITIE. ZFEELTWVWET region BLU zone FRNIIIEA ML= F=ILDBAAERLE T,
topology.kubernetes.io/region & U topology.kubernetes.io/zone XA ML —F—LDER

version:
storageDriverName:
backendName:
managementLIF:

1

172.16.23

svm: nfs svm

username:

admin

password: password

supportedTopologies:

topology. kubernetes.io

topology. kubernetes.io
topology.kubernetes.io

topology. kubernetes.io

storage:
- labels:

workload: production
region: Iowa-DC
Iowa-DC-A
supportedTopologies:

zone:

- topology.kubernetes.
topology.kubernetes.
labels:
workload: dev
region: Iowa-DC
Iowa-DC-B
supportedTopologies:

zone:

- topology.kubernetes.
topology.kubernetes.

GFREEEL X9,

FlE2 ! MROPZDHATEIRA LD IS AZEERT S

S RRZRD/ — RICIRHETNS MAROPSRIVICEDVWT, MROJERZ S H S &L 5 I StorageClasses
ZEETETET, CHUSED. RSN PVC BERDBRHE BRI RA ML —JF =)L KU Trident Ik -
Ay azZyIEsnichR) a—LzERTES/ — RO Ty bHREDFT,

ROFZEBBL TSIV,
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ontap-nas
nas-backend-us-centrall

8.5

/region: us-centrall

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

io/region: us-centrall

io/zone: us-centrall-a

io/region: us-centrall

io/zone: us-centrall-b



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

L+E2dDStorageClassFEF&E T+ volumeBindingMode MICEREINE T WaitForFirstConsumero
StorageClass TEXRIN/ PVC &, Ry RTERINZ I TUEINEEA. LU
allowedTopologies TRV -2 =3 ZRMELET, o netapp-san-us-eastl
StorageClasshICPVCZ{ER L £ 9 san-backend-us-eastl E CEELINYII VR,

27vF3 . PVC ZER L THERTS
StorageClass Z{ER L TNV I TV RICYwvE>Y T T3, PVC ZIERTE AL DICHBD F LT

5|7z 288 spec TF5C -

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

CDORZTTRALZHERALTPVC ZELT D L. RDKSBHERICED X,

)
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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

Trident TR 2—LZERL TPVCICNT Y RTBICIE. Ry RRO PVC #ERALET, XOFESEBL
TLTIEEL,
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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

Z MpodSpecic & D, Kubernetesid. IC$H3 ./ —RICPODERXT P a—ILd35ELSICEREINET us-
eastl U= a3 %FERL. ICHBIEERED/ —RHS5FERL £F9 us-eastl-a £7ld us-eastl-b VY —
2o

RO EBRLTLEE L,



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

Nw P LY R%ZEFH L TEM supportedTopologies

BEONYIVIVRZEHFLT. DUV ZEMT R ENTEF XY supportedTopologies ZEHALEXY
tridentctl backend update, CHUI. TTICTAEDIZIEINTWVWBRD a—LICITHELET. U
D PVC ICOAERETNE T,

FHICOWTIE. CBEB8ZCEBCIETW
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S/ —RELYR
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« "EREE KO

At Foay bhziRELET

KA 2a—L (PV) DKubernetes’h') 2 —LSnapshotz RT3 . K a—LD
RAVMURZALOE—ZERTE X9, Astra Tridentz{ERB L TER LR 2—
LDSnapshotDERK. Astra Trident? TYERL L 7=SnapshotD 1 > 7R— . BIfE
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A1) 12— L Snapshot Z{ER L £

FIE
1. Z4ER L £ 9 volumeSnapshotClass. FMIC DWW TIE. ZBBL T T W "R 2 — LSnapshot”
Z A"
° o driver Astra Trident CSIR S N\%Z3 5L £9,

° deletionPolicy &« T Delete £7zld Retaino ICERET D ¥ Retain ZFERAT I . AL

—JUSREADEB BB Snapshotht . DIFETHHRIFSNET "VolumeSnapshot 4TV
7 hDEIBRE N,

il

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

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

2. BBIZOPVCORFwv T3y b EERLE T,
0l
° RIC. BIEOPVCORFwv o awy b a{ER T 2H%=RLE T,

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

persistentVolumeClaimName: pvcl

e MDBE. EWSEBIDOPVCODARY 12— LSnapshotd 7 0 FZ1E L £9 . pvcl SnapshotdD#
BNFICERESNE T pvcl-snapo R 12— LSnapshotlidPVCICIITE D, ICEAEMITENTUVET
VolumeSnapshotContent RED A+ v I ayv hERITA T I bk
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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

c RDIBIHEMIRTET XTI, VolumeSnapshotContent DA T T b pvcl-snap Al a—
LSnapshot, 7R 12— /LSnapshotDsFMiZE&E L £Jo o Snapshot Content Name
MSnapshot’% 12t 9% VolumeSnapshotContent4 7 =7 4 EL £ 9o o Ready To Use /NT
X=&F. AFvTFoay b Z2FERALTHLVPVCEZERTE S cZznmLET,

kubectl describe volumesnapshots pvcl-snap

Name: pvcl-snap
Namespace: default
Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8alca-9826-11e9-9807-
525400£3f660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:29Z
Ready To Use: true
Restore Size: 3Gi

A1) 2— LSnapshoth 5PVC % {ERK

#FEHATEE T dataSource £ L\SEEIDVolumeSnapshotZ L TPVCEER T B ICId <pvec-name> T
— 2DV —R LT EREINTIPVC IE. Ry RICEHEL T, 1D PVC CRRICERATE XY,

@ PVCIZY —RAR) a—LERBUNYIIYRICEBRCNE T, Z8BLTLIEETV KB
I TridentPVCRF+ vy F 3y hDSPVCEERT B EIFREBENY I IV RTIETERL,

K. ZERALTPVCEEM T 302 RLETs pvcl-snap &7 —XYV—R LTEARALE Y,
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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

A1) 2 —LSnapshotdD - > R—

Astra TridentldIA FZHR— b LEX T, "KubernetesDHERIJOE Y 3 = > J &M /Snapshot 7Ot 2" 3
ZAZEBEN VolumeSnapshotContent Astra TridentOAES TIER SN 7=A T2 =¥ b & Snapshot% 1 > 7R
— b

1EXZBtad H0IC
Astra Trident CSnapshotD#R ) 2 — LADMERR F 7old 1 Y R— SN TVWBIHRELH D £,

Flig
1. V5 XZ2EEE | VolumeSnapshotContent NI IV RRFTv T gy hNaBRBIZATI Ik
ZhiZk D, Astra TridentTSnapshot7 —2 7 O—HBAINE T,

cNYIIVRRFTYy T a3y bDFRI%Z annotations & LT
trident.netapp.io/internalSnapshotName: <"backend-snapshot-name">,

° ZIBE L XY <name-of-parent-volume-in-trident>/<volume-snapshot-content-name>
-« >F snapshotHandle, Astra TridentiCi2fEE N2 MHE—DIEIRIE. ListSnapshots BFATE

(D o <volumeSnapshotContentName> CRODTMHBIRAID/=DH. NwIIVRIAFv S
23y FEDBIC—HT B EIFRED FEA.

il

RDFHITIE. VolumeSnapshotContent NV I IV RRFv I gy h=BBIZATIOU
snap-01o
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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. 5 ARXEEE | VolumeSnapshot #EM Y BCR VolumeSnapshotContent 779 by THUC
& D, vVolumeSnapshot EEINIHEIZERRN,

ll

RDBTIE. VolumeSnapshot CRE import-snap ZBBL TULWE T, VolumeSnapshotContent
%811 E import-snap-contento

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. 'NERRLIE (7O aVARE) N FvTFoay bd. FHILLERSNAER Ty Ty M EEEEL
¥9, VolumeSnapshotContent ZRITL X9, ListSnapshots Hak/Astra Tridenth®
TridentSnapshoto

o NEBRFw T 3w blE. VolumeSnapshotContent #£7 | readyToUse H& U
VolumeSnapshot &7 ! trueo

° Trident® ) X —> readyToUse=trueo
4 FEDOI—H— ! PersistentVolumeClaim # L L) VolumeSnapshot ZBERL T LTV

‘spec.dataSource (F7zld spec.dataSourceRef) nameld VolumeSnapshot %Hio

¢l
Ric. #BRITBZPVCZIERT 2H% "L EJ. VolumeSnapshot HEITE import-snapo
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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

SnapshotzERAL /=R a—LT—2D') /N

SnapshotT« LZ hJIE. 2EALTOES 3= EndAR) a—LOERYEZREARICEDH S0,
T 7 A FTIFIERRICHE>TWE Y, ontap-nas KU ontap-nas-economy K51 /N, ZBMICL X
9 .snapshot A+ w3y bhor—2EHR)ANITZT0LI 8,

R 2 — L%ZUEIOSnapshotlCEEER SN TWBIREEIZ ) R b 79 BICIE. 7R 22— LSnapshot!) X
7ONTAP CLIZERL £,

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

(D Snapshot AE—% U X 79358, BBEOR) 2 —LEREN ELEZFTINE T, SnapshotIEE—
DIERREICAR) a— LT —RICMATEBIFEDNE T,

Snapshoth'BE:E(TIF 5N TWLWBPVZHIFRY S

2w T ay MHEREMITENTWSKEGEAR) a—LZHIFRT S . X9 S Trident /R 1) 2 — LD THIFR
REE ICEFHSINE T, K1) a—LSnapshotzHlIBR L TAstra Trident/R ) 2 —L%ZHIFRL £,

A1) a—LSnapshotdY FO—SDEA

KubernetesT 4 A R E2a—>3VICRAFyFoay b FO—FECRDAZENTULARWGEIZ. XD
FOICEBATEXY,

FlE
1. 7R 2 — L.dDSnapshotERY,
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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 27wy by rO—-S%ERKLET,

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

@ MEIZIG LT, ZF T £ 9 deploy/kubernetes/snapshot-controller/rbac-
snapshot-controller.yaml XUV ZEH L £9 namespace ICBEL F T,

EED > D

* "/R1) 22— L\ Snapshot"
* "R1) 22— LSnapshoty 5 X"
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