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%7 L 7cKubernetes StorageClassz £ L TPVAD 7 IV X Z2EKT
% PersistentVolume (PV) & PersistentVolumeClaim (PVC) #{EmLFxFd., D
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BE

A"KEIR) 2—L4 " (PV) &, KubernetesV S XX DU S XAABEEBEN IO 3=V J 32BN
—J1)Y =TT, o "PersistentVolumeClaim " (PVC) ¥. ¥ 5 XX LDPersistentVolume D7 It XA E
KT,
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I$. BEETIF 5N TL S StorageClass% A L T. PersistentVolumeD 1 X 72X E—R (N7 +—<
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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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PersistentVolumeClaimt > /ILY =7t X ~

ROBIE. WD %ETDStorageClassiBIEN I 5 Nic. RWOT7 U1 AWRE SNIEANABPVCZ R
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
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RN)a—LZzERFALEXT

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

PVC. PV. AstraTrident O7R) 2a—LDHY A X%=HRT ST, ILEHNELLEELTLEIHLESHE
MEETEET,



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—LxAVHR—F

EALT. IFEORX ML =R ) a—L%Kubernetes PVE L TA VA R— R TEEX T
tridentctl importe

BIZ2 C ZRSEIH

Astra TridentiCR ) 2 —L%Z A Y R—bT3L. RO EHAREICHRD £7,
7)== avEIAVTHEL. BIEOT -2ty b EBRMETS
c—BRNRT V= avilidT—2ty booO— 2% FEH
* EENRE L fcKubernetesV S XX ZBIBEL XS
CTAHFRRIVANVEHI T IV r—2 a7 — 2 %817

ZEEIE
RYa—LEAYR—FNTIHNC. IOEREFBEZERLTLEIL,

* Astra Trident T >7R— R TEZDIFRW GEAED/EFTAA) 21 TOONTAPRY 2 —LDHTY, DP
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(T—21RE) X1 7DHR) 2—LlIESnapMirrorT AT« #2—> 3 >R 2a—LTY, R a—L%Astra
TridentiCA > R— LT 3H1IC. S5 —BREMIRTIBVELNHD X,

CTOTATRBENEVWR) a—LEAVR— TR CZWRELET, 7U/T 1 TICFERINTVBR
Ja—L%ZAVR=-bFTBICIE R)a—LDoO—-2ZERLTHSA VY R—FZ2RITLET,

Kubernetes|Z U BIDES DB ET. 70T THBAR) a—L%ERyY RICEBEICERTS
(D 3E®. chid7OvoRUa—LTHICEETT. 2ORR, F—ZNMIAT 5 AN
ha 0 E7,

* TH1d storageClass PVCICH L TIEE T 2MENH D £, Astra Tridentld 1 > R— FRHZZD/NZ
AX—RZFEALEFRA. ARL—0FRUE R 2 —LDEMFFC. A L—JHFICEDWTHERR
BER T —ILHSEIRT BOICERINE T, A a—LIETTICHFEETZEH. 1 VR—MFIIT—IL
ZBIRTIVEIIHD FHEA. TDTeH. PVCTIERESNIA LIS R LBWNYII VR
FEET=IICR) 2a—LHEFEELTHA VR— MEIKBLEFE A

c BEFEOR) 2a—LHY 1 XIEPVCTRESN. RENE T, ARL=URZANICE TR 2a—LDA
ViIR— kTN BE. PV I ClaimRef #fEB LT PVC ICERLENE T

s BRIAR Y —IF. RHICICICICERESINTUVWETY retain PVICH D £9 . Kubernetes h* PVC &
PVEERICNAVRTRE, BFIARUS—DRIA ML —SO0SAOBRIBRY S —ICEhETERS
nx9J,

c ML= S ZOBRRAR) S —HDHE delete’ T B . PVAHIBRENBZ X ML —2RD 2
—LHHIFRENE T,

* 77 #I)L TI&. Astra Tridenth'PVCZEIEL. /N\w I I R TFlexVol  LUNDEZFIZZEL 9, ZiE
FTENTEFET --no-manage BEWNRADR) 2a—L%ExAVR— D755, #ERTIHEE -
no-manage’Astra Tridentid. A7 TV bDZA4 754V )L7%8BL TPVCRPVICX L GENMDALIEZ X
T2 CIEHDEFHA PVHHIBREINTHI ML —UR ) a—LALIFHIKRENS, RA)a—LDoO—>
PR 2a—LDY A AEEREDEDMDOUIELEREINET,

COFATTavid. AVTFHEEIN=T—2o0O—RIZ Kubernetes Z{ERA 9 %'
Kubernetes UA TR ML =R a—LDTA 7Y A VI BB T IIESICENTY,

*PVC EPVICT/T—=>arvhBMechEzd, CO7/T7—=avid. R)a—Lha1rR—bEnC
E. BLUPVC L PYVDBEEINTWR L EZRI ZEOBNEZRIELET. CO7/T—>3avidE
BERIFHIBRLABAWVWTSEE L,

AR)a—LzA>R—bLET
ZHEATEEXY tridentctl import ZI Uy I L TR a—LZAYR—ELET,

FIE

1. Persistent Volume Claim (PVC ; k&R 2 —LER) 771 IIL%EZERLET (B pve.yaml) &7
JwPILEd, PVCT7AILICIE. DEEFNTVWBIHENDHD £9 name. namespace.
accessModes B &V “storageClassName, BEIZIGL T ZIBETET X unixPermissions &
BINTULET,

RMEBR DB 2 RICTRL £ 9o
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace
spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class

C) PVERR) 2a— LY A B EDBMDINTX—RIFIBELHRVWTLETWL, CNICEDE
A, 1 YAR—bOTY RO TZR6EEDHD £,

2. #fEALEY tridentctl import ANV RZMHAL T, R a—L%ZETAstra Trident/\y I TV R
DEEIE. ANL—= DR a— L% —EICHR T 5%87 (ONTAP FlexVol. Element/R!) 12—
L. Cloud Volumes Service/NX7%RY) ZIBEL X T, o ~fPVCT 7T ILAD/INIEZIBET BICI1E. 51
NRETT,

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

1
BR=—FEINTUVBRSANICDOVWT, RORY) a—LAVR—bOFIZRESEL TSIV,

ONTAP NAS 3 &K T)ONTAP NAS FlexGroup

Astra TridentTld. ZHEHA LAY 2 — LA VR— D R—FEINET ontap-nas H&K Y ontap-nas-
flexgroup RZ1/\,

* . ontap-nas-economy RS- /\Tqtreex 1 Y R—cELUVBEETEAL,
@ * ., ontap-nas LU ontap-nas-flexgroup RZA/NTHR) 2 —LBDEEHFAIE
nNTLWEtA.

AL THEMRLI-RRY) 2—L ontap-nas driverlEONTAP & 5 X4 _EDFlexVol T9, %A L TFlexVol
A VR— b9 % ontap-nas RTANBELESICHELE T, ONTAP U 5 XZIZF TICTFEET BFlexVol
IF. ELTAYR—FTEZXT ontap-nas PVC, [EHRIC. FlexGroup R a—LlFE LTA Y R—bTEZF
9 ontap-nas-flexgroup PVC

ONTAP NASOD
KOFIE. BENRA) a—LEEEBEWNRAR) 2a—LDAVR—FE2RLTWVWETD,
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BIENRAR) 2—L4
ROFE. EWSERIORY 2a—L%EA>VHKR—FLZET managed volume EWVWSHFID/NY I IV R

C ontap_nas :

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

o fomm fom e
fomm o fomm - pomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e tomm - pom -
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 - fomm - +

BENRADRY 12— L
#ERAY BB E --no-manage 5I1EUTIBE L £9 - Astra TridentldR) 2 —LDEFEZEEL FH A

I, 204 Y R— b+ 35F%RLEFT unmanaged volume 27w LFXTJ ontap nas Ny I IV
[N

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

o fo—m fom -
e it o fomm - pomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
o fomm - e it
fomm o o fomm fomm - +
| pvc-df07d542-afbc-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6a4-b052-423b-80d4-8fb491al4a22 | online | false |
o fomm fom -
fomm o fomm - e +

ONTAP SAN

Astra TridentTld. ZFEBALAY 2 —L1VR— DY R—FEINZET ontap-san RS /\, ZFEHRLT:
R)a—LaYVR—MIHR—FEINTULEHA ontap-san-economy K Z1/\,

Astra Trident Tl&. BE—®DLUNZ ZL ONTAP SAN FlexVolz 1 Y R— R TEE£J, CNIFEELTY ontap-
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san RS 1/\, FlexVol RDZPVCH & U'LUNICFlexVol Z1ERL L £ 9, Astra Tridenth'FlexVol%z 1 > 7R —
L. PVCOERICEEEMITE T,

ONTAP SANOD

ROFIE. BEEXNRA) 2 —LEEEWNRAR) 2a—LDAVR—rERLTWVWETD,

BIENRAY 2—L4

BIEWRAR) 12— LDIBE. Astra TridentiZFlexVolDEZHIZICZEBE L £9 pve-<uuid> & & UFlexVol
ARDLUNZDSICT A=< v b LET 1unlo

RDBE. ZA > R—bLFT 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 o e
o o t——— o +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e ittt L L L L e o o ——
e o - e +
| pvc-doeedf54-4e40-4454-92fd-d00fc228d74a | 20 MiB | basic |
block | ¢cd394786-ddd5-4470-adc3-10c5cedca757 | online | true |
e R o
o o t——— o +

BIEWRADR) 2—L4

I, 204V R— b3 5HF%ZR"LEXT unmanaged example volume Z%7 1) w2 L% ontap san
Ny TITVE:

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
e SLEEEEattatt et o= e
Fommemmomo= B e Fommeomoe e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommemmcemsmerrrrrrrrrrers s re e e em o S o mecemeoes
Fommmmmmm== et Fommmmm== o= +
| pvc-1£c999c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759£555a | online | false |
Fommmmmmemsmssesesese s s s s e o= o=



RDFNUSTT & SIS Kubernetes/ — FDIQNEIQNZHE T BigrouplcLUNZI v EY T T2 8. T5—H
RRSINZFTI, LUN already mapped to initiator(s) in this groupo AU a—L%EAVER—FT
BIClE. 12T —2%HIBRT 3D LUNODI Y EV T ZBRT I2HNELHD £,

Vserver  Igroup Protocol 0S5 Type Initiators

k8s-nodename.example. com-fe5d36f2-cded-4138-9eb®-c7719fc2f913

iscsi linux ign.1994-05.com.redhat:4c2elcf35e0
unmanaged-example-igroup
mixed linux ign.1994-05.com.redhat:4c2elcf35e0

EZ (Element)

Astra TridentTld. % fEMA L 7=NetApp ElementY/ 7 k7 = 7 ¥ NetApp HCIZR) 2 — L DA >V R— b HHFR—
FENZFT solidfire-san RF1/\

Element RS54 /N\TIER) 2 —LBADEEN Y R—FINET, L. R a1—LBHNEE
() LTuaigaiAsta Tidenth 5 TS—MEINET, BHEEY LTRYa—LESO—=>
JU. —BORY 21— LEEEEL T, FO— KU a—LES UK— b LET,

e 0L
RIS, 24V R—bT30%ZRL%ET element-managed NV I IV FDORJ a—L element defaulte

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

P msmssessse s s s s e e o= Fommmmmmememem=
Fommmmmmmo= B e e Fommmmmoe Fommmmomos +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmmmoreorrrrrrrr e rere e Ee e e o Frommmmom= Fommmmmmemoomome
Fommmmmmmme Foccmmemsrsrsrsrssss s s T T e e e e Es s Fommmmm=e Fommmmmme= +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
Fommmmcmcosmsosssrsres e e e EeEe E e eSS Fommmmmms Fommmmcmcmsmsmss
Pommmmmmm== e ettt Fommmmm== o= +

Google Cloud Platform ® 1 DTY

Astra TridentTld. ZFERA LR 2 — LAV R— DY R—FENZXT gep-cvs R/
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NetApp Cloud Volumes Serviceh* 5 {Ek & 117=7R 1) 2 — Ls%& Google Cloud PlatformiZ - > 7R —
(D I BICIE. R a—LNRATRYa—LZHELET, R)a—LNRE R)a—LDOI

JRAR—=ENZADDIZKSEBRTY /o T2 RIF. TV RAR—ENZADDBZERETT

10.0.0.1:/adroit-jolly-swift. R 2 —LD/NAIETT adroit-jolly-swifto

Google Cloud Platform D%

RIS, ZAVR—b33F%ZRLET gep-cvs NI IV RDRY) 12— L gepevs YEppr ZIBEL XS
adroit-jolly-swifte

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

o e it fom -
Pommmmmmm== Sttt Pommmmm== Fommmmmm== +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmesesesese s s s s e ss s o= P
Fommmmmomoe B Fommmmmoe e +

| pvc-ad6ccab7-44aa-4433-94bl-e47£c8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
e R Frommmmom= Fommmmmcemoomo=s
Fommmmmmm=s it Fommmmm=e Pommmmmme= +

Azure NetApp Files D45 E

Astra TridentTld. Z@EE LAY 2 — LA VR— D ER—FEINET azure-netapp-files FF1/\,

Azure NetApp Files’R!) a—L%E A VR— b F3I2lF A a—LNATRY 2a—LZRFELF
@ To RUa—LNRIF RV2—LDIIZAR—bENADDICHEL BRI TY /o LERIF T
T2 MNRADDGZERETY 10.0.0.2: /importvoll, R a—LD/NRIFTY

importvolle

Azure NetApp FilesD

RIS A VR— T 3612 RLET azure-netapp-files NI IV RODAR) a—L4
azurenetappfiles 40517 Z38EL 9 importvoll,
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tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

fos=ssss=s=ssscsessssssssosossssssss==ssa=s fememe===s e
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-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |
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

F—LAR—XBTNFSHR) 2a—LZHBLET

TridentZFHET 2. T5AT)R—LAR—RIZAR) a—LEERL. 1DULEDEH

VRN FEZ—LAR—ATHETEET,

DIkRE

Astra TridentVolumeReference CRZfEH 3 % & . 1 DL EDKubernetes % — s X XR— X [l TReadWriteMany
(RWX) NFSARU 2a—LZtEFa7ICHBETEEXT, ZDKubernetes-1 7+ THERE IZIF. KD K574 X

Jw bHBD FT,

X aVTAERRITBEHIC. BHOLANILDT Ut A RIEET S
* TARTDTrident NFSR) 2 —L KRS /NTEE
* tridentct > Z DD IER 1 T 1 T DKubernetestBEICKTZEL FE A

C DK, 2DDKubernetes r—LAR—IABTONFSH) 2a—LOHEBFXRLTWVWET,
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primary/pvci
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Volume

T4V I ARA— K~

NFSRY 2 —LHEBIFVWK DD DFIETHRETET X I,

o R)a—LEHETZLSICY —RAPVCERELET
V—=RZARZ—=LAR—ZADFEEIEZ. V—APVCOTF—RICT IR TR3EREZHELET,

9 FRATFAFZ—2a YR —LAR—XICCRZER T 31ERZMELET

PS5 AAEBEN., TRT 4 F—> 32— LAR—IADFAEEICTridentVolumeReference CRZ {Ef 3 2 1&
[RE[AELX T,

FRATF A %— 3V R— L AR— R |ZTridentVolumeReferencez Ef L £ ¢
BRI DOFREEIZ. EETPVCE BB Y 3 7= TridentVolumeReference CRZ1ERL L £ 9

ot

SESB AN ZEEIC FMUPVCZER L &9
EEBRIZEEOMBEE IF. EETPVCHSDT—4Y — X%z AT 5 TIPVCZER L T,

i

ey
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V=R —=LAR—RAETRATAX—= I VR LAR—REZHBELET

X2V ToZHERTDEHIC. F—LAR—ABHETIF. V—XRX—LIAR—IADAEE. V7 XAFERE
E. BLUVBEXR—LAR—ADOFABEEICEDZIASKRL—2a3 e 7o a>yhHRETY, 1—HO—ILIF&
FIETHEEL XTI,

FlE

1.V —XEZRERBORESE | PVCEERLET (pvcl) #Y—XAR—LAR—XIZEBML. TAT1X%—>
AVR—LAR—REDHEEMERZ[NE L £9 (namespace2)® AL £9 shareToNamespace 7./ T
—>3r

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

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Astra Tridenth’PVE /N I T2 RONFSR b L —U R 2 — L= VER

cAVIRXEYIDUR bERL T, ERORAZEBICPVCZHBETEE I, A :
trident.netapp.io/shareToNamespace:
namespace?2, namespace3, namespaced,

() - EEALT IARTOF—LIR—IICHETEET = fi:

trident.netapp.io/shareToNamespace: *

cPVCZEH L TZEDZZENTEFEY shareToNamespace 77/ T— 3 VIEL\D
THERTEET,

2. * S RREEBE *HRXRZLO— )L tkubeconfigZER L T. TAT 4 %—> 3 YR —LAR—IXDFAE
#|ZTridentVolumeReference CRZ{ERL T D1ERZ[5 L £ T,

B TFRTAX—2 I VR—LAR—ZAFABE (V—RR—LAR—ZAEBRIBTRAT A RX—> 33—
L X R— R |ZTridentVolumeReference CREER L £ pvclo
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apiVersion: trident.netapp.io/vl
kind: TridentVolumeReference
metadata:

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. SEELFZEROMESE | PVCEERLET (pve2) ZTRATA R —2 3 VR —LAR—RICEBHRALET
(namespace2)Z AL ¥ shareFromPvC X{ETTPVCZIEE T 2 7F R,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

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

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

(D) sEEPVCOT 1 Xid. BRIETPVCDY A XU T THHUENH D £ 7,

&R

Astra Tridenth'Z 5t H#EYD shareFromPVC T AT 4 *—>3a>YPVCICT7 /57— 3> xR EL. V—APV%E
BBITZANL—UY —XEFHLEBRVWMMIOR) 2a—LE LTTF AT R2—>3 PVEER L. YV —XPV
ARL=2D)Y—X=HBLET, BHEPVCEPVIE. BEESDODNAVYREINTWVWEELSICREZET,

HERY 21— L=xHIR
BEORZ—LIAR—IATHEINTWVWSARY 2—LIIHIBRTE X9, Tridenth'. V—XR—LIAR—IDR)

A—LANDT7I7EX%ZHIBRL. R a—LEZHETEHIMDR—LAR—ZANDT7 I X %=HIF LET, R
—LEBBITEIIRTDOR—LAR—IDEIFRIND &, Astra Tridentic &k > TR a—LDHIBRSNE T,

A tridentctl get MUDKRJa—L%ZBETS

ZERAY B[tridentctl A—T o VT ZEHTRE. 2T TEXT get AV REMFEHL TTMMIOARY
a—LEEREBLET, EFEMICOVLTIE. U2 /trident-referenceltridentctl.htmlZ S L TL 723 L)
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[tridentctl ARV REA T a V]

Usage:
tridentctl get [option]

739
* -h, --help:ARUa—LDOAN)LT,
* -—parentOfSubordinate string: I Z MIDY—RR)a—LIZHIRELFzT,
* —-subordinateOf string:Z TV %K) a—LDOTFAICHEL XY,

HllER

* Astra TridentTlE. TAT A X—2 3 VR —LAR—IADPHEFRY 2 —LICETAFNZIOEHS I EIE
TEFEtFA HAERV 2 —LDT—2DEEZTE[LETZICIE. 77OV IRED IO EFERT
BPRENHD £,

* ZHIBRL TH. EETPVCADT I RAEZEWMDET I TEXEA shareToNamespace 7l
shareFromNamespace FMR £ 7=IFZHIPR L £9 TridentVolumeReference CRo 77T XZHIDETY
ICIE. TPVCZHEIRRY 2HEHNDHD X9,

* Snapshot. 70— XV F—JVJIEFMIDR) 2a—LTIFEITTETEFE A
ZBBRLTLIEETL,
F—LAR=RBDORY 2—LT7 7 XDFMRICDOVWTIE. ROEBERZEBRBL TSI,

CICTIOERLEFT "XR—LAR—IABTOR) a—LOHE | F—LAR—IABDOR) 2a—LT7 It %
Hul 925, E81% THelloy EAALET"

CDTEHECELTTWVW " Ry Ry TTVY,
CSI rAROSHEMFERLET

Astra Trident Tld. =R L T. Kubernetes 75 AARICH D/ — RIZR) 21— L% E
IRAICERL L TIESE T £ 9 "CSI bR REEE",

BE

CSI bROSKEERFERTI . BES LU TRAISE) TV —=VICEDIWVWT, RUa—LADT IR %
J—ROH Tty MIHIRTEEY, I/E. 777 R 7ONT AL, Kubernetes BIEEHNY —2R—D ./
—REERTETERILSICELDTVWET, /—FRiE. V=23 VIlE>2TERBRZTRATEY TV —VICEE
TB3ZrH, V=3 VIlEoTHREBETSCEHTEEXS, WILFY—VT7—FT7I9F v TI—2oO0—RED
R)a—LE7OES 3= >J937-0IC. Astra Trident |3 CSI FAROSEFEALE T,

CSI MROSHEEOHMISO VTR, ZBBL TRV "CE5E BT,

Kubernetes ICIE. 2 DOBEBEDR) a—LNA Y RE—RKHAHD FT,
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* % {EF volumeBindingMode Z ICREL £ 9 Immediate FAROADZERB TR BRLA) a—L%E
BMTEEXT, Aa—LNA>To 78N 7OES 3= >J1E. pve DMERENS & SICNIBES
F9, cNHT T FILMTY “VolumeBindingMode £7o. FROZ OGN EBERLAEWVWI S XAZICH
BLTWET, kiR a—LAld. BRITARY ROXT D a—I)LEBHICKIEFET D EBRIEREINET,

* #{FF VvolumeBindingMode % IZERE L £ 9 "WaitForFirstConsumer PVC Dk HIR 1) 2 — LDYERK &
NAVTa>T1E. PVCEFERTZ3RY RDRR TP a—ILENTERINZ EFTEESNE T, CNICK
D FROCOEBEHICIEL AT a— L0 E R T LDICAR) a—LDMERINE T,

(D o WaitForFirstConsumer N1 VT4 YFJE—RTIE. FAROAZSISRNILISHNEDH D £t Ao
CHUE CSI FARODHEEEC ITEBRICERTE XY,

MEBRHD
CSI bROSHEFERTZICIE. KOHDOHHURETY,

* #E179 DKubernetes? 5 X4 "tiK— k EHEKubernetes/\— 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/amd64"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:49272",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

CUSRAARD/ —RIZIE. bROSZERHBTZHDIRILHARETT
(topology.kubernetes.io/region $KX U topology.kubernetes.io/zone) o CDIANJL*
I&. Astra Trident % FARODHBE LTA YA M=ILT BRI, ITRAZAD /) — RICEET ZHEHLDH
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: "ext4d"

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
CAVFFOUY —REEE

S/ —RELYR
C"TIAZTA T T4 ZTa"

« "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
MDSnapshotHh 5 L WA 2 —LDIYER. Snapshoth 57K 2a—LF7—X%Z 1) A/NUT
TFJ,

BE

R :L—.ZASnapShot(,Et\ THR—rENET ontap-nas. ontap-nas-flexgroup. ontap-san.
ontap-san-economy. solidfire-san. gcp-cvs HEU “azure-netapp-files FT1/\,

ERZ R d 8IC

ATy Toay bZRETZICIE ATy T ay a2 bO—F AR L)Y —REE (CRD) B
WETY, Kubermnetes#—7 XL —>3>Y—)L (] : Kubeadm. GKE. OpenShift) D#&&E|ZE > TULZF
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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

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,
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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—
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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
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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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