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=l Kubernetes StorageClassE AL&3%t0{ PVOI| CHot HMAE RS

PersistentVolume(PV) % PersistentVolumeClaim(PVC)S AMAdgtL|Ct. O3 Ct2 PVE
Zoof &g = ASLICH

e
A'X|&d 28 _"(PV)= Kubernetes S2{AE0[M SHAE 2t2|Xt7t T2H[X ot 22X AER[X| 2[AAQL|CEH
£ Z2/8L[CL" PersistentVolumeClaim" (PVC)= 22{AE{9| PersistentVolumed| IZH ot MM A REJLICE

PVCE EX 37| fE= oiM|A DEO| MAS QASIEE MSH A OlAL|CH Z2{AEH 22X =l

- Mo —

oA
E
StorageClassS Af90f0=| PersistentVolume 37| & HM|A BE©]: M5 E= MH|A £5)8 MUY £ USLICE

;

PVl PVCE Wt = X0 252 &Y = ASLICL
AE fLHAE

PersistentVolume MZ OjL|HAE

O] MZ DHL|HAE = StorageClasset HZE 10GiQ| 7|2 PVE 20 ELICt basic-csi.

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv-storage
labels:
type: local
spec:
storageClassName: basic-csi
capacity:
storage: 10Gi
accessModes:
- ReadWriteOnce
hostPath:
path: "/my/host/path"
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PersistentVolumeClaim M Z OjL|HAE

0| ol A= 0| E0] Q! StorageClass2t HZE RWO A M|A H3H0| U= 7|2 PVCE B ELICt basic-csi.

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

POD OHLIHAE MZ

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 3! PVCE ZHdgtL|Ct

|
1. PVE BtSLICL



kubectl create -f pv.yaml

FOIBIC},

- —

i
Jiot

2. PV AEH

kubectl get pv

NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE

pv-storage 4Gi RWO Retain Available

Ts

3. PVCE Z4etLct.
kubectl create -f pvc.yaml
4. PVC HE{E oISt

kubectl get pvc
NAME STATUS VOLUME

pvc-storage Bound pv-name 2Gi

CAPACITY ACCESS MODES STORAGECLASS AGE
RWO 5m

5. 282 Pod0f| 02 EFLICY.
kubectl create -f pv-pod.yaml

®

Of of OF2EE|0 A=K 2IRILIL) /my/mount /path.

2 Ar8SHo] Tl A2t E HLIHEY = ASLICH kubectl get pod --watch.
6. =
kubectl exec -it task-pv-pod -- df -h /my/mount/path

MSHR| X2 =2 &2 FXAIE LI

S [

A

7. O|H| PodE AtH|E 4= UAELICH Pod S8 212 [ 0|4

kubectl delete pod task-pv-pod

EXRSHMAIR "Kubernetes 2! Trident QEHE" AEE|X| 22jA T} o AT X ESH=
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Astra TridentE A25HH Kubernetes AFEX7 EES
O/ NFS 288 &H&tst= o) ZRst A0 chet MEE A& L CH

iSCSI 282 &TELICt

(D iSCSI =& &2 0| A X|&2L|Ct ontap-san, ontap-san-economy, solidfire-san
Kubernetes 1.16 O|&t0| ZQBtL|C},

1CHA: 28 2% 2 X|YSHE E StorageClass= TFAEHLICH
StorageClass H2|E Mt E AHELICt allowvolumeExpansion BEE &2 £ O|SYLIC} true.

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

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

backendType: "ontap-san"
allowVolumeExpansion: True

0|0] =X{st= StorageClass 2| 2R E E&St==E METILICH allowVolumeExpansion OH7H B4,



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

Astra Trident”} PV(Persistent Volume)E 445}10{ 0] PVC(Persistent Volume Claim)2t HZAgHL|C}.

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
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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

4THA|: PVE =HEELIC

1Gi 0|M 2Gi =2 W™ E PV o 37|82 =F5t{H PVC Fo|E HESILI E Yo|o|ELCt
spec.resources.requests.storage 2Gi



kubectl edit pvc san-pvc

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

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

# reopened with the relevant failures.

#

apiVersion: vl

kind: PersistentVolumeClaim

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

volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: "2019-10-10T17:32:292"
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
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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

Astra Trident= O Z2H|X|'dEl NFS PVSO| Cliet =& 2H&E X| 2 LICH ontap-nas, ontap-nas-economy,
ontap-nas-flexgroup, gcp-cvs, X azure-netapp-files H{QIE,

1CHA: 28

Jlot

t2H2 X| IS5t 2 StorageClassS FAEILICE

NFS PVe| 37|18 Z=HSIHH 2A2|X7t MK 2 B0 28 LA E 68t E AEE|X| SAE P8l OF LIt
allowVolumeExpansion BEE =2 2 O|SYLICt 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

O] M 80| 2E2|X] 22HAE o|0] Yot B E A3 7| & AEE|X| SeHAE ZHEHS| HEY - AFLICE
PN =2

o
kubectl edit storageclass =E &2 58t

-



2CHA|: M M3t StorageClassE A5 PVCE MM EHLICt

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

Astra Trident= 0| PVCO|| il 20MiB NFS PVE M Als{of ShL|C}.

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

3EA: PVE =HEELICt

MZ MMEl 20MiB PVe| 37|12 1GIB2 ZH3I2{H PVCE MES D MFehL|Ct
spec.resources.requests.storage 1GB:



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

PVC, PV, Astra Trident 282 37|E =Qlot0] 37|7t SHIZH| 2tSsh=X| 2elg = AL
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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 +
=8 /N2

“tridentctl import' & AFE 3L Trident 7FH 27| FA40| E2HEl Persistent Volume
Claim(PVC)2 M5t 7|& AEE|X| 22 Kubernetes PVE 7t Z 5= JUSLILCL.

|3l Astra TridentZ2 =252 7tH2 £ U&LICL

40

* 28 TZ M3 Containerize 5t11 7|E H|0|E| &et2 CHA| At 8tLICH
* 0| B2 OiZ2(A[0] 80l A+EE HO|E MES| 2ES AFETLICE

* QBT 2B Kubernetes 22{AHE A ELICH

* XHoll =< S0l oiZ2(71|0]d H|0|E{ Ofo|22f|o]d

2 Aret

B2 71M 27| [0l oh2 13 MY E HAESHIAL.

rlo

* Astra Trident= RW(247[-27]) K82 ONTAP 280 71X 2 £ &LICE DP(HIOIE E3) K 25

11



* PVC % PVl Z4{0

=

12

SnapMirror CH& S FQILICH Astra Trident2 282 7tX 27| Fof| 0|2] 2AHE Z0{0F gL Ct.
« 2 A0l gl 282 7INRE A0| E5LICHL 2 2EES VINHH EES 220 OIS 7IMRI|E

g 2ES PODO| £lA| 2 = A7 WEN E5
AAEl A Ol L}
[ = T [=]

@ Kubernetes?} 0|7 HZAS QIAIGIX| 26t &M =
230|A E5| ZQTLLICE 0|2 QI8f H|O|E{7}

* SIX|2F storageClass PVCO| X|8dl0F 5t Astra Trident= 7t 2= St O] 047 HKE AFESHK| @F&LICH
AEEX] SAAE 2B MY S0l 2E2(X| E40f T2t AL 7hset 20iM ME5h= ol AZE LT 250] 00|
ANeB=E JINR= %‘F’J = MEig Hert giELICH W2t 280| PVCH| X[EE AE2|X| S AL LX|SHX|

oOr—- —
fie Mol = 20 %UHEfE ZtM 710 ATt

71 MR 271 PVCOIM ZHE T MFELICH AE2|x| S20|H{o|A 2ES 7HHS = Py PVCH Tzt
ClaimRefS AFgoto A EILICY,
© MBS0l S7H| wret HT8 0| 2 MHE|O] UBLICH retain PVOIA KubemetesOll A PVC X PVE
MBHOR HRRITOHH AE2|X| A SIHM| HreH MR M| 2| HILA shE Mol Faol
Aol EEILCt,

o AEE|X| SeHAL| BN et o HMO| QI B3R delete, PV AH Al XE 2FO| AH|EICE.

J

* 7|E2HOZ Astra Trident= PVCE EPElou BHAIZ 0l A FlexVol 2 LUNS| 0|2 HIELICE S(8) 82t &
UELICH --no-manage &2|=|X| b= %Eg Jtqe{H S| 38 X[HELICH E AMEd= B2 --no
o
2

2
o
-manage, Astra Trident= 7iM|2| & 7| S¢t PVC &= PVO EHﬂ =7t HES K| sl PVIL

MHEE AECX| 2F2 AHE R °*°D1 =5 =2 4 EE 37| =Fa 22 CHE MY FAIELIC.

0] M2 Z1H|0|{St=l /T2 E0f| KubernetesE AFE5t11, 12 X| 211 Kubernetes 2|8
AEZ|X] 282 2t0|ZAIO|E 2 H2|otH = E20 & ELlEf.

O =7tE|0f M S 72 = PVCe PV7t 22|E|AE=X R E LIEIL=E & 7K SHo=
AMEELICH O] FA2 =F5t7Lt I1I71°* re=E[=

5= /IHaLt

‘tridentctl import S AMESIALE Trident 7FH27| FAMO| ZetE pyvcE MMSIH =SES
HHE = JELIC.

@ PVC =MEZ AE6t= 32 2852 7IH 27| 26l “tridentctl’ E CHRZESHLE AIEY 2Rt
Hml-ltr



tridentctl A
THA|
1. PVCE MAMst= O AFRE PVC IHY(Of: pve. yaml)S MAELICEH PVC IO = name, namespace,

accessModes % “storageClassName 7} E&tE|0{0f SfL|Ct MEHX O Z PVC H 2|0l M
‘unixPermissions’ £ X|Hg 4 Q&LICE

CtE2 2|2 Aol o LTt

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

(D E Of7HH0E TS AR. PV O|FO[LE 28 37|t 242 7t iiHs= 7N 7|
HFOo| Muje &~ JASLICE
2. E M8YLICt tridentctl import E&S E&t= Astra Trident H{AIEQ| 0| St AEZ|X|0M EES
DRSHA AlEsH= 0| Z(0l: ONTAP FlexVol, Element Volume, Cloud Volumes Service Z2)2 X|Hst=
HHQULICE E S=YLICH -£ PVC IHUC| ZEE K| HSHHH Q7 HRgfL|Ct,

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

PVC =4 A&
THA|
1. Qs Trident 7k 27| 40| ZEHEl PVC YAML THY(O: pve. yaml)2 MABL|CH PVC TR0l = CHS
LH 0| Zgh=|0fof ShL|LC.
° name % namespace HIEIH|O|E
accessModes, resources.requests.storage ¥ storageClassName AMRF
o FN:

* trident.netapp.io/importOriginalName: HAEQ| E& O]

" trident.netapp.io/importBackendUUID: &&0| EXSt= A=

U
* trident.netapp.io/notManaged (MEH AFEh): 22| E[X| b= S EC| R "true” 2

HEELIC 712242 false™ LILH.

- HATT

Ch=

rlo
e

2ld E8S 7R Ut Gl Al A ULIC
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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 It S Kubernetes S2{AE{0| MtL|CT
kubectl apply -f <pvc-file>.yaml

Trident= 222 XI=0 2 71X 9} PVCO| HIQIZIStL|C}.

oo

X #El= S2to|Hof Tt L2 =28 7 27| ol AESHIAL.

—

ONTAP NAS 5! ONTAP NAS FlexGroupE X| ¢ &fL|Ct

Astra Trident= £ AF231] =& 7t 7|2 XA ELICH ontap-nas X ontap-nas-flexgroup E2H0[H.

* £ Z2I¥LICt ontap-nas-economy E2I0|H7} gtreeE 7110 #2|g 4~ gELICH
@ * £ 22IYLICt ontap-nas % ontap-nas-flexgroup E2I0|HE 5 =& 0|E2 {85
OFALIL
Lo d .

2 MMEl 2 22QIL|C} ontap-nas E2I0|H= ONTAP 22 AE 9| FlexVolIL|Ct S A28 FlexVolS
7rx19-L|tr ontap-nas EEI0|HE SUSHA XH=EL|CE ONTAP 22{AE0]| 0]0] Y= FlexVolE 2 7HHE £
UELICE ontap-nas PVC. OtEIEX| 2 FlexGroup vols= £ 782 £ JELICH ontap-nas-flexgroup PVC

tridentctl2 AF2%H ONTAP NAS 0|
CHE Of|dl= “tridentct’ 2 ALESH0 &2[d S &1t #E2|L[X| = S ES 7IMe WHE B EL|Ct

14



finl
ojo
=2
=2
x
rr
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rr
ML
o

2 7Y ZLICt managed volume HHAEOAN S(E) MEASLICI ontap nas:

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

st ettt T T e e Fom -
fom - ittt ittt fom - e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fomm - fomm -
fom - o fommm - fommm - +
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |

o fommm - fomm -
fom - o fom - Fom—m————— +

HE|EX] b= =28

[E g

E M2 If --no-manage argument, Astra Trident= 282| 0|8 HHEX| k&Lt

LIS ool M= £ 7t ZLICH unmanaged volume & +8LICt ontap nas HOIE:

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

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

o - fommm - fomm -
fom— - o fom - e +

PVC =42 ALETt ONTAP NAS Of[ A

CH2 OlFl= PVC FME AIESHH 22|d 21 H|22 Y 2ES 7= WY S Eo LUt



Ini =
#He| 28

CHS oldl= PVC

=M

L= A"IﬁEl

=201

A28t RWO HAM|A ZET}

0a5315ac5£21 Ol “ontap volumel 2= O|E2l 1GiB ‘ontap-nas

kind:

apiVersion:

PersistentVolumeClaim
vl
metadata:
name: <managed-imported-volume>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName:
trident.netapp.io/importBackendUUID:

0a5315ac5f21"

spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>

HE|EX] b= =28

CHE oll®l= PVC

XA2
=E

0a5315ac5£34 A O|E0| ‘ontap-volume2 @l 1Gi °

kind:

apiVersion:

PersistentVolumeClaim
vl
metadata:
name: <umanaged-imported-volume>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName:
trident.netapp.io/importBackendUUID:

0a5315ac5f£34"

trident.netapp.io/notManaged: "true"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: <storage-class-name>

AESHH RWO M A BETH HHEl BAIE 34abcb27-ea63-49bb-b606-

B 81abcb27-ea63-49bb-b606-

=5 7INSLIt.

"ontap volumel"
"8labcb27-ea63-49bb-b606-

ontap-nas =252 74 ZLICH.

"ontap-volume2"
"34abcb27-ea63-49bb-b606-



ONTAP SAN

Astra Trident= £ AF83I] 2& 7IK27|E XIRYLICH ontap-san E2I0|H. OM= E& 7HH 7|7t X=X
%UELICH ontap-san-economy E2H0[H.

Astra Trident= £H LUNO| B2l ONTAP SAN FlexVol2 7tH 2 4= JUSLICE 0l 2F LX|BILICt ontap-san
E2}0|H] - Zt PVC % FlexVol LH2| LUNOI| CHEt FlexVolE MM BtL|CE Astra Trident= FlexVolE 22{2t PVC
Holet AZELC.

ONTAP SAN 0f
Ch=2 #e2l=ls 28 % A= Y =8 714 27(9] oL
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2 =8
E9| B Astra Trident?} FlexVol2| 0|£2 = HIELICE pve-<uuid> U FlexVol LHS| LUNZ O
FLICE 1unoO.

]

1

2|

o
A

Mk

ok

e

E

LIS OIXo M= 2 7FMELIC ontap-san-managed Ol Y= FlexVolLICH ontap san default HAE:

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

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

e o -
e e - e +
| pvc-doeedf54-4e40-4454-92fd-d00fc228d74a | 20 MiB | basic |
block | ¢cd394786-ddd5-4470-adc3-10c5cedca’757 | online | true |
e e o
t——— o +——— o +

HE|E|X| b= =28

LIS ool M= £ 7t ZLICH unmanaged example volume S +ELICt ontap san HOIE:

tridentctl import volume -n trident san blog unmanaged example volume

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

CHS oflofl EAIE! 24X IQNS Kubernetes ' E QN2 2R38H= igroupdll LUNO| THEE|0] Q= AL 277}
HHMBIL|CH LUN already mapped to initiator(s) in this group. 252 71 22{™H O|L|A[H|O|EE
H|7{SHLE LUN D=2 o A|sHOF &fL|Ct.
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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

Astra Trident= £ AF2310{ NetApp Element 2ZE2|0{ & NetApp HCI 28 7t 7|2 X|stL|Ct
solidfire-san E2I0|H.

Element 20|t = 52 25 0|52 XIZLICH J2iL} S5 £5 0150| Y= ZSL Astra
() Tridentold 2FE urIBLICE o] 2RS fZotziH 2ES 22etn NRY 25 0SS MBS

EHME 282 7IMSLIt.

CHE MM = S I ELICEH element-managed MAES| =& element default.

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

import.yaml -n trident -d

fos=s=ss=s=ssscsessssssssosossssss=s=sssa=s femem==== R e
e L L frommmom e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fomm - fom -
fremsmm=a==s et R fremmmemm=s I
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
fossssssssss s e sess s oses oo sssssssss s fremem==== fossmessmemae==
fem======== e fem====== fememe==== 4

Google 22t2E ZHE

Astra Trident= & AF23%10] 2& 7IH27|E XY ELICH gep-cvs E2HO[H.
Google Cloud Platform| A NetApp Cloud Volumes ServiceZ} X|2l6t= 288 71K 22{H siEt
@ ER ZZE 7|Z0Z EES AMHELIC 28 AZRE 0|3 28 UEUI| ZZ29 LEALICH: /. 0|2
E0], LHELW7| 27t Q1 AR 10.0.0.1:/adroit-jolly-swift, 28 A2= YUL|C} adroit-

jolly-swift.

Google Cloud Platform2| 0|
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CHE olXo M= 2 7P ZLICH gecp-cvs MAES| EF gepevs YEppr 28 42 XS adroit-jolly-swift.

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

LBttt P Fommmmmmcmemem=
Fommmmmomoe Fommemererrorerrrrrrresersrreee e s s Fommmmmoe e +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e Frommmmom= Fommmmmmemoomo=s
Pommmmmmm== ettt P o= +

| pvc-ad6ccab7-44aa-4433-94bl-ed47£fc8c0fad5 | 93 GiB | gcp-storage | file
| €ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
T i P fommmmmmememem=
Fommmmmmm== L et Fommmmm== o= +

Azure NetApp Files
Astra Trident= £ AFE3t0] 28 7IM27|E XHYLICH azure-netapp-files E2I0[H.
Azure NetApp Files 282 71 Q2{H sljct 28 ZEE 7|ZQ2 E8

() o= =5 U=y B2 AL /. 0I5 Sof, 0I2E Z27t I B
10.0.0.2:/importvoll, 2 B2& ULICt importvoll.

o
1=
g
oo
-
iul
1
o
oY
Hu
rr

LIS G0 = 2 7FMELICH azure-netapp-files MAEL| ZE azurenetappfiles 40517 =& 82
E3 importvoll.

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-44a3-98a3-04c953c9%a5le | online | true |
Fommmmmmmmereorrrrrrrr e rere e Ee e e o e e e
Fommmmmmmme ittt Fommmmm=e Pommmmmme= +

HJADO|A HA[0A NFS EE2 SRELICH

Astra TridentE AIE5HH 7|2 H|QJALO|ANM 252 MAMSHD StLL 0| Al HE
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Astra EZ|HEE 2| A CRS AFE5HH otLt 0| 42| Kubernetes | AH 0| A0f| A ReadWriteMany(rwx) NFS

EES oS 3/ = AUSLICL O] Kubernetes H|O|E|E £ M2 Ci31 22 0| S MSLICH

* HotZ HESHY| 2ot CHFst 0| M| A H|Of
* BE Trident NFS

* tridentctl EE= 7|E} 7|2 Kubernetes 7| 50| OfHl 7|50 o| &6 &4&L|CH

=5 CE2l0|Het S =HEILICH

Of Cto]o{ 22 27129 Kubernetes HIZAH[O| 20X NFS 28 SRE 20 FLIC

................. A Primary PV Secondary PV

"primary" ;
namespace o Q

Trident
namespace
E primary

L TVol  e——

ace

L]
I
i
i
1
I
1
i
1
|
i
i
|
"
i
i
|
i
I
1
i
i
By
i
i
1
I
1
i
i
i
1
i
i
1

e e e e A e e e e e e e e e

TridentVolumeReference
primary/pvci
‘\ l' s
S e S e e - Storage P
Volume

BN

HCHATIOZE NFS 28 35S Ad™Y £ J&LICt

o EES ZRSIEE AA PVCE TMTLICE

A2A HRUAHO|A ARXH= AA PVCO| HIO|E{0 HMAY &~ = HotES Fo{gL|Ct

e CHAF QAT O|AOAM CRE 2HE £ = HEHS BofgtLCt

S| AE 22| XM= chAt YL AT 0| A AFKIO|A EE|AVolumeReference CRE MAMEh 4~ Ql= Hstg

- - - -
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e CHAF L AT 0| A0 A E2|HVolumeReference £ MM stL|C}

CHAN HQJAHO| AL AQXH= AA PVCE EXESH| 2I8l E2|lVolumeReference CRS A A BtL|C},

o CHet LY AH0] 20 A ot¢| PVCE BHSLICE
CHe HIYAmo| A9 £ RXH= #2 PVC2| OB £AE ARESHY| 23l 51| PVCE 2ZHELICE

A Sl oy HJATO|AS FE e Ct

— T

Hots HESH| I8 HIYAHO|A 2t SRE &4 HYAHO|A AR, SHAH 2H2(X; 8 e WY AH 0| A
AR Y 3 ZX|7F HQEL|CE A AE2 ZF A0 M X[FELICE

CHA|
1. * 2 HdAmo|A ﬁ%xh * PVCE ZHELICH (pvcl)E CHA HIYATO|AQ 2RE 4= Qe Hets Hojsts
AA HJALO|AL| HL (namespace2)E AHEBEILIC shareToNamespace £,
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 Trident7t PV 2! HHAI= NFS AE2|X| 252 MMTtL|Ct.
© HEZ PEE 222 AR50 PVCE 013 WYAHO|A0 ZLE & YALICL O S,
CHEt Z&LICH trident .netapp.io/shareToNamespace:
namespace?,namespace3, namespaces.
() - =Asclol 2E YAATo A0 3R 4 YALICH+. 0|2 SU, k3T AL
trident.netapp.io/shareToNamespace: *
° PVCE YO[O|ESIH E T&e £ JUELICt shareToNamespace HAMEX| FME Fotet

4 QBLIC

2. » 22{AE 22|X}: < CHA HIYAHO|A AQXIOA| CHAM HIJAH|O]ANA E2|HIVolumeReference CRS
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MMt 2 Ql= HotE 205t I AFEXt XN A2 MM kubeconF2tSHYA|2L.
3. *CHA AT O]A ARQAE: * AA HJATO|AS EZESHE CHA HRJIADO| AN A E2|HVolumeReference

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

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. * A HJAAHO|A ARXE: * PVCE PHELICH (pve2)E CHA HJAAHO|AO|A A BILICH (namespace2)E
METL|C shareFrompve &2 PVCE X|HSt= FM,

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) s pvcel 21 24 PVCHEH RvLE Z0foF BILICH

21

Astra Trident’} & &LICt shareFrompvc L& PVCO| FAS 71510 Ty PVE |2 PVE 7t2|7|= XA

AER|X| E|lAAV} Q=519 EEOE MMEITD AA PY AER|X| 2|AAZ ZQTILICE CHA PVCE PVIF A OCR
HA|EIL|CE

7 =8= AMHAELCH

o HRAAHO[ANM SRE= EES AN = ASLICH Astra Trident= 224 HIJATO| AN M 2 FE0H CHE
HMAE ML EES SRt LE WA AHO|A0 TSt BMAS FX| 2A2|RlLILE EES HEote 2E
HIJAHO| AT HIHE|H Astra Trident?t 2ES AMISLICE
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ME tridentctl get ot?l 252 #H2lfLICt
E MEYLICHtridentctl REZIE|, E HHY 5 JASLIC get 512 EES 71N 2= BHYULICH XHMTH LHIE2

fo 238 &x f*'AIQ.../trlment-reference/trldentctl.html[tridentctl HF A F4].

Usage:
tridentctl get [option]

Ml

2

* °-h, --help: =E0| i3t =SLALIC
220 '5|.

* —-parentOfSubordinate string: ot¢| §I2 SECE 2|2 H|gteiL|C}.

* ——subordinateOf string: 25 £olZ F2| Aot

Mgt Atet

\
o

US = USLICH It M3 E= VBt ZZHAE

* Astra Trident= CHA WA ADO|ATL 3R S8 A= A
ALESHH 357 =& HIO|EE HO{MX| = ifof ghL|Ct.
* E MAHSHH &2 PvCO| CHok o4 Aﬂ*E F| a8 > AELICH shareToNamespace &

shareFromNamespace &4 L= MH| TridentVolumeReference JY&ELILCE. °HH| oS F|A5HHH
5t2| PVCE Afx|sl{of ghL|Ct.

* otel 2BMME A-IM, 22 A 0|2

3 —

o

A8 4= glELCh

O

HIJAHO|A ZH & HMA0 THSE XEMISE LIER2 CHS S HZSHMAI2.

@]
=
[>
i
—Ho

* E AESHAIL "HJAHO|A ZH 2F S/ UIYAHO|A ZHEF A |3l helloS ArEEfLICIH".

* O2E AEHEAZ| "NetAppTVE & ZESHYA| 2 HEEL|CE

CSI EZZX|E ArSELICE

Astra Trident= 2 AFE6H0{ Kubernetes 22{AE0| Y= L EE MEHXMOZ MMSIH HES
2 QALICH'CS| EEZZX| 75",

Ha

CSI EEZX| 7|52 At2dH XY 8l 7184 FHof utzt = 01| CHot HMATH = E9| 619 EEOZ Mot

°'*L|Ef QELEY| 2R -é;ﬁxf" Kubernetes #2|Xt7} FY 7|Hte| L EE MMEH £ JELICH === X[Y LY
F= 02 X[ o2 7124 EH0f| ?IX|e 4~ JUESLICE Astra Trldent: W 0f9|E“I‘|01|*‘| IAZCEE =8

=EuKLE X261 Sid CSI BB ABEUL
CSI EB2X| 7150] oish KHHIS] 2ot AIL 07"

Kubernetes= & 7HX| 1/%t 28 HIQIY REE X3 2tL|CH
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https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products
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https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/

* 2} &7 VolumeBindingMode & E METLICI Immediate, Astra Tridente= EZEX| Q1A Q0| 2 &2
MMBtL|CH 28 HIQIY U S T2H|NY2 PVCIt A E mi M2|ElLICt o]Zo] 7|2ZtL|ct
VolumeBindingMode Lot EZEX| M|Sf ZS MESIX| gb= S AH| MSLICL IR EE2 R
Pod2| 0f|2f 2 A0l SLEX| @b M EL|CE

0t

* 9} 8H volumeBindingMode & 2 MAHETILICt "WaitForFirstConsumer PVCO|| CHet F7 £252| MM gl
HiQIY 2 PVCE AtE3St= PODZ} of[ef 5! MM E wi7hx] X|HELICE O|E A otH EZZEX| @7 At 2t
HMEE= UM Hetg SF57| flsh =E0| M EL|CH

(D £ 22I8L|Ct waitForFirstConsumer HIQIE 2
0| 7|s2 CSI EEEX| 7|51t SEXNOZ AT £ JELICH

EEZXIE ME5t2{H Ct30| 2Lt

* £ M3SH= Kubernetes 22{AE "X 2 &= Kubernetes HF"

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"}

* SHAHS LEO|= EZEX[E QIASH= 20|=0] QJ0{0F &LICt (topology. kubernetes.io/region 3

topology.kubernetes.io/zone)E S YLICt Astra Trident?t EEEX| QIAIZ 2|6 AX[=[7] Hof
22 AEQ| L0 o|2{St 2i[0|Z * 0] AO{OF BfL|CF.

CoME EEZX| 2|0|S0| 2RSHX| §ELIT.

X
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https://docs.netapp.com/ko-kr/trident-2307/trident-get-started/requirements.html

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":"amd64", "beta.kubernetes.io/o0os":"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"}]
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YAML

version: 1

storageDriverName: ontap-san

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

svm: iscsi svm
username: admin
password: password
supportedTopologies:

- topology.kubernetes.
topology.kubernetes.

- topology.kubernetes

topology.kubernetes.

JSONZ EESHMAIL

{
"version": 1,

"storageDriverName":

io/region: us-eastl

io/zone: us-eastl-a

.1o0/region: us-eastl

io/zone: us-eastl-b

"ontap-san",

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

"svm": "iscsi svm",

"username": "admin",

"password": "password",

"supportedTopologies": [

{"topology.kubernetes.
"topology.kubernetes.io/zone":

{"topology.kubernetes.

io/region": "us-eastl",

io/region": "us-eastl",

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

]
}

supportedTopologies HAE &
@ HH 2 StorageClass Of|AM H3g %=
X< 8l FHo| 8t9| Zisto| Z3tEl StorageClasses2| 2L

ddgct.

Holgh £ UELICH supportedTopologies AE2|X| 22 CHS O

"us-eastl-a"},

X|=5t= o AFRELICE o|2{ot I
£2 LIEFAL|CE.
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o
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version: 1
storageDriverName: ontap-nas
backendName: nas-backend-us-centrall
managementLIF: 172.16.238.5
svm: nfs svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b
storage:
- labels:
workload: production
region: Iowa-DC
zone: Iowa-DC-A
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- labels:
workload: dev
region: Iowa-DC
zone: Iowa-DC-B
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b

Ol ofloil M = RILICH region & zone E1|0|§° AEE|X| E9| f[X|Z LIEFLICE.
topology.kubernetes.io/region ¥ topology.kubernetes.io/zone 2EZ|X| ES2 AL =
IXIE RIEgL|Ct.

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

fsType: ext4

10| M ®[S St StorageClass H2|0| A volumeBindingMode 7} & MHE|0| JSLICH

WaitForFirstConsumer. O| StorageClassOl R HEl PVCE= PODOIA &Z=E W7tX| 2SsHA| e&LICH 2|1

allowedTopologies AFEY Y 2 FHE M3 LICH E E=2I2LICt netapp-san-us-eastl
StorageClass?} 0l PVCE MdBLICt san-backend-us-eastl MAE=T} 0| A H|=[A}ELICE.

3EHA|: PVC Md WAL
StorageClass”Zt M- E|0] HHAI=0f| O EH PVCE Mdd = AELICE

Ol E H=ESHAL spec Of2H:

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

O] BiL|HAEE AHESI PVCE TSH CH3at 22 20t LletL|Ct.
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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

Tridentoll M 2&2 &3t PVCO| HIRIE3I2{H PODOIM PVCE AFZELICH CHZ O|E HESHYAIL.
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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

0| podSpec2 Ol Y= =0 M PodE 0|2t E = KubernetesOll X|A|BLICH us-east1 §@H 2 2t of Y
LE S0|A MEHSIL|CE yus-eastl-a EEE= us-eastl-b &.
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kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

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

kubectl get pvc -o wide

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE VOLUMEMODE
pvc-san Bound pvc-ecblela0-840c-463b-8b65-b3d033e2e62b 300Mi
RWO netapp-san-us-eastl 48s Filesystem
Ioteh oAlEE AH|0|ESLICt supportedTopologies
J|EMAE = EES TESIEE AHH0|EY & JESLICH supportedTopologies AHE tridentctl backend
update. O|= 0|0 Z2H|XJE MH0| FeS FX| el £ PVCO|TH AFZEL|CE.
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M 28 AHAFS X|IBL|Ct ontap-nas, ontap-nas-flexgroup, ontap-san, ontap-san-economy,
solidfire-san, gcp-cvs, X azure-netapp-files E2t0[H.
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2.7
of

MESLICt VolumeSnapshotClass. AtM|gt I8 2 2 EZSHYAIL "VolumeSnapshotClass".
£ S2I8L|Ct driver Astra Trident CSI E2t0|HE 72| ZL|Ct.

° deletionPolicy U2 & UELICI Delete £ Retain. & E AH™t AR Retain, 2EZ|X]
SHAEQ 7|2 22X AL 7 A= R0 2 RX[ELICE volumeSnapshot ZHAl|7F ALK =} SLICE

o

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

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

= PVCO| AHAS MABILICE

° O] oflof M= 7|1E PVCe| AAES H-detLtt.

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

° 0| Of|o[ A= 2= PVCOIl CHSE 28 ARAF K|S MMBILIC pvcl A4 0|E0| 2 HHE|0] J}SLICH
pvcl-snap. VolumeSnapshot2 PVC2t FASHH 2F 2t#0| JEL|CH volumeSnapshotContent A
2RSS LIEHH = A LT

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s
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o B AMHY £ QIELICH volumeSnapshotContent 2| 7HM| pvel-snap VolumeSnapshot2 AE LTt
£ Z2I3LIC} snapshot Content Name O] AHALS HZ8H= VolumeSnapshotContent Z{4| £

AEEILICE B B2YLIC Ready To Use DH7H B4 AHAS AR3I0] M PVCE MNE £ 9122
LtEbgLICE

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

=& 2”0 PVCE - detL|Ct

2 MNEE £ UELICt dataSource 0|E0]| @l VolumeSnapshot2 A5 PVCE MM EL|CH <pve-name>
CilO|Ef AAE AFEELICEH PVCIt Y El = PODO|| 24510 CHE PVCRF OHEIX| 2 A8 4= JSLIC

(D PVCE 2A SEIt SUTH AT oA MMEILICH 2 ZESHYAIL "KB: Trident PVC A A0 A
PVCE MMdst= 22 CHAl| BHAIEO| A M &~ giEL|Ch,
CtS oflofl A= E At85tH PVCE &M SLICt pvcl-snap S HIO|E 2AZ AFEEIL|CE,
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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

=& 2H4S 7HY gL

Astra Trident7} £ X[ EL|Ct "Kubernetes AHH T2 H| X' &l AHAF T2 M|A" FHAH 22[X7F S(B) Mo &
UEE 5tH™ volumeSnapshotContent Astra Trident 2| £0f| MM El JHA| 5! AHAF 7EH 27|
A ZFSE7| 0|

Astra Trident7} 2H4FQ| &9 2ES HHBIALL 7t t0F BfL|Ct.

EHA|

1.« 2 AE #H2|X|: * E MMTLICH volumeSnapshotContent HAIE AMARS XX StE ZHA|QLICEH 22{™H
Astra TridentO|A] AHAF YIEZ R} A|RHEILICE

° Of| M WAl = AHAEO| 0|2 X ELICt annotations WX
trident.netapp.io/internalSnapshotName: <"backend-snapshot-name">.

£ X|™HBL|Ct <name-of-parent-volume-in-trident>/<volume-snapshot-content-name>
.O_|X| snapshotHandle. 0| QEE .9.' Ql—'f'— ﬁLHHﬂ: AC,”é‘,'II‘jI';AStra Trldento'” I1|—3—'6|-E 'IC')I'OEI-Q EIEIO:I Lll:l'
ListSnapshots £2}.
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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>

J2H E AMEY £ U= HNATHEHQBIL|CE volumeSnapshot XIHE HUAHO|AO|A.

o

CHS of|M[AIA = 2 THELICE VolumeSnapshot CR O|& import-snap 2 &EgL|Ct
VolumeSnapshotContent O [=NES import-snap-content.

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: import-snap
spec:
# volumeSnapshotClassName: csi-snapclass (not required for pre-
provisioned or imported snapshots)
source:

volumeSnapshotContentName: import-snap-content

* LIS X2 (O =A| 2R Q1) : * 2% snapshotterZt MZ THE 71
VolumeSnapshotContent & A™YL|Ct ListSnapshots 3.
TridentSnapshot.

Al
stra Trident7t 2 MMetL|C}

>[W

o Qe AWML XML B B™EELIC volumeSnapshotContent & MEHBILICE readyToUse B
EHS

VolumeSnapshot & MEHSILICt true.

° Trident?} SO0t ELICt readyToUse=true.

*DE ALEX}: * E MMBILCH persistentVolumeClaim & =2 M & ESILICH volumeSnapshot, 4|
e

spec.dataSource (£ spec.dataSourceRef) name 2 &L|Ct volumeSnapshot O|&.

o

CtS oo M= & HXSt= PVCE EMELICE volumeSnapshot 0| K| import-snap.



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

- ReadWriteOnce
storageClassName: simple-sc
resources:

requests:

storage: 1Gi
dataSource:

name: import-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

LSS AESI0 2F& HI0|EHE SFELICE

ontap-nas % ontap-nas-economy E2I0|H. £
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Ct . snapshot AHAOCZHE %
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clusterl::*> volume snapshot restore -vserver vsO -volume vol3 -snapshot

vol3 snap archive
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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

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

@ Lot AR £ @LICt deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml 3! ¥O|O|E namespace HIYAHO|AZ.

|

ted 219
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r

nH = LHA"
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* "VolumeSnapshotClass"
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