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Trident 28 T ZH|NY

T4 El Kubernetes StorageClassE AHE5I0{ PVO| Lot HMAE RESH=
PersistentVolumeClaim (PVC)E ‘ddeL|Ct. O3 CtE PVE THE0| OIR2EY = JUSLICH

e

https://kubernetes.io/docs/concepts/storage/persistent-

volumes[" PersistentVolumeClaim "] (PVC)E= 2 AEQ| pPersistentvolumel| CHTt
OHMA QMQIL|CE.

PVCE= E 37I°I AEE|X| B ANA ZEE QESIEE 1Y = JELICH AEHE
N = H

StorageClassS f95f01
= PersistentVolume 37| 5! AMA RE Q0= M t

Z2 ost R4S oY

kubectl create -f pvc.yaml
2. PVC HEHE gfolet|ct.

—

kubectl get pvc

NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
pvc-storage Bound pv-name 1G1i RWO 5m

1. PODO|| 252 Ot ESfLCY.

kubectl create -f pv-pod.yaml

(D kubecti get pod ~watch' S AZ510] % MBS BLIEYE & YBLICH

2. £80| /my/mount/path™0il Ot EE| U =X

Lok

ASHHAIL.



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

3. O|X| PodE AH|E 4= UAELICE Pod OEE(AH(0|H2 [ 0|4 EXHSIX| X|2 2EES ACHZ RX|E/LICH

kubectl delete pod pv-pod

MZ oL AE

¥ PersistentVolumeClaim M4 Z OjL|HAE
o] oMz 7|2 PVC 7+ M2 HO| FLICH

RWO 2 M|AT A= PVC
0| of|H|= “basic-csi’2t= 0| &2 StorageClass@t HZE RWO UM A #Ho| U= 7|2 PVCE ENHFLICL

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

NVMe/TCPE AtE%H PVC

0| ilMl= RWO A M|AT} 7Hs 8 NVMe/TCPE 7|2 PVCE E0{FH, 0|= StorageClass2h= 0|2 “protection-

gold' 1t HZEE|0] UEL|CH

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



V Pod OHL|H|AE ME
O] M= PVCE ELE0f| H&st= 7|2 #42 2o FL|C}.

712 4

kind: Pod

apiVersion: vl

metadata:
name: pv-pod

spec:
volumes:
- name: storage
persistentVolumeClaim:

claimName: pvc-storage

containers:
- name: pv-container
image: nginx
ports:
containerPort: 80

"http-server"

name :
volumeMounts:

- mountPath:

name: storage

"/my/mount/path"

7|2 NVMe/TCP 14

apiVersion: vl
kind: Pod

metadata:
name: pod-nginx

spec:
volumes:
- name: basic-pvc
persistentVolumeClaim:
claimName: pvc-san-nvme
containers:
- name: task-pv-container
image: nginx
volumeMounts:
- mountPath: "/my/mount/path"

name: basic-pvc
' S Trident’t 282 Z2H|XJ5t= SAl2
EXSHAA L.

[}

AER|X| E2§A Tt "Kubernetes X Trident K"t A4S Xt gst=
HO{st= OH7HEH 40| CHSE XMt LH2 2 “PersistentVolumeClaim &


https://docs.netapp.com/ko-kr/trident-2606/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2606/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2606/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2606/trident-reference/objects.html
https://docs.netapp.com/ko-kr/trident-2606/trident-reference/objects.html
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27 Argt

0|= 7|52 ontap-san iSCSI 2&& E20|HYZt MEEILICEH NVMe 3 NAS T2EZ2 X[ E[X]|

B 0|30t/ T Lt 27 A0 SFE[A=K| lstAl2.

¢ BHAlE = ONTAP REST API2} &H ontap-san EEIO|HE AFEEIL|CE
* ONTAP 2HAHE %4 F o] =E2 LM EL|CE
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ZZ22t & CHAOl ME2R iSCSI Z2E FII510 SAE OF 2 FX|[7F AN A HotS UX| RS BILICH
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1. OS2 PVO| 0|22 HOMIR. PV 0|22 0| 2|4A0| 0|23 SUBHLIC

2. ONTAP E2HAEOM T 2| diRlj(A2) =2 OfT2|H|0|EE &Qlst D CHA(EF) =2t OfT2|AIO|EE
MEHBIL|CE,
0| A&
£ K| 2 5 SHLIE AIESHMA|Q. & 9 = SAUSH TridentVolumeMove E|AAS MMSHH, o2t 2(A A9

0|2 PV 0|§°'L—|Ef.

tridentctl A2

tridentctl create volume-move \



--volume pvc-8a814d62-bd58-4253-b0d1-82£2885db671 \
--source-node ontap-node-01 \

--source-pool aggrl node0l \

--target-node ontap-node-02 \

--target-pool aggrl node02 \

-n trident

‘tvm’ £ “volume-move 2| EAQILICH 0|S0| M36IH 2[AAE XSO E K| A5t H "--delete-after-success
10m'E FI5HM|R.

TridentVolumeMove Z|AA AL

apiVersion: trident.netapp.io/vl
kind: TridentVolumeMove
metadata:
name: pvc-8a814d62-bd58-4253-b0d1-82£2885db671 # the PV to move
namespace: trident
spec:
sourceNode: ontap-node-01
sourcePool: aggrl node(l
targetNode: ontap-node-02
targetPool: aggrl node02
# deleteAfterSuccess: 10m # optional

kubectl apply -f tridentvolumemove.yaml

At mE
sourceNode / targetNode

ONTAP =E 0|Z(UUID7} O})).

sourcePool / targetPool
ONTAP Of 12| A|0|E 0| 5.

deleteAfterSuccess

MBI X[ AMZHOH|: 30s 2= 10m). "0°2 EFSIH 2|AAS JA| MHStD, Y2H5HH 2|2 A S FX|gLC

0|5 dets ZLIEZELL

M
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“tvm® EtE O|2 [EE  “tridentvolumemove 2 (



kubectl get tridentvolumemove -n trident

M| oEfl S B T e st E 2| A AE 2FELIT

kubectl describe tridentvolumemove <pv-name> -n trident

=80| Moving MEH SOt SA|0]| 62 HZO| ErAlist &~ QIEL|CH ONTAPOA CHEZ E289| 0|52 2t=2st= O
AlZto] A% £ A7 W ERIL|CEH fEtst 0|52 E&SH| fI6H Trident= Trident ZAE Z2{2f Trident .= E 72| 2™ S
2AlHOL|CEH 2 MEf= COFS THAIE = AHE £™8SHH, Succeeded EE= "Failed' @2 S ELIC.

AFER F& Lol LojLta JUSLI?

Pending Trident= 0| @EE £016t1 RFEMS A = AEZ|X| HE 2HES
AlZSEY| Hof| ettt HEE SESLC

ControllerStaging Trident7t CHAH @I X|E ZH|LICH CHA L Eo] AEZ|X| QIEH0|AS

LUNO|| OS2 KubernetesE YO0 ESIH &% = RA|ZF A| SHIE
2| X[0]| CIA| HEE| == ThL|C},

NodeStaging E50| OREE 2t SAEO|M Trident= CHA =EO| M AEE|X| B2E
J|E= AZel S| 71510 PodQ| I/07t & ZAZE ME BE0|AM AKE 2
grL|ct.

Moving ONTAP= =& H|O|EHE Ci4 O J2|AI0|EEZ SEAfstD M&TILICE Of

CHA| 7} 7t @2f Z2|H, ONTAPZ} MX O =2 XE|8t= SOt Trident= 2= E
W EX| E2ITLICE O] MEf SOU|E MEZR AA|7t S EIL|CE

ControllerUnstaging H|0|H 0| 50| 2= E|RAESLICE Trident= KubernetesE H|0|ESIY {lsH=
MEHO|M AL BEE AN CHS AL EEO| AEE[X| QIEH|O|AE
LUNOf|A{ OH& A B LICt.

NodeUnstaging Zt SAEON M Trident= 220 E AA Z2E M|AHSLICH SAEN| = CH4
ZE0HEA [0, OHF 2 X|= St 210 1/10 &S Al AL Cf.

Succeeded =50| CHA fIX| =2 2tH G| 0| SEI 2212l MEf7t E|}ESLICE Trident=
TridentVolumeMove B|2AE |X|SHHLE “deleteAfterSuccess 2
MASIH XI5 O AbF|gtL|Ct.

Failed S s 2LRE 24l 0|5 HAUO0| STHE[U}ALE AR K| ZRESLICE.

Trident= F&XQl HEHO| MM E + ATE =& JEIS MHETD 2LF
HIAIX|QF BH| 2| 2AE RAIELICH HAXIE AES 22 Hels siZet =
2| AAS AMN|SHD CRA| A| Z3HAI L.

O| .status.attachments S52 HAE 2t LEo| TIdH Mat3 Y state ZEO| EAIELICE

M AER o|0oj

Pending LEJAZE AOE AQIE|YOH, 22 OFE] A[RIE[X] QUAASLICEH
Bridged 7| B2 gH ME22 ta 27} FIHE[JUSLICE

Migrated Oldl M Z=E Sl Ec2fmio| HSELICH

Cleaned T EOM QEHE AA AETEHAHE|R}SLICE



HE AEf olO|

Detached L2t 0|E &0 22|20 Trident?t HZ ME{T} CFS THAZ ZIE Z=H|7}
Q=X "Hotok= S0t 71 18] CHAOAM M2l =|A}AESLICH

Failed O] =E0f|A HO|E @I 7t HMMUESLICEH HAIX[E =QlSHM .

0|5 2|2AE He|g|Ct

‘deleteAfterSuccess = HAMGIH Trident/} 2|AAE X}%QE MAgL|Cr. O"X| o™
+S2=2 AMAE £+ JFLICH. LSt SEO| Cis CHE ols2 2HSH7| Mol sy =Eol| et
‘TridentVolumeMove ' E|AATJl  “Succeeded’ HEE “Failed® HEHE ZHMSIHK| A=X|

SISHAI2 .

@ Trident= Ao 0|52 XIS E AMK|SHK| &4&L|CE Trident= "Failed 22 % UAL7|1ECE
HESILICH 22 |12 23t Z0|= CHA| A|st7| Hof| 2| AAE £SO 2 AHSHMAIL.

Trident 25 =&t
Trident= Kubernetes AFE2XI0AH 28 MM = =& 7|52 HSELICE iSCSI, NFS, SMB,
NVMe/TCP &l FC =& &0 L35t 2M0f| st MEE 2RIt AL
iSCSI =5 =&
CSI ZZH|XLE A5 iSCSI E+ EE(PV)2 &atet = &Lt
(D iISCSI =28 &2 ontap-san, ontap-san-economy, solidfire-san E2t0|HO|A X|& |
Kubernetes 1.16 O|AH0| ZQBfLICT,
1EHA): 28 &S XY= E StorageClass T4
StorageClass H2|E MESI allowvolumeExpansion BEE “true’ 2 ™ ELIC

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| EX5t= StorageClass®| 2 allowvolumeExpansion Of7ff H4E TotStE 5 MEBILICE

2CHA|: MM S StorageClassZ PVC 2HE 7|

PVC HO|E MRSt MZ ¢ot= 37|15 2HHSHEZE “spec.resources.requests.storage’ S M0 E&FL|CH el
37|&Ct 7H0F &).

cat pvc-ontapsan.yaml

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

Trident= 7 2&(PV)2 445t 0| @7 28 22 (PVC)zt HALICE.

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
3tHA|: PVCE HZ5t= POD E<Q|

D
37|18 2 PVE EL0f| HEYLICL iSCSIPVe| 37|15 2FY W= F 7HX| ALt2| 27t AELICE.

A\l
rot
ot

* PV7L ZE0| HZE B2 Trident= 2E2[X| AN EES &St HXIS CHA| 274 oh A|AE

« AAEX| k2 PV 37|15 ZHot2{ 1 & i Tridents AE2|X| MA0M EES & LICH PVCTt IHEO|
HiQI &l = Trident= CIHIO[AE CHA| AZHSHD THA A|ARYQ| 37|15 ZHYLICE 21 T3 Kubernetes= 2

0| MEXMOZ AR E S pyC I7|E HO|O|EEtL|C}.



0| of|lof| A= “san-pvc'E AHESH= Pod7t M-AEILICE

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

4ATCHA|: PV 2HE

1GiO|M 2GiE M- E Pvel 37|18 =Fot2{H PVC H2oE HMESIL “spec.resources.requests.storage’ 8 2Gi=E

YO0 E-LCE,

kubectl edit pvc san-pvc

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

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

# reopened with the relevant failures.

#

apiVersion: vl

kind: PersistentVolumeClaim

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

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



5CHA:

finalizers:
- kubernetes.io/pvc-protection
name: san-pvc
namespace: default
resourceVersion: "16609"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82f2885db671
spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 2Gi

5 7

ok
Ol

PVC, PV ! Trident 282l 37| &QI5t0] &t&0| SHIZA| ZtSot=X| 2ol 4= ASLICH

kubectl get pvc san-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 2G1i

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 2G1i RWO

Delete Bound default/san-pvc ontap-san 12m

tridentctl get volumes -n trident

o e Fom -
fom - o fom - fom +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fom o
fom - o fom - fommm - +
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a9b7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |

o - fommm - fom -
fom - et ittt fom— - fommm————— +

CSI ZZH|XLHE A3 FC 7 E8(PV)E &Y = USLICL

10



tot
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Fat

1
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P& ontap-san E2H0|HO|A X E|H Kubernetes 1.16 00| HBtL|C}.

124 28

Jhot
mjo

X| st = StorageClass 74

StorageClass H2|E MESIH allowvolumeExpansion BEE “true’ 2 HHELICE

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] &XHSt= StorageClass?| B allowVolumeExpansion 7 H4-E XotSIEE MEIBIL|CE

2CHA|: MM S StorageClassZ PVC 2HE 7|

PVC MOo|E MEstD MZ fst= 37|18 BtHSHT = “spec.resources.requests.storage’ S YO0 ESrL|CHR2H
AJ|=LCt 7ok gh.

cat pvc-ontapsan.yaml

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

Trident= 7 2&(PV)2 445t 0| @7 28 S (PVC)zt HARLICE.

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

D
37|12 z¥Y PVE ZE0| HEYLICE FC PVe| 37|E ZFY W= F 7HX| AlLt2|R27} ASLICE.
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i
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rot
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 PV7F ZEO| HZE AL Tridents AEZ|X| WA 25 SpAFstD B S Tl A|AE

—_

* HZE[X| 2 PV 3T|E EE?SOPEL_ & Trident= AE2|X| #HASO|M 2ES SEELICE PVCT} IHEO|

[

HIQIE & = Trident= C|HIO|AZE CA| AZHSH D M A| ARO[ 37|15 ZFYLICH. 27 THZ Kubernetes= 2HE

—

0| MZXMOZ AZEI S PVC 37| YOIo|EgLICE.

0| ollof M= “san-pvc'E AHESt= Pod7t MM ELICEH

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

12



4ACHA|: PV ZHE

1GioM 2GiE Y E PVe 37|E ZHsI2H PVC 2| E MESIL “spec.resources.requests.storage’ S 2GiE
AC[O| ERILICY
[=] [=]

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
#

ot
Ol

S5EHA|: =&

J

PVC, PV & Trident £&2| 37|E &QI5t0] 20| SHIZHA| HSsH=X| 2Aele = ASLICH

kubectl get pvc san-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82f2885db671 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 2G1i RWO

Delete Bound default/san-pvc ontap-san 12m

tridentctl get volumes -n trident

fossssssssmss s e sess s oees oo sssssssssos s fremmmeme== femmmmmees ==
femm======a femessesessss s e e se s e eessssaa s fmmm==== femememm== 4
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
fossssssssssssesessssssesososssassasssssa=s fememema=a femmmmmsaemaaaae
fremsmm=a==s E Bttt e e X
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a%7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |

frosssscesms s oo s e n e s s s s e e o=
fe========c e fe======s fremmmeme== WF

Trident= ontap-nas, ontap-nas- economy,ontap—nas—flexgrou;>%!azure—netapp—files
HAIE 0N IEH|X'JE NFS PVe| 2& S&ES X|§eL|C,

1¢°HA|: 28 &&E K|St StorageClass &

NFS PVe| 37|2 ZHsIZH ZZ2|X}7F HY allowVolumeExpansion BEE “true’ 2 7SI 28 &S
5185t T AEE|X| 2HAE FLH8H0f gLt

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

0| M glo] o|o] AE2|X| E2HAE MM AL “kubectl edit storageclass’ & AFE5t0] 7|Z AER|X| A S
HESIH 2 & &2 58 + UASLICL

14



2

CHA|: MM St StorageClassZ PVC 2HS7|

cat pvc-ontapnas.yaml

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

storageClassName: ontapnas

Trident= 0| PVCO]| CH3H 20MiB NFS PVZE A M 8H{of BfL|C}.

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-0199-11e9-8d9£f-5254004dfdb7 20Mi

RWO ontapnas 9s

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-b199-11e9-8d9£-5254004d£fdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2mé2s

3CHA: PV 23

MZ M5t 20 MiB PVe| 27|E 1 GIBE Z=HstHH PVCE TE!ISt1 “spec.resources.requests.storage’ 2 1
GiBE d&¥LICH

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

15



Ef: B

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"
selflink: /api/vl/namespaces/default/persistentvolumeclaims/ontapnas20mb
uid: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab
spec:
accessModes:
- ReadWriteOnce
resources:
requests:

storage: 1Gi

-

7
(==

ot
0l

PVC, PV 3! Trident 2&2| 37| 2&Ql6t0] 37| ZF0| SHIZH| 2tS3h=X| 2ol = ASLICH.

16

kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-0199-11e9-8d9£f-5254004dfdb7 1Gi
RWO ontapnas 4dm44s

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-b199-11e9-8d9£f-5254004dfdb7 1Gi RWO

Delete Bound default/ontapnas20mb ontapnas

5m35s

tridentctl get volume pvc-08£3d561-0199-11e9-8d9f-5254004dfdb7 -n trident



e L e i from e fr e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

i e e e e e L e
fre=====m==a e fre=s====s fremmmeme=s +F
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | c5a6f6ad-b052-423b-80d4-8fb491ald4a22 | online | true |
fossssssssssssesessssosssosossssssss=sssss fremmmeme== e b L
fmmmmmmm==a R et femememame +

RWX NVMe ot¢| A|AH! X[et At O]5H

ReadWriteMany(RWX) EE2 NVMe ZZEZE AI2SIH 28T 647

.|;
Ot =
H—
I_O
J
0zl
0x
=
rot
o

UAELICH OS2 HMI$H AFEH 2+ NVMe A EA|AE! OFF &l 'i' H2aot H’é' THAIE
ALt

647 == |2t O|3sH

ReadWriteMany(RWX) 22 NVMe Z2EZ1} &4 ALSIH = E 2, Kubernetes 22{AE{0f|A] THY RWX

ESn g
NVMe 2E2 647l O|&2| = =0f|A OIRES 4 Qi&LICt
6471 O|Ao] E0f| ZX S8t RWX NVMe PersistentVolumeClaimS O EdSH= I ZEE of|24sHX| OFMA| 2.

O| M|zt AFZt2 NVMe ZZ2EZE S AFESH=E RWX =502 M ElL|CH
NVMe S}2| A|AH! 22 0|5

2249 59 A|AE DB E(Trident 26.02 O[T Z2|A)

Trident 26.02 0| 22|20 M= RWX NVMe 2&0| =52 MEAAHE RS AESH Z2H[X S ELIC 2f RWX
NVMe =&2 ONTAPL| AtAl| TE NVMe MEA| AR OfEE LT,

fjo

O] RHE thaSX| Bk 2Hat otA| 7} RELICH CHE Kubernetes 2 AE0M= 2t RWX 280| M8 MEA|AH
AE3H7| 20l MEAAR ZEZ2] SHAOf b= A =EELICH

A MEA|AE D (Trident 26.0201 A4 £¢!)

Trident 26.025Ef RWX NVMe =2E2 S8/ #+H MEA|AH ZHZ ALEEL|CH {2 RWX NVMe =&0| 5%t
NVMe MEA|AEIS ZQHL|Ct,

o

Zb FH MEAAR2 2|0 1024702] HIJATO|A(2E)E X HLLLICE O] 2E2 RWX HIAZEQ| 2HEdE 3
%

= ©
SHAEAI7| 0 ONTAP MEAI AT S0 £212t 7Hs A

Zt RWX NVMe 2 &2 2[CH 64712 =& X[ gfL|C}.
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Q@2 = A mjot

o —

CHZ22 RWX NVMe 282 H85t7{Lt 3 &5t= 2 Ch3a fAret @R 2dE - ASLICH

Maximum number of controllers reached. No more controllers can be created.

0] 5= ONTAP NVMe AMEA|AE] HE S8 ot SURSS LIEFHLICE

ofel AAE S 2F dHZ

ZEE ofel Al2" Hets 5o I 519 A|A"> RS &

0

5t2{™ Trident 26.02 0|40 Z A 0| ESHMA| 2.

1. TridentS H7 26.02 O| 4O = A I|0| =8N A|L.

2. RWX NVMe 2EE At83%t= ZE TEES 0719 EX22Z HATLCH
3. RWX NVMe EE2 XSO R A83%t= AIZET} =X 2IsHHAIL.

O] ZHA|ZF A|H A= RWX NVMe E80| super-subsystem 22 S Ar25t0] HZEE| =2 E&EL|CH

* O| Mgt AFSt2 NVMe T2 EZES AI2%H= RWX 25012 M2 ElL|C
* 64LE H|TH2 RWX NVMe E5&+ M EIL|C},

* CJ2 4HA BE U 12 T2EZS aE wX YLt
= [=)
AEEDY =Y

Tridente= (2 AE2|X| E2I0|HO| 22X SA|HS SMA|H ZHEES SEME T MetL|Ct,
HEED &M 2 2 MSISHH Trident HEE2{= AEZ|X| 22 RAESISH= CHA HAZ
X2|sto] SA| 20| B2 Kubernetes A0 A X 2|22 SQIL|C}

HYZSE7| of, L ZA| HTOM ZHESE] 2Ed
H7|2 MSE= S2t0|HE 2QIst AR, 0|8 &9

H
HEER ML J7|2X O 2 H|ZMSHE 0] UZLICE

= X|&5t= Trident E2}0|H2f Trident 26.060|A 7|= 0|2
HMEOf| 7|ghst HHE 2™ E Li2|0 (e el 4 JAELICL

S T L Ho

HES 2Ey

HES2] SIS Trident HES2{7} £ B Flof A 0f2f AE2|X| SRS HSISHE Tl WA MY £ Ut
5212 o|0|BiL|ch. Of2{3t S0l BE A4, AT L 37| £, AL MY U AN, BE HA L AL H2, HolS
2Ha|7} metElLIct

HES2 YA BHSOHE MR CI2 25 3 HoISo| chet ZHelo] SA0| FBELICH 0|2 Seff SA



PersistentVolumeClaim % VolumeSnapshot 220| Bt2 StZHOf| A XM2|ZF0| Z7I5t AE F A= Z A[ZHO]
EEEEIL|CH
[ = | -

7|8 SE(HY BE)

7|2HMOZ Trident HES2{= 2¢lS ot H
& Z =l Z0i|0f Trident= CHS XS A=kt
LQotX| t&LICE

| SHL ML A4, AR, 27| B8 £ AAF Q80| 25

oo, T

It A8 2= 2E EX|0M 72X 22 X35 = ZE0|H 40

re

o] YIRC0ls B2 DT FRHLICH I M2 Al HRZO0| FHE0| K2 X|H0| wasts Foojet
HES2 BN BUBHINL.

HEEY =Ed XH

Trident= CHFSH AE2|X| Z2tO[HOf| TH3 M2 CHE Hk +F2| HEER &HH S XIHYLIC

2t otegd

—

ne

CtE E2t0IHE Trident 26.062| YA SA| HEHOM HEES 2E S X[ ELIT

®* ontap-san
®* ontap-nas
® ontap-nas-economy
* ontap-san-economy
* google-cloud-netapp-volumes
* azure-netapp-files
* solidfire-san
The "google-cloud-netapp-volumes' 2} “google-cloud-netapp-volumes-san' E2}0|HE= A2

CHELICE Trident= “google-cloud-netapp-volumes' Bt X[ SHL|CE, gHAll= LA O[L} of K|of| A
"google-cloud-netapp-volumes-san'S AE3HX| OHMA| L.

7|& 0|2| 27|
CtE S2t0|H = Trident 26.062| 7|& 0|2 27| 7|52 = ZHEES] &&dS XLt
* asa-r2 (SAN % NVMe)

O E2to[Hofl= CHEat Z2 Mg AFeto] QLELICE.

* HEEY SAY 7|2 7t A HIAE SHOZM A EE £ AsLH
© SE A2 | Ani HEE & ASLIC
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enableConcurrency S B4l

O] A% “enableConcurrency' 2 “true’ 2 AXsIH Trident= ZHEE2{7} 2t2|ot= R E IS0 22X SA| H2[E
HMEPL|Ct o] AH2 R E Al SAI0 MEEILICE JH'E MAE = JHE S2t0|Hof| CHol M = 2dste &
OiﬁLl I:l-

HA H .

FAE BE woll= s Upk SA| EE 7|2 0]2] BY| S20f Qs S2t0|HE AFRsHo} SLICH WIS B siLiate
K 2EIX| 9= =210 HE AL3Hs 29 Trident7t AIKIE|X| O, Trident= XIIEIX| oH= =2to|HE ALRSH=
uiol =2 Z7F5HR| QbLICH

AZt 7152 SYSHE X HE| X g= ECIO0|HE AE0t= MALE MIHSHALE Mot L HEED Y
HIg gt Al 2.

fjo

gstotr| Ho

HAESe SENS Basksh| Mol TAE BE WIST} Ut BT £ 7|2 0]2] 27| 220 s
() celols At HolshiiAlR. Hols 3 stiatz Xigie|x| g SatolHE ALgsts B2
szt 7152 EABHet = Tridentrt AISE|X ot LIC

2t30] a Lo

X|HE|= ECt0[HEE ALZSIH HEED Zel #H2a7 HEED 2AEdS ddsedLtt

e eg

X EE[X] 5= S2t0IHE AFSRILICt 7|2 23 REE RABHIAIR. ZHEER =HHEE
24e5tA| DAL

X2|gol M M=t gle JEHE M Rt 712 B ZEE |ASHYAIL

HEZp| sHEtA A3}

Ol enableConcurrency 7+8 & EE
YOO EY mf O] FME HANMO=E &M 5}sH0F gL
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Trident 2 X} H{

Trident 2HZ||O|E{E AtESIO HEEZ] SFES ddstote™

-

=

M ridentOrchestrator AFEXL MOl 2|AA
(CR)OIM enableConcurrency & (8) “true(Q)2 EFESIHAIL.

A 2X

‘TridentOrchestrator’ CRE MMSIAHLF MESID “enableConcurrency = (B)
‘true' ()2 MFBLICE.

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

20



name: trident

spec:
namespace: trident
enableConcurrency: true

CRHE:

kubectl apply -f tridentorchestrator cr.yaml

7|E 2%

7|Z TridentOrchestrator CROY| IHX[E XM ESIH HEEH SEMS eMotetL|Ct.

kubectl patch torc trident --type=merge -p

'{"spec":{"enableConcurrency":true}}'

Trident’t 2E S MEY=X| 2ARfLIC.

kubectl get torc trident -o
jsonpath='{.status.currentInstallationParams.enableConcurrency}"'

Helm H{ &

Helm2 AFE5I0] HEER &AM S 2M31512{H enableConcurrency a2 “true’ & AHSHYA|2.

A 2K
helm install trident netapp-trident/trident-operator --namespace trident
-—-create-namespace --set enableConcurrency=true

7|1E 24
helm upgrade trident netapp-trident/trident-operator —--namespace trident

—--set enableConcurrency=true

=, ME8XX[HE values.yaml IFYUO0|A enableConcurrency 2 (8) true(Q)2 HHSIAHAL:

# values.yaml

enableConcurrency: true
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e

Olo

o

o

AE3H0 AX| EE= YO0 =5t A2,

helm install trident netapp-trident/trident-operator --namespace trident
—--create-namespace -f values.yaml

tridentctl B

AESHH HEED =AFHES 2otz 2K S0 - --enable-
X

)
concurrency’ =238 HMEHSIHAIL.

M MX|
tridentctl install -n trident --enable-concurrency
7|& &X|
7|& tridentctl HIZE SHH|M HEEDY SHM S 2252 H TridentE Mot = LIS S E AHESH0] CHA|

HRSHA L.

tridentctl uninstall -n trident

tridentctl install -n trident --enable-concurrency

kubectl logs -n trident deploy/trident-controller | grep -i concurrency

EAM Xt
o o O T
HEE2| SE40| T3S W Trident HES2| = C127} 2S 532 MLt

* Trident= B MY EF S 2|AAE ME2tE HS 22 CHAIELCE

* TridentE= Cl|O[E Y2t S RXISHY| e

* 2[AA0A 7|2t 5= B2 T
AA

* Tridents= WA= AEZ[X|
H|gretL|ct.

- of2| WOIE T} SUS B2 LIFS BR3ts 23S
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* Trident 26.02 O A

o Agt J|Hk HMA KO HBEOZ TridentAutogrowPolicy AFEXAE X|H 2[AA MM

|¢ == ONTAP T2 EE:

> L|E9|3 I} A|AE(NFS)

o Internet Small Computer Systems Interface(iSCSI)
° HIZ2d 22 AT A(NVMe)

° IO XM'd ZEEZ(FCP)

Mgt Abet

* ONTAP 9.16.1 O|™ H{Z 2| ONTAP Non-Volatile Memory Express & A|

ELct.

* StorageClassesE M E[R}ESLICH allowVolumeExpansion: true
X

=5 282 A= =2 XIS

c AER|X| HY HERIZ 2529 AL, ‘growthAmount 0|(7t) 50H|H|HIO| E O[SI0|™ Trident= 37| =& Hof|

XS 2 gtS 510[H[HIO|EZ SEILICE T 23t 37|17t *maxSize’ &(2)

* HEt2ELE 2F0M= £F Al Oto|2eo|d SHe= Qs EF J[ZE =

& Lt
* 280| ‘maxSize 0| =E35IH O 0|4 =HEE|X| F&LICH
‘RS 25 SWYS Yo NYsEs TRES:

> L|E9|3 I} A|AE(NFS)

o Internet Small Computer Systems Interface(iSCSI)

° HIZYM oZ2] AT ANVMe)

o Iio|H e T=EZ(FCP)
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* StorageClasses?t Zx{

* 20| IRH|MHE =

Olzfet RAYS Sl 7|1& 2| 2AE CHA| HEoHX| e XS &SHE =

|2 AN A KO HSHE E3H TridentAutogrowPolicy E|AAS MMEHLICH

s 37t M2 Ch3at 20| F2E Kubernetes AFEXAL X[ 2[AAQILICE

mc My g4 s

JE R HY Azt X of

usedThres =ztg E2|7sH= 8% H|E HES o

hold =X

growthAm  A|Ztof| ZEMS wf STt & MEE L= OlLR

ount 37|

maxSize XL £ 37| N|st Kubernete ofL|2
s+

7

1. Autogrow PolicyZ H9|ét= YAML It S A A shL|Ct,

apiVersion:
kind:
metadata:

trident.netapp.io/vl
TridentAutogrowPolicy
name: standard-autogrow
spec:
usedThreshold: "80%"
growthAmount: "10%"

maxSize: "500Gi"

2. S2{AE0l| HHS ML,

=~

kubectl apply -f autogrow-policy.yaml

o
production-db-policy
ll80%ll

ll1 O%II EIEE ll5Gill

"500Gi"

7|2
None

None

||1 00/0“

FHet
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3. HMO| HHEIAU=X] ZeldttA2.

NAME USED THRESHOLD

standard-autogrow 80%

0z
12
0z
=

GROWTH AMOUNT STATE

10% Success

HMS WHoIH Trident7t AHLE HB5H1 LIS B & otLIE 2L |Ct
Atel o

e xMo0| A E0f AR |7} &

A F2d 4M LRI LR =[ASLICH A+t
AH| B ALK 7F 2 SL|CE

™S StorageClass| HZTIL|Ct

“trident.netapp.io/autogrowPolicy’ O{HO|MS

M8t storageClassOl XIS =&
Mg HEAY = JSLULCH Y storageclassOA ZEH|XHE ZE SES 0| HMES
A&sLCH
@ StorageClass= CHE2 7HM0fF &fLICt allowVolumeExpansion: true.

CHA|
1. Autogrow Policy O{'E{|0| M & At

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

name: ontap-gold

annotations:

trident.netapp.io/autogrowPolicy:

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

fsType: "ext4d"

allowVolumeExpansion: true

26

83}0f StorageClassE MAstHLE

SIS

"production-db-policy"



2. StorageClassE ME%tLIC}.

kubectl apply -f storageclass.yaml

3. 42 BolstA|R:

kubectl get storageclass ontap-gold -o

jsonpath='{.metadata.annotations.trident\.netapp\.io/autogrowPolicy}"

production-db-policy

0?.'.

M Ld =2

StorageClass2t PVC 25 0i| Autogrow Policy O 'cE|0| M0 MM El AL Trident= CHS M2 #2S
ML C}

1. PVC F=M0| @M etL|CL. PVCO “trident.netapp.io/autogrowPolicy’ 7t A& E|H s g ZH0| sHAb A2 E|
2. StorageClass O{'cE{|0| M2 PVCO|| 0{ cH|0|MO| gl Z 0T MEEL|Ct

3. O{'E{|0|MO| & C} gl Z <2 Autogrow Policy7t ME&|X| Qt&LICt.

M

ogt

StorageClass O{'cE|0|M PVC F4 2HHl HS
=

trident.netapp.io/a HAHEEX &AZ T standard-agp.
utogrowPolicy:

standard-agp

trident.netapp.io/a trident.netapp.io/a logs-policy AHZ(PVCZ| StorageClassE ™

utogrowPolicy: utogrowPolicy:
standard-agp logs-policy
trident.netapp.io/a trident.netapp.io/a XAtES Z7t MHM QIS(PVCOIM XtE S7t 7|52
utogrowPolicy: utogrowPolicy: H| g M 5tet )
standard-agp "none"
MME|X| &S trident.netapp.io/a &% dev-policy.
utogrowPolicy: dev-
policy
MYER) g MYER) g xS B7HEA g
S|
CIS Of|Al= CHFSH AR Atajof CHEE 22ER Q1 Autogrow Policy 1S 20 ELILCE.

st
ofgh.
a
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2F H|O|E{H| o] A0 CHet HaHM ol HA

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

name: production-db-policy
spec:

usedThreshold: "75%"

growthAmount: "20%"

maxSize: "5Ti"

I™ z7tete2 23 AEZ|X|

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: log-storage-policy
spec:
usedThreshold: "90%"
growthAmount: "10Gi"
maxSize: "100Gi"

7| 220] TEHE XA KIAH

[ == . o

= M2k

‘growthAmount %! ‘“maxSize & MEFSIH Tridents 7|
g

Arg3tLct.

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

name: logs-policy
spec:

usedThreshold: "85%"

At X|E maxSize % 7|2 growthAmount?t = &

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

name: default-ga-policy
spec:
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KF

usedThreshold: "70%"
maxSize: "100G4i"

2H$t maxSizeZ 22Xl ME

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

name: aggressive-growth-policy
spec:

usedThreshold: "80%"

growthAmount: "150%"

A HHES0| TEHE MX

O o1

HI

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: precise-policy
spec:
usedThreshold: "80.28%"
growthAmount: "10.65%"
maxSize: "100Gi"

@ 25 0|5t #HEE T X|HEL|CE 24F O[3t M| Xt2| o] &2 XIFSHH Trident?} gk

Xt2|7hR| S Lot

1=
S

Jhot

t2t 7| 50| L= NAS StorageClass

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

name: ontap-nas—-autogrow

annotations:

trident.netapp.io/autogrowPolicy:

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

fsType: "ext4d"
allowVolumeExpansion: true

"standard-autogrow"
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INES

Jlot

tx 7]150] = SAN StorageClass

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

name: database-storage

annotations:

trident.netapp.io/autogrowPolicy: "production-db-policy"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

fsType: "ext4d"

allowVolumeExpansion: true

O 1 =
s B2t dMs dds 0= oS dMS B0, YHO|EStL, AHE £
HMS ArEots 252 ZLIEHZE == JASLICH

‘kubectl & ARSI ZHAES ZE Autogrow BMEZ LIFTLICE.

kubectl get tridentautogrowpolicy

H
rir
[

2 AFESHMAIL tridentcetl:

tridentctl get autogrowpolicy

A N2 EE 27|

YAML Ao = HMnt o Aol 32E 25S EefH ChsS AL
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tridentctl get autogrowpolicy production-db-policy -o yaml

Xt 71 M HHl0|E

i

7t

kubectl edit tridentautogrowpolicy production-db-policy

=

L|C}.

F

ol
p]
<+

al

0| 2t

=111

i
Ul

o
o

# Changed from 500Gi
L|C}.

# Changed from 80
# Changed from 10

"75%"
"20%"

'VlTi"

F

[=)
o

usedThreshold:

2. spec ¥
spec:
growthAmount:
maxSize:
HIO|E 112 At

H
=

7FE7F Al A oK

o =
0 ©

2 Lt

i
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Al A El= S d42 AH|El= ZS EXISH| flol Tto|2eto|X Bz 7|52

.
o

=

=13

=1
=

o 1 T
o =
M2 =850l

.I

PS
(=]

Ct.

I.

o

kubectl delete tridentautogrowpolicy production-db-policy
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ERISHYA| 2.
tridentctl get autogrowpolicy production-db-policy -o yaml

3. g W= 2t 2B YME MAYLICL CHS S 3 SHLIE MESHYAIR.

ME

° ZH A: FHE none™ E AHS0| XtE 37| /IS BAIHQZ H|g st

kubectl annotate pvc <pvc-name> \

trident.netapp.io/autogrowPolicy="none" \
--overwrite

° &4 B: A2 AT ML

kubectl annotate pvc <pvc-name> \

trident.netapp.io/autogrowPolicy-

AH| SE
AlLtE|2 &
ol YHME AMESH= = &2 BlELICH FHE2 JZA| AHELICH
2o MMz AleLC} HHO| Delet ing MEAO| TYBILICL £ F3} EPE 2E 20| HHE
mi7kX| 2t=E XHEFErL|Ct.
D= =80| EMo|M MAELICH XE ZEAIE MA =2 o[ AK|EL|Ct
s 7t HM ALEE 2LEE
Y ALgsto] 25 2ol
tridentctl get autogrowpolicy production-db-policy -o json | jgq '.volumes'

ZEO0| ArEdt= M H7|

-1 X

kubectl get pvc database-pvc -o

jsonpath='{.metadata.annotations.trident\.netapp\.io/autogrowPolicy}"
M O|HIE HL|E{Z

kubectl get events --field-selector
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involvedObject.kind=TridentAutogrowPolicy

X = T2E

rr
MR

ot

It

Ho

Autogrowe= CH2 3t 22 AEE|X| ZEEZSE K|

* NFS
*+ iSCSI
- FCP
* NVMe

@ SAN 2&°| 42, 14l "growthAmount 0| 50MiB 0|5}0|™ Trldent— 37| =™ &Y A BItES
so =2 51MBZ SELICt T X|F 3717t "maxSize’' & X1totX| gte A0 SHEtLICE

Autogrow= ONTAP HHIEE X|EL|C} EBE Autogrows= NAS % SAN 28 2 50| CHs Google Cloud NetApp
Volumes(GCNV)E X|&lgtL|Ct,

ATl Mot At
* * ONTAP NVMe 2IA| EE *ONTAP 9.16.1 O|H HHOZ MMEl EE2 XI5 SHES X|{SIX| Q4ELICE
* J|E 28(EEREE HHE) 2ot AHE SOt HMO| MELRUCEIE 7|& S EUAM = XHs 7t 750| RS 5tX|
42 £ JAELICE ofz{st Iﬂ_S =& Al oto|agj|o|Mo| Xl F0|7| f2IL|Ct. O0ro|2{|0|Mo| A2 E|A=X]
2tol5t ™ Trident ZAEE2{ E0|A "Migration completed" HA|X[E QIS AL
A 2 We

Trident= 1A AAIZE HIFLLIM?

Trident= 28 AIEE2 XSO 2 DLIEHZTLICH AFH2 80| "usedThreshold' € £1t5HH Trident= LR 37|
ZH ™S MMstn LM E “growthAmount 2tE 252 & EHLICH

OIE S0, o] M2 EE2| 80%0 =ESHH 2HFS AlZfota Ot 10%% S7HAIAH £t 500 GiB7HX| =& LICH.

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: standard-autogrow
spec:
usedThreshold: "80%"
growthAmount: "10%"
maxSize: "500Gi"
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£50| o|0] ZZ2H|XMJE 20|z S HEY £ UASLINN?

Ol. Xts B7t M2 AN EX| HHEY & JCOH, trident.netapp.io/autogrowPolicy H{=HO|ME
ZIFSHALE L0 ESHY 7|ZE PVCH| MEE & UELICt PVCL} StorageClassS CHA| A ZQ It gl&LICEH

gg
12
Tk
11
o

7|1Z PVCO| M E X E5t2{H:

kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy="production-db-policy" \

-—-overwrite
7| & StorageClassOfl EM S MEst2{H LSS +ALICE

kubectl annotate storageclass ontap-gold \
trident.netapp.io/autogrowPolicy="production-db-policy" \

-—-overwrite

StorageClass®} PVC 250l Xt& Z7} EMZ AFoIH O{EA =[LiRr?

PVC O E||0|MO| &t&r RMBILICEH PVCH| trident.netapp.io/autogrowPolicy H{H|O|MO| Ql= HL
Trident= StorageCIassOHH X|&ot gtat 2tAQl0] ST 2t2 ArERLICE RtASH LIE2 "HM @M =2
xl-xo|.A|A|9_

H>

o€ &0, Ct3 2t 22 StorageClass?t U &LICH

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-gold
annotations:
trident.netapp.io/autogrowPolicy: "standard-agp"
provisioner: csi.trident.netapp.io

allowVolumeExpansion: true

12|11 StorageClass M S ®F2|5H= 0| PVCE Ci21t Z&LICt

apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: database-pvc

annotations:

trident.netapp.io/autogrowPolicy: "logs-policy"

spec:

accessModes:
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- ReadWriteOnce
resources:
requests:

storage: 50Gi

storageClassName: ontap-gold

Trident= “logs-policy' £ ?[dlf "database-pvc'E AHESIH, standard-agp = AHESHX| §E&LILCE

m

g 282 At 2T = g getot{E o=@ aljof oLt ?

PVC O{E|0|ME none" 2 HESIIA|2. 0| BH2 s 2&0I| Ciet StorageClass =& HHME M| efL|Ct.

-

kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy="none" \

-—-overwrite

XS 271 B7t 7150| HIZEet|0of J=X| 2l 4= JASLICE

kubectl get pvc <pvc-name> -o Jjsonpath

='{.metadata.annotations.trident\.netapp\.io0/autogrowPolicy}"

none

Z=&0| maxSizeOf| ==5tH €A EL(7}?

Trident 28 &S SXIYLICH AHEZO0| A& SIStHEE oy 280l tet 71 37| =8 ¥ S Yd5tx
U&LICH usedThreshold.

O£ S04, 0| ZMES ALESIH Trident= £&0| 100GiBO| =&t = O o|4 2ES =2[X| Z&LICH

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: capped-policy
spec:
usedThreshold: "90%"
growthAmount: "10Gi"
maxSize: "100Gi"

FHt &S HE5IHH ‘maxSize’S MEFSIAHLE 02 ATSHIAL:
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apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: unlimited-policy
spec:
usedThreshold: "85%"
growthAmount: "10%"

of. dMS HO0|ESHA iy HME ArEdt= ZE =2B0I U2 8 71 71 Al M oiviH+E HE-LILE &

mo

=
=

0
2
mjo
re
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ot
=
ra
o
djo
mjo
4>
02
ot
i
Iul

spec:
usedThreshold: "75%" # Changed from 80%
growthAmount: "20%" # Changed from 10%
maxSize: "1Ti" # Changed from 500Gi

N = SEELICE GO0l EE S etelgtL(ct.

!

kubectl get tridentautogrowpolicy production-db-policy

o4} =2
NAME USED THRESHOLD GROWTH AMOUNT STATE
production-db-policy 75% 20% Success

L 2%0] Az

0>
i
e
=]
30
rir
40
>Q
158}
-
=)

‘Failed' HEie M A0 fR2d dA 2RI ASS LIEELICH. OF BHS A5 R

o o

kubectl describe tridentautogrowpolicy <policy-name>
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Ht™ol RIPI0o 2= FRGHK| %2 usedThreshold(1~99%00F &), growthAmount "8 EISH=E “maxSize
= SROHK| 242 Kubernetes =& HAI0| JQELICH AFFE £HSHD CHA| MESHYA 2!

kubectl apply -f autogrow-policy.yaml

0x
2
mjo
1>

FA|

ot

= = OlfE BA7tR?

oto| 220X B2 7|52 ASYLILE. 280| 65| S AEst= B2, AN Y2 Deleting SEHO
MM 2E =S MAE WXl 7|CHE L)

mn oz
)
Nrlo

A

02
ock
fjo
ne
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=
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fjo

Aot
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fo

=
=

tridentctl get autogrowpolicy production-db-policy -o yaml

O3 k2 Zf PVCOIAM =M S ALt

# Option A: Explicitly disable autogrow
kubectl annotate pvc <pvc-name> \
trident.netapp.io/autogrowPolicy="none" \

-—-overwrite

# Option B: Remove the annotation entirely
kubectl annotate pvc <pvc-name> \

trident.netapp.io/autogrowPolicy-

HE =5S M7H5HA Trident?t IHO| 220X £ oSt 2 HMS AfR|BfLICE

autogrow= O HHAlE S X| A efL|7t?

Autogrow= ONTAP BHAI= £ X|IBtL|C. =3 NAS 8 SAN 28 250 CHsH Google Cloud NetApp
Volumes(GCNV)xE Il%iﬂ—l Ct.

XH= & 7|52 NFS, iSCSI, FCP 2 NVMe Z2EZS X|BLICH NVMe YAl 22 252 A25H2{T ONTAP
9.16.1 O| & H{™O| HegtL|Ct.

7|E HE 2Fo| 7|E 2E2 At & H0| HEE|7| Hol| 2F AlA| 0to|22|0] 8 S 2t =8Ok
o] 22i|0] M HEf S =Helste{H Trident AEE 215 —.‘.’_|3HEMI9.

=

ot

4 gL,

kubectl logs -1 app=trident-controller -n trident | grep "Migration
completed"

Ct2 StorageClass O|Ml= NAS 2 SAN iRl =0]| CHsl XS 2Hato] M & WAlS Ho{FL|Ct.
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-nas—-autogrow

annotations:

trident.netapp.io/autogrowPolicy: "standard-autogrow"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

fsType: "ext4d"
allowVolumeExpansion: true

SAN il =

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

name: database-storage

annotations:

trident.netapp.io/autogrowPolicy: "production-db-policy"

provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

fsType: "ext4d"
allowVolumeExpansion: true

SAN 28°| 22, /& %4 Z71E2 51MBYILIC. "growthAmount & 50MiB O|st2 MHESH AL, Trident= 37|
ZF &Y Al B712E X522 51MBE s-LCL

O£ 01, 0| M2 "growthAmount & ""40Mi" 2 EHIX| T, Trident= 0] HHE AH&3h= ZE SAN EF0]| ChsH
51MBQ| Z7t2S XMLtL|C}.

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: san-minimal-policy
spec:
usedThreshold: "85%"
growthAmount: "40Mi"

maxSize: "100Gi"
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O|2{3t A5 =X S #X[5t2H "growthAmount S 50 MIBELCH 2 {92 MESIMAIL.

apiVersion: trident.netapp.io/vl
kind: TridentAutogrowPolicy
metadata:
name: san-policy
spec:
usedThreshold: "85%"
growthAmount: "100Mi"

maxSize: "500Gi"

Trident 25 75 27|

7|& AE2|X| 288 Kubernetes PVE 7t 22{H “tridentctl import' & A2 3}7L} Trident
7t 27| o|H|O|ME ALESIH 7 2E 22I(PVC)S MAe = JASLILCL.

He S e At
Cheat 22 22 Trident2 288 7HHS 4 UBLICH

* OHE2|AH|0| M2 AH|0|LH=t5tD 7|& H|0|E MEE ALt
* A OHEZ|AH|O| M| HIOJE] MIEQ| E2 Al
* MIiSt Kubernetes 22{AE M7=
* sl =+ = ofiEz2[AH0|M H|o| Oto|2|o|M
02 Arg
SEZ 77| HOf| CHS Atet2 AESIHMAIL.
. Tndent._ RW(217]-M7]) 82| ONTAP 2ETt 7IH2 & JAELICE DP(HIO|IEH E3) R4 =& SnapMirror
EfZl 28QLICH 2 &2 TridentE 71 27| HMof| O|2{ 2HA|E #0{0f &rL|Ct,

24 HE0| gl= 2ES 7IMQE= A0l ZELIC &Y HEiel 282 7/IHMQEH 28 2ES My b=
IHNRIIE *%* MHYAI2.

O

* "StorageClass'PVCOf| X|ZE|0{OF 5tX| 2t Trident= 7t 27| 01| Of OH7H H~F ALESHA| LIt AEE(X]
2er= 2E MY S0l AEZ|X| EEE 7|HIR 2 AL 7tst Z0iM MEdSH= O] A2 ELICH £80] o[0|
"IH3P':'§ 7f7(197| F0i| 2 =io] ERoHX| 5L W2t 20| PVCH| X[EE AE2|X| S AL LKX|SHX|

o= AL = F00| EXHOIEEE 7HM 27| 7F HufstX| eE L Tt

7|& 28 37|= PVCOIAM ol 3 A™EILICE AEZ|X| EEIO|H7I EES 712 2 PVCOH| CHS ClaimRefE
E.:!' |'E V7|' AHA—IEIL_||:|.

=
=

I
i

E3 59| AR 23|, KubernetesZ} o| ™ AZS QAGIX| Rotn 2H 282
o AZe 4 A7| 2 RULICE 0|2 QlsH Ci|0|Ef &40] et &~ USLICH

-

==
—
.
o

o Mt HAM2 X 20| PVHIA “retain" 2 MM EILICE KubernetesZt PVC2t PVE 432X O Z HIQIE st
et MMo| AER2|X| 2efA Q| M MM AX|SIEE O|0|EEIL|C.

ot
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o AEZ|X| 22HAQ| 2|4 HHMO| “delete ! B2, Trident= PV7ZL ANE M| AEE|X| 2 X AFH[ELICEH
k=3

= A
* 7|2HMOZ Trident= PVCE 2|5t BA =0 A FlexVol 21 LUN E= gtreel| 0|2 HATIL|CE
2| X| = 252 722 --no-manage 2|38 MYStD, =8 0|E2 |FXISHHH --no-rename
%Eng T CFSE A OIAL_||:|.
— == T MH .

° —-no-manage* - —-no-manage =215 AI&5IH Trident= ZH|2] +H F7| St PVC E=P
X7t HAHS L£MEHK| QUSLICEH PVZL A E ] AEE|X| 282 AN X UOoH 22 22 Y 28 37|
THI A2 OE ML RAELICE

° ——no-rename®* - --no-rename =il 1E ALE5IH Trident= 282 7ML= 8¢ 7|& =28 0|E2
FX5t2 282 £ F7|E &2|LICt 0| M2 ontap-nas, ontap-san(ASAr2 A|AH ILah)

ontap-san-economy % ontap-nas-economy(qgtree 7t 27|) E2t0|HOf|A{ 2t X| & &l L|C}.

0|2{st M2 Z1E|0|LH3tEl QT2 0] KubernetesZE AIRSIHME AEE|X| 289| +H
Z7|= Kubernetes 2|F0{|A 2|5t = B0 FETLICE

* PVC % PVOl= 28 7HHH=X| 0122} PVC U PV7} B2|SI=X| OfR S LIEHHE 0|F 2| Z40|
ZIHELICE. Of FA2 +HsH2ALE RIHsHAS o ELICH,

=5 /N2

o

‘tridentctl import & AMESIALE Trident 7FHR7| FAMO| ZEtE pycE MAMSIH =28
tME = USLICH.

@ PVC M2 A8tz 3R £8E 7IMR7| 2l8ll “tridentct’ £ CHR2Z =57 LE AFEE HRIL
AL}
HA =H .

tridentctl AS
THA|
1. PVCE MAMst= M| AF2E PVC IHY(Of: pve. yaml)2 MAMTLICH PVC YN = name, namespace,

accessModes % “storageClassName' 7} Z2k|0{0F BfL|C MEfNMOZ pPVC H2 KA
‘unixPermissions’ & K| &g & JUSLICE

CHE2 2[4 AteFof o FLICt.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: my claim

namespace: my namespace
spec:

accessModes:

- ReadWriteOnce

storageClassName: my storage class
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@ T o7 ISHSHMAIR. PV O|E0|LE 28 T7(2 22 7t U= 7HH 27|
2
o

2. tridentctl import HHES A28l 250| ZEHEl Trident BHAE0| 0|21t AEE|X|0M EES
NQ5HAH| AlHst= 0| (0dl: ONTAP FlexVol, Element Volume)S X|™BtL|Ct. - £ 214&= PVC IH9|
ZEE X|Fot= ol 2Lt

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

PVC =M A2
CHA|
1. Qs Trident 7k 27| 20| Z&HEl PVC YAML T (O: pve. yaml)S MAMBL|CH PVC Tt = CHS
LH&0| I gh|0{of ShL|Ct.
° name % namespace HIEIH|O|E

° accessModes, resources.requests. storage storageClassNameMoF

o FM:
* trident.netapp.io/importOriginalName: #HAES| ZF 0|
* trident.netapp.io/importBackendUUID: 2&0| EX{St= A= YUID

" trident.netapp.io/notManaged (ME} AtQ): E|EX| $= SEC B2 true” 2
HFRLIC 7|22 false™ YLILH.

L HATC

rlo
rk

CIE2 HEld 283 /IR 218 oAl A ULC.

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 I} Kubernetes 22| AE0f| ®2etL|C}.
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kubectl apply -f <pvc-file>.yaml

Trident= EE2 AIS22 7142t PVCO| HiQl &L Ct.

oo

X #El= Eeto|Hof| thet THE =& 7t 27| 6| S AESHAIL.

ONTAP NAS 3! ONTAP NAS FlexGroup

Trident= ontap-nas ¥ ontap-nas-flexgroup E2I0|HE ALESIH 2& 714 27| E X[ LY.

* “ontap-nas-economy' E2I0|H = gtree +E0A AEE|X|E 2E[SIEE FlexVol 2&2
CHEOZ JIHE AU X|SHX| ¢&LICE “ontap-nas-economy E2F0|HE AL2SI0 gtreeS

@ I M gtree 71 27|(7]1& O|2|27])E HESIHA|IL. Trident?t gtreeE 7t S H A2
FlexVolE gtreeE E&ot= HAIQE &M 7 SLICE.

* ontap-nas % ontap-nas-flexgroup E2I0|HE &

E20|HE A8 MMEl 2 282 onTar 2HAEQ Flexvol SEYLIC.

‘ontap-nas’ EZI0|HE AI2SIH Flexvol 2852 7INe ™LX SUSLICE. oONTAP
22{AH0| o|0] EXSt= Flexvol E8BS ‘ontap-nas’ PVCE 7IHE £ USLICE.

OHA7EXI2 FlexGroup 28X  “ontap-nas-flexgroup® PVCE 7IHZ £ USLICH.

‘ontap-nas’

tridentctl2 AF23%t ONTAP NAS Ol X|
oF

CHZ OflFl= “tridentct’ S AFESH0] 2t2|d 2 &1 H2[EX| @i= =

B2 /s YHS HoFELIC.

A2 28

o E o == HH — i I- k=3
== —_

CH2 GllAl= “managed_volume'2t= 0|29 = ‘ontap_nas'2t= 0|52 A=A 7IHL= WHS

[

HojFLICt:

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

o Fom——————— Fomm -
fom - Rt et fom— - Bt +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
o fom o
fom - o fommm - fommm - +
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | cSabf6ad-b052-423b-80d4-8fb491alda22 | online | true |

et et fommm - fomm -
fom - o fom - e +
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el X Y= =8

‘—-no-manage’ QYUFE AMEY I Trident= =25 0|52 HASIX| AELICH.

CHE OIX= unmanaged volume'& ‘ontap nas MAEOM JHHZLICH:

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

o fomm - fom e
fomm o fomm fomm
| NAME | SIZE | STORAGE CLASS
PROTOCOL | BACKEND UUID | STATE | MANAGED |
o fo—m fom -
e o fomm - fomm -
| pvc-df07d542-afbc-11€9-8d9f-5254004dfdb7 | 1.0 GiB | standard

file | c5a6f6a4-b052-423b-80d4-8fb491al4a22 | online | false |
e fomm - e ettt
fomm - o fomm - fomm -

PVC =42 A2%H ONTAP NAS Of| |

CHZ OIRl= PVC =M S AFSSH0 22|d =& 4 HIEEY 282 7IMRE ¥ E EoEL

gl

n Koy =
el =8

LIS olAl= PVC F4 S AHE3H0] RWO M|~ 2E7F AFE MHAE 8labeb27-ea63-49bb-b606-
0a5315ac5£21 Ol “ontap volumel'2t= O|EQ| 1GiB ‘ontap-nas 2§ 7IMZLICL

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-
0ab5315acbf21"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

43



storageClassName: <storage-class—-name>

el X Y= =8

CHE Ofldl= PVC M S AFE6H0] RWO AM[A BEJH MY E WHAIE 34abcbhb27-ea63-49bb-b606-
0a5315ac5f34 OAM O|E0| ‘ontap-volume2 @l 1Gi ‘ontap-nas 252 7INHSLICt

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-
0a5315ac5£34"
trident.netapp.io/notManaged: "true"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: <storage-class-name>

gtree 7t 27|

@ Qtree 7tM27|= Trident 26.062| 7|= D[2|27]| 7[SYILICL 7|= DIE|27] 7|s2 &H 29F
SZ0M AFE & SIELICE

Trident 26.06 2 E{| ontap-nas-economy SEEI0|HE ALE3I0] 7| & ONTAP gtreeE TridentZ 7tX 2 = USLICH
gtree= FlexVol 81t flexvol/qtree 8Al9| gtree 0|Z, 12|11 ST gtreeS X &SH= #HAl =9 YUIDZ
ASESILICEH JHR 2 T2 Arare| HtNOl JEM 7| 1B A2 gtree 71N 70| = SYSHA M EEILILCE.

tridentctlS ALE510{ gtree 7tX 27|

gtreeE flexvol/qgtree WAIQ| 2F O|EQ = X|™ELICt L3 00| M= B = “ontap_nas_economy' 2|
FlexVol 2& “flexvol1 0| A] gtree "qtree1’E 7t ZLILCL.

tridentctl import volume ontap nas_ economy flexvoll/gtreel -f <path-to-
pvc-file>

gtree®| 0|52 HESHX| %1 71 R2{H --no-rename Z2HIE FIILLICE Trident?t 8 F7|E 22|5HX| &1
gtreeE 7IM22{H --no-manage S22 E FI}eL|Ct.

PVC O =H|O| M2 A5 gtree 7tX 27|
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: <pvc-name>
namespace: <namespace>
annotations:
trident.netapp.io/importOriginalName: "flexvoll/gtreel"
trident.netapp.io/importBackendUUID: "<backend-uuid>"
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: <size>
storageClassName: <storage-class—-name>

7|Z FlexVol 28 % qtree 0|52 R X|512{™H trident.netapp.io/importNoRename: "true"
olHO|ME —jrc—7f0|‘*'A|9. gtreeE 22|=|X| gt= WAOE 1M 22{H trident.netapp.io/notManaged:
"true" O{'H[O|ME FIISIHHA 2.

0x
0x

al
=

Hel" 7EN|(712e

Trident= gtree®| 0| &2 PVC 0|51t LX|SH=E HASIL FlexVol 22| 0| &8 ontap-nas-economy Y
AXOR HASHL|CH ME A2 = HALD K| Y&L|Ct.

- -O

rH

2| S&

——-no-rename

Trident= 7| & FlexVol 2& % gtree 0|2 |XIELICt. 0|E2 00| Trident BE |2 [h2tof stH, JHX|
O™ Trident”| gtree0l| CHSE AK| EE= OFRE A S 2t2e +~ SISLICEH

--no-manage
Trident= gtreeE HZESHX|TH ST +H F7|E #E|6IX|= ESLIC 0|E2 Trident BE A2 [H2}0F 51,
Trident= qtree0]| CHEE XHS L{ELHY| @*—”.2 AP StA{LE BH2IoHR] QaLICY.

L] E S5t

SHAIS O[N] Xt LHELHT| B S A= BR, 7HM 2 gtree= 2 qtreedl| IRt LHELYT| HXO0| M EE|= gtreed
LHELHZ| M&H DElg AM2SL|CE Trident= 71 27| Al gtreed]| 2l LHELH 7| HAHS SHEtetL|Ct AIA| AI INES
LHELHZ|7F EM3HE|0] Q1 7|Z FlexVol LHELHZ| M0 “default’ O| AL} H|O] Q= AL Trident= FlexVol 2 &2
sl LHELH 7| HMo = A0 ERIL|CE.

@ FlexVol 2& LHELH7| M2 HH|0|EstH ¥l OIREE STt FlexVol 28 LH2| CHE gtreeO|
dekg & —1‘- UELICEL. FlexVol 2&2| qtree?t O2E S{A|El Z20Tt gtreeE 7IHLAAIL.

£ JHO| Kuberetes S{AE{7H St 24 SYMS 71217 22 AHsHK 0HIA|
(D =eixsolM B2l 59 gree® ISR HIAIR. & S2AEJL SUst 252
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EEots HYQ = QI H|O|E 7t &=L Thu|E & ASLCE

ONTAP SAN

Trident= ontap-san(iSCSI, NVMe/TCP % FC) 9 “ontap-san-economy  E2I0|HHE A%t 28 7IH7|E
K| &gt

Trident= £t LUNS Eo*éf'— ONTAP SAN FlexVol 22 712 £ J&LICt 0|l= 2 PvCO| CH3H FlexVol

=52 MM3t1 FlexVol 28 LHO|| LUNS MAMSH=E ontap-san E2I0|H 2} L X|BtLICE Trident= FlexVol 282

71Xt PVC He|et A 734%”—|E|' Trident= 021 LUN2 X &3dt= ontap-san-economy 252 7INH2 & JUSLICH

=T Md

CHS o= 22[d S8t HA2Y 282 7IMee U S EoELICH
HelH £
2| 289 AL Trident= FlexVol 282| 0|58 pve-<uuid> YA Z HASI D FlexVol 28 LHS| LUN
0|22 'lun0'Z %‘°“—|Ef

Ct2 O|Ml= ontap-san-managed FlexVol 288 7tMZLICt ontap san default HAE0| RU=:

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

fossssssssssssesessssssasosossssssasssssass femmmm=== fosmsmssmssaaaas
o e s e s e e e e from e i
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

frosssscesme s m e e oo s e a e e e e s e freo=m==== frocssesssemeea==
fre=====m==s fEmsmesessesosssssssssss e sessososs==== fe=m====s fremmmeme=s WF
| pvc-dbeedf54-4e40-4454-92fd-d00£c228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5cedca’57 | online | true |
R frEmm===== fossseesmema====
fmmmmmmm==a e fmmmmm=ae fememema=e +

2| | X e

rr
i

CHE OIAl= unmanaged example volume' & ‘ontap san HAMEO|AM 7K ZLICH

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
ARttt Fosommmmes Fomcsmsmsmsmsoss
Pommmmmmm== Sttt Pommmmm== ettt +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmesesesese s s s s e ss s Fommmeme== o=
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block | e3275890-7d80-4af6-90cc-c7a0759f555a | online | false |

CHZ Of| A2t 20| Kubernetes ' = IQNZ} IQNS SR®5tH= igroupdl| DHEEl LUNO| = 82 CHE 2F 7t

EA|ELICE: LUN already mapped to initiator(s) in this group. 252 7t 222{™ O|L|A|0O|HE

H|7SALE LUN OHZ 2 shix|sHoF BL|C}.

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.1994-05.com.redhat:4c2elcf35e@

ONTAP SAN-economy Of

LS OlMl= ontap-san-economy HAIE0 22| S &2 H|2H2[H EES 7tHE WS EHELICH

el 282 7IM 2 Trident?t FlexVol2| 27 H S 7t 21 0|ES HEYLICL S FlexVolof|Al 02
LUNS 7tME mf 0 0|8 HE S 1eqdlof LIC}.

LIS OlXl= FlexVol “toimport Ol A “lun1"E 7tX 2} 2t2|%[= & “vol-managed-saneco’ £ 71X ZL|C}:

tridentctl import volume vol-managed-saneco toimport/lunl -f
importl.yaml

7tM27| 1unl F Trident= FlexVol2| 0|8 HBYLICHO|: trident lun pool xyz). et
FlexVolOfl M =7} LUNS 7 22 Al FlexVol 0| & AFE3HAIL.

tridentctl import volume vol-managed-saneco trident lun pool xyz/lun2
-f import2.yaml

@ ontap-san-economy HAEE= oF 0| SILIS| LUNZ 7N ZLICH ASEEE A5 o3
I RI|E Xtsete = USLICH
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2| E|X| g= 282 7MY 2 1 Trident= Flex\Vol2| ARHE 71X %¥&L|CH J2{L} FlexVolZt LUNS
Trident @Y %2 at0F gL Ct.

trident lun pool STORAGEPREFIX RANDOMSTRING

* STORAGEPREFIX &= HMAIE JMO| “storagePrefix ZfULICE 7[2Zf2 “trident” RIL|CF.

* 'RANDOMSTRING 2(&) MEist EXtEL|Ct.

LUN B2 Q7 Akg
LUNS| 0|22 *jun0"0|o{of BHL|Ct,

of

‘storagePrefix 0| "xyz Q! 2L LUNQ| XA| ZZ= Ct21p Z5LCh

trident lun pool xyz randomstring/lun0

QA

Trident= solidfire-san S2}0|HE AF235I0{ NetApp Element 2ZE 9|0 5! NetApp HCI 28 71 27|E
X gLk,

Element S2}0|tH= ZS2E| 28 0|22 X|UFLICH HX|0F Tridents S2E 25 0|20| Y= A4S

(D QLFEE CerELCh o2 YHOR =52 SHstL 1Ret =8 0I5= XFet U3 SHE =82
MM 2.

CHE OlFl= MAE element _default O|A “element-managed 252 7IMSZLICL.
tridentctl import volume element default element-managed -f pvc-basic-
import.yaml -n trident -d
fosss=sssssssscsessosssssasossssss=s=ssss s frEmm===== fomssessme=a====
fmmmmmmma=a fomemme e s s e e me s e ce s e s e e fmmmmm==e fommmema=e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
et fommmmaaa fommmmm s
fressmmsmmms fremsmsssesses s e s n e s e e e e e Tt e I
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
frosssssmse s m oo e s e o s e e s e R e e
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Azure NetApp Files
TridentE azure-netapp-files EEIO|HE ARSI 2& 714 27|E XA ELILCE.
Azure NetApp Files 2&2 7IH2{H 28 ZEE AIE5t0] 252 A'Es{of gLICH 28 2=

() =8u=2ul 20N /S0l 2 2R 62 S0f 0t2 E Z27}10.0.0.2/importvol1°9!
2L 28 ZZ£ “importvol1” LI}

CtS Of|M[= BHAENHAM azure-netapp-files 252 7I1MLH, 28 2=
azurenetappfiles 40517 ®LIC} “importvoll.

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

Fommmmmmemsmssesese s s s s s e o= P
Fommmmmomme Fommememerossrsreemenessosoeseoomomoms Fomomomme Fommomomos +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e Frommmmomos Fommmmememesemos
et Rttt Fommmmmos Fosmmmmmes +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274f-d94b-44a3-98a3-04c953c9%a5le | online | true |
Fommmmcmcosososssrs e e e e Ee T e E eSS eSS Fommmmmme= Pomemmsmsmssemss
Pommmmmmm== e cemes e s s s s s s s s ssss Pommmmm== o= +

Google Cloud NetApp Volumes
Trident= google-cloud-netapp-volumes E2I0|HE A5t 28 714 27|E X[AEL|C.

Ct2 oIl backend “backend-tbc-genv1 0l Al volume “testvoleasiaeast1'S 7t ZL|Ct.

tridentctl import volume backend-tbc-gcnvl "testvoleasiaeastl" -f < path-
to-pvc> -n trident

e tomm -
o tom e
tomm - tomm +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
e e
o tomm - e et
tomm - tom +

| pvc-a69cdal9-218c-4ca%9-a9%41-aeal05dd13dcO0 | 10 GiB | gcnv-nfs-sc-



identity | file | 8cl8cdfl-0770-4bcO0-bcc5-c6295fe6d837 | online | true

e, R
e e e e e e e b e e o e e e e o e e e e e e e e i
. e e 4

CHE WA= sYet 0 = 7He] 280| /= H R google-cloud-netapp-volumes &= 7IHZLICE

tridentctl import volume backend-tbc-gcnvl
"projects/123456789100/1locations/asia-eastl-a/volumes/testvoleasiaeastl"

-f <path-to-pvc> -n trident

o fomm -
R et fo————————— o
fo— fo———————— +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |

R et it L e fo— -

Fm e e e s
Fo—— fo—— +

| pvc-a69cdal9-218c-4ca%-a9%41-aeal05ddl3dc0 | 10 GiB | gcnv-nfs-sc-
identity | file | 8¢cl1l8cdfl-0770-4bc0-bcc5-¢c6295fe6d837 | online | true
|

R ettt e et fo— -

fm e e
Fo—— fo—— +

Trident =% O[S 4! &i|0|= AIEX} X|H

TridentS ArESHH 4o

d-dot= 280l 20| = o|Ext o|E2 XHE == ASLICE 0| S3l
=52 &7 A'Eot 3T Kubernetes E|&A(PVC)0|| DHEE 4= ASLICH FEoh #oll=
TE0M AHEXXE =& 0 ot RESS HAg =

IS 2t AR X|E 20|22 ddstr
|

| %
ACH, MY, 77| L= SHot= EE =82 0[2{¢ &E3 S WEL

AlZFst7| ol

MEX X 7tset 28 0l o 2|0I= XI¥:

=B 44, 7tH27| 8 28 HY.

* ontap-nas-economy EE2}0|H2| B2 Qtree =E2| 0|ET! 0| BIESS =T LICL

* ontap-san-economy E2I0|HH2Q| AL LUN O|E8t 0|5 EHIESIZ &L CH
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Mgk Are

o

* AF2XL X|H 25 0|22 ONTAP 2I 30| A =210|HO0f| A2t SBHEIL|CE.
* AMEXH XM glo|E2

ontap-san, ontap-nas ¥ ontap-nas-flexgroup S2t0[HHO|A2F X| &I EIL|C}.

—

=
=
* MEXXIE =28 0|82 7IZ &0 HEEIX| 5Lt

MEXX[E 7tset &8 0

—

=
20| 79 5%}

+ 0|2 HE3I0| 12 QR 2 Ol QET} LAISIH WIS MAO| MIBLIC SHX|T WE HBo| MY FS
28 0|22 71 BY 7ol o2t XIFELITY,

+ HiIC 70| 0|2 WIS ABOI0 28 0122 MW U= AE2|K| WEAS MY 4 QlBLICH Hotes
MEAL 22 WEB0) T 2748 4 ABLICH

FE ¥ of

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQ0",

"username": "<admin>",

"password": "<password>",
"defaults": {

"nameTemplate":

"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.Requ
estName} "

by

"labels": {
"cluster": "ClusterA",
"PVC": "{{.volume.Namespace}} {{.volume.RequestName}}"
}
}
ExE0
{
"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
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"username": "<admin>",

"password": "<password>",
"useREST": true,
"storage": [
{
"labels": {
"labelname": "labell",
"name": "{{ .volume.Name }}"

}o
"defaults": {
"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster

}t {{ .volume.Namespace }} {{ .volume.RequestName }}"

}

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

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

}

(-

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

ofl 2:

"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{

slice .volume.RequestName 1 5 }}""

2{oof & Abet

1. 2B IIMR719| 22, 7|E 280 EF ¥4l2| g0|=0| A= B2 20| S0| HOIo|EELICL oE S

CtS20f Z&LICE {"provisioning": {"Cluster":"ClusterA", "PVC": "pvcname"}}

52



N
K

2l 2F 7tMR7(0] 32 =8 0|52 Wil Folo| RE &0 FolE 0|8 #ESS WELICE
C

3. Trident= AE2|X| HFARE S S2t0|A HMXLE At

5. NAS 0|2 0| 2&9| AF2Xt X|H 0|£0]| 64XtE E1}tSHH Trident= 7| = HE A &l0f| 2t 28 0|52
X|EeL|CE COHE 2= ONTAP E20|He| 32 =& 0|E0| 0|8 o2 X1f5tH =8 MM T2 MAT}
AII[HE')'H_l |:|-
= [=] .

ol2] 4| Am|O|A0|A Trident NFS 22 2§

TridentS AFESHEA 7|2 HYAH 0|20 E2FS M-dot1 otLt O] &o] 2 H[QIAT 0] A0 A

S7E = ASLICH

7S

TridentVolumeReference CR2 A3 StL} 0| 42| Kubernetes U AT 0| A0 A ReadWriteMany(RWX) NFS
228 oHESHH 29 4 U&ELICE 0] Kubernetes HIO|E|E &2 M2 Ct21t 2+ 0|X S H|2TtL|Ct.
© Hots HESH| 28t 2] +F2 HM|A H|Of
- DE Trident NFS 22 Cato|s{o} SHE|L|C}

* tridentctl EE= 7|E} H|L4|O|E|E Kubernetes 7| 50]| 2| &=5HX| %2

0| Cto|o{ 122 & Kubernetes WY AMO|ANIA NFS 28 282 HO{FLICT

Primary PV Secondary PV

R D T T e 0

¢ Trident
namespace

primary

TVol €—p

TridentVolumeReference

primary/pvci

Slorage = Ccemesemscsemssenee
Volume
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o AAPVCE 1M

I 282 S/YLICH
A4 HYAHO|A ARXHE A4 PVC HO[E{0f| B A 4= = ABHS RFOFLIC

e CHet WY AT O[ A0 CRE YT & A= HetE ROSIUAIR

2 AE 22| K= CHA U ADO|A AQXI|A| TridentVolumeReference CRE A At 4 Ql= SIS HojgiL|C.

rulu

CHAF A O] A0 TridentVolumeReferenceS A A EtL|CH

CHA WA ADO| AL ARXHE AA PVCE EZ6H7| 2[8H TridentVolumeReference CRE M gLIC}.

CHet Ui Am o] 20] 5H¢| PVCE H-d el Tt

CHed HIYAHO| A9 £2RKH= A4 PVCE| H|O[E AAE AFESHY| 2|3l 5t¢| PVCE H-d gL Ct.

2 Sl oy HAATO|AS FEeLct

Ho

25H7| floh H}AHO|A ZF SRE A4 HYJAHO[A AF/K;, SHAE 22X 3 i WA H0[A
RS Yt =X|7F 2L, 2 THAOM AFEXF o] X[FELICE

THA|
1. AA HAAHO]A ARQKE: AA HJALO|ANAM PVC (pvel & MMSHY] CHA UUAHO|AS} BRE £
Ae Ho2 BHPLICH (“namespace?2. Ol shareToNamespace A2 AFESL|CH

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

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident= PV} ST HAIE NFS AEZ|X| 228 MM EtL|CH
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- HEZ PRE 222 A2 of2] UYAHO|AN K PVCE BRY 4 YLICLUSE S
‘trident.netapp.io/shareToNamespace: namespace2,namespace3,namespace4’ IL|C}.
() -+ 2 A8slo mE delamolrd BRY 4 UBLLCH oS S
‘trident.netapp.io/shareToNamespace: *

° AXM|EX| PVCE YUH|O|ESIH shareToNamespace A XA £ JUSLICH

2. 28 AE 2E|X}: A WY AHO|A ALK LA Y AT O| AN TridentVolumeReference CRE MAsh &
ULZE XAt RBACZt MY E|0 QJ=X] 2SN 2.

3. CHAM HIJADO|A AQXKE: CHA HQUAAHO| AN AA HJADLO|AS A ZXSH= TridentVolumeReference CRS
MMSILICH pvel.

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

i

4. CHA HIJAATHO|A ARXE: CHA HIJAAHO|A (namespace2)HM PVC (pve2)E MAMsta, 244 PVC
X|™6t7| ?I6Hf shareFrompvec =42 ALESL|CT.

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

() & pvcel 371 A4 pycELt &Lt Zotof ghLict,

21

Trident= CHAF PVCQ| shareFromPvC O{=E|0|M

S 90 AA PVE 72[7|1 AA PV AER|X| 2|AAE ZRHE
RHA| AEE|X] 2227} = ot 2EE22 Y PVE 44

LI} C& PVCet PVE HAXOZ HIQIEEl 2ME



HiL|C}.

Sh =5 A

012 HAAHO| AN SREIE 2ES AR 4 AUBLICH Tridents 22 HIYAH 0|20 M st ZF0f CHet
HHAEZ Rt D 2ES ;%6% CI2 Wl Amo|Aof Chet A A= RX|BLICHL E8S MEsHE BE
QAT 0| A7} AIHE|H Trident= et S5 ARBfLICt

“tridentctl get' S ArE5t0] 59| 2ES FEILICH
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A YA O|ALS AQAHE AA PVCE & ZX6H7| 2/l TridentVolumeReference CR2 MM gfL|C}.
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e CHAN 4|1 AT O] A0 TridentVolumeReferenceS A stL|Ct

thet i Amoj 20 22 PVCE HE=LICH
CHed HIYAmo| A9 £ARKH= A4 HIYAH 0|22 PVCE SHISH| fI6 PVCE dH LIt
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HLAHO|A ARXte| WU X7t HRBtLICH ZF HHAI0M AFEXF o] X[™ELICt
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1. AA HAAHO|A ARKE: AA HJALO|A(namespacel)NlA PVC(pvel)E M

AH
cloneToNamespace FME AE5I0] Y URJAHO|A (*namespace2)2t 'g"lgr-aa A= Hot2S
So{gfL|ct
AR .

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl
namespace: nhamespacel
annotations:
trident.netapp.io/cloneToNamespace: namespace?
spec:
accessModes:
- ReadWriteMany
storageClassName: trident-csi

resources:
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requests:
storage: 100Gi

Trident?} PV2} SHEt EHlE AER|X| 222 MASHL|C}

c HHE AEE SES A8 02| WIQAAHO|ANA PVCE 3/E £ JUASLICLUE &
“trident.netapp.io/cloneToNamespace: namespace2,namespace3,namespace4’ iL|LC}.

() - »2 Assiel 22 dYAHol20l BRY & UBLICH OIS S
“trident.netapp.io/cloneToNamespace: *

o ANIEX| PVCE YHIO|ESIH cloneToNamespace FMS EoTAIZ £ QUELICE

S AH 22|t cia HAATO|A AFXL7E CHA W ATH[O] A0 TridentVolumeReference CRE ‘&g £
U= HMHo RBAC7t HHE[0] Y=X| RISt A 2(namespace?.

=
CHAN HIQJUATHO|A AKX CHAN HIUAHO| AN AA PVC “pvct S A ZE8H= TridentVolumeReference CR2
AHA-|'6|-|_| |:_|.
ood -

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

CHAN | ATO| A AQXE: CHA HIRJIAHO|A (namespace2)0llA PVC (pve2)E MM, cloneFromPvC

o
L= cloneFromSnapshot W cloneFromNamespace FAZ ALE6HH A4 PVCE XA gL|C}.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
annotations:
trident.netapp.io/cloneFromPVC: pvcl
trident.netapp.io/cloneFromNamespace: namespacel
name: pvc2
namespace: namespace2
spec:
accessModes:
- ReadWriteMany
storageClassName: trident-csi
resources:
requests:
storage: 100Gi
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0j2{§l PVC M4
CHE CHAIE 21 CRD MM AME3HH 2 2 &0 24 28 2t2| 0[] 2AIE HdstAl2.

|
1. 7| Kubernetes S22 AE{0|A] C}S THAIE £88HAAIR.

a. trident.netapp.io/replication: true Of7H H4E AFESI0] StorageClass UM E MM SL|Ct
of|

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: csi-nas
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-nas"
fsType: "nfs"
trident.netapp.io/replication: "true"

b. 0|Xo0f| MMt StorageClassZ PVCE MM gtL|Ct.

o

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

storageClassName: csi-nas

c. 24 HHE A25I0 MirrorRelationship CR2 A etL|Ct,

of

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

name: csi-nas
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spec:
state: promoted
volumeMappings:
- localPVCName: csi-nas

Trident= =&0i| Ciet LHE ME2t S&2| 2xi H|0|E E=(DP) AEiE 7tX 2 CHE MirrorRelationship2]
AEf HEE MFZLICH

d. TridentMirrorRelationship CRZ 71X 2t PVC2| LHE 0|E1 SVME YO MA|2.

kubectl get tmr csi-nas

kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
generation: 1
spec:
state: promoted
volumeMappings:
- localPVCName: csi-nas
status:
conditions:
- state: promoted
localVolumeHandle:
"datavserver:trident pvc 3bedd23c 46a8 4384 bl2b 3c38b31l3clel”
localPVCName: csi-nas
observedGeneration: 1

2. X Kubernetes 22 AEMM CHS THAIE SHSHMAL.

a. trident.netapp.io/replication: true O{7{H~E AF235H0] StorageClassE M4 etL|Ct.
o

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

name: csi-nas
provisioner: csi.trident.netapp.io
parameters:

trident.netapp.io/replication: true

b. CHAF Bl AA HEHE AF3I0] MirrorRelationship CRS A gtL|Ct.



of

kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
state: established
replicationPolicy: MirrorAllSnapshots
replicationSchedule: 5min
volumeMappings:
- localPVCName: csi-nas
remoteVolumeHandle:
"datavserver:trident pvc 3bedd23c_ 46a8 4384 bl2b 3c38b313clel”

TMR spec Ol= 4702 X &9 EHEIL JUSLICH. ot= A MEiE HHS= state(EE 5A
AEf & X)), 22 PVCE '°."_J7—|=' =& MHE1 HESH= volumeMappings, J2[10 Of2H0| AHEl MEHA

replicationPolicy % replicationSchedule BERL|CE

‘replicationPolicy’ % ‘replicationSchedule’ EEE MEH Al

L

=]
‘replicationPolicy & ONTAP2| H|S7|A sSnapMirror MM O|EC=Z MNSIM
‘replicationSchedule & ONTAP AF|E O|ECE MHHMSIHMAR. & EE F
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WS Tridents SISOl TAHE ST =A MM E= AHZS ASHLCH S
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MNE of olzfst WSS MFSHIAIR. A MFE Fol= FMolL} AAFS WM 4
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Trident= A= SX| HH 5l AHZ ALESH0{ SnapMirror 2HA4|1E M-St & 7|SHErL|CH,
1. O|™of| M AM$t StorageClassE AF25t0d 2 Z(SnapMirror EtZl) &g t= PVCE MM stL|Ct.
ol

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: csi-nas
annotations:
trident.netapp.io/mirrorRelationship: csi-nas
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 1Gi
storageClassName: csi-nas
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Of|7|X| 42 MYLH A| EX PVC 54
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1. 7|2 Kubernetes 2HAE{0M PVCO| ARHARS Mdstn AHARO| MM E wi7bx| 7|CHiL|ct.

2. 7|2 Kubernetes 22{AE{0| A TridentTridentSnapshotinfoCRE MAM35t0] LHE MEE AOMA|Q,

o

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

name: csi-nas
spec:

snapshotName csi-nas-snapshot

a. HX Kubernetes 22{AEU|A TridentMirrorRelationship CR2 spec.S state ZEE promoted &

IHIO]ESt _spec.volumeMappings[].promotedSnapshotHandle 2 A AFQ| internalNameL 2
H-™ELCE

3. X Kubernetes 22| AE{0f| A TridentMirrorRelationship2| A Eff(status.state = =)7} promoted 2
SHEIU=X| 2eleti|ct,

£ HojMO= AT E HEIE ALEdHOF
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EHA|

1. 2 Kubernetes 22{AE 0| A TridentMirrorRelationship2| spec.remoteVolumeHandle ZE Z}0|
0| EE| Q=X BHOISIAIA|D.

2. HX Kubernetes 22{AE{0| A TridentMirrorRelationship2| spec.state Z = “reestablished’ 2
O|o| E-LCE

7t &

Trident= 28 281 24t 280|M CH2 2 S X[E LI

7|2 PVCE M EZX PVCZ EHF|EL|Ct
7|2 pvCet B& PVC0|0] QU=X| EOISHAAIR.
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1. MFE Bx (4 22 AE 0| M PersistentVolumeClaim 3! TridentMirrorRelationship CRDE A{F|EtL|C},
A
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* HZX PVCO|A MirrorRelationship= AKIRLICH O|EA| otH S| 2tAH7F 2O ELICE.

* L= spec.state ZEZS  promoted = YUH|O|ESIMA|IL.

PVC AH|(O10f DI2{E &)

Trident= 2|2l PVCE &018t0 22 AHIZ A|S817| Hof| 2| 2HHIZ s{F|IEL|Ct.

TMR AHK|

oj2{& Ao St A TMRE AK|SHH Trident?t M| E 2t=8t7| Mol LIHX| TMRO| promoted AEHZ
MetEIL|CH AMH| Ao 2 MEYEI TMRO] 0| 0| promoted AEHQI 2 7|E O] A7t gl B2 siie TMRO|
HAHE| 12 Trident= 22 PVCE ReadWrite 2 SZA|ZILICE O] AX|= ONTAPS| 2Z EE0]| thst SnapMirror
HEIH|O|E S SHMIZLICE &= 0| 2&S 0|2 2tA[0f At5t2{™ A 0[2] 2AIE WL W] _established 25 =A|
AEHO| Af TMRE AF23HOF BHL|CE.
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ONTAPO| 22t21 e mff O|2] 2HAH|E Holo|EFfLICE

02 2HAl= 88 = AN EX| LHI0|ES 4 UJELICE state: promoted EE state: reestablished
ZEE A}%ofOZI tﬂﬂa OO EY = JUSLICE i EES LUt ReadWrite ZEECE &4 I
_promotedSnapshotHandle_2 AIE5t0{ 91Xl 252 S¥Y E& AHAS X|FE = JASLICL

0%

ONTAPO| 22t mf O|2] 2AH S HHO|ERfL|Ct

Trident?t ONTAP 2 AE0| &Y HAZAE[X| 42 %;EHOHH CRDE AF23t04 SnapMirror YC|I0|EE +3g 4
AELICE CF2 TridentActionMirrorUpdate CGllH| &AlS XA,

o

apiVersion: trident.netapp.io/vl
kind: TridentActionMirrorUpdate
metadata:
name: update-mirror-b
spec:
snapshotHandle: "pvc-1234/snapshot-1234"

tridentMirrorRelationshipName: mirror-b

status.state TridentActionMirrorUpdate CRD2| HENE LIEFHLI|C}. Succeeded, In Progress, EE= Failed
WUS 7H = UAFLICL

CSI EEZX| AIB

Trident2 "CS| EZ2X| 7|5"2 A250 Kubernetes 22{AEH| Y= 0| MEiMOZ
=52 Mdotn AZY £ ASLICE

HR

CSI EEZX| 7|52 AHE5HH 2|H 8 7t8 =S 7 |“*O§ =& AMAE LE o9 M2 Mok & JA&LICH
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Z2H|H'YE O[S 67| 9IeH Trident= CSI EZ2XIS AFEBILIC
CSI EZ2X] 7150] el XS] ot AAIR "0i7]".

Kubernetes= & 7HX| 1Rt 28 HiQIY Z=E MSHLIC

* “VolumeBindingMode' 2 “Immediate’ 2 AN stH Trident= EEZX|E D2{stX| 1 252 MMELICL 28

Hiolel 5! & T2H|X Y2 PVC M4 Al X2|EL|C} 0= 7|2 "VolumeBindingMode 0|t EZ2X| H|<F
EUE HMESIX| gtz SHAH| MYLLICH SF S ES QESH= Pod2| AAHEY 27 Ateof 24810
MMEIL|C}

ood .

* "VolumeBindingMode & "WaitForFirstConsumer £ AX&3stH PVCH| Cist 7 2 &2 MM 9l HiQIZ0] s
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@ WaitForFirstConsumer HIQIEY HE= EEZX| 20|22 ERE SIX| FELICt CSI EEEX]
7|3t EHE ALE Y £ JESLICE

kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elleda2108024935ecfcb2912226cedeafd99df",
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:"2020-10-14T12:41:49z2",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdo64"}

* SHAHS LEO|= EZEX| 2lAlg E5H= 20|=0] A0{0F &LICHtopology. kubernetes.io/region
% topology.kubernetes.io/zone). O[2{Tt 2l|0|E2 Trident’t EEZX|E QAT F S2{H TridentE
AXI5H7| Hof| FHAE Q| ==0i| RU0{0F LT

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/os":"linux", "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"}]

[node2,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "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":"amd64", "beta.kubernetes.io/os":"linux", "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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Trident AE2|X| HAE= 718
sHollc = X|@lkl= gy 8l 2|H

B0 =F0| WY ELCt

CIS2 A= Ho|of of ILICE.
YAML
version: 1

storageDriverName:
backendName:
managementLIF: 192.168.2
svm: iscsi svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes.
topology. kubernetes.
topology.kubernetes.

topology.kubernetes.

JSON

1,

"storageDriverName":

"version":

"w

"backendName" :
"192.

"iscsi svm",

"managementLIF":
"svm":
"username": "admin",
"password": "password"
"supportedTopologies":

{

"topology.kubernetes
"topology.kubernetes.

"topology.kubernetes.
"topology.kubernetes.

LtEtLH=

=90
ez =ES

MEHK

— 171

MEHM O
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— =1

ontap-san
san-backend-us-eastl

7.5

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

io/zone: us-eastl-b

ontap-san",

"san-backend-us-eastl",

168.27.5",

4

[

.1o0/region": "us-eastl",
io/zone": "us-eastl-a"
io/region": "us-eastl",
io/zone": "us-eastl-b"

Z DZH|XJst=E A4
supportedTopologies
o|2{et HAIE S ALESt= StorageClasses?| 2%, XA &= 2|T/SH0| AAHZ E OHE2[|



supportedTopoIogles 2 Hlled 2|™ 9l Y 52 HS5h= o ArgEL|Ct. of2{et 2| 8l
() %2 StorageClassOll AIZE 4 UL 618 JHs3t gt B2 LIErdLICE oS0 MSE 2/

FHo| ot MLES XSz StorageClasses?| A2 Trident= dliE BHAE0| E&S MM eLICE
‘supportedTopologies & AEZ|X| EEHZ Hog £ QJUELICI. CIS OE EHESIMUAL.

version: 1

storageDriverName:
backendName:
managementLIF:
svm:

username:

nfs svm

admin

password: password

ontap-nas

nas-backend-us-centrall
172.16.238.5

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:

O] 0| M region H
‘topology.kubernetes.io/zone' = A E2|X| 22 Al

2tHA: EEEX|E

SHAHS LB HSE=
AELICL O|E Sdli PVC 20| Lot THE AfﬂEl

workload: production

supportedTopologies:

- topology.kubernetes.
topology. kubernetes.

labels:
workload: dev
supportedTopologies:

- topology.kubernetes.
topology.kubernetes.

zone &|0|=22

oA
— 1

15t=

U= EE9| 59 Teto] ZHELILE

Ltz

apiVersion:
kind:

68

o=
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[ [

SHMA|.

StorageClass

AEZ|X| E9

StorageClasses=

EEZZX| 20|22

io/region:

io/zone:

io/region:

io/zone:

L=X-13
=

[e]]

| -
AN

A
T

Iru

Holglct

7|9tO 2| StorageClassesS

storage.k8s.io/vl

us—-centrall

us—-centrall-a

us-centrall
us—-centrall-b

o
o=

AEE|X| 3} Tridentoi| A T2H|X]

ofsto] EEZX| HEHE X

L H=20
c>|°|_|' =2EET= A

t

{X|ZE LIEPHALICE topology.kubernetes.io/region %

XIE XZELIC.



metadata:
name: netapp-san-us-eastl
provisioner: csi.trident.netapp.io
volumeBindingMode: WaitForFirstConsumer
allowedTopologies:
- matchlLabelExpressions:
- key: topology.kubernetes.io/zone
values:
- us-eastl-a
- us-eastl-b
- key: topology.kubernetes.io/region
values:
- us-eastl
parameters:

fsType: ext4d

2/0fl M|=E StorageClass H2|0|A volumeBindingMode "&£ ‘WaitForFirstConsumer = HEH™E|0
UELICE. O] storageClassZ RHVEl pvceE PodUM HZF W7IX] XN2|=X] f&LICH, O2|1
‘allowedTopologies £ AMEY FHW} X[H2 MSELICE. ‘“netapp-san-us-eastl StorageClass=
20l HO|El san-backend-us-eastl A0 PVCE MMEtL|Ct.

3CHA|: PVC MM 3l At

StorageClassE ‘dddt1 ol =of o EHO™ O|x| PVCE Mg 5= ASLICH

Ot2H OIA|E EZSIM R spec:

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

O BiL|HAE S AESHH PVCE W d5tH Ch3at Z2 207t LIEFEL|CE

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?t 252 MAst PvCO| HIQIHSI2{H =0 M PVCE AESHNAIR. CHS 0| &ESHIAIRL.

70

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 KubernetesO|H| us-east1 X[H0| U= =0 PodE OIYSHES X|A|SHH, us-eastl-a £
us-eastl-b YHO U= ZE L& FOf|A] MEHSILICE.
=

CHE £3S HESHAIL.

gl

ES
=

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

SHANIE E AUL|O|ESHH CtS2 Z St E 2L|Ct supportedTopologies

ot

7|Z Bl E £ AL|0|ESIO] supportedTopologies 382 XY £ QUBLICE “tridentctl backend
update. O|&= 0|0 Z2H|XN'HEl S E0l= 2 O|X[X| ¥ 0|= PVCO|ZH AFREIL|CE

KpMet HE 2]

* "ZiE0[H Q] 2laA 2|


https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/

* "nodeSelector”

+ vEIShY B HHE

X =1

* "Taints & Tolerations"

Trident AEHAF ZHH

Kubernetes 28§ AWM 7 EE(PVs)2 282 AIE SAH2 S 243 ELICE TridentS
NI *c'i’SE.J EEQ| AHAE Mdstn, Trldent QEOM MAE AHMS IIHD, 7|E
AHLOM M SES WAMStD, AHAKOAN EE HOIHE S7Y & USL IEf

e

=5 AHA2 ontap-nas, ontap-nas-flexgroup, ontap-san, ontap-san-economy, solidfire-san,

azure-netapp-files % google-cloud-netapp-volumes =2I0|HOf| A X[ EL|C}.

A ZFst7| Mol

AHMOR FAStEH 2 AMA HEE2{Q CRD(AEAT HO| 2[AA Ho|)Jt QL0{0oF ZL|Ct O]= Kubernetes
LAAEZ| O[] MRARJL|CHN: Kubeadm, GKE, OpenShift).

Kubernetes B ZLEH0]| AHAF AE S2{9F CRDIF ZE|0 UX| 2 B3R =5 AU HEED S HIZHLICIS
AESHAIAIQ
[ [ = .

@ GKE 280l 2C|UHE 2§ AHAS Hdsts 22 AR HESHE YHSHK| DHYAIR. GKEE
LHEE sAHT AR HEERE AE-LICL

. "VolumeSnapshotClass'2(E) M- gLICt XMt LS "VolumeSnapshotClass"S(2) HZSHAIL.

° “driver’ = Trident CSI E2t0|HE Jt2|ZLIC}.
° deletionPolicy & ‘Delete £ Retain ¥ £ UESLICH. "Retain 2 HH™GHH
‘VolumeSnapshot ZiK|7} AH|E[H 2t AEE|X| F2{AHL| 7|2 S2|X AHAFO| FX[ELICE

o

cat snap-sc.yaml

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

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

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

source:
persistentVolumeClaimName: pvcl

° O] 0[X|= pvel 2= O|E2] pvcol CHSH 2&

snap 2 HMYLICE. volumeSnapshot2 PVC FAISHH AN AHAS

‘VolumeSnapshotContent ZHA|QF HZAEIL|CE.

S 28 AWM NS WD AWM OS2 pvcl-
A L

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

° VolumeSnapshotContent ZM|E pvcl-snap VolumeSnapshotd| CHoH ARSI AT 4~ QI&L|CH
Snapshot Content Name' £ O A®ARZ MB8t= volumeSnapshotContent ZHH|E

MERLCL. "Ready To Use OfHHSE AHMMS A0 M| PVCE Hde = ASS LIEF-LICY

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

=& AH40|M PVCE et

o

‘dataSource 2 AMESIH volumeSnapshotO|2H= O|EQ| “<pvc-name>'E HIO|F AAER
At83H= pvcE MAd £ JUSLICH. pvedt MHEH podo| HZESIH CHE pvcet ORIEX|Z
A = USLICEH.

@ PVCE AA 227} S} HHAIE oA MM EIL|C}H "KB: Trident PVC AHAR|M PVCE MAMsH=
A2 CHE HWAIEH M S 5 QUSLICHS(E) BESIMA 2.

CtS Of|dl= “pvci-snap S H|O|E 2AE ALESI0{ PVCE MM etL|C}.

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

=5 2-M IR

Trident= "Kubernetes AFSl T2 H[X'J &l AHA TENA"S X|ASH] S2{AE 22| X7}
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e
1. 22{AH #a|xt:

HHAIE AMHAFS HXSH= volumeSnapshotContent ZHA|E MABL|CtH O|ZH A| SHH
TridentO{| A AHAF 2

| =
IEZ Rt AMFELICH

o BHOlE ALHAFO| O| 2 “annotations Of| Al “trident.netapp.io/internalSnapshotName: <"backend-
snapshot-name">"= X|H5HA| Q.

° <name-of-parent-volume-in-trident>/<volume-snapshot-content-name> &
‘snapshotHandle O X|™SIMA|R. O0[ZI0| ‘ListSnapshots TEUHA 2/F AHAFE{Z} Tridento|
H3dh= st WHYLICH

@ *<volumeSnapshotContentName>'= CR HE X2 ZHOZ Qldl| eHAll= ALHAF 0|21}
&t X|SH= A2 OtHLICE

o

CHS Ol = A= AHAF snap-01"8 HZS= “vVolumeSnapshotContent LEMEE MMetL|CH

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>
volumeSnapshotRef:
name: import-snap
namespace: default

2. 22{AH 22|X}: volumeSnapshot M| E & Est= CRE MMBILICH volumeSnapshotContent 0|22
K™HE HUAAHO[ANAM VolumeSnapshot AFHR Hot2 RHTIL|CY.
ofl

Ct2 OlXl= “VolumeSnapshot 2h= 0| E2] CRE M35, “import-snap’E & X511
"VolumeSnapshotContent 2t= 0|&2| “import-snap-content' & &&= gfL|C},

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

name: import-snap
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spec:
# volumeSnapshotClassName: csi-snapclass (not required for pre-
provisioned or imported snapshots)
source:
volumeSnapshotContentName: import-snap-content

3. LHE M2|(Er =X 2R 218): 258 A MMI|7L M2 MM El volumeSnapshotContent "8 QASHT

AH
H.
‘ListSnapshots @&E2 AMMEILICE Trident?t "TridentSnapshot' & A AEHL|LCE,

° 2|2 snapshotter= "VolumeSnapshotContent'E ‘readyToUse =, "VolumeSnapshot'E “true’ £
H-™ELCE
° Trident7} BF2tEIL|CE readyToUse=true.
4. DE AEX: M PersistentVolumeClaim & EZSHI| I8 "volumeSnapshot & MAMTiL|CE.
47|M “spec.dataSource (5 spec.dataSourceRef) O|E2 volumeSnapshot O|SQLICE

of

CtS of|Ml= “VolumeSnapshot 2H= 0|£9] “import-snap  S(2) & Zst= PVCE MM EtL|Ct.

rir

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

ARME ALESH =& HIoIH 57

AHACIEIEZ| = 7| 2802 &AM U ontap-nas ¥ ontap-nas-economy E2I0|HE A5
DT2H|NYE 252 %t =2Hd 2 0|6HA SLICH ARAR|A 21 C|0|EHE S76t2{™H . snapshot CIEEZ|E
MO AR.

ML

& 24 53 ONTAP CLIE AHE3I0] 283 0T ARk 7|1=& ME= SRELIC

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

vol3 snap_ archive
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() LU =AEe swsiel 7z 28 40| H0|LofLITh AU SAl=0l MEE F E8 HOIE
chet w3 Abgte AM gLt

ARMOIM =& WAE| 53

Trident= TridentActionSnapshotRestore (TASR) CRE AF25I0| AMAFNA MESHA HXI2| 28 S 2
HSELICE o] CR2 BEH Kubernetes YO E ASoIH &Y 2t 20|= X|&E|X| 4&LICE

Tﬂdenﬁfontap—san,ontap—san—economy,ontap nas, ontap-nas-flexgroup, azure-netapp-
files, google-cloud-netapp-volumes ¥ solidfire-san EE2I0|HOA AL 212 X|&IEL|CT.

AlZFsE7| o
HIIYE PVCet At 7tstt 28 2 H 40| RLo{OF BHLCt.

* PVC HENTt HIQIG = A =X] Sl tL|Ct.

AN —

kubectl get pvc

* 2 AUAE A EY FH[It ==X =l
kubectl get vs
CHA|
1. TASR CRS MMgtL|Ct. O] H| M= PVC pvel X 28 AHAF ‘pvci-snapshot 8 CRS MM EHLICE

(i) TASRCR2 PVC % VSTt ZAfot WA 0|20 210{oF gLic

cat tasr-pvcl-snapshot.yaml

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

name: trident-snap

namespace: trident
spec:

pvcName: pvcl

volumeSnapshotName: pvcl-snapshot

2. AL M S@I52{H CRE M E3HMIR. 0] ool M= A AN M SRSLICE pvel.

kubectl create -f tasr-pvcl-snapshot.yaml
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tridentactionsnapshotrestore.trident.netapp.io/trident-snap created

21

Trident 24 4F0f| M C|O|HE SRARLICH AHA 52 HEli= TS0 20| =ele = ASLCH

kubectl get tasr -o yaml

apiVersion: trident.netapp.io/vl
items:
- apiVersion: trident.netapp.io/vl
kind: TridentActionSnapshotRestore
metadata:
creationTimestamp: "2023-04-14T00:20:332Z"
generation: 3
name: trident-snap
namespace: trident

resourceVersion: "3453847"
uid: <uid>
spec:

pvcName: pvcl
volumeSnapshotName: pvcl-snapshot
status:

startTime: "2023-04-14T00:20:342z"
completionTime: "2023-04-14T00:20:372"
state: Succeeded

kind: List

metadata:

mn

resourceVersion:
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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

@ L3t A2 “deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml'S €11
‘namespace’ £ H|QJAHO|AZ AHH[O|ESHYAIR.
R ERE]
*"EE AL
* "VolumeSnapshotClass"
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@ VolumeGroupSnapshot2 H|El APIE AHE35t= Kubernetes®| HIEL 7| S &ILIC.
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* VolumeGroupSnapshot2 AAst7| H0f| VolumeGroupSnapshotClassE MASHUA| 2. XIS LI 2
"VolumeGroupSnapshotClass"S(E) ExsIAl2.

apiVersion: groupsnapshot.storage.k8s.io/vlbetal
kind: VolumeGroupSnapshotClass
metadata:

name: csi-group-snap-class

annotations:

kubernetes.io/description: "Trident group snapshot class"

driver: csi.trident.netapp.io
deletionPolicy: Delete

* 7|1E AER[X| 2HAE AHESHH E4= 2|0|S0] ZetEl PVCE st Lt 7|E PVCO| 0|22t 20[ES
X J}SH|C}
T = .
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CtS of|= “pvci-group-snap S HIO|E| AAZ A3} “consistentGroupSnapshot: groupA'S 20|22
ALE5t0] PVCE ‘dMefLICt 27 Atgol w2} 2[0S 7|2t gf2 HolgLCt.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl-group-snap
labels:
consistentGroupSnapshot: groupA
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 100Mi
storageClassName: scl-1

* PVCO| XM E A1 St 2{0|&((consistentGroupSnapshot: groupA)s AMHESHH
VolumeGroupSnapshotS THSL|C}.

Ol dfoM= =28 I8 A4S HYELICh

apiVersion: groupsnapshot.storage.k8s.io/vlbetal
kind: VolumeGroupSnapshot
metadata:

name: "vgsl"

namespace: trident
spec:

volumeGroupSnapshotClassName: csi-group-snap-class

source:

selector:
matchLabels:

consistentGroupSnapshot: groupA

 Ausr| UBR MAE Y AUNS ALSS0] Y YT BES BT 4 UBLICHL 28 18 AYae
sfLESl E9I2 278 4 giALICH

=5 2HA4 5 ONTAP CLIE ALE3H0 28 0T AHAH0f 7|=& HEiZ SELICH

clusterl::*> volume snapshot restore -vserver vs0 -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-
8.2/client/config/crd/groupsnapshot.storage.k8s.io volumegroupsnapshotcl
asses.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
8.2/client/config/crd/groupsnapshot.storage.k8s.io volumegroupsnapshotco
ntents.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
8.2/client/config/crd/groupsnapshot.storage.k8s.io volumegroupsnapshots.
yaml
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kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-8.2/deploy/kubernetes/snapshot-

controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-8.2/deploy/kubernetes/snapshot-

controller/setup-snapshot-controller.yaml

CD 2t A2 "deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml' £
‘namespace’E UL AHO|AE AH|O|ESHYAL.

lzqd 213

- O—

r

* "VolumeGroupSnapshotClass"

‘UEE AR

[e:]
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i
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