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BRI EHEEIENIEE
BiE Volume

#2137 PersistentVolume Claim (PVC) - fEFERER Kubernetes StorageClass E3K1F
EY PV o ZA18 ~ &I LU PV #8(ZE Pod ©

45 B

JIUTRSY

https://kubernetes.io/docs/concepts/storage/persistent-
volumes [" PersistentVolume Claim""] ( pvc ) BFEEEL persistentVolume

HYZEK o

Al PVC RREBEKRFEEFHFEA/NNFEURT - £EEEIES AILUERAERIBY StorageClass ZRIZHIiER
PersistentVolume A/NITFEVRTUAIREIR ~ BIINZAAESARTS B4R ©

i PVC 218 > IS AR HAIRESE A Pod o

#1I PVC

1. B PVC o
kubectl create -f pvc.yaml

2. FEED PVC #REE o

kubectl get pvc

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

1. RHFR@EEA Pod ©

kubectl create -f pv-pod.yaml

@ A UFE BT kubect]l get pod --watch ©

2. BERRHR @ EREE L /my/mount /path ©



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

3. fTIRTERILAMIER Pod © Pod FEFER R FBFE « BZHIFERNERE -

kubectl delete pod pv-pod

EHEFBE



PersistentVolume Claim £ & ;58

BB EAR PVC AHRRHEEIE o

AJ72EX RWO 1 PVC
IEEHEERER rwo FEERNEZ PVC ~ B89 StorageClass HHEAHE basic-csi ©

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

%M NVMe / TCP B PVC

LEEEFIRET NVMe / TCP W& ZA PVC ~ MiR{HEdss%, StorageClass 18R rwo FBY protection-
golde

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold



Pod E:fiEE A
BELESHIFRTI PVC B E Pod BIEZNAHRE o
BAAERG

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
name: "http-server"
volumeMounts:
- mountPath: "/my/mount/path"
name: storage

E7K NVMe / TCP #H%E

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

B E AR N B G BhpYF4AEE T PersistentVolumeClaim ~ MAIZES Trident B EAREE IR EL ~
B"KubernetesF Trident4{4" o

=11l
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EfVolume

Trident Kubernetes A& IRE T T B ML ERIBETHIEEEES - SKEMER
iISCSI ~ NFS ~ SMB * NVMe/TCP #1 FC i EFrEEMECERE ©

BRFiSCSI Volume

SR LUER TSCSIERAL BTN KIEFTISCSHFEMIERE (PV) o

@ iISCSIHIEEETEZ1E Tontap—sans + TONTAP—san#&#E ) - [Poolidfire—san) Z5EBEHTE
o~ BEKubernetes 1.16 X EHHRZS ©

S EF1 . 3B E StorageClassI{Z1EVolumelg s

#5%E StorageClass EHEIUERE allowVolumeExpansion I ZE 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

HHRBFEERStorageClass ~ sA4REEILIEUE S TowalumVolume Expansion] 2% °

HER2 | (ERIEIEIIAStorageClassiE I —EK A E i HETFRE
4R PVC BRI E#T spec.resources.requests. storage MRMEHIFAEAR/N ~ IR/ NABRIRRIAK

1\ o

cat pvc-ontapsan.yaml



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

Trident §E171F48 Volume (PV) -~ WG HEBERFEE Volume Claim (PVC ) #8RgE# o

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£2885dbo71 1G1 RWO

Delete Bound default/san-pvc ontap-san 10s

TER3 | ER—(EEZZEPVcHPod
1% PV MiINZE Pod ~ MUEEEEA/ o FBZEISCSI PVHIK/NEREIE R :
* YN PV MINZE Pod  Trident BEHEFEIRIETHIEE « EFHEE « WABRERERFHAR)N o
* BESFEKRNN PV BIAR/NEE « Trident BERFERIGETHMIEE o Eif kA EREIEHEEPodZ

% ~ TridentZEMFWEB W FFABERRARHIK/) o 282 - KubernetesBTEIBRTIFEMINTRE « F
FTPVCK/ o

7RI ~ FEIULFER Tshan -PVel BIPod ©



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

$ER4 . REPV

EERBMI1GEILE2GIHIPVAN « sE4REEPVCIES ~ Wi sec.resumes.requests.storage] EH22Gi o

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"
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
#

$E35 | ERrEiETT
A LSS PVC ~ PV H Trident Volume BYA/N ~ WUEEBIE R 2 RIE FIE(E



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

ERIFC Volume
fEaILAfER CSI BRECEFETNRIETE FC #1548 Volume (PV) o

@ EEENFZEX 2 4% FC Volume #EFE ontap-san * FBE Kubernetes 1.16 KB HThRZs o

HEF1 . sREStorageClass Az EVolumelE7E

#REE StorageClass EEIUKE allowVolumeExpansion M ZE 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



B BEERStorageClass ~ sa4REELLIEMUE S lowalumVolume Expansion) 2 °

S ER2 | (ERIEEIIAStorageClassiE I — Bk A E AR E
4REE PVC BRI EHT spec.resources.requests. storage MRMERIFAEAR/N ~ IER/NABRIRRIAKR

/o

cat pvc-ontapsan.yaml

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

storageClassName: ontap-san

Trident §#171F48 Volume (PV) -~ WG HEB RS Volume Claim (PVC ) #BRgE# o

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

FER3 | EE—(EEZZEPVcHPod
% PV MIINZE Pod ~ LUEEEEKR/ © 38 FC PV FIK/NE ISR
* YN8 PV MINZE Pod ~ Trident EEREFRIGIETHEE « EFRHEES - YABREZRRFHIKR) o
* BEAFEKRMNII PV BIAR/NEE « Trident BERFRIGIETHMIEE o Eif kA EREIEHEEPodZ

& ~ TridentZEFIFHEB W FIHABERZRIIK/N o 7A1%% ~ KubernetesBIEIBTEEMINEME - E
HPVeA/N o

10



TEUEEEHIP ~ FEIIFEA Tshan -PVel BIPod ©

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: 1Gi

Access Modes: RWO

VolumeMode: Filesystem

Mounted By: ubuntu-pod

$ER4 . RRPV

EERBM1GEILE2GIHPVAN « 554REEPVCES « 1§ sec.resumes.requests.storage] B 22Gi o

kubectl edit pvc san-pvc

11



# 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"
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
#

$E35 | ERrEiETT
A LSS PVC ~ PV H Trident Volume BYA/N ~ WUEEBIE R 2 RIE FIE(E
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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

ERINFS Volume

TridentS2 1B A ERER NFS PV #7388 = © ontap-nas ° ontap-nas-economy ’ ontap-nas-
flexgroup ° M ‘azure-netapp-files & o

HEF1 . sREStorageClass Az 1EVolumelE7E

EERENFS PVRIAN « BIEENBES A TowEVolume Expansion) HAIERES Mruel - LIREFEEFIERIU

REFHIBREHRTE

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

13



MRTBELLIRT TRAILERIBMHEEFLER) - REMA Tkubecl Edit storageclass'y K4REEIRA MIHTZLER ~ B
AETTHE EIETT o

S ER2 | (ERIEEIIAStorageClassE . —EK A E AT L E

cat pvc-ontapnas.yaml

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

Tridentf&s%#5% PVC 21 —1E 20 MiB Y NFS PV :

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£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-b199-11e9-8d9f-5254004dfdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2mé2s

WEE3 | BRPV

ESERIEILMN 20 MiB PV FBZ% 1 GiB » 554788 PVC is%7E "spec.resources.requests.storage’ = 1 GiB :

kubectl edit pvc ontapnas20mb

14



# 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
#

HER4 | BREER
&AM E PVC ~ PV H Trident Volume BYAR/ ~ MUEESRB RN/ NESEREF -



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 +

T2 RWX NVMe FZ 4% PR4

£ NVMe #HEH ReadWriteMany (RWX) HEIRERIIBETT IR T A S ERRE 64 EET
Bh o LUTARBIEELERS - #F8 7P KRB NVMe FR4Z4E ~ Wil T FRrEEpvfiRy

B o

T % 64 ERELIRE!

MREFTE R ReadWriteMany (RWX) HEHEE B NVMe HRE—EER > BIIBE— RWX NVMe HEHEE RBETE
Kubernetes 2= # 818 64 {EEIRGHMN ©

AETHRIA 64 [EENEE EHE2HEAERE RWX NVMe PersistentVolumeClaim B L&, o

LEFREIEER I ER NVMe BEIZER RWX Volume ©

T % NVMe FR#IRE!

16



BEEERFRLAIERE (Trident 26.02 ZHIIRRZS)

7£ Trident 26.02 Z BiRYRRZSH » RWX NVMe IR & X B SEMIEE FRREIEITERE - &8 RWX NVMe i
R EAREIFER) ONTAP LEEM NVMe F 24t ©

IEAR YRR SARG B > (Er[IERMIREIER o AR Kubernetes &5 » FRAFIEHIRRHFRIFER » AAEE
RWX Btk @# Z G A —EERAFRA

BFRARE (1 Trident 26.02 5| A)

¢ Trident 26.02 B8 ° RWX NVMe W& FERAHRZABRFRAIKEE o Z{E RWX NVMe iR E HBE—E
NVMe FZ#4t o

BEBRFAFERZ IR 1024 @Al (HRE) o WRMEEZRET RWX TIER#BAETRE - WIFE
T#EE| ONTAP FRMIRFIAIRIAENE ©

S8 RWX NVMe Hifr@ R %< 1% 64 {EER,
BSERER

UNRAIREERIIHMIN RWX NVMe Volume » BISEE@EEELUL FHYEEER ¢

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

IEEEERR TR EIZEE] ONTAP NVMe F 2414 22RE] o

FRRT B IR FE5R
EERWEEWRETARNRE LR BBRT AGIEE  FEFHRE Trident 26.02 SEHARA °

4R Trident UEREFRFIRE
EBRBFAGERERR RWX NVMe HIRE :

1. # Trident 7+4kZ 26.02 HESHRZA o

2. BFrAEER RWX NVMe HEER Pod AER2AZTEEA o
3. LB TIFEaHERMEA RWX NVMe HIRE o

4. i Pod EFTEE ©

I EHRAENIER AT FE R E R F RAREHII RWX NVMe HAERE o

* LEPREIEFE AR ER NVMe EEITHER RWX Volume ©
* =@ RWX NVMe F4ER&ERY 64 EIZLPRFIEA o
s HihzEUEXMEMERIREARAT R E o

17



PEHlleai=TeIE

Trident BB AZEFEFERIIZXN ZEL M » BIRTERISRTIERME - FRAUTHE
BRLE Trident EEBNAZTLTELIE T B MAARFS IR FERIBS Al B TR M » WA PLEERENFZTNTE Trident
26.02 A TFABRREIAZ IR - EEMNERMHASEMNIIEREK » A FIETN
Kubernetes IRIZETEESNRAIEEIE o

B S E S

PEflERRTE

PEfEs PIRR I 1S Trident $EFISSAESNMITRIZZERFIRF > MABREMASRTIELERE—HREZR - &
LARMFEIEHIRE AR ~ MIER « SARA/  REBRVBIZAMIR ~ MR ERIERMBUHE A URBIRERE

RURREHISI I IET 4R - HARMEEMNRIHENITHR(EREREETT - ErLURR SN E » WAERE %
PersistentVolumeClaim #[ VolumeSnapshot i E 2R ZIRIE T AR H It /ERR o

EF B ER IR

Trident TR FEIRLAE SRAVIEFISFTIBET Y - REEFERINERXTE °

ER T
M EEENFZUTE Trident 26.02 [ETCARAPSTIRIEHISETE ¢

® san
® nas
®* san—-nvme

®* google-cloud-netapp-volumes

EXFRERISRETEIE

EHIZZAIRTE TR enableConcurrency FoEZEIEIES] o MIBTE Trident ZEEHARI S BB EIRE IPZIHME
RSB ItE3EEIE -

Trident 12 {FI2 L ZE
HEfFF Trident operator BUAEHIZIAIEE Y » 557 TridentOrchestrator B BREFF

Eal—]
enableConcurrency sREA true ©

ML

JEISU4REE TridentOrchestrator CR > {lif enableConcurrency REA true &

18



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

name: trident
spec:

namespace: trident

enableConcurrency: true

ERCR :

kubectl apply -f tridentorchestrator cr.yaml

RARE

¥I7A TridentOrchestrator CR EITIER » LUBUREEHIZZATET M ©

kubectl patch torc trident --type=merge -p

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

SERECER

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

Helm ZfE

EE(FH Helm B EEEHIZSAIIET M » 351% enableConcurrency {B&&% true ©

Mz

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

RARK

helm upgrade trident netapp-trident/trident-operator —--namespace trident
—--set enableConcurrency=true

& > EBETH values. yaml EEF > i enableConcurrency REA true -
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# values.yaml
enableConcurrency: true

IATB(E M values 1EREITLRIET 4R :

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

Tridentctl ZE

EERN AR TIETE M tridentetl » SAEREERARIEIE --enable-concurrency 1258 ©

i

2o
st

tridentctl install -n trident --enable-concurrency

RAERK
EEEIRAR tridentct BUEIZE _FRUBERISSETCIE - SAERERBRL R ENRE

tridentctl uninstall -n trident
tridentctl install -n trident --enable-concurrency

oIS PR E R
RRFRIEHISR AT R TEIE 128 - SAIREIERIZS pod HEE > LABEEE Trident 142325 ERUAIL 2 THAE

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

TREZEEE—RHFFRE - RLEDRAE -

ATTREE
LUFEBENIZTVTE Trident 26.02 RUUKAMTTREARAVAZ TUSIRIERIZR R 7T 14

nas—eco

san-eco
HNELERSIER -

* EERIES AL 2 Tk PT AR AR
* TRAREGERKhRAPEE
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* FERFREEAFRREHER

WATITH
ERFRYERZs PR TT IR -

* Trident UMMV SEE REERNAE—2EHEHE

* ESHERIEREVERE BN - LUERTE R —2%

* ERERENE R U HZERBE tBEUR(FIL 21T

* Trident iF&=EEIE LIF BUERF ONTAP API 55K EPRHI43 20 1@ > AR LE R IR(#FRFBE -
* MRZERIHEHAE—EEE LIF « BIEMEAE 20 XReAKRIRE

BEARHINEEFE
UTZEFHERRER SRR

* WATHRIEAH Trident IEHISSERLSIE
* IEhRASR B A E R R ERIAL TR
* BRBIESEUARN

° IFTEfEARHEEFREEEN

° BIREIERES

° Kubernetes API {GlIR2S XU AE
* Bl EMEILNRREERANESH

AR EIEMES]
Trident 26.02 LU TFPRE :

* ERISRH AR T AERRNESE P L AR 28R
* KRB RREEENIE N A AELLER -
© BRETMERRE
° hRAZBITREE
* BRUATHIT » BRI AEE NS
* IEIRAECER AT AE S R R (R R I

B
* ANFESAUERMENEERIRE - SAERBAIRE (GA) ESNE
* EIFEFRIRIERFHE R MR EEESNZT
* EARRIRIE (PR B R Um A 2 2330 At
* BREBBCIECHTRRIERIER
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EYN AL

1R

JJAnY

BILAfER “tridentctl import 8B ER Trident FE AGHREZIISAMHEE TS (PVC)

» IR B HFHIREEE A & Kubernetes PV

:553 =
MENES

AT UG TR & FE A Trident ~ LUE ¢

- BERAERARE UEHFERAHERAENENE
* HHERFRF AR ERERNENER

* EERFER Kubernetes #&

- XIS EREAERER

8
BEA Volume Z i ~ sBCiBR T3 E=2EIE o

* Trident RAEFEA RW (GEE) #E%UAY ONTAP Volume o DP (BkHR#E) HEAMIEES SnapMirror BAJi

HR& o (SFEZ TP ENRSTRI% « BIREIREEEA Trident o

* RAERCEREFRTEGNBER TEAMKE - E2EAERAFH Volume ~ 558 K% Volume ~ 7418

HITEA o

@ ENEIREIRERHIEE « H7 Kubernetes R EHIELAIBRER « MARBZRERAPHHE
BREMIANE Pod ° SRIAEEEERIZRIE o

* BEFANNZATE PVC L3587 ~ {H StorageClass Trident 7ZEEE AR A ERAILRE - B MIEERFSERG#

7485 ~ RIBFEFHFIERETANER FER - ANZERE BEET - FIEEARERATZEREMRE
& o [FIE ~ BMEHIRREFENE PVC PIEENRFEN TMENHNRIFNER « EAtARERK -

* AR Volume K/NETE PVC FUREMRER o fEFREEZEAMREZE « PVELUPVcHIClaimRef#

—
AL °

o O RAI—RAtARES retain fEPVH © Kubernetes{IHE4E TPVCHIPVZ 12 « R4S EHLOULREA
MR &R EWRR o

° MNREFLERINEIRIRRZ delete ~ EAFHIEE BTEPVMIBREFMIPR

* FERRIERT 0 Trident&IE PVC > MEZIRERMr%FlexVol volumefl LUN o fRETLAE "--no-manage’ &

22

AJEE B EAIAZEER “--no-rename 122 UR B ES ©
° —-no-manage* - NRIE(EF “--no-manage 1E:57RA » TridentEMIH RV EMBEIARAEEH PVC T PV
HITIERIZEIMNVIRIE o PR PV B » BIFHEEE AT MR - EMiRE (MNEEEERMEIREREKX
IN) MERARE o
° ——no-rename* - NRMEFEA --no-rename 1858 ° TridentEEAMEERREREHMEESRTE
WEIBHIRENERERR o IEBESELUTIEMR ¢ “ontap-nas ° ontap-san (&ASAr2 %4)

‘ontap-san-economy’ E)#% o

IMNREABFER Kubernetes E1TRSMELEE S - (BXAB7E Kubernetes ZINE IR 1T
REMAEmER > IR ELEEIEIEEEA o



* BEEBIIEEPVCHIPY - EEMEAR - RTEEAMKE - UREEEIETPVCHIPV - REEHRZFRRIE
BisE o

EE A Volume
AT LU tridentctl import S¢iEAEIEE Trident BEAGEAERY PVC RE ABIRE o

() wREmPvc R ASEETHIER tidenictl EARIKE -

23



£ tridentctl

1. #81 PVC ##Z (B0 pvc.yaml) » AR PVC o PVC 1EZEEE S name » namespace
accessModes M “storageClassName ° &t BJTE PVC E&EHISE unixPermissions ©

T RRERERIEH

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: my claim

namespace: my namespace
spec:

accessModes:

- ReadWriteOnce

storageClassName: my storage class

() w#earmsm-EHMSK GNPy LBEIHREA)) TETEREADSLH o

2. {#F “tridentct! import AR S E Bl S B M Trident@ i 2 B KR M —Zi8 7 L EMNZBNG S
(5140 : ONTAP FlexVol ~ Element Volume) © & '-f B ERHE 2 HIRIEEPVCIERMERE o

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

file>
£/ PVC 112
1. 3 —{@ PVC YAML 82 (Il > pvc.yaml) > EFEESFAER Trident FEAZTAR - PVC 1EZ=MESR
=

° name M namespace EHFEE I
° accessModes ~ resources.requests.storage 0 storageClassName ERREH
° FhEE
* trident.netapp.io/importOriginalName . BimAVELIEEZTH
* trident.netapp.io/importBackendUUID : FRREFRTERIE TR UUID
* trident.netapp.io/notManaged (AIEE) :RES "true" RMIFFTEHIEE o TARE

A ""false" o

WUTREASEHIREEFIRE
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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 t12ZEAFEH Kubernetes F£ .

kubectl apply -f <pvc-file>.yaml

Trident F EBIEAMKRELFEREE PVC -

545
H2E T3 Volume EEAFA ~ BEfET IRAVEESNFETC ©

ONTAP NAS 71 ONTAP NAS FlexGroup

Trident Z#E{EBF ontap-nas-flexgroup  BEREIFZENETT Volume A “ontap-nas°

(D * TridentFZ#Ef#H ontap-nas-economy @i o
* o ontap-nas M ontap-nas-flexgroup SEENTEN A NEFEENVHMIEESRTE

FREFIEXELNSEMIRESES ontap-nas & ONTAP &&E FH Flexvol volume o {EHAEERENIEREA
FlexVol HHR& ‘ontap-nas BVEEAINMERE o onTAP BELFBFEMN FlexvVol Volume AJEAZ
‘ontap-nas PVC o [E##h « FlexGroup Vols tHE]AEEA% ontap-nas-flexgroup PVCS °

£ tridentctl Y ONTAP NAS £34
T EFIRRIEER tridentct EASEEMEEMIETEHIEE o
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E& Volume

U TEHIZEAZL AR Volume managed volume FERAMRIG L 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————— +

JEZEE Volume

£/ "--no-manage ' 5|#EF « Trident A EHF i BHEE o

MU TEHIEEA unmanaged volume £ L ontap nas & -

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

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

o fomm - fomm e
Fommcmmomo= B e Fommcomo= oo +
| pvc-df07d542-afbc-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6ad-b052-423b-80d4-8fb491aldaz22 | online | false |
o Fomm - Fomm -
fom - o fom e +

{EF3 PVC :1fi#HY ONTAP NAS 5
MUTEFIRRIEER PVC sHREATEMIEEEHIIEE o
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£ & Volume

LR &)1 81abcb27-ea63-49bb-b606-0a5315ac5F21 BA—{EHZ “ontap volumel M
1GiB ‘ontap-nas HifRE » MfFHA PVC 53R E T RWO FEUET :

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-
0a5315acb5f21"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>

JEZEE Volume

W& % 5 34abcb27-ea63-49bb-b606-0a5315ac5£34 BEA%A “ontap-volume2 By 1Gi
‘ontap-nas HHRE o MEfER PVC 52k E RWO FEUETR :

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-
0ab5315ac5f34"
trident.netapp.io/notManaged: "true"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: <storage-class-name>
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SAN ONTAP

TridentS2 1BFBEETE A ontap-san (iSCSI~ NVMe/TCP # FC) # ontap-san-economy @i o
TridentB] LAFE A €15 BE— LUN BJONTAP SAN FlexVoltZHEE © 58 ontap-san BENTEF » ©A&SE PVC &
I7—{EFlexVol volume > i 7EFlexVol volumeP#E I —1E LUN ° Trident A FlexVol volumeillii$ HEL PVC E&
e o TridenteE] LA A ontap-san-economy B2 %@ LUN BYFEEEE

WU TEARTIFIEASTEMIFFEEWIRE -
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E& Volume

HREEES » Trident ## FlexVol volume Eas B BE&T » WiF FlexVol volume 189 LUN 1un0 EdEE
pvc-<uuid> °

THEHIEEA ontap-san-managed #if LM FlexvVol volume ‘ontap san default

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 +

JEFEE Volume

LT EHIEA unmanaged example volume £k ontap san & :

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 +

MRIEHE LUN HFEEE Kubernetes E1%5 IQN £F3 IQN B9 igroup ~ 1 FHEEHIFRT ~ G SWREISERAS ¢
LUN already mapped to initiator(s) in this group ° (EEERIRENENZIHEUHEFE LUN ~ A HE
BEAMERE o
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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

paTE

Trident SZ1R{FFAERSNFZTLET NetApp Element EREEF] NetApp HCI Volume EEA solidfire-san ©

@ ElementSEFNTE N IE EEAIVolume & TE o« 118 ~ R BAEENHEERTE - Trident Z{E[OEE
iR o AFEHETE RENMIEE - IRHEM—MHEIEE RS « ABEAERMNBIEE o

TH|EHIEEA element-managed &Bif_ERY Volume element default ©

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

o tomm - fomm -
Pommmmmmm== o mes s s s s s e Fommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

P msmesesese s m s s e e o= Fommmmmmememem=
Fommmmmomo= B e Fommmmmoe Frommmmomos +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
Fommmmmmmmereorrrrrrrr e rere e Ee e e o Frommmmom= Fommmmmmemoomo=s
Fommmmmmmme Foccmmemsrsrsrsrssss s s T T e e e e Es s Fommmmm=e Fommmmmme= +

Azure NetApp Files

Trident 2 {5 FAERENFZETN#ETT Volume EEA azure-netapp-files ©

EEFEA Azure NetApp Files Volume ~ sBHKEERRE BRI S B sZ PR & © Volume BRI Z &
(D) Volume EEiBE{SHI—E55) :/ o BUN ~ MBHHEAEH 10.0.0.2: /importvoll  HIIKBEE
A importvoll ©

TH|EHIEEA azure-netapp-£files &if LAY Volume azurenetappfiles 40517 HAIREERIE
importvoll °
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tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

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

e e e e e e e e ) fro— e s e
frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |
fossssssssss s e se s s oses oo sssssss s s e fememesmmeeeaa=
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Google Cloud NetApp Volumes

Trident Z1E{EFAEEENFZNETT Volume EEA google-cloud-netapp-volumes ©

LUTEEHEREIRE testvoleasiaecastl €8 IK backend-tbc-genvl BEAMIRE ©

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

i L e

R e Femmm=e==== fess===s=s=sssesessososassssssssssssa=s
Fommmomoe e +

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
e fommmemaae
fosssssmseme e e e N fressssseee e e me s oo s s s e e e
e e T

| pvc-a69cdal9-218c-4ca%-a%41-aeal5ddl3dcO | 10 GiB | gcnv-nfs-sc-—
identity | file | 8c1l8cdfl-0770-4bc0-bcc5-c6295fe6d837 | online | true
|

e fommmemeae
frossssssssmes e s e fremsmem==== fressmssee e me s o s s e e
f======== fememe===s 4

Ty B EEMERIEE AR E—EEEEEA google-cloud-netapp-volumes Volume :
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tridentctl import volume backend-tbc-gcnvl
"projects/123456789100/1locations/asia-eastl-a/volumes/testvoleasiaeastl"

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

o fomm -
e R e et
fmm====== fememe==== 4

| NAME | SIZE | STORAGE CLASS

| PROTOCOL | BACKEND UUID | STATE | MANAGED |
fossssssss=ssscscssssssssosossssssss=sssa=s fememe====

fm e e
e e +F

| pvc-a69cdal9-218c-4ca%-a9%41-aeal5ddl3dcO0 | 10 GiB | gcnv-nfs-sc-
identity | file | 8cl1l8cdfl-0770-4bcO0-bcc5-c6295fe6d837 | online | true
|

fossssssssssssesessssssasosossssssasssssass fememema=a

frosssssmeemes e from=mee==== frecsmeeem s m s s o s e e
fre=m====s fremmmeme=s WF

BT R & A iiRE

BT Trident ~ G AIUA KGRI NEERISRE RENLBNIER o 55 SR I
RUR IR E HEE R B Kubernetes BJF (PVCS ) o SHAIUERIHEREZEEL
R~ DRI BFTHEE LB BETRE ; GFiL - BEATERNE (I EEE ZETELE
FZS o
FHYRZ Al
AIEETHY Volume &fBHEZERIE -

* Volume £37 ~ BEARERIEE o

* BUUEM S ontap-nas-economy EEENETNA » RAE Qtree HEENZIBRISHIBEZ o

* BUUEM S ontap-san-economy EEENFETLAR » RA LUN ZiBRT S LTBEEA o

PR 1

© BETHERE L TEERONTAPAIKLEEEN 2 AR -
* BHUTERZIEBFIEH | ontap-san’ ontap-nas’ # ontap-nas-flexgroup BJt% °
© BiTHRE LB ERNREAMRE -

B8] Volume 4iBHEEITA
* NRBBHAPREEZELMEBEK  ARIFETERN - BR - MRLAEAELARK « AIEREFE
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HYER B G R e R E o

* MREAR AN BB AR LIRS « INERREERES - AAMENRMEF TENIUERNRIEE

s o

AR BB InAE RS G
BRI EIRA / NEEBRES o
1REARHE)

"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} } "
}o
"labels": {

"cluster": "ClusterA",

"PVC": "{{.volume.Namespace}} {{.volume.RequestName}}"
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EEE KM

"version": 1,

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

"username": "<admin>",

"password": "<password>",

"useREST": true,

"storage": [
{
"labels": {
"labelname": "labell",
"name": "{{ .volume.Name }}"

}o
"defaults": {

"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster
1Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"
}
by
{

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

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

}

LB A EL
&G

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

< i 2>
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"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{
slice .volume.RequestName 1 5 }}""

REZENER
1. 7£ Volume BEARIERT ~ RAEIRAR Volume EBRERNARER « RH A EFH AN
{"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}} . °
2. 1Z5£%E Volume BEARIER T + Volume HiBEEREETRIHERNVIRERFMERNRBEL o
3. Trident R iREMAZHHFAIEERN Slice BHF o
4. WNREBAKRELM—AIHIRERTE « Trident FHIMNAEFEEFIT « LUEZ M —HHIREATE
O. UN5R NAS #£% Volume BT RERERR 64 (BF7T « Trident EARIFIRA I RIEHIR A BHFRE o

IFrBEEfth ONTAP BEEhi2=( « MIRMRE L IEBIEXLERE - HMIRERZUZFMERM -

AR ANFSHEE

H

€M Trident ~ RIUEEBep R EREPEIMIRE « WIE—HZERBar R ERPHEBZ

HiER& o

TridentVolume Reference CR AJRE L E Mt IE—3 Z1E Kubernetes frZEEHEA ReadWriteMany  ( rwx )
NFS WHR& o ttKubernetes R4 fRR S ZREB THEE -

* LEEEUEE - BAREE2N
* BIHEECFRB Trident NFS VolumeBBEHF2 R {E B
* FkEBtridentctl AR E IER EKubernetesIHEE

It EEREAM{EKubernetesin s 22l Z RIFINFS Volumet A o
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re

________________________

TVol €—p

=
3
2

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

O [
H

TridentVolumeReference

primary/pvci

\‘ " 5\ -’J
----------------- - Storage B e
Volume

& QB AE S EFTRRESR ENFS VolumeH= o

REHIRPVe L ATEE
LEEERER TFICRIREPVCRER IR o

&)

—Eb

iR

T BRI B =R EZIICREVIER

EETEEIRTHEMM R ERIEREEILTridentVolume Reference CREVHER o

%

7 Bt ep 5 = H 2 37 TridentVolume Reference
Bt & ZE RS B @ 2L TridentVolume Reference CRIRZHRZKJEPVC o

e EBRME % R R ERIPVe
Bt EENEEESEUKRBRIPVe » UEBRKIFEPVCHERIAIR o

5% E KA B Byt an %4 22

BTREZEM  BEatZRARARERRMREREEE - *EEESNBrtaL EMEEENHEFREE

78 - ERE/ABEEBSESRPIEE
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HER
1. * R EMEEE | *BIIPVC (pvcl) (namespace2) f#M shareToNamespace 538 :

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

Trident 217 PV KHE &% NFS FFHIRE o

° A UEALERDIRRBE « KA ERFEFRELAESEGmRZEM - Fli -
trident.netapp.io/shareToNamespace:
namespace2,namespace3, namespace4 °

@ c WAIUEREREMARZER » - flg -

trident.netapp.io/shareToNamespace: *

o AT LIEHPVC, LA A shareToNamespace FEFRFEERE ©

2 *ZETES CBROBIUBEEN RBAC » IR FEEGATEHEEETEEHETERPETL
TridentVolumeReference CR HIHERR o

3. *HMMe R TREEEE | TEREKRH R TR B At = A i TridentVolume Reference CR
pvcl °

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

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4 *Brtham B EMEEE | *BIL—EPVC (pvc2) (namespace2) {#F shareFrompPvC sHELIEER
JEPVC ©

37



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

() BsstPversA /IS EINAHERITRPVC o

nl:l%

Trident E&BHY “shareFromPVC BV PVC LRIMIEE ~ Wi B AU PV BIUARREIZE « MAEHEEZHIR#
FEIRERKIR PV ~ THARKR PV #FEIR - BMBPVCHIPVLIFEEELE

fHPRE=Volume

Ea] UMRREE 2B dn s 2= B HE A RVEAFR & o Trident i§#PR2R T % 2o M _E MR @ ZEUE ~ M4 € H sz Rdis
&R E thsp 5 = RARTZENE  FBPRFTE 2884 Volume BUEH R ZERIES « Trident €MIFREZ Volume ©

f#/ tridentctl get Z:HEVolume

fER[tridentctl AR ~ BAIUEIT get BUSHBHIE BRI S o NEFAEHN « sA2RELS | ../ Trident
2%/ tridentctl.html[tridentctl A< BLEIE] o

Usage:
tridentctl get [option]

AR

* “-h, --help : VolumeRJsRHEA o
* ——parentOfSubordinate string : iFEHRFITEIEEIIRVolume ©
* ——subordinateOf string : FEHREHITEVolumelI TE °

B!
* Trident $E5ARLE B B9t A2 IR AL FHERE o R ERERME R AR F AR LB R A Volume
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5k R T PR AR RN E 2R IR PV e RV T2 BN A shareToNamespace oy, shareFromNamespace =R ]53
TrldentVolumeReference CREAEHIHFEEE « G/ BRIBRIEEBRIPVC ©

* ERBHIREE EEABMITIRR « ERMEST o
LESEZE
HERABEESir 34 ZE R VolumeZEY

A "R EEAUEE | BUERE R T MR EFE o
* BB LBYRE "NetAppTV" o

P ansh = e iR &

fEF Trident > f&EILUERAF—{E Kubernetes 25 H R [l dn 4 28 P HYIR A HARE & S AR
& REBSRE IR & o

FoRIGAF
MBI E 2 B - SREEAORA B S IR 0MBTUER » B B ERINREEER -
()  smazEmsEREsE onap-san Al ‘ontap-nas HIFREBNER - T s7B REATIE o

IRERAFT
RBLES BT REIEERR o

HRE IR PVC RAGHHIEE
Rep R ERER ER T EFESRIRPVCHERIATRER

%P

o 23 1E BMith e 4 ZE R 22 37 CRAVIESR
EETIEEIRTEMNM R ERIER EEILTridentVolume Reference CRAVHER o

e £ B s e Z 7 TridentVolume Reference
Byt ap 42 2RI B @ & 1L TridentVolume Reference CRERZBBIRIEPVC o
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RTERZEN > BodTEENERETERRGREMEAE » #EEESNBENnRERESEHEIE
ZEFKEITE © ﬁﬁﬁ%ﬁ@ﬁfﬁﬁ*ﬁ%ﬂﬂhm °

TR
1. * FEBREBERE | * (pvel EFRBEHAEMBAEIL PVC (“namespacel) @ AJEFHEEMMMGEZT
I A RVEPR (namespace?2 cloneToNamespace °©

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

trident.netapp.io/cloneToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Trident §¥1L PV RERBIGHEFHIERE o

o IERIAERLGESR D PRAVEE ~ KA ERFERELRAES @R TR o fId
trident.netapp.io/cloneToNamespace:
namespace2,namespace3, namespaced . °

@ o X LAEFIEAFIEmRZEER * o A0 ~ trident.netapp.io/cloneToNamespace:

*

° IREIABERSEEET PVC LU A “cloneToNamespace izt o

2. RETHS I MRAEBEILBEN RBAC » IR FEEGLTHESETEEH B TRFPEIL
TridentVolumeReference CR HI1EPR (namespace2) ©

3. Bt EREEE | 2R KRG % MY B it ds % 22 17 TridentVolume Reference CR
pvcl °
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apiVersion: trident.netapp.io/vl
kind: TridentVolumeReference
metadata:

name: my-first-tvr

namespace: namespace?2
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. * BRMEn R EEEEE | ¢ (pve2 BRI RZERBPEIL PVC (“namespace2) {FH
“cloneFromPVC &, “cloneFromSnapshot #1 “cloneFromNamespace s 3I5E#R PVC °

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
annotations:
trident.netapp.io/cloneFromPVC: pvcl
trident.netapp.io/cloneFromNamespace: namespacel
name: pvc2
namespace: namespace?2
spec:
accessModes:
- ReadWriteMany
storageClassName: trident-csi
resources:
requests:
storage: 100Gi

PR
* H{HERA ONTAP NAS CBEUEB 2 XA B PVC » R EMEREA o

f&£F3 SnapMirror B % E
Trident SZix—EZE LR RIF#IRE S ERE B MEER 2 MR STEE% - UE
EEERLUETKCEME o Ko UUAERE%A Trident 3515 E8% (TMR) NSRBI E R
EZ (CRD) RHIT FHHRIE !

- RURRE 2 FIMESIAE (PVCS)

- BIRHRE 2 RS

- chEFRAIRAIE

- ESHIER (BHBE) BRIEARE Volume
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* BRI ENSERENRENE REREIKEEEEREERE

ERFRIFM
EIEFRZAT ~ SBREER A FIISRIEM

#EE ONTAP

* *Trident * © Trident 22.10 RZEFARASABEREFFEINER ONTAP {EAZIRHIIRIEZE S B A
Kubernetes 2% | o

*rRE D ERERREEMARY ONTAP SnapMirror FEED RN AR RE R BRI ONTAP 25 LRI
FA o MNEFHAE ~ 5528 "SnapMirrorfZ i ZEONTAP" o

£ ONTAP 9.10.1 B4 ~ FRETSHEER & LU NetApp IZHEREZE (NLF ) MR ~ EE2— AR BASEAE
AYEE —1E3E o MERSFAREEN ~ 55260 "ONTAP One FEMI#EAE" o

@ £ 18 SnapMirror JEFEIH 1R o

HERME

* RIS SVM [ MEE ONTAP (7R BIIEIRETHSIRIE o MAEAN - 35200 "R ESSVNES
R o

()  m®EmiE ONTAP #5E2 RIMERIARERE SVM 2IBRIE—i -

* * Trident #1 SVM* : B MELR SVM HET AR ENZEE FAY Trident ©

xEnEEENE

NetApp Trident 3Z1Z {8 NetApp SnapMirror & ATPETTHER @GR » AR T7RERZ N IERHEFLER :
ontap-nas : NFS ontap-san :iSCS|lontap-san : FC ontap-san : NVMe/TCP (EXK&{EK ONTAP Hx
7 9.15.1)

@ ASA r2 ZEEARZHEEA SnapMirror ETHAIEEEE - AR ASA 2 RAENER » B2 EHE
ASAR2 H#EFERLL" ©

EITiRSY PVC
EBIE TR « WAEMA CRD #4ITE T BMNEMILE > BRI E5 R o

SER
1. £ Kubernetes 25 FH1T 5P ER -

a. EAZ#EIL StorageClass ¥ trident.netapp.io/replication: true ©
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vl

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:

b. fEFAScATEILA StorageClass 3L PVC o
il

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

storageClassName: csi-nas

C. fEAZAHE L MirrorRelationship CR ©
#4

kind: TridentMirrorRelationship
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
state: promoted
volumeMappings:
- localPVCName: csi-nas

Trident EHAENIR @I E AN EIRE BRIAVELRE (DP) AREE

AUARREARIMIL o

"true"

d. HY48 TridentMirrorRelationship CR I{HEYE PVC HIAEF& 8 SVM o

SR

70N

1B A MirrorRelationship
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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 3c38b313clel"”
localPVCName: csi-nas
observedGeneration: 1

2. 7% Kubernetes =& FHITFFIFEE ¢

a. {#H trident.netapp.io/replication: true 2#3£17 StorageClass ©
#if

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

b. {4 B B9t A R EEIL MirrorRelationship CR o
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vl

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

name: csi-nas
spec:

state: established

volumeMappings:

- localPVCName: csi-nas

remoteVolumeHandle:

"datavserver:trident pvc 3bedd23c 46a8 4384 bl2b 3c38b313clel”

Trident S {ERREMRIMAREI%TE (3 ONTAP HTER(E) EEIL SnapMirror Bif% » WG EAIIA1E o
C. {ER%AIEEILAY StorageClass 1L PVC ~ fEAXRE ( SnapMirror BAIi) o
gl

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

Bif%& > Trident iS$FE{RFTAY FlexVol volume HE7EEE MirrorRelationship REZEAVIRIR SVM HEH
SVM E o
Volume £ AREE

Trident Mirror Relationship ( TMR) 2—%& CRD -~ & PVC S ERIAN—i% - BRI TMR A HREE »
] &K Trident FRERAVKES - BRI TMR B RFIARES -

* *EI A PVC RERSIRARRIBRIM Volume ~ ERFTHIRAE o
*FER D AKE PVC ARIER EREE - BATEESRE o
BT ¢ 1 A PVC RERSIRARRI BRI Volume ~ FERTHEBIEZRSIRAE ©
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° YR B RYMEIR & BRI IR & A EAREF « AR REREMEIANMNE - AR EEER BRItERE

© YIRHIEE SRR BNCRR IR « BRI MRS E R o
EIFstEMERTIEBEIAREARXE PVC

7ER Kubernetes =5 E#IT FFIZER

* ¥ TridentMirrorRelationship B spec.state LB 7 promoted ©

EREIN R EREHAR AR E PVC
EENRERE (BE) R - BT P RERALRE PVC
TER
1. 78 E Kubernetes #& - « #1317 PVC RIREE -~ S IRBEIITTR ©
2. £EZE Kubernetes & « 17 Snapshotinfo CR VS REFF4AE R} o

gl

kind: SnapshotInfo
apiVersion: trident.netapp.io/vl
metadata:
name: csi-nas
spec:
snapshot-name: csi-nas-snapshot

3. ERE Kubernetes &£ £ + #& TridentMirrorRelationationship _ CR BY _spec.state HLE#% updated ~
spec.promotedSnapshotHandle B A IREBRINZRRTE o

4. FERE Kubernetes F&E I ~ FEREFH4RAI TridentMirrorRelationship #k8& ( STATUS.STATUS #ifiI) o

EREREHRERRHRA
BRHFSRG A  FOREERANEEN—H o

1. TERE Kubernetes #& I « FE{RE E# TridentMirrorRelationship _E spec.remoteVolumeHandle B9
=

2. 7T Kubernetes &£ t + #& TridentMirrorRelationship B9 _spec.mirror il #% reestablished ©

H{EZE
Trident TIEEF BN RN EHIEE EHITFIIEE !
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B#EE PVC ERIFARE PVC
HRCEEHEAETE PVC HIRE PVC ©

1. REBIUMRE (Byh) 2ZEMIER PersistentVolume Claim #1 TridentMirrorRelationship CRD ©

2. {1 (FR) HEEMIER TridentMirrorRelationship CRD ©

3 EXE (KR) HE LB TridentMirrorRelationship CRD ~ MAREEREIINHXE (B
PVC o

BEHES - TBRRE PVC HIAN
PVC BIIEEEEA) « IRBREBAEFIA/ - ONTAP & B EE7(E@ B R flevxols o

#t PVC BBIRERE
LHEBMRER  AEBINREREE LT TIIEP—IBEE
* MIBRRE PVC LAY MirrorRelationship © & & REEERIZ o
* & ~ 1 spec.state I EFZ updated
fikk PVC  (SeAIESEST)
Trident @ EHRREH PVCS > W ERMFHIFE Z A TRRBER R o

filF% TMR

fpRERSTRAAR —AIRY TMR &2 HER TMR 7£ Trident STRk PR Z BIEHAE F BAKES o WIREENEMIFRAY TMR
BEE _Promive #kf& » B AIRERESRAE ° TMR Z 2B > M Trident 1§24t PVC F4k% ReadWrite
o IEMIBRIEZEETE ONTAP R AR ERE L SnapMirror FAEE R o IR LR EE R RVIRS IR PFE
F ~ BITEBIALFTRVERSIRMARE - T BFERAS B _ HEEERIRENH TMR o

= ONTAP E4RFF ~ S5 EfiRY A

B IEARARZE ~ AT LERTER T o KR LUAER state: promoted B state: reestablished M

REHE - B AIM Volume F4k2A—HA% ReadWrite Volume B ~ {&AILA{ER promotedSnapshotHandle 3+5
EHEIRE « B BAIH Volume BRE

& ONTAP B4R FRF = iRgtRil&

fE&AILAfEA CRD ZR#1T SnapMirror 57 » MHRE Trident BFELRE ONTAP =5 © :A2R T
TridentActionMirrorUpdate &5BIH& R :
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vl

apiVersion: trident.netapp.io/vl

kind: TridentActionMirrorUpdate

metadata:
name: update-mirror-b

spec:
snapshotHandle: "pvc-1234/snapshot-1234"
tridentMirrorRelationshipName: mirror-b

status.state RB# TridentActionMirrorUpdate CRD FYAKRE o ERJLAEXE sued ~ in progress % Failed BY
o

5 lcsithiE]

Trident B AR FASRIEZ MR T HAER & ~ WG EHMIINZE Kubernetes 2 EFAIERRL " (csi
FR¥¥E] TheE" o

JRES

JIUTRNY

fEM Tesithix) IHEE ~ AIMRBREREMAIAMER -« [REIBHIRERFE - REEFI—aR IR - N5 ~ Bimt
FEE RlsEKubernetes BIE B 2 7 U@ IH AR FAVETR: - SR AIUNEEEEANARIAEEE « HUNRFE
EIZME o AT HPEZSEEREFATFEHACEWIRE « Trident £/ CSI #h# ©

RABR TosiHIE) THAE "EHIEE o
Kubernetestz EMEEFHIVolume B 45185 -
* MR vVolumeBindingMode "sREBE " Immediate ’ Bl Trident E1EREEMRERIAIE R TEIESE - &2

KA ESHAERR ~ B RIEMIRERENESEE RACE © EeT8:X{E VolumeBindingMode ~ RN A
SEFBIBITIRIERFINEE o FBHIEENZEIIAERIBERD Pod HHEEXK

* #& 'Volume BindingMode %5 WaitForFirstH&®E | B « IEEREIIMB A XKAMIERE - EEHMETE
S ERKARRIIPodA LE o YNItE—3K ~ FABEIEIMFAIRE  LUART SR KAmaHIBITHIHERZ PR o

()  resemE REERTIEEEREE - ETETR st AR -

CEENEM
HEERA losithizl ~ ERETHIEE

* H1THKubernetesFZ & "SZiEHIKubernetesii 2"
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kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el1le4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdoc4"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df"”,
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

c EEFHEEEABIER « LIGIAEERH (topology . kubernetes.io/region
‘topology.kubernetes.io/zone) °© fERE Trident ZA > SLEAZE * FEZEENEE * EIEE L > L
{& Trident RESARXANFEEE ©

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/o0s":"1linux", "kube

rnetes.io/arch":"amdo64", "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":"amdo64", "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":"amdo64", "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"}]

HER | B RN EN RS

Trident f#F®RERIFUIRFEN AMESE  EEEMEICEMRREER - BER R IUTE —ERERN
supportedTopologies @I} - KRZERNEIHMN&IFEE - Wit FEHLLIERIHAIStorageClass ~ REER X
Eit&E/ P HHENERREREREF - A EEIVolume ©

T RRImEZREH
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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.

JSON

"version": 1,

"storageDriverName":

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

ontap-san",

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

"managementLIF": "192.

"svm": "iscsi svm",

"username": "admin",

168.27.5",

"password": "password",

"supportedTopologies":
{

[

"topology.kubernetes.io/region": "us-eastl",

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

"topology.kubernetes.io/region": "us-eastl",

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

“supportedTopologies' ARt S EZIEHNEIRM &IFEE - SLEIHM &R &R StorageClass
()  SERHAKERE - R OEEHBAIREEHNES T % StorageClasses + Trident BTE

BIREITHERE o

THRINEERSEREFERON EHRE) - A2RTIE -
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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
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- labels:
workload: dev
supportedTopologies:
- topology.kubernetes.io/region: us-centrall

topology.kubernetes.io/zone: us-centrall-b

ELtEFIH « TREGion)s M Zonel BERRMEBEIRMIAGIE o topology ~ Kubernetes.io/region ]
#0 Ttopology * Kubernetes.io/Zone| JREEFERMBIEFERIIR o

$ER2 | o] KR StorageClass

R IR AR E P ENRAAVIRIEARE « FTLUE & StorageClassA B SHRFEE N o EBRIREMAPITRE Z KA E R
BRERIEENFEFEIRM « LUK UERTridentFrie (it 2 HABREHERE T 5 ©

A2 TS
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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: extd

£ - ERHR StorageClass E&FEH volumeBindingMode * B &S WaitForFirstConsumer © {EPodH 5|
ItEStorageClassFTEKRHIPVCSZ Al » RAAZEH EHIXKEUTE © kb9 ~ 38 allowedTopologies  {REEMERN
BEIHHME&E o StorageClass & ‘netapp-san-us-eastl ELMEZMEBIHREIL PVC “san-backend-
us-eastl °

HER3 B {ERAPVC
#1317 StorageClass ¥ EE R IRE IHE IR 2% ~ SIREMAIUEIIPVCS °

H2RBIUT TsPEC) &) :

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERILENRERIDKAERIRIZAISEGEE TG
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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

EBTridentZ2 R & WA HELE EPVe « 5H7EPodREAPVC ° 552 R THIEEA -

53



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

Lttpodit REEEFETKubernetesTE lus-east1] @IHAVENEL EHEREpod ~ AifE Tus-east1-ay 3K lus-east1-by &
A EE R B R TIERE

2R
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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-ecblelal0-840c-463b-8b65-b3d033e2e62b 300Mi
RWO netapp-san-us-eastl 48s Filesystem

FHEBIELUMA supportedTopologies

ERIAEA TtridentctiBin BT REHMIRENER - LUMAA TR EEBIRE BE - EATHEC A &HRE
&« MERERNEBERPVCS -

WF/HFMEN ~ FEH
ERRBNER
" "EPBERERES"

"R BG4 B S R BG4

=3 o,
s BN

EFIRAR

Kubernetes 1HEHIREE (PV ) AEE IR EY IR ENRIFEHER o [SaTUBILfE
FA Trident ZIZAYREREE RER ~ BEATE Trident MEREEILAVIRER « EIRA REB I FTAVRARE
& » UKRRERBREREIEEER o

JRES

JIUT

EREBZHIE ontap-nas ’ ontap-nas-flexgroup ’ ontap-san ’ ontap-san-economy °’
solidfire-san ’ azure-netapp-files * # ‘google-cloud-netapp-volumes’ E]i# o

FIsEZ Al

A B IMBIRBRIESIZSIFA B ]EREE (CRD) ~ A HEfERRER ° iE&Kubernetes OrchestratorfyE1E (
40 : Kubeadm * GKE ~ OpenShift) ©

MRIEFIKubernetesE2 ik sk B = 1RERIZEHIZFFICRD ~ 552R] ZZE Volume Snapshot 252§ ©

@ YNR7E GKE RIFHZUBEHIRE IR « 55772 1L RIRIEHIES - GKEERAZRIRRTVIRIRE
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BT HATR & IRER

1. #3I VolumeSnapshotClass ° UIEHAE ~ 52 E "Volume SnapshotClass" °

° “driver #5[@ Trident CSI EBEFE, ©

° deletionPolicy AJLA Delete Bf Retain © :REAKF Retain * HfFR=E EMEREIRIRE « BMEE
VolumeSnapshot I ERIBR o

gl

cat snap-sc.yaml

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

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

2. #IIRA PVC HIRER o
&)
° HEBFHERITIRAPVCHIRER o

cat snap.yaml

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

persistentVolumeClaimName: pvcl

o ILEHIEA%TEA PVC B Volume Snapshot ¥4I —1{E pvcl IREBZFEERSA pvcl-snap © Volume
SnapshotfBLFAPVC ~ I E248REAEE VolumeSnapshotContent KREMIREBAVMIMH o
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https://docs.netapp.com/zh-tw/trident/trident-reference/objects.html#kubernetes-volumesnapshotclass-objects

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

o Bl A# R VolumeSnapshotContent B4 pvcl-snap #iftVolume Snapshot © © Snapshot
Content Name sAIRHIEREAIVolume SnapshotContent¥)f o © Ready To Use BEFRMIRIEA]
FAREILFREY PVC o

kubectl describe volumesnapshots pvcl-snap

Name: pvcl-snap
Namespace: default
Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8a0ca-9826-11e9-9807-
525400£3£660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:29%
Ready To Use: true
Restore Size: 3Gi

IR & REREZEIL PVC

EBIMAfEA dataSource ERAZZAR Volume Snapshot 17 PVC <pvc-name> MABEIAGR o BILIFKAE
RERIEZ % « FREEBEMINEIPod Lt ~ B ERETMEMKAERERIE—IRER o

@ BTEHR Volume FRIEMRE—ER IHIEIL PVC ° :A2[ "KB | EAEEEIREIL Trident PVC
Snapshot By PVC" ©

TFEHIERZEI PVC pvcl-snap MIABRIKIR o

cat pvc-from-snap.yaml
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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

BE A Volume [REB

Trident 23& ~ "Kubernetes TEFTAC E RV IRIEIZ = Al B EEIE ST "VolumeSnapshotContent #4 ~ AL EEA
7E Trident Z5MEIZHYIRER o

FAtaZ Al
Trident AZEE IS E A RBHIREIRE o

1. » ZBEEI | * 1L VolumeSnapshotContent' 2 81& inRERIIMIHF o EETE Trident PEXENRER TIETRIE ©

° IEHIEERIRIRIBAIATE annotations & trident.netapp.io/internalSnapshotName:
<"backend-snapshot-name"> °

° 3A7EH snapshotHandle $§E " <name-of-parent-volume-in-trident>/<volume-
snapshot-content-name> ° & PIMNEPIRIBIEIR (4G Trident FYME—E 5 ListSnapshots ©

@ o <volumeSnapshotContentName> H? CR a4 fRHl « BIAKERF SR IRIRES

#451
T FIEIL VolumeSnapshotContent ZRBIRIRBIYMS snap-01 ©°
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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>
volumeSnapshotRef:
name: import-snap
namespace: default

2. *FEEIE . * I VolumeSnapshot 28MY CR VolumeSnapshotContent ¥ | B ERIFEUELL
{8 VolumeSnapshot EIEER AR TR ©

el

T EHIEEIL VolumeSnapshot CR e 2 import-snap EEZ2EN VolumeSnapshotContent B
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

3. * NEPRIE (REFKEVUEMITE) © * JMERIRIBIHE AT PRI EILA VolumeSnapshotContent » MHIT
ListSnapshots #®sE © Trident B "TridentSnapshot ©

° SMERIRERBI HELE VolumeSnapshotContent & readyToUse | VolumeSnapshot & true °
° Trident 38 & readyToUse=true °

4. * {EfafEAFE . * I PersistentVolumeClaim UZEHHH VolumeSnapshot » HA
spec.dataSource (Z spec.dataSourceRef) #F8% VolumeSnapshot $f8 o

Ll
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T FIEIL—{E PVC 288 volumeSnapshot Banfh 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

fEFAREEIRIE Volume Bl

REBEERTER AMEE ~ UFBERETE R ENMIFEEZESIRAEEM ontap-nas M ontap-nas-
economy EBENFET | BUA . snapshot HIFCRBIREEHNBEEE o

& Volume Snapshot Restore ONTAP CLI i tifk & 2 R = S A iRIB R sC 8 AUARAS ©

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

vol3 snap archive

Q)  EOERRRERS - AESTAE Volume 1 - RIHRAEZ & Volum HHFHIE
BRIk o
WRIRET IR IR & IER

Trident A (TASR) CRHIREBIEMPRNEMIHIEERIR TridentActionSnapshotRestore © ItE CR
i Kubernetes BV E1TEN ~ EIEETH BN EIFERT ©

Tridentz 32 RERIE ontap-san ’ ontap-san-economy ’ ontap-nas ’ ontap-nas-flexgroup °’
azure-netapp-files °* google-cloud-netapp-volumes * #l solidfire-san’ SJi4 o

FIsEZ Al
T ARARAIRM PVC MRTAB Volume TRER ©

* FESD PVC ikRE% TBE#E) o
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kubectl get pvc

* ER5E Volume RIE R B EEFBFAE AT HLER o

kubectl get vs
TR
1. #37 TASR CR ° ZRfIE PVC #1 Volume Snapshot Bl CR pvcl pvcl-snapshot ©

() TASR CR AR PVC 8 VS FEfIs 2RI «

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. £ CR URRERBER © LERAIRE Snapshot i1 pvcl o

kubectl create -f tasr-pvcl-snapshot.yaml

tridentactionsnapshotrestore.trident.netapp.io/trident-snap created

RmR
Trident EERIRIBRE R} o EETUABRRRIRIERARRE ¢

kubectl get tasr -o yaml
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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: "2023-04-14T00:20:342"
completionTime: "2023-04-14T00:20:372"
state: Succeeded
kind: List
metadata:

resourceVersion: ""

* EARZEIERT > Trident FEEZREXEREHESFE - CEEBRIUTULIEE -

* FEHEIEESEFEUERM Kubernetes FHERISENBESEIEEMREIR « AT HEAE
B ZERTEI TASRCR ©

b= B ERAIRERAY PV

P& = FERATREBAYIFAE Volume BF » ¥IFERY Trident Volume EE#2A THIFRIREE) o IBPRMAIEE REE LIRS
Trident HEFEE o

ZBZ Volume Snapshot %425
MREHIKubernetesEEMIRAR B FIRIBIEFISBMEBF LT RE ~ B UKRB T A NETEE ©

TER
1. #1317 Volume SnapshotZEEXH o

cat snapshot-setup.sh
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#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

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

2. #37SnapshotiZHlgs o

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

@ MBENE ~ BRI deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml MEH namespace EfSAY AR 4 ZER o

*E Eg n\l:l

* "Volume/REg"

* "Volume SnapshotClass"

1 ARG R & 4B R AR

Kubernetes IFA AR E (PV) FAERE BRI NetApp Trident Feff 7 12 ZEHEE (—
AR EIRIR) BUTHEE o HEHAIRE AR IRIBARER — R E I NS AR EREIZ o

@ VolumeGroupSnapshot i Kubernetes FJ—1@E Beta Ih5E » €15 Beta Hr API ©
VolumeGroupSnapshotPr & B &R {ERR A% Kubernetes 1.32 o
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B ERABRE
W R S MR B AR -

* “ontap-san SBENFET - (EEAH iSCSI M FC % » REAR NVMe/TCP € ©
* ontap-san-economy - {£5EFAH iISCSI tHRE °
* TONTAP-NAS]

() NetApp ASA 2 5 AFX (7 A4 S BRI EARRAR o

Rt Z Al
* HE{RIEHY Kubernetes FRZNE K8s 1.32 i BB S hRZN ©

s SABEER INERIRIRIZEFIZZMBTEREER (CRD) ~ A BEFEHARER o 5=Kubernetes Orchestratorfy &
£ (10 : Kubeadm ~ GKE * OpenShift) o

MNRIER Kubernetes 2 1ThR AN EL S HMEBIRERIZHIESA CRD > 55 2BIEE Volume Snapshot #EfllEE o

@ YN3R7E GKE IRIFFEIMERHIRERRE » SFAERILIRIRIESIZE - GKEERRERRREI
REGIERIES ©

* EIREREETIES YAML A > 52%E " CSIVolumeGroupSnapshot TIREFIERE 2y true” » MUREFREGIREARIRERE
EYA o

* ERIIHREEAREB A 0 BIFIEREIEEARRERLER] o
* FE{RFRAE PVC/HEEERERE—E SVM L » LUERESH3EIL VolumeGroupSnapshot ©

* 1£RI% VolumeGroupSnapshot Z AiiZ23Z—1E VolumeGroupSnapshotClass © ¥1ZE:¥4AE T ~ 35 "SRR
BRAE"2R o

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

* ERRARFENZIAARBRERN PVC » SREEREMMEERA PVC -

LUTFEEFIERUL T ATVEIL PVC pvecl-group-snap  {EABRKRIIEER
‘consistentGroupSnapshot: groupA ARBENERERIZEHEME o
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl-group-snap
labels:
consistentGroupSnapshot: groupA
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 100Mi
storageClassName: scl-1

* B AEMEEEEL VolumeGroupSnapshot (consistentGroupSnapshot: groupA ) 7E PVC HIERE ©

HEEE R ST @ AR IRER

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

name: "vgsl"

namespace: trident
spec:

volumeGroupSnapshotClassName: csi-group-snap-class

source:

selector:
matchLabels:
consistentGroupSnapshot: groupA

fE AR IR ISR & iR

R UERER MR @A RIBN —H 2 PRI R ERIRRER S ERFAEHIRE - 88
—EREETER -

&£ Volume Snapshot Restore ONTAP CLI 4R &R R 2 oAl IRIRPECERAIARRE ©

AT AR & AR TRAR (R A

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

vol3 snap_ archive

(D ETERRBERE - SBRIEAD Volume #HRE - BIIIRIBEAZEY Volume BRIFAHAVE
ERE

BK o
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IRRETTRUMEIREZER

Trident fEF8 (TASR) CR {REBIZMHIRERMEMIFEIREZIR TridentActionSnapshotRestore © I CR
R Kubernetes BRUAETH) - 7e/F$ S mE R BT o

MEEZEM B2 "CRBETRUMERER"

il FRE2 B4R TR ERRRERY PV
MR BEARATE G IRARRS -

* @B LUMIBRZEE(E VolumeGroupSnapshots > MIAEMIBREFAEPAVE — 1R o

* MREFASEFERBIIER TRERT ZIFASE > Trident ERZERE TRIbR) KRS > RAKBSRBRIRE
» RET BEREMIFZE ©

* MREEASAERIREL T - RAREMERZEHE - RISRRREIFDREF - LEERD TTmZAIEAR
PRezBtAE o

ZBZ Volume Snapshot %525
MREHIKubernetesBEMhRAKR B ZIREBIEFISIMEF LR KRB ~ ST LUK T A VETEE ©

1. #37Volume SnapshotZF KA o

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

2. #37SnapshotiZHlgs o
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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

@ WELE - AR deploy/kubernetes/snapshot controller/rbac-snapshot-
controller.yaml MEF namespace By aR L ZERE o

*Ega n\l:l
* "SR RIREE"

E73ll

* "VolumeRH&
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