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Kubernetes HZs Containerff{%&
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ZBE « BIFE4REE "TridentOrchestrator CR IERTE "spec.uninstall=true’ Z#ZFRZ24E Astra Trident ©

* MREBEBIRL NALUREEAEMRAVEE tridentct]l " HKEPE Astra Trident - BIfELLREE
‘TridentOrchestrator WE&TE ‘"spec.uninstall=true’ ARRIREEE Astra Trident o ZATEfM
PR “TridentOrchestrator FHIREEEE - ABEOIUFEALEE “tridentctl o

 MBEEFHREERTE « MEEEFEAUHemBERMN Tridentt2/ESZE - (RIEZ L FHIRIR L
RIEE ~ FAEBHITHeImZEE o WItE—2K ~ HeImFAAESPE A B FAEZ RN TridentiBE T - RN
S ~ BlHelmE Trident& i@ E I ERF LM ~ WREER R DIEAM RS ER - MREHEERS
Z « 8l “tridentct! AT AfEA Helm BUEFE « A G 4ERIRE o

HBE XAERRETR

EVMware TanzuZE 4B & ZE fn L Z 8 Astra TridentfF ©

* BRENASERSAERN IERH -

* ——kubelet-dir JEIERERES kibelet BERIUE o KTBER > B/ /var/vcap/data/kubelet ©

fEFB1ERE kibelet iIE --kubelet-dir » BXIB AR Trident #1EE + Helm 0 “tridentctl’ P o

EATridenti2EE L4

FEHEIPETridentiEZEE T+ (FZHEET)
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DM EGHEFELBESEPINZE - NREENBMGESE » BER HEISEER" o

Astra Trident 24.06 FIEEE
A BRE 5B RAstra TridentlIEE B o
Bt Astra Trid-IhAE B9E Ffl</strong> <strong>

* Kubernetes 1.31 IR1EZ1E Astra Trident ° F&kKubernetes Z BiAc 4R Trident ©

* Astra Trident BxA&5&HI7E SAN IRIE A {FH 2 BERISAERE « B:R7E multipath.conf F2ZHFERE
find multipaths: no®°

7 multipath.conf #2ZPEAIEL BRI FER find multipaths: yes
‘find multipaths: smart {E° Hﬁﬁﬁiﬁﬁ*ﬁﬁﬁﬂ°Trldent #EB 2007 £ 21 A 1 HE
f£A " find multipaths: no°
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B WMER Privileges ©

(D S8 OpenShift Bf ~ 5518 oc MIE “kubectl RBEFFEHH » WEAHITH oc login -u
kube-admin ' * && : admin* WIBSDEA ‘oc login -u system:admin ©

1. E§#5KuberneteshRzs :

kubectl version

2. R R EEIEEHR

kubectl auth can-i '*' '*' —--all-namespaces

3. FEsR T u] LUEREhfEFADocker HubBR{&IPod ~ 3B BPod AR ER EHIF R

kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \
ping <management IP>

TER . TETridentZERZREH
Astra TridentZE RN EH B 2 2BE TridentiR(EE K Z 2 Astra TridentFrER—1]) o & T EH N ARBR LB R FThR
A"GitHubfY_AssetsEE%"BYTrident ZE£F25 ©

wget https://github.com/NetApp/trident/releases/download/v24.06.0/trident-
installer-24.06.0.tar.gz

tar -xf trident-installer-24.06.0.tar.gz
cd trident-installer

S$EF 2 I #I TridentOrchestrator CRD
3 TridentOrchestrator BEIEBEES ( CRD ) o BFHEEEN "TridentOrchestrator Bi]E
B o FHAPEEM CRD YAML RRZA “deploy/crds 2K I ‘TridentOrchestrator CRD ©

kubectl create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml

$EE 3 . ZZ Trident BEF

Astra Trident ZE RN IRIE—EEMHIESR - TRARZEEEFRIEERRNYG - EREASIEREFERTERER
LREIREE KL Astra TridentlfE 5 757% ©
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* H{7YETT Kubernetes 1.24 RYE & » 55 bundle pre 1 25.yaml °
* HIIETT Kubernetes 1.25 SEShRASHEE » 5518/ bundle_post_1_25.yaml °

FIsGEZ Al

* RIBEFERR » Trident ZEBRNEEDRATRIPIEZEEF trident o 1R “trident BT ARIFE ~ BEH
TH) AL :

kubectl apply -f deploy/namespace.yaml

c AETEGRTEEMUIMNIGRERPEEBERF trident » 55 clusterrolebinding. yaml {EFREH
‘serviceaccount.yaml M ‘operator.yaml EHXEHIEZRE kustomization.yaml °

a. FRA TSI kustomization.yaml ~ EF _Kubernetes <bundle.yaml> hRA% _
bundle pre 1 25.yaml 5 ‘bundle_post_1_25.yaml L\ Kubernetes HrzZsZEH o

cp deploy/kustomization <bundle.yaml> deploy/kustomization.yaml

b. FFRAMUTEHLHEEN (HF _Kubernetes <bundle.yaml> bundle pre 1 25.yaml HRZSZ
‘bundle_post_1_25.yaml &} Kubernetes frzs) o

kubectl kustomize deploy/ > deploy/<bundle.yaml>

1. BUBRIHELEE

kubectl create -f deploy/<bundle.yaml>
2. UBRIERT - BENEAE -

kubectl get all -n <operator-namespace>

(D Kubemetesi e RS —EEEFH(TER' - HIRY Tident BIEE NS BEHE o

WHER 4 . Il “TridentOrchestrator i 224 Trident

RIRTERI VRN TridentOrchestrator W& Astra Trident o BHRILUEE B:]0MTrident®
S ERERTPNEMN TridentOrchestrator ©
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kubectl create -f deploy/crds/tridentorchestrator cr.yaml

tridentorchestrator.trident.netapp.io/trident created

kubectl describe torc trident

Name :
Namespace:
Labels:

Annotations:
API Version:

trident

<none>
<none>
trident.netapp.io/vl

Kind: TridentOrchestrator
Spec:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPv6: false
Autosupport Hostname:
Autosupport Image: netapp/trident-autosupport:24.06
Autosupport Proxy:
Autosupport Serial Number:
Debug: true
Image Pull Secrets:
Image Registry:
k8sTimeout: 30
Kubelet Dir: /var/lib/kubelet
Log Format: text
Silence Autosupport: false
Trident Image: netapp/trident:24.06.0
Message: Trident installed Namespace:
trident
Status: Installed
Version: v24.06.0
Events:
Type Reason Age From Message —---——- —————-— ———— ——m= === Normal

Installing 74s trident-operator.netapp.io Installing Trident Normal

Installed 67s trident-operator.netapp.io Trident installed
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¥ ‘Installing 4 ‘Installed BUHKEE ‘TridentOrchestrator ° YIREERZE] "Failed AREE ~ Mg

EEAREEIRME  "mEsCE"

IETERRRERE
(S
K

IETEERM

418

fEFAPodZEIIARAE

sRER
EES F7T{F AL CR %4 Astra Trident

TridentOrchestrator ©°
Astra TridentE B Ih 228 o
1REEIETT RS Astra Trident ~ A5

spec.uninstall=true°
Astra Trident B f#pRZ25E o

SEERAZE (2 - BAEEIRRE Astra Trident
; EEBER B ESCILARRERTE - MRILRREEF
£ AR B -

SEEEEEMRANSE
“TridentOrchestrator R{EF ° F—EEKEFE ©

1 E] LUE BRI AYPodAREE ~ FESDE S B SThlAstra TridentZ24t :

kubectl get pods -n trident

NAME

AGE
trident-controller-7d466bf5c7-vdcpw
Im

trident-node-linux-mré6zc

Im

trident-node-linux-xrp7w

Im

trident-node-linux-zh2jt

Im
trident-operator-766£f7b8658-1dzsv
3m

{#H tridentctl

] LAER “tridentctl #8 B Z22ERY Astra Trident Rk o
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READY STATUS RESTARTS
6/6 Running 0
2/2 Running 0
2/2 Running 0
2/2 Running 0
1/1 Running 0


../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
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./tridentctl -n trident version

o fmm e +
| SERVER VERSION | CLIENT VERSION |
fom e frmmm e +
| 24.06.0 | 24.06.0 |
Fom e oo +

FHHETridentEH T (BEARET)

EEIUAF B E TridentBE F R L Astra Trident o ILIZFEAR & Astra TridentFREN A
BMGREETLEERTHLE - MIRERENERGESR » AERRESEZERERF"
Astra Trident 24.06 FIEE &l

1w AR T 5B fAstra TridentlNEEEH ©

Bt Astra Trid-IhAE B9E fl</strong> <strong>

* Kubernetes 1.31 IR1E 18 Astra Trident ° F&kKubernetes Z BiAc 4k Trident ©

* Astra Trident Ei&32HI7E SAN IRIEH(FERA L ERRSAHRE « EBETE multipath.conf #£ZPERE
find multipaths: no®°

£ multipath.conf IR PEMAIFZ EREHRRKMER find_multipaths: yes 5
‘find multipaths: smart {8 FEEHBEKRK o Trident EEE 2007 F 21 B 1 BHiE
A find multipaths: no®°

FENEBE Trident:EH Tl 22 Trident
BT EEE UREREF A RELRE NS ARG EIE PR EEEEIE -

FIdaZ Al
B Linux £ ~ WHEPRHEEEETEPRIER « "SZiENKubemetesE=E"U KRB TR KER Privileges

@ 5/ OpensShift BF ~ 5EA oc MIE kubectl BEFFEEHF « WHEHITH "oc login -u
kube-admin A * && . admin* WIBSDEA ‘oc login -u system:admin ©

35


kubernetes-deploy-operator.html
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kubernetes-deploy-operator.html
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kubernetes-deploy-operator.html
kubernetes-deploy-operator.html
kubernetes-deploy-operator.html
kubernetes-deploy-operator.html
kubernetes-deploy-operator.html
kubernetes-deploy-operator.html
kubernetes-deploy-operator.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
../trident-get-started/kubernetes-deploy.html
requirements.html
requirements.html
requirements.html
requirements.html
requirements.html
requirements.html
requirements.html
requirements.html
requirements.html
requirements.html
requirements.html

1. E§#5KuberneteshRZs :

kubectl wversion

2. R REEIEEER

kubectl auth can-i '*' '*' —--agll-namespaces

3. FEsRIE R LURREN[E B Docker HUbRR&IPod ~ 1B BPodABIRER EHIF AL ¢

kubectl run -i --tty ping --image=busybox --restart=Never --rm —-- \
ping <management IP>

FE T TridentZEBEHEMH

Astra TridentZERE RN EH B 2 ZBE TridentiR(EE Kt Z & Astra TridentFrSERY—1]) o & T E N AR ERGE R FThk
A"GitHubHY_Assetsl&EZ"BYTrident 2825 ©

wget https://github.com/NetApp/trident/releases/download/v24.06.0/trident-
installer-24.06.0.tar.gz

tar -xf trident-installer-24.06.0.tar.gz

cd trident-installer

$EE 2 I #1 TridentOrchestrator CRD

#£37 TridentOrchestrator Bi]EREZ ( CRD ) o EFHBIEEIL TridentOrchestrator BiJ&
TR o EFRPEERN CRD YAML RRZE “deploy/crds I "TridentOrchestrator CRD :

kubectl create -f deploy/crds/<VERSION>.yaml

B3 | ERMREEPHERUE

£ /deploy/operator.yaml > BH “image: docker.io/netapp/trident-operator:24.06.0
MR BRBMEE ERRVALE o & "TridentMcsizZ " AIMUR —EE R HARNEERF « BFFE CSI BUKEBRAIRN
E—EE &R o a0

image: <your-registry>/trident-operator:24.06.0 YIREHIEGEIFAUN—EES IR o

* image: <your-registry>/netapp/trident-operator:24.06.0 MR Trident BRERAIFEL CSI
BRZ R RIS R ©
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https://github.com/NetApp/trident/releases/latest
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https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest

SEE 4 © EFZE Trident EEF

Astra TridentZERZTURH—EEMFESR - TRARZREEF FRELARRMEMN - BERESERESERAERAER
HEBIRIEE KL Astra TridentlE 5 5% ©

* H7YIETT Kubernetes 1.24 RYE & > 55(£M bundle pre 1 25.yaml °
* H7YIETT Kubernetes 1.25 YEShRAHEE » 5568/ bundle post 1 25.yaml °

a2 Al

* IRIETERR > Trident ZERERNZERREBTEBEER F trident o MR “trident SR EBARTZEIE ~ sBER
THAREIL -

kubectl apply -f deploy/namespace.yaml

s EEEMATERUIIMNMIGTRERTEEER F trident * 58 clusterrolebinding. yaml {EREH
‘serviceaccount.yaml & ‘operator.yaml® EXEHRER “kustomization.yaml °

a. FATY LI kustomization. yaml ~ 1 _Kubernetes <bundle.yaml> hg7Z<%
bundle pre 1 25.yaml 5 ‘bundle_post_1_25.yaml L\ Kubernetes HrZs2EH#E o

cp deploy/kustomization <bundle.yaml> deploy/kustomization.yaml

b. FRUTHLHEEEMNH (HP _Kubernetes <bundle.yaml> bundle pre 1 25.yaml HRZASZY
‘bundle_post_1_25.yaml"E}* Kubernetes Bgas) o

kubectl kustomize deploy/ > deploy/<bundle.yaml>

1. BUERIHEEEE !

kubectl create -f deploy/<bundle.yaml>
2. B RIUERT - HENELE -

kubectl get all -n <operator-namespace>

(D Kubemetest S RfEA —(EBE T HITIER" © SR TridentBBENSEHE o

S5 | EMPRMEGERNE TridentOrchestrator

& "TridentMcsigZ & AT —EE R AREERT « BFFF CSI BURE LB F—EZEERT o B
“deploy/crds/tridentorchestrator_cr.yaml' MARIB G R E SRAHREFTIE H (I B HRAK o
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—{EE B RIBR{R

imageRegistry: "<your-registry>"
autosupportImage: "<your-registry>/trident-autosupport:24.06"
tridentImage: "<your-registry>/trident:24.06.0"

RREEHFHIRE
s ZBHINN “sig-storage’ & “imageRegistry 7 AEEFA AR B ER{UE o

imageRegistry: "<your-registry>/sig-storage"
autosupportImage: "<your-registry>/netapp/trident-autosupport:24.06"
tridentImage: "<your-registry>/netapp/trident:24.06.0"

$EE 6 . 1l “TridentOrchestrator I 24 Trident
CIRERI VRN TridentOrchestrator W&4E Astra Trident o Z(E -~ EHRILIE—P "EH:TE

HTrident ZEEEHAMRRPNEBMYE TridentOrchestrator © N EHIEERTridentEdcsiP R MR [EE %
hEyZRAE o
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kubernetes-customize-deploy.html
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kubernetes-customize-deploy.html
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kubectl create -f deploy/crds/tridentorchestrator cr.yaml
tridentorchestrator.trident.netapp.io/trident created

kubectl describe torc trident

Name : trident
Namespace:
Labels: <none>

Annotations: <none>
API Version: trident.netapp.io/vl
Kind: TridentOrchestrator

Spec:
Autosupport Image: <your-registry>/netapp/trident-autosupport:24.06
Debug: true

Image Registry: <your-registry>/sig-storage
Namespace: trident
Trident Image: <your-registry>/netapp/trident:24.06.0
Status:
Current Installation Params:
IPv6: false

Autosupport Hostname:

Autosupport Image: <your-registry>/netapp/trident-
autosupport:24.06

Autosupport Proxy:

Autosupport Serial Number:

Debug: true
Http Request Timeout: 90s
Image Pull Secrets:
Image Registry: <your-registry>/sig-storage
k8sTimeout: 30
Kubelet Dir: /var/lib/kubelet
Log Format: text
Probe Port: 17546
Silence Autosupport: false
Trident Image: <your-registry>/netapp/trident:24.06.0
Message: Trident installed
Namespace: trident
Status: Installed
Version: v24.06.0
Events:
Type Reason Age From Message —-—--——- —-—————-— ———— ——m= === Normal

Installing 74s trident-operator.netapp.io Installing Trident Normal
Installed 67s trident-operator.netapp.io Trident installed
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HRA B 3L

BREERRNFERESHE o

{EFAREE TridentOrchestrator

BUAKRE TridentOrchestrator FiIEHTEEEHIN « WEEREZEEM Trident HRZS o TEZEEHAR » &

\ £

¥ ‘Installing 74 ‘Installed HBIAKEE
TEEARSHIEMIE ~ "HEE" o

om

PN
B

1057

St

W
pi

BRk
IETEMRRRRE

BRI

K

IETEERM

HR

fEFAPodE I ARAE

‘TridentOrchestrator ° YIREEZRE "Failed #KEE ~ MR

=RER
EESIF{T{F AL CR %4t Astra Trident

TridentOrchestrator ©°
Astra TridentBE B Ih 24 o
1REEIETEAERRZEE Astra Trident ~ A%

spec.uninstall=true®°
Astra TridentEfZBRZEE o

EEERAZE 26 - BATEIRZE Astra Trident
; EEER BIESMRILARREIE - MRUILRREREF
£~ SRR AR

SEEETEMRANTE o
“TridentOrchestrator R{ER ° F—EEKEFRE ©

R E] LU BR R T AYPodAREE ~ FEEREE ESThlAstra TridentZ24t :

kubectl get pods -n trident

NAME

AGE
trident-controller-7d466bf5c7-v4cpw
Im

trident-node-linux-mr6zc

Im

trident-node-linux-xrp7w

Im

trident-node-linux-zh2jt

Im
trident-operator-766f7b8658-1dzsv
3m

{5 tridentctl

EAIMAfERA tridentctl i@ E R 4R Astra Trident AR o
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READY STATUS RESTARTS
6/6 Running 0
2/2 Running 0
2/2 Running 0
2/2 Running 0
1/1 Running 0


../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html
../troubleshooting.html

./tridentctl -n trident version

o fmm e +
| SERVER VERSION | CLIENT VERSION |
fom e frmmm e +
| 24.06.0 | 24.06.0 |
Fom e oo +

FAHelmE ETridentEEF (IBEER)

R AZBE TridentBE F - M{FAHelmZ2EEAstra Trident o HEIZFEERAR K EAstra
TridentFF BN BRI IGHEFENB SHRPHNZE - IREEMBEMEGER > SBAER EES0
ERZF"o

Astra Trident 24.06 FIEEE
R JERDE 5B RAstra TridentlIEEE: o
Bt Astra Trid-IhAE B9E Ffl</strong> <strong>

* Kubernetes 1.31 IR1EZ1E Astra Trident ° H&kKubernetes Z BiAc 4R Trident ©

* Astra Trident BM&5&HI7E SAN IRIEH(H L ERRISAERE ~ :%7E multipath.conf FERHERE
find multipaths: no®°

£ multipath.conf HEZHERAIFL ERRCLARHFEA find multipaths: yes B
‘find multipaths: smart fB > REEBHERM o Trident EEB 2007 F 21 A 1 BE
f£A " find multipaths: no°

EZRETridentiZ(ES ~ M fEFAHelmZ2EAstra Trident
£ Trident "E#EE" ~ IEETIUAEPZE Trident IRESE ~ ME—EAFERPZEE Trident o
AR 2 E URRER S TREIRMEN - T AKHIRIZRIEIF R IEEEE -

FIsEZ Al
BT ICREN BB SRR " HelmhR 23" o

1. #ht¥Astra Trident Helmf72/E :

helm repo add netapp-trident https://netapp.github.io/trident-helm-chart

2. {FH nelm install WISEZPELE  WTHIFR - Ef 100.2404.0 IEELREER Astra Trident ik
Z o
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../trident-get-started/kubernetes-deploy.html#before-you-deploy
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https://v3.helm.sh/
https://v3.helm.sh/
https://v3.helm.sh/
https://v3.helm.sh/
https://v3.helm.sh/

helm install <name> netapp-trident/trident-operator --version 100.2406.0

--create-namespace --namespace <trident-namespace>

®

fE o

MREELS Trident BILEZZER ~ It “--create-namespace’ 2EE A GBI RBIMNISRZE

CRIUERA helm list IRRREFHAER « Gl - spRZEM ~ BXR - AAR& ~ BARIRAE « FESThRAR

% ©

ELREHEEEAEER

LEIEAMBEEEERENNTGE

IEEEBEBREMNYamItEE - EAIUZRIEE « BRA?

B=I1E sRA8
--values (Eﬁ—f)
BUREZREEBI T o
——set ERLY LIEEER ©
BN ~ EEEENTERE debug » FBHIT FIIRL ~ —-set HA 100.2406.0

i N

[

BIREBZHER Astra Trident ik

helm install <name> netapp-trident/trident-operator —--version 100.2406.0

--create-namespace --namespace trident --set tridentDebug=true

AEREEEIR

LEFRAEAH “values.yaml tEZE Helm BRI —E7 ~ IR HiFE K

BEIE
nodeSelector
podAnnotations

deploymentAnnotatio
ns

tolerations
affinity

tridentControllerPl
uginNodeSelector

tridentControllerPl
uginTolerations

42

HygmsfE -

sRER

Pod 15/KRYENRAIEER
Pod 5152

EETRE

Pod $5kHYAEINAE
Pod $5ikBYRAEH %

ARt Pod E@Efﬂﬁﬁ%ﬁﬁﬂﬁ% N BEARIERIES Pod FNED

#i Pod BEFAAEN « H2H ©

&% Pod B Kubernetes ‘AZ © #1 BEf#1ZEHI25 Pod #
Bi%L Pod EBEEAER ~ 52 o



IR

tridentNodePluginNo
deSelector

tridentNodePluginTo
lerations

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLogLevel

operatorDebug
operatorImage
operatorImageTag
tridentIPv6

tridentK8sTimeout

tridentHttpRequestT
imeout

tridentSilenceAutos
upport

tridentAutosupportlI
mageTag

tridentAutosupportP
roxXy

tridentLogFormat

tridentDisableAudit
Log

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglayers

tridentImage

tridentImageTag

=R EH

R Pod BYEfhERREEEENES o Y1 BRAREERIZS Pod FIED

& Pod BB  SH2H ©

&S Pod B Kubernetes ‘AZ o U BEAZIZTHI2E Pod #
Ei%E Pod EEF4AERN ~ A2 H o

A~ trident FEMEGRIERE trident-
operator ° REBZERLIEZTERE °

BRERBRGHIHRE] trident-operator ©

M|IE © trident MEMEGRIGHILMWE
"trident-operator ©

REFEE kubelet AEPARRERI FHEAIE
REFE Trident EEFATBEGSRARER | trace

debug * info > warnerror B{ fatal°
AFFI Trident BHE FHIGCERE AR A EE o
AFTEEBRMEA trident-operator ©
ARHFEEMRIVIESS trident-operator ©
FAEF Astra Trident 1 IPv6 SR HE(E o

BE A4 Kubernetes AP| {E2ERITEES 30 Fhimps (
WMRIES -~ BRI AEEAL) o

GBS HTTP EXRAVFERR 90 #VEKF ~ A "0s’ BT AY
ERFFERE - TAFEREE -

B]{= 3 Astra Trident FE#f AutoSupport ¥R ©

B]BE Astra Trident AutoSupport B 2sRIIRRIZLD ©

FEF Astra Trident AutoSupport F25:%E3i8 HTTP Proxy
BATESEEIRK o

2 1E Astra Trident sE###&(text "8 “json) o
{=F3 Astra Trident F&81Zz282F2 5 ©

A Astra Trident BYECERBARERTEA | trace ™

debug ® infowarn ™ error '3 fatal °
SEFHE Astra Trident RYSCEREARERE 43 debug ©

AFFEUBISER Astra Trident TERIZ ~ LUETTIBHE
SCERTNECERINE o

AFFRUAFEER Astra Trident Bl ~ LUEITIBHESCER
BECERHNE] o

FFFSTEE B Astra Trident FIRR ©
A]EE Astra Trident BYRRIZEE o

nmn

IfNotPresent

"/var/lib/kubelet"

" infon

true

nmn

nmn

false

o

"908"

false

<version>

nmn

"text"

true

"info"

false

nmn

nmn

nmn

nmn
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I AR $E
tridentProbePort REFFER Kubernetes JE&M / BEMIREPIERANTER "

TR o
windows FFFTE Windows T{EEfRG_E %245 Astra Trident © false
enableForceDetach DEFE SRS BETNAE © false
excludePodSecurityP AEIEER Pod &4 RA] o false
olicy
cloudProvider £ AKS & L FERFES D HMNBinST DEpRE~

A EA "Azure" o 7E EKS & HFRAEIRS 5!
B~ SAREA [AWS | ©

cloudIdentity £ AKS £2E LFRAZEREDHAF - BREALEE "
HE9#5 (T azure.Workload .idental/client-id :
XXX XXXXK-XXXX-XXKX-XXKX=XXKXX-XXXX-XXXXXKX |
) °7f EKS 2 LFERAZEIRS D MR « BRES
AWS IAM A&fa ( T eks.amazonaws.com/role-arn:

arn:AWS:iam::123456 : A%/ Bo#HIA®] ) o

iscsiSelfHealingInt EXE)iSCSI BRIEEREFREIREMRE o 5m0s
erval

iscsiSelfHealingWai iSCSI BREEFBNITEHNBETAREFMERA Tmos
tTime BF TR B AV AR RS o

BRI 2% Pod FNENEL Pod

Astra Trident & LAE—1EH25 Pod I I#TT ~ W EREPNESE T EERL LIRAERRE Pod o §ifk Pod MZETE
{F{AJAEE 4L £ Astra Trident Volume BY 14 E#1T o

Kubernetes "8 2HEEEVzs" F1" A LM 5 4" ARSI Pod 745 E S RIFHIENEL_E#14T o EA T ControllerPlugin’
1 M NodePlugin ™ &I LUISERFIFIER o

s EHIZSIMNMER I RIEMISE EROCE BT ~ FIANIREBFIAEELR/ ©
s EIBLIMIMER FRIBR HEREMIIN E LIRS ©
FEEHelmZIPETridentEEF (Bi45ER)

Al A ZBE TridentiBE F ~ MifEAHelmZ gL Astra Trident o IEFZFEE AR Astra Trident
FIEEMN AR HFEME ST RPN - REREMNEIREGER » SAERZEIER
%" o

Astra Trident 24.06 FIEE &

R JERIE 5 A RAstra Tridently EEEH o
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FAfitAstra Trid-Ih5E BYEfl</strong> <strong>

* Kubernetes 1.31 IR1EZ1E Astra Trident ° H&kKubernetes Z B4R Trident ©
* Astra Trident E&i&5&HI7E SAN IRIERHF AL ERKMERE « EEETE multipath.conf IR {ERE

find multipaths: no®°

£ multipath.conf HEZRHFERAIFL BT HFA find multipaths: yes T
‘find multipaths: smart {B - REERHEKM o Trident EFEB 2007 F 21 A 1 BHiEE
f£A " find multipaths: no°

ZEETridentiZEE - W {FHAHelm%ZZEAstra Trident
{EH Trident "EfEER" ~ Ba]AZFZE Trident I21EE -~ MiE—EPEERZEE Trident ©
HIBE L E AT URGREFSREILAMEN - IACHIRIEEIZIERAVZILEIE o

FIsEZ Al
BR T ISR EMN BRESTRIF "HelmhRkZs3"

1. i Astra Trident Helm{#72/E :

helm repo add netapp-trident https://netapp.github.io/trident-helm-chart

2. {fF helm install WHSEEPBMMEEEUBNLTE o & "Tridentflcsif " IR —EEHRH AR

By

Fik ~ (BFFA CSI BMEERANMINE—EE ST o FEEAIF 100.2406.0 ~ ZIEEREM Astra Trident

hRZS o
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—{EE B RIBR{R

helm install <name> netapp-trident/trident-operator --version
100.2406.0 --set imageRegistry=<your-registry> --create-namespace
-—-namespace <trident-namespace>

EE &P R
,ataé\;ﬁffﬁ?]l] sig-storage’ & ‘imageRegistry’ A SEFER AR EHRAIE ©

helm install <name> netapp-trident/trident-operator --version
100.2406.0 —--set imageRegistry=<your-registry>/sig-storage --set
operatorImage=<your-registry>/netapp/trident-operator:24.06.0 --set
tridentAutosupportImage=<your-registry>/netapp/trident-
autosupport:24.06 --set tridentImage=<your-
registry>/netapp/trident:24.06.0 --create-namespace --namespace

<trident-namespace>

@ MREELS Trident BILEZZER - I “--create-namespace’ 2EE A GBI RBIMNI SR T
M o

{‘.’;';EJLXEFH helm list BBIRIEFHAER  FIUIRHE ~ s 2= ~ BIR ~ AR ~ BATEILhRA « FESThRAR
5t ©

AR EHEEEAEER
LEIEAMBEEEERENNGE

=g =RER

--values (3¢ -£) IEEEEBERNYamitEE - ErIUZRIETE « BHE
HEZREEg o

--set Fa<y LI B o

fFlgn ~ BEEERTERIE debug ~ SBHIT FIIHS ~ —-set HEF 100.2406.0 BFEELRIER Astra Trident A

rK:

helm install <name> netapp-trident/trident-operator --version 100.2406.0
--create-namespace --namespace trident --set tridentDebug=true
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AEREEEIR

IEZRAEA] “values.yaml' 1€ E Helm BEIRI—E 7 - IR BB RETERE ©

BEIE

nodeSelector
podAnnotations
deploymentAnnotations
tolerations

affinity
tridentControllerPluginNod

eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor

tridentNodePluginToleratio
ns

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLogLevel

operatorDebug

operatorImage

operatorImageTag

tridentIPvo6

HAF A&
Pod 15KV EIEAIRE

Pod 3¢

EEE

Pod 15K B FEINAEE

Pod #&ikARARH %

B Pod B ELMthERELEEENES o 40 "
BRI HI2S Pod FENIES Pod" Ea¥
BT~ AR ©

&5 Pod BJ Kubernetes AZ o il "

BEARIZHI2S Pod FIENES Pod" B3
MMEN -~ FRE o

FARL Pod RYELMhERRLEEENES 40 "
MRS Pod FIEREL Pod” 53
HMEN -~ B2E -

Z X Pod B Kubernetes A% o 40"
ﬁﬁﬁ@?%%‘]%% Pod F&i%L Pod" F5¥
HE ~ AR

A~ trident FEMEEGHWE "
% “trident-operator o fREZE
BLUEZTERE ©

R ERBRRHIHERE trident-
operator °

BRE ~ trident FEMERIE
BRIHME trident-

operator °

AFEE kubelet REFARFERIEMEAL "/var/lib/kubelet"
Ego

FFHE Trident BEERRIBEFRAIE "info"
BB ! trace® debug® info*

IfNotPresent

warn error B{ fatal°
AEFHE Trident BEH FHYCER/E true
A{E5E o

AFTEEMIFES trident- "

operator °

R BERIRGIIE

operator °

S2EF Astra Trident 7£ IPv6 &5 HE
=

50 trident-

false
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IR 55 AA 6

tridentK8sTimeout BB AERD Kubernetes API {EZR
FE&% 30 by (WNSRIES - BILFD
AEAI) o

tridentHttpRequestTimeout BWEE HTTP ERHVFE:S 90 Fhia "90s™"
B ~ il "0s’ A BBV EPRIT &R
o RAFFEREE -

tridentSilenceAutosupport BI{ZH Astra Trident EHA false
AutoSupport $R%5 ©

o

tridentAutosupportImageTag HBJZ&%E Astra Trident AutoSupport  <version>
ResHIRIZLD o

tridentAutosupportProxy FEF Astra Trident AutoSupport &
253518 HTTP Proxy $#3TE:E[0]
3 o
tridentLogFormat & 7E Astra Trident 08T (text ™ "text"

& ‘json) °
tridentDisableAuditLog {2 Astra Trident f&1ZsCERFE2T0 o true

tridentLogLevel AEFHE Astra Trident FUECER/BARER  "info"
A . trace ™ debug ™ info
warn > error Y ‘fatal°

tridentDebug AEFHE Astra Trident FUECER/B4RER  false
T debug °
tridentLogWorkflows AR ER Astra Trident TfE "
AR ~ LUETTIEHESCERE SO BRI
i o
tridentLoglLayers SEFERYFRYFER Astra Trident "
s BUETTIB B e R a EC ER N o
tridentImage SEFSTE B Astra Trident BY5 "
&R o
tridentImageTag AIEE Astra Trident B9 &1ZsC "
tridentProbePort AFFEE Kubernetes J&4%E / BEE "
EEFREATEREIRER °
windows FFTE Windows T{EEREL FZed false
Astra Trident °
enableForceDetach REFER A% D BEINAE © false

excludePodSecurityPolicy TEEIIEIER Pod Z24EH o false

Hi]Tridenti2{FE L4

Trident BHE Fr:EXERARTNEBMEIREE]T Astra Trident Z2E
TridentOrchestrator o IR HTHBE S| B A FEHERN LI

TridentOrchestrator ™ sa2/EfER “tridentct’ EE BT YAML BB EE ~
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EITER -

BEARIZHI2S Pod FEZS Pod

Astra Trident & (B —1%H2% Pod MU N#IT ~ MERE PV SE T (EEIRL_E1RHETRE Pod o Bi%h Pod WAZETE
{F{aIABE 4L & Astra Trident Volume BYEE_E#IT o

Kubernetes "8 2HEEEVzs" F1" A LA 52" ARSI Pod 7E45 E S RIFHIENEL_E#14T o EA T ControllerPlugin'
1 M NodePlugin * EAJLUISERFIFIEL ©

* PEHIEBRIMIE AR R E B R E AT « FIMNIRIBAEER /)
* EIRGIMIMEN E R IER AR B IN EEREARRE

AERGEEIR

O

I FREFAREREA "TridentOrchestrator @1 ©

spec.namespace fEHIEE "TridentOrchestrator MURMEE Astra Trident HIdER
B2 o IEB B FEIATELEAstra TridentZBEH* - ERBRMITER
‘TridentOrchestrator AREEEEZA ‘Failed ° Astra Trident R ] B iSdh R MR E o

2% s5RA JE
namespace B ZiEAstra TridentfIdn 54 225 "default"
debug ExFAAstra TridentH9{E$EIHAE false
enableForceDetach ontap-san ‘ontap-san-economy {£[g o £ false
Kubernetes Non-Graceful Node Shutdown ( NGNS
) —EEE  ERE TS MR ERER ~ B
EREHEEN TFaST 2R EEMEE,
windows BES “true' BYF Windows T{E&EEL FAYZeSE o false
cloudProvider 7 AKS ZE HFERAEE S DR EiRS oA~ "
FREAS "Azure" © 1T EKS #2&E HERAZRiHS D
B~ SRR EA~ TAWS | o
cloudIdentity £ AKS £E HEREREDHAE - AREALFE "
#HE DA (T azure.Workload .idental/client-id :
XHXXXXXKK=XXXK-XXKXX=XXXX=XXXK-XXXX=-XXXXXXX
) ° 1 EKS B2& HEREIRS D HAIE « SARES
AWS IAM A& ( T eks.amazonaws.com/role-arn:
arn:AWS:iam::123456 : A/ S9#RAARE] ) o
IPv6 FEiBIPv6ZEAstra Trident iz]
k8sTimeout Kubernetes{EE A1 30sec
silenceAutosupport  s57JAutoSupport BENHGIEER AR S EXENetApp false
autosupportImage w RN A 257215 AutoSupport "netapp/trident-
autosupport:24.06"
autosupportProxy RIBEARSZ AL EIEIR ~ FBIMEEAutoSupport ' "http://proxy.examp

&AL ThEE

le.com:8888"
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2% s ER R
uninstall PR ERBRZE I Astra TridentRYFEAZ false
logFormat E{FEYAstra TridentseE:1& T [text ~ json] "text"
tridentImage EL#EE A Astra TridenthR{& "netapp/trident:24.
06"
imageRegistry ML EBE ERER K "k8s.gcr.io/sig-
<registry FQDN>[:port] [/subpath] storage" (Kubernetes
1.19+)
"quay.io/k8scsi"
kubeletDir F 1 _ERYkubelet B #RE&IE "/var/lib/kubelet"
wipeout EMIBRUABITEEE B FRAstra Tridentl B RS E
imagePullSecrets RERERE S REER R AV
imagePullPolicy RE TridentEH FRIRARIREURA - BRES - IfNotPresent
"Always’ —RHEIRAR ©
“IfNotPresent {E1EEES L I R FTERREF A TR BN AR
& o
‘Never FHIEIFAR ©
controllerPluginNod MR Pod BE{hEIELEEENSS o T EL4HE[R] HETEER(E ; EA
eSelector pod.spec.nodeSelector ©
controllerPluginTol Z&BE Pod B Kubernetes A% o 18T EFE[E M|YER(E ; EF
erations pod.spec.Tolerations ®
nodePluginNodeSelec FI: Pod FUEMEIREEEENES o A8V EIAEE mER(E ; ER
tor pod.spec.nodeSelector ®
nodePluginToleratio EBE Pod B Kubernetes A% ° &\ E4HE] miasR{E ; EF
ns pod.spec.Tolerations °

(D) mBastis Pod SEGHER S PO RIS 28 -

SamI D REREHAE R

Feal 0Bt (@A ontap-san M “ontap-san-economy ° BEUFASEFIDEEZ AT « #AZBFCTE Kubernetes
=E FRYRIEIERERLRARE (NGNS ) o tNEEEFAE ~ 55 "Kubernetes © JFIEF ERLRATE 288 o

52 Astra Trident {038 Kubernetes NGNS ~ FLtEEHHHEFMEAI BB IEEEZH ~ 35
@ INFERE “out-of-service’ R RENEEAYSEL c MRAZBEHAIBIRSR IR BB RERERHT

’
o

E Kubernetes &£ EIE 81 Tintt EA “node.kubernetes.io/out-of-service=nodeshutdown:NoExecute' £ 124
il “enableForceDetach s E 2 “true' B « Astra Trident & ¥|EIENEEARAE « IF ©

1. (= IEE S 2 ERE 2 TR @ AY18 1% 1/0 77X o
2. 1% Astra Trident BRREMIFARRA dirty (RERAHLRY) o
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Trident EH33SIEABRTAYZE M Volume E3K ~ HE| Trident Bi%5 Pod EREREEIRL (1R5CA
Z1#8) ALk dirty © 7E Astra Trident SE50BREENRE (FBARYIRTRE(ER) ZAT  EAHHE
EABEHEE PVC WIFas (AMEEREHRREEERMEZR) HAERIER clean o

BRSO IRE B MBRSEYRF - Astra Trident 7 :

1. SR ERRERS_EIBR I E B MRRRIE o

2. MNRENFEEENFAE “cleanable IR (ERFRARFFINGH ~ HENRLER "Ready ARA8) -~ BFIEBRNE#M
BRISIIREZH ~ Astra Trident fSEFTIZURERRS « “clean' M R FFHTHY B 3 MHAIR & EERS

4HREEEH
ER] LUTEE&EFF " TridentOrchestrator £ R B M [4H A5 52 TH | 2R B T &4 o

BEARBTHRE

BERERBEFTRENEN -

cat deploy/crds/tridentorchestrator cr imagepullsecrets.yaml
apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullSecrets:
- thisisasecret
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& & Z28E Astra Trident IS ECENELISEEYSS o

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
controllerPluginNodeSelector:
nodetype: master
nodePluginNodeSelector:

storage: netapp

Windows T{F&EZE

IEEEH) = 7E Windows T{F&EEIRE_EZ4E Astra Trident ©

cat deploy/crds/tridentorchestrator cr.yaml
apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident

windows: true
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7 AKS #£& EHEE S 75!

&G 5224 Astra Trident ~ BI7E Aaks £ FRUBSBIEMNE 95 o

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
cloudProvider: "Azure"

AKS £&5 FHNEim 55355

EF|Z2EE Astra Trident ~ LUBHELC Astra =5 _EEiR S D AIEER ©

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

name: trident
spec:

debug: true

namespace: trident

cloudProvider: "Azure"

cloudIdentity: 'azure.workload.identity/client-id:

XXXX—XKXXX—XXXXXXKXXKXX"

XX XXXXXX—XXXX—
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EKS =& FIEIRS 55!

REFILEE Astra Trident ~ LUERED Astra & iR S 9335 5ER o

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
cloudProvider: "AWS"
cloudIdentity: "'eks.amazonaws.com/role-arn:
arn:aws:iam::123456:role/astratrident-role'"

{5 AtridentctlZ24E

{EAtridentctlZedt

R LUE A28 Astra Trident tridentctl o LEFZFREBRN G Astra TridentFr SRR A 25 A
BREGFEMEERPYARFELEETRPINLE c EEFFTEM “tridentct ZE - 558
N=HENE IS

Astra Trident 24.06 FIEEE

A BEREE N5 B RAstra TridentlIEEE: o

FAnt Astra Trid-Ihas BYEFfl</strong> <strong>

* Kubernetes 1.27 IR{EL1E Trident ° F#kKubernetesZ Bt H 4k Trident ©

* Astra Trident Ei&58HI7E SAN IRIEFHF AL HERKMER « EE7TE multipath.conf 2R {ERE
find multipaths: no®°

£ multipath.conf IR PEMAIFZ EREHRIKMER find_multipaths: yes 5
‘find multipaths: smart fB > REEREEKM o Trident EFEB 2007 F 21 B 1 HE
ffA "find multipaths: no°

{EFRZ4E Astra Trident tridentctl
BT EEE UEREFETERLAMEY - I ACHNIRIGEZEIFEIZIEEIS o

FIsEZ Al

ERBRZEEZA] ~ 5AEE A Linux E# ~ WHERHIFEEEBET PRI ER « "STHEMKubernetes=E"URIER R
WAV ER Privileges ©
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(D {#F OpenShift BF ~ 551F A oc MIE " kubectl BEFFEEH) « WHAHITH "oc login -u
kube-admin B * ZR#E . admin* WWESZEA ‘oc login -u system:admin ©

1. E@z¥KuberneteshRZs :

kubectl version

2. BB EIEEER -

kubectl auth can-i '"*' '*' —--all-namespaces

3. HESRIEPIARREN fE B Docker HUbBRIRAIPod ~ W3EBPodHERRIEMR ERFRAR ¢

kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \
ping <management IP>

HE1 . THEHTridentZER2RXEH

Astra TridentZ 22N EMHE R L Trident pod ~ 5% I 2RMEFFHARREBICRDYIMH ~ MEAT4R1Ecsi sidecarlAFITE
FECEMBEIEEMINERE T HEBE - X THUBBRBRIMIRA"GitHub_AssetsEEL "B Trident 2412
U o sAfEA <trident-installer-XX XX X tar.gz> f&FriERYAstra TridenthR 4~ SR EFEEHIHHI_SUR__ ©

wget https://github.com/NetApp/trident/releases/download/v24.06.0/trident-
installer-24.06.0.tar.gz

tar -xf trident-installer-24.06.0.tar.gz

cd trident-installer

SER 2 . &% Astra Trident

AT S ~ EFER BRIP4 Astra Trident tridentctl install o fRRILAFMIGEMS|BIRIEEMAR
BEIE o
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REERN

./tridentctl install -n trident

—{EE B RRIBR (G

./tridentctl install -n trident --image-registry <your-registry>
-—autosupport-image <your-registry>/trident-autosupport:24.06 —--trident
-image <your-registry>/trident:24.06.0

FEBHRIME
CAAZAMIIN "sig-storage’ & “imageRegistry’ 7 BEEEA R RN EHRUE ©

./tridentctl install -n trident --image-registry <your-registry>/sig-
storage --autosupport-image <your-registry>/netapp/trident-
autosupport:24.06 --trident-image <your-
registry>/netapp/trident:24.06.0

INFO Starting Trident installation. namespace=trident
INFO Created service account.

INFO Created cluster role.

INFO Created cluster role binding.

INFO Added finalizers to custom resource definitions.

INFO Created Trident service.

INFO Created Trident secret.

INFO Created Trident deployment.

INFO Created Trident daemonset.

INFO Waiting for Trident pod to start.

INFO Trident pod started. namespace=trident
pod=trident-controller-679648bd45-cv2mx

INFO Waiting for Trident REST interface.

INFO Trident REST interface is up. version=24.06.0
INFO Trident installation succeeded.

%nu
AR

fER] LAER Pod I ARRE S RES SR GBI EE tridentetl ©

=111

A wany
R

56



fEFPod 2T ARRE

o] U BRI R T AYPodAREE ~ HERRE S ESThlAstra TridentZest .

kubectl get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-controller-679648bd45-cv2mx 6/6 Running 0 5m29s
trident-node-linux-vgc8n 2/2 Running 0 5m29s

WRZEERRNERMINTTH 3 trident-controller-<generated id> (trident-csi-
(D) <gencrated id> MRARR 23.01 ) HA + BT * R RRFAMKEE EA d
"FARUE IR I M kR R P AR R RE o

{#M tridentctl

BRI LUER “tridentct! B Z28EHY Astra Trident s ©

./tridentctl -n trident version

Fom e o +

| SERVER VERSION | CLIENT VERSION |

oo frmm e +

| 24.06.0 | 24.06.0 |

Fom e frmm e +
#EREEEM

WS iR E A 24t Astra Trident BYEE5)4E8E tridentctl ©

Windows &%}

EE A Astra Trident 7 Windows 25 E#1T ©

tridentctl install --windows -n trident

S B

YNTESRFI D RERYSFAEEN » 55" B TridentiRFE RIS/ -

tridentctl install --enable-force-detach=true -n trident
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..trident-get-started/kubernetes-customize-deploy.html

BT tridentctlZ4E

1|\
IL:\

A LU{E B Astra TridentZ28EF2 2k 5T 228 o

RABRRLZEIZN

Astra TridentZ 2220 ARG BT BN o B0 » MNRIEE# Trident BEGERZFAB HIFE » B LUERISEM
& &%E --trident-image ° IR Trident BELURFFER CSI sidecar BMEE BB FAE FE1FE » RIFE
PR IIRYASHAES <registry FQDN>[:port]  KIGEXREFEMNAE " --image-registry®

INRITER Kubernetes FYEEMRRRZS » kubelet REHBERMREE—ARERSLIIMIRE £
*/var/lib/kubelet > B ERRISEZIRIE --kubelet-dir °

MREEERTRE - MARELERERNNS I BAN - U BTEEEZ o FALE --generate-custom
-yaml 2 EELZEERXNERPEILI TS vamL EE setup:

trident-clusterrolebinding.yaml
trident-deployment.yaml
trident-crds.yaml
trident-clusterrole.yaml
trident-daemonset.yaml
trident-service.yaml
trident-namespace.yaml
trident-serviceaccount.yaml

trident-resourcequota.yaml

EEBEERZE  CALURBERMUUERL ~ AR EEAR *--use-custom-yaml' ZE BFTHE o

58

./tridentctl install -n trident --use-custom-yaml



{E A Astra Trident

At T VRENRE

Kubernetesg= SR BYFT A TEENELES A ZBRESN IS G E APodic B VIR E - EEZEET
{EENEL ~ [CABIRIRCIEERERENTZ TN K& EE NFS ~ iSCSIZ NVMe / TCP TH ©
EIEEENTAR

MREERANERIENES » ML EFMELEZNREHENTA - &HhRkZ<HY RedHat CoreOS FARERE
BLETH

NFSTH

"Z4E NFS TE"WMREFERABRE ontap-nas | » ontap-nas-economy * * ontap-nas-flexgroup
azure-netapp-files gcp-cvs ™ ©°

iISCSITH
"ZEEISCSITA"MNRIEFERNI | ontap-san ™ » ontap-san-economy solidfire-san ©

NVMe TH
;t%% NVMe TE"UMNREFEH ontap-san JFEE M CIERE=E (NVMe) over TCP (NVMe /TCP) &%
E [o]

@ FFIEEERERR NVMe / TCP BY ONTAP 9.12 SREHRRZS ©
ENBLARTSIR R
Astra TridentZ E &l BB RIETBL 2 B AEHMTTISCSIZNFSARTS ©

@ EIREARTS R R AL SR SRR I RUARTS « BEARERBEERRE - HRM - RERREIBIRF L
TMratitr @ HE g R -

mEEM
Astra Trident& 23 EREEE I EM4 ~ LGHBIRREIBIARTS - EERFEBELEEN ~ FIIT -

kubectl get event -A --field-selector involvedObject.name=<Kubernetes node

name>

B R ERIARTS
Astra TridentAI 55! TridentEi B CR_E SEEIRLFRRUARVARTS - BERMRERREIMARTS « 5FHIT :

tridentctl get node -o wide -n <Trident namespace>

59


https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nfs-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#install-the-iscsi-tools
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes
https://docs.netapp.com/us-en/trident/trident-use/worker-node-prep.html#nvmetcp-volumes

NFS HiiE &
ERFERANMTRELENFSTA - HIRNFSIRFSERLHAARIRE)

RHEL 8.X E

sudo yum install -y nfs-utils

Ubuntu

sudo apt-get install -y nfs-common

(D) =BNFSTAZ® - AEFABTIFHL  WBGSRR BRI R M -

iISCSIAIRE
Astra Tridentr] EEIEILiISCSITIEFEER « fHHELUN ~ IRRZEREERE « IRERARTVE ~ Wik E#EEPod °

iISCSIEIKIEETHAE
HNZIB IR MR RLR - Astra TridentB R D #EHIT—RISCSIBFKIEE ~ LAEONTAP

1. PR AVISCSI TIERE ERARRE R B AIAYISCSI TIEREERARRE o

2. ;;tﬁ*ﬁﬁ%ﬂkﬁ&fﬁiﬁﬁﬁﬁf% ~ LU B FR R BUHENE o Astra TridentRTE T HEMEBITIRR ~ LUK (MBS TASTHFRAE

3. BUTHERELR « LI B RTAISCSI TIERE B ARRE IR EFRREAVISCSI TIEPEERARRE o

@ BREEECERAIAMER Demps BEEE FHAZEF trident-main o HEERCER « BB
7£ Astra Trident ZEEHARIAE H 5L "debug'% T true 1 o

Astra Trident iSCSIB FAE1EThAE R BIFLTERA -

© B EREAEIER « AR LIBRY A EBHISCSITIEREL o BRI TIEREERS « Astra Trident&7E
THAIFEFtOE - ENEIIEAORILRYER o

®

* 3ELISCSITEREER
* 3IELLUN
* F4R Trident ZHIFEE BRIEES *

* MBREFERSEESIEA igroup (74 23.04+ #EH) ~ iSCSI BRIEER S A SCSI BERHERRA LB RE
SCS| Effiiet ©

BIan ~ UNSRTEHFIERIZR LIS CHAPHE, « MAERRAKEZELR » RIEERY (stal ) CHAPHEZER]
AERFFRTFE - BREEIHHRILER « L BBEMRIUL TR - UEREMBICHAPH

2R
&
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s MNREFERBIREEER igroup (B 2004 & 23 HEEER) - iISCSI BREERS % SCSI ERBEFH
FEL]] LUN ID B(Eh SCSI =it o

s MERAEASEEER igroup MEBIHSEEIRY igroup ~ iISCSI BRIEER SRS SCSI EFiaH « LUEE
SCSI FERBERAYFELY] LUNID ©

ZEEISCSITA
ERERRITEERFRIGMSRELRISCSITA -
FRtaZ Al
* Kubernetes# & FRISERRERUARBHE—RIQN - ERLENIFTRIFM o

* MNREA RHCOS 4.5 S E AR ~ S E M RHEL AR Linux EEFXERAMRIBEC solidfire-san 5@
f20F Element 0S5 12.5 WEEIRA « AERERH cHar BREEEEEARS MD5
‘/etc/iscsi/iscsid.conf ° JTE 12.7 RIS L E FIPS B4Ry CHAP &% SHA1 ~ SHA-256
#1 SHA3-256 °

sudo sed -i 's/”\(node.session.auth.chap algs\).*/\1 = MD5/'
/etc/iscsi/iscsid.conf

* BfEAHIT RHEL / RedHat CoreOS ##C iISCSI PV B T {EER2LEF  357F StorageClass H35%E discard
mountOption EITARERZEMEIK © 552/ "RedHat> " o
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RHEL 814 £
1. ZRTINRGEN

sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils device-
mapper-multipath

N

. ¥ &Eiscsite-initier-utilshk 4~ & 236.6.0.874-2.el7e{ EHTHR S ©

rpom -gq iscsi-initiator-utils

3. RiFHRATFH

sudo sed -1 's/”\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4. RS ERK:
sudo mpathconf --enable --with multipathd y --find multipaths n
(D FE{R etc/multipath.conf & “find_multipaths no 7 “defaults™ & ©

S. FERE ‘iscsid' A “multipathd IEFEHT :

sudo systemctl enable --now iscsid multipathd

6. BHEMZEE iscsi -

sudo systemctl enable --now iscsi

Ubuntu
1. ZETIRREN -

sudo apt-get install -y open-iscsi lsscsi sg3-utils multipath-tools
scsitools

2. G B RRISCSIRRAEE 42.0.874-5ubuntu2 + 10 EHARAS (GEAREEEKR) 5(2.0.874-
7.1ubuntu6. 1 EFRRA CGERNER)



dpkg -1 open-iscsi

3. RRHERATFE

sudo sed -i 's/"\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4. BAZEREK:

sudo tee /etc/multipath.conf <<-'EOF
defaults {

user friendly names yes

find multipaths no

}

EQF

sudo systemctl enable --now multipath-tools.service
sudo service multipath-tools restart

(D HE{R etc/multipath.conf &8 “find_multipaths no 7 “defaults & ©

5. FERE “open-iscsi' BRI multipath-tools #1417 :

sudo systemctl status multipath-tools
sudo systemctl enable --now open-iscsi.service
sudo systemctl status open-iscsi

(D H52 Ubuntu 18.04 ~ BN BRIFRBEIZEFIE iscsiadm ~ RBAHE open-iscsi B
&) iscsi BHEI o BHeILUELR “iscsi RIZLABEIENE) “iscside

RERFH isCSI BRIEE
BRI TE T Astra Trident iSCSI BHIEIRRTE ~ MEIEBRH TR |

* *iSCSI BRMEERERIE * | RERE) ISCSI BRHMBERIAER (FARE : 5 28 - LAIUREBR/H
F o RREBANEFT - BERESBRENT

% ISCSI EBIEERIIRINGA 0 WRR{ELL ISCS| BHIEE - RIFREER SCS| BREE
() it ; RA7E ISCSI EIRIEEA R MAMRE NI HEITIEMTS « 7 FE/EA ISCS| HRIEE

aE
BE °

* *iSCSI BHEEEFRFEME * | RE iISCSI| BREEZFFHNFRE - BEHAEENTFREREBREAEA (
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TARE : 7 088) o MAURHEREABRANHE l,(@uﬁkE'J/*i:.T IEEN TR ASHRRREZ A
B~ ARBEAREREA « ARB N HHERZEHNREE

£fe

LERTHET iISCSI BRIEERE ~ 357E helm L8 helm BHTHAREE iscsiSelfHealingInterval
‘iscsiSelfHealingWaitTime' 22§ o

LT EHI# iISCSI BREERRRA 3 7iE « MBREESERERS 6 7iE !

helm install trident trident-operator-100.2406.0.tgz --set
iscsiSelfHealingInterval=3m0s --set iscsiSelfHealingWaitTime=6m0Os -n
trident

#A

LERTHET iISCS| BHEERT  sAERIEHEH tridentct! HEEEE “iscsi-self-healing-interval #
‘iscsi-self-healing-wait-time” 2 o

LUT 6 iISCSI BREERIIRRA 3 £iE - MBREEZERERS 6 DiE !

tridentctl install --iscsi-self-healing-interval=3m0Os --iscsi-self
-healing-wait-time=6m0Os -n trident

NVMe / TCP iRk &
ERBERANEEERMIIGSRELE NVMe TA ©

* NVMe ZEE RHEL 9 S{EHHRAs o

@ * ¥R Kubernetes BIZEAIZIORRASKE ~ I NVMe EHEEZRARERIZORRES SR FEXE
A NVMe E4iS BIZEHMZ O R EF A —1E o

RHEL 9
sudo yum install nvme-cli

sudo yum install linux-modules-extra-$ (uname -r)
sudo modprobe nvme-tcp

Ubuntu
sudo apt install nvme-cli

sudo apt -y install linux-modules-extra-$ (uname -r)
sudo modprobe nvme-tcp
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Zit1E  FBEAM SR Kubernetes &P SEENELERBM—BI NQN

cat /etc/nvme/hostngn

@ Astra Trident B{&CRULE “ctrl_device_tmo'{& ~ FE{R NVMe TEHERFI A EINERK o SBNEFULR

E o
R R BRI
R B U

BIRTEE T Astra TridentE FEEFERF Z BIREAE o ©5EFAstra TridentU Al Sz A Z R A E
A~ LUK Astra Tridenti{A it % B Z R A BB IR o
Astra Trident®Z BENE B IHIRHT SHEENFIEEERNHEE R o BRERNARERFRANRIR o

=

* "% EAzure NetApp Files —{EEFREBIH"

* "R 7ECloud Volumes Service & Google Cloud Platformi& xR AE"

* "RENetApp HCI —(BF R ZINAERISolidFire 1 "

* "fFEFONTAP IIEAR—HICloud Volumes ONTAP NASERENTE =X 2K 58 & & i "
* "ERONTAP IIFER—HICloud Volumes ONTAP SANBBENTE =X 3K 5% & £ "
* "{EFAstra Tridentf&EZAmazon FSX for NetApp ONTAP f#R 5 2"

Azure NetApp Files

5 EAzure NetApp Files —{EFFEE1& i

&R LU#& Azure NetApp Files 52 E % Astra Trident F91&im o & B]LAfEER Azure NetApp
Files &i3E1% NFS 1 SMB MiHE&E o Astra Trident th323&{EF Azure Kubernetes
Services (aks) H=ENTEEB D HPIREITREEIR o

Azure NetApp Files SEENT2T{sE4AE T

Astra Trident 12 5! Azure NetApp Files #7Z5RENTENRE B LB - TIEMNEFRIENEIE :
ReadWriteOnce (rwo) - ReadOnlyMany ( ROX) ~ _ReadWriteMany (rwx) ~ _ReadWriteOncePod
(RWOP) o

EBEER BHIBE  VolumetE® ZIBMFEUET SIS ERY
azure-netapp-files NFSSMB {EZR&A#4 Rwo ~ ROX ~ rwx ~ nfs > smb
RWOP
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Z

il

* IESZIBARFE R 1B /)\i2 100 GBRYREREE © Azure NetApp FilestRERBUNHIHLIEE « Astra Trident B EE)
#237 100-GiB HEREE

* Astra Trident{2 7 £ L4 E WindowsE125_FH1THIPod_EFISMBREFER o

EEHE A

Astra Trident 328 "565 5905 5"Azure Kubernetes IRFFFEE - EEEFHEE B0 A TR ElE B IR
INEE ~ [CAZBEE ©

* {FH aks ZBERY Kubernetes F&
* 1f aks Kubernetes ==& 5 ENFEE S DAl

* LT Astra Trident » EFEI$E cloudProvider to specify "Azure" ©

TridentZE ¥

G EFEA Trident EH FL4E Astra Trident ~ 554R#8 tridentorchestrator cr.yaml UERES
‘cloudProvider "Azure" ° Y0 :

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullPolicy: IfNotPresent
cloudProvider: "Azure"

e
LU T & H{ERIRIEE 8045 Astra Trident Set &% cloudProvider ' & Azure “$CP

helm install trident trident-operator-100.2406.0.tgz --create
-namespace --namespace <trident-namespace> --set cloudProvider=S$CP

<code> EY[A] </code>

LUT &5 &4 Astra Trident I ASFEIZERE cloudProvider 2 “Azure .

tridentctl install --cloud-provider="Azure" -n trident
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BHG W)
Eim B R P :E Kubernetes Pod WU T{E& &5 75855 2K1FE Azure B ~ TIEIRHLABFERY Azure 5858
EEE Azure PEAZIRS 23R ~ SN EERE -

* {#F aks ZBERY Kubernetes F&
* 7£ OKS Kubernetes =5 F R EN T EE & AH oidc-c1T &
* BZ8E Astra Trident ~ EFRE R “cloudProvider 5% “"Azure" J “cloudldentity’ {5 L{E& & 5 73 5# 5T
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TridentEE ¥

G EFEA Trident EH FL4E Astra Trident ~ 554R#8 tridentorchestrator cr.yaml MUERES
‘cloudProvider "Azure" » MiERTE cloudIdentity 7%
‘azure.workload.identity/client-1d: XXXXXXXX—XXKXX—XXXKXK—XXKXX-XXXKXKXXKXKXXKX ©

g0 -

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullPolicy: IfNotPresent
cloudProvider: "Azure"
*cloudIdentity: 'azure.workload.identity/client-id: XXXXXXXX—XXXX-—

KXXX—XXXKX—XXXXXXKXKXXXX " *

Efe
ERATIIRIGEHRTE * BinttEs (CP) *M*ZmF oA (Cl) * ERNE !

1\

export CP="Azure"
export CI="azure.workload.identity/client-id: XXXXXXXX—XXXX—=XXXX—XXXX=
XXXXXXXXXXX"

LU EHIZEE Astra Trident ~ Mi{FERIRIEEBESTE cloudProvider 4 Azure “$CP ~ Mi{FAIRIE
B SCI'BE “cloudIdentity :

helm install trident trident-operator-100.2406.0.tgz --set
cloudProvider=$CP --set cloudIdentity=$CI

<code> HY[A] </code>

ERATIIRIEHRE © DR * # * Tin IDENTITY * HERAIME :

i

export CP="Azure"
export CI="azure.workload.identity/client-id: XXXXXXXX-XXXX—=XXXX—XXXX=
:$:9:9:9:9:9:0:0:0:0. &

LU Z24E Astra Trident M ASFEAZERE cloud-provider 4 “SCP ™ # cloud-identity SCI

tridentctl install --cloud-provider=$CP --cloud-identity="$CI" -n
trident



R EAzure NetApp Files —EINRETZIE IR
TR EAzure NetApp Files SERIGINFEZ A ~ MABRERA S FIIEK °

NFS #1 SMB Hifitt& AN B4

WMREEFE—R(ER Azure NetApp Files ~ SRETEMAIEER ~ BIAN EIT —EVIIARTE ~ A HERTE Azure
NetApp Files I Z37 NFS Volume ° 5528 "Azure : 52 EAzure NetApp Files THAELLZEIINFS Volume" o

EERTERER "Azure NetApp Files"#ig « BB T5)ER
*clientID £ AKS =E LFHATEESDMAIEF » "subscriptionID ™ tenantID

@ “location' 1 “clientSecret 2EEARY ©
* tenantID ‘clientiD'#] ‘clientSecret B7f AKS # & FEAEIR S 755 REHEFAIHAE

s REEE - 5528 "Microsoft : % Azure NetApp Files BIIAEEE" o
* Zik4A Azure NetApp Files FYF4EER o 5 2R "Microsoft | 1§ FAIERZ k4G Azure NetApp Files" ©
* “subscriptionID #£ BB Azure NetApp Files B Azure sJEIAERS o

* Ml clientSecret 2REB Azure Active Directory BY"fEFFETEEM" tenantID - “clientiD'BEH
Azure NetApp Files IRFERVE SR - FEARE X B REMER TIIHAP—IE :

c ERENEREAR BAzUreTATER" ©

c a"BE]EMEAG" EsIREMR(assignablescopes) ~ BB THIHER - {ZFRHC Astra Trident FREEHY
R - By B:TABR B FHAzure A4S RAR" > o
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n id" .

"/subscriptions/<subscription-

id>/providers/Microsoft.Authorization/roleDefinitions/<role-

definition-id>",

"properties": {
"roleName": "custom-role-with-limited-perms",
"description": "custom role providing limited

permissions",

"assignableScopes": [

1,

"/subscriptions/<subscription-id>"

"permissions": [

"Microsoft

"Microsoft

"Microsoft

"Microsoft

"Microsoft

"Microsoft

read",

"Microsoft

write",

"Microsoft
delete",

"Microsoft
ts/read",

"Microsoft

{

"actions": |

.NetApp/netAppAccounts/capacityPools/read",

.NetApp/netAppAccounts/capacityPools/write",

.NetApp/netAppAccounts/capacityPools/volumes/read",

.NetApp/netAppAccounts/capacityPools/volumes/write",

.NetApp/netAppAccounts/capacityPools/volumes/delete",

.NetApp/netAppAccounts/capacityPools/volumes/snapshots/

.NetApp/netAppAccounts/capacityPools/volumes/snapshots/

.NetApp/netAppAccounts/capacityPools/volumes/snapshots/

.NetApp/netAppAccounts/capacityPools/volumes/MountTarge

"Microsoft.Network/virtualNetworks/read",

.Network/virtualNetworks/subnets/read",

"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat

ions/read"

14



"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat
ions/write",

"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat
ions/delete",
"Microsoft.Features/features/read",
"Microsoft.Features/operations/read",
"Microsoft.Features/providers/features/read",

"Microsoft.Features/providers/features/register/action",
"Microsoft.Features/providers/features/unregister/action",

"Microsoft.Features/subscriptionFeatureRegistrations/read"

I

"notActions": [],
"dataActions": [],

"notDataActions": []

EE/D—E "ZkBIF4EE" "B Azure location ° 1 Trident 22.01 BA%4 ~ It "location 282 & ImAHRERE
L FEBRIER(L c ERAKRERES RAPISENMEE o

6 Cloud Tdentity > ¥t "EAEIERAEESDWAIER client 10 WEPIEER 1D

‘azure.workload.identity/client-1d: XXXXXXXX—XXKXX—XXXKXK—XXKXX-XKXXKXXXXKXXKX ©

A

]

SMBHEFEE I E(thZERK
HEEIT SMB Volume ~ W BERE -

* Active Directory B EMEARE Azure NetApp Files © 52 "Microsoft © ZEI7 & EIE Azure NetApp Files
B9 Active Directory Z4g"

* Kubernetes&=HE B HELinuxiTHIZSEIRL « LUIKRE/D—{E#ITWindows Server 20228YWindows T{EEf
2t o Astra Trident{E 1B ZEEFWindowsEiZS_F #{THIPod_E AISMBIAIER o

* E/bE—{@ Astra Trident #3Z « WS 1EHY Active Directory 58:5% ~ LUE Azure NetApp Files SE$9ER:EE
Active Directory ° 4 smbcreds -

kubectl create secret generic smbcreds --from-literal username=user
-—-from-literal password='password'

* BEAWindowsRFEHISCSI Proxy © BERTFE csi-proxy * H2RK"GitHub : A WindowsHISCSI
Proxy" ~ BE"GitHub : csi Proxy"f#7f Windows E#{THY Kubernetes Bi%f o
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exportRule B LhipThiA AR & ROARAY r0.00.0.0/0J

“exportRule’ 7B LU SR FRAYE
B « HAhF|H{ERILL CIDR FRiviE
TR IPv4 {iitEy IPv4 F4HERAR
& o SMBHHEE B ZBE o

snapshotDir el snapshotBE#289A] RE "R
size AR & AYTER K/ 100258
unixPermissions AR ERIUNIXHERR (4@ &L " (FEELRE ST REHRE)
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ERBHREMNEBIRARE - B TEIEERE « Astra Trident IFREERENME T ZEIRL Azure NetApp
Files BUFTE NetApp tRE - REEEM FHEE « WFEEEHRIEEREEP—EEEM FAERK L - BRE
B& « At nasType nfs SEMRTERE » MEBIRE A NFS MIREETERICE °

ECMIFIATEERA Azure NetApp Files W AR « BIRAREIEEERE « BER LESREREAEEN
HARRE SR RAS MV SRR ©

i

apiVersion: trident.netapp.io/vl

kind: TridentBackendConfig

metadata:
name: backend-tbc-anf-1
namespace: trident

spec:
version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de9%1le5713aa
clientSecret: SECRET
location: eastus

BIENS 75!

EfEBIR4EAE subscriptionID BHME v “tenantID™ clientID'# “clientSecret ™ SLEEfE
Bt E B o # R RFRYERINEE ©

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-anf-1
namespace: trident
spec:
version: 1

storageDriverName: azure-netapp-files

capacityPools: ["ultra-pool"]
resourceGroups: ["aks-ami-eastus-rg"]
netappAccounts: ["smb-na"]

virtualNetwork: eastus-prod-vnet

subnet: eastus—-anf-subnet
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aE
RE °

apiVersion: trident.netapp.io/vl

kind: TridentBackendConfig

metadata:
name: backend-tbc-anf-1
namespace: trident

spec:
version: 1
storageDriverName: azure-netapp-files
capacityPools: ["ultra-pool"]
resourceGroups: ["aks-ami-eastus-rg"]
netappAccounts: ["smb-na"]
virtualNetwork: eastus-prod-vnet
subnet: eastus—-anf-subnet
location: eastus
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451

o

REEEHESRNIERBERAR

B IRARRE S S AR & B TE Azure BIIE ~ W ER eastus AEBEEH "Ultra o Astra Trident @ B &)
BFRERZAUBFEIRE Azure NetApp Files FIFRE F4REE ~ W EE P —EFHER L NEFHERE °

version: 1

storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865eeb6ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET

location: eastus

servicelevel: Ultra

capacityPools:

- application-group-1l/account-1/ultra-1

- application-group-1/account-1/ultra-2
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version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET
location: eastus
servicelLevel: Ultra
capacityPools:
- application-group-1/account-1/ultra-1
- application—-group-1/account-1/ultra-2
virtualNetwork: my-virtual-network
subnet: my-subnet
networkFeatures: Standard
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 500Gi
defaults:
exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100
snapshotDir: 'true'
size: 200Gi

unixPermissions: '0777"'

77



EREEAER

IR IHERRAIEE—ERPERZAREFER - ENFZEREEEXRARNRBER « MEBE
fEKubernetesH T A KRB LR REFERRF « EREMR - EFURERANREE D

performance °

version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865eeb6ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET
location: eastus
resourceGroups:
- application-group-1
networkFeatures: Basic
nfsMountOptions: vers=3,proto=tcp,timeo=600
labels:
cloud: azure
storage:
- labels:
performance: gold
servicelevel: Ultra
capacityPools:
- ultra-1
- ultra-2
networkFeatures: Standard
- labels:
performance: silver
servicelevel: Premium
capacityPools:
- premium-1
- labels:
performance: bronze
servicelevel: Standard
capacityPools:
- standard-1
- standard-2
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Astra Trident AIRIREIHA AT AMEE - ATEEHIRMHEZEIR o "supportedTopologies’ tE1& imAH R& A
HERARRESERIENEFMNERFE o bEIEENERNEHEXNBHTESEME Kubernetes F5EE1E,
FREENEIHNEEE - SLEFMERRRAEFEENPRENATESE - HNE3RIEAIRHEE
IR &I FEMETZSER] - Astra Trident EEFFLE IS EIRHE T HIEE o NFTEFME ~ 55 &
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version: 1

storageDriverName: azure-netapp-files

subscriptionID: 9f87c765-4774-fake-ae98-a721ladd45451

tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct

clientID: dd043f63-bf8e-fake-8076-8de91le5713aa

clientSecret: SECRET

location: eastus

servicelLevel: Ultra

capacityPools:

- application-group-1/account-1/ultra-1

- application-group-1/account-1/ultra-2

supportedTopologies:

- topology.kubernetes.io/region: eastus
topology.kubernetes.io/zone: eastus-1

- topology.kubernetes.io/region: eastus
topology.kubernetes.io/zone: eastus-2

REFENESR
%! “StorageClass' & &g L EFE R o
ERRIAEZELF parameter.selector

fEH - parameter. selector BRI UABNREE volume HEEREREEIEE "StorageClass © AL
EEEMENBERNPERSEER -
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: gold
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=gold"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: silver
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=silver"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: bronze
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=bronze"

allowVolumeExpansion: true

SMBHHR & B E Z S5

=2 nasType ® node—stage—secret—name‘*ﬂ ‘node-stage-secret-namespace ’ RAIL3EE SMB
HERE & W IR T EERY Active Directory 5358 ©
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apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: "smbcreds"

csi.storage.k8s.io/node-stage-secret-namespace: "default"

SEmRERERRENKE

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: "smbcreds"

csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}

BEMREERREREE

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: ${pvc.name}
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}



(D nasType: smb 1E sMB MiEERIEEEFEESS © "nasType: nfs 8 "nasType: null
NFS EERVEFESS o

FERVAE- Yy
B RIRAEEZE  BRIT ST
tridentctl create backend -f <backend-file>
MRBIREILKLYN - RNBIRAERARE o I UBIT < RKigRacEk ~ UHIETNRE -

tridentctl logs

AL AEFARRSIERIRIREZ 8 ~ ERIUBR#TTcreatedn < ©
Google Cloud NetApp Volumes

%7€ Google Cloud NetApp Volumes &

CIRTERT LU Google Cloud NetApp Volumes 5&7E 4y Astra Trident B8 1% o (SR LUEH
Google Cloud NetApp Volumes & i3RI NFS HAREE o

Google Cloud NetApp Volumes is a tech preview feature in Astra Trident
24.06.

Google Cloud NetApp Volumes SEENFET s EAHE R}

Astra Trident 12 google-cloud-netapp-volumes EFEEBINEEEELR « TIEMNFIUER S1F :
ReadWriteOnce (rwo) - ReadOnlyMany ( ROX) ~ _ReadWriteMany (rwx) ~ _ReadWriteOncePod
(RWOP) o

EEgiE B8IHBE  VolumetZXl ZIRHIFEUER SIERIIEERS
google-cloud- NFS ERAR Rwo » ROX ~ rwx nfs
netapp-volumes RWOP

MR T Google Cloud NetApp Volumes &1
7EI&E8 € Google Cloud NetApp Volumes #&ifZ Al ~ A BRERFATE THIEX o

NFS Volume FYAE(EH

WMRIEEE—R{FEH Google Cloud NetApp Volumes ~ EEMUEFA « BIEEEITLEVIBRTE -« 7T HER

7 Google Cloud NetApp Volumes i #2317 NFS Volume ° 552F] "Bl Z A" ©
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7E£5& € Google Cloud NetApp Volumes &ixZ Hii ~ :5Ac R GRS F5EE !

* {#F Google Cloud NetApp Volumes ARFE&EBY Google Cloud #RF ° s52R] "Google Cloud NetApp
Volumes"

* Google Cloud tRFRBEZARE - S52H "HAIFE" -

* A% Volumes Admin ( NetApp Volume BIE) AfB Google Cloud BRFSIRE
(netappcloudvolumes.admin ° 552[H "B oA EEEEEAEEER" o

1569 GONV IRFBY AP SIRISE © SSR "2/ AP| SERIE(THE"
T © SR e .

WNFEUNMAIELE Google Cloud NetApp Volumes ZZEVERRVEEAE ST ~ 55 "5 & Google Cloud NetApp Volumes
HEEUE"2/ -

Google Cloud NetApp Volumes % im4H A5 52BN S5
BEf# Google Cloud NetApp Volumes FY NFS & imARREEEIE ~ MIAGRIARREEEH o

R ImAERRETE
BER KA GEE—Google Cloud@IHFE EHIRE - EB2EHMEBHETHMIRFE - KA UERHE MBI

2R =REA TE%
version Kz
storageDriverName FEFREIEN LTS 1B

storageDriverName %4
HEES T googoogle B
U -NetApp-Volumes | ©

backendName (ER) REFRIENBEIRE SEEniziaiE+ [_1 + AP
EIRAT—ERD

storagePools ER2¥ - ANEERREIIMEENFEERIRM o

projectNumber Google Cloudik BB ZE4R3% o ILL{EREGoogle Cloud
ADRILEEHRE o

location Astra Trident 237 GCNV Volume B Google Cloud {if

B o B B&EIH Kubernetes S50 ~ 1EPIE AVRELGE
& location AJAIREZE Google Cloud EIgHIERRL
THIRENIFas - BEEIERETELEEINRE ©

apiKey BEABILATM Google Cloud BRFEIRE B API 58
netappcloudvolumes.admin ©° EEF'@%“Google
CloudiR#5iRPRAZEEIRIER (BFEREIRIRMERE
) BYJSON-HEXLAZR ° apiKey WEES FEEH
TIBERY ¢ type project id»~
client email » client id*“ auth uri
token uri auth provider x509 cert url Al
client x509 cert urle

nfsMountOptions FEAMIZTEINF SHMEETE o "nfsves=3"
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serviceLevel EFMREEEERRTEER - BLEETIE flex
standard > premium '3f ‘extreme °©

network F GCNV Volume BY Google Cloud 482 o

debugTraceFlags SRS HHRR B A ERIEE o #f) - null

{"api":false, "method":true} ° BRIEMIEEE
ﬁ&ié&ﬁtﬁ@jﬁ% SHAARYECERIBED ~ BRIEZE ALY
BE °

supportedTopologies RRILEBIRAIZERNEHNEFE - WFFME
55 " TesithiE) "2 - a0 :

supportedTopologies:

- topology.kubernetes.io/region: europe-
westb

topology.kubernetes.io/zone: europe-
west6-b

VolumeH RECE IR

e AT 4EREHE AV & ER P HIFEREAY Volume BIRECE defaults ©

2% =R AR TE5%
exportRule IR EAVE LR o MBRLUE 0.00.0.0/0

SRS PRAYEM IPv4 (HHEATBE
snapshotDir 77EY ".snapshot’ B % "fBR"
snapshotReserve REB4AIREBRIEIEE B 2L " (JE=ZTERMEO0)
unixPermissions B AIUNIXIERR (4@ &M "

HF) o
ARREEEI
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NetApp
nasTyp

=2 1EMIBYA1ER Google Cloud NetApp Volumes st RS ~ {SIE4ARAEIEF1EA8 « (B B[R LITROIFEE

Volumes BIFFBEREFE IR « il]ff‘fé'*;&%ﬁ—ﬁﬁﬁzzﬁl?_uﬁﬂl?’_ Hf—E&RM L - Bit&iR « Eit
e nfs EEMAERE - MEBIHES NFS HEREEITERLKE °

RPRECERY Volume 1R {HEESMNVEEE] ©

apiv

kind:

meta

ersion: vl
Secret
data:

name: backend-tbc-gcnv-secret

type:

stri
pr
pr

Opaque

ngData:

ivate key id: 'f2cbbted6d7ccl0c453£7d3406£c700c5df0ab%ec’
ivate key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3bl/gqp8BR4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
XsYgogyxy4zg701lwWgLwGa==

A& o BT EIE4ERE « Astra Trident EFREEREMEPRZRIKA Google Cloud
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apivVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-gcnv
spec:
version: 1
storageDriverName: google-cloud-netapp-volumes
projectNumber: '123455380079'
location: europe-west6
servicelLevel: premium
apiKey:
type: service account
project id: my-gcnv-project
client email: myproject-prod@my-gcnv-
project.iam.gserviceaccount.com
client id: '103346282737811234567"'
auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://ocauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/oauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/myproject-prod%40my-
gcnv-project.iam.gserviceaccount.com
credentials:
name: backend-tbc-gcnv-secret



£/ StoragePools 231 TAHRS

apiVersion: vl

kind: Secret

metadata:
name: backend-tbc-gcnv-secret

type: Opaque

stringData:
private key id: 'f2cbb6ted6d7ccl0c453£7d3406£c700c5df0ab9ec’
private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3b1l/qp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3bl/qp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8BR4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
XsYgogyxy4zqg701lwWgLwGa==

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

name: backend-tbc-gcnv
spec:
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version: 1
storageDriverName: google-cloud-netapp-volumes
projectNumber: '123455380079"
location: europe-westo6
servicelevel: premium
storagePools:
- premium-pooll-europe-west6
- premium-pool2-europe-westb6
apiKey:
type: service account
project id: my-gcnv-project
client email: myproject-prod@my-gcnv-
project.iam.gserviceaccount.com
client id: '103346282737811234567"
auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://oauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/myproject-prod%40my-
gcnv-project.iam.gserviceaccount.com
credentials:

name: backend-tbc-gcnv-secret



EREEAER

LERIFAEETE—ERPEESAEREER - EREERTE—HHPER storage - BEREZAREER
FTEAREIRFEE LR - MEEEERE Kubernetes FEII KRB LEE RAVHATFIERE « SLEINGEFMEEA °
EREEEBANESEE o AU ~ E TEMERFIF « performance M servicelevel R EH
REDEREER

T U ELETEREREABERRBERER « TEBERER EREENTERE o /£ FHI#FH
snapshotReserve * iz exportRule MARE EREETERE °

IEFHMEEN ~ 55 "EHERMNSHE o

apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-gcnv-secret
type: Opaque
stringData:
private key id: 'f2cbbted6d7ccl0c453£7d3406£c700c5df0ab9ec’

private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8BR4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m



znHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
XsYgbgyxy4zqg701lwWgLwGa==

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-gcnv
spec:
version: 1
storageDriverName: google-cloud-netapp-volumes
projectNumber: '123455380079"
location: europe-westo6
apiKey:
type: service account
project id: my-gcnv-project
client email: myproject-prodlmy-gcnv-
project.iam.gserviceaccount.com
client id: '103346282737811234567"'
auth uri: https://accounts.google.com/o/ocauth2/auth
token uri: https://oauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/myproject-prod%40my-
gcnv-project.iam.gserviceaccount.com
credentials:
name: backend-tbc-gcnv-secret

defaults:
snapshotReserve: '10'
exportRule: 10.0.0.0/24
storage:
- labels:

performance: extreme

servicelevel: extreme

defaults:
snapshotReserve: '5'
exportRule: 0.0.0.0/0
- labels:

performance: premium
servicelevel: premium
- labels:
performance: standard
servicelevel: standard



ETRIE?
BiURImERBIEZR - SFRIT T -

kubectl create -f <backend-file>

AERRRIREMRINEIL ~ SFRIT TS -

kubectl get tridentbackendconfig

NAME BACKEND NAME BACKEND UUID

PHASE STATUS

backend-tbc-gcnv backend-tbc-gcnv b2fd1f£f9-b234-477e-88£d-713913294£65
Bound Success

MR BIHEILKRK « RTBIGHERARE o S UER < RIMME L kubect]l get
tridentbackendconfig <backend-name> * BEBIT F7dr< K Rsciz U FEIREA -

tridentctl logs

A MAEEABREIERIEE 2 8 ~ R UMIBRE IR ~ A BRHIT create 85 % ©
ELHA

#FEER EZLA

TR L imaE A StorageClass EF o

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: gcnv-nfs-sc
provisioner: csi.trident.netapp.io
parameters:
backendType: "google-cloud-netapp-volumes"

* FREANEERBIESE parameter.selector © *

{#H - parameter.selector ERIUABRRIEE Volume BIEEFSE StorageClass "EER" o ZHEE
SEMENBERNPERSERE °
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: extreme-sc
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=extreme"
backendType: "google-cloud-netapp-volumes"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: premium-sc
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium"
backendType: "google-cloud-netapp-volumes"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: standard-sc
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=standard"
backendType: "google-cloud-netapp-volumes"

WNEECETFLERAYEEARE T ~ 58 "B (HTFER 2] -
PVC E&EEH

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: gcnv-nfs-pvc
spec:
accessModes:
- ReadWriteMany
resources:
requests:
storage: 100Gi
storageClassName: gcnv-nfs-sc

EEHEP PVC REZR - FWTTIIHS



kubectl get pvc gcnv-nfs-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

gecnv-nfs-pve Bound pvc-b00£f2414-e229-40e6-9b16-ee03eb79%9a213 100Gi
RWX gcnv-—nfs-sc 1m

#%E Cloud Volumes Service #EAtGoogle Cloudf&ixIIINAE

BCloud Volumes Service f2UN{AI{E AR HEAVEEHIAERE ~ #ENetApp for Google Cloud:&iE
A Astra TridentZEERI B o

Google Cloud SRBITETEFAHE I

Astra Trident &t gcp-cvs BIEREEANEHIER - TEHFEUERE1E | ReadWriteOnce (rwo)
ReadOnlyMany (ROX) ~ _ReadWriteMany (rwx) ~ _ReadWriteOncePod (RWOP) o

EBEFET, BHIE VolumetdE® HIEMNZEUER SERIERERL
gcp-cvs NFS EERG Rwo » ROX ~ rwx » nfs
RWOP

FEABEfZAstra Trident¥fCloud Volumes Service Google Cloudfy3z %

Astra Trident AJLATE"ARFSEEE " L T A& BY—FEH L Cloud Volumes Service Volume -

* * CVSHBE* : TAEkRYAstra TridentARFS4EE! - EREMAEREF(EHRFBEERBESERMENEREELEE
& o CVSUBERRTS4AT! B —TEMFRSETA ~ A X ER/V00 GIBA/NBIHEFRR o 8] LUSEIE = EIRFEE 4R T3
Hep—I5 :

° standard
° premium

° extreme

* *CVS : CVSIRBHRRE RIS NI RE « (BMAESRERNPE - CVSIRFIRIE —BENASEIA « EAR#
FERMNEERNE1 GBHMIRE - #EFERNRZSFEI50EHERE - HhFAHRe S AT RN
HBEMREE o ERILUEE MR E AR T Hp—IE -

° standardsw
° zoneredundantstandardsw
EENER
ERMER "#ERR Google Cloud Cloud Volumes Service"#if « IEEEFFIEH :

43
TOY

K

oh
=

* Google CloudfR/A B & ENetApp Cloud Volumes Service IHAE
* Google Cloudik B FYZE Z4R5%
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https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
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* BAIEAER Google Cloud Service &k netappcloudvolumes.admin
* API& #8122 « f£Cloud Volumes Service &RIIA E REEH

2¥ SR Fa®

version IKIZA
storageDriverName HEREIEN LTS 'GCP-CVS]
backendName B & BIEFE R EEshiziaf@+ [ +API

T/ —H7

storageClass BRISECVSARFFIEEAERZSE - AR software”
B2 cvs ARFELER! o [BH) > Astra Trident iR
A cvs-Performance BRFELEEE! (‘hardware) o

storagePools {EFRCVSHRFEEREY o AR ~ ANTEE AR B
ENEFEEIRM o

projectNumber Google CloudtkFE24R3% o tb{ERI7£Google Cloud
AO@EEEERE -

hostProjectNumber  WIRFERAHEZVPCHEEE « AIBMEIEH ° ELEZEAIH
projectNumber * BIRFEEZE
“hostProjectNumber th 2 T o

apiRegion Astra TridentfEGoogle Cloud@&1%#£17Cloud Volumes
Service T ZEA2HIINGEE o BILEEE Kubernetes
HERF ~ EPE IR E apiRegion Al R EZ(E
Google Cloud EIZHIEIRL_ EBFZR T EE S o BB&@ig
MEGELLRIMNEA

apiKey BAILA®R Google Cloud RFSIREHI APl £58
netappcloudvolumes.admin ©° EEF'@%“Google
CloudBRFSIRFMEEIRIER (BFERIBIREREE
) BYJSON-IEHXAR ©

proxyURL Proxy URL (U1RFEEProxyf@iRZ3 A BEELF ECVSIR
F) ° ProxyfRlARZ8FIAEBHTTP ProxyZHTTPS
Proxy o HHAHTTPS Proxy - 2 BE&REEE « LT
TEProxyfRIARESFIEA B R EZBRESE - FZIRERA
ERs%MIProxyfalIRES ©

nfsMountOptions FEAMIZEHINF ST 8 35E1E o "nfsves=3"
limitVolumeSize MEERPEEERNSHIRULE « WEREELRK - " (FERAEFIBIT)
servicelevel BRARHHIREERNCVSBET CVSARTRE 4R - CVS- CVSMpETE:R A M2

Performance {E£2#& standard © premium’ 3
‘extreme ° CVS {EF standardsw' 3§
‘zoneredundantstandardsw °

network Google Cloud#8E&FH?Cloud Volumes Service R E

FIAEERIRIRE o
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%) o CVSTERAB MMZ
#) o
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W

#

debugTraceFlags

allowedTopologies

Volume X R EEIE

=R EH BER

SRS DEARR 2L ARV EEEIERT o 2661 - null
\{"api":false, "method":true} ° FRIEMEIETE
EITRREHERR 5 B AHRVECERAEED ~ BRI ZIERILE
INBE ©

EERAEEEEFE « B9 StorageClass &
allowedTopologies WABEEFIEME - U0 :
‘- key: topology.kubernetes.io/region
values:

- us-eastl

- europe-westl

A UTE RSB RN E B EHITERAY Volume BIRECE defaults ©

2

exportRule

snapshotDir
snapshotReserve

size

CVSHAERRFS LR S

R EH BER

HEERMELIRR - XBEMEE  10.00.0.0/0]
SENPRAYEE « LICIDRETESIE
FRrEMIIPvA{IHESY IPv4F 48R 4R

P

o

FEX *.snapshot’ B &% =
REBRBIRIEEE " (BECVSTRRIERO)

HMHERRAIA/) - CVSHRERIE  CVSHAERRFBRERS T
#5100 GiB ° CVS&{&#1 GiB © 100GiB1 ° CVSIRFSERELIIRERTE
faRE - BEDFE1GB -

THISEAIRHMCVSABEARFS LR T BISEHIXERS o
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SRR MR REBERNTERCVSMARFALNRIEBRIRAERE -

version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
apiRegion: us-west2
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"

private key: |

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"'

auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—-admin-
sa%$40my-gcp-project.iam.gserviceaccount.com



#H2 : IRFEEARAERS

AR HIERPARIRMERREEIR  BERFSE R VolumeTasR(E °

version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
apiRegion: us-west2
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"

private key: |

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"

auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—-admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
proxyURL: http://proxy-server-hostname/
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 10Ti
servicelLevel: premium
defaults:

snapshotDir: 'true'

snapshotReserve: '5'

exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100

size: 5Ti
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A 3 | EREEMER

IEEEFI(ER “storage KB EEHIER « LUKk "StorageClasses A EFHRBEFIN o BREHFENES
L BB R EFERNER A ©

LR S #H A ERERR T ENTERE ~ 5584 5% ~ 5% snapshotReserve % “exportRule
0.0.0.0/0 ° EREERTE—HIPEE storage ° HEEREREEMETEITESR servicelevel » Bt
EEEESTERE c ERMMERBARIREN protection BOM “performance ©

version: 1

storageDriverName: gcp-cvs

projectNumber: '012345678901"

apiRegion: us-west2

apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"
private key: |

client email: cloudvolumes-admin-sa@my-gcp-
project.iam.gserviceaccount.com
client id: '123456789012345678901"
auth uri: https://accounts.google.com/o/ocauth2/auth
token uri: https://oauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/v1l/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%40my-gcp-project.iam.gserviceaccount.com
nfsMountOptions: vers=3,proto=tcp,timeo=600
defaults:
snapshotReserve: '5'
exportRule: 0.0.0.0/0
labels:
cloud: gcp
region: us-west2
storage:
- labels:
performance: extreme
protection: extra
servicelevel: extreme
defaults:
snapshotDir: 'true'
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snapshotReserve: '10'
exportRule: 10.0.0.0/24
- labels:
performance: extreme
protection: standard
servicelevel: extreme
- labels:
performance: premium
protection: extra
servicelevel: premium
defaults:
snapshotDir: 'true'
snapshotReserve: '10'
- labels:
performance: premium
protection: standard
servicelevel: premium
- labels:
performance: standard
servicelevel: standard

HEFERER

% StorageClassEE& BN EREEAREEF) o fEF “parameters.selector B ~ & A] LA A {E StorageClass
IEEAREIEHEENERER - ZHEETEFMENE RIFTERSERT °
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#FERR 0

100

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-extra-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=extreme; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-standard-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium-extra-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-standard
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=standard"



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

name: cvs-extra-protection
provisioner: csi.trident.netapp.io
parameters:

selector: "protection=extra"
allowVolumeExpansion: true

* First StorageClass (cvs-extreme-extra-protection) BREIE|FE—EEEM o S —IR BB
At ~ REBRIRE TR 10% &Rt

* Last StorageClass (cvs-extra-protection (Ef&—f@E StorageClass ) FEAEMITEM 10% REB{RERY
{#7Fith o Astra TridentRE ZEEVHMEERER « LREFRNSRBAREBHEK -

CVSHRF& a5 &
T EEHIRHCVSARFSIER RISEFIARAS o
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S FARISRE CVS IRFLERFTERARFEBARM standardsw RERIHAARE “storageClass ©

version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
storageClass: software
apiRegion: us-eastd
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"
private key: |

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"

auth uri: https://accounts.google.com/o/oauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40my-gcp-project.iam.gserviceaccount.com

servicelevel: standardsw
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#HH2 : FEFERNER

B im4EREERFI AR “storagePools 5 EfF# 1t ©

version: 1
storageDriverName: gcp-cvs
backendName: gcp-std-so-with-pool
projectNumber: '531265380079"
apiRegion: europe-westl
apiKey:
type: service account
project id: cloud-native-data
private key id: "<id value>"
private key: |-

client email: cloudvolumes-admin-sa@cloud-native-
data.iam.gserviceaccount.com
client id: '107071413297115343396"
auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://ocauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40cloud-native-data.iam.gserviceaccount.com
storageClass: software
zone: europe-westl-b
network: default
storagePools:
- 1bc7£380-3314-6005-45e9-c7dc8c2d7509
servicelLevel: Standardsw

BUBIRERBEZR AT TGS

tridentctl create backend -f <backend-file>

MRBIREILR ~ R RInHERARE o ERILIIT e < RIgRsCE: ~ UFIEREA :

103



tridentctl logs

A MAEEAAREAERREEZ & ~ ERI BRI Tcreatedn < ©

= ENetApp HCl —{ER R EINFERISolidFire &in
BEARUN{RITE Astra Trident ZZEEFRENFFERTTERBIR ©

RS EER

Astra Trident $2ft “solidfire-san" {#/FRETE VR EEE B o KIENFEUEREIE | ReadWriteOnce (rwo
) ~ ReadOnlyMany (ROX) ~ _ReadWriteMany (rwx) ~ _ReadWriteOncePod ( RWOP) o

‘solidfire-san fEFREINTENZIZE file M block MHIRERT o HL "Filesystem’
volemode “ Astra Trident HEVMIREILEIIERZRR - EERAELH

StorageClass&tEE °

EEEpiET FHwminE Volumet#z{ SZHENEFERER SERINERARR
solidfire-san iSCSI & 158 Rwo + ROX ~ rwx EREZEZRL - RIE&E

~ RWOP IRAEE o
solidfire-san iSCSI BERGR RWO -~ RWOP xfs ext3 ™ ~ extd
BHtGZ Al

TERITRBIRZA - CEETHIEE -

* TIERNHEERL - ATHITElementdifE o
* 124 NetApp HCI / SolidFire £ EIR Bl A EAE RS - UBIEHIIEE o
* RFRBEBIKubernetes TEEIBLERFEZ ZEE B EMIISCSIT A - ;520 "TEE B EFEE " o

2¥ Il T

version KizA1

storageDriverName HIFERENTE N T8 kizZ [solidfire-san]

backendName EREAERETEZE Y ISte_1 +E7ERMHE (SCSI) IP{i
it SolidFire

Endpoint MVIP ~ R SolidFire #XFETEA R

BN E AR SHRRNEE
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28 55 AA 6

SVIP 7R (iISCSI) IP{UitFNEZE
labels EAFHIRERERISON-EE M
B EE o
TenantName EFERANELRSE (WRHRAE ~
FHEIL)
InitiatorIFace FHiSCSIREMRFERFENEH AE T8:8]
UseCHAP f#F CHAP B&:E iSCSI © Astra =1
Trident {F CHAP ©
AccessGroups E(EANFIEEIDEE S5 MMridents BIFEEH4EID
Types QoS
limitVolumeSize MREKREIEE A/ NS IEE M (FEERFa&HIETT)
BB RECE RN
debugTraceFlags SREHHHREF E(ERAVEEEIZ o &8 null

}@J: {"API": B~ THEL :true

(D SIECErmE TR R B MATEIBED « TR/ debugTraceFlags ©
#H 1 . A =RHREERNEHIENBIHAERE solidfire-san

HEEEAIRR R EF CHAPERSE R BIRIESE WL ABYE QoSiRsEN =1EVolume BRURR! - (TR AJAEE £ A {4
TR S BURE R RHFER « WEREPRSE I0PS 75!
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version: 1
storageDriverName: solidfire-san
Endpoint: https://<user>:<password>@<mvip>/json-rpc/8.0
SVIP: "<svip>:3260"
TenantName: "<tenant>"
labels:
k8scluster: devl
backend: devl-element-cluster
UseCHAP: true
Types:
- Type: Bronze
Qos:
minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000
- Type: Silver
Qos:
minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000
- Type: Gold
Qos:
minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000

gl 2 . A EREG ZEHEXNBIGMHEEFIERNER solidfire-san
LA EAERERNRENRIFEERE - URBRELEFRMAStorageClass ©

Astra Trident@ T BERECER - iRfEFERMN_ ERRBRERIRIRFHFLUN - KT HEER « REEESAIUH
HEEERERNERRE « TREFHSEREEDA

A TEERHNEARFEERET « THEMAERFIRERENERE « EEMRFUERR type & Silver
o EREBEA—HTER storage ° FUHFT « FEFEFERMITEITREEE  FEERMAEER
FHtFERAE -

version: 1

storageDriverName: solidfire-san

Endpoint: https://<user>:<password>@<mvip>/json-rpc/8.0
SVIP: "<svip>:3260"

TenantName: "<tenant>"

UseCHAP: true
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Types:
- Type: Bronze
Qos:
minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000
- Type: Silver
Qos:
minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000
- Type: Gold
Qos:
minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000
type: Silver
labels:
store: solidfire
k8scluster: dev-l-cluster
region: us-east-1

storage:

- labels:
performance: gold
cost: '4'

zone: us-east-la
type: Gold

- labels:
performance: silver
cost: '3"

zone: us-east-1b
type: Silver

- labels:
performance: bronze
cost: '2'"

zone: us-east-1c
type: Bronze

- labels:
performance: silver
cost: '1"

zone: us-east-1d

T%lStorageClassTE & s Ll &R o ML "parameters.selector #1iL ~ &1E StorageClass #3&MF
HRLE B EE @ A AR E IR E - IS ER EEMENERE RN ERSEER -

fEol

25— StorageClass (solidfire-gold-four) IFMEEIE—EELEM - ERE—IEHESRVENEER
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Volume Type QoS ° Last StorageClass (solidfire-silver (B —1@ StorageClass) :EAEAIZHER
FEMERERYTEREM © Astra TridentiSREZERMEERER « WHEFRTSHEFERK
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-gold-four
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=gold; cost=4"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-three
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=3"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-bronze-two
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=bronze; cost=2"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-one
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=1"
fsType: "extd"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver"

fsType: "ext4d"
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MBS « B2
* "Volume7ZEXEF4R"
ZIESANEEFIZTLONTAP

ONTAP SAN EEENFE T AEER

A BEERUN{RIEEF ONTAP IhAE 4 FITHEE M SANSRENFZ T AR A& E THAE 4 AY18 i o ONTAP
Cloud Volumes ONTAP

ONTAP SAN SEBNR2sL3¢AREI K

Astra Trident 12 %! SAN {H#7ZEEENTET « AJE2 ONTAP FEEBE: o TIEMEEUENEIE | ReadWriteOnce
(rwo) ~ ReadOnlyMany (ROX) ~ _ReadWriteMany (rwx) ~ _ReadWriteOncePod ( RWOP) o

() WS Astra Control S(R3 ~ ERIBE - 35S MAstra Control SEBZSLHERTE o

EEiE B@IHBE  VolumetZX ZIRHIFEUER SIRIIEER

ontap-san iSCSI &R Rwo + ROX ~ rwx » BIERAM ; [FIE&EIRE
RWOP B

ontap-san iSCSI BRERR RWO -~ RWOP xfs ext3 > ™ ext4d

ERERAGHEEER PE
SR{EF Rox # rwx o

ontap-san NVMe / &R Rwo » ROX ~ rwx WIERANR ; RIERE
TCP RWOP =1
Dﬁ/Fﬁ
NVMe /
TCP ByH th
EE2FIHo
ontap-san NVMe / EBERS RWO - RWOP xfs ext3 > ~ extd
TCP
ERAGEEEE P E
nE/ F‘A’ﬁ /iﬁﬁﬁ Rox *U rwx ©°
NVMe /
TCP Ry E1th
EEFIFo
ontap-san-economy  ISCSI &1 Rwo » ROX ~ rwx » BIERAR ; RIRERE

RWOP =1
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EEFER FEHIBE  VolumelE ZEMNERUIEI SZIRIIERRGR
ontap-san—-economy iSCSI ERAR RWO + RWOP xfs ext3 s v extd

ERRGEEERE P E
35(E A Rox 1 rwx o

Astra Control EEEIFZRAER 14

Astra Control BJ$¥#1EF ~ Al ontap-san EREIENEIAHEE - “ontap-nas-flexgroup feELE(R
N %ﬁ‘m@ﬂﬁﬁﬁ (Tf Kubernetes BEZHEBENIIEE) ontap-nas o Ul "Astra Control#£% 7R
14 BEEER ~ 5A2[E ©

* “ontap-san-economy {ZEFER EF A ETETEIAEN"SZEH ONTAP Volume EH|"BEA{E
ﬁa o
@ - EERENEEE R R MENSN A ontap-san-economy ' EAEREHERR A T 1E

B onTAP volume PRFI"fEMA “ontap-nas-economy ©

* MRETRRREZERMRE « KEMEITEN S ~ 55701 ontap-nas-economy ©

fEREER

Astra Trident TR EIA ONTAP T SVM BEIEEMN B DT - BEFERAFREMFEAEN vsadnin SVM FEHE ~
=fFF admin AEHEEABNARLBHIFERE - HNER Netapp ONTAP ZPEH Amazon FSX
Astra Trident FEHA®LA onNTAP T svM BIEEMNE S - FHAEEMFEAEBEDN vsadmin SVM HEHEZE ~ 5%
SEAEAAENTELBIEREHIT fsxadnin © fsxadmin EAEREEREMMEVR ZESIBEHEE o

MREERLL 1imitAggregateUsage B~ HEE=EEIEHMR o /. Astra Trident
fEF Amazon FSX for NetApp ONTAP BF - ILBEHGEEIBE vsadmin M

‘fsxadmin FEABKRPER limitAggregateUsage ° MRECISEULDE ~ HRBRIEEREX
,E& o

EEPAR] ATE ONTAP FRZII B ARGIMNAE « 58 Trident FEEITENAI AR ~ BIRFIFEREHRM  TridenthY
RZHChRAERE IFOUZEIMNVAPI ~ B LAPILBMAEZ £ ~ EARESHREESZ HE

NVMe / TCP HNEMZ EFEIE
Astra Trident SZ1B(F AERENITE N AVIEIESZ M ECIERE= R (NVMe ) EHIIHE ontap-san ~ 8% :

* IPv6

* NVMe HERRE RYIRIRFI#E 2

* A% NVMe HRRE A7)

* B A Astra Trident 9MER3EIZAY NVMe Volume ~ LUE Astra Trident EIRH £ miBHA
* NVMe R4 ZEREK

* K8s EiRGIER A EE RN (24.06)

Astra Trident =332 .
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* NVMe R4 Z1EH DH-HMAC-CHAP
s HEHETA (DM) ZERKK
* LUKSHNZ
ZEE(EFONTAP A E&MISANERENTE T AR L E B im

BEfR(E D ONTAP SAN BEEIF2 Va2 E ONTAP & imHY R R BasaiEIR o

HIEFEONTAP IR 1B IHEE ~ Astra Trident® /D EEISk—EE SEE45SVM ©

smacfE ~ SR UBITZERENEL « W Ism—ESZ{ERENZNVHEFLEER o HIE ~ IERILEE san-
dev FHABREHFIZNAVEESR] ontap-san » UK san-default FHEZERBEER] “ontap-san-economy ©

RErBHIKubernetes TEENELER N BLREEFEERISCSIT A o N "EE TEENEE" B F4AEN ~ E2E -
ES2E ONTAP i
Astra TridentiZ2tMFEEEONTAP 5 IhAE R EG 8 X HE Y& i ©

* sREEEY I ONTAP HEEFIEHEIRNERAERBINZE - ZRTERBEAEENZE2EAAE  #/40 admin’
g « ‘vsadmin WAFEIREL ONTAP FRZAEMI R AERM o

* /RFEEL | Astra Tridentth SEONTAP fE I AR IRAY/RE EEEREETTEN « IR - BIFERUAES
RRIHESE « SWRIEENCARE (ERHER) HIBaseb4iRiE(E o

TR UAEFIRA R - UEESIRENRER S AZEBE - 78 « —RAZE—EEREH X - EBUMER
ERERE A « EARRERIRERPBIRIRARE

@ NREEARRR M TFANE  BIRELR R - WEARREPRHSERISE -

EXFRsRsE B BREE

Astra TridentEEESVMEBE/ZESHETIEERREER - A FEEONTAP :Z2& inE T8 - B CERZENTE
LEEAE ~ FIU admin 3% “vsadmin ° 35 AJHEREIRZRONTAP HZIERRAS(RIFAIMEAER « RARK
#YAstra TridenthRZsR] SEZ{EAINEEAPI © (SR UEBII B IMNEZ 2B A A6 ~ WifAstra TridentiEECfER ~ ERE
E(EH o

& imE ZEHII0 TFR
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YAML

version: 1

backendName: ExampleBackend
storageDriverName: ontap-san
managementLIF: 10.0.0.1

svm: svm nfs

username: vsadmin

password: password

JSON

"version": 1,

"backendName": "ExampleBackend",
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

LT BInEREM — A FRHFDEIME - BURIRZE - ﬁ%%&%ﬁ/fﬁﬁ%ﬁb@asemﬁﬁﬁ% M ETE
AKubernetest® o I EHE IR —FEEEEERMITER o EIE —IEAE RS RE
HKubernetes /f#FEIEEMIT ©

WAFIRA N BRI UFERRE « WEONTAP BB - BiRERHZE=E2% -

* ARIR&E | AP in/&RsERYBase64ARGHE
* BRIRALEER | BB E 2IRAIBase64iRIB(E
* {S1EBYCACertifate : Z{SECAREHIBaseb44RiH(E - MNREREERICA « RILRREUILBE - IRKEA
S1ERICA ~ BRI /BBRIERTRE o
HANTERIZEIE TP o

1. %Eﬁﬂﬁﬁ#‘ﬁ?&%ﬁ%ﬂ@ﬁ% o E%R  5AigCommon Name (CN) (—fg®#E (CN) ) RESBONTAP Bzt S

openssl req -x509 -nodes -days 1095 -newkey rsa:2048 -keyout k8senv.key
-out k8senv.pem -subj "/C=US/ST=NC/L=RTP/O=NetApp/CN=admin"
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2. BISERICAREITIZONTAP ER(EEE - ErIscEHHEAFEERERIE - MRKREREENCA ~ BB

security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>

ssl modify -vserver <vserver-name> -server-enabled true -client-enabled
true -common-name <common-name> -serial <SN-from-trusted-CA-cert> -ca

<cert-authority>

3. 7EONTAP ZiE#EE FZERFRIRRENER (PR1) o

security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>
security ssl modify -vserver <vserver-name> -client-enabled true

4. HEE2 ONTAP Z2EAHBXIE cert BEsE A% o

security login create -user-or-group-name admin -application ontapi
—authentication-method cert

security login create -user-or-group-name admin -application http
—authentication-method cert

S. EAEENRTAIFERE - LLONTAP Management LIF IPFISVME&FBENX<SfManagement LIF>F1<vserver
name> °

curl -X POST -Lk https://<ONTAP-Management-
LIF>/servlets/netapp.servlets.admin.XMLrequest filer --key k8senv.key
--cert ~/k8senv.pem -d '<?xml version="1.0" encoding="UTF-8"?><netapp
xmlns="http://www.netapp.com/filer/admin" version="1.21"
vfiler="<vserver-name>"><vserver-get></vserver-get></netapp>'

6. {EFBaseb44RiE /&S - £IRMSEMNICARS ©

base64 -w 0 k8senv.pem >> cert baseb64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca baset4

7. ERR L —TEISHER I B o
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cat cert-backend.json

{

"version": 1,

"storageDriverName": "ontap-san",

"backendName": "SanBackend",

"managementLIF": "1.2.3.4",

"svm": "vserver test",

"clientCertificate": "Faaaakkkkeeee...Vaaalllluuuueeee",
"clientPrivateKey": "LSOtFaKE...0VaLuESOtLSOK",
"trustedCACertificate": "QNFinfO...SigOyN",
"storagePrefix": "myPrefix "

}

tridentctl create backend -f cert-backend.json -n trident

femsmmmmmm== R fosssssssssssscscssssssasososs====

from e fr e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

I S e e e e
e fremmmeme== iF

| SanBackend | ontap-san | 586blcd5-8cf8-428d-a76c-2872713612cl
online | 0 |

fessmmmmeme== frememesessess==== R
f=mm==== fememema== +

EHERE T A E R B

1R

ANy

AILEMIRA R « UERRRNEERE S A REETRER - EMERARAITT | ERERELE/ZE

W& im el ERTAERRE ; ERRENERIR EMAERERRZENE - BEEEM - CUERRIRAENEEER
7~ ABIMEEREE 5L c REBEEIHITIMERMNEN RN json &2 tridentctl backend update °
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cat cert-backend-updated.json

{

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "SanBackend",
"managementLIF": "1.2.3.4",
"svm": "vserver test",
"username": "vsadmin",
"password": "password",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend SanBackend -f cert-backend-updated.json -n
trident

e fom e o
e fremmmeme== W+

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

R femsmemessess==== fesssssmes s e s ss s osessssss s ess
fmmm==== femememm== 4

| SanBackend | ontap-san | 586blcd5-8cf8-428d-a76c-2872713612cl |
online | 9 |

femmmmmmmma== R fessssssssssssesessosssssasssssssasaaaa
e e 1

E MRS « I EIRELASBHONTAP ERENEE (IRBI0S) - BERERE
() # - wEEEEE TR SERENEERE - AETHEEMUERNOEE 2%
HEONTAP &= EMIFRERTERE -

BEHRIFEAR "%EF't“ﬁ%)‘E',L_LZEzzEEFEE’JﬁHE MRS EZ BEVMHIEEELR o IR IEEHEERAstra
Tridenta] W EAONTAP %1885 ~ W ARIER KA VolumefEE o

EFRERICHAPE R ELR

Astra Trident AJLAE A ontap-san-economy %[@J*ETE’J&EIJ__I CHAP B®sE® iscsI TL{EPEER “ontap-
san ° EREERIGEZRTEA useCHAP I8 o 5874 “true’BF - Astra Trident 21§ SVM BB BN Z 21
REAZER CHAP ~ MRt BIGIEZRREFERELBIED o NetAppiRRERE R CHAPRESSEELR - :52R T
HI)4RREEE A
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version: 1

storageDriverName: ontap-san

backendName: ontap san chap
managementLIF: 192.168.0.135

svm: ontap iscsi svm
useCHAP: true
username: vsadmin

password: password

chapInitiatorSecret: cl9gxIm36DKyawxy

chapTargetInitiatorSecret:

rgxigXgkesIpwxyz

chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

@ ‘useCHAP 2HZfMIER + RFER o FARER MR - FHRAtruez B ~ EMEERHE

RAR o

tESM » chapInitiatorSecret » chapTargetInitiatorSecret‘ chapTargetUsername‘*ﬂ
‘chapUsername @It “useCHAP=true WEBSERIKRERT ° EITERRIRE » JUAEEE

“tridentctl update ©°

ZIEAX
HEEIEEEKERTE useCHAP 2 true

* fZ£SVM_LEERECHAP :

+ 57 Astra Trident 7EfZF R IR L& E CHAP ° S8ET5IER :

° YN SVM s BB 2 2R AE (FARs IE) ) * B HIREFRATRSLFEN LUN
Astra Trident AR Z 2 M IREIR S cHAP ~ WHEERE CHAP BiEh23M BIRERE B2 o

° YNRSVMEEZLUN - Astra Tridenti& A Z7ESVM_LEIAFHCHAP ° EaRERIEFIE SVM LBEFEMN

LUN BY7£EY o

* RECHAPHENSRM B RERELBNINE ; BEERLAERIKERTIEE WLEFR) o

BIIBIR 2% - Astra Trident ZEEITHEM tridentbackend CRD ~ if& CHAP M EHELBHES
Kubernetes 1% o FHAstra Trident{ELb &% FIEIIBIFREPV ~ GBI M CHAP L ©

SEREREE L B R

RAT LB HMEZR Y CHAP 287K E# CHAP 5%5% backend. json © S 2 8 # CHAP 1% Y

‘tridentctl update™ #5 < 2K [ BRIE LEEAEE o

@ BB IHRAY CHAP HEZEEF

TEAZERER tridentctl JREFTBIR © 5575 ECLI/ONTAP UIEH#TF

BE FREEER « EAAstra Tridentfl £S5 LEBATE o
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cat backend-san.json

"version": 1,

"storageDriverName": "ontap-san",
"backendName": "ontap san chap",
"managementLIF": "192.168.0.135",

"svm": "ontap iscsi svm",

"useCHAP": true,

"username": "vsadmin",

"password": "password",
"chapInitiatorSecret": "cl9gxUpDaTeD",
"chapTargetInitiatorSecret": "rgxigXgkeUpDaTeD",
"chapTargetUsername": "iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",

./tridentctl update backend ontap san chap -f backend-san.json -n trident

- e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

o Fom e
- o +

| ontap san chap | ontap-san | aad458f3b-ad2d-4378-8a33-1a472ffbeb5c |
online | T

e —— e — e e ettt
t——— R +

REMNEGRFAERIRE ; NRSVM_EMAstra TridentEE#5058 « EFIREBREIERPARE  IERIERE
HAVEEEEE R « MIRAEGNRFERFIRE  PErEPVAVERI BHER « REEAEMEEER

FI|ZASANAB AR ZEIHELEE 5| ONTAP

BEARUN{EI1E Astra Trident Z2EF 217 JeffFFH ONTAP SAN EEENTET o AENIRH B IRARARED
Bl Rzig B It FEZE StorageClasses RIEFAAE R} o
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N

#

storageDrive
rName

backendName

managementLI
F

datalLlIF

svm

useCHAP

chapInitiato
rSecret

labels

chapTargetIn
itiatorSecre
t

chapUsername

chapTargetUs
ername

clientCertif
icate

clientPrivat
eKey

trustedCACer
tificate

username

password

=R EH En
EFREE BB ontap-nas ™  ontap-nas-

economy ontap-nas-flexgroup

ontap-san > ontap-san-
economy

B REEH TR BeEni2T( %M + " + dataLIF

#E&8) SVM BIE LIF B9 IP fizht o UEJLH ”"EE*E%H r10.0.0.11 ~ [[2001:1234:abcd::

1548 (FQDN) o WIRfERA IPv6 [EIRZ4E Astra fefo]J
Trident ~ BIBIIAERE A {ER IPV6 ik o IPv6 {iriitas
AUFIEINEZ > Bl
[28e8 d9fb:a825:b7bf:69%9a8:d02f:9e7b:3555

o YNFE L MetroCluster Z BRI B @M [mcc-best]
- F‘;ﬁ °

EERELIFBIIPALIL  * 570457 iSCSI o Astra JRESVM
Trident ﬁﬁﬁ"‘BEEE’JLUN%WEONTAP"%?;TE%ETL%

BRI TERSERFTEERY iSCI 46 o tNRABMETES ~ 7t
GEFEL datal.IF © MetroCluster BB o *:52

B[mcc-best] ©

[A7F SIS * BB MetroCluster o "2 fIRIETE SVM BIFTA

Ri[mcc-best] © managementLIF

{FFCHAPES:5iISCSILHEONTAP ZIEARZIERISANEE false
EFIZNFER[FMME] © 527 true for Astra Trident ~ Lx
SREAMEFSE CHAP M2 BIRFATSE SVM BYTRE

Foln "E%T@%ONTAP AR ERISANEEFHIZ AL

IE’T _m" EE"¥£‘EH§DH N nﬁ /F‘/I‘ﬁ ©°

CHAPENENZZZHE o MBI useCHAP=true "
ERREEENESISON-BREIZEHE "
CHAPBZRAEN3FEZ - ME(RH useCHAP=true "
BAFERELTE o WEEMH useCHAP=true "
Bi2EHEESTE o WERY useCHAP=true "
B i%/&:8Base644RISE o AN /&GRS "

AR IETAZR S 8IBaseb44RIE(E o A /RERERE "

SEECARERIBase644RIE(E o #EMA - ARN/GEEE "

o
EBAONTAP :Z#= 5B NMENFERE ST - ARsRER "

BIONTAP Z#= £ @A FRERZHE - AR RERE o "
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storagePrefi
X

limitAggrega
teUsage

limitVolumeS
ize

lunsPerFlexv
ol

debugTraceFl
ags

useREST

sanType

R iE
EEMHE RS HISSTE SVM RIFTAE

managementLIF

TESVMARECE AR @ RSP (EARVATERS - IR EHE  trident
Ee8 - EEEMUIL2H - BRERILMHRI o

MRFEAXESHIEE DL ~ AIEFETERLE - IR " (FERTEEIBIT)
{&{EF Amazon FSX for NetApp ONTAP &im - 35

}87€ limitAggregateUsage ° {efAY fsxadmin #

‘vsadmin' A E EH#EEX Aggregate FFAEZ /A Astra

Trident ANLAPRHIFTFRAIRERR ©

NRERHEIRE A/ NSHIUILE « IERRERK - th ™ (FERFREIHIT)
ZIRHIHEENgtree MLUNMEIE & K/ LR ©

FFlexVol ELUNFYER KLUNEZE - EENBTE[50 100
+ 200]

REEHBEARR 2L AREEIER o A1 ~ FBRIEGIETEETT null
SRS BEAR L R AMRVECERMEED ~ T[RI { "api" :
false » "method" : true} RfEF

fEFAONTAP Isrest APIFIFIE R 8 o true ¥ ONTAP 9.15.1 SNE S HR
USeREST 5274 true B+~ Astra Trident #HER 7> H[HI false o
ONTAP REST API EABIREH ; 5%% false BF»

Astra Trident f&fEF ONTAP zAPI FENYEREIR

B o ILTHREEEoNTAP FAEMHIRASAIARZS © ItE

6~ B onTar BAAGBHKEERERENFR

¥ ontap c ERTELEEMNMAEMME vsadmin

cluster-admin BY o 7§ Astra Trident 24.06 i <58

%8 ~ ONTAP 9.15.1 SREHARA userrREST FE:RA

true ; EE

useREST % false ffEFH ONTAP ZAPI IE0Y o

useREST 5T2E NVMe / TCP 9B o

FAItE4E 1scs1 iSCSI X nvme NVMe / TCP © liscsi WIRZEH

AR ERIEHIR R IRERRER

1S B LAE AR RE & B P RVIE LE IR TRARIEHI TR B IRACE defaults o YIFREHA « F2R TIIHEREHA -
2¥ 5B fam=

spaceAllocat LUNRBIZERIDED "

ion

spaceReserve ZEREIMFREBEN; ME1 (B = M Volume1 (1) "&"

snapshotPoli EfEFRAISnapshot/REA! "

cy
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2¥ Sk TEs%
gosPolicy BISKAAPT IR R ERIQoSIRAIBHAE - FEEERMTE "
£ & /BRI E D —{EqosPolicygiadaptiveQosPolicy ©
2 Astra TridentfFFHQoS/RAIEF4HFEEONTAP {EH
FERTIRABIRREA o FHPIRZEERIEHEANQoSIRAIE
A~ EREARRABEEASENERESEMAMREE - £
BIQoSIF R B 4EHE A FIFTE TIEa &V RIEE LR o
adaptiveQosP EIEIRAFTIEIMHIEEEE M QoSRAIBAE - Eigs "
olicy BEEEEE/ &R EF—EqosPolicy
g{adaptiveQosPolicy
snapshotRese {REBAARIBIVMIEEF DL MRA 4w, ~AATo
rve snapshotPolicy | ~&BHIA ]
splitOnClone JBIIIEAEF ~ HHRELDEIEL "fBR"
encryption TERRRERE & B NetApp Volume Encryption (NVE "&"
) TBERA false o WAZATERHRE LIS EANVE
T REEFBILEEEIE o ANRERIRRUENAE ~ H]Astra
TridentPEC BRI E A Z EUANAE c IEES
B ~ B2 "Astra TridentdI{a] EANVEFINAEIZACIE
B oo
luksEncrypti ERFLUKSHNZE ° s52 [ "ERALInuxi—E i85 E
on (LUKS) "o NVMe / TCP R%1& LUKS il ©
securityStyl HEENZE2HEI unix
e
tieringPolic ZERBIMNER M) MMEPRIRER BN ONTAP 9.5 2
y AIEY SVM-DR #48A%
nameTemplate BB TR E A TBRE A o !
limitVolumeP f£ ONTAP SAN &HR B IR LUN B « ATEREY " (FEERRFaaHIHIT)
oolSize B K FlexVol K7\ o
Volume & JRECE £ 5

TR EEERENER :
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version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: trident svm
username: admin
password: <password>
labels:
k8scluster: dev2
backend: dev2-sanbackend
storagePrefix: alternate-trident
debugTraceFlags:
api: false
method: true
defaults:
spaceReserve: volume
qgosPolicy: standard
spaceAllocation: 'false'
snapshotPolicy: default
snapshotReserve: '10'

HERRENTERNZEILAFTEHIEE ontap-san ~ Astra Trident 74 FlexVol ZBIME AN 10% BY
BB~ LEM LUN UEDE o LUNBYECB A/ MRERETEPVO ERITA) 248 ° Astra
() TridentiEFlexvol BB IEAN10% %R (BRONTAP (EEE LAMMRY) o HRERAE

FATRONTAP-sanf&758Y o
HINEHEMNRIR snapshotReserve ~ Astra Trident kB 7 AN tERRAA/N :

Total volume size = [(PVC requested size) / (1 - (snapshotReserve
percentage) / 100)] * 1.1

1.1 2%89M0%MAstra Trident/ll AFlexVol Elthe T IELUNFAEZRIBITHAE © & snapshotReserve =5% ~ B
PVC E3K = 5GiB - BIJ4# Volume K/\% 5.79GiB ~ R K/\% 5.5GiB ° ‘volume show fp< FEEETREEIFA L
#HIAER

Aggregate State Size Available Used%

_pvc_89flcl56_3801_4ded_9f9d_034d54c39514
online RW 18GB
_pvc_ed2ec6fe_3baa_4af6_996d_134adbbbBetd

online RW 5.79GB
_pvec_eB8372153_9ad9_474a_951a_0Bael5elc@ba
online RW
3 entries were displayed.

BAl - RERFEAN/N ~ ARt ERRIRAR Volume
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RIEAERSHEM)
THEHIERERERE  BARDSBREBFERE - ERERREREENSGIE -

(D WNRIETE NetApp ONTAP L#2EL Astra Trident {8 Amazon FSX ~ RIS T4 AY DNS £
& ~ MIE IP Lk o

ONTAP SAN 34

EefFREEENIE AR ontap-san °

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: svm iscsi
labels:
k8scluster: test-cluster-1
backend: testclusterl-sanbackend
username: vsadmin

password: <password>

ONTAP SAN 48755425 &1 151

version: 1

storageDriverName: ontap-san-—-economy
managementLIF: 10.0.0.1

svm: svm_iscsi eco

username: vsadmin

password: <password>

1. g
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TRAIMERERIR" SYM EREER" - BRETMBFHERRIFES « LA -

EEEBETNIAMYIA « SAFERAT A datalLlIF M " svm  2#KIEE SVM "managementLIF ° FIH0 :

version: 1
storageDriverName: ontap-san
managementLIF: 192.168.1.66
username: vsadmin

password: password

FEEEANMHRESEF|F clientCertificate » » clientPrivateKey Hl
‘trustedCACertificate (WIRMFREER CA ~ BIAER) 2 5EA "backend.json' BB iH/&:E
TNEEHBAS1ED CA R5EH baseb4 RIHIE o

version: 1

storageDriverName: ontap-san

backendName: DefaultSANBackend

managementLIF: 10.0.0.1

svm: svm_iscsi

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
clientCertificate: ZXROZXJIwYXB...ICMgJ3BhcGVyc?2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz

124


../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery
../trident-reco/backup.html#svm-replication-and-recovery

& CHAP £
SLEER B @I BIR « I useCHAP /S true©
ONTAP SAN CHAP #5fj

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: svm_iscsi
labels:
k8scluster: test-cluster-1
backend: testclusterl-sanbackend
useCHAP: true
chapInitiatorSecret: cl9gxIm36DKyawxy

chapTargetInitiatorSecret: rgxigXgkesIpwxyz

chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
username: vsadmin

password: <password>

ONTAP SAN #&% CHAP &34

version: 1

storageDriverName: ontap-san-economy
managementLIF: 10.0.0.1

svm: svm_iscsi eco

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy

chapTargetInitiatorSecret: rgxigXgkesIpwxyz

chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
username: vsadmin

password: <password>
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NVMe / TCP &5

R PAZETE ONTAP i _EERE NVMe B9 SVM © E2EAT NVMe / TCP FIEZASBIRARRE o

version: 1

backendName: NVMeBackend
storageDriverName: ontap-san
managementLIF: 10.0.0.1

Svm: Svm_nvme

username: vsadmin

password: password

sanType: nvme

useREST: true

BB AR IRAERREE A

version: 1
storageDriverName: ontap-san
backendName: ontap-san-backend
managementLIF: <ip address>
svm: svm0
username: <admin>
password: <password>
defaults: {
"nameTemplate":
"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.R
equestName} 1"
by
"labels": {"cluster": "ClusterA", "PVC":
"{{.volume.Namespace}} {{.volume.RequestName}}"}

EREBNRIRIEA

EELERINERIGHMP - FHEMBREFEARTERFENTERE « AWl spaceReserve M)
spaceAllocation MEz) #0 encryption MRy - ERERNEEREERRPERW o

Astra Trident €7 TER) WP REEREEIZE o 551EFlexVol Thel@f2HFIRHER o Astra Trident2@ 1T &R
BLER - BERZS RN LA EREREIREEGE - AT HEER - GEEESUMHHSEERERATE
FIZER - TIRIZRGHIREE DY

TEEEHAIF - FEFEEERNEBEITRE spaceReserve » M “encryption'f&  “spaceAllocation’ L& Rt
AlgBRTERE °
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version: 1

storageDriverName: ontap-san

managementLIF: 10.0.0.1

svm: svm iscsi

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: 1JF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

username: vsadmin

password: <password>

defaults:
spaceAllocation: 'false'
encryption: 'false'

gosPolicy: standard
labels:
store: san store
kubernetes-cluster: prod-cluster-1
region: us east 1
storage:
- labels:
protection: gold
creditpoints: '40000"
zone: us_east la
defaults:
spaceAllocation: 'true'
encryption: 'true'
adaptiveQosPolicy: adaptive-extreme
- labels:
protection: silver
creditpoints: '20000'
zone: us_east 1b

defaults:
spaceAllocation: 'false'
encryption: 'true'

qosPolicy: premium
- labels:
protection: bronze
creditpoints: '5000'
zone: us_east lc
defaults:
spaceAllocation: 'true'

encryption: 'false'

128



ONTAP SAN #7547k &1 45

version: 1

storageDriverName: ontap-san-economy
managementLIF: 10.0.0.1

svm: svm _iscsi eco

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

username: vsadmin

password: <password>

defaults:
spaceAllocation: 'false'
encryption: 'false'
labels:

store: san_economy store
region: us_east 1
storage:
- labels:
app: oracledb
cost: '30'
zone: us_east la
defaults:
spaceAllocation: 'true'
encryption: 'true'
- labels:
app: postgresdb
cost: '20"'
zone: us_east 1b
defaults:
spaceAllocation: 'false'
encryption: 'true'
- labels:
app: mysqgldb
cost: '10'
zone: us_east lc
defaults:
spaceAllocation: 'true'
encryption: 'false'
- labels:
department: legal
creditpoints: '5000'
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zone: us_east lc

defaults:
spaceAllocation: 'true'
encryption: 'false'

NVMe / TCP &5

version: 1
storageDriverName: ontap-san
sanType: nvme
managementLIF: 10.0.0.1
Svm: nvme svm
username: vsadmin
password: <password>
useREST: true
defaults:
spaceAllocation: 'false'
encryption: 'true'
storage:
- labels:
app: testApp
cost: '20"
defaults:
spaceAllocation: 'false'
encryption: 'false'

# & in ¥ FEE StorageClass

AR StorageClass EZxA 2R [EHEENEIREG] o SEFLL "parameters.selector' {#1iL ~ F1E StorageClass
HIFFUPLEEREETANR I EEEE - MEERSEFMENERE NP ERSER®T o

* protection-gold StorageClass BHEERIGFNE—(EERERE ontap-san° EEM—IRHER
{REERVER ©
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=gold"
fsType: "ext4d"

* protection-not-gold StorageClass BHEZFRIHEMNE_BEME=EEREE ontap-san°iz
eE—RESHRUIMRERBRNVER o

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-not-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection!=gold"
fsType: "ext4d"

* app-mysgldb StorageClass FHEEZRENE=EEREE ontap-san-economy ° %&eME—%
mysqldb BRI EARNIRMHFHERNER -

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

name: app-mysqgldb
provisioner: csi.trident.netapp.io
parameters:

selector: "app=mysqgldb"

fsType: "ext4d"

* protection-silver-creditpoints-20k StorageClass THEZRIRNE _EEREE
‘ontap-san °© & —IRHIERREF 20000 @S FHHBAVE R o
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-silver-creditpoints-20k
provisioner: csi.trident.netapp.io

parameters:

selector: "protection=silver; creditpoints=20000"

fsType: "ext4d"

®* creditpoints-5k StorageClass SHEZRENFE=EEREE - UKEBIHHNE
BEREE “ontap-san-economy ° EeM—#A 5000 EEHEMHBNERSFE °

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: csi.trident.netapp.io
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"

* my-test-app-sc StorageClass FHERAMIE] " testarr EBENIER

# ontap-san ° EEM—IRHEMNEIREMN testApp ©

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

name: my-test-app-sc
provisioner: csi.trident.netapp.io
parameters:

selector: "app=testApp"

fsType: "ext4d"

Astra Tridenti R EEEMEEHRERE « UEFRNSEHEEX -

ONTAP NAS EEEHFET,

ONTAP NAS EEShF2 TR

“sanType:

‘ontap-san” M

nvme " FRYEHR

R A BRI EEFAONTAP IhaE M INSEIENASEEBN T2 TU 2R E ThAE 1RV B iR © ONTAP

Cloud Volumes ONTAP
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ONTAP NAS SEFNFEHE R

Astra Trident 12/ 7%/ NAS #7Z5REITESX ~ AJE ONTAP FE® o TIEMEIIERXEIE | ReadWriteOnce
(rwo) ~ ReadOnlyMany (ROX) ~ _ReadWriteMany (rwx) ~ _ReadWriteOncePod ( RWOP) o

(D)  mREEm Astra Control fR3E - HRERIBE - HSMAstra Control EEBZSLIERTE o

EeEhiEl HEiHE  VolumetRil ZIRMVFEUET XENIEZRR

ontap-nas NFS SMB  [EZEZR##K Rwo + ROX ~ rwx - "nfs > > smb
RWOP

ontap-nas-economy NFS SMB  [EZER# Rwo » ROX ~ rwx * "nfs v > smb
RWOP

ontap-nas-flexgroup NFS SMB ERARR Rwo ~ ROX ~ rwx » "nfs >~ > smb
RWOP

Astra Control SEENF2ABRE

Astra Control BI#H ¥ ~ f ontap-san EREIFZ NI BIMIRE « " ontap-nas-flexgroup  {eHtHEAER
S SSBIRER{TEIE (f Kubernetes EEZRIBBMIEE) ontap-nas o #ll "Astra ControliE B4R
et AR - 5520 o

* “ontap-san-economy £ EFHER EFAE ARSI "2 #EH ONTAP Volume EH!|"BFA {#
ﬂa o

@ - (EERETL B A R ETERSN A ontap-san-economy  EAEFAEEER R A 12
B9 onTAP volume [RHI"fH “ontap-nas-economy ©

* MRETRRREZERMRE « KBMENITEN S ~ 55701 ontap-nas-economy °

EREER

Astra Trident TEHFZ LA ONTAP 5 SVM EIEEMNED#HIT - BRFEREEMFEREDN vsadmin SVM ERE ~ 3¢
ZfER "admin AEHEREAENARELBHFERSE °

AR NetApp ONTAP ZBZ/J Amazon FSX + Astra Trident TEEA & L ONTAP 5 SVM BIEEM S « FH
F=EFHAEN vsadmin SVM £AE « AEEBHAABHARLBIVERERIT fsxadmin © fsxadmin'fE
& RAEARMERAERESIEFERE °

WMREFALL 1imitAggregateUsage 28 ~ AIREZEEIEHR o #8FC Astra Trident
{8 Amazon FSX for NetApp ONTAP B IEBEGEEIEAEAL vsadmin #

‘fsxadmin EABIKRPMER " limitAggregateUsage © MRICISTEUDE ~ HEEEER TX
Iﬁ& °

EEFARI ATE ONTAP FRZII B ARGIMANAE « 58 Trident BEEITENAI AR ~ BERPIFERERM © Tridenthy
RZHhRAERE IFOUZEIMNTAPI « B LAPILEMAEZ £ « EARESREESZ HE

133


https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/astra-control-center/use/replicate_snapmirror.html#replication-prerequisites
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html
https://docs.netapp.com/us-en/ontap/volumes/storage-limits-reference.html

A FFHONTAP RS NASHEEFTE R ARG E B

BRAR(EF ONTAP NAS EEENFZETNERE ONTAP BRI ER « EesEEIafE B [=E o

* BB ONTAP BYARSZIRIRES ~ Astra TridentE/ D EEfSR—EESRRAESVM ©

* BRI AT ERRENTETC ~ MRIIEREP—ERS —ErEEFLER o flal ~ el R EFEREENTZNRY
Gold 87! ontap-nas ~ UK FHZ$ERIB Bronze 85! ontap-nas-economy ©

* IXFRAERMIKubernetes TEENBLER A AL EBERINFST A o Y1":51 4=/ " Be¥ & ~ s520 °
* Astra Trident{& X 1B Z#EEWindows EiELE_F#{THIPod_E BISMBHEEIER o ¥ HEFEFALE SMBIAIE R TeFAAE
B2 ©
E%:% ONTAP &

Astra TridentietTEERONTAP EINAE R ERE S IRAI B IS ©

© e R REE S ONTAP Rin#ER BHMAVER - BRI EARTFELERNZE2EAAGHERMBIR
E ~ B0 “admin'=X + “vsadmin' WUFE{REL ONTAP HRASHIBR AR

* REE MR RETRIRZEIRT « Astra Trident 7588 ONTAP HE&EBH  7EUILER « BInERLECS
RRImESE « SWRIEENCARE (ERfER) AIBaseb4iRiE o

TRIUEMIREN R « WEEDRENEERE S EZEBE o 7 - —RAZE—ERRHE - EEVMER
ERERE A « EURRRIRERPBIRIRARE

@ NRECEARRR M TRANE  BRIRELRGRM - WEARREPIRHZERISE -

B s sE Rl ER S

Astra TridentfEESVME E/ZEHESIEERTEER - FHEEONTAP ZBIHETEN - BRTERZENTE
LEEAE ~ FIU admin 3% “vsadmin © 35 AIHEREIRIRONTAP M2 IERRAS(RIFRIMEAER « RARK
AYAstra TridentiR A< B] SEE EEFIINAEAPI o AT BEIHNZ 2B AAE B Astra TridentiSECER ~ (BARE
SRER o

& imE ZEHII0 TR -
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worker-node-prep.html
worker-node-prep.html
worker-node-prep.html
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worker-node-prep.html
worker-node-prep.html
worker-node-prep.html

YAML

version: 1

backendName: ExampleBackend
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password

JSON

"version": 1,

"backendName": "ExampleBackend",
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

AT« BImEREM — AN FEHEDENAE - BiUBIKZ % « FHELE/ZEEE L Base64iRhs « Wi #1F
AKubernetest%® o 1 /EHE IS —EBMETETERNNTER - it - E2— BT IESRE
HKubernetes {#ZEIEE#IT ©
B R /RsE B RS
HEFIRANEB ST LUERES « LEONTAP B EH - BIEEETE=—([ARY -

* ARIH/&E | AP IR/&ENBaseb44RI5(E o

* R IRFAE TR | MR & I8AYBase644RIE(E ©

* {S1ERICACertifate : ZSECAREHIBase64mbS(E - MRFERSERICA ~ RILRIRMHILS R - MRKER
S1ERICA ~ RIRT /BB ILRTRE o

HAN TERIZEE TSR o

1. %E%ﬁﬁﬁ”ﬁ?ﬁﬁﬁﬁﬁﬁﬁ o %R » 55§ Common Name (CN) (—#%%# (CN) ) REAONTAP g5
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openssl reqg -x509 -nodes -days 1095 -newkey rsa:2048 -keyout k8senv.key
-out k8senv.pem -subj "/C=US/ST=NC/L=RTP/O=NetApp/CN=vsadmin"

2. BEEMICAREMIEONTAP EREHRE FEEHRREFEESRE - MRKERGENCA -« FRBE -

security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>

ssl modify -vserver <vserver-name> -server-enabled true -client-enabled
true -common-name <common-name> -serial <SN-from-trusted-CA-cert> -ca
<cert-authority>

3. 7EONTAP X iEH&E F AR Im/&ENEE P81 o

security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>

security ssl modify -vserver <vserver-name> -client-enabled true

4. 3 ONTAP REBABBHIE cert BT o

security login create -user-or-group-name vsadmin -application ontapi
—authentication-method cert -vserver <vserver-name>

security login create -user-or-group-name vsadmin -application http
—authentication-method cert -vserver <vserver-name>

5. EAEENREAIFERE - LLONTAP Management LIF IPFISVM&TEBE X <SfManagement LIF>F<vserver
name> o fEAZAME(R LIF BIARTFSRRISE S default-data-management ©

curl -X POST -Lk https://<ONTAP-Management-
LIF>/servlets/netapp.servlets.admin.XMLrequest filer --key k8senv.key
--cert ~/k8senv.pem -d '<?xml version="1.0" encoding="UTF-8"?><netapp
xmlns="http://www.netapp.com/filer/admin" version="1.21"
vifiler="<vserver-name>"><vserver-get></vserver-get></netapp>'

6. {£FBaseb44RiE/&:E - £IRFSERICARKS °

base64 -w 0 k8senv.pem >> cert base64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca base6t4

7. fER E—SEUSHERII B o
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cat cert-backend-updated.json

{

"version": 1,

"storageDriverName": "ontap-nas",

"backendName": "NasBackend",

"managementLIF": "1.2.3.4",

"dataLIF": "1.2.3.8",

"svm": "vserver test",

"clientCertificate": "Faaaakkkkeeee...Vaaalllluuuueeee",
"clientPrivateKey": "LSOtFaKE...O0VaLuESOtLSOK",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend NasBackend -f cert-backend-updated.json -n

trident

o —— o et ettt it
o +—— +

| NAME | STORAGE DRIVER | UuIlbD

STATE | VOLUMES |

o —— e e it ittt et P
+————— - +

| NasBackend | ontap-nas | 98el9b74-aec7-4a3d-8dcf-128e5033b214 |
online | 9 |

o f——————_ Rt et L P
o t———————— +

GRS A R
ERTEAIRAN RS « MR RRMNERS A SRR AR o B AEEIT | EERE R

R iR ERAERRE ; ERARENRIR] EMAERELRE/EN - EE2EEM B ARRIRAENRER
VR RBFMLERTE S £ - AR FERESHITIESENEHRIR Jjson &2 tridentctl update backend°
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cat cert-backend-updated.json

{

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "NasBackend",
"managementLIF": "1.2.3.4",
"dataLIF": "1.2.3.8",

"svm": "vserver test",
"username": "vsadmin",
"password": "password",

"storagePrefix": "myPrefix

}

#Update backend with tridentctl
tridentctl update backend NasBackend -f cert-backend-updated.json -n
trident

Pommmmmmmmm== Fommmemcemmes=e== B e
Fommmmmoe e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmmomo= S e e Fommmmmmmmesrrrrrrrre e reme s e mmm o
Fommmmme Pommmmmme= +

| NasBackend | ontap-nas | 98el%b74-aec7-4a3d-8dcf-128e5033b214 |
online | 9 |

P e Fommmmememesesesese s s s s e eses
o= Fommmemm== +

SRR « AFESEEWATEMONTAP FAENE (IXBIOS) - FEZRIRE

EE®
(D o EIRIR/ERER - AR S E/REMNIEEERE - ARBEMRIUERMBER « Z%&H
EONTAP ZEEMIFREREE ©

EHRIEATTEHE BRI HEENER « A ZHE 2 BRI MWHEEELR o IR IKREHREETAstra
Tridenta] LLEAONTAP &Z & im@:N « W RIER KA VolumefEE o

EIENFSEEH/RE)
Astra Trident{FE FINFSEE /R B R ZEFHI EFREC B 2 iR ERYTFER ©

{EFAME L REEF « Astra TridentZ2{EiEEIE

* Astra TridentA] BIRE EIREL/RRIAE ; FUIFERNF  FHEEESSEEARTIERIPANCIDRELR
BE o Astra Trident® BEIHE L ERRIEIRLIPHTIEEEL/RA] - 30 ~ MIRAKISECIDR ~ BIERER L
BEIRE A2 E B R ERXIPHIEEEL/RR -

* RBEFEESUEILELFER ~ MFHHFILIRA o BRIFFEARPISEARRAELRRZE - TH)Astra
TridentZ EFATERAYEE HRA ©

138



HEEIEE LR

Astra Trident {2 fHENREEIE ONTAP RIREHFRRAIRIAES o ErRFFEES A TIFMRIPISE AT IILE
E ~ MIFFBERPFERE - e AEBCELRINER ; BMELRIFBRETHEFEE LETFIN
A o b5~ EEMINIRF R AR EEERBIPH LIFESRA SEFIEEFRSE - UEFBHEBEHEHER -

ERENREELRBIES « 557 AMRAAEZE (NAT) o £/ NAT B - REFERIS S E AR
NAT {iisif ~ MIFEER IP EHEAAE ~ FIEEE LR PHRAZBTERE « siEEEEF o

kel
WIREFAMAEERREIR - U T ERIFEZREG

version: 1

storageDriverName: ontap-nas
backendName: ontap nas auto export
managementLIF: 192.168.0.135

svm: svml

username: vsadmin

password: password
autoExportCIDRs:

- 192.168.0.0/24

autoExportPolicy: true

FERULTHAERS 1 BRERSVMAR ORI BE B SEATIR T M LAY - I A5 A EIBECIDRE
() 8 GIOBRELRR) WELRA - AFHLEE NetApp REWBERHHE 15 SYM BPIF
% Astra Trident ©

AT 2 fE B Lt g 5 BRLE T RERVEE A TN -

* autoExportPolicy BRAEAy true ° 53/~ Astra Trident 7% SVM EEH/RER svml ~ MEAIIE
EIRERIEFRAAYFTIEFNMIPR aut oExportCIDRs © B4 ~ UUID % 403b5326-8482-40der-96d0-
d83fb3f4daec BY1&UR ~ il autoExportPolicy &4 “true fE SVvM LEEITARARELHEREE
"trident-403b5326-8482-40db-96d0-d83fb3f4daec °

* "autoExportCIDRs' & Z{ullt@IR/EEE o I3 BEAMAL « F8:243 10.00.0.0/01 ~ T:/0) ° WIRKE
£  Astra Trident @ #TtE7E T {FE 8RS L1 EIRIFRA £S5 E B RHBIX AL -

EUEEHIF 192.168.0.0/24 ~ FIRMHEAIEZEM o ERM ~ BRI EERIKubernetesEiEEIPHEHTIE £ Astra
TridentFrEIZAVEHRA © & Astra Trident EErEHBITHIERRAEF « ©2REENERRAEY IP (I3t ~ W ¥ BRAIRHAV(I
WEIREITIRE autoExportCIDRs © {EEmiE IP Z#% - Astra Trident @ AHEIRRIINA LI IP EiEHEE
A ~ A HE E R RSB RL R IL—(EFRREY

AT LUFEIENL B #T autoExportPolicy ' K& “autoExportCIDRs MU EBIRER o (KIUABENSIE M
FRIZA CIDRIVERIRMINIFTEICIDR o MIBRCIDRIFERTFAGEIE ~ UHEFRA G PENIRBRVER o S LUEIEHH
BIR{ER " autoExportPolicy ™ AREIEIFEREIIMNELRR - EHFEXRIFHABEFRE exportPolicy’' 2
2o
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Astra Trident I S EHBIR 2% ~ S LUEREERN tridentbackend CRD KiE&E#&I tridentctl ©

./tridentctl get backends ontap nas auto export -n trident -o yaml

items:
- backendUUID: 403b5326-8482-40db-96d0-d83fb3f4daec
config:
aggregate: ""
autoExportCIDRs:

- 192.168.0.0/24
autoExportPolicy: true
backendName: ontap nas auto export
chapInitiatorSecret: ""
chapTargetInitiatorSecret: ""
chapTargetUsername: ""
chapUsername: ""
dataLIF: 192.168.0.135
debug: false
debugTraceFlags: null
defaults:
encryption: "false"
exportPolicy: <automatic>
fileSystemType: ext4

EEEHTIEE Kubernetes 51l [A] Astra Trident #EHI23:E T « IRERIEMNEL R EHR FilREeMUR
AR IR ERNMIEEMN autoExportCIDRs) ©

T PRENRLET « Astra Trident@ R EFFA R LBVRIR « URBFRETFERIFEVREA] o Astra Tridenti§ LLEIREIPIEEE
ImAYEE R AR « RIBn LRSS « FRIEEEPREIRAER A LLIP -

BRI EMN BT « EHAEHBIE tridentctl update backend BJFE{R Astra Trident HBIEIEE H/RE! o q0IL
B EEIEL UUID s UL RR ~ MR EME RN EHIR &R « FRMEIINELRER

@ fErEE BEBERELRARE - REMRESBERIMNELRR - MREMBIULRLK - BIEH
HAR AR « WEBGRIAIELREA o

UNRENEFENEERIIPAINL BB 5 ~ SN B EFEENETE_EAYAStra Trident Pod ° Astra TridentiZE @ B EEIERN
BIREHRE ~ LU MRIEIPEEE o

#EHBACE SMBHIR &

QEFHMER « EriseERRENZINRECE SMB WHiR& ontap-nas ©

G EHE SVM _ERIBFEATE NFS Al SMBICIFS MBSUATE ~ 5% PyEREREm) ONTAP Rz
(D ontap-nas-econony SMB B  EREE LE—TBEIGE « HEHK SVB HIRERY
55 o

a2 Al
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ZECE SMB HiFRE 2 AT ~ M EEHE THIIER -

* Kubernetesz= £ B HLinuxiZHI2SEIE, « IR ZE/D—{E#1TWindows Server 202289Windows T{EEf
Bk o Astra Trident(® 1B S EWindowsEEL_E#11THPod_FBISMBHEIER o

* E/bH—BAstra Tridentt%® « HFE S EMActive DirectorysB:EE K} o EEHZR smbereds :

kubectl create secret generic smbcreds --from-literal username=user
-—-from-literal password='password'

* BREBWindowsBRIEHISCSI Proxy ° HERTE csi-proxy AR GitHub : AR WindowsHISCS
Proxy" ~ B&"GitHub : csi Proxy"f#1E Windows E#1THY Kubernetes &% o

SER
1. HNAERERE ONTAP ~ EaJLUEEE M7 SMB £ ~ {2 Astra Trident BJ A GBI —(E o

@ Amazon FSX for ONTAP 22& SMB H= o

"\_JLM%FH#ﬁﬁﬂ%mk‘téﬁ%ﬁﬁﬁ% ONTAP CLI ~ UmfER Nz —%1I SMB BES
F"Microsoft BI2 1L 5" o« ZEFAONTAP CLIZEIZSMBHA :

\

a. AXE « FEUHANBEERISHER o

B BSESVMABRIRISMBHAE :

vserver cifs share create -vserver vserver name -share-name

share name -path path [-share-properties share properties,...]
[other attributes] [-comment text]

C MRHAEERI :

vserver cifs share show -share-name share name

() mm=mmmEs  #S0EISVBLAE" .
R ITB IS  CABRE THIEELUSESMB Volume © 155 ONTAP & MABAEEBAFIA FSX "FSXIE

HONTAP & &4 ’!L SRR ~ HBE o
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nfsMountOpti
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=R EH

Ry A BB L RBIE I R E#A[#h #4{E] o Astra Trident
B “autoExportPolicy #1 "autoExportCIDRs %
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autoExportPolicy © Astra Trident BJ{#H
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smbShare BRI LUEE FHIEP—IE | £/ Microsoft BEIZF S smb-share
8 ONTAP CLI 2379 SMB % ; 25 Astra
Trident #37 SMB X% ; FFBHEEFEBEEZE UM
IEH IR EFEL o HILAEIERZE ONTAP ~ IE28%
EFAIEHE o Amazon FSX EE B # A eS8 ONTAP
®in~ BAYAZER -

USEREST {EFIONTAP Isrest APIYTSMBH o useREST 8% true HH ONTAP 9.15.1 HEELR
true B s Astra Trident #{#H ONTAP REST 75> HEH falseco
API HABIRE ; 585 “false R+ Astra
Trident #&fER ONTAP zAPI PEREA&URIEEN o I
NREEEONTAP FREMARABIRRE o LS ~ EAERY
onTAP BAABKNERRERENEERE ontap
o EETALEEZMNITABFIME vsadmin cluster-
admin BY o {¢ Astra Trident 24.06 Rk ZsBH#4 « ONTAP
9.15.1 HEHMHRAS userREST TBER% true ; EF
useREST % false f£F ONTAP ZAPI IE0Y o

limitVolumeP 7£ ONTAP NAS &KHEBIn{EA qtree BF ~ AJEKRPY " (FERAHIBIT)
00lSize FlexVol K/ LR o

BRERICEMIRE N RIGERRER

AU RERRE R PREEEERIEFITRR ERECE defaults o HIFEHA « SR THIHERRER) o

2% S5 8H 6
spaceAllocat LUNBIZERIDHED "E
ion

spaceReserve ZEMFREBEN ; M®1 (B = Volumes (tH) "&"
snapshotPoli EfFFHISnapshot/REA! "R
cy

gosPolicy BISRAAFT L HARE @ A QoS IR BIEFAR o SEIBEERKTE "
& &/% iR E R —{EqosPolicysadaptiveQosPolicy

adaptiveQosP EHRIRAGFTIEI MR ERVIRBE M QoS/RAEHE - EiEE

olicy EfEFEE/ZHNEFA—{EqosPolicy
s{adaptiveQosPolicy © RZONTAP-NAS-4E 7 7 4E o
snapshotRese {REMIRBIHIEE ST DL MR%A Mm) BB TO
rve snapshotPolicy | ~ BHIA T
splitOnClone BIIEAFF « RERXEERDEIEAR "fR"

encryption TEEHEREE E B NetApp Volume Encryption ( NVE "{&"
) ; TERA false o HATEHEE HIRHENWEANVE ~
7 SEE L EEIE - WIRERIGENANAE ~ BlAstra
TridentsPAC B IR EE G RUANAE - IEES
B -~ 5520 Astra Tridenti A EANVEFINAEAEDIE
E" i oo
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W

# =RER

tieringPolic ERBIMER M)
Yy

unixPermissi FGIEERET

ons
snapshotDir  ¥EHI¥BERRVFEL . snapshot
exportPolicy EfERIELRA

securityStyl HHIREERZZ2IEIC o NFS 218 "mixed #l "unix £&
e 1T © SMB %1E "mixed 1 'ntfs' £, o

nameTemplate (I BiTHIEEATERVEEA o

6

MMEFRIRIB) FAR ONTAP 9.5 2
B1BY SVM-DR 4B8E

"777" /s NFS HERE&E ; SMB H
REAZTH (RER)

"R
"ﬁ%ﬁ"

NFS %E%Q{E% unix ° SMB ﬁgﬁll“
ntfs o

fARAstra TridentEAQoSRAIBHABBEONTAP M EHHTAHIN © REBEMAIEL A0S
(D) miza - wRERAEHERENERZSEAMREIE - £ZH0SRUBERRFIFE TIFal

HAEERIEE FR o

Volume = REC & &)
TR ERTEREREH

version: 1
storageDriverName: ontap-nas
backendName: customBackendName
managementLIF: 10.0.0.1
datalIF: 10.0.0.2
labels:
k8scluster: devl
backend: devl-nasbackend
svm: trident svm
username: cluster-admin
password: <password>
limitAggregateUsage: 80%
limitVolumeSize: 50Gi
nfsMountOptions: nfsvers=4
debugTraceFlags:
api: false
method: true
defaults:
spaceReserve: volume
qosPolicy: premium
exportPolicy: myk8scluster
snapshotPolicy: default
snapshotReserve: '10'
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¥5 ontap-nas M ‘ontap-nas-flexgroups © Astra Trident IRTEFEARFAISTE ST « FER FlexVol BIK
/NIEHE ~ WifEF snapshotReserve B4 LERN PVC  B{EREZERFERPVCsE « Astra Trident& FlexVol {ERHT
HEtEA R » BIIREHNESIESTHNEER o It EBRERE T KA ERESEPEEMEKRNIE AT
E ~ BEBASDRTERIZERE o £v21.07270 ~ BFEREERERAPVC (FlU15GiB) ~ REBREEE
FI50%F ~ I 2 SEES2.5GIBH B A LM © EEREAAFHAEFERIEEE Volume ~ MA
snapshotReserve BHPIBEDLE o A Trident 21.07 B~ FRAEERNEAIRAZR M Astra
Trident AURZEETEE " snapshotReserve ZEE volume BIBEDLL c EREER “ontap-nas-
economy ° ;A 2R T EHI BRI IIREREES R -

SHEAINT

Total volume size = (PVC requested size) / (1 - (snapshotReserve
percentage) / 100)

i snapshotReserve = 50% * MPVcEX= 5GiB - W& 48 K/\%2/0.5 = 10GiB » AfAA/NA5GIB « E2F
REEPVCERAERAI A/ o “volume show' an % FERETREELUM LEEE B AO4E

Vserver Volume tat Size Available Used%

online AW 18GB

pvc_eB8372153_9ad9_474a_951a_08ael5elc@ba
online RW 1GB 511.8MB

2 entries were displayed.

EF#RAstra Tridentf ~ LRI LENIRA R IHGIRE_LIMGREARECEMIEE o BRTEAKZATEIEETEE « &
FEsZEAEE HMRE A/ ~ UEBRESE o flU0 ~ FRERFERRZAH 2GiB PVC §ELX—(ER{{ 1GiB
snapshotReserve=50 A] 8 AZEEHY Volume o BN ~ iGHEARRE K/)VFAEEZA3GIB ~ AI:EEATE N6 GiBHARE
& A 3GIBRYRE AZERM o

RIEAERSHEM)
THSEABTERER  BANDSHFREERE - ERERRIGREENTTE -

@ WMRETTENetApp ONTAP Z1ETridentiINetAppsz ik _EfFFIAmazon FSX ~ & TIEEIifsHIDNS
$a%8 ~ MIEIPALLE o

ONTAP NAS 47558 2 8251

version: 1

storageDriverName: ontap-nas—-economy
managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password
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ONTAP NAS FlexGroup i

version: 1

storageDriverName:

ontap—-nas-flexgroup

managementLIF: 10.0.0.1

dataLIF: 10.0.0.2
svm: svm nfs
username: vsadmin

password: password

MetroCluster i

TAIURERR"SVM ERHER" « LUBRTETVMBFHERRIEER « WEHARLEA

EEEBETNIAMYTIA « BEFERAT A datalLlIF M " svm  2#KIEE SVM "managementLIF ° FIH0 :

version: 1

storageDriverName:

managementLIF: 192.

username: vsadmin

password: password

SMB Volume #54

version: 1

ontap-nas
168.1.66

backendName: ExampleBackend

storageDriverName:

ontap-nas

managementLIF: 10.0.0.1

nasType: smb

securityStyle: ntfs

unixPermissions:
datalLIF: 10.0.0.2
svm: svm nfs

username: vsadmin

password: password

mn
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Riggsasifl

B/ \WBIRAEREE| o clientCertificate M “trustedCACertificate (MREREEN

CA - ‘clientPrivateKey RIIZ#EM) ®45JEA "backend.json' AR im/&:E « AR EIRFNSIEHY CA

base64 4RIE{H ©

BE

REHEREBUNRITE R~ Astra TridentE AENREE LR ZRBENE IR EIEEH/RR o #1 ontap-nas-

version: 1

backendName: DefaultNASBackend
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
dataLIF: 10.0.0.15

svm: nfs svm
clientCertificate: ZXR0OZXJIwYXB
clientPrivateKey: vciwKIyAgZG.
trustedCACertificate: zcyBbaG.
storagePrefix: myPrefix

B i R Al 2 5

...ICMgJ3BhcGVyc?2
. .0cnksIGR1c2NyaX
. .b3Igb3dulGNsYXNz

flexgroup" EEsiEEESER ontap—-nas-economy °
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version: 1
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2

svm: svm nfs

labels:

k8scluster: test-cluster-east-la

backend: testl-nasbackend
autoExportPolicy: true
autoExportCIDRs:
- 10.0.0.0/24
username: admin
password: password
nfsMountOptions: nfsvers=4
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IPv6 {iitik &35

It EEFIEET "managementLIF &R IPv6 firdit o

version: 1
storageDriverName: ontap-nas
backendName: nas ipv6 backend
managementLIF: "[5c5d:5edf:8f:7657:bef8:109b:1b41:d491]"
labels:
k8scluster: test-cluster-east-1la
backend: testl-ontap-ipv6
svm: nas_ipvé6 svm
username: vsadmin

password: password

Amazon FSX for ONTAP £/ SMB Volume i

{EF3 SMB H4FRER) ONTAP #EFIEY FSX 2 EIE "smbShare’ 2 o

version: 1

backendName: SMBBackend

storageDriverName: ontap-nas

managementLIF: example.mgmt.fqgdn.aws.com
nasType: smb

datalLIF: 10.0.0.15

svm: nfs svm

smbShare: smb-share

clientCertificate: ZXROZXJwYXB...ICMgJd3BhcGVyc2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3dulGNsYXNz
storagePrefix: myPrefix
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TP

BB RIRERREEA]

[

version: 1
storageDriverName: ontap-nas
backendName: ontap-nas-backend
managementLIF: <ip address>
svm: svm0
username: <admin>
password: <password>
defaults: {
"nameTemplate":
"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.R
equestName} } "
by
"labels": {"cluster": "ClusterA", "PVC":
"{{.volume.Namespace}} {{.volume.RequestName}}"}

EREBNRIKIEA

T TEHETHRREZRESRLF - FHEMARFNRERENTERE » HIU spaceReserve ] »
spaceAllocation Miz) #0 encryption MRy - ERERNEEHEERRDPERMW o

Astra Trident 87 TR R) BWAUPREE R ERE o 5FHEETE FlexVol for  FlexGroup for ontap-nas-
flexgroup £ ontap-nas ° Astra TridentEEBE/RACER - i ERE RN _ LA RRERN DI HFHIE
& BT HEER « FESESUUHHSEERERNERER « UEBRFERES4HE -

TEEEHAIF - BEFEERNEBEITRE spaceReserve » M “encryption'f&  “spaceAllocation’ L& Rt
AlgBRTERE °
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ONTAP NAS 54

version: 1
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
svm: svm nfs
username: admin
password: <password>
nfsMountOptions: nfsvers=4
defaults:
spaceReserve: none
encryption: 'false'
gosPolicy: standard
labels:
store: nas store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
app: msoffice
cost: '100'
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755"
adaptiveQosPolicy: adaptive-premium
- labels:
app: slack
cost: '75"
zone: us_east 1b
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0755"
- labels:
department: legal
creditpoints: '5000'
zone: us_east 1b
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0755'
- labels:
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app: wordpress
cost: '50"
zone: us_east lc
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0775'
labels:
app: mysqgldb
cost: '25'
zone: us_ east 1d
defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"



ONTAP NAS FlexGroup i

version: 1
storageDriverName: ontap-nas-flexgroup
managementLIF: 10.0.0.1
svm: svm nfs
username: vsadmin
password: <password>
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: flexgroup store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
protection: gold
creditpoints: '50000"
zone: us_east la
defaults:
spaceReserve: volume

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: gold

creditpoints: '30000"'
zone: us_east 1b
defaults:

SpaceReserve . none

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: silver

creditpoints: '20000'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

protection: bronze
creditpoints: '10000"
zone: us_east 1d
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defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"
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ONTAP NAS #5534 zx &1 151

version: 1
storageDriverName: ontap-nas-economy
managementLIF: 10.0.0.1
svm: svm nfs
username: vsadmin
password: <password>
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ economy store
region: us east 1
storage:
- labels:
department: finance
creditpoints: '6000'
zone: us_east la
defaults:
spaceReserve: volume

encryption: 'true'
unixPermissions: '0755'
- labels:

protection: bronze

creditpoints: '5000'
zone: us_east 1b
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0755'
- labels:

department: engineering

creditpoints: '3000'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

department: humanresource
creditpoints: '2000'
zone: us_east 1d
defaults:
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spaceReserve: volume
encryption: 'false'
unixPermissions: '0775"'

& im ¥ fEE StorageClass

LUF StorageClass E& A2 R[EHEENEIREDH]) o AL "parameters.selector {#iL ~ £ StorageClass
IR EREE AN EIEHMIEE - MEER EEMENEREFAPEESERRT -

* protection-gold StorageClass SHEZRENFE—EMNE _EEREE ‘ontap-nas-
flexgroup ° S —IREERIRENE R o

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=gold"
fsType: "ext4d"

* protection-not-gold StorageClass a%ﬂ?ﬁ:ﬂ:@ HEYSE = EFEAEEREE ontap-nas-
flexgroup ° EeM—IiRHERUIMRERBRIVE R

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-not-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection!=gold"
fsType: "ext4d"

* app-mysgldb StorageClass EHEERIHNFENEERER ontap-nas ° SEM—2% mysqldb $8
iﬁ%m*it?mﬁ\{ﬂﬁﬁ/‘mm :m\E’J% oo ©
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: app-mysqgldb
provisioner: csi.trident.netapp.io
parameters:

selector: "app=mysgldb"

fsType: "ext4d"

* tprotection-silver-creditpoints-20k StorageClass ¥ EERIRIE =EERER ontap-
nas-flexgroup ° jaeM—iEHIRAR{REHN 20000 @S AMBBIEIRA o

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-silver-creditpoints-20k
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=silver; creditpoints=20000"

fsType: "ext4d"

* creditpoints-5k StorageClass HHEZFRIGENEZFERER - MWKBIHNE ontap-nas =
EE#HEE ontap-nas-economy ° iEM—¥HA 5000 EE ARENERHE o

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: csi.trident.netapp.io
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"

Astra Tridenti$ REZEIIMEERER - WHEFRTSRHEFEREX

TEAIRHERE B B3R datalIF

TR GRERRREEERLIF « 77ARRIT Molan< ~ MEMERLIFRAMEI R IJsontES

tridentctl update backend <backend-name> -f <path-to-backend-json-file-
with-updated-dataLIF>
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@ YNREPVCSHINME—THZEPod ~ T ARIRIFT A ERIPod ~ ARG HEMEE) « FHNE
BILIFA &3 -

Amazon FSX for NetApp ONTAP E &

fEF Astra Tridenti&ficAmazon FSX for NetApp ONTAP f# R 5%

"Amazon FSX for NetApp ONTAP Efn"E—IHTE2FEER AWS iRFS ~ AlZRZ P REIAR#H
1T NetApp ONTAP {RFZEXERMRFIZIBBINERRZ4R o FSX for ONTAP VMware R :E{53E
FERINetAppIIAE ~ MEEMEIRINGE ~ AR TN BIEMEFAWSERNEZ14 « 8UEE - &
2MMIEFT M o FSX for ONTAP Sforsz#EONTAP Isffit 18R AR THAEFIEIEAPI o

IEB] AAFAmazon FSX for NetApp ONTAP BIZiE X 4 # 4t EdAstra Trident®# & ~ LUFE{RTEAmazon Elastic
Kubernetes Service (EKS) A#I{THIKubernetes#k SEAE$IED & @RI LAONTAP 23R 5 N ERIEFFA&E Volume ©

EEZRZHFEAMazon FSXMEEER « FH{LONTAP MAZHEN—ERE o EEESVME ~ Er] LR —ED
ZEHGE - BLEHEE RHFERZRAFPERZNERKRIER A2 ¢ B 7 Amazon FSX for NetApp ONTAP By
INKE ~ Data ONTAP BIRJfE B UL EERZ R AN NIRE IR « FPEZRRAFIEETES” NetApp ONTAP
Sing*

fEFAstra Trident#&fAcAmazon FSX for NetApp ONTAP {#FENetApphF - &I LU {RTEAmazon Elastic
Kubernetes Service (EKS) H#i{THIKubernetes#EE - AESIHC B BIRFNIEZLIONTAP X IBHHEHIIEE o

LLESM Astra TridentBYZESK" ~ BEHGEAT ONTAP BY FSX £ Astra Trident B4 ~ RIBFEE .
* IAHM Amazon EKS & H EZENBHEIE Kubernetes 25 kubectl ©

s AICEEE T (EENEL7ZENAYIRE Amazon FSX for NetApp ONTAP HEZE A HIZERILES (SVM) ©
© BEET AR TEEEE'NFSERISCSI" o

@ IRIRMTHY EKS AMI 288! ~ FE(RITIEYE Amazon Linux 1 Ubuntu  (Amis ) FrERRVERELEER
B8 "Amazoni3ir&" o

it
il

* SMB Volume :
° SMB IR E(ESZE A “ontap-nas EEENFER ©
° Astra Trident EKS MMtz SMB Volume ©

° Astra Trident{&Z 1B ZHEEWindowsEIZE_E#1THIPod_EFISMBHERER o 40 "E(EHD & SMBRAIREE" Fa¥
M ~ A2

* 7T Astra Trident 24.02 ZAi * Trident #E;:2MIFR7E Amazon FSX &2 245 L1 7 B E R B ENEDHIRERE
& o BZETE Astra Trident 24.02 Sy E#THRASHE FILRIRE « 557 AWS FSX for ONTAP Hy& im4HAR EZE IS
i fsxFilesystemID ™ AWS apiRegion > AWS apikey #l AWS secretKey ©
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../trident-get-started/requirements.html
../trident-get-started/requirements.html
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worker-node-prep.html
worker-node-prep.html
worker-node-prep.html
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html

WNREELSTE Astra Trident B IAM B ~ RG] LU EB&HE « “apiKey #1 “secretKey i AR
@ SXE "apiRegion 45 Astra Trident o UNZREHAHEN ~ 58 "FSXIZHONTAP ZiE4HAREIEMNEE
B" 2R o
Enss
Astra Tridenti2 EMEEREHE o

* SOREE! (B3®) [ 7EAWS Secrets Manager P2 2 MEFRE o MAURMERERRIERZRRZK - UEFER
fsxadmin vsadmin 2 SVM REMNFEHZE -

Astra Trident FELA SVM EAE S EEHEIABZ FNEIRBNERE S DHIT vsadmin
@ o Amazon FSX for NetApp ONTAP BY fsxadmin fERAEESEBRMENUL ONTAP “admin
HEFHE o saZIEHIEEL Astra Trident £/ vsadmin ©

* JREBE! | Astra Trident&FEASVM_EZERREE « EFSXIERER A LRISVMEITE ©
UNERNAERERVEEANE T ~ A2 REERENTE VARV BRET ¢

* "ONTAP NAS E§:5"
* "ZTIESANEREEONTAP"

MBFHAEN ~ F2H

* "Amazon FSX for NetApp ONTAP FYsZiE 4"
* "Amazon FSX for NetApp ONTAP BYEF &R ="

B3 IAM 65 AWS Zi5

MTL/(H% Kubernetes Pod 58 €4 AWS IAM B EE1TEREE ~ ThIEIRHEARERY AWS 52
s LIFELAWS EiR ©

@ EEFER AWS IAM ABEITEE - (S BFEH EKS Z8Z Kubernetes £ ©

#2317 AWS Secret Manager %%

LLEEEBIEIL AWS Secret Manager %25 LA {#7F Astra Trident CSI 5358 -

aws secretsmanager create-secret --name trident-secret --description "Trident CSI
credentials" --secret-string "{"user":"vsadmin", "password":"<svmpassword>"}"
B3 1AM RA

T5IEEHIER AWS CLI 37 IAM [REY :

aws ilam create-policy --policy-name AmazonFSxNCSIDriverPolicy --policy-document
file://policy.json --description "This policy grants access to Trident CSI to
FSxN and Secret manager"
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file://policy.json

* BUR JSON 4522 * ¢

policy.Jjson:

{

"Statement": |
{
"Action": [
"fsx:DescribeFileSystems",
"fsx:DescribeVolumes",
"fsx:CreateVolume",
"fsx:RestoreVolumeFromSnapshot",
"fsx:DescribeStorageVirtualMachines",
"fsx:UntagResource",
"fsx:UpdateVolume",
"fsx:TagResource",
"fsx:DeleteVolume"
1y
"Effect": "Allow",
"Resource": "*x"
by
{
"Action": "secretsmanager:GetSecretValue",
"Effect": "Allow",
"Resource": "arn:aws:secretsmanager:<aws-region>:<aws—-account-

id>:secret:<aws-secret-manager—-name>"
}

g
"Version": "2012-10-17"

AIRTERAEIL IAM B
LUT &%) EKS HRIARFSIRAEIL IAM B .

eksctl create iamserviceaccount --name trident-controller --namespace trident
-—cluster <my-cluster> --role-name <AmazonEKS FSxN CSI DriverRole> --role-only

-—attach-policy-arn arn:aws:iam::aws:policy/service-
role/AmazonFSxNCSIDriverPolicy —-approve

Z 4t Astra Trident

Astra Trident f&§15 7 7£ Kubernetes #1T NetApp ONTAP {#/ZEIEH Amazon FSX - :ER
BAEMNEIEEENEINERREIE -

(AT U A — TR Z 8 Astra Trident
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* 2
* EKS MinnsctE

If you want to make use of the snapshot functionality, install the CSI
snapshot controller add-on. Refer to
https://docs.aws.amazon.com/eks/latest/userguide/csi-snapshot-
controller.html.

Fi® helm 222 Astra Trident
1. F& Astra Trident ZERKEH

Astra TridentZ8E RN EH G S BE Tridenti@ (FE KR % $tAstra TridentFiFBI—1]) £ GitHub AJ Assets &
ER T8 AR BR4RE Astra Trident REERZMR AR o

wget https://github.com/NetApp/trident/releases/download/v24.06.0/trident-
installer-24.06.0.tar.gz

tar -xf trident-installer-24.06.0.tar.gz

cd trident-installer

V]

2. FATIIRIREMRTE * TikfitrEr * A * ik IDENTITY * JEARAE !
export CP="AWS"
export CI="'eks.amazonaws.com/role-arn:
arn:aws:iam::<accountID>:role/<AmazonEKS FSxN CSI DriverRole>'"
LUTF %2 4E Astra Trident M AEFEAZERE cloud-provider % “SCP ™ # cloud-identity SCI :

helm install trident trident-operator-100.2406.0.tgz --set
cloudProvider=$CP --set cloudIdentity=$CI --namespace trident

CRILUER “helm list sp SHRRI LA ABE KL > BN > shRZEf > BR - K& > EARIRAFMESTHR
AR5 ©

helm list -n trident

NAME NAMESPACE REVISION UPDATED
STATUS CHART APP VERSION
trident-operator trident 1 2024-10-14 14:31:22.463122

+0300 IDT deployed trident-operator-100.2406.1 24.06.1
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538 EKS Mo Z8E Astra Trident

Astra Trident EKS Mt B2 RMHNEZEIHEMIZ « HREERET » WALB AWS BesE ~ 7TE Amazon
EKS $8ECfER o EKS Mo Al RS ER (R Amazon EKS BELZ2TEE WA 25 « REKREMMMTH
FREBATIEE -

SR
T8 € AWS EKS B9 Astra Trident fiifiNcE 2 Al ~ sAECEERF TYIER .

* BEEMMETEIM Amazon EKS £Z&EIRE
* AWS ¥t AWS THIZBIHER -

"aws-marketplace:ViewSubscriptions",
"aws-marketplace:Subscribe",
"aws-marketplace:Unsubscribe

* AMI #82Y : Amazon Linux 2 (AL2_x86_64 ) =% Amazon Linux 2ARM (ARM 64 )
* EPEEEEEY ¢ AMD T{ ARM
* IREHJ Amazon FSX for NetApp ONTAP 1&ZE A4k

EXF3 AWS HY Astra Trident KiiNcE

162



EKS #5&
T5eh S EH &L 4E Astra Trident EKS Moty :

eksctl create addon --cluster clusterName --name netapp trident-operator
--version v24.6.1l-eksbuild
eksctl create addon --cluster clusterName --name netapp trident-operator

--version v24.6.1-eksbuild.1l ({ERZEAIRZS)

@ ENHRTEERZH cloudIdentity B » BHEMFREMER Exs MIMNTHZEEE Trident BF

}8XE “cloudProvider °

BEFES

. BABY Amazon EKS F#E4 : https://console.aws.amazon.com/eks/home#/clusters o
2 EEEBERP BT EBE*
3. —TIEMERTE NetApp Trident CSI MiNNTTHFAIERERLTE o
4. B—T * My ¢~ AR VS ES MM - o
S. 1 *S*SELECT H{fircff * HE L « AT FIIDER :
a. £ AWS Marketplace EKS-addons &E&H ~ 35EEX *Astra Trident by NetApp * 1ZEX 518 ©
b. B * F—% * o
6. 15 * REEIMMMTTH * RESHEE  JITTIISE :
a.
b.

—_

EEZCRERR " kA~ o
B ERIAM At FBIRE F RRE  °

C. [BEA * FERARERE * ~ B8 * MIINoHABREZRME * ~ Wik * 4HRE(E * BER ERVAEREESHRTES
TCELFT—ESFEHZINEE2H (EEXA TR | eks.amazonaws.com/role-arn:
arn:aws:iam::464262061435:role/AmazonEKS_FSXN CSI DriverRole) ° ¥IREAHE
R EER BE) ~ AIRAEMINTH—HZERE rI UUER Amazon EKS Mt RE
BE o NRIEARBNFILES - HEIRAREBEEHRE « AEERZRK o S UFERAELETER
BRERHHREZE o EEVILEIA 2 Al « 55FEE Amazon EKS Nt FA S BIREEE/TEEN

=
axX AE ©

@ ENRTEEASH cloudidentity B » BHEMREMEA Exks MMNTHRE

Trident BF$EE “cloudProvider ©

7B T o
8. 71 * IRAIRIFY * HEL  EIE B o
HINTTH R RS  CRE D RERMMTE o

AWS CLI

1. 37 add-on.json &2 :
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https://console.aws.amazon.com/eks/home#/clusters

add-on.json

{

"clusterName": "<eks-cluster>",

"addonName": "netapp trident-operator",

"addonVersion": "v24.6.1-eksbuild.l",

"serviceAccountRoleArn": "arn:aws:iam::123456:role/astratrident-
role",

"configurationValues": "{"cloudIdentity":
"'eks.amazonaws.com/role-arn: arn:aws:iam::123456:role/astratrident-
role'",

"cloudProvider": "AWS"}"

EFAZ2%¥ cloudldentity B> BHEMREMEE Exs MIMITHZEEE Trident
BFEE "AWS A “cloudProvider ©

B
ey
R
fit

2. 228t Astra Trident EKS MI0TTH "

aws eks create-addon --cli-input-json file://add-on.Jjson

T Astra Trident EKS [ifinrcfE
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file://add-on.json

EKS #&
* 157 FSxN Trident CSI MIINc4 B BRIIRA o UERELBEUL my-cluster ©

eksctl get addon --name netapp trident-operator --cluster my-cluster

* EHgs o

NAME VERSION STATUS ISSUES
IAMROLE UPDATE AVAILABLE CONFIGURATION VALUES

netapp trident-operator v24.6.1-eksbuild.1l ACTIVE 0
{"cloudIdentity":"'eks.amazonaws.com/role—-arn:

arn:aws:iam::139763910815:role/AmazonEKS FSXN CSI DriverRole'"}

* RMINTT A B E L — (B B th s P B E PR BRI AYAR A o

eksctl update addon --name netapp trident-operator --version v24.6.1-

eksbuild.l --cluster my-cluster --force

NRICIEIRIL - - force IR « H{EfA Amazon EKS Mo e BISIRAMNREZELER « BIEN
Amazon EKS T &R ; EEWEIFHZRAS « BENEHERESE o HIEEULEIRZA) © 5T
Amazon EKS It A EERLTEEENRTE « AREEREGUILERER - MEIRENHE

EEIRRIFAAE > H2R "Ml - M7 Amazon EKS Kubernetes I EENFAEN « F2H

"Kubernetes IRIZEIE" o

BEIES

. ¥TB8 Amazon EKS =42 https://console.aws.amazon.com/eks/home#/clusters ©
2 EEEBERP R—TEBE"

3. H—TEEFEH NetApp Trident CSI HINTTHRIHERTE ©

4. %—T * My RI1RE -
5
6

—_

. ¥—TF Astra Trident by NetApp * > A% —T *Edit °
. 1£ * 27E Astra Trident by NetApp * Bt ~ 8117 FFIFEF :
a. FEEFECEFERMN * hRAE* -
b. (A]#) ErRIMNERM * FIERERE * WiIREEEETEN -
C. H— T EFEE -
AWS CLI
T5EEHIER EKS Mo -

aws eks update-addon --cluster-name my-cluster netapp trident-operator vpc-cni

-—-addon-version v24.6.1-eksbuild.1l \
--service-account-role-arn arn:aws:iam::111122223333:role/role-name
--configuration-values '{}' --resolve-conflicts --preserve
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fRI&Z24E | 754 Astra Trident EKS Ko
B MIEREFR Amazon EKS HIINToiAEIE !

s *(REEE FAIMIINENES * —ItEEIEZ PR Amazon EKS HERREMNEIE - EE#ER Amazon EKS &4
REHEEIINEE ~ WIECENEN B HT1E B8 E# Amazon EKS N o & ~ EE2RBEHE _EIHINNERES o
LEIE R EMI N o R A B R EIBNZEE « MIE Amazon EKS Mol - B 7T E&EEE « MMM iE
Z1 o (R --preserve MLHPRVEELUREMIINTH ©

*  REERETEBRMMEE * -RAEZREREELE DRBAREHERERNERT « 71E£5E2E Amazon
EKS Mimnrcf o #an S HhBBR —-preserve BEIH delete UBPRMIMITH o

(D mEHITHAERE 1AM IES - BIRETSI 1AM 165 o

EKS #£&

T < BRPRZEE Astra Trident EKS FiANTTfF

eksctl delete addon --cluster K8s-arm --name netapp trident-operator
BIETES

1. FAEX Amazon EKS F# & : https://console.aws.amazon.com/eks/home#/clusters o
EEEEERP BT =& -

B—TEERR NetApp Trident CSI Ml ERTE o

E % Add-ons JEIE > AR EE *Astra Trident by NetApp * © *

B—T Bk -

£ * %FR NetApp_trident R 1ESRESD * HEETIRF ~ MIT FIIDER

a. YNRIGAEZE Amazon EKS I EEMIIITTHAIRIE « 5HEN * REBEERE * L - IRCECVERESR
& FRMIINERES ~ UEBTTEEMMITHNRERTE « SFRITILENE ©

b. #i A NetApp_trident — operer °
C. ¥—T I#b1 o

o o A w N

AWS CLI
WEELTEI my-cluster ~ RABHITTIIHS o

aws eks delete-addon --cluster-name my-cluster --addon-name netapp trident-
operator —--preserve

REREFRIR
S SANFINASEEENTZTLONTAP

SERILAREFR 77 7E AWS Secret Manager B9 SVM 3858 (ERERBINENE) KIEILRIFERE « AT EAFIFR
T .
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YAML

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

name: backend-tbc-ontap-nas
spec:

version: 1

storageDriverName: ontap-nas

backendName: tbc-ontap-nas

svm: svm-name

aws:

fsxFilesystemID: fS—-XXXXXXXXXX
credentials:

name: "arn:aws: secretsmanager: us-west-2:xXXXXXXxXX:secret:secret-

name"

type: awsarn

JSON
{
"apiVersion": "trident.netapp.io/v1",
"kind": "TridentBackendConfig",
"metadata": {
"name": "backend-tbc-ontap-nas"
by
"spec": |
"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "tbc-ontap-nas",
"svm": "svm-name",
"aws": {
"fsxFilesystemID": "fsS-XXXXXXXXXX"
by
"managementLIF": null,
"credentials": {
"name": "arn:aws:secretsmanager:us-west-2:xXXXXXXXX:secret
name",
"type": "awsarn"

—
—

MERIURHVBRAEN - F2RTYER :

:secret-
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* "{EFONTAP NetApp NASERBITZ R 5 E B iIH"
* "{EFONTAP NetApp SANEEENTZER R ER "

RN ONTAP SEBIIZUEHAEE IR FSX
&R LLONTAP £ T 7EEENTZT « i Astra Trident&2Amazon FSX for NetAppZE & :

* ontap-san : FEERNEE PV #2H&H Amazon FSX H189 LUN  (FB1? NetApp ONTAP Volume ) ©
EAREREE -

* ontap-nas : ECEMEE PV #B82 NetApp ONTAP Volume Y522 Amazon FSX o Z:&FA NFS 1 SMB

o

* ontap-san-economy - & PV BC&RJ LUN #=2 NetApp ONTAP Volume Y& 1E Amazon FSX EA R
EHER LUN o

* ontap-nas-econony . SHEBEER PV #8=Z qtree ~ &1E Amazon FSX 89 NetApp ONTAP Volume 7]
BREEEH qtree ©

* ontap-nas-flexgroup : ECEREE PV #8Z NetApp ONTAP FlexGroup Volume FY522 Amazon FSX

o

MEEHEXFAER - FF2RNAS FRENFZ0FI"SAN FESFZTL" ©

BEIZEIEFZXAY AWS FSX for ONTAP 4BAE

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-ontap-nas
spec:
version: 1
storageDriverName: ontap-nas
backendName: tbc-ontap-nas
svm: svm-name
aws:
fsxFilesystemID: fS—-XXXXXXXXXX
managementLIF:
credentials:
name: "arn:aws:secretsmanager:us-west-2:XXXXXXXX:secret:secret-
name"

type: awsarn
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SMB iR &RV TFLE Rl 4HRE

T@Fﬁ nasType ® node—stage—secret—name‘5F[| ‘node-stage-secret-namespace ?’ ,@E_”—X?EE

SMB FR(& Wi R HFTEERY Active Directory 5858

apiVersion: storage.k8s.io/vl
kind:

metadata:

StorageClass

name: nas-smb-sc

provisioner: csi.trident.netapp.io

parameters:
backendType: "ontap-nas"

"smb"

csi.storage.k8s.io/node-stage-secret-name:

trident.netapp.io/nasType:

csi.storage.k8s.io/node-stage-secret-namespace:

& imE RS AR S

T RIRERRER « FF2RTXR !

2% 9
version

storageDriverName HEREEN LT

backendName BB EFEERR
managementLIF =& SVM EIZ LIF B9 IP it el

LUsETEME % (FQDN) o
UNERER IPv6 FEIZZREE Astra
Trident ~ BIAJLARREA(ERA IPv6
{3k o IPvefI b AZBEIL S FEINZRTE
# ~ fflaN[28e8 : d9fb : a825 : b7bf
1 69a8 : d02f : 9e7b : 3555] o ¥l
RERMENZE A1 #84~ BY
fsxFilesystemID aws At
f# ~ managementLIF [Al% Astra
Trident 2 AWS #EEX SVM
managementLIF B3l o At ~ &
WAZBTE SVM TR EREREREE (
40 : vsadmin) ~ BfEEEHSE
BH% vsadmin A o

o SMB W4HEE(EXZIRF A "ontap-nas EEENFETL o

"smbcreds"

"default"

5l
KBRS 1

ontap—nas > ~» ontap—-nas-
economy ontap-nas-flexgroup
ontap-san > ontap-san-
economy

EEEniZ\ a8+ T_J + dataLIF

r10.0.0.11 ~ T[2001:1234:abcd:::
fefo]l
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autoExportPolicy
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labels

clientCertificate

clientPrivateKey

trustedCACertificate

username

password

svm
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#

storagePrefix

limitAggregateUsage

limitVolumeSize

lunsPerFlexvol

debugTraceFlags

nfsMountOptions

nasType

gtreesPerFlexvol

smbShare

siLPH eyl

ESVMAECE FiiE ERFFREARR  trident
FIENS c MATERIBEN BE

%%ﬁlﬂ:%%( S [REEREITHNE

uﬂﬁ [e]

* S5 E Amazon FSX for NetApp A7 °
ONTAP © *Z{HAY ‘fsxadmin'#l
‘vsadmin' &L ZH#EEY Aggregate f#

P& XA Astra Trident IR

FrEBIHERR ©

MREKREIFEA/NSIRIEE s T FERFREIHIT)

AERREERW - hERFIHEE

gtree 1 LUN BIERKHEABRE K/

ALt "qtreesPerFlexvol #EIEA]:E

& B:T751E FlexVol IR K gtree &

E o

SFlexVol ELUNRIERALUNZE ~ “100
EEMBA[50 ~ 200] o £FR SAN

SREPHRSBEANEEEE  f  null
a0 ~ BRIEISIETE B TRE B BEAR L 5
ESFMBRYECEREED ~ BRI {API}

: false ~ T757%) ! true} AF
Edz= debugTraceFlags °

LU PRAINFSHM &SRS "
B o Kubernetesiz4&rAhE & AL
HIEE R REMEESENFPIEE ~ 2

U REEFLER hoR e e EIEE
H|Astra Trident& 2X[ClfE R {12 im
AHRERE RIS E BIHEIETE o YNRE
FHER S AR REAE P RIS E S

I8 « Astra TridentiG A& EABREAYFS
EEE R E T T SIS o

RENFSTSMBHAFREEIL © BEIH  nfs
B35 nfs ~ smb B null o *

SMB Volume WAZBERA “smb ©
*NFSHAR BRI TERER Anull ©

FFlexVol E2HIERKqtreeB ~ %47 "200"
TEEE R[50 ~ 300]

e UIEE FYIEHAR—IE © A smb-share

Microsoft BEIEF#F 55, ONTAP CLI
FEIIAY SMB HEE&TE - ERFF
Astra Trident 237 SMB H£FHH%
8 o ONTAP f&i%HAY Amazon FSX
EEBH -
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useREST

aws

credentials

ARE R EHIRE R RIRE
R E AR E R PR E R RIERITERERACE defaults o MIFHH « 52

W

#

spaceAllocation

spaceReserve

snapshotPolicy

gosPolicy
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siLPH eyl

{EFIONTAP Isrest APIBYfMAZ false

o * FITTEE

useREST EAEZ AN ARIRE
MIEEERXFETLFEaHN il
B M o 885 true K~
Astra Trident f${EF ONTAP
REST API EBUmiEH o ILIHAESE
EONTAP ERAEMARAEAIARE © ItE
6~ EFEM onTAP BABBNE
BEERRENFIE ‘ontap ° =
EFALERZNMABRRE

vsadmin cluster—-admin B9 o

I&BILUTE AWS FSX for ONTAP B
HREERIEE THIEE ¢ -
fsxFilesystemID . 57 AWS "
FSX IEZRMA ID © - apiRegion ""
. AWS AP| B %f8 © - apikey - ""

AWS AP| %48 © - secretKey :

AWS HE TSR ©

S Bf#TEIE AWS Secret
Manager Y FSX SVM 335 o -
name . %28 Amazon EIR&TE (
ARN) ~HAEE SVM BI:8:8 o -
type . 8843 awsarn ° YIE:FHE
- BFSE "I AWS Secrets
Manager ZH§" o

s EA fa
LUNBYZ=ERI 2B true
TRFEEEN ; M| (B none
& Volume) (%)

E(FFHAISnapshot/RH none

ERAFTIRIL IR ERQoSIRA] T
B o EESEARGEEERBIRN
Hrh—{EqosPolicy
g{adaptiveQosPolicy ° ¥&ECAstra
Trident{EFHQoSIRAIB$4HE
ZONTAP FREMRABIRRE ©
& FERIFE AMQoSIRAIEE
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adaptiveQosPolicy

snapshotReserve

splitOnClone

encryption

luksEncryption

tieringPolicy

unixPermissions

securityStyle

EHBECESMBHIRE

=R EH BER

B KAAFT I AR E RYERE M
MQoSRAIEHH - BEIEFERTEE

& & imAYE P —{EqosPolicy
Z{adaptiveQosPolicy ©
FONTAP-NAS-#& 7 18 ©

RELERIE 1oy WHIEESSLE W3R snapshotPolicy &

‘none  else []
BITERER s TEHXEEDEIELR false

TEERERE & EEY A NetApp Volume false

Encryption (NVE) ; f8:%%4

false o WBEERE LIRENEL

FANVE ~ A BEFAILETS - INR1E

% IHEYFANAE ~ BAstra Tridents g

%E’Mﬂﬂﬁz‘iﬁﬁ@%ﬁﬁﬁm NAE ° 3
TEZEH ~ B2RA"Astra Trident

AT EANVEFNAEISESE ("
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EFANSERA none “snapshot-only B ONTAP 9 Hij
FY SVM-DR #HRE

¥ﬁﬁ§2§¥@ﬁ’]$§'ﬁ MRESMBHELRE T
& ~ nﬁ’f%EEl:l:E °

FGEENZ 2 o NFS & NFS FE:R{E% unix ° SMB F8:%+
‘mixed 1 “unix €2 c SMB X ntfs o
1 ‘mixed ' 'ntfs' Z21ER, °

EoI LUFE AR FZNRECE SMB HAHRE ontap-nas © 5el R B Z AIEE & SANFINASEESIFZTLONTAP ©

R Z Al

EIRERRESNTENKECE SMB HiR& Z A ontap-nas ~ S BEHFETYIER o

* Kubernetes#& £ B ELinuxiZHI2Z 02, « URZE/D—EHITWindows Server 201989Windows T{E&
Bk o Astra Trident{® 1B S EWindowsEREL_E#1{THPod_FBISMBHEIERE

* E/bH—BAstra Tridentt%® « HFE S EMIActive DirectorysB:EE K} o EEHZ smbereds :

kubectl create secret generic smbcreds --from-literal username=user

-—-from-literal password='password'

* BREAWindowsBRFEHISCSI Proxy © HEE csi-proxy ~ A2 GitHub AR WindowsHISCSI
Proxy" ~ BE"GitHub : csi Proxy"fZ1E Windows _E#1THY Kubernetes &%} o
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1. BIISMBHARE - el U EREAER KA EIEETIEA ONTAP CLI ~ MURiEAR Z—E1L SMB
EIEEHA " Microsoft BEIZFES" o« ZE(FHONTAP CLIZEIZSMBHA :

a. MAXE « FEUHARBERERISER -

B2 g ‘vserver cifs share create’ TEIEN HAREE -path HIBHISERIRE o IRISEREREFE
AfR S ERRY o

b. #3785 FESVMIERARSMBEAE :

vserver cifs share create -vserver vserver name -share-name
share name -path path [-share-properties share properties,...]
[other attributes] [-comment text]

vserver cifs share show -share-name share name

() om=mwmEy - #S0EISVBLAE .

2. BB ~ S ERE FHIIEE UIEESMB Volume © B ONTAP & iGARRSEIERIFIA FSX "FSXiZ
HONTAP ZBMERIEIEMNE )" « F2ME -

B =R AH &5
smbShare e LUsEE Y EHF—IE . EH8 smb-share
Microsoft EIEF1F &5 5 ONTAP
CLI E1IHY SMB HA%HE « 2
SoEF Astra Trident Z37 SMB 8
#9478 - ONTAP #imHY Amazon
FSX EEILZ2H -
nasType * NERRTEA sb  MIRE null » smb
BIZRETE nfs ©
securityStyle HHEEMNZ 2RI o * MEKRE ntfs I “mixed SMB Volume
2 ntfs SMB Volume Bf mixed °
unixPermissions I EMNER o SMBREIEE % "

BREREH "

REREFERF PVC

&€ Kubernetes StorageClass #4237 #7485 ~ U35 Astra Trident {1{AIECE
Volume © #17 PersistentVolume (PV ) # PersistentVolume Claim (PVC) -~ fEfH:%
TE M Kubernetes StorageClass 2REKFEY PV © 7A1& ~ el LU PV $18(E Pod ©
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FERVAE FE2 Y]l

&€ Kubernetes StorageClass ¥4

https://kubernetes.io/docs/concepts/storage/storage-classes/["Kubernetes
StorageClass Y 118 Astra Trident AlAZLERFAERAMNERICERE « 5/ Astra
Trident YAIEIRECE volume o fY0 :

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: ontap-gold
provisioner: csi.trident.netapp.io
parameters:
backendType: "ontap-nas"
media: "ssd"
provisioningType: "thin"
snapshots: "true"

WNEE AR N B ShpvF4AEE T PersistentVolumeClaim ~ MAKIEHI Astra Trident BECE R E IS
B ~ 2R "Kubernetesf Trident4){4" o

Bif#EFER

1. E2 Kubernetes ¥4 ~ EtLsEEA "kubect! 7 Kubernetes FR#E1T ©

kubectl create -f storage-class-ontapnas.yaml

2. IWEEEZEEFKubernetesfllAstra Tridentd B9* basic ~ csi *(#7Z485! - MAstra TridentfEzZ B & 1T B IHIE
REE o

kubectl get sc basic-csi
NAME PROVISIONER AGE
basic-csi csi.trident.netapp.io 15h

#£37 PV #1 PVC

"PersistentVolumer' (PV ) R#EEIEET Kubernetes 5 FFiEMEREHIFEEIR o " PersistentVolume
Claim" (PVC) RfFEXEE L PersistentVolume FYZER ©

A PVC SREABERFERENNREIEDR - EEEE S I LUEAMERARY StorageClass JRIEHIER
PersistentVolume KX/NIZEUETNEIRER ~ BIUNKBESARTS B4R ©
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##£37 PV 1 PVC 218 ~ I&e] LIS HERR&EEE A Pod ©

SEHEFBE

PersistentVolume 5 & /58

It EEFIE BB R/ StorageClass H8RIRY 10Gi B4 PV basic-csi ©

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv-storage
labels:
type: local
spec:
storageClassName: basic-csi
capacity:
storage: 10Gi
accessModes:
- ReadWriteMany
hostPath:
path: "/my/host/path"
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PersistentVolume Claim £ & ;58

B HIFEMERN PVC AHRREEIR o

B]77EX RWO #J PVC
ILEEHZETREE rwx FEUERNEZR PVC ~ BT84 StorageClass 18RAHE basic-csi ©

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

%M NVMe / TCP BJ PVC

LEEEHIZETR NVMe / TCP FIEZ PVC ~ Wi HEI4 #8407 StorageClass HHEFHKEY rwo 1FEX
protection-golde

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold

#37 PV #1 PVC

1. BIL PV o

kubectl create -f pv.yaml
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2. FEED PV HREE ©

kubectl get pv

NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE
pv-storage 4Gi RWO Retain Available
Ts
3. 8L PVC °

kubectl create -f pvc.yaml

4. TEED PVC HREE o

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

U EHFEE N E B R4S PersistentVolumeClaim ~ LAKIZEH Astra Trident BECE AR E I
g ~ 2B "KubernetesFl Trident4{4" o

Astra Trident B%

ELEBHURTERRFERAML Astra Trident BIENREEFEIRMRECETSERTAHIRE o

Bt R BE BE B 2
A8 1A FER HDD ~ B& ERMESIE 15EMEREEE  ONTAP-NAS
I * SSD BIpOIRRS RS * ONTAP-NAS-
ARTWE KB ~ ONTAP-
NAS-flexgroup
+ ONTAP-
SAN -~ solidfire-
san
BREEREY FH HE B8 PoolXziZILER EEMNEIREIE E : 2ONTAP 2
EEERE Vapes B2 E
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B4 Y

BimaE FE#
tRER G
L Gk
Nz ol
IOPS B

. ONTAP Select A= 15

EEHHIEMARERN

EPELHIERE -

1. KSR &EEA Pod o

kubectl create -f pv-pod.yaml

ELEEHIZETAE PVC MINZE Pod BYEZASZHAE :

(s B

ONTAP-NAS EE&BHIEsEs

~ ONTAP-NAS- gy

S

B « ONTAP-

NAS-flexgroup

~ ONTAP-

SAN -~ solidfire-

san » GCP-

CVS ~ azure-

NetApp-Files

» ONTAP-san#&

7

E - EETERARR
R E

E - BRMZRER
HEREE

E - BRAZENE
HIR&E

IEEE EERESIREEIE
EANBIIOPS

* BLASAERE * ¢

2=
EZ]

EER I

B RN RER
BYVolume

EREEL
BIVolume

EEAME
BYVolume

VolumefR:&iE
LEIOPS

XEE
FRrEREENTE\

ONTAP-NAS

~ ONTAP-

SAN ~ Solidfire-
SAN ~ GCP-CVS

ONTAP-NAS

~ ONTAP-

SAN -~ Solidfire-
SAN ~ GCP-CVS

ONTAP-NAS

~ ONTAP-NAS-
KT ~ ONTAP-
NAS-
FlexGroups ~ ON
TAP-SAN

solidfire-san

179



kind: Pod
apiVersion: vl
metadata:
name: pv-pod
spec:
volumes:
- name: pv-storage
persistentVolumeClaim:
claimName: basic
containers:
- name: pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/my/mount/path"
name: pv-storage

(D EoI LU B E kubectl get pod --watche
g

2. BT ERHEEEHEE L /ny/mount /path ©
kubectl exec -it task-pv-pod -- df -h /my/mount/path
Filesystem Size

Used Avail Use% Mounted on
192.168.188.78:/trident pvc aed45ed05 3ace 4e7c 9080 d2a83ae03d06 1.1G
320K 1.0G % /my/mount/path

1. IR LUMIBR Pod © Pod FEARRIFABEE « BXHMRENERE -

kubectl delete pod task-pv-pod

7T EKS %5 L5 7F Astra Trident EKS Kifnrcit

Astra Trident f§15 7 7E Kubernetes #1T NetApp ONTAP {#/Z & I2R Amazon FSX - :ZR
EAESNEIESFEME TN EATERIFE - Astra Trident EKS Mt 8 S RHMNEE M
EREIET ~ TR EIEFETL » WAIE AWS B ~ mIEd Amazon EKS FAEC(ER o EKS KN
ARG @R (R Amazon EKS &R 21ETFE ~ Wp/D 28 « 2E REMMINTHEERY
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TiEE -

FoRIESE

T8 AWS EKS HJ Astra Trident MiifiNTciEZ Al

* BEEKNNETRIAY Amazon EKS #HEIRS
* AWS ¥t AWS IR -

AEECEATIIER !

"aws-marketplace:ViewSubscriptions",

"aws-marketplace:Subscribe",
"aws-marketplace:Unsubscribe

* AMI $88Y : Amazon Linux2 (AL2_x86_64) 3 Amazon Linux 2ARM (ARM _64 )

* ENEE$EEY ¢ AMD ¢ ARM

* IFAER Amazon FSX for NetApp ONTAP 1EZE R4

TR

1. 7E£18H9 EKS Kubernetes 5% F ~ BIB=E * fiNcH * R IEE -

tri-env-eks

| c H Delete cluster ” Upgrade version |

(@ End of standard support for Kubernetes version 1.30 is July 28, 2025. On that date, your cluster will enter the extended support period with additional fees. For more

information, see the pricing page [7.

Upgrade now

¥ Cluster info o

Status Kubernetes version  Info

Support period Provider
@) Active 130 0] Standard suppert until July 28, 2025 EKS
Overview Computy N ing Add-ans o Access Observability Upgrade insights Update history Tags
(3) New versions are available for 3 add-ons. *
Add-ons (3] it View details Edit Remove

I Q. Find add-on

| | Any category ¥ | | Any status v 3 matches <1

2. mijfE * AWS Marketplace Mo * AEEE _storage F87! o
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AWS Marketplace add-ons (1)

Discover, subscribe to and configure EKS add-ons bo enhance your EKS dustors.

| Q. Find add-on ]

Filtering options

Any category ¥ I MNetApp, Inc. ¥ Any pricing model ¥ Clear filters ]

MetApp, Inc. X < 3 2

MNetApp NetApp Trident g
Netapp Trident streamlines Amazon F5x for NetApp ONTAP storage management in Kubernetes to let
your developers and administrators focus on application deployment. FSx for ONTAP flexibility,
scolability, and integration capabilities make it the ideal choice for organizations seking efficient
containgrized storage workfows. Product dr.l:all_aE

Standard Contract

Category Listed by Supported versions  Pricing starting at

storage Netapp, Inc. [3 1.30,1.29, 1.28, View pricing
1.27, 1.26, 1.25, details [1
1.24,1.2%

cnca [N

3. #% 3| *Astra NetApp Trident Trident MiNTTHF * AEENZAZEN S 1R o
4. BIEFREARASHIMIIN T ©
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MNetApp Trident Remove add-on

Listed by Category Status
I NetApp storage (Z) Ready to install

You're subscribed to this software View subscription X
You can view the terms and pricing details for this product or choose
another offer if ane is available.

Version

Select the version for this add-on,

| v24.6.1-eksbuld. v |

Select 1AM role

Select an |AM role to use with this add-on. To create a new custom role, follow the instructions in the Amazon EKS User Guide [,
I Not set v | G l

¥ Optional configuration settings

Cancel Previous -

o. FEH IAM A EERME AR o
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6.

184

Review and add

Step 1: Select add-ons Edit

Selected add-ons (1)

Q} Find odd-on 1
Add-on name Iy Type v Status
netapp_trident-operator storage & Ready to install
Step 2: Configure selected add-ons settings Edit

Selected add-ons version (1)

Add-on name rs Version v 1AM role for service account (IRSA)

netapp_trident-operator v24.6.1-eksbuild.1 Mot set

Cancel Previous

| Create
(A1) REFERETMIENLERE > ABREZET—F o

iE1E *Add-on RREZRAE * - MR * AARGME * B ERVAARMESMRERTE L —EXRPRINABSH (
BERERATIIER | eks.amazonaws.com/role-arn:
arn:aws:iam::464262061435:role/AmazonEKS FSXN CSI DriverRole) o MIREHBEEMBREA
AEW TER)  RERAWMTHN—NSERERILAER Amazon EKS MITTHREER © MIRITKREL
FAILEEEIR « BERARTEHEEGRK - AIFER TR  MAILIEREERISHRA S REFHHARER o BEHUL
EIBZ A ~ sAETE Amazon EKS iR S EELEREBTEENRE

@ ENHRTEERAZH cloudIdentity B » BEMFREMEA Exs MIMNTHZEEE Trident B
8E "AWS'A “cloudProvider ©



Select 1AM role

Setoct an |AM role to use with this add-on. To create a new custom role, follow the Instructions in the Amazon EXKS User Guide u

Mot set v l [ |

¥ Optional configuration settings

Add-on configuration schema
Refer to the JSON schama Balow. The configuration values entered In the code editor will be validated against this schema.

"$id": "http:/fexomple. com/example. j50n”,
"4{schema”: “https://json-schema.org/draft/2819-89/schema”,
"default™: {},
"examples”; [
i
"cloudIdentity”:
}
] ¥
“properties”: {
"cloudIdentity”: {
“default”s "7,

“avrmelac!s T

Configuration values  info
Specity any additional JSON or YAML configurations that should be applied ta the add-an

iv {

2 "elovdIdentity”: "'eks.amazonaws.com/role-arn: arn:ows
riam: : 139763918815 role
/AmazonEKS_FSXN_CSI_DriverRole'",

3 “cloudProvider”: "AWS"

N

7. 5E$2* Create (3E3I) o
8. FESEMINTTHRUAREE S Active ©

Add-ons (1) info View details Edit Remove _

| Q. netappl X | ‘ Any category ¥ | | Anystatus ¥ | 1match < 1>
NNetapp  Astra Trident by NetApp o
Astra Trident streamlines Amazon FSx for NetApp ONTAP storage in to let your pers and focus on app i ploy FSx for ONTAP
ity, scalability, and grati P ies make it the ideal choice for organizations seeking efficient inerized storage Product detaits [
Category Status Version 1AM role for service account Listed by
storage @ Active v24.6.1-eksbuild.1 (IRSA) NetApp, Inc. [2
Not set

View subscription

£/ CLI &4 | fRIA %4 Astra Trident EKS Nl

{EFH CLI 228t Astra Trident EKS Mot -
T3 & Heh S & Z24E Astra Trident EKS Koty :

eksctl create addon --cluster K8s-arm --name netapp trident-operator --version
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v24.6.1l-eksbuild
eksctl create addon --cluster clusterName --name netapp trident-operator
--version v24.6.1-eksbuild.l (BERRZE)

@ EUREERZSH; cloudidentity K > SAHIRIEMA ExS MMTHLE Trident FHEE

“cloudProvider °

{8 CLI f#f5%4E Astra Trident EKS Hifinrcfy :
56 S SRR ZEE Astra Trident EKS MifNTclE -

eksctl delete addon --cluster K8s-arm —--name netapp trident-operator

{EBkubecliEiI &R

BIFER 7 Astra TridentBfEF R A ZBEAF o ©E5:FAstra Trident Rl B sZ EF R AR
A ~ MUKzAstra Tridentf At % HIZ R ARECEHIEE o Z8EAstra TridentZz & ~ T— 28
I f&us o "TridentBackendConfig' Bs]&EIREZ (CRD) B[:EEEHIZFEA Kubernetes 71
%Eﬁ&%ﬁ Trident i o ] LUEASEMEY CLI TEK "kubect!'#1T Kubernetes &

TridentBackendConfig

(/7

TridentBackendConfig(tbc v tbconfig ™ tbackendconfiqg) ZAEIiH ~ @544 CRD ~ Al:ERERAEIE
Astra Trident &5 kubectl ° Kubernetes Mf#FEIE SR I U E BB Kubernetes CLI EIIMEIR B iR
(tridentctl ~ MAREERNGTH BRI -

EIAIY)HEF TridentBackendConfig ~ EE8ATFIIER -

* Astra Trident&RIFICIRMHAVABRE B ENE LB IR - ETENEPRTE A TridentBackend (tbe *
tridentbackend) CR ©

* TridentBackendConfig Bl Astra Trident FREBIZMIBIEEIFRVELSS TridentBackend ©

B{E#R TridentBackendConfig {FRAM#E—H—HE TridentBackend ° HiEERHEAFERAEN E
BRREtHRERR ; BER Trident KRERBIHEMHEHNAR

@ TridentBackend CRS H Astra Trident BENEIL o &~ FFEZEIGELEIEE - INRKAE
EF RIS - BEXULUEITERN " TridentBackendConfig ©

H2RH 75 CR & fH TridentBackendConfig :
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

T AIUEFRBEFRY "TridentZi<i2T0 886 ~ UBUSFARFHEFTE / IRFSAIEEHIAERS -

‘spec  BRABIRITERNHRESH o ELEEERF - BImEHEA ontap-
san " fEEFREHFEL i[tﬁﬁﬁltt&%ﬁ']tb‘ﬂ'] u/%I WNEFRE 1::%7?%[@]&TEI'J HRSEZEIEFE » 552 R11
nk:backends.html [ "HEFEEENFENAVBIHAEREZ" )

& ‘spec’ —Hith B “credentials’# "deletionPolicy #{iL ~ LM (I/E7E CR L "TridentBackendConfig®
B9 :

credentials : ILBHAVER - B85 BANEERHEFR E/HE%‘!B’JWM o bR EAFAERIL
BYKubernetes Secret o s2s8 5 {4 % L A @ﬁ(—?—ﬂ%“ﬁ% &~ AL EEA S

* deletionPolicy : ItFEREZEMIBREFFESE LR TridentBackendConfig &t o AISEEEMIE R SEMIEZ —

° delete : EZEIFFMIER TridentBackendConfig CR FMtHEAME IR - SETER1E

° retain ! TridentBackendConfig MR crR % - BImERNEEFT « AJERBE
‘tridentctl o BBMFRRRIRES retain AFFERERKERERA ( 2004 E 1 B 21 Bz
A1) ~ MREEINRE o ILEUNERNERILIEEN "TridentBackendConfig®

BIRHRTEREARTE spec.backendName "By © tll]%ﬂ%?  BIBin LB e R AT RTE
@ ‘TridentBackendConfig ( metadata.name ) RF AR ERIR%TE
spec.backendName °

EREIIEIG tridentct]l BERIHEY " TridentBackendConfig ¥ o B LIEIL CR
K “TridentBackendConfig ZEEEIRIIERIT kubectl o WEIFIRIEEIEREEREZH
(180 spec.backendName » * spec.storagePrefix s ‘spec.storageDriverName %
) ° Astra Trident & BEhELEFEEILAY "TridentBackendConfig B H1ZTERY & U ©

TERRE
EEEREIIEIR kubectl ~ MEZHIT FIIENE
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1. 3137 "Kubernetesti&Z" o BHEEI S Astra Trident E{#IFHE / IRTFSE

AP R RYEYE ©

2. {37 ‘TridentBackendConfig ¥t » e & RILET # S/ IRTSHISMAEN « LB E BRI o

B BiRZE - KO ERBRRBIRAIREE kubect]l get tbc <tbc-name> -n <trident-
namespace>» WU EEMEFAE R o

851 . EIIKubernetest%®

L_L@.’é\ﬁé T‘Hﬂmu’éﬂ’]@é”

SERFFARTS T 8 FrEABITIAE

o EHIMNT :

kubectl -n trident create -f backend-tbc-ontap-san-secret.yaml

apiVersion: vl
kind: Secret
metadata:

name: backend-tbc-ontap-san-secret

type: Opaque
stringData:

username: cluster—-admin

password: t@AxQ7qg(>

TREERASERETEIREY

REF T atEm AR
Azure NetApp Files

A GCP Cloud Volumes
Service

A GCP Cloud Volumes
Service

7t%& (NetApp HCI / SolidFire)

ONTAP

ONTAP

ONTAP
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REZHIMAL

ClientID

Privates:$&ID

Private &8

U

fERERTE

2

R RImERER

e
FEREN MR P iKID

FTAZEBHIID - GCPARFEIRAAPIE
wp—%n - AACVSEEEAR

A EE | GCPIRISIREAPIZIEM
—%5 ~ BECVSEIEEAR

MVIP ~ R SolidFire ¥¢BfE/:2
ENAEHERENEHNESE

ERERE/ SVMMERERTE - B
Eﬁi?

g?i%%/ SVMEIIJ"Z E% ﬁﬁﬁ\ I:VL:E
RifgsE

BFRimfhZE£iEBase644RiSE o
B /RERERE


https://kubernetes.io/docs/concepts/configuration/secret/
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(G IER =y 2o (Ve W

ONTAP chapfEfl &4E
ONTAP chaplnitiatorig %
ONTAP chapTargetUsername
ONTAP chapTargetinitiatori& %

1RAIEREA

BAFERELTE - Wl
FRuseCHAP=truefIIZZE - AN
ontap-san M ‘“ontap-san-
economy

CHAPERENZZZHE - 1
RuseCHAP=truefIIZFE - BRAMN
ontap—san\ﬁﬂ ‘ontap-san-
economy

ERERERTE o W
FRuseCHAP=trueBIERE - BN
ontap-san M “ontap-san-
economy

CHAP B 1RERENSI 1 o 10
FRuseCHAP=trueA|FEE - HBAMN
ontap—san‘*ﬂ ‘ontap-san-
economy

IEF R R NMEBREE T —EPERP BRI TridentBackendConfig AR

‘spec.credentials ©

$EE 2 | 1 TridentBackendConfig CR

CIRE B &I TridentBackendConfig CR 7 o TELLEERIAH ~ FHEEHIZXEIR ontap-san EfF

BT IA "TridentBackendConfig :

kubectl -n trident create -f backend-tbc-ontap-san.yaml

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

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret
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B 3 | HEs¥ CR AYHKAE TridentBackendConfig

IRE@BEIEI TridentBackendConfig CR ~ BJLABSEEAREE o :E2RE T3 A :

kubectl -n trident get tbc backend-tbc-ontap-san

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6f60-4d4a-8efb6-

bab2699%e6ab8 Bound Success

ERINEIL BRI B4 E TridentBackendConfig CR ©
FEER PRI AFRA T FIH A —(E(E -
* Bound ! TridentBackendConfig CR EiBIRIERAH: « BRBIRE S configRef RES
‘TridentBackendConfig CR AY uid BYIER o

* Unbound : AR "" o "TridentBackendConfig ¥ R B4EE R iR o RIETER ~ FTAMEILAY CRS #8
‘TridentBackendConfig' BRH2 LEREER o FEEREE 2 18 ~ BiEABMIEAUnbound (GREBE) o

* Deleting: TridentBackendConfig CR deletionPolicy BEREAMER o bk CR &
TridentBackendConfig > EEEIRE MR AKRE o

c MNRBIHRAFEHFEBUMIEEES (PVCS) - flff TridentBackendConfig ##EEH Astra
Trident MIBFEIHHA "TridentBackendConfigCR °

° MNR%ZIK EE—E®ZEPVCS « BIZEAMIPRAEE © TridentBackendConfig CR BEEtEEAMRM
PRBGEL - REMIBRFIAE pvcs Z1& ~ A EMIPREIHF " TridentBackendConfig ®

* Lost . ¥ CR tHRAAY4E 1% TridentBackendConfig #WEIMNKZIEMIFR «+ "TridentBackendConfig
CR 175758%@@ HHY2EE © TridentBackendConfig Him{E#A{A ~ HAIMIER CR "deletionPolicy

* Unknown . Astra Trident #/A¥|Eff CR tHEARKBV B IRARRESTFTE TridentBackendConfig o )40 ~ &Ml
8 AP| {AfR2$'2E[EIFE - B tridentbackends.trident.netapp.io CRD &% o ERIFEEENTA ©

FEULIEER « FRONREITAN | A SAIE R TTLISES IR » Bl B BRI R IR o
(0RA) S5 BUSESHEEN
EEIAHAT FHIs S HBUS B A& HAOREEE -

kubectl -n trident get tbc backend-tbc-ontap-san -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6£60-4d4a-8ef6-
bab2699e6ab8 Bound Success ontap-san delete
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IESH ~ &4 B] AENTS8Y YAML/JSON BE[) TridentBackendConfig ©

kubectl -n trident get tbc backend-tbc-ontap-san -o yaml

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
creationTimestamp: "2021-04-21T20:45:112"
finalizers:
- trident.netapp.io
generation: 1
name: backend-tbc-ontap-san
namespace: trident

resourceVersion: "947143"
uid: 35b9d777-109f-43d5-8077-c74a4559d09%c
spec:

backendName: ontap-san-backend
credentials:
name: backend-tbc-ontap-san-secret
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
storageDriverName: ontap-san
svm: trident svm
version: 1
status:
backendInfo:
backendName: ontap-san-backend
backendUUID: 8d24fce7-6f60-4d4a-8ef6-bab2699%e6ab8
deletionPolicy: delete
lastOperationStatus: Success
message: Backend 'ontap-san-backend' created

phase: Bound

backendInfo B =[EIfE cr FFEIEIR "TridentBackendConfig By ‘backendName  H]
‘backendUUID ° [t lastOperationStatus HXFR crR EXIRERUAREE *TridentBackendConfig®
FIHEAEERZ (P« EREEPEEIERE spec) ~ 3H Astra Trident &3 (540 Astra Trident E#7ELEN
HARS) o AAER THIN 3 TR © phase & cr E2EIHZ RERIARIARES

‘TridentBackendConfig ° £ Lil#fFIAR « phase BERMR + /" "TridentBackendConfig CR Eif&
I AR o

R A$11T “kubectl -n trident describe tbc <tbc-cr-name> 73S W EVS E 0t AE KL o

@ e LK ERAEMTMRE SHEEAYY tridentctl BRYG "TridentBackendConfig o BEAR
fE£#0 TridentBackendConfig ZRIVIMFTFRITER “tridentctl » "SE2FHILE" ©
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backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html
backend_options.html

F=PELEY
I KECBECVL#{TA IR
EERRUE(E R ITRIREIR(ERE kubectl ©

LlERED

f#lB% TridentBackendConfig & ~ &35 Astra Trident MfR / FEBREIE (IR
‘deletionPolicy) ° HEMIREIR « 5AEEE deletionPolicy RAEAMIBR o HEIEMIBR
‘TridentBackendConfig * sAFEELE deletionPolicy RREAMRE o EFEREBIRINATEE > MHRILUE
B#EI1TEIE “tridentctle

HITTSaR< -
kubectl delete tbc <tbc-name> -n trident

Astra Trident A ZIFREER S Kubernetes %% TridentBackendConfig ° KubernetesfE & & AR
3 o MIBRLZERFMAE/ D o IEEERIRAREHILER « 7 ERPRESLLELE o

BIRIRENERR
HITTFISS

kubectl get tbc -n trident

R ATLIIT tridentctl get backend -n trident 8{ “tridentctl get backend -o yaml -n
trident BUSEEMNMERIHBE o IEEHZEIFEHEBIMNER tridentctle

EHR
EMRIRFIEASERA !

* BERGHNEERCEE - EETHNE - W EEHYHTERR Kubernetes Secret
TridentBackendConfig ° Astra Trident® BEILURENERIZEEREHEI c FIT TV SSUE
¥frKubernetes Secret :

kubectl apply -f <updated-secret-file.yaml> -n trident

* FEONTAP EM2H (FIMNERKISVMERTE) o
o IEEIUERA TS « HiEEIB Kubernetes B3 “TridentBackendConfig #)14 :

kubectl apply -f <updated-backend-file.yaml>

o BE ~ AU ER T M SEEIRERN TridentBackendConfig CR
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kubectl edit tbc <tbc-name> -n trident

* MRBIHEMKRY  BinHFEEEFEREBEMVAER o ERIUBITH kubectl
describe tbc <tbc-name> -n trident  3RIBRECEE ~ UFIENREA kubectl get
<:> tbc <tbc-name> -o yaml -n trident?®

* HRIIEEAERGAERVREIREZ & ~ IR EH#1Tupdateds < o

{EBtridentctl TR IHEIE

BRI R E R MITRIREIER(FS tridentetl o

BizEB"EIRAERE" BRIT TS
tridentctl create backend -f <backend-file> -n trident
MRBIREILKRYN - RNBIGAERAERE o I UBIT e < RKieRacE: ~ UHIETRE -

tridentctl logs -n trident

A EARENEEZE - REBRAITHSHA create ©

bR IR
HEAstra Tridentfl|PR1& iR ~ 5T F3UPER :

1. BB IR RS

tridentctl get backend -n trident
2. MipRiELS

tridentctl delete backend <backend-name> -n trident

IR Astra Trident EAUEEE IR ERIREARIE - RIS - BRI EIS & EH R
() EErmmeTERRE - GREEEER TR RE M TidentS B EEIBE LRIREAR
B - EEIEMERIRAL -
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backends.html
backends.html
backends.html
backends.html
backends.html
backends.html
backends.html
backends.html
backends.html
backends.html
backends.html

BRIRENERIR
EEWATrident R IR ~ 51T NP ER ¢
s HEESHEE  FRIT TGS

tridentctl get backend -n trident
* AERUSFRAHEER « FRIT &S !
tridentctl get backend -o json -n trident
e
BRI RIRERREZ B ~ SFRIT eSS !
tridentctl update backend <backend-name> -f <backend-file> -n trident

HD%?Q mEA AN - RNBIRERARE « ARLER TEMNER o ErIUMIT T en < RIEHRCE: ~ UHER
IRE

tridentctl logs -n trident

A EARENEEZE - REBRAITHSEA update ©

3 Bl 155 FA B im B (77 48R

E2ErILUER JSON REIZHRIELEREH) « IERIRER] tridentct BRIHYIHEH L - EEFER jq BEERE
HABERER -

tridentctl get backend -o json | jg '[.items[] | {backend: .name,
storageClasses: [.storage[].storageClasses] |unique}]’

EERREREINER TridentBackendConfig ©
TERInEIRERZ Mk

R Astra TridentBEIRBIRIIREHE ©

BB IHAVEER

BEEBYHEL TridentBackendConfig » BEBREAMBETRG ARERE RIS - EERH TIIME !
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* EREIINERIR AL tridentctl " EA—#EEIE "TridentBackendConfig?

* EREIMBIFEILL TridentBackendConfig (R E 2 “tridentct! I ?

EFREIE tridentctl ¥ " TridentBackendConfig

KETEREAFEBEIIYY - BIZEE Kubernetes THEIZREIBEEIL TridentBackendConfig HEBIRFTENL R

‘tridentctl o
ERERR T5E
* FEREFENRIE - AAREREILM tridentetl }8%F "TridentBackendConfig©
* EREBIMHE tridentctl ~ MEM TridentBackendConfig ¥4 ITETE ©
TEMBIERT « BiLNEEEFTT - Astra TridentHHEHIIRE SREEE - AMEESEMEREEY—

* HEEFER tridentctl REIRFEREEILEL
s BEREINEBIRESL tridentctl  BH " TridentBackendConfig ¥ o SEMIEEMRERIHS(E
AMIE “tridentctl ZKEIE “kubectl ©

EEFHEIEESEFENRIR kubectl ~ MBI "TridentBackendConfig' B1IR B BimEALR o LU 2801
EERVAREE

1. EIIKubernetest$ o LI G F Astra TridentE (A TF &/ ARFESENFAFRAVIEER -

2. 3] TridentBackendConfig ¥ - HA B ZHERAMERE/IRFFIVFMESH « L2F L —FP B
= o AT RIEEMERVAERZE (Flwn spec.backendName ¥  spec.storagePrefix®
‘spec.storageDriverName %) © “spec.backendName /7B EAIRE R IHIIHTE

FERO © SRR

BERIELEFTIRE®IEMN - TridentBackendConfig & AZBEVIS & IRARAE o TEULEEHIH ~ RERFEH T5JsonE
EREIUER

tridentctl get backend ontap-nas-backend -n trident

fem==s=sssessssosa==== foss=============

o fomm - fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fmm Fomm -

fessmesee s s s s o s s s s e e fremmm==== frossmm==== I

| ontap-nas-backend | ontap-nas | 52f2ebl0-e4c6-4160-99fc-
96b3bebab5d7 | online | 25 |

fressmeseemese o= === fosssmmmsema=ae=s
e e femem==== fos======= +

cat ontap-nas-backend.json
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"version": 1,

"storageDriverName": "ontap-nas",
"managementLIF": "10.10.10.1",
"dataLIF": "10.10.10.2",
"backendName": "ontap-nas-backend",
"svm": "trident svm",

"username": "cluster-admin",

"password": "admin-password",

"defaults": {

"spaceReserve": "none",
"encryption": "false"
}I
"labels":{"store":"nas store"},
"region": "us east 1",
"storage": [

{
"labels":{"app":"msoffice", "cost":"100"},
"zone":"us east la",
"defaults": {
"spaceReserve": "volume",
"encryption": "true",

"unixPermissions": "0755"

"labels":{"app":"mysgldb", "cost":"25"},
"zone":"us east 1d",
"defaults": {

"spaceReserve": "volume",
"encryption": "false",
"unixPermissions": "0775"

HE%1 . EiZKubernetest%®

BB SR In02IME ~ N FEFIFR -
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cat tbc-ontap-nas-backend-secret.yaml

apiVersion: vl
kind:
metadata:

Secret

name:

type:
stringData:

ontap-nas-backend-secret
Opaque
username: cluster-admin

password: admin-password

kubectl create -f tbc-ontap-nas-backend-secret.yaml -n trident

secret/backend-tbc-ontap-san-secret created

8% 2 I TridentBackendConfig CR

T—% @ —1E TridentBackendConfig CR
MAFHFIFTR) © BEFETIIENK !

* HERER T HEEIEIFEATE spec.backendName ©

* ERERY (BH) RERERIGRIREENIERS
* SR ENESE ~ MIELAEX 1R -

iBKubernetes Secretigfit

EERIERT « TridentBackendConfig #§ &30 FFAT :

#Z CR g B#ES

EFRLEEN ontap-nas-backend (

197



cat backend-tbc-ontap-nas.yaml
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-ontap-nas-backend
spec:
version: 1
storageDriverName: ontap-nas
managementLIF: 10.10.10.1
datalLIF: 10.10.10.2
backendName: ontap-nas-backend
svm: trident svm
credentials:
name: mysecret
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ store
region: us east 1
storage:
- labels:
app: msoffice
cost: '100"
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755'
- labels:
app: mysqgldb
cost: '25"
zone: us_east 1d
defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"

kubectl create -f backend-tbc-ontap-nas.yaml -n trident
tridentbackendconfig.trident.netapp.io/tbc-ontap-nas-backend created

FEE 3 : MEs¥ CR BYAKRE TridentBackendConfig

i1 71 TridentBackendConfig * HEEEWZAR Bound ° EMERMREIFERIFHERERBEAUUID o
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kubectl get tbc tbc-ontap-nas-backend -n trident

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
tbc-ontap-nas-backend ontap-nas-backend 52f2ebl10-e4c6-4160-99fc-

96b3beb5ab5d7 Bound Success

#confirm that no new backends were created (i.e., TridentBackendConfig did
not end up creating a new backend)
tridentctl get backend -n trident

fmm e fom e

Rt ettt F—————— o — +

| NAME | STORAGE DRIVER | UulbD

| STATE | VOLUMES |

et e T o

e - e b +

| ontap-nas-backend | ontap-nas | 52f2ebl0-ed4c6-4160-99fc—-
96b3bebab5d7 | online | 25 |

e o
e - +————— +

BIRIRERFERYHRTE2EIRE tbec-ontap-nas-backend TridentBackendConfig ©

{FFEIE TridentBackendConfig #if “tridentctl

‘tridentctl  AIRYHERRIINE R

"TridentBackendConfig’ ° 5k » RAEEIE St n] LUEIEE B MIFRIEE
‘spec.deletionPolicy 8&EA ‘retain ' ‘TridentBackendConfig e BIEELEEIH
“tridentctl” °

SERO : R BE

fan ~ B TR nEFEAEILMN TridentBackendConfig

199



kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ach5£f82 Bound Success ontap-san delete

tridentctl get backend ontap-san-backend -n trident

P memssesem== P m===
R Fommomome Fomomomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

Fommmmmmmmemeoeoeoos Fommmmmmomeomomm=
et Fom—————— fom——————— +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49%bb-b606-
0a5315ac5f82 | online | 33 |

Fommmmcmemcmsosmsmss Fommmmmmsmemsmse=
B e o= Pommmmmm== +

Rttt « 5% TridentBackendConfig' BRI IHIEIL M BRAE =R IR [ BRZREIHAY UUID ]

W1 [ Hs¥ deletionPolicy EREA “retain

ERPIZREBBEE deletionPolicy ° EREHRS retain o YNItE AT FE{RMIFR CR BF
TridentBackendConfig * BIRERINEFRE W olFEBEETEE tridentctl o

kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ac5£82 Bound Success ontap-san delete

# Patch value of deletionPolicy to retain

kubectl patch tbc backend-tbc-ontap-san --type=merge -p
'{"spec":{"deletionPolicy":"retain"}}' -n trident
tridentbackendconfig.trident.netapp.io/backend-tbc-ontap-san patched

#Confirm the value of deletionPolicy
kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ac5£82 Bound Success ontap-san retain

(D BEREA retain » TABMRBERTF—ESH deletionpolicy °
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B 2 . MBR TridentBackendConfig CR

R —T ZMB& TridentBackendConfig CR ° FEEREREA retain Z#% ‘deletionPolicy ™ AL
EMmpR

kubectl delete tbc backend-tbc-ontap-san -n trident
tridentbackendconfig.trident.netapp.io "backend-tbc-ontap-san" deleted

tridentctl get backend ontap-san-backend -n trident

fosessssssssssas==== R e
e e et fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e e T
R R fomsmm==== +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49bb-b606-
0a5315ac5f82 | online | 33 |

fosesssssssasmas==== fosssssmss==sms=a
fessssssssssssesessosssssasssssssasaaaa femmmm=== fommmmm=a= 4

P14 TridentBackendConfig ~ Astra Trident R Z2iGHB R « MAZ ERMRRIEEES o

B E R EFAER
R I {17 48R

R E Kubernetes StorageClass #1142 {77485 « A5 Astra Trident dN{AIECE
Volume °

2% Kubernetes StorageClass #)14

https://kubernetes.io/docs/concepts/storage/storage-classes/ ["Kubernetes
StorageClass #ff"~1## Astra Trident #MAlRZERIFMEANEREERZ « LiEm
Astra Trident WAIE/RACE volume o FIU0 :
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: <Name>
provisioner: csi.trident.netapp.io
mountOptions: <Mount Options>
parameters:

<Trident Parameters>
allowVolumeExpansion: true
volumeBindingMode: Immediate

UWEHFER UM B BV FAAEE PersistentVolumeClaim ~ MAKIZES! Astra Trident BE 2R ERIZ
B ~ 332 R "Kubernetesf Trident4){4" o

B #FLER
#1I StorageClass ¥+ 1% ~ BRI ETFEER] o [(FFAER AR E— LA UERSERNERLEE)

1. &2 Kubernetes ¥4 ~ EtLsEEA "kubect! 7 Kubernetes F#£1T ©

kubectl create -f sample-input/storage-class-basic-csi.yaml

2. IRFEEZEETIKubernetesflAstra TridentdHY* basic ~ csi *(#77485! * MAstra TridentfEsZ B & T BIRIE
REE o
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../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html
../trident-reference/objects.html

kubectl get sc basic-csi
NAME PROVISIONER AGE

basic-csi csi.trident.netapp.io 15h

./tridentctl -n trident get storageclass basic-csi -o json
{
"items": [
{
"Config": {
"version": "1V,
"name": "basic-csi",
"attributes": {
"backendType": "ontap-nas"
by
"storagePools": null,
"additionalStoragePools": null
by
"storage": {
"ontapnas 10.0.0.1": [
"aggrl",
"aggrz",
"aggr3",
"aggrd"

{HTFLER 2 A
Astra Trident 12t "15E B ImHI S BEEFIEREE"

& ~ (BRI LA4REE sample-input/storage-class-csi.yaml.templ  ZEEZXFEMIAVIER « WIAEF
EENEX GBIV * BACKEND TYPE °
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./tridentctl -n trident get backend

e o T bt
o t————— +

| NAME | STORAGE DRIVER | UuID

STATE | VOLUMES |

o —— o T et it
- F—m————— +

| nas-backend | ontap-nas | 98el9b74-aec7-4a3d-8dcf-128e5033b214 |
online | 0 |

o —— e it PP T ittt
- F—————— +

cp sample-input/storage-class-csi.yaml.templ sample-input/storage-class-
basic-csi.yaml

# Modify = BACKEND TYPE  with the storage driver field above (e.g.,
ontap-nas)
vi sample-input/storage-class-basic-csi.yaml

EIRHEFRR!

%ﬂuﬁﬁﬁﬁmﬁﬁﬁ%~%Eﬁ%%%ﬁﬁ%~ﬁ%%ﬁﬁ%@%\u&m%%§ﬁ
B o

BRIRENREFEER
* HEERIAMKubernetes{#F4ER ~ FHIT TGS ©

kubectl get storageclass

* BEMREKubernetesfFLEREHAER « SBBHIT RIS ¢

kubectl get storageclass <storage-class> -o json

* BERHAstra TridentBI B #FLER] « 5FAIT FHEn< !

tridentctl get storageclass

* BERAstra TridenttEF HEFEREFAER « sBEIT < :

tridentctl get storageclass <storage-class> -0 json
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RE TR fEFARA

Kubernetes 1.6#1% 7 52 E TER A7 ARIRITIAE - MREAERT FHEHIREES) (Pvc) HisE—@E - Al
IEREFENGAREE FHaHRE, o

* EREEENEERPHFERS true ~ LUIEERTERFETF storageclass.kubernetes.io/is-default-class $85! © 1R
BERR ~ ErHEMER A EFEMNEHRERERR o

* WRAIMER TYan < ~ RIRANRFERREATRRIHEFER -

kubectl patch storageclass <storage-class-name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'

* B~ SR UER TS e L B ERTAR HFARR R ¢

kubectl patch storageclass <storage-class—-name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"false"}}}"

TridentZEBENEHF R A I ULHIEERSEH) o

(D FBEP—RAEE—(EFERFETFLER o KubernetesTERAlT L4t ARG HES ZERFLER « BE
BITRAAMMETERE AR HFERN—% -

Eallle e shill | fe v

& RIEEILUER JSON REERIRIEAEALE « ILRIZERT “tridentct % Astra Trident BB © BE R
g R B RN AR o

tridentctl get storageclass -o json | jgq '[.items[] |
.Config.name, backends: [.storage] |unique}]’

{storageClass:

i BT B
EEKubernetesiB#{#FLER ~ BT FIIEH< ¢

kubectl delete storageclass <storage-class>
“<storage-class> FEE A A RV ETELER] o
BB UILEFERR P I MR AR E R A « Astra TridentiS4E 4 EIRIE LR E o

Astra Trident & ¥ H 2 7 VAR @ EFIHITZER £sType o Hi% iSCSI #&is ~ BEE
StorageClass F3&%/#11T parameters. £sType ° BEZMIFRIZE R StorageClasses ~ FA%(E
BisENAREREILTH parameters.fsType °
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HRiCE A ERHIRE

BCE Volume

337 PersistentVolume ( PV ) #0 PersistentVolume Claim (PVC) ~ fEHREREN
Kubernetes StorageClass 2RER7ZEX PV o #A1%% ~ &0 L& PV B8 ZE Pod ©

418
e

O

"PersistentVolumer' (PV ) B#&EEIEET Kubernetes & FFiEMEREHIFSIR o " PersistentVolume
Claim" (PVC) =fFENEE L PersistentVolume FIEK o

A PVC REABERBEREANNRERER - REEIES ] LUFEAMERARY StorageClass ZKITHIER
PersistentVolume KX/NIFEUETNEIRER ~ BIUNKBESARTS B4R ©

3237 PV # PVC 21 ~ &R LGBHERE&EEE A Pod ©

BHOENBE

PersistentVolume & /58

B E B EREREL StorageClass 1HEARY 10Gi 2745 PV basic-csi ©

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv-storage
labels:
type: local
spec:
storageClassName: basic-csi
capacity:
storage: 10Gi
accessModes:
- ReadWriteOnce
hostPath:
path: "/my/host/path"
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes
https://kubernetes.io/docs/concepts/storage/persistent-volumes

PersistentVolume Claim £ & ;58

B HIFEMERN PVC AHRREEIR o

B]77EY RWO #J PVC
ItEEFIEERAEE rwo EEENEZAR PVC ~ 1 F8AB) StorageClass 1HREARE basic-csi ©

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

%M NVMe / TCP BJ PVC

LEEEHIZETR NVMe / TCP FIEZ PVC ~ Wi HEI4 #8407 StorageClass HHEFHKEY rwo 1FEX
protection-golde

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold
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Pod &5 54
ELEEEFIEETAS PVC EiEE Pod BEZANARRE o
EaA4RRE

kind: Pod
apiVersion: vl
metadata:
name: pv-pod
spec:
volumes:
- name: pv-storage
persistentVolumeClaim:
claimName: basic
containers:
- name: pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/my/mount/path"
name: pv-storage
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E 7K NVMe / TCP 4HR&

apiVersion: vl
kind: Pod
metadata:
creationTimestamp: null
labels:
run: nginx
name: nginx
spec:
containers:
- image: nginx
name: nginx
resources: {}

volumeMounts:

- mountPath: "/usr/share/nginx/html"

name: task-pv-storage
dnsPolicy: ClusterFirst
restartPolicy: Always
volumes:
- name: task-pv-storage
persistentVolumeClaim:

claimName: pvc-san-nvme

#37 PV 1 PVC

LB
1. BIPV o

kubectl create -f pv.yaml

2. FEED PV HREE o

kubectl get pv

NAME CAPACITY ACCESS MODES
STORAGECLASS REASON AGE
pv-storage 4Gi RWO
7s

3. i PVC ©

RECLAIM POLICY

Retain

STATUS

Available

CLAIM
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kubectl create -f pvc.yaml
4. FEsR PVC #RAS ©

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

S. IFHEREEEA Pod ©

kubectl create -f pv-pod.yaml

(D o] UE B IEERE kubectl get pod --watch©

6. B R R EHHMIEEREHE L /my/mount /path ©

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

7. fEIRERIUMIFR Pod ° Pod FEARXRABEFE « BXMRENERE -

kubectl delete pod task-pv-pod

neE {nﬁﬁiﬁﬂuﬂﬂﬂi—iﬁibﬁ’]# HEE PersistentVolumeClaim ~ LAK3ZH! Astra Trident B EAIRER 2
B ~ 332 R "Kubernetesf Trident4){4" o

EfVolume

Astra TridentR]:EZKubernetesfE BB M & 2 BIEFTHIE & - S IEFTISCSIFINFS
PR & FrEE 4R AR RVAERAE =T ©

ERHiSCSI Volume

TWRILUER TSCSIBRACER RIBRISCSIHEMRE (PV) -

(D iSCSI Volume #E7£% ~ ~ solidfire-san BBEIFETNZIZ “ontap-san ™ ‘ontap-san-
economy & Kubernetes 1.16 Bt HTHRA o

$EF1 : 32 StorageClassL 3z #EVolumel& 7

4REE StorageClass EEUBHAIERE allowVolumeExpansion Ay “true °
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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

HHIRBEER StorageClass ~ :a4RELUNA "allowVolumeExpansion 2 °

HER2 | [FREEIIAStorageClass B —{EK A i H1FRE
4REE PVC E&XIEH - “spec.resources.requests.storage’ R BEFIHIFAER T « R T ARNRIRIAR T o

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

Astra Trident&@ B2 FHEHIRE (PV) ~ WiHAWFREHEREES (PVe) BIZRAH -

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



P3| EE—(EEEZEPVcHPod
& PV MiiI0ZE Pod ~ LUERE K/ o FHEISCSI PVRIK/NEMEIF R

* YRPVIIINZEPod * Astra Trident & E#F R IGIRFTTHIRE « ENFHEE « UEMABRERZRFENAR)

* EFARRMIIPVAIA/NE  Astra TridentE EEEZER IR LIETHEE o T KA ERKIEHEEPodz
% ~ TridentZEFBHEBE W EMABEZRAIIK/) o /18 ~ KubernetesETEBETTIEXEMINTTME « B
HPVcA/N o

TELEEERFIP > FEIERM Pod san-pvc ©

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

$HER 4 . ER PV

EEREMN 1Gi BiLE 2Gi B9 PV X/ ~ A4REE PVC E&RIAFFH “spec.resources.requests.storage’ 2 2Gi

o
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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-b0d1-82f2885db671
spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 2Gi

SEE 5 | EREIETT
R LIS EPVe ~ PVHIAstra Trident VolumefyA/) ~ LUFFEES BB TR (X ©
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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

fmmmmmmaaaa e fmmmmmaae fommmemeae +
| 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

JERINFS Volume

Astra Trident 2387 - * ontap-nas-economy * ontap-nas-flexgroup gcp-cvs # “azure-
netapp-files #&im EMEN NFS PV BY Volume 3EF “ontap-nase°

$ER1 3R 7EStorageClass Az #EVolumelE 7

EERE NFS PV IR/ ~ EERERALFRIURES true » URERBFEANUAFRTHEIEE

allowVolumeExpansion .

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

NREEEEL TRAIUEBRNGHFER - REBERARERAFFER « BIAETT kubectl edit

storageclass Volume &7 ©
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HER2 | FEREEIIAIStorageClassiE I —E KA EHHIZRE

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

Astra TridentfEZItEPVCI2II20MiB 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-08f3d561-b199-11e9-8d9f-5254004dfdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2méd2s

SEE3 BB PV

L ERIEILA 20MiB PV A% % 1GiB - :54%E8 PVC ME&E "spec.resources.requests.storage' % 1GiB
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kubectl edit pvc ontapnas20mb

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

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

# reopened with the relevant failures.

#

apiVersion: vl

kind: PersistentVolumeClaim

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

volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: 2018-08-21T18:26:447%
finalizers:
- kubernetes.io/pvc-protection
name: ontapnas20mb
namespace: default
resourceVersion: "1958015"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/ontapnas20mb
uid: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab

spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 1Gi

T4 BRIET
B LUEEPVe ~ PVAIAstra Trident VolumeBYA/ ~ LUIFFEES S AER A/ -
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kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 1G1i
RWO ontapnas 4médds

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

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-0199-11e9-8d9£f-5254004dfdb7 1Gi RWO

Delete Bound default/ontapnas20mb ontapnas

5m35s

tridentctl get volume pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 -n trident

o e Fomm -
fom - o fom - fom— +
| NAME | SIZE | STORAGE CLASS |

PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fom o
fom - o fomm - fomm - +
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |
et ittt L fommm - fom e
fom - oo fom - e +

PEARLRE

ERIUERBIRE HEHEEE A% Kubernetes PV tridentctl import ©

fEEE S
RO LG HARR @ EE A Astra Trident ~ LAE -
* KERAREASRE - UEMFERHRENERE
* HHHERFF AR ERAERENER
© EEHIEN Kubernetes #55
* EXEIERRERAERER

ZE
EEA Volume Z 7 « 557ciRBI FHIZEHIA o

* Astra Trident 2AEEEA RW (GEE) #EFYAY ONTAP Volume ° DP (EkMF:E) fEAIEE S SnapMirror
B RUIEE o AR SLPERERSTRA{A ~ Bi§ Volume EEA Astra Trident ©
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* HFIEZRCTERAERPERNER TEAMKE - SZ2EAERTPH Volume - 558 Z Volume ~ 241
HUTEA o

@ EHEREREERIEE « A% Kubernetes FEAIELEIAVELRR ~ MBRRZRBER TR
IEEHMIINEI Pod o ER]REERERIRIE o

* BfSR "StorageClass %7B7E PVC L35 « Astra Trident 7ZEEE AHARI A SEALLR S - B &R SR
#1F4ER) ~ RIBEFEF R T ANEE DERN - AN ZEREBRET - AItEEARBATERIRTAE
& o At - EMERIEEFERE PVC PIEENRBEERN T ETNRRRES - EAtARZ LK o

* BB Volume A/NETE PVC FREMRTER o #FEEENEAMRE 2 « PVELIPVCcHIClaimRefi2
AVARS

° EIRREI—BIAETE PV HBEA retain ° KubernetesfiIhE4E TPVCHIPVZ 18 « RS EHEINER
IR S AFER A B RA
° MREAFERMEIUWRANZA - Bl delete fiIFR PV B « (AFHIEE S MIER o

* RIEFEER - Astra Trident EEI2 PVC ~ W EHan&iH LR FlexVol #1 LUN o A LAEIE --no
-manage IEEREAXRSEIBMNHIER - NREFEA --no-manage » Astra Trident TE¥{4E B EARA
AEE PVC 8 PV L HITERIEMIEX - Bif% PV BRAERIREFHIEE « 2 ZBRE (iR « Flin

Volume Clone # Volume resize °

NIRRT E RS Kubernetes AN B ELIEEH « (EREEEKubernetes AIMEAFHIRERIE
aniEHA ~ BIILEIRIFEEH -

* REERRIEEPVCHIPY « EEMEAR - RMEBEAMRE « UREBEIETPVCHIPY o REEEIEHBIRILL
Py5E o

fEA Volume
& B IAfERA “tridentctl import EE A Volume

1. #1i75kA Volume Claim (PVC) #&Z (i pvc.yaml) ~ FAREI PVC ° PVC XHEEE name
namespace ¥ accessModes ' “storageClassName ° {EHAILUTE PVC EEHIEE
unixPermissions °

MU RRERERIEH

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace
spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class
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(D smasnmsy - fim Py 2HES Voume A/ - BETEGEREARSKK -

2. {EF3 “tridentctl import' s L ¥5E Astra Trident BiREI%HE « ZBRIMESHMIEE « UK —H 5 #EFE PRRE
BRI (BI40 : ONTAP FlexVol ~ Element Volume ~ Cloud Volumes Service B&1X) o “-f BED| &K

157 PVC 1EZERIRRIE o

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

Lyl
s 2F T Volume EASEA) ~ BRARSTIRAVERENIZT o

ONTAP NAS 71 ONTAP NAS FlexGroup

Astra Trident SZ3BF A ontap-nas-flexgroup FEENFETNETT Volume EEA “ontap-nas®

@ * “ontap-nas-economy EREIFE A EA KR EIE gtree ©
* “ontap-nas'# “ontap-nas-flexgroup EBENTZ T A A EF EE LR & B F8 o

FRESIENE IS EIRESS ontap-nas & ONTAP HE FM Flexvol o EREEFHREREA

FlexVols HY “ontap-nas EfEAINMERE o onTAP HELBHFEEN Flexvol ALUEAA “ontap-nas

PVC o [E## « FlexGroup Vols ] LA A% ontap-nas-flexgroup PVCS o

ONTAP NAS &5
T 2EEE Volume F1IEEEE Volume FE ARYEEH o
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5t& Volume
UTEHHEEATRANRBIGLE ontap nas #%M Volume ‘managed volume :

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

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

o fomm - fom e
fomm o fomm fo—m +
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6a4-b052-423b-80d4-8fb491alda22 | online | true |

o fo—m fom -
fomm o fomm - fomm - +

JEZEE Volume

M "--no-manage 5| 8iBF « Astra Trident R EEFins Volume ©

THEHIEEEA unmanaged volume “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
fommm - o fom— - Fomm—————— +
| 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 +

SAN ONTAP

Astra Trident Z & {F FHEEENTZEN#ETT Volume EEA ontap-san o HIR&EE AR ZHEFEH "ontap-san-economy’

Astra Trident FTLAE A B2 8 — LUN A9 ONTAP SAN FlexVols ° SEAERHNIFEH—2 ontap-san ~ A2 FlexVol
FE9E(E PVC F1 LUN Z3Z FlexVol ° Astra Trident @FE A FlexVol ~ G EE PVC EZABRAE o

ONTAP SAN 54
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LUTF25EE Volume F1IEEEE Volume EEABVEEH o

£& Volume

HIFEES > Astra Trident 4% FlexVol Eapa B& T > WiAF FlexVol AEY LUN 1un0 E&EE pve-

<yuid>-°

THEAEEA ontap-san-managed #IF LR FlexVol ‘ontap san default :

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

fossssssssssssesessssssesososssassasssssa=s femmmm=== fommsmssmemaaa=
fremsmm=a==s L e e e X
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

frosssscesms s oo s e n e s s s s e e froccscssmemeea==
fe========c R fe======s e +
| pvc-dbeedf54-4e40-4454-92£fd-d00£c228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5cedca’57 | online | true |
foss==s=ss=ssscsessssssssosossssss=s=ssss=s Fem=m==== fosssessme=a====
fmmmmmmmaaa e fmmmmmaae fommmemaae +

JEZEE Volume

T5|EHIEEA unmanaged _example volume ‘ontap_san &l :

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
ARttt Fosmmmmmes Focoscsmsmsmsoss
Pommmmmmm== e et Pommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
LBttt P o=
Fommmmmomoe Fommemererrorerrrrrrresersrreee e s s Fommmmmoe e +
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | e3275890-7d80-4af6-90cc-c7a0759f555a | online | false |
Fommmmmmmmomeorrrrrrrr e re e e mm o e Fommmememesemos
Pommmmmmm== ettt Pommmmm== o= +

1R LUN HEZEE Kubernetes 25 IQN £/ 1QN 89 igroup ~ BIZUWEIFEEREIE © LUN already mapped
to initiator(s) in this group ° {SEERIREIEIESTEUHEE LUN ~ 7 SEEABIRE o

221



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

avE S

Astra Trident Sz 32 FEBEENFZETUAY NetApp Element EXBEF1 NetApp HCI Volume EEA solidfire-san ©

@ ElementSEENFE XTI EE I Volume Tl o i ~ R B EEHHMFRERTE « Astra Trident B8
[C]#E:% - RFEIEEERMIREE « IRMEM —NHIEE LT - RBREABRIHEE o

TTER &)
MUTRAMEERIHEA element-managed' & “element default ©

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

P msmssesese s s s s e e o= Fommmmmmememem=
Fommmmmmmoe B e e Fommmmmoe Fommmmomos +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e Fommmmom= Fommmmmmemoomo=s
Fommmmmmmme ettt Fommmmmme Fommmmmme= +
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
Fommmmcmcosmsosssrsrss e e e e Ee E e a S S Fommmmmms Fommmmmmcmsmsmss
Pommmmmmm== ettt Pommmmm== P +

Google Cloud Platform

Astra Trident Sz 32 FHBRENTZETVETT Volume EEA gcp-cvs ©

HE7E Google Cloud Platform HFE A LL NetApp Cloud Volumes Service 2 /&8 Volume - 35

@ fRE Volume B&1Z:75Z Volume © Volume B&1SBRERK & BB H BRI —EB D ~ Uit Z& :/ o Bl
o NREHRREA > B/ 10.0.0.1: /adroit-jolly-swift HHRERREA “adroit-
jolly-swift e

Google Cloud Platform i
T EHIEERIT gcpevs YEppr "M volume BETREEA “gcp-cvs Volume adroit-jolly-swift ©
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tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

fos=ssss=s=ssscsessssssssosossssssss==ssa=s femem==== R e
e e e e e e e e e e fro— e +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o e fom -
frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I

| pvc-ad6ccab7-44aa-4433-94bl-e47£fc8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
fossssssssss s e se s s oses oo sssssss s s e e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

Azure NetApp Files

Astra Trident SZ1B(F FAERENTE TN ##1T Volume EEA azure-netapp-files ©

G EEA Azure NetApp Files Volume ~ sERHARE & B 1S5 BI X HAFR & © Volume BR1S S HANR (& BB

() RESEEM—E55 A2 </ o U > MRHELESESR > AU 10.0.0.2:/importvoll  HEE
B importvoll °

Azure NetApp Files &34

MUTTRBIERERE importvoll "8 A “azure-netapp-files &k L&
‘azurenetappfiles 40517 °

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

Fommmmmmmmsmoososorreromemememe oo me oo e Fomcmmemememonos
Fommmmmomo= o memeressrrrrrrrrssercreeee e me s Fommmomoe e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

et oo Fommmemememeoes
Fommmmmmm== e mes e s s s s s s s ee s Fommmmm== o= +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%ab5le | online | true |

Fommmmmmemsmesesese s s s s e o= o=
Fommmomomme Fommomemeressrsreemenessosoeseeoomomoms Fomommmme e e +

BEJERE R BT

fEF Astra Trident ~ ERIUABEEILA Volume I REBEENABNER - &8 Hj]ﬁ\n_.\n
B ES SR A I IR B I FEE R B Kubernetes BB (PVCS) o thalATERIEERTE
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REHEAX ~ LRI BFTHMIEELBINBIER ; K& - BEAERN T IHRMIEEE ZET
IELEEIA o
FtEZ Al
AIB:TH Volume &IBMIZHZIE !
1. Volume 817 ~ EEABAERIEE -

2. 7 ONTAP NAS & EEREIIZRVIER T ~ R A Qtree Volume B TBRI SR FBEEA o
3. 7£ ONTAP SAN #&EBEREIFZTNAVIE R T ~ RA LUN KBRS RIBEAk o

PRl
1. AT BT E L TEEE ONTAP AL ZEEENTZAES
2. afH5THY Volume &8 R ERRIRER Volume °©

AJB&] Volume ZBHEEITA

1. MRLEHEAPHHEBYMERKRMY  ARIFETERM - BE - MRBALARLKY « WERERE
Hyan R IBBIZREp R AR & o

2. NRFEABIHBENABHEAHRMTEE « A NEREENER o EAFRENEEF ERTUEENIEE
A o

B ATIRRNRIRERREEH
B RiBE AR | HEERBRES °

HRE AR F 5
{
"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"defaults": {

"nameTemplate":

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

Y,
"labels": {"cluster": "ClusterA", "PVC":

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

}
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E&EiREH

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

}Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"
}
by

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

"nameTemplate": "pool02 {{ .volume.Name }} {{ .labels.cluster

1Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"

}

LFBEsAE
* 1

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

c &2

"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{
slice .volume.RequestName 1 5 }}""
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RELENER
1. 7 Volume EAMIERT ~ RBREAM Volume B EMLHEEE « 2B A SEH - flN

{"provisioning™:{"Cluster":"ClusterA", "PVC": "pvcname"}} . °
2. 7£5E%E Volume EEARIIERT » Volume LB EBIEERIFE RNRERFIE RN AIBEZA o
3. Astra Trident 7R FERA S B R FAIENEH Slice EETF o
4. MBEHERGELEM—H Volume &7E « Astra Trident ZHIINAEREEFTT « UEEIIME—RY Volume %78 o

S. UM NAS £ Volume FIB TR EREEBA 64 {857 « Astra Trident F1RIFIRE AYsn 4 1852 65 R bbR
& o HIFRB Efth ONTAP BRENIZR ~ M RMIREREEARMIRT « MIREEUEFMERK

FEan % EEIHL FANFSHARR &

A Astra Trident ~ AU EF Emn R TR EILEEE ~ TREERAR—ZE
HZEfEH o

3
=

Astra TridentVolume Reference CRAIGERE— o Z{EKubernetesin & 2B & 2 it FIReadWriteMany  (rwx
) NFSHEERE o tbKubernetes RAERAFZAB TIER ©

* LEEEUEE - BEREE2N
* BIHEECFRB Trident NFS VolumeBEEHF2 R {E B
* FKEBtridentctl AR E tIER EKubernetesIHEE

It EEREAM{EKubernetesin$a 22l Z RIBINFS Volumet A o
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o

________________________

namespace

secondary

TVol €—p» TVol

=
3
2

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

Storage
Volume

K ................ N Primary PV Secondary PV

TridentVolumeReference

primary/pvci

TRIBAFT

WRBAED ERTABERENFS VolumeH = o

o HTENRE PVC MU AHIERE
KRR TS BR T EEHREPVCHERIBIRER o

9 RTEBRMEn B R PEIL CR BHEIR

EEEIEEIRTEHNM RS & ZE L TridentVolume Reference CRAJHERR o

e EEMH ST/ F L TridentVolume Reference

Byt 2RI R E € & L TridentVolume Reference CRERZBB3REPVC ©

o EERMt SR ZEM AR EIIRAR PVC

Bt R EEREAEETRELEBAIPVC « LUERIRPVCHERIRIR

R E AR B Byt an 4 ZE

#TREZEE  BEatZHARARERRGREREEE - REEESNMBERM L EMEAEENHEFREE

78 - ERE/ABEESEIRBPIEE -
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1. RS ZREMERE | * (pvel ERFHRZERPEIL PVC (‘namespace2 (PVC) ~LUEFHEBER
Han s T EEBRER) shareToNamespace

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

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Astra TridentZ 2 1IPVREZBIRNFSEHFMIRE °

o IERIAERLUESR A PRAVEE ~ kA ERFERELRES AR ZERE o fid
trident.netapp.io/shareToNamespace:
namespace?, namespace3, namespaced . °

@ o fEAILMERHEAFAEmBZER * o H0 v trident.netapp.io/shareToNamespace:

*

o IERILABERF ST PVC LA “shareToNamespace iz o

2. *REEHE | EIUBTABMKUbeconfig  UIEF BRIt e R ZEHBER EHER « UEEEtsmREEPE

17 TridentVolume Reference CR o

3. *Destination ST L EMERE | * (TiemFK R R EEY B M B ZERIF L TridentVolume Reference
CRpvcl ©

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. * BRI S R EREEEE | ¢ (pve2 EBRMGBEMAPEIL PVC (namespace2) {FH
‘shareFromPVC s RISEHRKIE PVC o
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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%

Astra Trident @38EY "shareFromPVC B PVC LaJEHRE ~ WA BRIt PV B ARKEIEE « MAEEZR
BHHEEREANR PV ~ T HARIE PV #FER o BRMAIPVCHIPVALTFIE # &84 o

flpEHZ=Volume

a] AMIBRIE 2 (Edn 2 2 M AR E o Astra Trident@BBRE IR =M LR EEFEE « ERPEH
fthit FAZR & AV ap % EREMTFEVE o BFTE 2 RIER &RV 6 % = EEBIREF « Astra Trident&@ RIBRZIIR & o

FA? “tridentctl get T BHIEE
AR [tridentctl ABBRMIT “get LTRBISHBHIEE - MEFELE « A2RES ©

../../lce-reference Trident / tridentctl.html[ tridentctl FpSFIEIE] o

Usage:
tridentctl get [option]

EAR

* *-h, --help : AfH Volume BYEBR) o
* —-parentOfSubordinate string : FFEHEHITEREBIIE Volume °
* —-subordinateOf string : BFEHEHITE Volume BIEE

PR

* Astra TridentfE B LE BRI s R TR B AL REEE - CEZEREREEHNEMEFERFLEEEHE
FVolumeZ&#} o
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© [REERPRE shareFromNamespace 5572 ~ SR CR - "TridentVolumeReference LUEEHE 2K
B pvc BYFEEME shareToNamespace ° & EREHFEE « (SABRIBRIEEBRIPVC ©

* EREBHARE EEEHMITIRG « ERMIRET o

NS ESEH

EEFRABEEGAZTEBVolumelFEY ¢
s BiERh o "E AT Z AR | BulER B R TR EFE
* A LBURE "NetAppTV" o

A lcsithit]

Astra Trident BT LAF| FAZREIZ M M B T AT & WS N ZE Kubernetes & AYEREL
FesithiE] IhEE" ©

£/ TesithE) ThAE - FIRBEEAM AT AN ESE - [REHNEIREAFE « REFIR—EIDEES - 15 ~ Bl

FEE el :EKubernetes BIE B2 T U@ 5 A A HERVENR: - IR AN EEEEANAR T AEEE « HURTE
BIHZE o BT HEIEZEIEREFEE TFRHRIHIRE « Astra TridentEf T csifhiE o

(©  memEm CsIRRIENES BT ES -
Kubernetestz &Y Volume B 4515 ¢
* Y18 volumeBindingMode "% &E Immediate * Astra Trident iS1ER B ERITRIERAAVIER TEIZE

& o BILKAERILIRE - B S RIZHIRE BENBEERIE ° ERETAR(E volumeBindingMode »
FARFEHSITHERGBRE - FHEHIRERNRIAFRBEERE Pod HHEZEXK -

* “VolumeBindingMode &% *WaitForFirstConsumer B ~ 7k A Volume BV 17 BABAE IS IEE « BB B2 12
IfEF PVC B9 Pod & LE o fNItb—2K ~ BEBERILHERR & ~ URT S IRIEERFrRBIBITHIHZ RS o

(D WaitForFirstConsumer 3= T REIRHEIRE o EABILI osifRiE) AR o

CRBENES

EEFH lesithig) ~ EEETHER :
* #1THY Kubernetes =5 "7 HEfYKuberneteshiiZs"

230


https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://cloud.netapp.com/blog/astra-blg-sharing-volumes-between-namespaces-say-hello-to-cross-namespace-volume-access
https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html

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) °© fEZEAstra TridentLGERIREZ A « BLEEHR EZTHIRES
SERVERRL E o

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"}]

SER1 ¢ B A RAFEEN RS

Astra Tridentf#Z &R I RRA Bl & « EEMMELEUIRE - SERHETIUTE —ETZEN
supportedTopologies @R « AFRZIFZMEIHMEIHFE - BIEHLELEERIFRYStorageClass ~ REER X
EtE/ &I PHIER R RERXERE « A g&IIVolume ©

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

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

JSON

{

"version": 1,

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

"svm": "iscsi svm",

"username": "admin",

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

]
}

“supportedTopologies' it R (B ER inH BN EEUFE - ELEE M E & StorageClass
PR AHERE - BB SR inFMRt 2 B &5 F&ERIStorageClass ~ Astra Trident
SHERIREIMIRE o

& AT LAE S “supportedTopologies S EfETF M o FH 2RI T5IEEF] :
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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

EULEBIF region ~ Fl “zone IREARMEEFEMHIUE © “topology.kubernetes.io/region’ i
“topology.kubernetes.io/zone $5TE 17 &R BIERA IR o

T2 | E&R AR EN StorageClass

R IR AR R EE P ENRAAVIRIEARE « ATUUE & StorageClassA B SHRFEE N o EBRIREMA IR E Z KA HE R
BRERIEENFEFEIRM « LUK UERTridentFrie it 2 HEREHEIRE T 5 ©

BRI TSR
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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: "ext4d"

£ - ERHR StorageClass E&FEH volumeBindingMode * B &S WaitForFirstConsumer © {EPodH 5|
Lt StorageClassFTEKHIPVCSZ Al ~ RAANFEHEKENITE) © LI ~ %8 allowedTopologies IRAE(ERAM
BIFMEL © ‘netapp-san-us-eastl StorageClass FELMEREBIRIEIL PVCS “san-
backend-us-eastl ©°

SER3 | BIUNFERAPVC
#8317 StorageClassili HifEE Bin&InRin 2 &  TIREMAUEILPVCS °

H2RUTER spec :

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-san
spec:
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 -
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apiVersion: vl
kind: Pod
metadata:
name: app-pod-1
spec:
affinity:
nodeAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: topology.kubernetes.io/region
operator: In
values:
- us-eastl
preferredDuringSchedulingIgnoredDuringExecution:
- weight: 1
preference:
matchExpressions:
- key: topology.kubernetes.io/zone
operator: In
values:
- us-eastl-a
- us-eastl-b
securityContext:
runAsUser: 1000
runAsGroup: 3000
fsGroup: 2000
volumes:
- name: voll
persistentVolumeClaim:
claimName: pvc-san
containers:
- name: sec-ctx-demo
image: busybox
command: [ "sh", "-c", "sleep 1h" ]
volumeMounts:
- name: voll
mountPath: /data/demo
securityContext:
allowPrivilegeEscalation: false

Ilt podSpec E15/~ Kubernetes TE &I HHVERRL_EHEFZ Pod us-east1l ~ MEE us-east1-b BIEFRMEM
ENRGPIEITEE "us-eastl-a©

E2RETYE
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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

FHBIHUANA supportedTopologies
AIEMIRENEE - LUMIAGEA tridentctl backend update JBE supportedTopologies ° EAE
TEPRENMIEE - MEREAREBENPVCS -
WEFHMAE ~ A2E
c "EBIERRNER"
* "B BLEEENER"
* AR B e RRE "

 SHELARE

fEFRIR

Kubernetes 1F4EHRE (PV ) ARG IRIEA]EVRIRE R BMEZ o AT LIZEILRF
FB Astra Trident Z 37 FUREIEE RER ~ FE A Astra Trident SMEREEIIHIIRER ~ RRIRAREBEL
IR E « URERBEREIREEEN o

4

Iy

Volume Snapshot = ontap-nas > ontap-nas-flexgroup > ontap-san“ > ontap-san-—-economy
solidfire-san ™ ‘gcp-cvs # “azure-netapp-files BEEIFZ T ©

FIsEZ Al

S BB IMNEBIREBRIEFIZZAM EETEREER (CRD) ~ A SEFERARER o IE=&Kubernetes OrchestratorfYEE (
4N : Kubeadm ~ GKE ~ OpenShift) o

MNRER Kubernetes A E S 1RIBIESIZEH CRD 362 Volume Snapshot 425 « s528 ©

@ YNR7E GKE IRIFHFZIERMIRE IR 5771 RIRIERIZR - GKEEA NERIIRETURRIE
il
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BT HARRE TRER

1. #3I VolumeSnapshotClass ° UIFEFAERN » 55" Volume SnapshotClass"2/& ©

° “driver #5[A Astra Trident CSI EEZHFZ o

° deletionPolicy AILLE ‘Delete T ‘Retain © :&7% Retain B - BIEMIBRIH ~ HEFEFEEL
HNERBERBMEMRE VolumeSnapshot ©

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. #37I8A PVC HITREE -
&)
o EEIEERITIREPVCHIIRER o

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

o ILEHIEHBIES PVC R E REBYHZIIEIEE RBH pvcl ~ M RBZBRES pvcl-
snap ° Volume Snapshot $8{{i¢ PVC ~ BEIXRERIREBIVYIHHERIE volumeSnapshotContent ©

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

o AT UEBERFAR# A VolumeSnapshotContent Volume Snapshot 944 pvcl-snap ©
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../trident-reference/objects.html#kubernetes-volumesnapshotclass-objects

*Snapshot Content Name 58 3l AR BRIR UL IRERAY Volume SnapshotContent #4 © It "Ready To
Use' 2#RTIRIBRI AR IR 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: 2019-06-26T15:27:29Z
Ready To Use: true
Restore Size: 3Gi

IR B IRIREIL PVC

f&a] LUE A% &89 Volume Snapshot fEABERIZKIE ~ 2K dataSource " #II PVC ‘<pvc-name> ° EILIFK
AERERIEE 1% PR EMINEIPod L ~ MEFEREMEMAA EREREE—IXEH -

(D HHEZIRE Volume FREEMIE—BERIREIL PVC ° FA2[E "KB | B AEEMBIHEIL Trident PVC
Snapshot B PVC" °

LF B HERERERKIRREIL PVC pvcl-snap °©
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cat pvc-from-snap.yaml
apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: pvc-from-snap
spec:

accessModes:

- ReadWriteOnce
storageClassName: golden
resources:

requests:

storage: 3Gi
dataSource:

name: pvcl-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

FE A Volume 3RER

Astra Trident 2#&8"Kubernetes FESLECERIRIBIZF" ~ AIBREEIEBE I "VolumeSnapshotContent™ ¥ {4t (&
A Astra Trident LAIMEITHIIREE o

FItAZ Al

Astra Trident WAZBE I T E A RBRIREIRE o
*FEEIE | * 17 "VolumeSnapshotContent 2R & IR {REBRIYIE o IS EXE) Astra Trident FBYRIBTE
TRAR ©

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

° $57E™H snapshotHandle $§%E " <name-of-parent-volume-in-trident>/<volume-
snapshot-content-name> ° {52 @snPIMPIRERIE IR (145 Astra Trident BYME—E 5T
ListSnapshots °

(D) <volumeSnapshotContentName>'B5t CR SR « FskMER & RIHRART o

il
LUFRBIEN#Z volumeSnapshotContent " 5| BRBIRIRBIER “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>

2.~ ZEE | * 1 VolumeSnapshot " 2BB¥MHM CR "VolumeSnapshotContent ° & ERIFEUA

EIEERmRA TR PEEA volumeSnapshot ©

il

LUT&EH)32E I —1E volumeSnapshot * 288 "VolumeSnapshotContent "&%HY " import-snap-
content CR import-snap ©°

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

C* NERERIE (REIREVERITEN)  * SMERIRERME DT HSFT IR AY VolumeSnapshotContent ~ MIHAT
ListSnapshots #@s& © Astra Trident B “TridentSnapshot ©

o ANERIRARBS BS54 readyToUse VolumeSnapshot » 8 VolumeSnapshotContent '4 “true ©
° Trident 38E readyToUse=true °

- EAERAE ¢ * 1L PersistentVolumeClaim UMM "VolumeSnapshot ~ HA
spec.dataSource (3 spec.dataSourceRef) &FEA "VolumeSnapshot &7 o

#1
LUFEEfIEIL—{E PVC » 288 volumeSnapshot "#nfM " import-snap °©
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apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: pvc-from-snap
spec:
accessModes:

- ReadWriteOnce
storageClassName: simple-sc
resources:

requests:

storage: 1Gi
dataSource:

name: import-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

fEFIRIEMTE Volume &}
REE B i TER A LS  UHRBIERF ontap-nas-economy  BBENE N ETE REENHMIEEZIIRZAEEM

‘ontap-nas ° BYF “.snapshot' B % « H1Z{CIREBHIREE R ©
&£ Volume Snapshot Restore ONTAP CLI 4R & IE R 2 A IRIRPECERAIARRE o

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

vol3 snap_ archive

@ EIRERIREBEARE « FBSIREM Volume 4HEE o FEITIREBE AR Z B % Volume BRI FRfAYE
BEEEiEk o

B = A FHRIREER PV

i BB 1BRIIREBAYIEE Volumers ~ HFEMI Trident Volume B F#2 THIFRHREE) o #8F% Volume REBLLMIFS

Astra Trident Volume °
Z8Z Volume Snapshot %#!/23
MR EHKubernetes ¥ MARAKR B ZFIREBIEHIZBMEFT A EFRE ~ BRI UKEBR T A ETIHE ©

1. #37Volume SnapshotZF KA o
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cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

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

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

2. #37SnapshotiZfHilgs 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

@ MAEME - 55F3EX "deploy/kubernetes/snapshot-controller/rbac-snapshot-controller.yaml" i
B "namespace ERIE B 2R ©

MERAERS

* "VolumeRER"

* "Volume SnapshotClass"
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EIRFESIE Astra Trident

4R Astra Trident

4R Astra Trident
1€ 24.02 HrBHYE ~ Astra Trident ZBIELER ZETT A - S EHEBEEERHE=EFERR

ZiN

o BEFARAITLAE RS ERE ~ MR HFTNEE ~ AR ~ SHRMEIERELETNAEE © Tl

BEICEFEEDFR—R ~ LUE R Astra TridentBIHTHAE ©

HiRpIRNESE
4k E REHRAstra Tridentfs « :5E B T5FE1E .

* TE357E Kubernetes &= EEPRIFAAE AR « B R %8 —(E Astra Trident B1T{ERE ©
* Astra Trident 23.07 Bz EHhHRASEE v1 Volume REB ~ REZ1E Alpha 3§ beta tREE o
* YNRIZFEHEIL Cloud Volumes Service for Google Cloud "CVSHRF4EE" « BIA BB FHEIRAARE « WUETE

1% Astra Trident 23.01 H4RBFER standardsw B " zoneredundantstandardsw IRFEELR o WIRE
FEIERBIREH “servicelevel ~ AISEBENMIEE LR o U1 "CVS ARFIAEVER ()" EeF4AE N ~ B2/

* FH#REF » StorageClasses Astra Trident #47Bizft “parameter.fsType {E 5% o R ATEAHENIR B

MR &AYIE R T MIBR B EF#EIL “StorageClasses HikEE o
° ERIAHIHIT SAN HAIEEM TR "R AR o

° https://github.com/f9 NetApp / Trident / iAR4&EHE / T4 / TridentTrident 224525, / SEHIEAA [ EFIEA
N BERE S5 ~ FIU0 https://github.com/NetApp / Trident / blob / 4 / Trident Z4EF2, / SEFIEA /
#77485! - 2 / 77485 - basic.yaml.templ[storage-class-basic.yaml.templ *] FlEL :
https://github.com/NetApp / Trident / blob/master/installer-installer-installer-sample £7Z£85! - yaml-
store-class-store-sample[storage-class-bronze-default.yaml ©

° MFEFAEN « 5B "EANEEZE o

DER 1 1 EERRAS
Astra Trident hiRA~E 1B BEIAERR YYMM e (B ~ Hh R BFEMIIREWUZK - TMM 1 28

e
o

DOT mR#AE & "YY.MMX1BR ~ Hf T X | 2EMEXER o ERREEARIARE « EEZHRMR

* WA EEARERERANDERZSEERRER B RIRZA o 40 « A BRI 23.04  (F1E 23.04

BhHRZA) FHERZE 24.06 ©

* NRECEREDERRABISMNBRRAEFAR ~ SFRITS T RAR o AT RERBEARERNARZ « U ETERR
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£ OpenShift Container Platform _Ef#F Trident EEFEITHRE ~ KEF4RZE Trident 21.01.1
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DR 2 I EERBLERE
BB R AR ZEE Astra Trident BYRRZS
1. B “kubectl get pods -n trident' 12 Pod °
° MPREIRIEE Pod ~ BIEFR %4 Astra Trident tridentctl ©
° NRBRIFE Pod ~ BIfEA Trident RFEFENTEMR Helm 2KZEE Astra Trident ©
2. MNRAEIRIEE Pod ~ 55EM kubectl describe torc #I|Ef Astra Trident 25 Helm 25 o
° MNRAE Helm 125 ~ BIEA Helm %4 Astra Trident ©
° MNERRE Helm 128 ~ BIEH Trident BEFFEZREE Astra Trident ©

TER 3 L BEEARST A
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BEEEERR
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Trident ZE S HARERIE

ZEEFNFH4R Astra Trident BIEF—IE"(FH Trident EE FRYERL" S BE1ERIE Astra Trident #1 Kubernetes 4
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a. {EAI B AIREER Astra Trident FR4s (RR4sn) o
b. EHFFA Kubernetes ¥4 ~ 4% CRD -~ RBAC # Trident SVC °
C. MIBRARZS n BY Trident 2428202 -
d. ZRRZ n+1 E3I Trident Controller 2B ©

2. * Kubernetes* 7 _n+1 #1I Trident $Z#23 Pod °

3. * Trident BEF * .
a. Bk n BY Trident EARETREEEE o IRIFABT G ERFEIR Pod A 1L ©
b. % n+1 E37 Trident &% Demont o

4. * Kubernetes* ETERH{T Trident Node Pod FYEfiRL EF2 37 Trident Node Pod o lLtE AT FE(RERRS_EAYERIAR

& ~ ARG HEBB—E Trident Node Pod °©

{E/ Trident ZEE F5{ Helm F4k Astra Trident Z4&

& LAERR Trident 3 %??@J_ﬁﬁﬁﬁ Helm Z&RF4k Astra Trident o fRBIIAHE Trident &3&
EZEAKEEM Trident EEFLLE ~ HLZEF4R “tridentct’ ZE Trident ZEfFHRZS ©
TEFH4R Trident R1EE LI Z A ~ sBAMR EEEF AR A" ©

FHRFENZEE

EoI U =S E Trident ER FLEAKD S —(ERELHLEDY Trident EH FZEE o FiEAstra TridenthR
21,01 R EHR A ERAEELEEERF °

@ EENMEEGLTREEEEEF (20.07 E 20.10 fR) Z2EEH Astra Trident F4k ~ 35{F 8 Astra
Trident IFAHRIE R IS E ZEEATHR A" ©

RANEETIE
Trident IR E—EEMHIER « AIRTERAKRZEEH T « WA Kubernetes hrA<Z I AHRABIIH ©

* #LIETT Kubernetes 1.24 BYZ £ » 55# M "bunder_pre_1_25.yaml" °
* HHETT Kubernetes 1.25 SREShRASHIZE S » 55 "bunder_POST_1_25.yaml" o

FaYa > Bl
RIS EENRIEITHN Kubernetes Z&" #EfIKuberneteshi 2" o

1. B&3% Astra Trident BRZs -
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./tridentctl -n trident version

2. ﬁﬂUB%ﬁ%ﬂEE%%EﬁﬁAstra Trident#TERSAY TridentEE F o HIU0 ~ MNREZ2NE 23.07 A4k ~ SBHIT YIS

kubectl delete -f 23.07.0/trident-installer/deploy/<bundle.yaml> -n
trident

3. MNRFERABMEBEFIVIALRE TridentOrchestrator » B MU4REE “TridentOrchestrator ¥ RKIEX LS
2 o ErEEiE R RE N IEEE S TridentflcsifR & & EE « BUA{EE 28715 € MG IR BV R FR it Ry &t
o

4. FRBEARCIRIEMNIERENS YAML 1% %4 Astra Trident <bundle.yaml> ~ EEft Kubernetes KRz
bundle pre 1 25.yaml 3 bundle post 1 25.yaml LA Kubernetes iRZAAERE o Flil - MREER
4t Astra Trident 24.06 ~ :581T F58p % -

kubectl create -f 24.06.0/trident-installer/deploy/<bundle.yaml> -n
trident

FH& Helm %24

IRB] LAFH4R Astra Trident Helm 24t o

128t Astra Trident B9 Kubernetes #5E4¢E 1.24 FHRE 1.25 S EFARASE « {8478 “true SoEH
values.yaml A% “excludePodSecurityPolicy B i "--set excludePodSecurityPolicy=true’ &
“helm upgrade 88 ~ A BEFAAREREE ©

1. MRIE "EFH Helm 24 Astra Trident"@ ~ A UEE—PEPMEH helm upgrade trident netapp-
trident/trident-operator --version 100.2406.0 #EITHAR o NREKFTIE Helm repo SEE
ERERAR :

a. W THSRI Astra Trident FRZ"GitHubfY_Assets@EL" o

b. {#H helm upgrade RMEEHLRZEMNRASHIT S trident-operator-24.06.0.tgz ©

helm upgrade <name> trident-operator-24.06.0.tgz

MBAFENAREHREEITER (FINIEE Trident Fl CSI BRAVTLE - 998
(D) ) - #EAKMAS --set + "helm upgrade’ HERFH RS R EL SR RS
b R ATERE -

2. 17 "helm list UFEBEIRFMEAERAIGE AR © #IT tridentct! logs URBMEMESHAR o
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RLIEEFHR “tridentctl’ E Trident 23E 7

(RIS HRE BATHRAR Trident 1RYER tridentctl o FAMNKIRH PVC M0 ETHRILEM -
()  mmmsrrmmsza BERERESEZEED o

1. FEHEFHHIAstra Tridenthik s o

# Download the release required [24.060.0]

mkdir 24.06.0

cd 24.06.0

wget
https://github.com/NetApp/trident/releases/download/v24.06.0/trident-
installer-24.06.0.tar.gz

tar -xf trident-installer-24.06.0.tar.gz

cd trident-installer

2. WEMBEEIL tridentorchestrator TR TR A ©

kubectl create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml

3. EE—EmRERPHEREHLENERT -

kubectl create -f deploy/<bundle-name.yaml>

serviceaccount/trident-operator created
clusterrole.rbac.authorization.k8s.io/trident-operator created
clusterrolebinding.rbac.authorization.k8s.io/trident-operator created
deployment.apps/trident-operator created
podsecuritypolicy.policy/tridentoperatorpods created

#Examine the pods in the Trident namespace

NAME READY STATUS RESTARTS AGE

trident-controller-79df798bdc-m79dc 6/6 Running 0 150d
trident-node-linux-xrst8 2/2 Running 0 150d
trident-operator-5574dbbc68-nthijv 1/1 Running 0 1m30s

4. 37 TridentOrchestrator CR &4 Astra Trident ©
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cat deploy/crds/tridentorchestrator cr.yaml
apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident

kubectl create -f deploy/crds/tridentorchestrator cr.yaml

#Examine the pods in the Trident namespace

NAME READY STATUS RESTARTS AGE
trident-csi-79df798bdc-m79dc 6/6 Running 0 1m
trident-csi-xrst8 2/2 Running 0 1m
trident-operator-5574dbbc68-nthijv 1/1 Running 0 5m4dls

5. HESR Trident B4R ZEFFERRZS ©

kubectl describe torc trident | grep Message -A 3

Message: Trident installed

Namespace: trident

Status: Installed

Version: v24.06.0
fEABtridentctBEITHH4R

B LUE R SE A RIRE R Astra Trident Z2€ tridentctl ©

RIRER T

PRbRZEME L Astra TridentAI A T4k o BIGMREFRZLEETridentfs ~ A EMHIBREAstra TridentZBEFr{EAE Y
FHEMIEE TS (PVe) MEHEHRIEE (PV) © EAstra TridentBi4265 « EECBE PV ] 444&(E A « MAstra
TridentZEEARBRIIFE BB KA EERIRE LFE - AHAEMIEE -

Bt Z Al
ERHALREIEL tridentctl HERIEEIEF 4R 575" o

1. BITHRIBRRR LA tridentetl ~ R Astra Trident IFTBHERAEIR ~ 18 CRD FAERAYIHBRID ©

./tridentctl uninstall -n <namespace>
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2. EFrLEE Astra Trident © 55288 "{E M tridentctiZ#£Astra Trident" o

() smbistmies - RERBRAPTRM o

{8 Tridentctl EIE Astra Trident

https://github.com/NetApp/trident/releases["TridentZERBXEEHEG 18
‘tridentctl MLHARIEL - AIEEEFRRFE Astra Trident o HEATEHMERL
Kubernetes ERERIUFEHRTEHREZE Astra Trident {EEAST Astra Trident Pod
HanfaZEfE o

i M RINFERR

EAI BT tridentetl help MBUSAIAMSAEE “tridentctl ~ SAFEZEMINN —-help EEAER<S ~ XU

ESZSER LI EBENEEAE
tridentctl [command] [--optional-flag]

Astra Trident tridentctl AR EIE TGS BIYHEE o
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L)

A
5
create

HIBEJRZE Astra Trident o

delete
1t Astra Trident #fF— N ZEE R ©

get
1 Astra Trident BIS— I ZEE R ©

help
Efaan < BITERAERER ©

images

FI|EN Astra Trident PRI R 28 RAIRRAK ©

import

HBIREEIJREA Astra Trident o

install
Z#E Astra Trident ©

logs
FIE[) Astra Trident BYE2$E ©

send

it Astra Trident X E R ©

uninstall

FRIRZEEE Astra Trident ©

update
{824 Astra Trident FIFIE TR o

update backend state
HRHERIRIEE -

upgrade
A4k Astra Trident PRI G o

version

%I|E[] Astra Trident B9RRZS o
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I ER

-d > --debug
PRig#L o
-h > --help

FVEREE tridentctl ©

-k v --kubeconfig string
5 "KUBECONFIG TEA# 5 —1E Kubernetes £ EIS —EZEERITH S HIERE o

@ & ~ EAIUEL "KUBECONFIG ##UIEMIFER Kubernetes B ~ A& MI%#E
2 tridentct 5% ©

-n > --namespace string

Astra Trident SFERITEZER] o

-o* --output string

AR © jsonz—| yaml| name| wl| ps (FBz&) °

-s ¥ --server string
Astra Trident REST /T ERIILE / 3EIFIR o

@ Trident REST/TH RIS EAEEE « £#A10127.0.0.1 GBRARIPV4) =X[:1] GERRIPVE
) o
i L EIRMIEIR

iz

H

{8 “create fp L HFE RITIEE Astra Trident ©

tridentctl create [option]

backend : BFEBIGHIEZE Astra Trident ©
Bk
{8 “delete s 51¢ Astra Trident PR —NZEE IR ©
tridentctl delete [option]

15

backend : i Astra Trident fiBf—{EHZ B EF R ©
snapshot : # Astra Trident fHIff—1{E = Z AR E IR o
storageclass : 1 Astra Trident fiIpF—1{EZN Z{EEFLER ©

(i
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volume : i Astra Trident fillpR—1{El2k Z{EEIFHIEE o
B8
5/ "get B8 S 1 Astra Trident VIS —H ZEER o
tridentctl get [option]

=18

B

backend : i Astra Trident B(1§— S ZERETFLHE RIS o
snapshot : 1 Astra Trident EX1§—Z{ ZAB/RER o
storageclass . 1 Astra Trident B — ZEETZLERY o
volume - ¢ Astra Trident #EER—{EI 5 Z{E Volume °

AR

-h --help : Volume iRFA °
--parentOfSubordinate string : iSEHBRFITEREIRIE Volume °
--subordinateOf string : iF&EHEFITE Volume B o

BRE
£/ “images HEIZZFI|EN Astra Trident FREEMI R 231G RAK ©
tridentctl images [flags]

AR

-h~ —-help : FM&:REA ©
-v --k8s-version string: Kubernetes Z&=EMEZHIRZA ©

& AVolume

£/ “import volume 3 L3R AR Volume EE A Astra Trident ©

tridentctl import volume <backendName> <volumeName> [flags]

A%

volume > v

EAR

-f ——filename string: YAML Z{ JSON PVC 1gZK o
-h ——help : Volume :REH o
--no-manage . {£#1 PV/PVC ° AFERREEE S i EAEIE o

it
fEFE “install FEIZZR %4 Astra Trident ©

tridentctl install [flags]

253



EAR

--autosupport-image string : AutoSupport ERIN B2 % (F8:RA [ NetApp / Trident

AutoSupport : <current-version> ] ) ©

--autosupport- proxy string . ARNEX AutoSupport &R B9CIERYMAL / 3RO ©

--enable-node-prep . EHTEMNRL L ZIEFAENENRHEFE o
--generate-custom-yaml : £ YAML XHMEEZEIMAR o
-h --help : Z4EREA o

--http-request-timeout : E«F% Trident %28 REST API B9 HTTP E3k#bF (F8s81EA 1m30s )

--image-registry string . REFMEEERRVAINE / EIHIE
--k8s-timeout duration : FiA Kubernetes {EXRV@RFRRT (F8584 30 ER)

[e}

-—kubelet-dir strlng kubelet REBRESRY E(UE (FEE%4A [ /var/lib/kubelet ] ) o

--log-format string . Astra Trident nﬂﬁ"ﬂ%_t (text ~ json) (¥8s% T text ]

(XF) ) o

--pv string : Astra Trident fEFARVEE PV &8 - BEEAFE (F858%% [ Trident] ) ©
--pvc string . Astra Trident EFRIEERR PVC %%ﬁ EEMEARFE (FAsR% [ Trident] ) o

--silence-autosupport . AEB#iF AutoSupport EZRERISEHXE NetApp (FERR
--silent ! EREBEPEARZSHEE

--trident-image string : BEZEER Astra Trident B o
--use-custom-yaml : ﬁﬂ%%? & B iR EERMEMIRE YAML XXf5 ©
--use-ipvé6 . {FH IPv6 #1T Astra Trident BYE5T ©

o
55 “logs FEAZFIEN Astra Trident FUECEE ©

tridentctl logs [flags]

EAR

-a’ --archive : BIEB B BFNZREEXH (RIESHEE) -

-h> --help : H&&ER) o

-1 --log string : BEERAY Astra Trident H5E © EH—1EZE Trident | auto| Trident %
% TBEy ) o

--node string : BRCHUERTEL Pod HEEHY Kubernetes BIEL54HE o

-p —-previous : EHLLATH Container BRIV AE MMREFE) o

--sidecars . #EHY sidecar R2sHIHES ©

£35S
B “send 8 21 Astra Trident B3XE IR o
tridentctl send [option]

‘EEIE
autosupport : i AutoSupport 5712 X4 {EHIXZE NetApp ©

fRbRZEE
R "uninstall’ FEIZ 5K EEPRZ 2L Astra Trident ©

tridentctl uninstall [flags]

254

Atrue) o

BET Al (FER

o



EAR

-h, --help : EIEEHR) -
--silent : FEHEHBERETZAAZEHEH T -

2k
£/ "update s LIELX Astra Trident FRRYEJR ©

tridentctl update [option]

BRI
backend : B3 Astra Trident P& IE o

FETRIRARAS
£/ "update backend state i L B {E S IRIERIRHIFE ©
tridentctl update backend state <backend-name> [flag]

EEETENER
* WNER{EA TridentBackendConfig (tbc) Bir&is - BIE L FEHEREEMHBIT backend. json ©

* MNRBTE tbe FRTE ~ Bl userstate BMAFEAMBTIMUIEN tridentct]l update backend state
<backend-name> --user-state suspended/normal °

* AEEMEUSES tbe 5RIE Via tridentct! BHVERERES] userstate ~ #ZEE tbc userstate BPREZIF
i o BEILUMERM SRS, kubectl edit tbc © userState MR E - EKATLUER
‘tridentctl update backend state FiRIKEE userState BIFHHY ©

(/7

* {8 tridentctl update backend state B8 userState o {EHBILAEHT usersState ER
TridentBackendConfig B{ backend.json 1% - EEEERBIHNTEENVAL - MErSEREER
fE o
it

-h --help : RIRAAREHRAA
--user-state ! %% suspended HFRIHIEE c 8% normal  UMERIRIEE - RAF

‘suspended -

* Addvolume # Import Volume BEEI{F o

®* CloneVolume » » ResizeVolume PublishVolume UnPublishVolume CreateSnapshot » »
GetSnapshot RestoreSnapshot ¥ » DeleteSnapshot RemoveVolume GetVolumeExternal »
ReconcileNodeAccess fRiza] FAREE o

AT LUE R B ImAR RS 2R e P BB (I 2R B #T B ImAREE userState TridentBackendConfig
backend.json o MHFMAE « F2H "SRR IHAVEIE" M "UKECBECVLAITRIFEE" ©

gH -
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JSON
BB YT ERFEAEZREH userState backend. json :

1. #45%8 backend. json #EZ + userState IFHNMMERS EFEL ©
2. [FRAGTHENERNEREREHEMR tridentct]l backend update backend.json °

° &l * : tridentctl backend update -f /<path to backend JSON
file>/backend.json

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "<redacted>",
"svm": "nas-svm",

"backendName": "customBackend",
"username": "<redacted>",
"password": "<redacted>",
"userState": "suspended",

YAML

ERIUEERTLER tbc ZB4REEE kubectl edit <tbc-name> -n <namespace> °© NyEHIE
EREIEEMEBIRIREUE (S userState: suspended

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-ontap-nas
spec:
version: 1
backendName: customBackend
storageDriverName: ontap-nas
managementLIF: <redacted>
svm: nas-svm
userState: suspended
credentials:

name: backend-tbc-ontap-nas-secret

hRZs
{#H version HEAZZRFENFBITH Trident ARFZRVARZAS “tridentctl o

tridentctl version [flags]
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EAR

--client : ERAPLIRIRE (FEEMRRS) o
-h, --help : ARZSEREA o

BLi Astra Trident
Astra Trident $2{—%H Prometheus 51Z2imEh - ATFIZRESHE Astra Trident BYRLEE ©

255
e

Astra Tridentig BVIEIZ AT B IS T FHIIEZEE ©
* BERFEEAstra TridentfYE2 2AR T EA4RRE o BRI LUSEEENRINZE « UK BT AENTERINR A B IR EITE
i
c BERIREAEN  URERE A ENMIEESHE - UKFIFERNTREES o
s MEET R INAEC BNt E B S HE -
* JBUARIAE o IRETLUEE Astra TridentE1 18 I R I TEZ PR EAYRRY o
@ RIETER « Trident WEEEABTIRELN /metrics BIEEIERE 8001 o & TridentiF*¥a
RO RELEES -
REBNER
* Lt Astra TridentfYKubernetes# £ o

* Prometheus#I{T{ERE - ERIURE "B EPrometheusBfE "8y » BRI LAEEIEHE Prometheus fEEETT "[R4 E
R o

HEZ1 . E&EPrometheus HiE

1 FEsZ E &Prometheus B2 ~ LINEISIZN EVIS A& ikAstra TridentB IR E « UREBIIMWHEIEEHFE
o 35 "EPEAL S ERBEUN{E{E A Prometheus # Grafana 127z Astra Trident ZREEENETE o ZPSEA&ERBBUN{AITE
Kubernetes &£ UER IR R #IT Prometheus ~ MABAN{AI#E 1L ServiceMonitor ZREX4Z Astra Trident 15

=R

HEF2 . EiIPrometheus ServiceMonitor

EE(HA Trident B2 - RFEEZET Prometheus ServiceMonitor ~ W ESE trident-csi  IRISWTEEIZIR i
B “metrics ° ServiceMonitor&HI4N BT -
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apiVersion: monitoring.coreos.com/v1l
kind: ServiceMonitor
metadata:
name: trident-sm
namespace: monitoring
labels:
release: prom-operator

spec:
jobLabel: trident
selector:
matchLabels:

app: controller.csi.trident.netapp.io
namespaceSelector:
matchNames:
- trident
endpoints:
- port: metrics
interval: 15s

It ServiceMonitor E&EHAERTSERIMNEE trident-csi » M4FRIEIX "metrics’ IRFZAVIHEY o
Ilt ~ PrometheusIR7E B 5% A f#Astra TridentBYi51E

FR T AT A BB Astra Trident BUSHIISIEZ Sh ~ Kibelet & 3E8 H CHISIZEHE R AR Z
“kubelet_volume_*'#§1Z o KubeletmJiz2t B RAFRMINNEIEE « Pod R EEIEMEMAIBIEEMNE - B2 "5
i o
B3 {FAHPromQLE#TridentE=
PromQLEAMRE ERRREFISHEREERNEE o
LT R—LEa] UERNPromQLE :
EiSTridentE 2 AR E
* RBAstra TridentfJHTTP 2XX[ClfER 7 Lb*

(sum (trident rest ops seconds_ total count{status code=~"2.."} OR on()
vector (0)) / sum (trident rest ops seconds total count)) * 100

* BHIBARREAHE*IR 5 Astra TridentB{k ECIFEE DL

(sum (trident rest ops seconds total count) by (status code) / scalar
(sum (trident rest ops seconds_total count))) * 100
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* FHAstra Trident#|{THY 19 E BT E R R

sum by (operation)

(trident operation duration milliseconds sum{success="true"})
(operation)

/ sum by

(trident operation duration milliseconds count{success="true"})

En{SAstra TridentfE A&

* FVolume K/
trident volume allocated bytes/trident volume count
* BERIKECERVolumeZ=E 485

sum (trident volume allocated bytes) by (backend uuid)

ESMERIVolumefEAE
()  oaRmREbeletE R « 4 EEMILINAE o

E{EVolumeNE AR B 2 LE*

kubelet volume stats used bytes / kubelet volume stats capacity bytes *
100

A B Z Astra Trident AutoSupport &84T

{kFE:% ~ Astra Trident® & B EXPrometheusiSIZHE B iHE T 4aNetApp ©

* BE(=LE Astra Trident & Prometheus fSIRMERBIREFEFIZE NetApp ~ 51T Astra Trident Z23EHARE
F --silence-autosupport FE1Z o

* Astra Trident tR] LB EAE B 23:CEREXE NetApp FEiELIE tridentctl send autosupport ° {BEE
fi#E% Astra Trident?k _E{E508% o 7EIRRRHESZ AT » [BHEZIES NetApp
AIhttps://www.netapp.com/company/legal/privacy-policy/["FEFAEEIER"] o

* [RIEBBREA « Astra Trident& 1B E24/\BSHEENGCEE ©

s AT LUER SIS E et R B REIEE --since o Bl tridentctl send autosupport

--since=1h: ° [tBEFEHEBH Astra Trident —EELIEH R RUNENFIX trident-autosupport ° &
A UTE LES A 23 "Trident AutoSupport HY" o

* Trident AutoSupport EEEURESKREEAERIE (PI) SHEAE o BEMT "EULA" RNERR Trident 288
MRS ERY o BRI LURABER NetApp HER L2 BE{EMIEEE "HigEE" o
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Astra TridentfSXRVAEHEHIINT -

items:
- backendUUID: ff3852el1-18a5-4df4-b2d3-£59f829627ed
protocol: file
config:
version: 1
storageDriverName: ontap-nas
debug: false
debugTraceFlags:
disableDelete: false
serialNumbers:
- nwkvzfanek SN
limitVolumeSize: "'
state: online

online: true

* IEEISEEENetApply TREZ ] iHEh o AutoSupport AutoSupportil R IEERATAE E K FHIFA 58
% ~ BIRJAEALL “--image-registry FEIZ o

* BRI A EE A YamItEZE2RER E Proxy URL o AT AERZREIL YAML 1822 ~ WAEHFTIE "--proxy-url &
23895 |4 “trident-autosupport' 2 "trident-deployment.yaml’ Sek 1t “tridentctl install --generate-custom-yaml’
=

{SHAstra TridentE&

EE FHREN E2 - LEZEEBT YAML (£ --generate-custom-yaml " FEAE) ~ SABINLAAR
85~ IBBPR " --metrics BesFrAUAMFERE trident-main ©

fRpRZegE Astra Trident

IRFE(FE R B2 8L Astra Trident FB[EIRY 5 E R EEPRZEE Astra Trident o

RIRERI(E

* NREREEEAR « BREEESARIRNH A TR BFFREREIREHR « [MEZMEIRZE Astra
Trident ~ WARFRIBRARV EIERENREER TR - SR _ (R _ [FRERBRAENE—ZZES X -

* BT HEABRIERLRLE « RIRZE Astra Trident W AZ PR Astra Trident FriE23ZH9 CRD S AEBAYIE U0
RIECFEETERMR Astra Trident REFTBEEK ~ 55"'5T 2[R Astra Trident #1 CRD"28 o

FsEZ Al

WRIEEZF Kubernetes =5 - B BScMIBRFRE £ Astra Trident FRE2IZ 2 Volume BIFERER AR BAR
FRZEE o YNIERIFEMRTEMIBR Z AT ~ A& TE Kubernetes %5 L2 PVC o
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FEERIGRET A

,.,\aniﬁﬁﬁﬁiﬁtzé Astra Trident ¥BEIRY 555K RPRZ28E Astra Trident o 7EfRPRZEEEZ B ~ sEALFESRIRE A AR
4 Astra Trident F9RRZS ©

1. B "kubectl get pods -n trident #%2 Pod °
° MRZHIRIEE Pod ~ BIERZE Astra Trident tridentctl ©
° MNRAERMEE Pod ~ RIER Trident R {FEFENZEM Helm JRZEE Astra Trident ©
2. NRAEIRIES Pod ~ 351EM kubectl describe tproc trident ¥ Astra Trident @58 Helm %24t o
° MNRAE Helm 1RE ~ BIEA Helm %4 Astra Trident ©
° YNRBHAE Helm 1Z% - AIEA Trident BE FFHZEE Astra Trident ©

fRERZeEE Trident BEE F4oit
ERI AFETER Helm FEBRZEE Trident EH FZ0EE

PR EEF B
NRTERBEEF L Astra Trident ~ ERILEIT Y EP—IEENEAR ARG REE !

1. 43%8 TridentOrchestrator CR 5 E fEPR L ILFEAE

kubectl patch torc <trident-orchestrator-name> --type=merge -p
"{"spec":{"uninstall":true}}"'

& “uninstall' fE1& Ej% ‘true’BF ~ Trident I RES G EEFRZEE Trident ~ (BERE#B& TridentOrchestrator Z<
o ﬂﬂ%ﬁ?@gﬁ'ﬂ 4t Trident ~ 355 E TridentOrchestratorilli 2 37 Y Trident ©

2. fP% TridentOrchestrator . BRI ZIE Astra Trident BY CR ¥ TridentOrchestrator » &&15
TIREERERZEE Trident o IREEEERIE Astra Trident SPEFMBCHIENEMNRBIRIEE « MAHBBIRETER
453872 “TridentOrchestrator 337 H Trident Pod e

kubectl delete -f deploy/<bundle.yaml> -n <namespace>

fRBRZ2EE Helm 22
WNRIEEERE Helm L2 Astra Trident ~ BIRJLAERAZFRZEE helm uninstall ©
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#List the Helm release corresponding to the Astra Trident install.
helm 1ls -n trident

NAME NAMESPACE REVISION UPDATED

STATUS CHART APP VERSION

trident trident 1 2021-04-20
00:26:42.417764794 +0000 UTC deployed trident-operator-21.07.1
21.07.1

#Uninstall Helm release to remove Trident
helm uninstall trident -n trident
release "trident" uninstalled

EPRZEE tridentcetl

{3 “uninstall' PRI S “tridentct! #2F% Astra Trident BIFREERIEIR ~ 1B CRD FIERA1ERRSD -

./tridentctl uninstall -n <namespace>
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HESDockerfJAstra Trident
2RI RIE (T
(BT T A0 T I R SR SR < A BE B Astra Trident o

BRsE K

* FESNICBIERE N AR A " ER Y
* FESDIS LI AIDockerhR AN 37 4% © WNSR Docker hRZASHBR ~ "Z24E o) B3

g5

ﬂﬁi

docker --version

* EREH LEREWREBNBESL RN

NFSTA
ERIER ARGV L IRLENFSTR ©

RHEL 8.X t

sudo yum install -y nfs-utils

Ubuntu

sudo apt-get install -y nfs-common

(D) =BNFSTAZ#® - AEFABTIRHE  WBG SRR TR -

iSCSITH
EREANEEER RGNS REEISCSITA °

263


../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
../trident-get-started/requirements.html
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/

RHEL 814 £
1. ZRTINRGEN

sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils device-
mapper-multipath

N

. ¥ &Eiscsite-initier-utilshk 4~ & 236.6.0.874-2.el7e{ EHTHR S ©

rpom -gq iscsi-initiator-utils

3. RiFHRATFH

sudo sed -1 's/”\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4. RS ERK:
sudo mpathconf --enable --with multipathd y --find multipaths n
(D FE{R etc/multipath.conf & “find_multipaths no 7 “defaults™ & ©

S. FERE ‘iscsid' A “multipathd IEFEHT :

sudo systemctl enable --now iscsid multipathd

6. BHEMZEE iscsi -

sudo systemctl enable --now iscsi

Ubuntu
1. ZETIRREN -

sudo apt-get install -y open-iscsi lsscsi sg3-utils multipath-tools
scsitools

2. G B RRISCSIRRAEE 42.0.874-5ubuntu2 + 10 EHARAS (GEAREEEKR) 5(2.0.874-
7.1ubuntu6. 1 EFRRA CGERNER)
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dpkg -1 open-iscsi

3. RRHERATFE

sudo sed -i 's/"\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4. BAZEREK:

sudo tee /etc/multipath.conf <<-'EOF'
defaults {

user friendly names yes

find multipaths no

}

EQF

sudo systemctl enable --now multipath-tools.service
sudo service multipath-tools restart

(D HE{R etc/multipath.conf &8 “find_multipaths no 7 “defaults & ©

5. FERE “open-iscsi' BRI multipath-tools #1417 :

sudo systemctl status multipath-tools
sudo systemctl enable --now open-iscsi.service
sudo systemctl status open-iscsi

NVMe TH
ERBERANEIEERAMIIGLRELE NVMe TA ©

* NVMe ZEE RHEL 9 S{E iR o

@ * {NR Kubernetes EIZEMIIZIOIRASAE ~ 8 NVMe EFEZAREHIZORIRES « EAIFEXA
fEA NVMe EHiGEIZEHIZ O RREEH A—1E o
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RHEL 9

sudo yum install nvme-cli
sudo yum install linux-modules-extra-$ (uname -r)

sudo modprobe nvme-tcp

Ubuntu
sudo apt install nvme-cli

sudo apt -y install linux-modules-extra-$ (uname -r)
sudo modprobe nvme-tcp

(2 Astra Trident

Astra Trident for Docker BJE1Z# & NetApp #FTF S Docker £RER 4R - EXIRULHE
F&aFDockerEHMHEFHR RS RICE HEEIE « WIRMIME « I RRIMEEZ TS o

% (BAstra TridentHTIERATRRER—BEM 9T - BARRERES ERFAGAEFEE | L7
§TDockerHiI @R E MR ©

CEENER

s 2REERSTRR - AEHEERNGIRRHFZR « BLRILARREIZ Astra Trident o

DockersEEIMIMERN H7E (1.1/17.03kR K EH#ThR )

FIsaZ Al

MR BAFFEE 5 £ EAAstra Trident preer Docker 1.3/17.03 ~ $E5#5 4 (F Lk Astra Trident
2R ~ RBEMEEDockeriEE « BEREEIMIESGE ©

1 BIEFrASITHRBRITERS :

pkill /usr/local/bin/netappdvp
pkill /usr/local/bin/trident

2. EFEEIDocker ©

systemctl restart docker

3. FHRETE BB L Docker Engine 17.03 (£#71.13) EEHARA ©
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docker —--version

MREHINRASBIBE] > "L EMLE" o

1. BT ARSI HEE FYEEE ¢

° confiqg ! BREBXHHE config. json * BIEAILAEREMSTE » FEBRANXMHEIETE config &

18 o ABRERER N BN EMAABBEP  /etc/netappdvp ©
° log-level : 15€ Bt &4k Al(debug » info ™ warn ™ error fatal) o° FEER{EZ info°
° debug ! IEERE XA Bitsctk o TERERRR « IR Atrue ~ G EHRGCERER ©
I BIAERSHERIAIE ¢

sudo mkdir -p /etc/netappdvp

cat << EOF > /etc/netappdvp/config.json
{

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl"

EOF

2. [FHEEIMNE RSB ENAstra Trident o FELUEEARIMIEIARAE ( xxx.xxx.x ) B <version>©

docker plugin install --grant-all-permissions --alias netapp
netapp/trident-plugin:<version> config=myConfigFile.json

3. BAYA(EAAstra TridentBHIEE SR E R FRIHEFE LR ©
a. Eir%s2 TMirstVolumel BYVolume :

docker volume create -d netapp --name firstVolume
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b. A SIRIENRFRIITER Volume :

docker run --rm -it --volume-driver netapp --volume
secondVolume:/my vol alpine ash

c. #B&Volume TfirstVolume

docker volume rm firstVolume

BrAE (112ARHERIREA)

HIAZ Al
1. FHEREEEBDocker 1.10 R FHARZAS o

docker --version
MREHRRABIEE ~ SFENLE ©
curl -fsSL https://get.docker.com/ | sh

RE "EREBEAKINIETEIT"
2. BREALNRFRENFSH/ISCSI ©

1. LR KB ENetApp Docker VolumedMitigs :
a. FEIREERARER .

wget
https://github.com/NetApp/trident/releases/download/v24.10.0/trident-
installer-24.06.0.tar.gz

tar zxf trident-installer-24.06.0.tar.gz

b. B EBINKEHHNE :

sudo mv trident-installer/extras/bin/trident /usr/local/bin/
sudo chown root:root /usr/local/bin/trident
sudo chmod 755 /usr/local/bin/trident
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C. EIAAREIERINIE -

sudo mkdir -p /etc/netappdvp

d. EBITAARERE :

cat << EOF > /etc/netappdvp/ontap-nas.json
{

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl"

EOF
2. WETEMERMEIARER 2R « sSAEAFENAARIEREE) Trident 152 ©
sudo trident --config=/etc/netappdvp/ontap-nas.json

() moEER - BRI Volume SEBNERTARATES NetApp 1 ©

EEREN% « BalLUEADocker CLINTE R E I M EIEMIEE

3. #1irVolume :
docker volume create -d netapp --name trident 1

4. 1IRREh A 23FFECE Docker Volume :

docker run --rm -it --volume-driver netapp --volume trident 2:/my vol

alpine ash

5. #B&Docker Volume :

docker volume rm trident 1
docker volume rm trident 2
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R4 ERENRFE N Astra Trident

IXBILATE Git repo PIXEIRAREL R ARV FIE TTAES contrib/trident.service.example © HERE
RRHELERILE « 9T F5I5H

1. BIEREREIERANNE o
MRRITZERITERS - RIEERBETERNME—RE -

cp contrib/trident.service.example
/usr/lib/systemd/system/trident.service

N

AREEIER C #ERPA (F217) UNSRBEARBANAEBERRE (5917) -~ URBREHIRI °
- EEARMAUARREEE

w

systemctl daemon-reload

4. RRFRRTS o

LA EEREER ST RIERAIANBME /usr/1ib/systemd/system °

systemctl enable trident

o. ENEDARTS o

systemctl start trident
6. 1RIRAAE o

systemctl status trident

@ BEMERBEAIEZRT « 55317 systemctl daemon-reload &% ~ EEAESE o

4R a5 R pG 228 Astra Trident

e LA 4kE A DockerfJAstra Trident ~ TR E ¥{E A PRI R S B {E Al =2
& o FAHERT - BEE—ERITEMEIR docker volume ™ IEAIMIMER IS LS
ERRITHET ~ TEARSEEZHEEEE « BEEYMMERBRHAITAL - TAZEHIER
T ER&MENSE -
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4k
1T 5 BUAERE AR DockerfJAstra Trident ©

1. 3| HIR AR

docker volume 1s
DRIVER VOLUME NAME
netapp:latest my volume

2. {=FsMIET

docker plugin disable -f netapp:latest
docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
7067£3%9a5df5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. FHRIMIET

docker plugin upgrade --skip-remote-check --grant-all-permissions
netapp:latest netapp/trident-plugin:21.07

@ 18.01hRAYASstra TridentEXfX T nDVP o fSFEZEIZ PR 4R "netapp/ndvp-plugin’ £
“netapp/trident-plugin” B o

4. RUASMIEER

docker plugin enable netapp:latest
S. HESRSMIEE R ¢

docker plugin 1ls

ID NAME DESCRIPTION

ENABLED

7067£39a5df5 netapp:latest Trident - NetApp Docker Volume
Plugin true

6. FERHEEAR :
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docker volume 1s
DRIVER VOLUME NAME
netapp:latest my volume

YNRICERERRAYAstra Trident (20.10ZAThRZAS) FH4RZEAstra Trident 20.105( ERfThRZAS ~ AIAE
BEEHER - MEFMAEN ~ 55 "EAEE2R - RGBTSR - CRZSTERAMER « A

@ BRIMRIMIMER - BB BERERIMVBBSBORZ TN Astra Trident hig4s © docker
plugin install netapp/trident-plugin:20.10 --alias netapp --grant-all
-permissions config=config.json

bR Ze L
BT 3P R LU BERR 22 2 B A DockerfY Astra Trident ©

1. BERIMNEE TR I A EAIHEERE o
2. {=RsMIET

docker plugin disable netapp:latest
docker plugin ls

ID NAME DESCRIPTION
ENABLED
7067£39a5df5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. BERIMIE

docker plugin rm netapp:latest

{EFVolume

AL RIEZERS ~ MEEERISTE Astra Trident EBENTE T8 - BFRET - ERKT
FRIEHEE docker volume ©

##3i7Volume

* ERERABEAARISEAHIREE :

docker volume create -d netapp —--name firstVolume
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* BT BEEYEEAstra TridentE {TEIBEAY Volume -

docker volume create -d ntap bronze --name bronzeVolume
() mekisefmEE - JeEREnRANTERE -
* ERTERMNVolumeX/) o 2R T « UEREEENIEIL20GBHIRE !

docker volume create -d netapp --name my vol --opt size=20G

Volume X/NAB SEHENFRERT « WiIRAUEREM (/%0 : 10g ~ 20GB ~ 3TiB) ° 1%

KFISEEME ~ BIFERES G - KVNEfIrIRTRA2 (B~ KiB ~ MIB ~ GiB ~ TiB)
10 (B~KB~MB GB *TB) WE -BHREEHEH2 (G=GB-T=TB+...) ¥
A o

#%[%Volume
* BFRVolumeL & R1ERE MDocker Volume—#x :

docker volume rm firstVolume

(D) & solidfire-san SEEYZES « HREHIGRMIRLERHRE -

1T T ERUF4RE R R DockerfiYAstra Trident ©
ERIRE
f£M ontap-nas  ontap-san ™ “solidfire-san'#] "gcp-cvs storage drivers'Ef > Astra Trident AJAE RS o

£/ “ontap-nas-flexgroup’ & “ontap-nas-economy EREIFE TR « R IBES - HIRBHIEERIIIEIEE i
BELEMBVIRE o

© IREHERE UG RIRE
docker volume inspect <volume name>
* WIRBBIVolumeEIIFTHIVolume © iEH & A FTAVIRE !

docker volume create -d <driver name> --name <new name> -0
from=<source docker volume>

* RHRE LIRARRIREIAHIRE - EAERILAAVIRE :
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docker volume create -d <driver name> --name <new_name> -0

from=<source docker volume> -o fromSnapshot=<source snap name>

il

docker volume inspect firstVolume

"Driver": "ontap-nas",
"Labels": null,
"Mountpoint": "/var/lib/docker-volumes/ontap-

nas/netappdvp firstvVolume",
"Name": "firstVolume",

"Options": {1},

"Scope": "global",
"Status": {
"Snapshots": [

{
"Created": "2017-02-10T19:05:00z2",
"Name": "hourly.2017-02-10 1505"

docker volume create -d ontap-nas --name clonedVolume -o from=firstVolume
clonedVolume

docker volume rm clonedVolume

docker volume create -d ontap-nas —--name volFromSnap -o from=firstVolume
-o fromSnapshot=hourly.2017-02-10 1505
volFromSnap

docker volume rm volFromSnap

TFENSMER 2 ST YA RR &

MRABIFEZENDEE + B Astra Trident ZIREER R ~ Ko AER Trident * only* FEIMBRIINEIREE (
SEEA) (BN EIEFER Astra Trident FEHEINER /dev/sdcl "B “ext4d) o
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EEENFE N ZE EAYVolumeiEIR

BEREFRINIZIVEE —EARER « BRI UERIHIRERHEE « UMBE]ER - 552
BT 75 ~ ABRRRE AL ISP E (7 R ARVER -

e @ B (PR AR RE LEIETEIF B E o 72 CLI R FHRERER FRMEIEN(E -0 - BB R Jsoni
AR FRE ©

EIRHVEERBECHONTAP

NFSFIiSCSIAVolume @I EIEFIE -

=g sREA
size VolumeBI A/ ~ T85& %A1 GIiB
spaceReserve B RALEHIRE « TARAEE °c BXRES none

(FEEEECE) M volume (REEBLE) o

snapshotPolicy EERREBIRAIREASPFIENE o TB5R{ES none ~ &
TAE BHAUIRE R EMIRE o BRIEEHNHES
IBEMLUER ~ TEIONTAP FREMRERGE T HE —
B%% TF8:%1 WIRER] ~ AREILLFRE/NMESN
B~ SRAMEFNSEMERER o AEREEETAIE
#rPRB &R ~ BInlREIREHERENER

.snapshot °

snapshotReserve EERRBRREREAMENEDL - FREARE
{8 ~ RRONTAP #1REEEEEsnapshotPolicy ~ ¥
HYsnapshotReserve (@E#A5%) - il
SRsnapshotPolicy 7 #& ~ BIIEZEEX0% ° R ATEABRERE
hAFREONTAP HIZIRIEH R E AR
BJsnapshotReserve(& « A LG E B{EFREONTAP
REZIRONTAP-NAS-EBITHREMZIRIEE ~ 1EAFTE
SR TEE AR E R I RIS o

splitOnClone EERVolumekf - ONTAP EZEXZILERELR
AN ERREARDEIFER o TARES false © 27
BERERENERES - RIFEEEUFRIEIRER
RREADEILK ~ ABAKISERIREHERERN
e o fIan ~ MR ZEBE R B e K2R - BF#7E
RASAMRLD ~ FItERIFIIEN D ENHE A ©
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IR

encryption

tieringPolicy

FHEEIEEARNFS * Only * :

IR

unixPermissions

snapshotDir

exportPolicy

securityStyle

THEMhEERZEARISCSI * -

BEIE
fileSystemType

spaceAllocation

#5)
2T

276

=R EH

TEHrHARE & BB NetApp Volume Encryption ( NVE
) ; TASR#S false o WEMERE LR EUANVE
7 REfEFRItEIETE ©

WNRIEBIKELANAE « BlAstra Trident? EZ & FY{EfaThE
IREERZ ERFINAE ©

MBELEN « HBR"Astra TridenttlIfAIEANVE
FINAEFSECEIE" ©

REZANERENDERE - EZREEREIEE

Bd (%) HEEBREZRRE -

55

EEEHIVolumeZs B BIREIRERTE o KTERL ~ HEIRARR
A~ UBFERTIE 0755 5/8E " ---rwxr-xr-x > i
‘root i AERE - XFHEFEAEEE -

ISR EA true AJZE . snapshot  fFENEZ
volume HIEFImEBEEIBELR - BR(ES false 3K
TERGEHEHZMNARE . snapshot c BLEME (
BINETAY MySQL BRER) TEB A REFRIZEREE

.snapshot °

REZANERENELRR - HRER default °

REANRFIEEENZ 2R c BRES unix &
WES unix M “mixede

=R EH

REANKREISCSIHIEERAIINERAR - TERES
extd c BREE ext3 ™~ extd M “xfseo

RHEEEE S false A Lun BIZEMDEINEE o T8
REA true s RNBHIREETEHEAREBEIEESRR
LUN SEXIETE AR « ONTAP 2B o IEEE

%EIEEONTAP ZERINAETE MR E L R B En[ol iz
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* #3710GiB Volume :

docker volume create -d netapp --name demo -o size=10G -o

encryption=true

s [EARBEIL100GIBHIER !

docker volume create -d netapp --name demo -o size=100G -o
snapshotPolicy=default -o snapshotReserve=10

* BT BB HsetuidiITTHYMEEE -

docker volume create -d netapp --name demo -o unixPermissions=4755

&/\Wolume X/\A20MiB °

MRKRIEEIRRBFE ~ BREBIFEAA none ~ Bl Trident 4 0% HIRERFES ©

* BIDRBRIRRA B ERBREHIREE :

docker volume create -d netapp --name my vol --opt snapshotPolicy=none

* BUAEREBRANEEE - UKk BTIREBRE10%NHEE

docker volume create -d netapp --name my vol --opt snapshotPolicy=none

--opt snapshotReserve=10

* B ABREBRAIN10%B:TIRBHRENHEEER

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy --opt snapshotReserve=10

* ERARBRAEZHEIRE « THEZONTAPHTERIREBRE CBEA5%)

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy
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Element&f&VolumeiEIs

TTEVEE ST AMEEERNRERE (QoS) RAIANME o BIMIRER « SR A5E B
MRE@AERARY QoS JRHI -0 type=service level ©

ERTERHIENERQOSIRFBEARNE—F - SBRUED—BLEE « WHEREPIEERABERNER/ )« &
RHMRUZIOPS °

Hith o RERSHAR @ B I BRI

#Ia 55 EA

size Volume BIA/)N ~ TE2E4 1GIB SRAERNIER ... T8
1EJ : { llsizeu : ll5Gll } o

blocksize fEF51284096 ~ TR 435128 AHRRIEE T8

=%BlockSizes °©

)
A 2B TFIQoSTE R AIAEREME
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"Types": [
{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000

"Type": "Silver",
"Qos": |
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000

"Type": "Gold",

"Qos": |
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000

£ LatAERE R « JFIB=BRAER : 94k « IRBANER - BELBAESHE -

* $#3710GiB Gold Volume

docker volume create -d solidfire --name sfGold -o type=Gold -o size=10G
* B 100GiBERAREFRE !

docker volume create -d solidfire --name sfBronze -o type=Bronze -o
size=100G
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W EESCER

(R AR LU BN SR B © WIEE3TRA075 A B R BRITDockers NI B0 75 LTI P
R o

W ER SCER LUETTRREEHFAE

1 MREEREZNEEIMNIMENSE BEMERHS) RMIT Astra Trident docker plugin *FHERTFAR

W18

docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
4fb97d2b956b netapp:latest nDVP - NetApp Docker Volume

Plugin false
journalctl -u docker | grep 4fb97d2b956b

TRECEEREAIREZHASHEE - MREBTERS  eTUUARARHEE

2. EEZRAGERE « AR CRUARETERRIIMIE ¢

docker plugin install netapp/trident-plugin:<version> --alias <alias>
debug=true

HE « EIMINENE KR « SERUBREESCERINGE

docker plugin disable <plugin>
docker plugin set <plugin> debug=true
docker plugin enable <plugin>

3. MRMIEEH LT EMERS « BIRIEEHABEPERGEE /var/log/netappdvp ° HE2RAE

fHECHE  5ATERE -debug MITHMIMENHIRFR o

—RR AR HRAR LR
* FEREREBINMERASHES SRR EANGL - RESEERE - EOERRERBAIN

280

#METNR ~ AJREE AT TAS ¢

Error response from daemon: dial unix /run/docker/plugins/<id>/netapp.sock:
connect: no such file or directory

ERTMIMMERNERIERE) - ZENRE « IMMERXNBUER FUMEEERINAEITEMA « Al B IS B KB DRI 6E
BEIRIRIRE o



* WNRTER PV BEEI D3 ERIRE ~ SAHE rpcbind BREWIEEHIT - FRIREXERRAIENES
BEREN  WRERS rpcbind IEEHUT o ERAIUMITHEFMAIZKIEE rpcbind ARFFAVIRRE

“systemctl status rpcbind°

EIEZ{EAstra Trident# 1 T{EEL

B IR ERRFERZEREEFEAER - EEZETridentHITERE - ZEBITEEHRREE
AR ZMEIMAIETNAVEETE ~ SIE M EES Trident BFAYEEIE --volume-driver » BT
PR ERFE%E --alias ©

DockersEBESMIET (1.3/17.03hRELERTHRA) AL ER
1. BB E—(EEER RAAR RS RTIERE o

docker plugin install --grant-all-permissions --alias silver
netapp/trident-plugin:21.07 config=silver.json

2. REENSE _(ERITERS « 35N ERIRIRFAAREE o

docker plugin install --grant-all-permissions --alias gold
netapp/trident-plugin:21.07 config=gold.json

3. BIHARE - i¥RIRIEEAREENLE

f5lgn ~ &=EVolume :

docker volume create -d gold --name ntapGold

fBIgn ~ FHHLEE4kVolume :

docker volume create -d silver --name ntapSilver

BROPER (1.12hRE0E R hRAS)
1. 5/ B5TRRENF2RIDLINF SR bbb iRt |

sudo trident --volume-driver=netapp-nas --config=/path/to/config
-nfs.json

2. {ERABTEHTZRIDLUISCSIHRERBIIMITER ¢
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sudo trident --volume-driver=netapp-san --config=/path/to/config
-iscsi.json

3. AEERIEXNHNITERSE & Dockeriiik&E
40 ~ HHNFS -

docker volume create -d netapp-nas --name my nfs vol

fIgn ~ HEtiscCsI ¢

docker volume create -d netapp-san --name my iscsi vol

({740 REEEIR
FFZ2 [ Astra Trident4BREAY o] FR4EREEE

ﬂﬁa

EIYERRIETR

5 LEAR RS ETRE K F A Astra Trident4HRS ~ EinERARERETS ©

IR S8 et
version AHREAE AR A AR5 1
storageDriverName HFEHENBTE ontap-nas ™ > ontap-san

ontap-nas-economy
ontap-nas-flexgroup
solidfire-san

storagePrefix Volume &L TBHVER SN o TER{E © staging
netappdvp °

limitVolumeSize Volume K/NHYEEIE MRS o FEEZ ¢ 109
" (REEHITT)

B (BIETERR(E) AR “storagePrefix TtR &R © RIEFERR © “solidfire-san’ EEFNT2 T & 2B

JH:,"“H MAEARARTER o FfIEHERSENTenantld&ETDocker Volume$ifE ~ S 2 fE
FiDockerhi7s ~ EREIf2 N E MR B BBIEANBEER « UEETSEEREAABIERIER
TEH o

ISR LUERTERRIEIE « BT SEEIIAVolume EIETE B LIS o It “size BEIEE AN FAA %6 25488 -
YIONTAP EW{A& E TE& Volume A/ NRIEEH ~ 55260 TThRE@4HRE) —&f o
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IR

size

ONTAP #HAE

=R EH

HbAIRE AYE A TR A/ © TR
1G

BT Lt ZIEARRKEZ 5b ~ (EFHONTAP FR&iRM T5IafE A -

IR

managementLIF

dataLIF

svm

username

password

aggregate

limitAggregateUsage

SR

IPIHEONTAP : &R LU E 284
1548 (FQDN) o

FE iR ELIFRIPALLE o

* ONTAP NAS EEEhiZ=t * : iZ:&
RI5E datalIF o NRKIZ
£ « Astra Trident& /SVMH#EER
Eillifs o KA LUEEEHA
RNFSHMEEXER TR L TE

(FQDN) -~ :BIEENBIRACE

EJEDNS ~ UEEZEERE
thHAZ BER| B T -

(SANEEENTEZT : SR MIEREF
HRiSCSI) ONTAP o Astra Trident
{EA"EEIZEMNLUNE FEONTAP" 2R
REFIE L ERE T ERSERFTER
iSCl 4£an o UNRABFEE & - MEE

FEE JatalIF o

EFRNREERES WRE
IBLIFREELIF ~ ANKE)

BRERTRBHERELE
BRERHEREHEN

BREIREEERNAggregate GER ;
MRERZTE  AEIEIREASVM

) o ¥ “ontap-nas-flexgroup E&
FiEm - IIEESE 2 o 15K
HSVMBIFRE £ A i8I FARAD
EFlexGroup —f{ESVolume °

MREARFRUIEADLE - BIETE
A~ KB ERECE

il
10G

g
10.0.0.1

10.0.0.2

svm nfs

vsadmin

secret

aggrl

~J
ul
o°
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HIH 55 AA eyl

nfsMountOptions IEAERINFSH S EEIE ; TBkA [ -0 nfsvers=4
-o nfsver=3] ° * {ZFEMAI? “ontap-
nas'#1 “ontap-nas-economy EBENTE
N * o "FAR2REILLERNINFSEARRR
BHifl" o

igroupName Astra Trident @2 netappdvp ' # netappdvp
UMEESEMNE igroups°

* (£ ontap-san E&EHIER *

limitVolumeSize B ER R ARG K/ 3009
gtreesPerFlexvol BFlexVol [EiZ2&RZqtreeB ~ 8 300
ElWwZBA[50 ~ 300] ~ TARES
200 °

* H#1? “ontap-nas-economy E&Ef
27 IBEBE B EESIE
FlexVol B9 gtree IR AEE *

sanType *{£%1% ontap-san BREIER o iscsiIRZEH
*FAREEIE iscsi iSCSI 8 nvme
NVMe / TCP o

limitVolumePoolSize * ontap-san-economy ontap- 300g

san-economy {27 EFEEENFET ©
*£ ONTAP ONTAP NAS #7580
ONTAP SAN £ BUERBIFZ T AR IR
1 FlexVol K)o

TR A RATRREIA « BREEETNEEVolume LIEEBLEIA !

%IE %ﬁﬁg %’[WJ
spaceReserve ZEMRBIEL ; none (IBEECE) 3 volume (tH) none
snapshotPoli E{FMAH Snapshot JRE! » &% none none
cy

snapshotRese Snapshot fREBZLE ~ TAs%% 1 5% ONTAP fE&& 10
rve &

splitOnClone RBIIEARE - BERXEERDZIMTERE false false
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HIH 55 AA eyl

encryption TErHERE & _EBYF NetApp Volume Encryption ( NVE ZH
) TERA false o WA HRE LIRENRANVE
7 BEfE AR ILEEETE o

WNRIEBIKEIANAE « BlAstra Trident? EZ & FY(E{aThE
IREERZERFINAE ©

MEEZLE * 552/ Astra Trident@I{AI ENVE
FINAEFBECEME" : o

unixPermissi NAS ZEIBFERAREMERN NFS HIRE  FER% 777 777

ons

snapshotDir  FRFEENEHY NAS ##IE . snapshot * TERA true
false

exportPolicy NFS EHERIFFEAR NAS I8 8584 default default

securitystyl NAS#EIE - AJZEXEACEHRINFS Volume °© unix
e

NFS %38 mixed ' “unix Z2EI o FERES

‘unix °
fileSystemTy SAN ZEIBAIERIZEZRZMEE  F8:85 extd xfs
pe
tieringPolic EFHEHDERR - FERI{EA none ; ‘snapshot-only’ none
y AR ONTAP 9 FiRY SVM-DR #H%8&
BERER

‘ontap-nas M “ontap-san EREIENEABE Docker Volume FIL ONTAP FlexVol

o T IRBEREMMERZ1000f@Flexvols » BERZ12 ~ 000fEFlexvols ° ONTAPUIR AT
Docker Volume EXRFMESEZIEMRSI B “ontap-nas HIY FlexVols IRHAYEMIAZE (FIwN
Docker Volume fEARIREBAIER) - BHEXZEEN Nas BRARE

WMRIGFEERM Docker HIFEHZ=1BiB FlexVol FREIFTAERMAVELZ « 551EHF “ontap-nas-economy &, “ontap-
san-economy EEEIFZ T o
It “ontap-nas-economy ERENE X Z7E B ENEIER FlexVols BRithH 1T Docker Volume 2 ONTAP gtree

o qtreeMIIBTEAE N AIBIRF - SEREMERZTE100 « 0001E « SEFEERZAIE2 400 ~ 00018 - MiEss
T ERIINBE o Itk “ontap-nas-economy EEENFETN Az 3& Docker Volume #BARIRIR RS o

@ Docker swarm BAIAZIEIL “ontap-nas-economy BREIFZ T « (KA swarm A E1E LA 2 R
AR IL ©
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EEFNTEZXNE “ontap-san-economy £ BEEIER FlexVols HRERMH « #& Docker HEREE L2 ONTAP LUN
o fltEFlexVol —2K ~ AR RBEREMN—ELUN ~ M EEASANTFE HIgHBIFHIBET M o IRIEHERS
HARE ~ ONTAP SERERZ AT IR 16384MELUN o FHEFEE R TARILUN ~ FELbItERENFZ R 2D ockerk
IREFAIREFES o

12 “ontap-nas-flexgroup EEENTZTUARIE N E —HIRE M TFTE « FEEZEHHEREEZREMN PB &
° FlexGroupsfy—LEI218EFAZEAIEIEAI / ML/ DL ~ Big Dataf1 347 ~ BREERE - S - 1BEFHFE
% o TridentfEACEFlexGroup 5e—ESVMEF « SEAIERASVMBIFTEE AR - XiETridentth B T5EZ &
: FlexGroup

« BEHONTAP 9.2l EHHRZ ©

s BEARSURER - FlexGroupsfEZ#ENFS v3 o

* EEEVASVMMI64ITTNF SV RIS ©

* #2:%H FlexGroup F{ & / HiFE&E A/NTFIRA 100GiB o

* R $EFlexGroup BFESIER AN ERMIRE o

BRAFERN FlexGroups B FlexGroups Fl1 T{EE&HMIEN ~ 552/ "NetApp FlexGroup {NetApp) (RIEEF
HOEEEERERE) " o

HEER—ERIEPEIFERS TN REARRAE « eI U ERHTTZE Docker Volume SMIMELFITERE « HA
—{EfER » 3 ontap-nas-economy —fEfEH “ontap-nas°

FHIONTAP : LNAABREE

<code> ONTAP - A4k </code> EBBIFZTLHY NFS i

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"aggregate": "aggrl",
"defaults": {

"size": "10G",

"spaceReserve": "none",

"exportPolicy": "default"
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<code> ONTAP NAS FlexGroup </code> EEENFZHY NFS &l

"version": 1,
"storageDriverName": "ontap-nas-flexgroup",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"defaults": {

"size"™: "100G",

"spaceReserve": "none",

"exportPolicy": "default"

<code> ONTAP NAS #&HH </code> ERENFERAY NFS i

"version": 1,

"storageDriverName": "ontap-nas-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl"
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<code> ONTAP == </code> EEEIFZILHY iSCSI £

"version": 1,
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.3",

"svm": "svm iscsi",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl",
"igroupName": "netappdvp"

<code> ONTAP SAN #&7 % </code> ERENFERAY NFS il

"version": 1,

"storageDriverName": "ontap-san-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.3",

"svm": "svm iscsi eco",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl",

"igroupName": "netappdvp"
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R <code> ONTAP %! </code> ERENFETHI NVMe / TCP &34

"version": 1,

"backendName": "NVMeBackend",
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"svm": "svm nvme",

"username" :"vsadmin"

"password":"password",
"sanType": "nvme",
"useREST": true

PR T 2IE4RBEE 29 ~ EElement$kBE (NetApp HCI / SolidFire) B « tha]{#i RS LEEEIE o

I8 s ER
Endpoint https : <login> . <password> :

<mvip> / json <element-version>

SVIP iSCSI IPiEFIEZIE

TenantName E(EAMSolidFireFFAE (MNRIXF

2~ SR

InitiatorIFace ﬂ%lSCSquLEﬁE%U%aF? I
RTEES T HE

Types QoS#RM

LegacyNamePrefix FHARAR TridentZ 2589 &S © UIRIE

£/ 1.3.2 ZAiIM Trident ARZs ~ i

FRIREH Volume BITHAR « Al
WBRREILE ~ 7 REFEUER

Volume %875 /A HFERIE Volume

‘solidfire-san BEEIFERANAZIE Docker swarm

o

g

https://admin:admin@192.168.160.

3/json-rpc/8.0

10.0.0.7 © 3260

docker

default

B2 RUTESG

netappdvp-
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TTRRESHREEE A

"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://admin:admin@192.168.160.3/json-rpc/8.0",
"SVIP": "10.0.0.7:3260",
"TenantName": "docker",
"InitiatorIFace": "default",
"Types": [
{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000

"Type": "Silver",
"Qos": {
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000

"Type": "Gold",

"Qos": |
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000

B0 el B LA PRl
2 EHAstra Tridenti&EZDockerf B KRB PREIFIERAE T ©

WERRF 4K Trident Docker VolumedMiZEI E20.10 % BT R « FENAHLRLK - BFR
G I AR B iREERR o

ESlES =i
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1. (=RAs5MEE -
docker plugin disable -f netapp:latest

2. TBRRIMHIE o

docker plugin rm -f netapp:latest
3. BRI BN BRI R IEIMIMER configo

docker plugin install netapp/trident-plugin:20.10 --alias netapp --grant
-all-permissions config=config.json

VolumeLiBREMNEBEE/D2{EAFTT ©

@ & =Dockerf FIRAIIRHE o AR IR S E—FohiBi#ES Windows BE o "5H2HEZR
25773" ©

g%oiker swarmB B FLE(TA - AIfhLEAstra TridentE BB FRENRESERNEEPE
z

* Docker swarm B Fi{#HVolume%4#8 ~ MIFVolume IDMAEM—BIVolumes# 585 ©

* VolumeE R Z[F R {EX EswarmeE=E FHISELHES

* VolumeSMHMET (B1EAstra Trident) W BfEswarmz=EPIEEE R EBIIHIT - FFY ONTAP BUEES
0~ AKH ontap-san EEERERANEEAR ontap-nas® ELEN M — eSS IR FI S E N EER
FiE o

HERREREE N AIAEE R IR F NN EMENTE « EREE—ERPBRUASHIRE - MAREZREN K
K1 ; B0 ~ ElementBINAE ] R B HEB EEAFBERRFID o

NetAppEmDockerE M E REER « ERBEMRKERIIIIR -

MREENEREENSEE « URFE_EMEEN—EAHZEESEEERENIISEEME
@ « BIFRIZ 5 —EIHAEE - FlexGroup ONTAP FlexGroup FlexGroup FlexGroup
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i@~ B RRIFASVMREEB I HEZMNEIELIF - FETEZEFREARZE2HRAMEEENS X o ER
A ~ B LIF FERIEYE DNS FH » LURMHER AMEIEE "SVM-DR" ~ MEHD Trident —#EERS ©

FREHIERAVolume#

RIZFEEERAMERE T & ~ RAEIRERABVolume# © ONTAPEEZ R "NetApp Hardware Universe" WA BEAZLT
F4FETF BH ONTAP hrzs ~ UREERELINIRS] o EWGEE AR - ERREFERNMEZHHTrident ~ th & &
HETEREERKM -

Trident ontap-nas # “ontap-san SEEE X & A SERILA Kubernetes :54& Volume (PV) iEff
FlexVolume e It “ontap-nas-economy BE&IF2T0E 200 &B PV i —1E FlexVolume (AJEZETE 50 % 300 Zp

&) © “ontap-san-economy EEENFEILE 100 Zf PV I —1E FlexVolume (AIERTETE 50 El 200 Z /) - BE
BRTrident{t BREERA_LNFME R HHEE « [MREZIESVM LERERS] o el G < T BITIEBI(E -

vserver modify -vserver <svm name> -max-volumes <num of volumes>

B9{E “max-volumes B RIRIFFFE BV LEIRH MR -

s FEEDHAHVolumeZBEONTAP
* {BFEHBTE TridentyMERECE Mt FEBE XA VolumeEi2
* KubernetesfE X TEEA S FERMIFEHIEEH 2

It “max-volumes {E21E ONTAP & FFAEEIERL L « MIFE(ERI ONTAP Ei%i E « BB RRHERE o
EONTAP ~ ERIBESIBE —LEER ~ Al « R EREHRNEREEE I EESH BN EMERR,
S2BIONTAP 2R ~ LEIEER T£&E) &ZAIEH20001EFlexVolumes © B AVolumeH =4 12501 FIEE S
2 o B~ MRRE "EEE—EERIERE SVM ~ SiEEEAHE —EMISKNESRETERKE (A
g0~ ARAE) ~ A5 —(EERERAFIA Trident BEIRFCE Volume FIEHR - BRMTETIZEZA ~ AJiE
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BT 1T RS AV ER & A/ ~ ISt fEEZ & FAKubernetesIOAE o

293


https://docs.netapp.com/ontap-9/topic/com.netapp.doc.pow-dap/GUID-B9E36563-1C7A-48F5-A9FF-1578B99AADA9.html
https://hwu.netapp.com/
https://library.netapp.com/ecmdocs/ECMP1368859/html/GUID-3AC7685D-B150-4C1F-A408-5ECEB3FF0011.html
https://library.netapp.com/ecmdocs/ECMP1368859/html/GUID-3AC7685D-B150-4C1F-A408-5ECEB3FF0011.html
https://library.netapp.com/ecmdocs/ECMP1368859/html/GUID-3AC7685D-B150-4C1F-A408-5ECEB3FF0011.html
https://library.netapp.com/ecmdocs/ECMP1368859/html/GUID-3AC7685D-B150-4C1F-A408-5ECEB3FF0011.html
https://library.netapp.com/ecmdocs/ECMP1368859/html/GUID-3AC7685D-B150-4C1F-A408-5ECEB3FF0011.html
https://library.netapp.com/ecmdocs/ECMP1368859/html/GUID-3AC7685D-B150-4C1F-A408-5ECEB3FF0011.html
https://library.netapp.com/ecmdocs/ECMP1368859/html/GUID-3AC7685D-B150-4C1F-A408-5ECEB3FF0011.html
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B ETridentEAEECHAP

TR AR RIRE ZTISECHAPRIEN 2 B IR EAE LB ES « WESVM_LEEIATridentBXFACHAP © £/
"useCHAP B Im#HREPRI S8 « Trident EEFA CHAP Bg5& ONTAP &i%AY iSCS| Z#R o

B {EFASVM QoS/RE!

EEFIONTAP EAZESVMHISVMBISQoSIRE! ~ [R&ITridentfr R EFTFEFRMIIOPSEE - EHBI "Tafsinz"
BRI HIA S BB RZ Trident SVM LMY T & E, o

1R B] LU 241 H ER P I SVMBYQoSIRE! © IONTAP ERHEEMEN « ;2R EHRRIEIHXHE o LUTEH)E
IZQoS/EH| « #&SVME] FBRY4EIOPSIRHIA5000 ©

# create the policy group for the SVM
gos policy-group create -policy-group <policy name> -vserver <svm name>
-max-throughput 5000iops

# assign the policy group to the SVM, note this will not work
# if volumes or files in the SVM have existing QoS policies
vserver modify -vserver <svm name> -gos-policy-group <policy name>

LLESh ~ YNERONTAP EBVRR AT HBILEINAE ~ eI E B ERAQoS TR FRER SR ELIFEHNERIEE - AE
4 QoSEISVMEAKRE AR ©

AR ELFEHERMIOPSHERURNZER - HPaE !

© FRREEFNEMTEaH - MIREHMTEEHEKubemetesTPERR « FESRMEER » BRELT
FEHTERINREFREE -

) %ﬁﬂmlfiﬁﬁgﬁﬁﬁﬁqﬁﬂﬁ o NRBEBRBTHITSIOPSERNITFEH  EQoSRAIFERTREE
s UAECIE ~ TESVME#RIEIKEIQoSIR RIS EXFA BERC E A SVMAVHRE H AMEERIIOPSER - MNRAE P —
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AR EAALUKSINZ R HIRE o
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grep "aes" /proc/cpuinfo
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"storage": [
{
"labels":{"1luks": "true"},
"zone":"us east la",
"defaults": {
"luksEncryption": "true"

"labels":{"luks": "false"},

"zone":"us east la",

"defaults": {
"luksEncryption": "false"

by

2. {#F3 ‘parameters.selector' L LUKS INZRE&EATFM o Flu0 :

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: luks
provisioner: csi.trident.netapp.io
parameters:
selector: "luks=true"
csi.storage.k8s.io/node-stage-secret-name: luks-${pvc.name}
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}

3. BB ELUKSERZIERIME o Flan :

kubectl -n trident create -f luks-pvcl.yaml
apiVersion: vl
kind: Secret
metadata:
name: luks-pvcl
stringData:
luks-passphrase-name: A
luks-passphrase: secretA

MR
LUKSHIZHARR & £ 757 FAONTAP B4R B RHM BRE i B2 B M e i o
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FEA LUKS Volume fY#&im4RAS

EEEA LUKS Volume ~ fEABTERIRAFER luksEncryption 4 ( true © luksEncryption BEIBEEHF
Astra Trident BREHE (‘true fIH LUKS ( false) HARE LUKS) » WITFHIFR o

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2

svm: trident svm

username: admin

password: password

defaults:
luksEncryption: 'true'
spaceAllocation: 'false'

snapshotPolicy: default
snapshotReserve: '10'

B EA LUKS Volume B PVC #HAE

EEFEEE A LUKS Volume - 3185185 trident .netapp.io/luksEncryption 4 true ™ MifE PVC
RE SRR LUKS BREFLER ~ MNAREHIFRR o

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: luks-pvc
namespace: trident
annotations:
trident.netapp.io/luksEncryption: "true"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: luks-sc

TEELUKSHE R HE
] DAEEEL UK SIS R 2R DSl FE s R e s ©

@ ANSCEN  IRIFCERSZEEABREMMEIRE « RIBILZFAISI A - MRSENEMENEE
95\1’3 FEEAHEHIRE - MBBERRARIINE B EAFH o
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FAREETLE

WNREISEFMPILUKSERIE IS 2 BB SR EHIPod ~ B 84 L UKSERAZBISRIR ° B HAYPod
BE « Astra Trident® EEERBEIEE | AYLUKSIEREZ20E B2 R 19 /E A SR iBRASRES ©

* MRFEREE _FAYBRAE IS SR RV ER PIBRABIS AT - e84t o
* UNRHIEE SRR Z PN ERPERMEEIBAER « BIEZBEILE "previous-luks-passphrase’ 28 °

1. #1¥ node-publish-secret-name # ‘node-publish-secret-namespace StorageClass 2# o

fuan

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: csi-san

provisioner: csi.trident.netapp.io

parameters:
trident.netapp.io/backendType: "ontap-san"
csi.storage.k8s.io/node-stage-secret-name: luks
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}
csi.storage.k8s.io/node-publish-secret-name: luks
csi.storage.k8s.io/node-publish-secret-namespace: ${pvc.namespace}

2. BB IR E SRR ERVIRA RS

Volume

tridentctl -d get volume luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>

.luksPassphraseNames: ["A"]

Snapshot

tridentctl -d get snapshot luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>/<snapshotID>

.luksPassphraseNames: ["A"]

3. BHHEFEEAILUKSIEE: « LUSEFBIFARIVEDS  FE{R "previous-luke-passphrase-name’ £ “previous-
luks-passphrase’ FcHTHYZREFERT ©
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apiVersion: vl

kind: Secret

metadata:
name: luks-pvcl

stringData:
luks-passphrase-name: B
luks-passphrase: secretB
previous-luks-passphrase-name: A
previous-luks-passphrase: secretA

4. B FMIPod A E Volume ° 35 SRXENHEEFRER
S. FEERIEMTIEE iedd o

Volume

tridentctl -d get volume luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelD>

...luksPassphraseNames: ["B"]

Snapshot

tridentctl -d get snapshot luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>/<snapshotID>

...luksPassphraseNames: ["B"]

+
i

QETEHIRE MR _EERIFRHVBRARER « 7 ShEiEmm s o

R

(D MR ELIMEZIEREEE ~ FlU0 luksPassphraseNames: ["B", "A"] ~ HEEARTE o KA1
FEEEFTRIPOd L E s STR hiEdd o

EFVolumelE 7

1R Bl LUTELUKSHINZ I Volume _EEX A VolumelE 7 ©

1. BYA "CSINodeExpandSecret THAEZZFT ( beta 1.25+) ol "Kubernetes 1.25 : & Secrets#ETEIELE
[[HYSCSI VolumelE7e" Fsf4E  5H52R o

2. #i8 node-expand-secret-name # ‘node-expand-secret-namespace StorageClass Z2& o §40
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apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: luks

provisioner: csi.trident.netapp.io

parameters:
selector: "luks=true"
csi.storage.k8s.io/node-stage-secret-name: luks-${pvc.name}
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}
csi.storage.k8s.io/node-expand-secret-name: luks-${pvc.name}
csi.storage.k8s.io/node-expand-secret-namespace: ${pvc.namespace}

allowVolumeExpansion: true

==
&
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IHEHRNMHFE StorageClass ° IRMEEER "StorageClass BBt © 52 EONTAP FHIEEUMSE

1. £k storageClass ~ #ZE M "provisioningType Z&if o

2. FRIFERIERP - #5845 Volume LB EEHiFE "backend spaceReserve parameter' & ©
WA RE(REMER IMIER T PVC, th A& MR R AV RERE & 2
Kubernetesft1.10hRFH% BEIRIFAPVCIRE ©

KA LIEFE B Astra TridentFRZ2IZHINFS PVCsE ?

Y o ] LAYETE B Astra TridentPr 2L AR A EEBE o 55F 2 ~ Volume BEIEFTONTAP 2 E AR TridentRy
IjJHI:. °

KU EHIEE R SnapMirrorEi{RsE (DP) SBEARNETURFE A ZHAERE NS ?
ANRIMERIAIEE R DPIER S B4R « BMIEEEA ZLM o LTUEITHEERAS

Error: could not import volume: volume import failed to get size of
volume: volume <name> was not found (400 Bad Request) command terminated
with exit code 1.

Make sure to remove the DP mode or put the volume online before importing
the volume.

EIRFCRBUN A& ZE ENetApp=EE ?

S ENetApplEFREEHERE « Kubernetes{#FERECRATLAEIEE o ENetAppFRER AR ERNEMELE
—_rKubernetesEEEE ERF ~ Astra TridentZ ESETERACE ~ BANEL£ER o
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R o Astra TridentSZ IRICIRERE T FER AR B IRIBANIF @R E - EEWIRBEIL PV ~ BHETE
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AL H#72EVolume Snapshot B #7348 SUAE 2208 2
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IEIRHFFHEHIRE ZRESEONTAP WARERIRER ?
EERHIREZERONTAP l—EHAEENRE « SFRITTIIDE -
1. IR SRR AREPod o

2. FEBONTAP NetApp CLIEEOnCommand (&R4AEIEIER) EIEEFREAIIREE o
3. EFENEIFEATERPod °

EEEEERTEAHHXZHESNSVM L « HHFREETTridentE FACE ?
RIS EENFSIREENNSVMIRMAIRE 2T B HHZIRR - HH ¥ TridentFTZIINVHIRE « BSIEMAHH

ZRAR o ONTAPE FISE G SR B SR B IR o FATridentiZ I ZEMIR &R « BIREC EHIRE Z{DRBONTAP
REMEHEAZEHER -
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Kubernetes o sFdn % ZE I FR BV ETFEER! o R ~ IEaT LUfEEFAKubernetes R PR &8 dn % ZE IRV 4 I A 724851
ERE  FESERFEFERICE (BEGEZEM) - RS EHERENEEGREMER A% HT
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* YN Trident Pod FAIEERE) (FI40 ~ & Trident Pod -ETEREER T « BASS DR MRt 4E RS
ContainerCreating) ~:A#{T kubectl -n trident describe deployment trident s iff
kubectl -n trident describe pod trident--** 1ZHZEIMNTHR o EH kibelet HEE (FlE0
BB journalctl -xeu kubelet) REEE)-

YR Trident sSCEHRA BHINEN « ERILURIEZEER « RIEREEERESE - E5% Trident BB
$EMEIC -a o

RBFERMLECTRPIES level=debug msg‘ﬁﬁﬁge%&/@{fiﬁ% ‘./tridentctl logs -n
trident °

HEEEERE

kubectl patch torc trident -n <namespace> --type=merge -p
'{"spec":{"debug":true}}'

EEEHEEFTA Trident Pod « AJAEEEHFERER] o Lol UEENH BTN TF8) BREEE—
“kubectl get pod -n trident™ 2 ©

AR Astra Trident 20.07 #1 20.10 > FAI? tprov & “torce
BHelm—iE% it

helm upgrade <name> trident-operator-21.07.l1-custom.tgz --set
tridentDebug=true’

LR AR

./tridentctl uninstall -n trident
./tridentctl install -d -n trident

s AT UERIBERTIA ~ UBISSERIGRIEIECEE debugTraceFlags © il ~ £ Trident se&kFE
f1#E debugTraceFlags: {“api”:true, “method”:true,} UEYS ar1 MU 7:ES - IRAW
BIGAILL " debugTraceFlags fEFERE “tridentctl backend update ©

* {#F3 RedHat CoreOS B ~ 55FEE iscsid' B LERIRE ERRFD ~ MARTERZENE) o & n] LUEF OpenShiftiss
4HRE SIS ER B N AEAR SR SE R LEVE2E -

* {#F3 Trident B ~ & RBYRIRE "Azure NetApp Files" @ F AP ini%E Rk SRR EHERER B - 1%
Trident F3RHVEEEEER ~ 352 R"Azure NetApp Files"4HRE o

* MREHR PV HEEI A 2REFEEARE « BEE rpcbind BREWIETERIT o FREEIEERRFIENEY
BIEREN « WBERES rpcbind EFEHIT o WeIUBITHHEZMARIGERIF ~systemctl
status rpcbind ARE& “rpcbind e°

* MR Trident BIHEIIRE ZAMHER TIEREE « B “failed FISE 2 K 2 8 5 B2 I ABRANEAY SVM/admin 58
78 o [FEEE L Trident Pod EHTEIREEN "tridentctl update backend RI{E1E tERERE ©

* MRETELL Docker (AR ERHITRIEIZEE Trident REBFI#IRRIRE  FAE R MUIERZREE Trident --in
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cluster=false ° EAGFERALERR Pod - A ZEEAEREMEEERRRE trident-

installer ©°

* £/ "uninstall parameter <Uninstalling Trident> TEH{ TR KB EITEIE ° RIETER » IBIBAZR

BRTridentFMZZVEFEKA « BMEFEFITHIEETR « L2 MBEFLERBREE °

* NRIEE[RIRZERR Trident ~ 55T tridentctl uninstall B SUBBER Trident o THEHFFER

"Trident RZAS M{FERAMLEITELE tridentctl installe

* INZEZ % ~ MR PVC £1EMEEET Pending ~ #11T "kubectl describe pvc AIIRHEARE Trident A{AE %

Al PVC BRE PV BUEHME

FEREETH Trident BEFRKIN

WMNREEREHEFRKILE Trident » BJEFRERIAREE TridentOorchestrator ¥ “Installing %
‘Installed o NRGEZRE| "Failed IR  (BIRIEERZEEME « BIEHIT TGS RIGEIRESRIECER |

tridentctl logs -1 trident-operator

EHETridentBH FARHIECER A LUE L EFRTE © A9 ~ B —(ERE R SER BRI BRIRIE PR L E SRR
FRERRY A SRR o

BT Trident KMRE ~ KFEZEE TridentOrchestrator AAEE o
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kubectl describe torc trident-2

Name: trident-2
Namespace:
Labels: <none>

Annotations: <none>
API Version: trident.netapp.io/vl

Kind: TridentOrchestrator
Status:
Current Installation Params:
IPvo6:

Autosupport Hostname:
Autosupport Image:
Autosupport Proxy:
Autosupport Serial Number:
Debug:

Image Pull Secrets: <nil>
Image Registry:
k8sTimeout:

Kubelet Dir:

Log Format:

Silence Autosupport:
Trident Image:

Message: Trident is bound to another CR 'trident'
Namespace: trident-2
Status: Error
Version:

Events:
Type Reason Age From Message
Warning Error 16s (x2 over 16s) trident-operator.netapp.io Trident

is bound to another CR 'trident'

IFEFR R REFE TridentOrchestrator  AMNZEE Trident B o HNE{E Kubernetes HERFERE—
8 Trident #HITERE » FItIREAETHEREETMIEERERE—ETURINERATERE

"TridentOrchestrator ©

EESh ~ ERER Trident PodRUAARE ~ BE SRS AR ERRIER ©
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kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

trident-csi-4p5kg 1/2 ImagePullBackOff 0
5ml8s

trident-csi-6f45bfd8b6-vfrkw 4/5 ImagePullBackOff 0
5ml9s

trident-csi-9g5xc 1/2 ImagePullBackOff 0
5ml18s

trident-csi-9v95z 1/2 ImagePullBackOff 0
5ml8s

trident-operator-766f7b8658-1dzsv 1/1 Running 0
8ml7s

TRAILUBEREE ~ AN KEN—HZERR[RE « FrlPod A2 4IA1E ©

EEMRILERE « (RFEZ4REE TridentOrchestrator CR o 3{&E » e LAMIPR TridentOrchestrator
» M{FERIERE B ERNERRIUTNES °

{ERAINEY Trident 2f& tridentctl

757 B B SERRRIR A ~ MR MUERS I BBERRITEEREN -4 « EGRBEIEEL « WiFB AR
REFTE

./tridentctl install -n trident -d
ORI Z & ~ IR TS A BIEZEE « AEBEBEREIT tridentctl instal 85 % -

./tridentctl uninstall -n trident

INFO Deleted Trident deployment.

INFO Deleted cluster role binding.

INFO Deleted cluster role.

INFO Deleted service account.

INFO Removed Trident user from security context constraint.
INFO Trident uninstallation succeeded.

=2 #2p& Astra Trident 1 CRD
AT L ST 2R Astra Trident MIFFAZIIME R EKRE - UKRERRMBETTER °

(D EENERESRIER o FRIEEABE 21228 Astra Trident ~ BRFENEEM - EEEFABRERES
BB TR %4t Astra Trident "f2f& %24 Astra Trident" ~ s5 2R ©
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TridentZE&F
EEMRZEE Astra Trident ~ YA Trident EHEF5E 28R CRD

kubectl patch torc <trident-orchestrator-name> --type=merge -p
"{"spec":{"wipeout": ["crds"],"uninstall":true}}"

fit
=B RERZREE Astra Trident ~ MifEFE Helm 522#f% CRD

i

i)

kubectl patch torc trident --type=merge -p
"{"spec":{"wipeout":["crds"],"uninstall":true}}"

<code> YA </code>
EE (PR EMRZEE Astra Trident 2852 CRD tridentctl

tridentctl obliviate crd

7£ Kubernetes 1.26 EfFM rwx [RGB ZZERIRF - NVMe EiBLIEDERLER

NRITHITRIZ Kubernetes 1.26 ~ AIEERS rwx [RIeE IR ZEREIBY NVMe / TCP B ~ BRRAAEIRE R AE
BRM o THEFHRHHKFRIREEN - FE ~ T A LR Kubernetes FHRE 1.27 ©

EMiERen% 2= A Pod

B B Astra Trident sEE B ZER (NVMe FFEHAGEE) MINNZE Pod BYZEA - INRIEEHIZE ONTAP &im
frmnZefE ~ BIEEHMIIR Pod 2% ~ BUHEEFRERZRE o IEEHFREFZ Kubernetes ST HMINAE ©

KIFEFETHE
MERENRS EEERE IR E (BN ZaRZER) ~ ARBEMES -

1144 dataLIFs

If you block (or bring down) all the dataLIFs of the NVMe Astra Trident
backend, the unstaging process gets stuck when you attempt to delete the
pod. In this scenario, you cannot run any NVMe CLI commands on the
Kubernetes node.

. EIFE$ETH
BB dataLIrs LUBERSTEEINGE o
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If you remove the "hostNQON' of the worker node from the corresponding

subsystem, the unstaging process gets stuck when you attempt to delete the

pod. In this scenario, you cannot run any NVMe CLI commands on the

Kubernetes node.

. AIFELE T
REFEHIE hostNON' BEFZRHAR o
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