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helm repo add netapp-trident https://netapp.github.io/trident-helm-chart
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helm list BAMZRAVFAEL  FIUNRHE « spR =M ~ BR « KR8 ~ BARERRE ~ BETHRRE ©
FEEPETridentEE F

WATFRZIZER « FENEBETridentiEBR F ©

$ER | ¥ETKubernetesE £V E

BEGEET ALinuxE - AT ECETEE EME_» "SZIEHKubernetes= 5" TR HERER ©

@ fEFHOpenShift ~ £/ oc MIE kubectl EATFABEEHIF « FBAHIT R - admin*EA oc

login -u system:admin 8% oc login -u kube-admin °

Y

= BB :EKuberneteshR s ~ 5517 A& < ¢

kubectl wversion



HEBERIESTABKubernetesZE 2 EIRSHIR  FHIT TS !

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

EERBEE UM Docker HubESENE MR EYPod ~ M EBPodERERERTFRA ~ AT FIHS !

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

TE2 I THIREESEE

#€21.015345 ~ TridentBHF FriR =K E - SEEA TridentEH F KL ETrident « MEREIL
() rridentorchestrator ESTEIRES (CRD) MEHEMER - FEREAstra Trident2 A1 » 15
RS T S BAR T RIES o

1. AR T ELHEER AR A A TridentZEEFE X EH "GitHublY_AssetsEEL" o

wget
https://github.com/NetApp/trident/releases/download/v22.04.0/trident-
installer-22.04.0.tar.gz

tar -xf trident-installer-22.04.0.tar.gz

cd trident-installer

2, {ERBEENCRDEEEREI TridentOrchestrator P EKRHBEIARIEEI TridentOrchestrator
HEBBIERUESIREENZE o
BITTSaR< -

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

3. Z1 TridentOrchestrator BIUZPREKRHAZE « BRI FIIREESEFMENER :

© BEENRFSIRE

- BEACNEEACREERBIRS
> HBAIPodSecurityRE|

© EEERS

TridentZERN B S ERELEERNENEE « IRIBFER « RIFEFIEEP trident SRZEM © 1
RZE trident RE[MAEE « AEATIENBERELSRER °
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kubectl apply -f deploy/namespace.yaml

4. Al EIETER LB TR P IEEE T trident PP ~ BEZE R serviceaccount. yaml ©
clusterrolebinding.yaml # operator.yaml RMMBEN AL bundle. yaml °

BT IS UAEFHYamBE N EEEH bundle. yaml A kustomization.yaml :

kubectl kustomize deploy/ > deploy/bundle.yaml

HIT T S UBIERLFEEEE !

kubectl create -f deploy/bundle.yaml

o. AREMEREEIRIEENNEE  FHITTIIDER ¢

kubectl get deployment -n <operator-namespace>

NAME READY UP-TO-DATE AVAILABLE AGE
trident-operator 1/1 1 1 3m

kubectl get pods -n <operator-namespace>

NAME READY STATUS RESTARTS
AGE

trident-operator-54cb664d-1njxh 1/1 Running 0

3m

EEERENNEII—EEREPHP—ETFERS LHITHIPO -

@ Kubernetess= 5P R FEE*—EEH FHITERE* o AW TridentZEENZEZFE o

WEE3 . 1 TridentOrchestrator WZ%ETrident

RIRIE R LUE REE F R L8t Astra Trident ! BB TridentOrchestrator © TridentZ 2 MEMIFEL
MEEHEE TridentOrchestrator ° & GRIENIFAIZLEE trident BT/ ©

11



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:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPVG6: false

Autosupport Hostname:

Autosupport Image: netapp/trident-autosupport:21.04
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:21.04.0
Message: Trident installed Namespace:
trident
Status: Installed
Version: v21.04.0
Events:
Type Reason Age From Message —---- —-—-———-—-— ——— ———= —————— Normal

Installing 74s trident-operator.netapp.io Installing Trident Normal
Installed 67s trident-operator.netapp.io Trident installed

Trident@ & Fel:EXERAFREM « BiJAstra TridentfI LS, TridentOrchestrator (RIEER/ "HET
Y TridentZpE" o

AYAREE TridentOrchestrator ISHHZEE TR « WEERZEM Tridenthi s o

12



EEEH
38

=R EH

BRIEEIEEFEA LT A% 4 Astra Trident
TridentOrchestrator CR.

Astra TridentB {IhZe4E o
A2 ~ 121FE EEEbRZEEAstra Trident

spec.uninstall=true°
Astra TridentEf#kR %24

SEERARIE (B - ERTSAEIRZE Astra Trident
; EEER B ESCILARRERIE - MRUILRREEF
£~ SRR

EEEFTEEMRANRZE

°© TridentOrchestrator KEMH - 3—ECEKEF
o

ZHEEHAAYARAE TridentOrchestrator EEHKIR Installlng Z Installed °c IREEHRE Failed AR
ERHI2EEREBITINGE « BREZIGTIR(EERECER - AR "SR BE °

SR BB BERIIMPod ~ FEsPAstra TridentZ &2 BB !

kubectl get pod -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-7d466bf5c7-v4cpw 5/5 Running 0 1m
trident-csi-mro6zc 2/2 Running 0 1m
trident-csi-xrp7w 2/2 Running 0 1m
trident-csi-zh2jt 2/2 Running 0 1m
trident-operator-766f7b8658-1dzsv 1/1 Running 0 3m

e LER tridentctl BEZR

./tridentctl -n trident version

Fom o from e +
| SERVER VERSION | CLIENT VERSION |
pom e frmm e +
| 21.04.0 | 21.04.0 |
Fom e oo +

MELEAILEERT R In - F2H "SERTE -

gt Astra TridenthRZs ©

Q@  WESEBHRIERIHRIE « S SR BR -
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BHi]Trident&ZiEH ZPE

TridentEEF o :ZRERATNEBE « H:TAstra TridentfIZL2E ST TridentOrchestrator g

2R TRUBGEMRE !

k8sTimeout

silenceAutosupport

enableNodePrep

autosupportImage

autosupportProxy

uninstall

logFormat

tridentImage

imageRegistry

kubeletDir

wipeout

imagePullSecrets

controllerPluginNodeSelect

or

controllerPluginToleration

S

nodePluginNodeSelector

14

=R EH

At ZdtAstra TridentByer %4 22/
EX B Astra Tridentfy{E$EIH5E
FEiBIPv6ZEEAstra Trident

Kubernetes{E&£ g

A7 AutoSupport BEIHEIEERAS

X ZENetApp

)E@J"’éiilf’ﬁﬁﬁ%ﬂﬁﬁ‘?lﬁ (*BETA* §
EAIN A2 B AutoSupport

RIBEARIILINIILEIFE « ARE
#XAutoSupport &8l IhAE

AR RG2S Astra TridentBIFELE
FH(HEHMYAstra TridentiZigi& =t

[text ~ json]

Bt Astra TridentPR{&

REBEERAIERAE ~ BTV

<registry

FQDN> [ :port] [/subpath]

Ei% Fikubelet B $#ERIE

BRI TS EE# BRAStra Trident

NEIRBE

R EBE R ARG AT

AT TridentiZ 23 csiMIFZET
Z PoddYEL T B EAEEENES © 870
Bdpod.spec.nodeSelectortg[E] °

BB 1T TridentiEHI83csisMIFET

ZPodBIRERAEST o BT

Bapo.spec.TBolerations#H[E °

#17Trident Node SCSIFMHTZ
Z PodYEL AT EEAEEENES © 830
Eipod.spec.nodeSelectortg[aE] °

30%

i

INetApp/TridentB % 15
:21.04.0]

ll<a
href="http://proxy.example.com:888
8l|ll
class="bare">http://proxy.example.
com:8888"</a>

INetApp/Trident : 21.04

"k8s.gcr.io/sig-storage (k8s 1.19+
) Tkay.io/k8scsi"

"/var/lib/kubelet"



W

% 55 AA 6

nodePluginTolerations BEE#H1TTrident Node SCSI9MIME HETFERI(E ; =
NZPodBIAEEREST © &3
#ipo.spec.TBolerationstH[E] °

spec.namespace {35 TridentOrchestrator URMEZETERME R R Astra
() Trident LB BUEAE R EAstra TridentZ B BT © BIUEEME SRR
TridentOrchestrator B84 Failed o Astra TridentRN T E B in L T EfRE o

MFEHEICPoI SR « HSB HPodiS RS «

e EEERER LB TridentOrchestrator MBETZREE o SFHIUIT -

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

MRS —EER ~ SREAGN{AIfE A ERLEIN 2R R EBE Trident :

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

NMREHEERFTTZERNARUIMNMIAR TridentOrchestrator BE R « BEZEZEFEH tridentctl EXE
AIREBEEBMNER]YR Ki2EE o
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{EAtridentctIZfE

R LAfEFERZE Astra Trident tridentctl ©
R R R AE "B S IRTEIE RS EMAT LT R o

EEBIHE - F2H HHEE -

© ©

REBNER
EEERE Astra Trident ~ ABRTE T RIS -

* 1R¥EA T IENKubernetes 2 E I SEEEAER o
* BB LUTFEGZ 3B FINet AppfETFE R 4R ©
s AU FREKubernetes TEENELHM S FEE R o

s IRE—EBLinuxEH# kubectl (8 oc (MNRIEFEAOpenShift) BZREENETE A EIREEHEHAMKubernetes
EEo
o

* B KUBECONFIG $5MKubernetes# E4HREAIRIZEAE) o
s ICEEUA "B Astra TridentFrSERIRRZE" o
* INREFERAKubernetestBECDocker Enterprise « "s5 1k B {th{fIAYF EREYFACLITZEL" ©

{AIEE ? AHET | SERIBAIE o
BT BOVIERIEN « SR s o
$EE1 | ¥EiKubernetes EEHIEK
HACEEBALnER « ARRECEAEEEE T - "SENKubenetes 5" MHA LR o

fEFOpenShift » fEFLEEERA oc MIF kubectl ERERIPIEHHITP « EREZITHITRA

>admin*& A oc login -u system:admin 3 oc login -u kube-admin ©
LB EmEKuberneteshiZs ~ 5T A<

kubectl version

+

= BB ERETEBKubernetes 2 EBIEES#IR « FHITFHHS ©

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

EHERERE A MUEDocker HubRENERMERIIPod ~ TFEAPodMEREREFRA « BRIT TG -


https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.netapp.com/zh-tw/trident-2207/trident-concepts/intro.html
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/
https://docs.docker.com/ee/ucp/user-access/cli/

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

#BKubernetesfAlAR2hR A o ZdEAstra TridentPF & {# FE LEINAE o

TER2 | TR ERERREI

@ TridentZ 212X & E L Trident pod ~ R E FSR4EEEARRERICRDIY ~ WA TENERYCsi
sidecars ~ BN E RECEM SR EMIINEZE T o

ISR FE RN R AR AS A TridentZ 212 R E G "GitHubfY Assets@ES" o
fFan ~ NRRFREA21.07.1 ©

wget https://github.com/NetApp/trident/releases/download/v21.07.1/trident-
installer-21.07.1l.tar.gz

tar -xf trident-installer-21.07.1.tar.gz

cd trident-installer

ST ER3 . L2t Astra Trident

1T~ EFEN SRR P LEAstra Trident tridentctl install @5 ©

./tridentctl install -n trident

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-csi-679648bd45-cv2mx

INFO Waiting for Trident REST interface.

INFO Trident REST interface is up. version=21.07.1

INFO Trident installation succeeded.

ZREXTHE - BEKGEER o IRIBKubernetes B EFIEIEE « LAREEEEFEZHIP -
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kubectl get pod -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-679648bd45-cv2mx 4/4 Running 0 5m29s
trident-csi-vgc8n 2/2 Running 0 5m29s

./tridentctl -n trident version

MREEDEL LAMSEHNEE « RREETRULPER « BRR7TEREAstra Trident o SEHEEEIT T —F 57
20 "SERIE -

i ~ MR ZERERMINTR « FIEFERE HITH* trident-csi-<generated id> > FHMHKRZRE o

MBBEANERRIN « HSH R B -

ERIERVEEE S

TridentZ X AELEFTBM © FI80 ~ MNRESE TridentBGE R FAE FHFE « AR LUER RIS EMEGS
8 --trident-image ° IR EARE TridentBR & K FREM csi sidecarfR R EREITAEREEFE « RIFFEHIEE &M
FEMAIE --image-registry X238 » AN <registry FODN>[:port] ©

INRIEERKubernetesAZERRZ ~ A kubelet i ERMRBIE—RRERSEUIMNIRRE L
/var/lib/kubelet ~ A LUFERRISEZFIRIE --kubelet-dir ©

NREFESFTZE - MARELRENSIEAF - o] UBFTEEIEZR o FH --generate-custom
-yaml ”%(ﬁrtté#'z_tqﬂL_L"F@JYamlff £ setup BEE .

* 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 MO LR B CRIBRINLUEDR « AR --use-custom-yaml UREHITERE °
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./tridentctl install -n trident --use-custom-yaml

¥ T 2RI0E ?
ERE Astra TridentZ & ~ G LUMEAEIE T B In ~ BIAEFER ~ EBEMIREE « U ERIEEPod °
STE By Bim

CIRERI LB IR T8I ~ HAstra TridentFRECEMAIRE o BHEEEM » 5581 backend. json BEHER
HHNEE - FREBIHBERABREESEG T EDILE] sample-input Bk o

B2 EREE MRNAARIREEREERZNFEENR  F2HE -

cp sample-input/<backend template>.json backend.json
vi backend.json

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

fomm - Fomm e et
T e i+

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

fosssssmmm==== fosssmmmsema=ae=s fremememessesosssss s s s s s s e o= ===
f======= fmmmmeme=s “F

| nas-backend | ontap-nas | 98el9b74-aec7-4a3d-8dcf-128e5033b214 |
online | 0 |

fossssssm===== foss=ss========== e Bt
e fro— e +

WNRBILKY ~ RMBIRAALARIE o TR MUBMIT M < RERCER ~ UHIERRA :

./tridentctl -n trident logs

Eﬁ@/?FE_ILEZ % « REREIED R « AR BE—REIA - MEESREBEEWR - F2H "SRR &
573 o

DER2 | IR FEER

KubernetesfE A& (EBISERFEMIREE S (PVCS) RECEMIRE "#F4R5" k=il - ERESEREFEE
# ~ BiEEFLRR G Z BRI FrERNER EEE&‘t (FHIpzTrident) ~ UKRZERHHERLERINTE ©

3 E7FSERKubernetesEAE BIEE MR EEMIEE o 87 NAAREEEZBLEL—ESEPEIIMNER
LU{EAstra TridentfE B & REC & FTBVHIRE o
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R EBENREEFERUAERD sample-input/storage-class-csi.yaml.templ ZEIZTFEMHIEY
1&2 ~ EXX BACKEND TYPE {#175RENTETNL7E o

./tridentctl -n trident get backend

fossssssm===== R femessesssssssasss s e se s esssss s
from e fr e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

S T L e e
S fremmmeme== iF

| nas-backend | ontap-nas | 98el%b74-aec7-4a3d-8dcf-128e5033b214 |
online | 0 |

fosssssma===== fosssmsmsm==sms= e R et
f=m===== fememema== +

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

iE2Kubernetes¥F ~ FRLUE AT LAERS kubectl fEKubernetesHiEIT ©

kubectl create -f sample-input/storage-class-basic-csi.yaml

IRE IR EZ S EEIKubernetesHlAstra Trident® Y™ basic ~ csi *(#1FZ4E5! « MAstra TridentfEz% BT B IHIFR
£&o

20



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"

TEE3 . FcEFE —{EVolume

IREETUENREELE E—EVolume T ° Ea@EBEIKubernetes® ey, "HE8HIEETE" (PVe) ¥t

AR TR (#FEER IR & 2 1L — Bk A E LR

FA2H sample-input/pvc-basic-csi.yaml FIU0 : FEHEEEFIER BB

=

FREZIIRY M o
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kubectl create -f sample-input/pvc-basic-csi.yaml

kubectl get pvc —--watch

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Pending

basic 1s

basic Pending pvc-3acb0dlc-blae-11e9-8d9f-5254004dfdb7 0

basic 5s

basic Bound pvc-3acb0dlc-blae-11e9-8d9£f-5254004dfdb7 1G1i

RWO basic s

$ER4 . TEPodFh I EHLFEE
IRTEEF MBI IR E o FMHSHEH I ZEPVEINGinf&Pod /usr/share/nginx/html ©

cat << EOF > task-pv-pod.yaml
kind: Pod
apiVersion: vl
metadata:
name: task-pv-pod
spec:
volumes:
- name: task-pv-storage
persistentVolumeClaim:
claimName: basic
containers:
- name: task-pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/usr/share/nginx/html"
name: task-pv-storage
EQOF
kubectl create -f task-pv-pod.yaml
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# Wait for the pod to start
kubectl get pod --watch

# Verify that the volume is mounted on /usr/share/nginx/html
kubectl exec -it task-pv-pod -- df -h /usr/share/nginx/html

# Delete the pod
kubectl delete pod task-pv-pod

LB ~ Pod (FERTERN) ABEE « BHEREAET - MRFE - CAILREMPodfEM o
AEMIBREERE  SEMIEREARK -

kubectl delete pvc basic

CIRFERTABITEM T ~ fg0

* REHA R
R EAETEAER] "
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