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1. E@z8KuberneteshRZs :

kubectl wversion

2. B R EEIEEREIR ¢

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

3. FEsR R LARRBhfSEFADocker HubBR{&AYPod ~ M BPod AR EAR EHEF R4 ¢

kubectl run -i --tty ping --image=busybox --restart=Never --rm —-- \
ping <management IP>
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wget https://github.com/NetApp/trident/releases/download/v23.04.0/trident-
installer-23.04.0.tar.gz

tar -xf trident-installer-23.04.0.tar.gz

cd trident-installer

WER2 : #17 TridentOrchestrator R EXH
L:‘Z TridentOrchestrator HEJE/REEZ (CRD) o i1 TridentOrchestrator HEBHFIEIR ©
AEAPEERNCRD YR FEERZS deploy/crds MJEIL TridentOrchestrator FFEXRH

kubectl create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
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* HWI#IT Kubernetes 1.24 SRERIRAHIERE * 55F M bundle pre 1 25.yaml ©
* HHHIT Kubernetes 1.25 SRR AAIEREE ~ 5568/ bundle post 1 25.yaml ©
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* IRIETERL ~ Trident R EEPIPBERF trident AR o WRE trident MBEBMAEE F
ERUTANERIL :

kubectl apply -f deploy/namespace.yaml

* AJEIEM AT BEEFEF trident SHZEM ~ BH#f serviceaccount.yaml ©
clusterrolebinding.yaml #l operator.yaml MFRAEFEXEHAEIEZE kustomization. yaml ©

a. &3 kustomization.yaml EA 7S » HFESF <bundle> bundle pre 1 253
bundle post 1 25 LA Kubernetes hRAs 2 EHE o

cp kustomization <bundle>.yaml kustomization.yaml

b. FAUTHLHEEEMN (HFM <bundle> B) bundle pre 1 253 bundle post 1 25,
Kubernetes hrzs 2 EHE o

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

1. BUBRIHELEE

kubectl create -f deploy/<bundle>.yaml

2. IBRIIERT  BENEAE -

kubectl get all -n <operator-namespace>

(D Kubemetes e AR —EEHFH(TER' o IR Trident BIEE NS BEE o

P$ER 4 . B3 TridentOrchestrator W& Trident

EIRIERIIAEEAL TridentOrchestrator MiZ28EAstra Trident o &t R]LUERE "EH T E I TridentZ2E" EHEFH
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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:23.04
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:23.04.0
Message: Trident installed Namespace:
trident
Status: Installed
Version: v23.04.0
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

Rre RENHERESHE -
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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-766f7b8658-1dzsv
3m

{#M tridentctl

READY STATUS RESTARTS
6/6 Running 0
2/2 Running 0
2/2 Running 0
2/2 Running 0
1/1 Running 0

R LAER tridentctl B ZEER Astra TridenthR7s o
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./tridentctl -n trident version

o fmm e +

| SERVER VERSION | CLIENT VERSION |

fom e frmmm e +

| 23.04.0 | 23.04.0 |

Fom e oo +
T
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@ fEFOpensShift » fMA oc MJE kubectl X TFRAAZREAF « FBARIT R * admin*BEA oc

login -u system:admin 3 oc login -u kube-admin ©
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1. E@z8KuberneteshRZs :

kubectl wversion

2. B R EEIEEREIR ¢

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

3. FEsR R LARRBhfSEFADocker HubBR{&AYPod ~ M BPod AR EAR EHEF R4 ¢

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

FEE1 . THTridentZERAEH
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wget https://github.com/NetApp/trident/releases/download/v23.04.0/trident-
installer-23.04.0.tar.gz

tar -xf trident-installer-23.04.0.tar.gz

cd trident-installer

WER2 : #17 TridentOrchestrator R EXH

L:‘Z TridentOrchestrator HEJE/REEZ (CRD) o i1 TridentOrchestrator HEBHFIEIR ©
AEAPEENCRD YR FEEERAS deploy/crds M2 TridentOrchestrator FEXAR ©

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

TER3 | BRI FERNERIE

£9 /deploy/operator.yaml ~ B#f image: docker.io/netapp/trident-operator:23.04.0 X
R BRBRIG S ERRVAIE © BBV "TridentflcsiFZ A" BIAIN —EERH AR EEEF ~ BFFBRISCSIBREGERK AL
RRE—EZEERH o FU0 :

* image: <your-registry>/trident-operator:23.04. 0 YNRIGHYBMRERLHS BB —E R o

image: <your-registry>/netapp/trident-operator:23.04.0 WETridentBREERAcsiBRER L
HRRAE RS o
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SR 4 . ZE Trident EEF

Astra TridentZ2&ERR IR H—EEHIER « TRARLEETFREILERFNYMYG - ERASERSERTERAR
EPBIRIEE KL Astra TridentlfE R 7% ©

* HIHIT Kubernetes 1.24 S{E R hRAHIEE ~ 5518/ bundle_pre_1 25.yaml °
* HITHAIT Kubernetes 1.25 SYEFARAMRE ~ 55 bundle post 1 25.yaml °

G Z Al

* IRETERR © Trident ZEREXTEFIEBEE F trident MAZEM o WRE trident FRRTEBAFEE
ERUTANEIL :

kubectl apply -f deploy/namespace.yaml

* OJTEIFMSREM T BER F trident SHZER ~ T serviceaccount. yaml »
clusterrolebinding.yaml # operator.yaml } WFRAEEERMEASGIESR kustomization. yaml °©

a. #17 kustomization.yaml EATF&< « HFEZF <bundle> bundle pre 1 255
bundle post 1 25 LA Kubernetes hrRZAs % &M o

cp kustomization <bundle>.yaml kustomization.yaml

b. FERAMUTHSHEENS (HFH <bundle> ) bundle pre 1 253 bundle post 1 2554
Kubernetes hrzs2EHE o

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

1. BUBERIHELESE

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

2. RERIUERTF « MEMEARE -

kubectl get all -n <operator-namespace>

(D) Kubemetest s REA —EBHTHITIER" © SBVRY Trident BB ENSEHE o

PR 5 | BIPAIGRESRAIE TridentOrchestrator

&EY "TridentfllcsifZ&" ATUUR —EE R AR EERF  (EFFERISCSIBGEBABAIIRE—ES R o B
deploy/crds/tridentorchestrator cr.yaml RIEEIRAAASHTILERIMOGI B FRAE ©
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—{EE B RIBR{R

imageRegistry: "<your-registry>"
autosupportImage: "<your-registry>/trident-autosupport:23.04"
tridentImage: "<your-registry>/trident:23.04.0"

REEEPRIBRE
WL ZAMIN sig-storage E imageRegistry EARRINERIE o

imageRegistry: "<your-registry>/sig-storage"
autosupportImage: "<your-registry>/netapp/trident-autosupport:23.04"
tridentImage: "<your-registry>/netapp/trident:23.04.0"

TER 6 | B TridentOrchestrator W& Trident

EIRTERIAEEAL TridentOrchestrator MiZ28EAstra Trident o &t R LEERE—F "HETE I TridentZ22E" {6

BB Tridentorchestrator MR T EEHIE R TridentEcsiRB N FRBEFRHHIRE -
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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:23.04
Debug: true

Image Registry: <your-registry>/sig-storage
Namespace: trident
Trident Image: <your-registry>/netapp/trident:23.04.0
Status:
Current Installation Params:
IPv6: false

Autosupport Hostname:

Autosupport Image: <your-registry>/netapp/trident-
autosupport:23.04

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:23.04.0
Message: Trident installed
Namespace: trident
Status: Installed
Version: v23.04.0
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



{fF TridentOrchestrator AkEE

ARBE TridentOrchestrator IEHZTEEEHIN » WEERZ I TridenthR 4 o ZEEHARIAIARRE

TridentOrchestrator 8 HJE Installing & Installed o MIRKEEEE| railed IREE s MAZES

ABTTIRE ~ "RESCE"

IETEMRRRERE

EfRRE
K

IETEERM
HER

fEFPodZ I ARAR

o4

55

BIEEIFEEA LT A& 4t Astra Trident
TridentOrchestrator CR.

Astra TridentE B Ih 228 o
A& ~ 1FE ETEARIRZEE Astra Trident

spec.uninstall=true?®°
Astra TridentB f#fRZeEE o
REERIARE B - ENERTE

4

Y

Astra Trident ; ##(F A S BENESIEUEARREMRIE - W0

RUILRESFEFT « CRBZRHHE -
EEEFEEMRANRE -

o TridentOrchestrator KfEH - Z—EEEMN

E o

I E] USSR EE I AYPodAREE ~ FEERE S ESThlAstra TridentZe4t :

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

READY STATUS RESTARTS
6/6 Running 0
2/2 Running 0
2/2 Running 0
2/2 Running 0
1/1 Running 0
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{£M tridentctl

eI LAER tridentctl B ZER Astra TridenthiR7s o

./tridentctl -n trident version

fom e o +
| SERVER VERSION | CLIENT VERSION |
Fom e o m e +
| 23.04.0 | 23.04.0 |
fom e from e +
Tz

RELERAIUT "BiuRinMH#FER - iLEHIRE « TR & EEIPods" -

fEAHeImEETridentEE F (1B4EET()

AT LLERZE TridentBE F ~ W {EAHelmZedEAstra Trident © L2 FEAR R igGAstra
TridentFT BN B es G HEFEME TP ZE o« NREENEIRGELE - 5AER "B
ERBIERE" ©

Astra Trident 23.04 WEEEH

R JERIE 5B RAstra TridentlIEEH: o

FAfitAstra Trid-Ih5E FYEfl</strong> <strong>

* Kubernetes 1.27 IRTEZ1E Trident ° FA4kKubernetesZ BistH 4Rk Trident o

* Astra TridentfESANIRIZE R EISBIT S B RRISAHREAER ~ MBS find multipaths: no %
BERIE conflgZEm o

EAIFLERCMHAAIHEA find multipaths: yes 3 find multipaths: smart ZEE
L. conflgZRPIVEG S KM o TridentiEZH(ER find multipaths: no B21.07hRZSIAZR o

ZEETridentiR{EE - W {FHAHelmZ & Astra Trident
B Trident "Zfit X" (RETUZPE TridentEE F « L E—F R L Trident ©
1R "ZEAE ATHRENSZEL MG - TACHIRIEEIZEFHINZEEEIE o

G Z Al
EESN "ERFB SRR MK "HelmpRZ3" o
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1. #1%Astra Trident Helm{#1ZE -

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

2. {F nelm install WIEEZELTE « WTHIFAT 23.04.0 BEEREER Astra TridenthRZs o

helm install <name> netapp-trident/trident-operator --version 23.04.0
--create-namespace --namespace <trident-namespace>

@ MR B A Trident}EIL A TR --create-namespace 2EAGEIEEIMNITT B TR ©

,?E\EJLM%FH helm list AEMBILEFMER  HIINLHE » s R « B* - AR5 ~ BARREIURE « MESTHR
'5 o

ELZEHAREIRARER
CH R EMEEA RT3

g -

-—values (8¢ -f) IEEERAERNYamitEE - ErIUZRIEE ~ BRAE
NEER (S -

--set EmLY LIEEER °

BN ~ B EITERIE debug BT ML -—-set GFSAIE 23.04.0 BELIER Astra TridenthRZs :

helm install <name> netapp-trident/trident-operator --version 23.04.0
--create-namespace --namespace --set tridentDebug=true

AHRSIETE

IERAEH values. yaml 1EZEZE Helm BFRMN—ED ~ iIRIHIREEBE K RE °
I :REH fa®
nodeSelector Pod 5/kEVENRL IR

podAnnotations Pod sF#

deploymentAnnotations ERE TR

tolerations Pod 5kEY A EEINAE

affinity Pod 5/ kB REEH %
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I
tridentControllerPluginNod

eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor

tridentNodePluginToleratio
ns

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLogLevel

operatorDebug

operatorImage

operatorImageTag

tridentIPvo

tridentK8sTimeout

tridentHttpRequestTimeout

tridentSilenceAutosupport

tridentAutosupportImageTag

14

=R EH

Rt Pod BYEfHERREEEENES © 552
Rel BRARIEH2S Pod FIEIRE Pod ML
BUSHEER

ZE Pod BY Kubernetes AZ © 35
275 BEARIEHI2S Pod FENEL Pod
L RS E R o

FF: Pod BEfhERELEEENES © 552
RS B ARIZEI2S Pod FNERELE Pod WA
ESEEAAE R o

&= Pod By Kubernetes ‘A% ° 35
25 BEARIHI8S Pod AIEGEY Pod
L RS R4 E R o

ARV EEE trident-operator
‘trident MIEMEAR o (REZEB U
ZTERIE ©

& E BB A RA trident-
operator °

REMNRRAIHME trident-
operator ™ ‘trident F1EMEE o
AHFES kubelet IZPHRESHIE 1AL
=Ho

5T Trident EHE FHECERERRZTE
7 . trace ™ debug® info >
warn > error 8{ fatal °

REFE Trident BEFHISCERBARER
A1afs o

REFTEEEMRAMRE trident-

operator °

AFEEHEEE trident-
operator B o

F2EF Astra Trident £ IPv6 &£ HE
{E o

BB AERD Kubernetes API fE2H
8% 30 Fhabs (WMRIEZ ~ AIUFY
AEBAI) o

LR HTTP EREVFERR 90 Fhiaubs
0s SBRFRERIFERRE o RAasF
FHREE-

AJ{£HA Astra Trident EHA
AutoSupport $R%5 ©

B]& % Astra Trident AutoSupport
BEIHVBRERITS ©

IfNotPresent

'Ivar/lib/kubelet'

"info"

true

false

"908"

false

<version>



IR

tridentAutosupportProxy

tridentLogFormat

tridentDisableAuditLog

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglLayers

tridentImage

tridentImageTag

tridentProbePort

windows

enableForceDetach

excludePodSecurityPolicy

BEARIZ4I2S Pod FNEES Pod

=R EH

#EF Astra Trident AutoSupport &
257518 HTTP Proxy $##3TE:E[0O]
% o

5% € Astra Trident sC##8T0 (text
:2 json) ©

{2 Astra Trident f&#%s0872 1 ©

SEFHE Astra Trident BYECER/E 4%
EA . trace ™ debug® info»
warn > error B{ ‘fatale°

SEFHE Astra Trident YR ERE 4R 8
# debug °©

AEFERRLFER Astra Trident T{E
%ﬁi J*/( 'fTLmnaﬁL_‘ZnaﬁHﬂ
I| o

AEFERFYEER Astra Trident
8 ~ LEEITB Mt sC iR e iRiNE o

REFFEERE A Astra Trident BYSZ
& o

B]B 2 Astra Trident BYE/R1E:

AEEE Kubernetes SEM / B4
REFERNTEREIZIE -

SEFFE Windows T {EEREL Zedt
Astra Trident ©°

FeETRUFR SR BETNSE ©
TEUEER Pod Z214RA -

Al text"

true

"info"

false

false

false

false

Astra Trident & LAE—#EH28 Pod BN #IT ~ WEEREPHNSE T EENEL 1R HEEE Pod B2k Pod MZETE
{F{AIA8 E 4L & Astra Trident Volume BYEE _E#1T ©

Kubernetes " ZHEEEVEs" A "B AF 54" ARSI Pod 1E45 €S RIFHIETEL L3147 o EA T ControllerPlugin'
1 # NodePlugin * &R LUISERFIFIE R o

* ERISSMIEN P RIZHIRE B RECE RS « FISIRIBRFAIRE R/
* EERSMBE N S RIERH AT SR E M I EEREAIRRE o

%
RAEWAIU T "BIBHAIEER

FeEMAR & ~ WAFhFRE# EEPod" o
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Trident =523 ZIEEMBVEEM Volume EXR ~ BRIFIMEMTESERA L (EEiLs2E)
dirty) ° 7E Astra Trident SEZ0ESFERIEE Z Al ~ {ERILUEEAY PVC HERERN T FE s (BIEE
=EHMEESEERNEZER) BARIWIER clean (FTHIREHZE2M) o

= RSO TRE BMIBRISEYIEF « Astra Trident 75 -

1. R BPRENRS BRI S B MERIE o

2. MNREFFHNIL cleanable AREE (RFFINTEEEHBER « BIRAIIH Ready #RRE) EFFIABREHMRE
ERZFFHY ~ Astra Trident i E R IR ERTIZINA clean M SFFHTEEITHIRAIRE I BORS o

*ERGEE I

R UAEERFER LEY TridentOrchestrator MUBETRE o
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g1 BEAXBETHERR

ERESBTHERRREE

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

- thisisasecret

#H2 : ERMAENSRETEE

I EE 5 ER BRYN (I i AR BR R R A 23 SR B0 E Trident :

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



#3 : ERETTWindows T{FEiR

LEEAEERBAYNAIE Windows T{EERG FiEITEE -

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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