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REREAEMBEIEARERNTGE -

* ——values (& -f) :IEEEFEBEENYamiEER - EAIUZSKIETE « REEMERTEL
--set . EMTITHIEEEBE

g0 ~ SERITERE debug FBHIT FHIDEE ~—-set %

helm install <name> netapp-trident/trident-operator --version 22.10.0
--create-namespace --namespace --set tridentDebug=true
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° values.yaml {EZEEHelmBEXRN—E5 ~ IR EIREERETERE ©

helm list BEMZEERVGHAER « flUNHE « e 2= ~ B3R ~ AREE « FERRERIRE ~ BETHRIEE o
FEELETridentiEHE FI Z & Trident

HITERY) T ER ~ FENEPE TridentiZE&E T ©

$ER1 : ¥EfKubernetes £ B
BEEEEZ ALinuxEi - ABRHERCEEEIE BE - "ZiEMKubernetesE=E" [SIEENERER o

@ fEFOpenShift ~ £/ oc MIE kubectl AL TFRAARHIR « FBARMITRA : admin*E A oc

login -u system:admin 3{ oc login -u kube—adman

EEEEKuberneteshi s ~ sBHIT MG S -

kubectl version

EETELRETEAKubermnetesE=EEIRE#R « BFHIT G

kubectl auth can-i '*' '*' --all-namespaces
LB AI LTt Docker HUbEXENfE IR {EAIPOd B BPod BB EEIFRY  AHIT RIS :
kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \

ping <management IP>

TE2 I THIREEEE

M21.01F3% ~ TridentiEB File=5EE o EEFERTridentiEH FIRZEETrident ~ WAJBEIL
() rridentorchestrator ESTERESE (CRD) MEHEMER - FEREAstra Trident2 A1 » 10
FEZ LRI TE LY BARRTEIR(ES o

1. AR T HEER AR A A TridentZEFZ X EH "GitHublY_AssetsEFL" o

wget
https://github.com/NetApp/trident/releases/download/v22.10.0/trident-
installer-22.10.0.tar.gz

tar -xf trident-installer-22.10.0.tar.gz

cd trident-installer

2. {ERBEENCRDEEEREI TridentOrchestrator B ERHBEIAEEI TridentOrchestrator
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3.

4.

5.

12

HEBEIIBERUELERIFENGE -
HAT A& S !

kubectl create -f

deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
21 TridentOrchestrator BIUKPEKRKHZE R TVIREENEMENER !

o BEENRFSIRA

- REABNEEARREERBIRE
o EHERIPodSecurity/RHl

c BEEARE

TridentZERN B S ERELEERNENEE « IRIFFER « RIFEFIEEP trident SHRZER © 4
RRZ trident REFAFEFE « FEATIENBERBIIGRZER o

kubectl apply -f deploy/namespace.yaml

AIEIFTER L BERFPIBEHE T trident tpZM ~ EREZEH serviceaccount.yaml »
clusterrolebinding.yaml # operator.yaml RRMBEN AL bundle. yaml °

HIT RIS UEMYamBELEEER bundle. yaml {#H kustomization.yaml :

kubectl kustomize deploy/ > deploy/bundle.yaml

HIT T S UBI BRI FEEEE !

kubectl create -f deploy/bundle.yaml

++

BERMERBEIRFENIRE  FRIT DR -

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

EE BRI —(EE S E T — (8 T EE8: L B{T40Pod ©

(D Kubemetest s RS —(EBH T HITIER" © BRI TridentBIBENSEHE o

WEE3 . #1I TridentOrchestrator MZ%ETrident

CIRE R U EREE R Astra Trident ! FEEE I TridentOrchestrator ° TridentZEEF2 R HEM#E L
HEEHES TridentOrchestrator ° EZRENFRILEE trident SRR TR ©
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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:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPVG6: false

Autosupport Hostname:

Autosupport Image: netapp/trident-autosupport:22.10
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
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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

TridentEH Fr:EXE AP B E5TAstra TridentZ2E TridentOrchestrator iR
&

MEEHEERTTZERNAUIMNMIANR TridentOrchestrator 2R « BEZZEEH tridentctl EXE
AREEEHNEFTYR KiRFE o

spec.namespace {EFH5E TridentOrchestrator FRinZEEAstra TridenthIep B 2R o B2

(D #emxzasa Tident2 B EH - BHISEME SR Tridentorchestrator BEBAM
HREE Failed o Astra Trident T s an & ZeM6E o

aesp
#BREIEIR

NREF4HERPA TridentOrchestrator B .

2 SllE EB
namespace Bt %gEAstra TridentBYdp B2/ "FER"
debug B Astra Tridentd9{E$5THAE i
windows REA true AJTEWindows TEET &8
BhbZesE o
IPvV6 FEiBIPv6&EEAstra Trident i3
k8sTimeout Kubernetes{EZ£EifF 308
silenceAutosupport sA70AutoSupport BENFIEESAS 5
{EX ENetApp
enableNodePrep BEEIETEMRMEMAYE (*BETA* 5
)
autosupportImage EAIRN A 23 F B AutoSupport INetApp/TridentB &2 18
. 22.10.04
autosupportProxy RIBEARESAVAIULAEIRIE ~ AME  "<a
#ZAutoSupport  T#3Al) ThAE href="http://proxy.example.com:888
8“"
class="bare">http://proxy.example.
com:8888"</a>
uninstall RS Z I Astra TridentfIFEIZE 8
logFormat EfFAMAstra TridentzCERi& "N F"
[text ~ json]
tridentImage EHE M Astra TridentBR{& 'NetApp/Trident : 21.04
imageRegistry AEREERAVERTE ~ 18T "k8s.gcr.io/sig-storage (k8s 1.19+
<registry ) TXkay.io/k8scsi"
FQDN> [ :port] [/subpath]
kubeletDir Fi# FAYkubelet B #RERIE "/var/lib/kubelet"
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28 Sk JE%
wipeout EMIBR AT ST BB FRAStra Trident

NERBE
imagePullSecrets A ERE SR HREN IR R B 2
controllerPluginNodeSelect ¥1TTridentiEHlZ3csisMMET HIERE ; EH
or Z Pod Y ELfth BT RAZEENES © 180

#ipod.spec.nodeSelectortB[E] ©

controllerPluginToleration BREM{TTridentfEdzzcsisMIER ®FERIE ; ER

s ZPodWAEEERES o B
Bipo.spec.TBolerations#H[E °
nodePluginNodeSelector #H 17 Trident Node SCSIJMER mYE(E ; EH

Z Pod By ELfth B EGEEENES © 18T
Eipod.spec.nodeSelectortf[E] °

nodePluginTolerations B2 1TTrident Node SCSISMiME HTFERE ; A
RZPodHIBERAES] ©
#ipo.spec.TBolerationstH[E] °

()  OBERIPodSHIEMEER - S0 HPodis RS «

4HAREEEA
AU EEREER LMEMY TridentOrchestrator MUBETRE o

EH1 : BEXBETHERR

ERESBFTHERRRER

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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#H2 : ERMEENSRETEE

I EE5ER BRYN (Al i AR B R R AN 2R SR B E Trident :

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

53 : ZPEEWindows T{EEIEL

LEEBBIREBUNAITE Windows TAEERRE_FETTERE ©

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

windows: true

{EFBtridentctIZpE

o] LB EZFZ Astra Trident t ridentctl © BERIFALAEK "
tridentctl ZPE ~ FA2E "EHi G HIEE" o

EfAstra TridenttiEEE:1122.10
*EFEREAstra Trident 22.10* 2 g1 ~ & BAEETHEEEN
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<strong>Rf*Astra Trident 22.10</strong>FIEE &

* Kubernetes 1.25IR7E EE TridentP R 2248 o A4k ZEKubernetes 1.252Z A ~ RN ZBATFHR
ZFAstra Trident 22.10 ©

* Astra TridentBR7E BB SR HIFITSANIRIEFRIV S BERISAHRNER - BACERNESD
@ find multipaths: no EZERE.configZEH o

FRIEZERRCHRESER find _multipaths: yes g find _multipaths: smart %
BRI confiERHPRVEFEH KM © TridentEsEFA find multipaths: no H21.07
AR ZSLAZR o

B8 TR MES
EEIZE Astra Trident ~ RBHTS TR IEM

* HFIEMKubernetesEE A TR o

* FEUZIEMINetAppETF R AT ©

BESIEFRE Kubernetes TYEENBLHI & HIEE o

* LinuxE# kubectl (B oc (MNREEAOpenShift) BRI TESBIRTCEFEANKubernetes#EE o
* ° KUBECONFIG IRIFE B &@45MKubernetessR EE4HAE ©

* o "BffAstra TridentFrBHIRIE" BEUA ©

* MNREFEAKubernetestBECDocker Enterprise « "s5 1k BB {th{FIHYF EREYFACLITZEL" ©

HER1 : ¥ETKubernetes £ 1E 1%
B ALinuxEi « BB E R EEEIBIEREIER "SZHEKubermnetesFZ 5" TIHEEA N ERIHERR ©

@ TEEHOpenShift » [GHLBERER oc TMIE kubectl FERBRIFMAEAF « LREZTNT RMR

> admin*&E A oc login -u system: admin 3§ oc login -u kube-admin °

EEimEKuberneteshii s ~ s5HIT FIIH< ¢

kubectl version

EEEREKubernetes= EE EIE SR ~ AT MG <

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

EBER T A UEDocker HubEYENEAIRRRYPod » IFEBPod I ERERHFRA « AT AT -

kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \
ping <management IP>
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#AlKubernetesfal IR2SHRZAS o L2 Astra TridentBF & {E I LEINAE o

TER2 | THURBRELEIRZT

@ TridentZ 82 2L Trident pod ~ R EFRAEEEARRENCRDMMG ~ MANIBI1EBITENER Csi
sidecars ~ BN E R EMBZHEEMIINERZE T o

IRET AR R S B R T AR AN B Trident Z 22 N EH "GitHubfY_AssetsEEL" o
BIgn ~ YR RFHhRA%22.10.0 :

wget https://github.com/NetApp/trident/releases/download/v22.10.0/trident-
installer-22.10.0.tar.gz

tar -xf trident-installer-22.10.0.tar.gz

cd trident-installer

HEE3 | ZdtAstra Trident

1T ~ EFAEN AR ZdEAstra Trident tridentctl install AR% ©

./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=22.10.0
INFO Trident installation succeeded.

@ EEEWindowsEiRL_E#1TAstra Trident » 35HTE —-windows TERMTHIER s

./tridentctl install --windows -n tridente°

ZRENTTAHE - FETEL TN L - iRiBKubernetesE EFRVETFHE « FAISEEHEZMIPod !
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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

Fom e oo +
| SERVER VERSION | CLIENT VERSION |
Fom o from e +
| 22.10.0 | 22.10.0 |
o frmm e +

EE5TAstra Trident4BRE ~ SRAEBHIT "SFEE T(E" o

MRZERRERRKINTERD trident-csi-<generated id> BE*FITH*AVREE - RTNF A HAKRZLLE o

() WE@RBIRIORIE - HSH0 SR o

EHEN:EIES
RE L {E A Astra TridentZSE 2R B TZE

RABRRZEIZR

Astra TridentZ 25120 ARG HET B o B0 ~ MNRIEE R TridentBRRE R BB FETFE ~ BRI LUER KI5 E M
5518 --trident-image ° MREER Tridentt R K i csi sidecarBAREREIFABH#EE - RFFEHISTE
ZEFEEMNNE --inage-registry X228 ~ AT <registry FQDN>[:port] °©

WNRIEFEAKubernetesfIEEMRRRZS « EH kubelet REERHREBII—ARRSUIMNIRE L
/var/lib/kubelet ~ BRI LAERRIEES LK -~kubelet-dir ©

NREEEBTRE - MARELEERNSIEBAET ~ el U BETEEESR o H --generate-custom
-yaml 2 EFELEENPEIL T7)YamItES setup Bt !

* 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
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EXEEEREZE - B LUREE CHERIMLUERL ~ A8 EA --use-custom-yaml UZEBEFTEE °

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

T RIE ?

ZBE Astra Tridentz % ~ o] LUEEIE T B 0s ~ BILE1FHER ~ BCEHIRE « U KASHERE
E#HEHEPod °

TER1 BB

CIRERT LB IR L1215 ~ FAstra TridentFARECEHAIRE o B EEEM - 5581 backend. json BEHNER
FEURER o FRIEBIRIER AVAAREAEEEHI AT EPIRE] sample-input BEE ©

E2RE HEREE NENAARIREREREERZNFAEN B2 -

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

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

P P memem=== it
Fommmmmoe Frommmmomos +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmoomo=s Fommmmmmomoomomm= B
Fommmmm=e Fommmmmme= +

| nas-backend | ontap-nas | 98el%b74-aecT7-4a3d-8dcf-128e5033b214 |
online | 0 |

Fommmmcmmmmmss Fommmmmmmmemsmsss it
Fommmmm== Fommmmme== +

MRBITR ~ RBIHERRARRE o EEILIIT T < RIgMRECE: ~ UAIEREA :

./tridentctl -n trident logs

Eﬁ*}%F‘nﬂ%Z?ﬁ « REROIE T IRRIFE « RABREE—RENE - MEEZ5REHEWER - AR "R &
'z o

TER2 | EAHFEER

KubernetesfEAEEAEENFEHIFRES (PVCS) REEMIRE "#1F1E5" k%18 - £AESRRFAE
# ~ (BfREFLER S A BB PR E RN E R EE%EEE (AR RTrident) ~ UURZERIHEFREERNERE °
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B #7F5ERKubernetesfE B EIEE MR EEMIEE o S8R EERBEE L —ES R ELNE IR
LU{EAstra Trident{# & RECE VIR E o

EEBEMNHEENRUAERER sample-input/storage-class-csi.yaml.templ ZEIZTFEMIAVE
%2~ B BACKEND TYPE (#17ERENITER 218 o

./tridentctl -n trident get backend

foss=ms=m===== e fememsessssss s s sese s esosssss===
e frommmem e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

fomm e fomm - o
e e i+

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

fossssmmm===== fosssmmmsmmssas=s et
fem====== fememe==== 4

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

iE&Kubernetes¥F ~ FRLUE BRI LAER kubectl fEKubernetesHiE I ©

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

N

IR EFEZ S & BKubernetesFlAstra TridentdPHY* basic  csi *£7Z487! « MAstra TridentfEZ BT BIHIFER

[~]
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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 | BLEFE —{EVolume
IREETUENREELE E—EVolume T ° Ea@EBEIKubernetes® ey, "HE8HIEETE" (PVe) ¥t

AR TR (#FEER IR & 2 1L — Bk A E LR

B[ sample-input/pvc-basic-csi.yaml B0 : BEEFHFEEN LB SEEIINSTE 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 ZEEPVEINGinf&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



# 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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