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helm install <name> netapp-trident/trident-operator --version 22.10.0
--create-namespace --namespace --set tridentDebug=true

o values.yaml X (BFHemBRHN—Z0 )M T ZBHIIRNMEKINE,

helm list BRAXRLTEMNFMAEE. GINBFF. HRTE. BR. KE. NBEFRAE. EITRS%,
FrhERETridentiRER H L Trident

WATHI B B LALFshEBE Trident 121ER.

%1% T Kubernetes S£E¥AYEHK

Bk, BEEEZFET Linux TNHBRIICEREEETERE bITE _, "8 Kubernetes 81" B HFREN
Ro

@ £ OpenShift oc MARE kubectl £ FEBNFAERAFIP. BT RS admin*BHER oc

login -u system:admin 3{ oc login -u kube-admine

BIYiFKuberneteshiRzds. 1BE1TUATa<:

kubectl wversion

EEELEETEE Kubernetes EEEIRGNIE, BETU TGS

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

EBISIFEE UM Docker Hub BffERMER POD HiEid Pod MEZiFBIZMER S, BT THS:

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

E24. THHISERER
M 21.01 FF&, Trident IRERFBSEEAERSEE, FRATridentdR(ERFLETridentEE 632
TridentOrchestrator BENXZRIBEENX(CRD)FIENX HMEIR, ELR L Astra Trident ZFil,
ENHITU TS BRISERER,

1. NTFHHRIBSEFREN TridentZE2F & "GitHub EAY_assets_#53"


https://github.com/NetApp/trident/releases/latest
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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. FAHENACRD;EEAIZE TridentOrchestrator CRD., ARG FIFEIEZE TridentOrchestrator HE
BENXZBELUBTIRER LML R,

BT Fea<:

kubectl create -f

deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml

£2f& TridentOrchestrator BIFECRDE. RIEHEBIRERFABENUTERIE:

° $2{ERM ServiceAccount

° %f ServiceAccount $#11T ClusterRole #I ClusterRoleBinding
° & AR PodSecurityPolicy

© BENTARS
Trident RERFESBTEXXERFREFR, BINBRT. BIEREMEZEPR trident SARTIE, N
R trident BRATERFE. BEAUTERGE—

kubectl apply -f deploy/namespace.yaml

4 FIERINGRTEITHEZERN trident iR T(E. BR

&N EH serviceaccount.yaml,
clusterrolebinding.yaml #] operator.yaml HIT/EEHER bundle. yamlo

BT TS UEHRYAMLUSEEHER bundle. yaml f#F kustomization.yaml:
kubectl kustomize deploy/ > deploy/bundle.yaml
IBITA T e < LIS SRR H B BIRIER

kubectl create -f deploy/bundle.yaml

o. BEMEBRWIHRERAVRE, BRITUTERE:

12



kubectl

NAME

trident-

kubectl

NAME
AGE

trident-

3m

get deployment -n <operator-namespace>

READY UP-TO-DATE AVATLABLE AGE
operator 1/1 1 1 3m

get pods -n <operator-namespace>

READY STATUS RESTARTS

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

IREREERIIBIR T — M EERPN— 1 LT R LZ1TH POD 6

(D) 7 Kubemetes B RREEA * —MRIFRIIE * o EMOUR Trident IBIERNZ B,

%34 6l TridentOrchestrator H%&ETrident

IWIE, EEILUERIR{ERZE Astra Trident 7! XFEERI#E TridentOrchestrator, TridentZEIZFMIH T
BAFRIEIRHBIEN TridentOrchestrator, MIR{EBERBHNZE trident B8R TIE

13



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

{FERATridentiR2ER T LAERAFREMEBE N Astra TridentlI LS, TridentOrchestrator MEIEEN "B
E X Trident ZF&",

BPIRZE TridentOrchestrator FERETERERIN. HERELZEMNTridenthR 2,

14



Status

[
T

BRE
IETEENE,

B
KW

IETEEH

error

Description

RIERIEEEALLtE R EEAstra Trident
TridentOrchestrator CR.

Astra Trident B IhZ 3,
2{ERIETEEIE Astra Trident. EA

spec.uninstall=trueo
Astra Trident BE1%,

BRIERTERE, B, BFHEEH Astra Trident ;
?%T’Fmi-fﬁﬁtulﬂiklttﬁuf =2 ﬂﬂ%lﬂ:ﬁu%%ﬁf
, WEEHITHIEHRR.

BEREEEMNARE

o TridentOrchestrator XFEH. B3—1EFT,

FZEH ). AR TridentOrchestrator BEXH Installlng to Installed, WIRENMERE| Failed
ENCEIRERNBEE. 1520 "HIEHFR" #59.

l{ﬁ/u\*u ?;“E'ﬂEJ\ /i E 'f—f r N

Eo OB BB E IR Pod KA Astra Trident REZ T BT :

kubectl get pod -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-7d466bf5c7-vicpw 5/5 Running 0 1m
trident-csi-mré6zc 2/2 Running 0 1m
trident-csi-xrp7w 2/2 Running 0 1m
trident-csi-zh2]t 2/2 Running 0 1lm
trident-operator-766£7b8658-1dzsv 1/1 Running 0 3m

BRI LER tridentetl

./tridentctl -n tr

IMTE, BTSRRI, 15

HERER Astra TridenthR 7o

ident version

________________ +
CLIENT VERSION |
________________ +
21.04.0 |
________________ +

S0 "EERES

BXENBRAHRATNEE, BB W 55,
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BENX Trident i2{ERZPE

ERATridentZ{ER BT LAEAPRE M B E X Astra TridentZ3E TridentOrchestrator

S

NREENLRHITEHENX.. FHEBLTHAEE TridentOrchestrator SHAW. ENE &R
tridentctl ENAIRIEFEENHIEE X YAMLE S,

spec.namespace FEHERE TridentOrchestrator FRNEEE T Astra Tridentdyds & i8], Itk
S L& Astra Trident FEEH * o MNRSHARITLIZE. NS
TridentOrchestrator BEENARVIRE Failedo Astra TridentRaEiSdan & = ialiE 2.

[iA=$va0]

LERIFANBTHEREE TridentOrchestrator B4

W

#
namespace
debug

windows

IPv6
k8sTimeout

silenceAutosupport

enableNodePrep

autosupportImage

autosupportProxy

uninstall

logFormat

tridentImage

imageRegistry

kubeletDir

wipeout
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Description
BT &% Astra Trident FI45 2 53)8]
79 Astra Trident /& FiER

BN true BRATEWIndows T{E
TR ERNRE,

ZRET IPv6 BJ Astra Trident
Kubernetes 12 {EBAS

TEBBNME NetApp KX
AutoSupport 45 €2

BEEETETRAHXE (<
AR *)
AutoSupport ZENH A28

FF %% AutoSupport E NI IE
ROhE / S0

BFHE Astra Trident U5 S

E(FAM Astra Trident BEIZRE
I{ [text , json]

BLEEM Astra Trident BR{E
RELFMRBEEF. B

<registry
FQDN>[:port] [/subpath]

FH1EH kubelet BRI

EHIFR LI IT Astra Trident S22
BREVEIRTIZR

Default
default
false

false

false

30

false

false

"NetApp/tridentB &1z #F: 22.10.0"

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

false

X7
"NetApp/Trident : 21.04"

"K8s.gcr.io/SIG-storage (K8s 1.19+)
g{quay.io/k8scsi "

"/var/lib/kubelet"



o Description Default

=

imagePullSecrets }%AP\]EBEHH%EP%EEHRE%%E’JMEE%'
controllerPluginNodeSelect i&1T Trident 28 CSI Y TEINE; B]iE
or Pod RYEfthT k2R, 5

pod.spec.nodeSelector #H[Fo
controllerPluginToleration ZEEI&1T Trident £Hlas CSI iRy TLEAIAE; FIE
s Pod & H. BR5

po.spec.Tolerations #H[E,
nodePluginNodeSelector 1Z{T Trident Node CSI #f4+8J Pod FTERIAE; BliE

REMT REFSR. BR5
pod.spec.nodeSelector #H[Fo

nodePluginTolerations =J&1T Trident Node CSI fif4FHY  TEIAE; &
Pod W&, RS

po.spec.Tolerations #8[E,

o

() B%astic POD BHENHEES, BB 1§ Pod HELT A"

=l
TR LIEENXER EARE M TridentOrchestrator BREN R,

T ERBEXEE

XE—MNEEBENXEETRF.

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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m2: AT RIERSEEE

RIS ER T SRR A T A R BB E Trident:

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

T 5I3: EWindows TIET s L &FE

bR B35 BA T dfeIFE Windows TET = &3,

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

windows: true

{E A tridentctl FH{TZp=

Ea] LIEFAERE Astra Trident tridentctlo. RFHE—T "EAXRHES"s UBENX
tridentctl ZE. BEW "BENX tridentctl ZE",

ExAstra Trident 22. 100X EE

EFKE|Astra Trident 22.10 270, EABFIRA T XEIER.
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<Strong>% X Astra Trident 22.10/9x (= E.</Strong>

* MTE. TridentZHFKubernetes 1.25, TEFAKEIKubernetes 1.2527 &1, &AL FHLREAstra
Trident 22.10,

* Astra TridentIR 72/ 4& 52 FITESANIF IR REA L RIZECE. BINEN find multipaths:
@ no fEmultipath.conf>X {5,

{FAIEZRIRACEDS] find multipaths: yes B{ find multipaths: smart

muItipath.confﬁ(TfF':PE’\JTE’R”?%?&E%ESEMO TridentEE2iX find multipaths: no
B21.07hRi,

IOIFETHE SRS
EERE Astra Trident , RHE L FRITRS 4 :

* WL FHIKubernetesEEEF BB T 2R,

* HRZZIFHINetAppEIE R S,

* BEE MFTEKubernetes TIETI miEHE-

* BAMLinuxEAN] kubectl (B oc(MIREFERAIZ0penShift)\ ELREHEE N ERE(FHAIKubernetestE

o

* o KUBECONFIG IMEZEI5MAEHIKubernetes B AL E,
* . "Astra Trident FRERHIZIEE]" ER A,
* WNREF Kubernetes 5 Docker Enterprise &R, "1ZEEDSERA CLI A",

%1% BT Kubernetes SEE¥8Y51&
BEFRILinuxENHRIIERETEEEE—NMEREIEITM. "SZ1FH Kubernetes 8" IABE L BRI,

@ &R LAEFR OpenShift oc AR kubectl & FEINFIERGIR. BRI RS admin* S5

1783 oc login -u system:admin Z{ oc login -u kube-admino

EE Kubernetes kA, HETUATH<:

kubectl version

EISiFKubernetes E B B RAIR. BT IUTHS:

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

EIIERE R LM Docker Hub BaffERBMERY POD Hi@id Pod M IARIFERS, BIEITUATHS:

19
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kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \

ping <management IP>

€ Kubernetes ARS328hRa, ERFTERZE Astra Trident BRIERE,

B2L. THHRNLERER

®

Trident REIZFGEIR Trident Pod , EEERTRIFEIASH CRD W, HHBRKHIITERES
MR EMINEI SR A FIRIER CSl sidecars o

SR UM T E IR IR IR A TridentZEEF B "GitHub LY assets #9"

a0, SR EFThRZ</922.10.0:

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

% 34 LI Astra Trident

B THEFREm T el EEAstra Trident tridentctl install A%

./tridentctl install -n trident

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

Starting Trident installation. namespace=trident
Created service account.

Created cluster role.

Created cluster role binding.

Added finalizers to custom resource definitions.

Created
Created
Created
Created
Waiting
Trident

Trident service.

Trident secret.

Trident deployment.

Trident daemonset.

for Trident pod to start.

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.
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(D FE(FAstra TridentBEIBTEWindows T 52 _EIE1T. BRI --windows BEMRSHINE: $

./tridentctl install --windows -n tridento

ZERIEFTAE. RETEMUTUTATEL, RiEKubernetesEEBFRNTI Rk, AJREFEEZRIPod:

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 o +
| SERVER VERSION | CLIENT VERSION |
oo fomm e +
| 22.10.0 | 22.10.0 |
fom e frmm e +

E5TAAstra Tridentfc &, B4k "EEF1ES"
MNRLZEIEFAREINTEHDL trident-csi-<generated id> RAF*EEBITRE. RELEFE,

()  axmEmamsrEising, E80 wEHE

BEX tridentctl ZE
L AAstra TridentZE2EF B ENIE,

TRRRERERF

fEFAstra TridentZ&ERZRF I LIBEXEBM. 0. WREE TridenttMGEH|ZIE BEMEE. Mol LUEHISEM
BB —-trident-image., R ERE TridentBR{ELUNFIFEBICSI sidecarBRGEFIEIEREMEE. WRTFEFER
FEEZIFEENME --image-registry 33#Hl. HEFERX I <registry FQDN>[:port]o

NREFEANEKubernetesi 9 &R, HF kubelet BEMIBFREEELEERRF L /var/lib/kubelet, &
AILUEREE & AR --kubelet-dire

MREFEAEXEE, HFHBHREREFSHNAERE, WEAUBENXEEX . £A --generate
-custom-yaml %?ﬂkﬁi‘f%ﬁf?q:ﬁu%LX—FYAMLS‘(TfF setup BHX:

* trident-clusterrolebinding.yaml

* trident-deployment.yaml

* trident-crds.yaml

* trident-clusterrole.yaml

* trident-daemonset.yaml

21
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* trident-service.yaml
* trident-namespace.yaml
* trident-serviceaccount.yaml

* trident-resourcequota.yaml

ERXEX R, ERILREFEHITENR. ARER —-use-custom-yaml REHBHEXEE,

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

T—IEfa?

%%Awdmmmﬁ,@ﬂu%ﬁﬁﬁﬁﬁ,ﬁﬁﬁﬁﬁ,Eﬁﬁu&ﬁ%ﬁﬁﬁPw

F17:. tlERR

WME, EeIMRERIE—1Gim, 2 Astra Trident BEBESER. Ak, LI backend. json BEVESHH
X, AIEFKRIEIFREHRERENRHIEE XY sanple-input BRo

BEEW I BRI N EHREREEXHNEZFAER.

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

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

fomm - fomm - o -
T e i+

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

fosssssmmm==== fosssmmmsema=ae=s fremememessesosssss s s s s s s e o= ===
f======= fememe===s 4

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

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

NRBEKM, NEIHEE MM, ST TS REEASEUHELERRA:

./tridentctl -n trident logs

R fE, RAFREZSBENFALAER. BXESHEHRRET, BE0 "WEHE" 8.
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F2%: QIREME

Kubernetes AP EAIEERIXKAMEER ( Persistent Volume Claim , PVC) ECE#H "1Z(EE" 18E . ¥4
SEXAPRE, EEEXTIMRBTZENEERER (EERGIFA Trident) UNRZEMEERERFIE X

BURBAEE2E Kubemetes AIABIEE ANBES. RANEBBEN L—HORIEHRI, LUE Astra Trident
AU EREREEHS.

BAETHANREREEERETHEMESE sample-input/storage-class-csi.yaml.templ TEIEF
REMIESC M. B BACKEND TYPE FITEMEIRTHTERF B o

./tridentctl -n trident get backend

fomm - fomm e o
R remmmeme== +F

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

fosssssmm===== fosssssmmm=ssas=s e ittt
fem====== fememe==== 4

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

fosssmsmm===== R femessssssssssss s sese s esssss s
from e fr e +

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

XE— 1 KubernetesXIR. REULEFTLUFER kubectl LIFEKubernetes 8%,

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

IM7E, Kubernetes # Astra Trident #3271 * B -CS| * 238, Astra Trident N B &I fGimAY i,

23


https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/

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"

F3IT:. BEF—E
M, BEESFNSEEE—1E. HEIEIE Kubemnetes SRFERMUIRIE kKA EEER" (PVC) MK,
FERNIRIEIZRFMERIIEEE PVC

1520 sample-input/pvc-basic-csi.yaml B8, HRFERZITSELIZERN R FRITE,
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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

F 4T FEHEEHE Pod

IM7E, iEFTEHSE, BNPEBsI—nginx POD. #EPVHEHZEIT /usr/share/nginx/htmls

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

tBS, Pod (NMARERF) ABEFE, BENE. IRFE, EAILUMS—1 POD EAE,
ZERE, BEMFRERA:

kubectl delete pvc basic

IE, ERILBAITEMESS, flin:

* "EeEEfER, "
* "RIEEfEMESL,
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