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1. Kubernetes HE S 2tQlgtLC},
kubectl wversion

2. SRAE| 2|X} HES HOISHIAIL,

=

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

3. Docker Hub?| O|0|X|E AtE3l= PodE AlZISHL Pod HIERIZE Sdlf AEZ|X| A|A” HEL &
U=A] 2ASHA L.

kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \
ping <management IP>
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UELICH "GitHub2| Assets MM "0f| X XA HE Q| Trident AX| T2 1M S CIRXZESHH ¢=2 ELICT

wget https://github.com/NetApp/trident/releases/download/v26.02.0/trident-
installer-26.02.0.tar.gz

tar -xf trident-installer-26.02.0.tar.gz

cd trident-installer

2CHA|: TridentOrchestrator CRD 24M

‘TridentOrchestrator' Custom Resource Definition (CRD)g= MMTILICt. LSO
‘TridentOrchestrator’® Custom Resource® MAMTILIC}. “deploy/crds OA XES
CRD YAML HFE A6} ‘TridentOrchestrator' CRDS MMeiL|C}.

kubectl create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
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kubectl apply -f deploy/namespace.yaml
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cp deploy/kustomization <bundle.yaml> deploy/kustomization.yaml
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kubectl kustomize deploy/ > deploy/<bundle.yaml>

kubectl create -f deploy/<bundle.yaml>
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2. operator, deployment 5
kubectl get all -n <operator-namespace>
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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:
Kind:

Spec:

Debug:
Namespace:

nodePrep:

iscsi

Status:
Current Installation Params:

IPVG:
Autosupport
Autosupport
Autosupport
Autosupport
Debug:

trident.netapp.io/vl
TridentOrchestrator

true
trident

false
Hostname:
Image: netapp/trident-autosupport:26.02
Proxy:
Serial Number:

true

Image Pull Secrets:

Image Registry:

k8sTimeout:

Kubelet Dir:

Log Format:

30
/var/lib/kubelet
text

Silence Autosupport: false

Trident Image: netapp/trident:26.02.0

Message:
trident
Status:

Version:

Events:

Type Reason

Trident installed Namespace:

Installed
v26.02.0

Age From Message ———— —————- —ms T mm mmmm——— Normal

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

Installed 67s trident-operator.netapp.io Trident installed
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spec.uninstall=true.
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YHE Podo| HEHE HESIY Trident BX|7t 22 E[UA=K| 2l = USLICE

kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

trident-controller-7d466bf5c7-vi4cpw 6/6 Running 0
Im

trident-node-linux-mr6zc 2/2 Running 0
Im

trident-node-linux-xrp7w 2/2 Running 0
Im

trident-node-linux-zh2jt 2/2 Running 0
Im

trident-operator-766f7b8658-1dzsv 1/1 Running 0

3m



A2 tridentctl

“tridentctl’ 2 A%l AX|El Trident HEZ 2ol £ QJUESL|CH.

./tridentctl -n trident version

Fom e o +
| SERVER VERSION | CLIENT VERSION |
oo fmm e +
| 26.02.0 | 26.02.0 |
fom e frmm e +

Trident 2FXIE 5O Z HEBIL|CHRI 2Rl B E)

Trident 2EXIE 522 H{ESIH TridentE AX|e &= Q&SLICE O] T2 M| A = Tridentd|
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“find_multipaths: no LILC.

CHE B2 E A8SHX| b= 714 = multipath.conf TFYO[A find multipaths: yes E&
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find multipaths: no AF&E '_"._-IQ3H ELCh
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@ -u system:admin &

“oc login -u kube-admin'2(E) & 3st0] *system:admin*C 2
2915 2.

1. Kubernetes HFH S 2tQlgtL|C}.
kubectl version
2. 2e{AH X} MBS SAQISHUAIL.

kubectl auth can-i '*' '*' —--all-namespaces
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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/v6.0/trident—-
installer-26.02.0.tar.gz

tar -xf trident-installer-26.02.0.tar.gz
cd trident-installer
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‘deploy/crds Of|A
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kubectl create -f deploy/crds/<VERSION>.yaml

“kubectl CHA AFESHD HXA oc login
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/deploy/operator.yaml ‘O “image: docker.io/netapp/trident-
operator:26.02.0 & YO[0|ESIH O|O|X| HXIAEZ|Q XE HIESHAL.
xref:{relative path}../trident-get-started/requirements.html#container-
images-and-corresponding-kubernetes-versions["Trident % cs1 O|0|X|"]&= SILIC|
HXAER| Ez= of] HXAEZ|0 X &~ UXT, ZE cs1 O|0X|= L HX[AEZ|Y
Aofof gfL|Ct. oflE =W Ct3at ZSLCt.

* image: <your-registry>/trident-operator:26.02.0 O|0|X|7} 25 StLIC| 2| X|AERZ|0f /=

e
* image: <your-registry>/netapp/trident-operator:26.02.0 Trident O|O|X[Z} CSI O|O|X|2t
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* Kubernetes 1.24E A&ist= 22 AEC| 2 "bundle_pre_1_25.yaml'E ALESHHAIL.
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kubectl apply -f deploy/namespace.yaml

* trident UIYAMO|AT} Of CHE HAAHO| AN RIH2|O|HE HIZSIHH serviceaccount. yaml,
clusterrolebinding.yaml % "operatoryaml'E ¥H|0| EStL] "kustomization.yaml'S AH2SH HE
oS MASHUAIL.

a kustomization.yaml & CE BHS AEsto] gL, o7|M _<bundle.yaml> &
Kubernetes HHO| M2} ‘bundle pre 1 25.yaml EE& “bundle_post_1_25.yaml &IL|LCt.

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

b. C+Z HHOIE A8t HES ZMASHYAIL. 0{7|M _<bundle.yaml>_= bundle pre 1 25.yaml
L= bundle post_1_25.yaml AHE &2 Kubernetes HZO] 2} CHELICE.

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

|



kubectl create -f deploy/<bundle.yaml>
2. operator, deployment % replicasetO] MM | A =X| 2HOISHAA| L.

kubectl get all -n <operator-namespace>

(D Kubernetes S2{AE{0fl= Q2| O[Ef AAE AT} SHLERE Z XS OF LICH. Trident 2I{2{|0|E HIEZ S
o2 7 H-g5HK| O Al 2.

5CHA: “TridentOrchestrator 0| A O|0|X| 2 X|AEZ| 9|X| RICH0|E
"Trident 2! CSI| 0|0|X|"& StLtO| B|X|AER| EE= o2 2| X|AEZ|0f 9IX|E 4= QUX|3H 2E CS| 0|0|X|= St
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*deploy/crds/tridentorchestrator_cr.yaml'S YH|0|ESHIA|L.

StLEe| 2| XA E2|0f /= O|O]X]

imageRegistry: "<your-registry>"
autosupportImage: "<your-registry>/trident-autosupport:26.02"
tridentImage: "<your-registry>/trident:26.02.0"

MZ CHE 2| X|AER|0f Q= 0[0|X|

imageRegistry: "<your-registry>"
autosupportImage: "<your-registry>/trident-autosupport:26.02"
tridentImage: "<your-registry>/trident:26.02.0"

6-tAl: TridentOrchestrator MM 8l Trident A X|

O|M| TridentOrchestrator & MMSID TridentE MAISY £ QU&LICI. MEHMOZ, "Trident
MAE MEX X|HSLICH'E “TridentOrchestrator AFYS £ME ARSI =7t2 AT £ QUELICE CHS
Ol Al= Trident2t CSI O|O|X[7} X2 CIE XA EZ|0f 2| X[ot EX|E H{FL|Ct
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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>/trident-autosupport:26.02
Debug: true

Image Registry: <your-registry>
Namespace: trident
Trident Image: <your-registry>/trident:26.02.0
Status:
Current Installation Params:
IPv6: false
Autosupport Hostname:
Autosupport Image: <your-registry>/trident-autosupport:26.02

Autosupport Proxy:
Autosupport Serial Number:

Debug: true
Http Request Timeout: 90s
Image Pull Secrets:
Image Registry: <your-registry>
k8sTimeout: 30
Kubelet Dir: /var/lib/kubelet
Log Format: text
Probe Port: 17546
Silence Autosupport: false
Trident Image: <your-registry>/trident:26.02.0
Message: Trident installed
Namespace: trident
Status: Installed
Version: v26.02.0
Events:
Type Reason Age From Message —--—-— —————-— SIS S S Normal

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

‘TridentOrchestrator 8 &El= HX[7} 3/U=X HEE LIEWH HX[E Trident HAEZS
EASLCH, AX| ‘TridentOrchestrator @ MEl= ‘Installing ' OA “Installed =
HAELICL., “Failed® MEHE ZESID 2IXIL XMHOZR E3Y £ Q=
ZR1ink:../troubleshooting.html ["E231E ZolStL|Cl)
AEQ Ad
AR 2%8XH= O] TridentOrchestrator CR2 ARSI
TridentE &X|5t0 JAELIC
Mx| =l Trident7t §3HMO 2 MX|Z[ASLICE.
N 2Kt Trident2 M| SILICH
spec.uninstall=true.
HAHE TridentZ} M H = RS LILCE.
AlTij OOEU(W}TndentE AKX, x|, YOIO|E E= MAY =
USLICE 2SR XIS E 0| AE0M SFE
*|E°.=|”—|E|'. O] AEf7} X|&EH EX| siZ0| BRetL|Ct.
OoIE & 2FX7L 7| & X E HHIO|ESHA J}SLICE
2 ‘TridentOrchestrator' 2(=) AFE E|X| Q& LICH CHE

StLEZE ol0] ZXHEL|C.

E3t0] Trident EX[7} 21ZE|RA=X] 2fele 4 AL
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kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

trident-controller-7d466bf5c7-v4cpw 6/6 Running 0
Im

trident-node-linux-mr6zc 2/2 Running 0
Im

trident-node-linux-xrp7w 2/2 Running 0
Im

trident-node-linux-zh2jt 2/2 Running 0
Im

trident-operator-766f7b8658-1dzsv 1/1 Running 0
3m

A2 tridentctl

‘tridentctl’ 8 A28 MX|E Trident HEZ QS £ QUSLICE.

./tridentctl -n trident version

Fom e b +
| SERVER VERSION | CLIENT VERSION |
fom e frmm e +
| 26.02.0 | 26.02.0 |
Fom e e +

Helm2 A25I0] Trident 2 At HHEZ(EZE 2 E)
Helm2 AFE5t0] Trident 2IH2||0|E{E ISt TridentS A& 4= USLICE O] TZMAE

Trident0ll 222t ZIE| 0| O[O X|7t Z2to[tl 2| X|AEE[of XZEE K| g2 EX|0f HEELIC.
Z2fo|8l O|O|X| HIX|AEE|7} Qs B "QEEQ HIZ TEMAS(S) AFESHAIL.

Trident 25.1001| CH$t S ME
H

TridentOf| CHoH CHS 52 H
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<strong>Trident0l| Lot SR HH</strong>
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helm repo add netapp-trident https://netapp.github.io/trident-helm-chart
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affinity:
nodeAffinity:

requiredDuringSchedulingIgnoredDur
ingExecution:
nodeSelectorTerms:
- matchExpressions:
- key:
kubernetes.io/arch
operator: In
values:
- arm64
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- key:
kubernetes.io/os
operator: In
values:

- linux
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trident-main:
requests:
cpu: 10m
memory: 80Mi
limits:
cpu:
memory:
csi-provisioner:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu:
memory:
csi-attacher:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu:
memory:
csi-resizer:
requests:
cpu: 3m
memory: 20Mi
limits:
cpu:
memory:
csi-snapshotter:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu:
memory:

trident-autosupport:

requests:
cpu: 1m
memory: 30Mi
limits:
cpu:

memory:

trident-main:
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OIRESIH = ZE SAE|A AT 0{0F BLICE. cpu:
memory:

M2t dwE oM AHE S PodE ML= O
% SHIBHOIER HER:# LT
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memory:
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* Trident= SAN %%'OHH CHE 22 74 AL8 2 A A Al 5HH, multipath.conf THUOf| M 212
“find_multipaths: no  LICt.

CE 22 E AM8SHX| ¢b= +14 E= multipath.conf TFYM[A find multipaths: yes E&
find multipaths: smart a2 ALESIH O2E7L AINELICE Trident= 21.07 E2[ARE
find multipaths: no AF2S EEH FLSLICL
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Trident "Helm Chart"& AF25t0 Trident 2 EAHE HiE S TridentE o HHof| X[ & QU&LICH
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1. Trident Helm 2| EZX|E2| &7}

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

2. “helm install'S AHZ3}0{ i Z 5! O|O0|X| 2| X|AE2| 9|X|0f| O|ES XIS AIL. "Trident & CSI O|0[X|"=
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helm install <name> netapp-trident/trident-operator --version
100.2602.0 --set imageRegistry=<your-registry> --create-namespace
--namespace <trident-namespace> --set nodePrep={iscsi}

M2 CHE IX|AEZ|0]| /= 0[0]X]|

helm install <name> netapp-trident/trident-operator --version
100.2602.0 --set imageRegistry=<your-registry> --set operatorImage
=<your-registry>/trident-operator:26.02.0 --set
tridentAutosupportImage=<your-registry>/trident-autosupport:26.02
--set tridentImage=<your-registry>/trident:26.02.0 --create

-namespace --namespace <trident-namespace> --set nodePrep={iscsi}
@ 0|0] Tridentoi| CHot H[UAAHO|AE MMot AR —-create-namespace Of7HHSE= F7t
HIYAHO|A S H-doHK| FELICE
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helm install <name> netapp-trident/trident-operator --version 100.2602.0
--create-namespace --namespace trident --set tridentDebug=true

nodePrep 242 715t CHE BH S HASYAL.

helm install <name> netapp-trident/trident-operator --version 100.2602.0
--create-namespace --namespace trident --set nodePrep={iscsi}
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affinity:
nodeAffinity:

requiredDuringSchedul
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nodeSelectorTerms:
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operator: In
values:
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- linux
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resources:
controller:
trident-main:
requests:
cpu: 10m
memory: 80Mi
limits:
cpu:
memory:
csi-provisioner:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu:
memory:
csi-attacher:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu:
memory:
csi-resizer:
requests:
cpu: 3m
memory: 20Mi
limits:
cpu:
memory:
csi-snapshotter:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu:
memory:
trident-
autosupport:
requests:
cpu: 1m
memory: 30Mi
limits:
cpu:

memory:
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HA
resources:
controller:
trident-
main:
requests:
cpu:
10m
memory:
80Mi
limits:
cpu:
memory:
esil=
provisioner:
requests:
cCpu: 2m
memory:
20Mi
limits:
cpu:
memory:
csi-
attacher:
requests:
cpu: 2m
memory:
20Mi
limits:
cpu:
memory:
csi-
resizer:
requests:
cpu: 3m
memory:
20Mi
limits:
cpu:
memory:
csi-
snapshotter:
requests:
cpu: 2m
memory:

limits:
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httpsMetrics Prometheus HE2| AIEXQIEN CHSH HTTPSE A
gt sttt

hostNetwork Trident ZHEZE2{0| SAE 4 EQZS &MatetiL|Ct. M

Ol= E|Z UERIZ0M ZHEAMEC} HollE E2jIls

Eelste = 22 8L

memory:
() Pod OH7H 14 B4 XIZOH CH3t AAIS LA "= S0 Pod B2 AESHIARMI
limits:
Ccpu:
ME 2y ©
memory:
T SME ™ole mf “TridentOrchestrator' 2| £4& AFE5I0{ HX|E ALSA X|FY & YGLjLide:
linux:
712 Mg RIY T erident-

0| oflAl= cat deploy/crds/tridentorchestrator cr imagepullsecrets.yaml HHES Aot
T HEE A2, 7|2 Xl ArEAL X EX|E LIEFHL|CE

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

- thisisasecret

requests:
cpu:
Im

memory: 10Mi
limits:

cpu:

memory:
windows:
trident-

main:

requests:
cpu:
om

memory: 40Mi
32 o
limits:


https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/

L MED]

O] Ml == ME7|E AHESHH TridentE EX[IRLICEH

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

storage: netapp

Windows Xt L= liveness-

O| Oldl= cat deploy/crds/tridentorchestrator cr.yaml BES A T MHEUCH
Windows X} Lo E0] TridentS & X|EfLICH.

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

name: trident
spec:

debug: true

namespace: trident

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

name: trident
spec:

debug: true

namespace: trident

cloudProvider: "Azure"

AKS 22{AE{9 22I2E D

O fiFl= AKS SHAH M S22 E ID2 &H ALEE &= UEF TridentS & X|RILICE

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

XXXX—XKXXX—XXXXXXXXKXX"
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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:lam::123456:role/trident-role'"

GKEE 22I2=ID

O ofXl= GKE 2={AE MM 222 = IDQF & AL = UAEE TridentE A X[RLICE

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-gcp-gcnv
spec:
version: 1
storageDriverName: google-cloud-netapp-volumes
projectNumber: '012345678901"
network: gcnv-network
location: us-west2
servicelevel: Premium

storagePool: pool-premiuml
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apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullSecrets:
- thisisasecret
resources:
controller:
trident-main:
requests:
cpu: 10m
memory: 80Mi
limits:
cpu: 200m
memory: 256Mi
# sidecars
csi-provisioner:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu: 100m
memory: 64Mi
csi-attacher:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu: 100m
memory: 64Mi
csi-resizer:
requests:
cpu: 3m
memory: 20Mi
limits:

cpu: 100m
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memory: 64Mi
csi-snapshotter:

requests:

cpu: 2m

memory: 20Mi
limits:

cpu: 100m

memory: 64Mi

trident-autosupport:

requests:
cpu: 1lm
memory: 30Mi
limits:
cpu: 50m
memory: 128Mi
node:
linux:
trident-main:
requests:
cpu: 10m
memory: 60Mi
limits:
cpu: 200m
memory: 256Mi

# sidecars

node-driver-registrar:

requests:
cpu: 1lm
memory: 10Mi
limits:
cpu: 50m
memory: 32Mi
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apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullSecrets:
- thisisasecret
windows: true
resources:
controller:
trident-main:
requests:
cpu: 10m
memory: 80Mi
limits:
cpu: 200m
memory: 256Mi
# sidecars
csi-provisioner:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu: 100m
memory: 64Mi
csi-attacher:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu: 100m
memory: 64Mi
csi-resizer:
requests:
cpu: 3m

memory: 20Mi
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limits:
cpu: 100m
memory: 64Mi
csi-snapshotter:
requests:
cpu: 2m
memory: 20Mi
limits:
cpu: 100m
memory: 64Mi
trident-autosupport:
requests:
cpu: 1m
memory: 30Mi
limits:
cpu: 50m
memory: 128Mi
node:
linux:
trident-main:
requests:
cpu: 10m
memory: 60Mi
limits:
cpu: 200m
memory: 256Mi
# sidecars
node-driver-registrar:
requests:
cpu: 1lm
memory: 10Mi
limits:
cpu: 50m
memory: 32Mi
windows:
trident-main:
requests:
cpu: 6m
memory: 40Mi
limits:
cpu: 200m
memory: 128Mi
# sidecars
node-driver-registrar:
requests:
Cpu: 6m
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memory: 40Mi
limits:

cpu: 100m

memory: 128Mi

liveness-probe:

requests:

cpu: 2m

memory: 40Mi
limits:

cpu: 50m

memory: 64Mi
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