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1. E 2OIBILIC} TridentProvisioner 7|Z Trident AX|2| AEj= QILICt Tnstalled.

-

kubectl describe tprov trident -n trident | grep Message: -A 3

Message: Trident installed
Status: Installed
Version: v20.10.1
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2. E MMBIICt TridentOrchestrator Trident AX| T2 241} 4| M2 &l OjL|HAEE AR50 CRDE
atSL|CY.

# Download the release required [23.04.0]

mkdir 23.04.0

cd 23.04.0

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

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

3. ILIHAEE A3t | UAHO|A HY| HMXLE AX|RIL|CE

a. SHHE CIHME2[0f JA=X] &AL,

pwd
/root/20.10.1/trident-installer

b. HYAHO|A He| HAMXIE AfHLCH.
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kubectl delete -f deploy/<BUNDLE.YAML> -n trident

serviceaccount "trident-operator" deleted
clusterrole.rbac.authorization.k8s.io "trident-operator" deleted
clusterrolebinding.rbac.authorization.k8s.io "trident-operator"
deleted

deployment.apps "trident-operator" deleted
podsecuritypolicy.policy "tridentoperatorpods" deleted

C. Trident 2B X7t MH=[=X] &eletL|Ct.

kubectl get all -n trident

NAME READY STATUS RESTARTS AGE
pod/trident-csi-68d979fb85-dsrmn 6/6 Running 12 99d
pod/trident-csi-87jfhf 2/2 Running 6 105d
pod/trident-csi-jtnjz 2/2 Running 6 105d
pod/trident-csi-lcxvh 2/2 Running 8 105d
NAME TYPE CLUSTER-IP EXTERNAL-IP

PORT (S) AGE

service/trident-csi ClusterIP 10.108.174.125 <none>
34571/TCP, 9220/TCP 105d

NAME DESIRED CURRENT READY UP-TO-DATE
AVAILABLE NODE SELECTOR AGE
daemonset.apps/trident-csi 3 3 3 3

3 kubernetes.io/arch=amdé64, kubernetes.io/os=1linux 105d
NAME READY UP-TO-DATE AVATLABLE AGE
deployment.apps/trident-csi 1/1 1 1 105d
NAME DESTIRED CURRENT READY
AGE

replicaset.apps/trident-csi-68d979fb85 1 1 1

105d
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kubectl patch tprov <trident-provisioner-name> -n <trident-namespace>
-—type=merge -p '{"spec":{"debug":true}}'

5. Trident 22{AE He| AMXE HX|EL(CH

a. SHIZ Cl2E2|0f ASK| HOISHIAIL.

pwd
/root/23.04.0/trident-installer

b. SHAE He| HUXE Z2 HIY2AH[0] A0 HX|eLCt.

Trident= 2B XHE A XSt Kubernetes HME 2t JHN|E MHSH= Ol ALY £~ U= HE
oA S HlZEeL|ct.

@ * Kubernetes 1.24 0|5t HH S HAlst= SEAES 22, E AIEELICH
"Bundle_PRE_1_25.YAML".

t= S2{AE2| 22 £ A ELICE

Ot

* Kubernetes 1.25 0| A2 AldH
"Bundle_post 1_25.YAML".

kubectl create -f deploy/<BUNDLE.YAML>

serviceaccount/trident-operator created
clusterrole.rbac.authorization.k8s.io/trident-operator created
clusterrolebinding.rbac.authorization.k8s.io/trident-operator created
deployment.apps/trident-operator created
podsecuritypolicy.policy/tridentoperatorpods created

#A1l tridentProvisioners will be removed, including the CRD itself
kubectl get tprov -n trident

Error from server (NotFound): Unable to list "trident.netapp.io/vl,
Resource=tridentprovisioners": the server could not find the
requested resource (get tridentprovisioners.trident.netapp.io)

ftridentProvisioners are replaced by tridentOrchestrator
kubectl get torc

NAME AGE

trident 13s

ro

C. HIYAHO|ANAM Trident PodE AAFL|CL & 22IBILICt trident-controller ¥ POD O|&
23.010 == HH F&I2 grHSIL|CL,
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kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

trident-controller-79df798bdc-m79dc 6/6 Running 0

1lm41ls

trident-node-linux-xrst8 2/2 Running 0

Im4dls

trident-operator-5574dbbc68-nthjv 1/1 Running 0

1Im52s

d. Trident7} Q=8 HF O Z AULC|0| EE|A=X| &tQlEtL|Ct.

kubectl describe torc trident | grep Message -A 3

Message: Trident installed
Namespace: trident

Status: Installed
Version: v23.04.0

HMof Z[gt 2 AR XIS g0 =RfLICE

Hof 7[gt 2GR EXIE Ya0| =52 H LhZ HAIE +&OHHAIL.

Astra Trident?t X%l Kubernetes 22{AEE 1.240 X 1.25 0|4 = ¢gz0|EE EL
(D Values.YAMLZ L0 EdOf 2ILICt excludePodSecurityPolicy & MEfEIL|CE true E=2
ZFIHZLIC --set excludePodSecurityPolicy=true & FELICt helm upgrade BEHZ

HA At = 2HAHE YO0 =YL,

EHA|

2. E MNE2ELICt helm upgrade BH QX| trident-operator-23.04.0.tgz Y1 0|=5I2 = HES

helm upgrade <name> trident-operator-23.04.0.tgz



£7| &% 0| 7|20l ot S 2Tt BX(Y: Trident & CSI 0|0|X|0f gt M E, O]
HXAEE| X[F) & MEYLICt --set 0|2{3F FM0| ¢2|0|= 0| Zete| =5 st2{H Zto

—

712 e = MEFELIC

@ olE S04, o 7|272 HELLIC} “tridentDebug 0l M CHES BHE S ALt

helm upgrade <name> trident-operator-23.04.0-custom.tgz --set
tridentDebug=true

3. M8 helm list AFEQL ¥ HHMO| & A O|EE|R=X]| &lgt|Ct, A3 tridentctl logs CIHO
|*|X|E AESLIC]
21t

Trident 2EXH= 7|& Astra Trident A X|E AEHsI D 2K SLSHHHEOZ 80| =L T}

HI2 X 2x|0| M H2o]=
Ol Trident 2&Xt £|4l 2| =2 YIH|O|EE 4 JUELICH tridentctl X

CHA|
1. %Al Astra Trident 22|AZ CIR2ZESHIAR.

# Download the release required [23.04.0]

mkdir 23.04.0

cd 23.04.0

wget
https://github.com/NetApp/trident/releases/download/v22.01.1/trident-
installer-23.04.0.tar.gz

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

cd trident-installer

2. & MMBILICt tridentorchestrator OHLIHAEO|A CRDE MEHSIL|CE.

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

3. 2P AE He| HAUXE 22 HYAT| 0| A0 HEHBLICE



kubectl create -f deploy/<BUNDLE.YAML>

serviceaccount/trident-operator created

clusterrole.rbac.authorization.k8s.io/trident-operator created

clusterrolebinding.rbac.authorization.k8s.io/trident-operator created

deployment.apps/trident-operator created

podsecuritypolicy.policy/tridentoperatorpods created

#Examine the pods in the Trident namespace

NAME READY STATUS RESTARTS
trident-controller-79df798bdc-m79dc 6/6 Running 0
trident-node-linux-xrst8 2/2 Running 0
trident-operator-5574dbbc68-nthijv 1/1 Running 0

4. 2 MMBILIC} TridentOrchestrator Astra Trident A X|2 CR.

cat deploy/crds/tridentorchestrator cr.yaml

apiVersion: trident.netapp.io/vl

kind: TridentOrchestrato
metadata:

name: trident
spec:

debug: true

namespace: trident

r

kubectl create -f deploy/crds/tridentorchestrator cr.yaml

#Examine the pods in the

Trident namespace

NAME READY STATUS RESTARTS
trident-csi-79df798bdc-m79dc 6/6 Running 0
trident-csi-xrst8 2/2 Running 0
trident-operator-5574dbbc68-nthijv 1/1 Running 0

S. Trident7t 2| =3t HTM O 2 ¢ 12{|0| EE|RU=X| =QlFfL|Ct.

kubectl describe torc tr

Message:
Namespace:
Status:

Version:

=

ident | grep Message -A 3

Trident installed
trident

Installed
v23.04.0

AGE
150d
150d
1m30s

AGE
Im
Im
5m4dls



71Z IS Y PVCE ASOR ABY 4 UBLITH

tridentctlZ2 2 18|0|E5IAA|L

= ArE%t0] 7|E Astra Trident 2X| S &l ¥12[0| =& 4= UASLICt tridentctl.

E AME5}0] Astra TridentES & 12{[0|EELICt tridentctl

Astra TridentE M|7HSt2 CHA| MX[SHH 20| HZ L Ct. TridentE XM|AHE [ Astra Trident B Z 0|
AMEE=FF =28 SYPVO) R FE -_r1 % (PV)2 AN E|X| 9F&LICE 0|0 Z2H|X Y El PVSE Astra Trident7}
QI a0l AEHQI SO A& AFRE 4~ QIOM, Astra Trident= CHA| 22101 AEf7} E|H F7t 7|7t SOt MM El B =
PVCO| CHsll =& EEHIH%‘Q'—IEF.

AIEFSE7| ol
AE "2 020|= HHEHS MEHSHL|CH 2 ARSI P I3|0|=86H7| MOl tridentctl.

EHA|

1. 0| M7 HES MSHSHL|C tridentctl CRD 9 22 ZHH|E X| St Astra Trident@t HZEI BE 2|AAE
ALt

./tridentctl uninstall -n <namespace>

2. Astra TridentS CtA| MX|EHL|CH 2 EXSHMA|Q "tridentctlS AF26E0] Astra TridentS A X|EfL[CH.

@ Y0 TZMAZ STOHA| OHEA| 2. ZX| Z2O0| 22 & 7K 2 ==X =elgtL|ct.

E MESIH =8 ¥1Y|0|E tridentctl

LI 0|E 20ll= MZR Trident 22|Z(0l: F2Y =& A”IM)0IM MBS &= CHet 7|S2 A3 282
A 0|=EE 4 J}SLIC tridentctl upgrade EH.

A[HA 2F0] /U
c;11;:1|o|55+|0|:

oﬁ

2 Astra Trident?| M2 7|5 MEE AI238}2{™ NFS EE= iSCSI 80| CSI {8o =2
f. Tridentd| M T2H| XS 2| HA| PVE 7|& 7|5 MEE X|gL|c.

e r|r

|_|

AJ&87] o
252 CSI RYOR Y020/ E3}7| Hojl kS AlgS mASHIAIL.
* BE 253 Y020y WL ILIC OJH0) YNE BE2 A4 ANAT 4 on YKoz
S ELICH

« gago|l= uj I=|HE/StatefuISet ol YL Z PVE OIREY = JSLICEL deployment/StatefulSet 2 Oz 2

* ¥O0|E A SE 2¥Y PODO| PVE * HEY =+ QIELICE 283 Y12(0[=5817| Hof| ZES =0t

?

* PvCol HiRIFEl 2E0 ¢O20|=g = JELICE PVCO| HIQIFE|X] b2 82 ¢12)|0|= HMoj| HA &
7t 2o BfLCt.
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https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html
https://docs.netapp.com/ko-kr/trident-2304/trident-managing-k8s/..trident-get-started/kubernetes-deploy-tridentctl.html

tHA|
1. 4% xubectl get pv PVSE LIEELICH

kubectl get pv

NAME CAPACITY ACCESS MODES RECLAIM POLICY
STATUS CLAIM STORAGECLASS REASON AGE
default-pvc-1-a8475 1073741824 RWO Delete
Bound default/pve-1 standard 19h
default-pvc-2-a8486 1073741824 RWO Delete
Bound default/pvc-2 standard 19h
default-pvc-3-a849e 1073741824 RWO Delete
Bound default/pvc-3 standard 19h
default-pvc-4-a84de 1073741824 RWO Delete
Bound default/pvc-4 standard 19h
trident 2Gi RWO Retain
Bound trident/trident 19h

SAXH Trident 20.070|M E AtESIH MMt PVSE 47HRLICH netapp.io/trident S2AL.

2. M3 xupectl describe pv PVO|| CHSH M HEE FLICL.

kubectl describe pv default-pvc-2-a8486

Name : default-pvc-2-a8486
Labels: <none>
Annotations: pv.kubernetes.io/provisioned-by: netapp.io/trident
volume.beta.kubernetes.io/storage-class: standard
Finalizers: [kubernetes.io/pv-protection]
StorageClass: standard
Status: Bound
Claim: default/pvec-2
Reclaim Policy: Delete
Access Modes: RWO
VolumeMode: Filesystem
Capacity: 1073741824
Node Affinity: <none>
Message:
Source:
Type: NFS (an NFS mount that lasts the lifetime of a pod)
Server: 10.xXX.XX.XX
Path: /trid 1907 alpha default pvc 2 a8486

ReadOnly: false

PVE 2 AF2510] HE/JUESLIC netapp.io/trident Z2H| XYM OMH NFS SEQLICE Astra Trident0ll A

12



H3dh= 2= MER 7|52 XIJ5HHH 0] PVE CSI R 2 20| =3}{0F ZL|Ct.

3. E MAHlEH|C} tridentctl upgrade volume <name-of-trident-volume> 2|7{A| Astra Trident

=
=
=52 CSIAIYL = Y30 =ot= FHULICE

./tridentctl get volumes -n trident

R e i fosssesseemeeaa= fresmmmsamms
fem========scscsessssossssssss==ss=sa=s fem=m==== fos======= 4

| NAME | SIZE | STORAGE CLASS | PROTOCOL |

BACKEND UUID | STATE | MANAGED |

fees=mssssessssssa==== fos======= R R e

o it +

| default-pvc-2-a8486 | 1.0 GiB | standard | file | cba6fbaid-
b052-423b-80d4-8fb491ald4a22 | online | true |

| default-pvc-3-a849e | 1.0 GiB | standard | file | cba6fbaid-
b052-423b-80d4-8fb491ald4a22 | online | true |

| default-pvc-1-a8475 | 1.0 GiB | standard | file | cba6f6aid-
b052-423b-80d4-8fb491ald4a22 | online | true |

| default-pvc-4-a84de | 1.0 GiB | standard | file | cba6f6aid-
b052-423b-80d4-8fb491ald4a22 | online | true |

L e e L o L

fessmsmmss s e s ss s oses s s s e ss R e +

fom fomm - fom e fomm
o tomm R +
| NAME | SIZE | STORAGE CLASS | PROTOCOL |
BACKEND UUID | STATE | MANAGED |
o m - fomm - Fomm - fomm -
e pomm - fomm - +
| default-pvc-2-a8486 | 1.0 GiB | standard | file | cbabfoad-
b052-423b-80d4-8fb491ald4a22 | online | true |
fmm fomm - fmm
o fom - +
4. AS MHSIL|C} kubectl describe pv &&0| CSI 2EQIX| &QlgtL|Ct

13



kubectl describe pv default-pvc-2-a8486

Name: default-pvc-2-a8486
Labels: <none>
Annotations: pv.kubernetes.io/provisioned-by: csi.trident.netapp.io
volume.beta.kubernetes.io/storage-class: standard
Finalizers: [kubernetes.io/pv-protection]
StorageClass: standard
Status: Bound
Claim: default/pvc-2
Reclaim Policy: Delete
Access Modes: RWO
VolumeMode: Filesystem
Capacity: 1073741824
Node Affinity: <none>
Message:
Source:
Type: CSI (a Container Storage Interface (CSI) volume
source)
Driver: csi.trident.netapp.io
VolumeHandle: default-pvc-2-a8486
ReadOnly: false
VolumeAttributes: backendUUID=c5a6f6a4-b052-423b-80d4~-
8fb491alda22

internalName=trid 1907 alpha default pvc 2 a8486
name=default-pvc-2-a8486
protocol=file

Events: <none>
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