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v1.21.0 * Docker.IO/NetApp/E2|H E: 23.04.0
* Docker.l0/NetApp/E2|H E - Xt5 X|&l: 23.04
* registry.k8s.io/S1G-storage/CSl-v3.4.1
* registry.k8s.io/S1G-storage/CSl-attacher:v4.2.0
* registry.k8s.io/S1G-storage/CSl-resizer: v1.7.0
* registry.k8s.io/S1G-storage/CSl-snapshotter:v6.2.1

* registry.k8s.io/S1G-storage/CSl-node-driver-
registrar: v2.7.0

* Docker.I0/NetApp/E2|HIE - 2%} 23.04.0(2M)

v1.22.0 * Docker.l0/NetApp/E2|H E: 23.04.0
* Docker.|0/NetApp/E2|HIE - XI5 X|&: 23.04
* registry.k8s.io/S1G-storage/CSl-v3.4.1
* registry.k8s.io/S1G-storage/CSl-attacher:v4.2.0
* registry.k8s.io/S1G-storage/CSl-resizer: v1.7.0
* registry.k8s.io/S1G-storage/CSl-snapshotter:v6.2.1

* registry.k8s.io/S1G-storage/CSl-node-driver-
registrar: v2.7.0

* Docker.|IO/NetApp/EE|HIE - 2HX}: 23.04.0(M)

v1.23.0 * Docker.l0/NetApp/E2|H E: 23.04.0
* Docker.|O/NetApp/E2|HIE - Xt& X[: 23.04
* registry.k8s.io/S1G-storage/CSl-v3.4.1
* registry.k8s.io/S1G-storage/CSl-attacher:v4.2.0
* registry.k8s.io/SIG-storage/CSl-resizer: v1.7.0
* registry.k8s.io/S1G-storage/CSl-snapshotter:v6.2.1

* registry.k8s.io/S1G-storage/CSl-node-driver-
registrar: v2.7.0

* Docker.IO/NetApp/E2|HIE - 2%} 23.04.0(5 M)
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v1.24.0 * Docker.IO/NetApp/E2|H E: 23.04.0
* Docker.l0/NetApp/E2|H E - Xt5 X|&l: 23.04
* registry.k8s.io/S1G-storage/CSl-v3.4.1
* registry.k8s.io/S1G-storage/CSl-attacher:v4.2.0
* registry.k8s.io/S1G-storage/CSl-resizer: v1.7.0
* registry.k8s.io/S1G-storage/CSl-snapshotter:v6.2.1

* registry.k8s.io/S1G-storage/CSl-node-driver-
registrar: v2.7.0

* Docker.I0/NetApp/E2|HIE - 2%} 23.04.0(2M)

v1.25.0 * Docker.l0/NetApp/E2|H E: 23.04.0
* Docker.|0/NetApp/E2|HIE - XI5 X|&: 23.04
* registry.k8s.io/S1G-storage/CSl-v3.4.1
* registry.k8s.io/S1G-storage/CSl-attacher:v4.2.0
* registry.k8s.io/S1G-storage/CSl-resizer: v1.7.0
* registry.k8s.io/S1G-storage/CSl-snapshotter:v6.2.1

* registry.k8s.io/S1G-storage/CSl-node-driver-
registrar: v2.7.0

* Docker.|IO/NetApp/EE|HIE - 2HX}: 23.04.0(M)
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* Docker.|O/NetApp/E2|HIE - Xt& X[: 23.04
* registry.k8s.io/S1G-storage/CSl-v3.4.1
* registry.k8s.io/S1G-storage/CSl-attacher:v4.2.0
* registry.k8s.io/SIG-storage/CSl-resizer: v1.7.0
* registry.k8s.io/S1G-storage/CSl-snapshotter:v6.2.1

* registry.k8s.io/S1G-storage/CSl-node-driver-
registrar: v2.7.0

* Docker.IO/NetApp/E2|HIE - 2%} 23.04.0(5 M)
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* registry.k8s.io/S1G-storage/CSl-attacher:v4.2.0
* registry.k8s.io/S1G-storage/CSl-resizer: v1.7.0
* registry.k8s.io/S1G-storage/CSl-snapshotter:v6.2.1
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2 #A AX| Z2HA0 oieh &7 =Z2 JTHRYLIL.

* MASH HFO| E HIESL|C} kubect1 Astra TridentS 1&dt2{= 212 HAl
* Kubernetes 22{AE0|AM 8 IIUS SAISHD E MY SLICH KUBECONFIG & A A|ARIS &t Ha
* E MEYLICH kubectl get nodes BES &S0 HR3t Kubernetes 22{AE{0f| HEE = J=X|

SIS AI2.

* BE QX THAHE ALE5t0] ¥ HRE0IM BHEE 2t= Lt

U A ZEof m2f Z2MHAS HERIL|CE

2l 3 MES TRNAS MBIt

g X 2E
Trident 2FXH$S) "EZE A"
"QEEI-oLl AE-|X|"
Trident 2 XH(H|01) "EZE MK
"QEEI-?_l AE‘lxlll
tridentctl "HZE L= @uatol MXx|t

o

Mx| W 20|15

—

X LS HEY 5= ASLICE OIZA| 5t7] Hof| ChZ AtehS DAL,



* Astra TridentE 2X| & HAHY m= & SUot WHS ALESHUAR. 2(E) HiZESt B2 tridentctl, 2 SHE
HHZ AE6HOF BLICH tridentctl Astra TridentE K| 7{SH= HEO|L{2|. OFEZEX| 2 HAKIE ALESHH 2
i ShH= AR0= S MESHOF 2L|Ct TridentOrchestrator CR % SET spec.uninstall=true Astra
TridentE M HELICE

* CHA E HM|7Sta CHA AFRE 2EXL 7|8 B E T} Q= AR tridentctl Astra TridentS HESHHH HX
MESHOF SLICE TridentOrchestrator 2|10 AEBL|CE spec.uninstall=true Astra TridentE
M 7{gtL|Ct O3 2 MA|BLICE TridentOrchestrator X ZHAXFHHE, O3 CH2 E AIE5t0] E Mg £
UESLICH tridentctl.

ZtAXE 7|8Ho| 5 HHEE AR5 HA|O] 7|8t Trident HAMK HHES A5t E AR HA 2502 HAMXIE
M| 7St CH2 Helm A X|E 43s{oF SIL|C} 0|2 S8 Helm2 Hast 3|0|2 & FAM S AF26IK Trident HAXIS
HHZE S &~ QUELICEH O A tX| Q™ 2j|0|2 REM AA R S =M M A 2=t SH HA|O] 7|gt
Trident @ AKX} B} AOHSHL|CE 7t Q= AL “tridentctl 7| B BH O A= 2X| Q10| Helm 7|dt HIZE AL E
2 U&LICt.

7|Ef LTl 1M FM
VMware Tanzu ZEZ2|2 N|ZF0| Astra TridentE EX| H2:

2{AEE A0l A= FAZEE XIRHOF LTt

=
=

* £ 22YLICH —-kxubelet-dir E2{3E kubelet C|HEZ|2| 2/X|2 AX™sHof ELIC 7|[2HOE 0] g2
QLICH /var/vcap/data/kubelet.

III;>-

LIC} tridentctl HotgiL|Ct.

Trident HAXIE ARSI HX[2fL|CH
Trident HMAL 25 HIEZ(EE 2 E)

Trident HAXIE 2502 1E5H0 Astra TridentS AKX & 4~ JUSLICEH 0] TEM A= Astra
Trident0f| 23t Z1E{[0|L O[O|X[7} 7HQ! 2| XK|AEZ|H| HZEE|0] /K| 42 MX|o| HEEIL|CH
JHel o|O|X| B|X[AEE|7t U= AR E AFEYLICH "2l BHEE 2|ot TZ M| AQIL|CH".

Astra Trident 23.040]| LSt £2 ®&
* Astra Trident * Of| CHSt CtS 52 HEE 2]0{0F &L|Ct

<strong> 52 HE Astra Trident </strong>
* O|H| TridentOil Al Kubernetes 1.270| X| 2 E/LICt. KubernetesE & 12l|0|=5}7| 0] TridentS
Y2|0| =5t AIL.
* Astra Trident= SAN 2tH0| M LtE E=2 782 HASHA AEstH HE 22 LI
(o]

find multipaths: no CtE dE .conf Ot

Hl 22 CtE2t 4 E= 2| AF8 find multipaths: yes EEE find multipaths: smart
multipath.conf I} 2| ZtO = I8l OFRE F 7t L MSILICE TridentOll A 2 AFES HEMSLICEH
find multipaths: no 21.07 E2|A 0|=F.
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Trident HAXE 592 FH6L TridentE A X|RLICH
AE "EX| Q" X[ MM F AL E SFStD 2HF0 Sh= SHIE MX| 24

AlZtst7| o

MAXIE AMZSH| Ho| Linux @A E0| 2321510] 2t 22| 2 E =elgtL|Ct "X & &= Kubernetes 22{ AE"
m Qs ABH0| Ql0{oF SHL|C}.

OpenShiftof| M= 2 MOE LICt oc CHAl kubectl CHS 2 O0flAM & Ml HA *
system:admin * 22 2QIBIL|Ct oc login -u system:admin EEE oc login -u kube-
admin.

1. Kubernetes HHZ 29l

kubectl version

2. S2|AE Halxt HB

—_

Fol:

1ot

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

3. Docker Hub?| O|O|X|E AI23t= PodE A5t Pod HERIE S| AEZ|X| A|AHIN HEE £

E = T
UAEX| elfL|ct.

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

12H|: Trident AX| T2 13 17| X|E CtREEEHL|CH

Astra Trident AX| TZ 2 I§7|X[0|= Trident 2B XS 55111 Astra TridentE MX[st= O] 2R3t 2E Z10|
E0{ USLICE ol M XA HFO| Trident AX| Z2 1M S CIRZESID AES ELICH'GitHub2| Assets A",

=

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

2CHA|: € RHMBILICH TridentOrchestrator CRD

E MMEL|Ct TridentOrchestrator AMEXL M| 2|AA HO|(CRD). S(E) MAgtLICt
TridentOrchestrator LIS AFEXL X|H 2|4 A, 0f| A HE S CRD YAML HNE AFESIMAIR
deploy/crds & XMPILICt TridentOrchestrator CRD

11
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kubectl create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml

3CHA|: Trident HAHXHS HHIZBIL|CH

Astra Trident 2X| 2t2|Xj= HAUXE XS0 2t JHKNE UE= O MAEE £ U= HE IIUS FMSYLICHL HE
o2 7|2 A E A8 2EXHE #5561 Astra TridentE M X|SH= ZHHSH SHHQALICE

* Kubernetes 1.24 O[5t H{T S MAst= 22{AE| R, & AF2ELICt bundle pre 1 25.yaml.

* Kubernetes 1.25 0|42 H&5t= 22{AE2| 22 £ AE8LIC bundle post 1 25.yaml.

AlEFSE7| Hof|
* 72X O Trident MX| #2|Xt= o HAMXIE BHESIL|CE trident HJAHO|A, & SELICH trident
HJAHO| AT} QELICH CHS S AFESH0] MM Tt

ocod

kubectl apply -f deploy/namespace.yaml

* £ Mot HIYATHO|AN HAMXE HHESILICH trident WIKIAHO|A 2H|O|E serviceaccount.yaml,
clusterrolebinding.yaml ¥ operator.yaml 2 AF25t0 HE ItAS MMeHL|C}
kustomization.yaml.

a. £ MHeLICt kustomization.yaml CHS HES AFEELICH §7|M _<bundle> & YL|CH

bundle pre 1 25HE=bundle post 1 25 Kubernetes H{E S 7|HtO = BfL|LCt.

cp kustomization <bundle>.yaml kustomization.yaml

b. Where_<bundle>_is B@S A86t0] HES HAIIYYLICI bundle pre 1 25 EE=
bundle post 1 25 Kubernetes HHS 7[2tQ 2 FHL|C},

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

kubectl create -f deploy/<bundle>.yaml
2. 29, HHE I =X 44 oiHE Bl

kubectl get all -n <operator-namespace>

12



@ Kubernetes 22{AE M= 2GXtQ| QIAE A *

SHLEZF QLO{OF BHLICE. Trident HAMKIC| 2] HIZ S
M-SR OFY AR,

4THA|: 2 ZHMEBIL|ICE TridentOrchestrator TridentS AX|gfL|Ct
O|M| & Bt= 4= YELICt TridentOrchestrator Astra TridentS AX|etL|CH Z R0 w2t & £ USL|CH
"Trident &X|E ALEX} X|HELICH o £ME

o=

AEBLICE TridentOrchestrator AP

13
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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

ol o2 7kX17F QS LI,



A2 TridentOrchestrator AEH

O| MEHRILICt TridentOrchestrator AX[7} 83HOE AR E[Y =X HEE LIEHLH DT AX|Zl Tridente| HE =

HEAIRLICH AX|St= St of MENJLICE TrldentOrchestrator HA A|ZH Installing & MEHSILICH

Installed. 2(E) HESIH railed &E) & 22Xt XHHCE 54 4 QELICH "2 5 2lgfL|Ch,

AFEH MY

x5 O] SME A0 Astra TridentS M X[EHL|C}
TridentOrchestrator U&LICH

X[ =0 JAELICE Astra Trident?t 43X o= HX|=[AFLICE.

MAH B 7 0|f= Y X7} Astra TridentE M| 7{st= SLICH
spec.uninstall=true.

MHEIASL|C Astra Trident?7} M| H =& L|CH

AHIfASLICH 2RI AKX, K|, HO[O|E E= MAY £ §AELICH

O
=

Astra Trident: O] 2E{O|XN| XtSO 2 SR E A|LTILICE

Of &Ef7} X|&E|H 2X| siZ0| eIt

HHolE &

Ho
0f
.ﬁ

7t 71Z X E YH0|EStY AUSLICE.

2F LICt TridentOrchestrator AFEEX|

2|SH
=
Ch CHE A& ofo] ALt
Ct

0 52 M
|I|> |I|> ml_u

MME| podo| AEHE HESIH Astra Trident M X|7} 2t E|U=X| EHolst 4 AUZLICE

kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

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

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

trident-node-linux-xrp7w 2/2 Running 0
1m

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

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

A2 tridentctl

mjo

A28 £ UELICH tridentctl MX|El Astra Trident2] HE S StQlgtL|Ct,

15
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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 +
Ch A
O[X| JtsELCt A Sl AEE|X| 2HAE HYStD, 2ES Z=H|X s, PODO| 2EES U2 EFLICH.

Trident QAXF 3 HIZ(REZQl R E)

Trident YAIXIE 502 160 Astra TridentE A X|&F £~ QSL|CH 0| Z2M|A = Astra
Tridentd] 223t Z1H|0|L] O|O|X| 7t JHQl 2|X|AEE|of HZH=l AX|o HEEIL|CE 7421 o|0|X|
HXIAEZ|JL @l R E METLICH "HEZE B ITZ 4| A"

Astra Trident 23.040]| st =@ HE
* Astra Trident * Of| CHSt CtS SR HEE 2]0{0F &L|Ct

<strong> 52 HE Astra Trident </strong>
* O|X| TridentOl| ] Kubernetes 1.270]| X[ EIL|C}. KubernetesE & 12|0|=5t7| MOl TridentE
AOEO|ESHMA 2.
* Astra Trident= SAN 2tZ0||A CtE A2 7182 HAHSH| ALE6HH HE 22 YL|Ct

find multipaths: no Ct& B2 .conf It

Hl 22 CtE2t 4 = 2| AF8 find multipaths: yes EEE find multipaths: smart
multipath.conf I Q| ZtO Z Q18 OIRE 2F 7t EHUBILICE TridentOl| A 2] AFR S HESHSLICH
find multipaths: no 21.07 E2|A 0|%

Trident HAXIE 5O FE51 TridentE A X|RLICH
HAE "X Q" BX| APH 7 A2 SF60 2HE0| S SHEE MK M

AlZtst7| o

Linux @A E0] 2215t0] 2t 5l & 2t2[otn A=X| 2RIl Ch "X 5= Kubernetes 22 AE" HReE #ol0|
AO{OF BFL|CH.

OpenShiftof| A= 2 AFEELICE oc CHAl kubectl LS 2 O[0f|A & MASI] HA *
@ system:admin * @2 ZQI8L|Ct oc login -u system:admin EEE oc login -u kube-
admin.

16



1. Kubernetes H{F 2}0l:
kubectl wversion

2. 2| AE a|xt At gol

L =L

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

3. Docker Hub?| O|O|X|E AI23t= PodE A|&St Pod HIERIE Sl AEZ|X| A|AHIY HEE =
AUE=X| &lgtLCt,

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

1ZHA|: Trident AX| T2 33 I§7|X| 2 CLREE=SHL|C}
Astra Trident &X| Z22 I{7|X|0f|= Trident 2SXIE 75 5}11 Astra TridentE A X|5t= o 2ot ZE 20|

=0 U}SLICE of| M =& HHO| Trident HX| T2 S CIREESHD =2 ELICH"GitHub2| _Assets_ A",

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

2CHA|: 2 EMERILICH TridentOrchestrator CRD
E MMYLICt TridentOrchestrator AFEXl B 2|AA HO|(CRD). (E) HHELICt

TridentOrchestrator LIS AFEX X[H 2[AA . M XESH CRD YAML HEZ AFESIHMAIL
deploy/crds & ZASIL|Ct TridentOrchestrator CRD:

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

3CHA|: 2B HXAER| 2[X|E HH|O|ERILICE

QlX| /deploy/operator.yaml, YOHO|E image: docker.io/netapp/trident-operator:23.04.0
o|O|X| BX[AER[Q| {X|E grIELICE HAL2| "Trident B! CSI O|O[X|" StLIS| K| AER| EE= CHE 2| X|AEZ|0f|
A2 = AX|2t 2= CSI 0|0]X|= STt HX|AEZ|0f| LO{0F SLICE o E S Ch2at Z&LICt

* image: <your-registry>/trident-operator:23.04.0 O|0|X|7} 25 SiLtS| HXAEZ|0| Y= HR

* image: <your-registry>/netapp/trident-operator:23.04.0 Trident O|O|X[Z} CSI O|O|X|2t
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https://github.com/NetApp/trident/releases/latest

CHE BHIXIAEZ|0| U= B2

4CHA|: Trident S AXFE HHEBFL|CL

Astra Trident & X| Zt2[Xt= HLUALE X[t 2 WM E = O AHES

= AL HE= o = Q= HE IS MIELICHL HE
OIU2 7|2 74 S M85 2IAE FESt4 Astra TridentS 2 X|5h= ZHHoH A LT

* Kubernetes 1.24 0|5} T E AAllst= S2AEHS| H2, E MEELICt bundle pre 1 25.yaml.
Al

* Kubernetes 1.25 0|42 MdlsH= S2{AEQ| F FEELICt bundle post 1 25.yaml.

AlZtst7| o

* J1EHOR Trident M| B2IXHE of AMAE MEYLIC trident HAAHO|2, B

SELICH trident
HQUAHO|ATF QSLICH CH2 2 ALRSH0] MASHL| L}

kubectl apply -f deploy/namespace.yaml

* E Hot HIYATH 0| A0 HAXIE HHE_""*HEf trident UQJAHO|A, |O|O|E serviceaccount.yaml,
clusterrolebinding.yaml ¥ operator.yaml 2 AM2SIH HE ItAS M-AerL|Ct
kustomization.yaml.

a. E MMOILICH kustomization.yaml CHS HHE ALESILICH §7|M _<bundle> = LICH

|

bundle pre 1 25HXEEbundle post 1 25 Kubernetes HEE 7|dto = ShL|CE,

cp kustomization <bundle>.yaml kustomization.yaml

b. Where_<bundle>_is BHE At83t0] HES HAMYLELICI bundle_pre 1 25L&
bundle post 1 25 Kubernetes H{T S 7|HtQ = StL|CL.

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

kubectl kustomize deploy/ > deploy/<bundle>.yaml
2. 2FGX} HHZE 3 SH| MY 62 E golStL )

’ = -

kubectl get all -n <operator-namespace>

(D Kubernetes 22 AE0= 2K} QIAEA * SILEZL QL0{0F BILICE Trident HAMXIS| 2 HHZE
MMSHX| O AL,
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5CHA|: ol A O] 0| X| HIXK|AEZ| /X2 YO|O|ERLICt TridentOrchestrator
FHALS| "Trident 5! CSI O|O|X[" LS| HX|AEE| EE= CHE 2| X|AEZ|0 US4 UX[EH ZE CSI 0|0|X|= St
A

gHX[AEZ|0 U0{OF BILICt UHIO|E deploy/crds/tridentorchestrator cr.yaml |X|AEZ] 40
w2t =7 UK AFFS 7151 H L2 S -L|Ch

StLte| B X|AE2|0f Q= o]O|X|

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

CtE XA EZ|Q| o|O|X]|

FItolOF &L|Ct sig-storage & FELICI imageRegistry CHE HX[AEZ| QIX|E AFETL|CY.

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

6CtAl: 2 ZHHTILICH TridentOrchestrator TridentS A X[gfL|Ct
O|X| & BtE 4= UELICt TridentOrchestrator Astra TridentS AX[etL|Ct flot= AR o F7te 4= Q&L|Ct

"Trident 2 X[ E AFZ2Xt X|HSL|CH of M Z AFEYLICE TridentOrchestrator AF CHS 0|0 M= Trident &
CSI O|0|X|7} C}E Y XAER|0f Y= MX|E Ho| FL|C}.
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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



X E eelsts SEollE o] 7EX|7F AELICE

A2 TridentOrchestrator AEH

O MAEHRIL|Ct TridentOrchestrator X7t ME3HOZ AZE|R =X HEE LIEFH T HX[El Trident2| HM S

o
=

EAIEL|CE MAX|st= SOt of AENIL|CH TrldentOrchestrator HA A|ZH Installing & MEHSILICH
Installed. 2(E) H&ESIH railed &E) & 22Xt XMHCE 54 4 QIELICH "2 5 2lgfL|Ch,

o ) Wy = |

Afef L

2% & 0] EME AHE25}0] Astra TridentE M X|EL|CH
TridentOrchestrator JUSLICH

HAX|E0] JAELICE Astra Trident7t §SHQ 2 HX|=|A}SLICH

A= 1 0|]= 2YXI7t Astra TridentS H|7HsH= ZIL|CH
spec.uninstall=true.

MAHE &L Astra Trident7} M| =| R} &L|Ct.

AU ELIC X7 AKX, THX], FOI0|E E= MAY 5= Sl&LIC

Astra Trident: O MEHO|M XSO 2 S E A EIL|CL.

Of &7} X|&E|H ZH| siZ0| ZREfL|Ct.

HHolE &

Ho
0f
.ﬁ

7|& 2X|E Ylo|Est /ELICt.

Q= LICt TridentOrchestrator AF2E|X|

2|SH
=
Ch. CHE A& ofo] ALt
Ct.

0 52 M
|I|> |I|> mu]

MMEl Pod2| HEHE HESHO Astra Trident MX|7t AR EJE=X] e o~ USLICH

kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

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

trident-node-linux-mré6zc 2/2 Running 0
Im

trident-node-linux-xrp7w 2/2 Running 0
1m

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

trident-operator-766f7b8658-1dzsv 1/1 Running 0
3m
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A2 tridentctl

= ME8Y += USLICH tridentctl EX[E Astra Trident2| TS &hQlgtLCt,

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

O|M| 7tsEfLICt "ol = B AER|X| SHAE MMStD E5S T2H|XHst1, PODO| 282 OIRESLICH.

HAO|(EZE 2E)E AE5H0] Trident LA} B

Trident HAMXFE 15610 Hrom2 AF2SH0] Astra TridentE A X[ £~ UELICEH Of

T Z M| A= Astra TridentOl] 23 Z16|0|L O[O X| 7} JH! 2| X[AEZ2[0f HZHE[0 UX| 42
AX[of| MEEILICE 7Hel O|O|X| HIX|AEE|7} e R E AFEELCH "Il HfIEE @[t
T2 MAQL[CH",

Astra Trident 23.040]| CH3t Z2 M
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Astra Trident= Kubernetes ngns0il 2|Z5t2 2 XM[7{5tX| OFYA|L out-of-service §1&
(D 2t 2 xel 2ot HENE UK Mef7t 228 =0l Q9IBiLICH RIS EIES
MG H Ao S Tlo[ef B2t AEfSA E 4 YBLICH

Kubernetes 22{AE Z2|XI7t E MEFUE I node. kubernetes.io/out-of-
service=nodeshutdown:NoExecute ‘== % O Ci3t E{E enableForcebDetach 7t 2 BH™E|0] UELICt
true, Astra TridentOf|A] .= ME{E =QI5t0 LSS S etL|C}.

T od
ol 0| D2 EE =& Cieh #le UES HMAS STHetLct

2. Astra Trident =E ZHK|E 2 FEA|

Trident AEE = =27t HASE WIX|(Z BAE 2) MER HA| 2& 2EE HRELICH
(D dirty) Trident == PODE ArSELICt SAH LEJH F4 HEf7L |0 FH|E 20|

O EE PVCE O|2E I ZE = Astra Trident?t e EE 201 Wi7HX| S| X| gS&LICH

clean (M ETZ0f| CHal 2FH).

L E MENZF 251 Tint?h M7 E|H Astra Trident= CH2 S 8tistL|C}.

1. E0iM QEE AAE Z2E AEStD HH e,

2. LEJHOf| Q= AR cleanable AEH(Out-of-service taint7t MHEIROH =7} IN AEHRILIC Ready State)
WA E BE B2t HRSHH, Astra Trident?t e EE CHA| 4# M2[5H= S LT clean L EO| AN E
M Z&8 si8gLct.

Hojg mf oM eiget £HE AH8Y & USBLIC TridentOrchestrator £ =2 £X|E A FolgfL|Ct.

o 1: 712 ALEXF Hel 7

CHE2 712 AEAL XIE 789 o LCt.

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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o 2: == MEHT|E AE25H0]

Ol Mol = E MET|E ALESI0] TridentE HiESH= WHE 2ol ELICL

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

0l 3: Windows 22Xl L= =0f HHZE

Of Of|H|0il M= Windows 2t At = =0f| et B S Ho{ FL|Ct

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

windows: true

tridentctl2 AFE5H{ AX|etL|Ct
tridentctlS AtE25H0] MX|EL|Ct

2 AF25t0] Astra TridentE XS £ UELICH tridentctl. O] ZEM|A = Astra TridentOl|
Z st A0l o|O[X|7t JHel HIX|AEE|of] MEE[AHLE HEE|X| &2 HX|o| HEEL|CH &
MEX X|™MELICE tridentctl 75 HHES 2 HZTSIYAIL "tridentctl B ZEZE AFE Xt

X| &gt .

Astra Trident 23.040]| L3t =@ ®H

* Astra Trident * Of| CH$t C}S £ HEE 2/0{0} SL|C}
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<strong> 52 HE Astra Trident </strong>
* O|H| TridentOll Al Kubernetes 1.270| X| & E/LICt. KubernetesE & 12l|0|=5}7| Fof| TridentS
Y2|0| =5t AIL.
* Astra Trident= SAN 2tH0|M L5 F=2 782 HASH AE5tH HE g2 LI

find multipaths: no CtE dE .conf Ot

Hl 22 CtE2t 4 E= 2| AF8 find multipaths: yes & find multipaths: smart
multipath.conf I} 2| ZtO = I8l OFRE F 7t L MSILICE TridentOll A 2 AFES HEMSLICEH
find multipaths: no 21.07 E2|A 0|=F.

£ AME2310] Astra TridentS & X|BLICt tridentctl

HE "2X V" EX| AFH 27 A S SESIL 2F0| St= SHE X S4S MEYUEX] ARt

MK|Z AZHS7| FOf| Linux SAEN 2301810 XHH 22| 82 stolstL|C}, "X| 2 &)= Kubernetes 22 AE{"
ey | QLO{OF BfLICE,

OpenShifti| A= 2 AFEELICt oc CHA kubectl CFS 2E G0 & AMEHSI HA *
@ system:admin * @2 2QI8L|Cl oc login -u system:admin & oc login -u kube-
admin.

1. Kubernetes HZ& &9l
kubectl version

Ol

-

2. 2| AE #a|xt Hst

— -

1ot

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

3. Docker Hub®| O|0|X|E AH83t= PodE AlZStD Pod LIEQIZE S AE2|X| A|AHIN| AAY &
UAE=X| elghict.

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

1CZHA|: Trident AXx| T2 028 I§7|X|E CIRECSSHL|CH

Astra Trident &X| Z22 I{7|X|= Trident PodE &5t AEfE RX[SH= O| AFHEE[= CRD K| E 7 45HH,
CSI AIO|EFIE X7|2t6t0 2 AH SAEN 28 T2H|XNY 5! AZu 22 2AS SHSLICEH o| A XA BT

Trident Mx| T2 1S CIR2Z E6tT &ES EL|Ct "GitHub2| Assets MlM" MEHSE Astra Trident HE S AF26H04
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Oi| M|l A update<trident-installer-XX. XX .X.tar.gz> S MEHSHL|C},

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

2CHA|: Astra Trident A X|

£ 250 Hot= UYL H 0| A0 Astra TridentS BX[RLICH tridentctl install . It -5 FI15H0
o[o|x| 2IX[AEE| 2IX[E XIHE =+ AUSLICE

o=2 T MHd

HE HE

./tridentctl install -n trident

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

./tridentctl install -n trident --image-registry <your-registry>
-—-autosupport-image <your-registry>/trident-autosupport:23.04 --trident
-image <your-registry>/trident:23.04.0

Ct2 2 X|AE2|9| 0|0

F716{oF eLICt sig-storage & FELICH imageRegistry CHE BIX|AEZ| |X|E AFEEIL|CE

./tridentctl install -n trident --image-registry <your-registry>/sig-
storage --autosupport-image <your-registry>/netapp/trident-
autosupport:23.04 --trident-image <your-
registry>/netapp/trident:23.04.0

x| deli= L3t 2 5L

36


https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest

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 Trident service.

Created Trident secret.

Created Trident deployment.

Created Trident daemonset.

Waiting for Trident pod to start.

Trident pod started. namespace=trident

pod=trident-controller-679648bd45-cv2mx

INFO
INFO
INFO

Waiting for Trident REST interface.
Trident REST interface is up. version=23.04.0

Trident installation succeeded.

T
O
O
0)—
0x
0z
i)
h
rir
i
>
00
Of
2
nx
Ras
i
Jtot

tolgt &~ QUELICH tridentctl.

MHEE Pode| &ENE HESHY Astra Trident BX|7t 22 E[U=K| 2l = UFLICH

kubectl get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-controller-679648bd45-cv2mx 6/6 Running 0 5m29s
trident-node-linux-vgc8n 2/2 Running 0 5m29s

AR 20| d3Ho 2 &EE|X| 7Ll trident-controller-<generated id>
(trident-csi-<generated id>23.01 O|™ H{HO|M= * Running * &Ei7} g1l S Z0
X=X AJAFLICH A -d B MEHRILICH'CIH O REE ZLICH M E AL

®

A2 tridentctl

o

MEY £ JELICH tridentctl MX|E Astra Trident2| S =HQlgtL LY,
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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 +
AHE __I.lA‘I

ol 1: Windows '=E0i|A| Astra TridentS A== MFHSHL|C}

tridentctl install --windows -n trident

of 2: ZH 22| A

ZH 22[of CHet XtMIet LIE2 & EESHYAIL "Trident 2EAF 2X|Z AFEAF X LICH

tridentctl install —--enable-force-detach=true -n trident

CHS THA

O|H| 7HsEfL|Ct "ell= 5 AEE|X| 22HAE MMstn, 252 T2H|XHst, PODO| 22 O ERLIC}",
tridentctl 2X|E ALEXt X|™HEL|CH

Astra Trident 2X| Z2MZ ALESIH MX[E ALEX X HE £ UESLIC

X ZZ2T240f| CHol] OotEMAIL

Astra Trident %] T2 S ALESI EM S ALEAL X ™S &~ JELICE o|E S0, Trident O|0|X[E 712l K& A0
SEAtet A2 E AHEdto] 0|0|X| 0|2 K™ & JUSLICE --trident-image. Trident O|0|X|2t HR$t CSI

AHO| =7t O|O|X|E 7HQ! MZEAOf| EAISH A2 E AHESHY] oY XM &AQ| f|X|E X[HH= AO0| £ZELICt --image

-registry 2%X[E FELICt <registry FQDN>[:port].

Kubernetes HHZE A2 Q1 AL kubelet YEHHEOI AZ 0|2|9| ZZ0] HO|E{E E&tgtL|Ct
/var/lib/kubelet, 2 AI2oI] LA Z2E X EE £ UELICH ——kubelet-dir.

AX| E|xte] ¢l o|2lofl dX|E ALEXt X[ HEHof of= B HIE MIUS ALEX XA == JELICL E AAEL|CH
--generate-custom-yaml O§7f Hay= HX| 22|Xte| of| CHS YAML IS MM SL|CE setup CIEIE{E]:

* trident-clusterrolebinding.yaml
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* trident-deployment.yaml

* trident-crds.yaml

* trident-clusterrole.yaml

* trident-daemonset.yaml

* trident-service.yaml

* trident-namespace.yaml
trident-serviceaccount.yaml

* trident-resourcequota.yaml

olz{et M S WHst = LR met ot UHZ S AEE 5 UASLICt -—use-custom-yaml AFEXAL K| HHES
AMx|SH|C}
= [=] .

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

Che £

Astra TridentE &X|ot = HAE MM AE2|X| SeiA MM =28 ZZH[XN'Y 3 PODY| =&
C

O E|2 X|dHSH A Ol A
Oi2E S g = AL

1T A= S A g otL|Ct
O[%| Astra Tridento| | 2ES Z2H|X|sH= O ALSE HAEE BHS £ AZLICE O|%A| o{H g BHEL|C
backend.json TR Oi7f HA7t LHEl MARULICE TSt MAIE Q0| Chst ME 74 THAS oM &S

UELICH sample-input CIHIEZ].

S HESHUAR 07 |" WA= R A TR S Fd5ts L Chet &t

cp sample-input/<backend template>.json backend.json
vi backend. json
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./tridentctl -n trident create backend -f backend.json

froscscssss==== frosssssassmssme=s frommoeesosscs s e e m s e e e e
fe======s e F

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

foss=ms=m===== foss============= fEmsmesessososssssssssssscsessososs====
s e +

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

fomm - fomm e o -
T e I+

./tridentctl -n trident logs

ZHE sl Zct = 0| tHAIQ] HZ2 = SO0t7HM CHAl A|=35HYAIR. XHM|EH ZH| S22 B2 & HXRSHIAL "=H| 82"
MM kFRSHAIA
—_=2 O |-I=I |9

20 AEE|X] 22HA

ﬂJIHJ

MAMSHL|C}

ood

Kubernetes AFEXt= 7 XIHEl HF PVC(Volume Claim)E AFE5t0 282 T2H|X ALt "AE2[X| SaA"
O|SE. MR ME= AIBXIZRE SAHKIX|T AER|X] S2fA = ST SeHA0| AL El= SSXHO| Z2 Trident)2t
s 2eiAT ZEH|INIXIZRE 29|0|SH= HHE AERL(CE

Kubernetes 2E2|X| 2HAE HEY M EES XIFY A7IE XHGHUAL. =& F-H0IM= O[T A0 M et
HAC S DAZSHOF S22 Astra Trident?t 0|2 ALESI] M E&S EEHIH‘&'%*LIEL

7|‘” oot AER|X] SejAE 2 78O 2 BIL|C} sample-input/storage-class-csi.yaml.templ X
D=0 e M3 == DY 2 tHXIRLICE BACKEND TypPE AEE|X| EEIO|H O|ES AFEELICH
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./tridentctl -n trident get backend

e o T bt
o F—————— +

| NAME | STORAGE DRIVER | UulbD

STATE | VOLUMES |

o —— o T et it
- F—m————— +

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

o —— e it PP T ittt
- F—————— +

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

Kubernetes @QEHMEOQO|EZE E ALY £ JUELIC kubectl Kubernetest| A A Asljof StL|Ct.

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

O|H| Kubernetes & Astra Trident0l| * basic-CS| * AEZ|X| 22{A 7} EA|ZEIL|C}. Astra Trident= HHAIENA ES
HAMBMEL|CE,
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kubectl get sc basic-csi

NAME

basic-csi

PROVISIONER AGE
csi.trident.netapp.io 15h

./tridentctl -n trident get storageclass basic-csi -o json

{

"items": [
{
"Config": {
"version": "1V,
"name": "basic-csi",

"attributes": {

by

"backendType": "ontap-nas"

"storagePools": null,

"additionalStoragePools": null

Yo
"storage": {
"ontapnas 10.0.0.1": [

"aggrl",
"aggrz",
"aggr3",
"aggr4"

A2 KubernetesE MMsto] alishL|Ct 'S 1A

=0f, 2E2|X| 22{A 0| 50| ¥

3THA: R H) =52 T=H[XILICt

OlM| A | EES SXOE I ZH|XIY FH|7} E|}ASL|C O] &
=5 2" (PVC) 7HA|

gha OHE &AL SHAE ALESt= 280 s PVCE MM ELICE
2 HZTSHMA L sample-input/pvc-basic-csi.yaml OE
UX|St=X| =olghL|Ct.
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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

O|M| 288 OIRESIZIELICt PVE E&SH= ngink ZEES A|RFEILICE /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
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# 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

ol POD(OHEZ|#|0|M)= Of Ol EXSHA| X[ EE2 HTS| EMYLICE Hdt= B CHE ZEO|M AL £
olAL|C}
M- .

= MFotHE 22 US AHELICE

kubectl delete pvc basic
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