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<strong> 52 HE Astra Trident </strong>

* O|A| Trident0| M Kubernetes 1.270] X| & EIL|C}. KubernetesE & 12|0|=5t7| FOf| TridentS
A 0| ESIAAL.

* Astra Trident= SAN 2tH0||A CtE A2 1H S HAHSH| ALE6HH #HE /2 YL|Ct
find multipaths: no Ct& &2 .conf It

Hl 22 52t #4 = 2 AF8 find multipaths: yes BEE find multipaths: smart
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<strong> Astra Trident Z{X| 44 </strong>

Trident 2EXI7t Kubernetes HHT 0| il CHS QEME S XtsO 2 MAMBfL|CH

* X2 ServiceAccountL|Ct
* ServiceAccountd| CH3t ClusterRole 3 ClusterRoleBinding

* M& PodSecurityPolicy(Kubernetes 1.25 0|5})
* ZrAXE KEA|

<strong> X}& =7 7|5 <Istrong>
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—_

TridentOrchestrator Astra Trident?t A X|=l CR. O|&A| 6t™H Z2{AE{0]| Astra Trident QIAEI AT}
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Eg! .
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* Astra TridentE AX| ¥ A = g4 LT HHE ALESHMAIR. S(E) ISt B2 tridentctl, o ST
HH S ALESOF ZLICt tridentctl Astra TridentS X|7{st= HEO|L2|. OFXIEXIZ HAMXIE AFESI0 &
H{ZSt= ZR0|= & MESHOF BfLICt TridentOrchestrator CR Y SET spec.uninstall=true Astra
TridentS M gfL|Ct.

* CHA E WS CHA A8 Xt 7|8 HIZE T} Q= B tridentctl Astra TridentE HiZZSH2H HX
MESHOF LIt TridentOrchestrator 2|10 AEYL|CE spec.uninstall=true Astra TridentE
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|73t CHS Helm MX|Z £8isljof EL|C} 0|2 E8 HelmE T3t 2|02 4 FME ALR3SIK Trident HAXIZ
HHE S o~ QUELICE O] A otX| kO™ 2|0|2 faM AAL 27 3 M &M AL 279} &HH HAIof 7|gt
Trident @ AFK} B 7} ATHSHLICE 7t Q= AR “tridentctl 7| £ BHZ O A= 2X| Q10| Helm 7|gt HIZE Al E
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* £E Z22IBL|C} --kubelet-dir S2i & kubelet CI2IE2|Q| |X|Z2 MH™SHOf SILICt. 7| 2X O 2 0] Z}
QLICt /var/vcap/data/kubelet.
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<strong> 52 HE Astra Trident </strong>

* O|A| TridentOl ] Kubernetes 1.270| X|2IEIL|C}. KubernetesZ & 12i|0|=3}7| M|l Trident2
A O|ESHMA 2.

* Astra Trident= SAN 2t30|M THE B2 7S A AEsIH A& g2 YLt
find multipaths: no L& &2 .conf It

Hl 22 CtE2t 4 E= 2| AF8 find multipaths: yes & find multipaths: smart

multipath.conf It!Q| ZtO Z OI3}| OIS E QR I} SHMBHL|CE Tridentol A o AFR S HERSLICH
find multipaths: no 21.07 E2|A 0|=F.

Trident HAKIE 2202 X381 TridentS A X|EH|C}

HE "2 JHR" dX] APH 27 Al E S5t 2Hgof| St= SHHE 2% 84

MK|Z AZ517] FO] Linux SAE0| 2015t0] 3t9] 2| 012 HQIBLITE "X/ 215 = Kubernetes E22{AE"
L@t ABHo| 2L0{of Bk,

OpenShifti| A= 2 AFEELICH oc T kubectl CFHS 2E G0N & ARSI HE *
@ system:admin * @2 ZQI2LICt oc login -u system:admin & oc login -u kube-
admin.

1. Kubernetes H{F &}9l:
kubectl version
2. 22| AE 22| X Hst 2kl

— =L

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

3. Docker Hub2| O|0|X|E AL&3t= PodE AlZSHL Pod HIEQIZE Sd AE2|X| A|AHIG| AEY &
UE=AX| 2letLct.

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

1EHA|: Trident AX| T2 3 1§17 |X|E CLREESLICE

Astra Trident x| ZZ2 & I§7|X|0f| = Trident 2EXIE F&5t11 Astra TridentE HX|st= o] 2R3 2 E Z0|
=0 UYSLICE Oof| A XA HTQ| Trident HX| T2 Z CIREESHD ES ELICH "GitHub2| _Assets MIA",
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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

20HA|: 2 2B TridentOrchestrator CRD

£ MMHTLICt TridentOrchestrator AF2XL M| 2|AA HO|(CRD). S(8) MAgtL|Ct
TridentOrchestrator LIS AFEXl K| & 2|AA. 0| HE Tt CRD YAML NS ALESIMAIR
deploy/crds E HMELICt TridentOrchestrator CRD

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

3CHA|: Trident HAMALS B SHL|CE

Astra Trident A X| 2t2|Xt= HAMXIE

X5
o2 7= 82 AL 85t 2HXE 5

mjn

- —

t0 2 JHM|E TIE = O] AFEE 4 e HE OIHY S N3 eI H
St Astra TridentS AX|Ste 2 SH B QUL

* Kubernetes 1.24 0|5t S HAHSH= S2{AE S 22, E MEYLICt bundle pre 1 25.yaml.
* Kubernetes 1.25 0|45 H&5H= 22{AE2| 2 £ AEELIC bundle post 1 25.yaml.

AlZtst7| o

* 72X 22 Trident B4 EFEIIP‘— Off QXIS BHERLICE trident HIYAHO|A, £ £ELICt trident
HIJIAHO| AT} GIELICE THES AFESH MdRfLICt.

kubectl apply -f deploy/namespace.yaml

* £ Mot HYAHO|AN HMXIE HHE'&LJE} trident |-'||°'*111|0|* AO[O|E serviceaccount.yaml,
clusterrolebinding.yaml ¥ operator.yaml & AF25t0 HE ItAS MMetL|Ct
kustomization.yaml.

a. E MMOLICt kustomization.yaml CHS HHE ALEELICH 6§7|M _<bundle> = LICH
bundle pre 1 25HE=bundle post 1 25 Kubernetes H{EZ 7|HtO = BfL|LCt.

cp kustomization <bundle>.yaml kustomization.yaml

b. Where_<bundle>_is BHZ AI23t0] HES ZMAURILICI bundle pre 1 25 E&
bundle post 1 25 Kubernetes HHS 7[2tQ 2 FHL|C},

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



kubectl create -f deploy/<bundle>.yaml

2. 2K} HHE 3 =6 MY o R
kubectl get all -n <operator-namespace>

@ Kubernetes 22{AE0M|l= SEXIS| QIAE
MMSIHX| DM A 2.

* SHLEZE QLO{OF ©ELICE. Trident HIAEXIS| o2 HHEE

4%HA|: 2 ZHEBILICE TridentOrchestrator TridentS AX[gfL|Ct

ofo I

LIC} TridentOrchestrator Astra TridentS AX|gfL|Ct 2 Q0| w2t g £ USL|CE
A R|HeL|Cr ol £ M2 AFEELICE TridentOrchestrator AFQF



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

EX[E eelsts SHolls o2 7HX|7F ASLICE



A& TridentOrchestrator AEl

EAIRL|CL AX|5t= SOt o MEfRILIC TridentOrchestrator HA A& Installing & ME{EL|Ct
Installed. 2(8) 2HSIH Failed e U 2FXAIL XHHOE 57 4 IFLICEL "2 E 219

At Tl

NS O] SME A2}0] Astra TridentS M X|EHL|C}
TridentOrchestrator USL|CI.

HX|E| ASLICH Astra Trident?} 83X o= HX|&[A}SLICH

A S 1 0|R= X7} Astra Trident2 M7= SQIL|Ct
spec.uninstall=true.

HAHE RS L|CH Astra Trident?} | A=} &LICH

AHIfHSLICH 2EX7 AX|, K|, YOIO|E E= MAHY 5= iELICt

Astra Trident: O] AE{O|AN| Xt SO 2 SHE A|LBILICE
O MENZ} X|&£E|H 2H| sHZo| 2EL|Ct,

HOOIE & 22X 7|E AKX E YO[O|ESt JUSLICH

= £ ZS2I8LICt TridentOrchestrator AFEE|X]
tELICH CHE AL o|0| E&L|CE
olaL|Ct
M H .

MME| podo| AMEHE HESI Astra Trident AX|7} Q2 E|Y=X| &I &~ QI&L|LCE

=

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

A& tridentctl

= ME8Y += USLICH tridentctl EX[E Astra Trident2| H{T S &hQlgtL(Ct.
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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 +
ChS et

O[H| JtsEtLict A Bl AEE|X| 2HAS HY5tD, EES Z=2H|XN s, PODO| EES OF2EFLICH

Trident HAX 5 H{EZ(L2EZQ R E)

Trident HAIXIE 502 1E810 Astra TridentE MX| & 4= USL|CEH O] T2 M| A= Astra
Tridentd] 223t Z1H|0|L] O|O|X|Zt 7HQl 2|X|AE2|of AZH=l AX|o HEEIL|CE 742l o|0|X|
HXAER|7L Qs AR E AIESL|CH "H & B T2 M[A",

Astra Trident 23.040] Cist 2 ME
* Astra Trident * Of| CH$t CtS 2 HEE 2{0{0}F SL|C}

<strong> £2 ™ Astra Trident </strong>
* O|H| Trident0i|A] Kubernetes 1.270| X| 2l ElL|C}. KubernetesS € 12{|0|=5}7| Hof| TridentS
0| =5 A 2.
* Astra Trident= SAN 2HZ0M CtE 2= 742 LA AHEsHH HE 22 LIt

find multipaths: no CHE A& .conf Ot

Hl 22 CtE2t 74 E= 2| AF8 find multipaths: yes & find multipaths: smart
multipath.conf IHYUQ| ZtOE QI8 O E Q= 7} SHHSILICE TridentOllAl 2] AFR S HEHMAL|CH
find multipaths: no 21.07 E2|A 0|=F.

Trident HAIKIE 2502 X381 TridentS A X|EH|C}
HE "EX| Q" AKX AP QF AFEES ZFot 2HA0| W= SHIE MX| M S MEHHE=X] olgtLCt,

AlZFsE7| o

Linux @A E0] 2215t0] 2t 5l & 22|51 A=X| 2RIl Ch "X 2 5= Kubernetes 22 AE" HReE #ol0]|
A0{OF BL|Ct.

OpenShifttll = & AFHEILICH oc THY kubectl L2 2& Ol0|lA £ AHSHH HX| *

(o]
@ system:admin * @2 2QI8IL|Cl oc login -u system:admin B oc login -u kube-
admin.
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1. Kubernetes H{F 2}ol:
kubectl wversion

2. S| AE Ha|xt At 2ol

L =L

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

3. Docker Hub?| O|O|X|E AI235t= PodE A|&St Pod HIERIE Sl AEZ|X| A|AHIY HEE =
AUE=X| &lgtLLCt,

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

1EHA|: Trident AX| T2 13 17| X|E CtRECSSL|C}

Astra Trident 2X| T2 124 I§7|X|0f|= Trident Y XIS F&5110 Astra TridentS MX|St= O] ERet ZE Z40|
=0 JUSLICE oM XA HHL| Trident HX| T2 S CHREESHD YES ELICH"GitHubl| Assets Al

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:

mjo

ZFMBILICE TridentOrchestrator CRD
E MMYLICt TridentOrchestrator AFEXl HO| 2|AA HO|(CRD). 2(E) MM ELICt

TridentOrchestrator LIS0| AFEXF XA 2|AA. Of|A HESH CRD YAML HHE S AFESHMAIL
deploy/crds & ZASL|Ct TridentOrchestrator CRD:

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

w

CHAl: 2GR XA EZ| QXS YOOI ETLICE
QlX| /deploy/operator.yaml, YOHO|E image: docker.io/netapp/trident-operator:23.04.0
O|O|X| MIK|AEZ|S] /X BtATILICE FHALS| "Trident & CSI O|O|X|" LS| B|X|AEEZ| EE= CHE 2| XA E2|0f
US & AKXt B E CSI 0|0|X|= St HXIAER[0f QLojoF BLICE o E S CHEat 2&L|Ch

—

* image: <your-registry>/trident-operator:23.04.0 O|0|X|7} 25 SiLtQ| 2|X|AEZ[ U= ES

* image: <your-registry>/netapp/trident-operator:23.04.0 Trident O|0|X|7} CSI O|O|X|2}
CHE BIXIAEZ|of Y= B2

M- OT
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4TH7|: Trident HAMALS B EHL|CE

Astra Trident A X| 2t2|Xt= HAXIE HX|otD 2t JHM|E TtE= O AP £ Y= HE IS MZELICH HE
ole 7|2 1MS ARSI QUXIE X311 Astra TridentE A X|SH= ZHHSH ghHolL [T

* Kubernetes 1.24 0|5t HH S AAlSt= S2{AE

10
oX

2, & M8YLICt bundle pre 1 25.yaml.
A

o
=
OOI-
el
rir
Ml
H
>
m
10
oX
40
M

* Kubernetes 1.25 0| & FEELIC bundle post 1 25.yaml.

AlZst7| o

* 712X Q2 Trident 8X| Z2[X= off HMXHS BIERILICH trident HIRIAHO|A & F=ELIL trident
HIJATO| AT} GIELICH CH2 S AE5HY gLt

kubectl apply -f deploy/namespace.yaml

* ENQet HAATO|AN HAMXIE HHESILIC trident HIJAHO|A, FH|O|E serviceaccount. yaml,
clusterrolebinding.yaml ¥ operator.yaml 2 AF25t0] HE IHAS MMeHL|C}
kustomization.yaml.

a. £ MHSLICt kustomization.yaml CHS HES AFEELICH §7|M _<bundle> & YLICH
bundle pre 1 25HE=bundle post 1 25 Kubernetes H{EE 7|HtQ = BfL|Ct.

cp kustomization <bundle>.yaml kustomization.yaml

b. Where_<bundle>_is HHS AtEst0{ H
bundle post 1 25 Kubernetes %

—

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

1. 2| AAES MMt HAMXLE HHZRLIC
kubectl kustomize deploy/ > deploy/<bundle>.yaml
2. YR HIE U =1 4 RS SoIBHLICE

3 =

kubectl get all -n <operator-namespace>

@ Kubernetes S2{AE{0fl= XS] QAR A * LT} QLOOF BFLICE. Trident HAFXHS| Of2] HHEES
dEG5HR| OHYAIL.
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5CH7|: of| A O|O|X| 2| X|AER| @|X|E O] ERLICt TridentOrchestrator

FHAFS| "Trident 2 CS| O|O[X|" StLIS| HX|AEE| EE= CHE K| AEZ|0f USE = UX(TH ZE CSI 0|0|X|= STt
HX[AEZ|0 Lo{OF BILICt YHIO|E deploy/crds/tridentorchestrator cr.yaml |X|AEE] 740
et 70 X[ ArLE FI715H{H L2 2 gLt

StLtel B X|AE2|0f Qe o]O|X|

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

CH2 2| X|AE2|9| o|O|X]|

FItoOF &L|Ct sig-storage & FELICI imageRegistry CHE HX[AEZ| 9|X|E AFE2TL|CY.

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

6CtA: & ZMELICH TridentOrchestrator TridentS AX|EL|Ct
O|H| € BtE £ USLICt TridentOrchestrator Astra TridentS A X|EL|Ct st= AR O F7t8 £ QELICt

"Trident 2X|E AFEAL X|HSL[CH of M E AFEELICH TridentOrchestrator AFY LS O|M|A = Trident %
CSI 0|0|X|7} CIE HX|AEZ|0| Y= M| E B 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
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EX[E eelsts SHolls o2 7kX|7F ASLICE

A2 TridentOrchestrator AEN

9l

Installed. 2(5) #ESIH Failed &E & 2EXIt AHHH o= %-_rl%-* F gLt "23

MENRJLICt TridentOrchestrator HX|7t 43X Q2 9+§5|91:x| {5 Z LIEHN T MX|El Tridento| HES
EAZL|CL XS S0t o ME{RILICH TridentOrchestrator HA A& Installing & ME{EL|Ct

E

=

EX|=|0] ASLICH

A S

HMAE RS LT

A

I SLICH

HHIolE &

RF
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kubectl get pods -n trident

NAME

AGE
trident-controller-7d466bf5c7-vdcpw
Im

trident-node-linux-mr6zc

Im

trident-node-linux-xrp7w

Im

trident-node-linux-zh2jt

Im
trident-operator-766f7b8658-1dzsv
3m

stolskL|Cf".

=l

0| SME AH23t0] Astra TridentS AX|EhL|Ct
TridentOrchestrator USLICI.

Astra Trident7t 82X O 2 MX|E|AHELICE.

1 0|R= X7t Astra TridentS M7= SQILICt
spec.uninstall=true.

Astra Trident?} M| H = &L|CH

FXF MK, THX], HOIO|E E= MAHEY £ el&LIct
Astra Trident: O HE{O|M XIS 2 S E A|=gtL|C.
O MEN7} X|&£E|H 22X siZo| 2HEL|Ct,

Ho
of

X7t 71ZE 2X|E YH0|ESt Y AELICE

2IBIL|Ct TridentOrchestrator AFEEX|
L|C}. CtE AL o|O| }&LICt
L|Ct.

0 62 M
M>Ebmm

MMEl Podo| MEHSE HESIO Astra Trident AX| 7} b2 E|J=X| 2Holst 4= QI&LICE

READY STATUS RESTARTS
6/6 Running 0
2/2 Running 0
2/2 Running 0
2/2 Running 0
1/1 Running 0
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A& tridentctl

2 MY £ USLIC tridentcetl AX|E Astra Tridentl| HHM S &HQlgtL|Ct.

./tridentctl -n trident version

Fomm e oo +

| SERVER VERSION | CLIENT VERSION |

fom e frmm e +

| 23.04.0 | 23.04.0 |

fom e fmmm e +
CHE A

O[H| JtsELCt "Ml Bl AEE|X] 2HAE M5t D, 2ES Z=H|X s, PODO| 2EES O EFLICH.

HA|O{(BEE 2 E)S AHR310] Trident &I AHA} HH

Trident HAXIE =510 HromS AF2 610 Astra TridentE A X 4= Q&LICE. 0]
T2 M|AE Astra Tridentd] 2ot ZE{|0|L O[O|X| 7} 7HOl 2| X|AE2|0ff HZEE[O] UK &2
AX|off MEILICE JHQl o|0]X| B|X|AERZ|7t Y= AR E AF2EL|CH "2l Bf X E 2[Th
TZMHAQLICH
Astra Trident 23.040]| Cist &2 &

* Astra Trident * Of| CH{et CIS 2 MEE 200} gLt

<strong> 52 ™ Astra Trident </strong>

* O|A| TridentO| M Kubernetes 1.270| X|&ElL|Ct. KubernetesE & 18|0|=E5t7| MO TridentE
HIO2|0| =3 2.

* Astra Trident= SAN 2tZ0|M THE = 182 A A8t #E 22 YLt
find multipaths: no CI& Z2 .conf It

H 22 Ot53t 8 = 2 AF8 find multipaths yes £= find multipaths: smart

multipath.conf IFLQ| ZtOZ Qsl| OIS E Q7 WAMSHL|CE Tridentoll A of AFRS HERALICH
find multipaths: no 21.07 2|2 0|%

Trident HAMXLE 7226t10 HromS AFESH0 Astra TridentS A X[ 2fL|Ct
Trident AL "Helm AE" Trident HAMXIE 550 TridentE o HO| XS 5~ JAESLICH

HE "2A 7" X AFH 27 AL E SE5L 230 St= SHIE X SM4S MUK AP

-

|ZF5E7] o
5

R A 27 Al BR ZYULICH Helm BT 3"

i
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CHA|
1. Astra Trident Helm 2| X X|E2|E Z=7}gtL|C}.

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

2. At helm install CHS O[O A2t 20| BHE O|E 2 X|™BILICt 23.04.0 = K| 52l Astra Trident2]
LT,

helm install <name> netapp-trident/trident-operator --version 23.04.0

--create-namespace --namespace <trident-namespace>
(D TridentOl] CHS KL AH|O|AE O|0| PHE AR E HXSIMA|L —-create-namespace 07
Ha= 1 HAAHO|AE THEX| Q& LICH

MEY + AZLICE helm 1ist O|F, HYAHO|A, XHE, HEH, A M 22 HX| N YEHE HESH
=

X B0 7 HIo|HE HERLICE

X S0l 719 HI0|E E WHSt= o= F 7HXI7F ASLIC.

SME MeishL|Ct Ay
--values (£= -f) ME7L = YAML I 2 X|™etL|Ct o] M2 o2
H XY 4 QO JHE QEZ 1jlo| M MEELCE.
--set HHZ0|| overridesE K| ™ EtL|CT.
OE S0, 2| 7|24t2 HAYLICt debug " OflA CHSE AHHEILICE *--set BH Xl 23.04.0 HX| 2l Astra

Trident2| HHH LI},

helm install <name> netapp-trident/trident-operator --version 23.04.0
--create-namespace --namespace --set tridentDebug=true

O] 2 values.yaml M|0] A{EQ| ZEQI It of= 7| SE1t o 71=2L0] Lot ASLICH.

g e g S22t
nodeSelector POD &&= I8t = 0|2 ILICt
podAnnotations XM

deploymentAnnotations HHIE Z=A
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Mg MesiLct

tolerations

affinity
tridentControllerPluginNod

eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor

tridentNodePluginToleratio
ns

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLogLevel

operatorDebug

operatorImage

operatorImageTag

tridentIPvo

tridentK8sTimeout

oy

PodOl| CH$E Kubernetes 618 MAS
THAO|SHL|CH S A XBIAIAIQ
Z1EE2] Pod '34 LEZC O] E
HESHIAIL.

Pod& #7} LE MEHY| £
AXRSIHAN R HHEEE] Pod 2 =
ZE 03 E HZSIUAIL.

PodOf| Ci$t Kubernetes 18 MHES
THAO|BIL|C} S AIEBHAIAIQ
Z1EE2{ Pod xl LEZC O|S E
RSN L.

o CHSE BIX|AER|E AEELICE
trident-operator, 'trident &
7|Et o|O|X|. 7|22t OCH=E
AFESHH H|Q FAA L.

of cHet o|o|X| & HMS
trident-operator

gt

o| o|0|X| & H|Z S HHELICt
trident-operator, 'trident 3
7|E} o|O|X].

kubelet LH5 &EfS| ZAE XS
Mol = ASLICH.

AXS
T==

Trident HAMXIS| 27

CtE2o 2 ™Y & JUSLICE trace,

debug, info, warn, error, £&
fatal.

Trident GAFXIel 21

CHZ o= d¥Y &+ JSLICL
ol CHSt 0|0 X| 2 X 5| Aot &~

U}ELICt trident-operator.

o Ef I E mHHEolY = JSLICE

trident-operator O|O|X|.

Astra Trident7} IPv6 S2{AE{0f| A
SO E {88 Ct

CHE 29| Kubernetes AP| ZH0f|
CHSE 7|2 30% A|ZH =1H00] OF:

A2 x)2 MElBHct,

IfNotPresent

"/var/lib/kubelet™

n info"

true

false
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O
SMHE

tridentHttpRequestTimeout

tridentSilenceAutosupport

tridentAutosupportImageTag

tridentAutosupportProxy

tridentLogFormat

tridentDisableAuditLog

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglayers

tridentImage

tridentImageTag

tridentProbePort

windows

enableForceDetach

excludePodSecurityPolicy

20

oy

Ol = HTTP M0 Cist 7| & 90
et AlZHE A Q| BtLICt 0s HITtH
AlZt SOt 25t X|& AIZtJLICH S5
U2 S 8EX| AELICE

(=]

Astra Trident Periodic AutoSupport
HE Hjgdete = JEL|C
Astra Trident AutoSupport
ZieflojA 2] o|O|X| Ef2E Tl
AELICH

A
T

Astra Trident AutoSupport
ZEO|LAZL HTTP 2 A|E Eoff Zlof|
MotE 2 = U= S ELLICEL

Astra Trident 22 &4
(text EEE json)E SEIELICE

Astra Trident ZAt 24
H|2tMdstetL|Ct,

mufn

Astra Tridente] 21 £Z2 C|21}

Zo| MY £ JASLICE. trace,
debug, info, warn, error, £&
fatal.

Astra Tridente] 21 £ZF2 2
A = JASLICH debug.

A5 22 £ 20 ANE 9l 7
[=13

Astra Trident 2222 E Mot
2 A&L|CH

FMZAEE 20 AN E QI EH
Astra Trident 4|52 &M31e £

ALt

Astra Trident2| O|O|X|E 2tF 3|
MEolg 4~ UELILCE.

Astra Trident0f| CH$t O|O|X| EOE
MYolg &~ EL|CE

Kubernetes 2A/Z=H| ZTZ H0f|
ALEEE 7|2 ZEE MHo Y &
AELICE.

Windows X} .= E0f Astra
TridentS AA[E & U&LICH
A

"905"

false

<version>

"text"

true

n infO"

false

false

false

false



EE2{ Pod % =E Xt 0O}

Astra Tridente= ©Y ZIEE2] POD2} S2{AEQ| 2t UK =0 .= PODE C{ot HEi 2 MAEIL|CE Astra
Trident 288 nr—sr Sl = SAEOAM LE TEJF ASHE| T Q10{0F BHL|Ct.

FHUYE|A "= MEHY|" Gl 220t Q6" TEE EX L& £ 7|2 LEo|A MSIEE Kstst= O AFSELICH
ControllerPluginzt 2 AH2ELICt "NodePlugin 714 =71t HO{MI|E X HT 4 USLICEH

- ZES2 221012 AU Y 37| YT 2 25 T2HNY U 2B HalgLIc
+ C 220012 AERX|0| ES HHSHE HYS H2lELict
ctg £

OfH| 7tsEtL|Ct "Hlle 5l AEE|X| SeHAS M5, 28S Z=H|N 5, PODO| 2&S D2 ERL|CH.

HANO{(2E2[R] ZE)E A3 Trident S AFX} HH I

Trident HAMXFE 56110 Hrom2 AFESHY] Astra TridentE AX[& 4~ JU&LICEH Of

T Z M|A = Astra Trident0f] 223t ZA6|0|L O|O|X[7} 7Hl XA EZ|of| XA E X
HMEEILICE 7421 O|0|X| HX|AEZ|7} Qs AR E AFE2TLICH "HE U T2 MA"
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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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Ol Mol = E MET|E ALESIO] TridentE HiZESH= WHE 2ol FLICL

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 = =0i| 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 AFESH0 A X|etL|Ct

tridentctl2 AFESH0] MX[gL|Ct

= AME510] Astra TridentE X2 4= JELICE tridentctl. O] ZEM|AE Astra TridentO|
T 5t AH|0| o|O[X|7t JHel Y X|AEE|of] MEE[AHLE HEE|X| 2 MX|o| HEEL|CH E
AMEX} X[HELICH tridentctl 7+5 WHE 2 XS AL "tridentctl BHEE AHE Xt

Xt

Astra Trident 23.040 Ci{i$t S A&

* Astra Trident * Off Cl{$t LIS S FEE AHO{OF BfLICH
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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.

E ME23}0{ Astra TridentS M X|ELIC} tridentctl

HE "2X V" EX| AFH 27 Al S SFSIL 20| St= SHHE X 84S MEYE=X| eQlFfLict.

ok

EX[E AlZSH| Hofl Linux @ AE0| 23Q15H0 &Y 22| o £ 5 2lgtL|Ch "X == Kubernetes 22{AE"
o Q& A0
=

UAOC{OF FfLICH.

OpenShiftof| A= 2 AFEELICH oc CHAl kubectl CHS 2E O|0|AM E MG HA *
@ system:admin * @2 ZQIBIL|Cl oc login -u system:admin £ oc login -u kube-
admin.

1. Kubernetes H{Z 2fQl:
kubectl version
2. 22| AE a|xt Ht gl
kubectl auth can-i '"*' '*' —--all-namespaces

3. Docker Hub2| O|O|X|E AI23t= PodE A|ZStD Pod HIEQAE S8 AEZ|X| A|AHIY HEE £
UE=X| &elgtL|Ct,

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

ping <management IP>

1CHA|: Trident A X| T2 07| X|E CIRZESL|CH
Astra Trident 2X| TZ 2 I§7|X|= Trident PodE M5t AEHE RX[St= Ol AF2E[= CRD 2K|E M 5HH,

CSI AIO|EFIE £7[3}1510] 22{AE SAEN E8 TZ2H|NY I HZAD 22 2 S f3stL|Ct oM £ A HEQ
Trident M| T2 1S CIR2Z E6tT &ES EL|Ct "GitHub2| Assets MlM" MEHSE Astra Trident HE S AF26H04
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Oi| M|l M 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 2 X

£ 2d5t0] Hot= HIKJAHO| A0 Astra TridentE EX[RLICH tridentctl install . It & FII5H0
o[O|X| 2IX[AEE| 9IX[E XIEY = UAFLICE

o= T M

./tridentctl install -n trident

StLtel BIX|AE2[off L= Ol0]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

CH2 2| X|AE2|9| 0|O| |

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

./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 geli= L3 ZELItt
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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-controller-679648bd45-cv2mx

INFO Waiting for Trident REST interface.

INFO Trident REST interface is up. version=23.04.0
INFO Trident installation succeeded.

U
O
o
0=
0x
0%
m
=
rr
i
>
0o
ot
2
=
>t
i
ot
ro
fuot
4>
$0

&LICt tridentctl.

MHEE Pode| &ENE HESHY Astra Trident 2X|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|F H{TO|A= * Running * &Ei7} @12l S Z0

HX|E[X] FpASLICH AHE -a & MEfRIL|CE "T{H O RES ZLCH 28 E AL,

A2 tridentctl

S M8 = UFUILE tridentctl EX|E Astra Trident| TS 2helgtL|Ct.
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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 +
dE 74

Astra TridentZ Windows = E0{| A A

OOI'
E
rd
il
ojo
mjo
1
o2t
ot
r
il

tridentctl install --windows -n trident

of 2: ZH 22| A

ZH 22[0f CHet XtMISt LI8 2 S EXSHIAIR "Trident 2E AL X E ALEXE X H B L|CH".

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

CHE

O 7tSEfLICH A= S AEE|X| ZEAE ME5tL, EES Z2H|X 5L, PODO| 2588 OF2ERLICH.

tridentctl 2 X|E AtEXt X|™HgfL|Ct
Astra Trident AX| T2 HZ ALESI0] HAX|E ALEX} X[HEY &= USLICE

X[ Z2= 20 Ciol LOotEYAIL

Astra Trident &X| ZE S AL EME AEX X[HE = JSLICH O|E S04, Trident O|0|X|E 712! K Z A0
SAtet A2 E AHElto] 0|0]X| 0|2 K™Y & JUSLICE --trident-image. Trident O|0|X|2t HL$t CSI
AFO|=7} O|O|X|E 7HQ! KZE A0 SAtet B2 E AHESHY s ME AL f[X|E X[Hdt= 20| ZEELICH --image
-registry 29/X|E& $ELICt <registry FQDN>[:port].

Kubernetes HIEZE A2 £l AL kubelet YEIHQI HZ 0]2[Q] HZ0| H|0O|E{E H2HEiL|Ct
/var/lib/kubelet, = AI25t] CHH| ZE2E X HS £ YELICH ——kubelet-dir.

AX| 2|t ¢l o|2lofl dX|E ALEXt X[ HeHof ot= B HIE MIUS ALEX XM == JAELICL E ASL|CH
--generate-custom-yaml O{7H Ha= HX| 22[XH9] off CHS YAML THY 2 MM BHLICH setup CIHIEE]:
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* 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

olz{et M S Wt = o w2t ot OtZ S A8E 5= UASFLIC -—use-custom-yaml AFEXF K| HHES
MK|sH|Ct
= = .

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