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<strong> 52 HE Astra Trident </strong>
* O|A| Trident0| M Kubernetes 1.260]| X| & ElL|C}. KubernetesE & 12|0|=5t7| FOf| TridentS
A 0| ESIAAL.
* Astra Trident= SAN 2tZ0||AM Ct= A2 A oA AHESHH M 22 LTt

find multipaths: no L& &2 .conf ﬂfo'

Hl 22 Ct5et 4 = 2 AF8 find multipaths: yes BEE find multipaths: smart
multipath.conf IHAS| ZfO 2 Qlsl| OFRE F 7 2HHBILICE TridentOllA 2| AHE S M ESLICH
find multipaths: no 21.07 E2|A 0|%
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OpenShiftof| A= & AFEELICH oc CHAl kubectl LS 2 00| & MASIH HA *
system:admin * @2 ZQI2LICt oc login -u system:admin & oc login -u kube-
admin.
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1. Kubernetes H{F 2}0l:

kubectl wversion

2. 2P| AE HE|Xt At EHOl:

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

Docker Hub2| O|0|X|E AFE3t= PodE ALl Pod HESZE Sl 2E2|X| A|AR0 HAEY £

U=X| gletL|ct.

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}
St Astra TridentE AX[St= of| 2%t 2E A0

1 =8 ELICH"GitHubQ| Assets AMIM",

Astra Trident 2X| T2 I§7|X[0f|= Trident 2SS XIE 5
E0 USLICE oM Z| A HAEO| Trident MX| T2 1S CIR22ES}

wget https://github.com/NetApp/trident/releases/download/v23.01.1/trident-

installer-23.01.1.tar.gz
tar -xf trident-installer-23.01.1.tar.gz

cd trident-installer

2CHA|: 8 RMBIL|CH TridentOrchestrator CRD
MESLICt TridentOrchestrator AFEAL FO| 2[AA HO|(CRD). () MM eLICt
TridentOrchestrator LIS AFEXI X|H 2|2 A 0f| A HESH CRD YAML HEE ALE3IMA|L

deploy/crds & ZMSIL|Ct TridentOrchestrator CRD

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

3CHA: Trident S AHXHS HHIZSIL|CH
Astra Trident A X| Zt2|Xt= HAXIE MX[otD 2HH JHN|E TtE= O AFRE £ = HE IS MlaeL|ct H
St Astra TridentS A X|st= 2 SH HHHQILCE,

o2 7|12 82 Aot 2EXE 5

* Kubernetes 1.24 0|5t £ HAl5t= S2{AEC 32, E AEELICt bundle pre 1 25.yaml.
* Kubernetes 1.25 0| &2 Adllst= SHAEHS 42 E AEYLICt bundle post 1 25.yaml.

mn
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Trident X[ 22| Xt= off HLAXIE
HAI:lLl E’l’

2. XA

S HBHZSL|CE trident WYAADO|A, E FELICH trident HQATO[AT}
MESIYAIL kubectl apply -f deploy/namespace.yaml & =2 2HSL|CH

kubectl create -f deploy/<bundle>.yaml

£ Helet H YA o] AN HAMXIE HHESLICH trident |—‘||°'*II1|O|_, HolE
serv1ceaccount yaml, clusterrolebinding.yaml % operator.yaml 2 AFH2SH]
(D HE IS MHBILICE kustomization. yaml:

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

2 X7 B X| 2| A =XK] 2elghL|Ct,

-

kubectl get deployment -n <operator-namespace>

NAME

trident-operator 1/1 1

®

READY UP-TO-DATE AVATLABLE AGE

1 3m

Kubernetes 2HAEHNH = 2RI QIAEA *

SHLEZE QUO0{OF BHLICE Trident HIAFXIS| 2] HHEE
MMSIX| DR A2,

4| 2 ZMEBIL|CE TridentOrchestrator TridentS AX|gfL|Ct
O|M| & Bt= 2= YELICt TridentOrchestrator Astra TridentS AX|gfL|Ct 2 Q0] w2t & & USL|CE
"Trident AX|E AHSXt X[ ™HELICH o £MS

EMZ AESLICE TridentOrchestrator AFRF



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:
IPv6: false
Autosupport Hostname:
Autosupport Image: netapp/trident-autosupport:23.01
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:23.01.1
Message: Trident installed Namespace:
trident
Status: Installed
Version: v23.01.1
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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Installed. 2(E) HESIH railed &E) & 22X AH|HCE 54 4 QELICH "2 =lgfL|Ch,
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Al Moy

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

MX|E|0] Ql&L|C} Astra Trident7t 83HMO 2 MX|=|AELICE,

IZES 10| 2Kt Astra TridentS MHsH= SILICH
spec.uninstall=true.

MHEIASL|C Astra Trident7} M| H =& L|CH

Al L|C} X7t Astra TridentE A X|, I{X|, (ICIO|E E=

7HIH%* = USLICE O] HEfOM X522 S7E
AlE=BLICE. O] SEf7F X|&E|H ZX| oiZ0| HREfLIC.

HHOIE & 2K 7| & AKX E Hd[o|EStn /JEL|CE
F £ Z2/2LICt TridentOrchestrator AFZE|X|
SF&LICH CFHE mlo| ofO] U}ELICE

WM E Podo| HEHE HESHY Astra Trident BX|7t 22 E|U=X] 2Hle = AUSLICH

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-766£7b8658-1dzsv 1/1 Running 0
3m

A2 tridentctl

mjo

A2 4= JUELIC tridentctl AX|E Astra Trident2] HX S 2HolgtL|Ct
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./tridentctl -n trident version

o fmm e +
| SERVER VERSION | CLIENT VERSION |
fom e frmmm e +
| 23.01.1 | 23.01.1 |
Fom e oo +
CHS T
OH| 7bsEtL|Ct"Hlle 3l AEE|X| BHAE MHSt, 28S Z=H|N 5, PODO| 2&2 D2 ERLICH.

Trident H4HX 5 HHIEZ(LQIZQI EE)

Trident HAIXIE 25O 2 X510 Astra TridentS A& 4= JUSLICEH 0] TEM A= Astra
Trident0l| 23t 5’*F—1|0|L‘| O|O|X|Z} 7HOl 2| X|AE=|off HZHel MX|of| HEEILICt 7HQ! O[O| K]
HXIAEZ|7I Qs 2R E METLICH EE B TEAA"

Astra Trident 23.010{| CHSt 2 MEHQIL|CH

* Astra Trident * Of| CHet Ot S HEE 210{0F LTt

<strong> 52 HE Astra Trident </strong>
* O|X| TridentOl|A] Kubernetes 1.260| X[ EIL|C}. KubernetesE & 12|0|=3t7| M0l TridentS
A O|ESHMA 2.
* Astra Trident= SAN 2tZ0||A CtE A= 12 HAHSH| AHESHH A 242 YL|Ct

find multipaths: no CHE dE .conf It

Hl 22 CtE9t #4 = 2l AF8 find multipaths: yes B find multipaths: smart
multipath.conf I} 2| ZtOZ Q8| OLRLE QF 7} SHMSHL|CE TridentollA o AFR S HE §ﬂ§'—|tf
find multipaths: no 21.07 E2|A 0|F

Trident SHAIKIE 2502 XS TridentS A X|SHL|Ct
HE "MX| Q" MK AFH Q7 AFSS £ESID 0| IHs SHIE M| SMS MEfRHSX| StolBtL|Ct.

AlZst7| Hof

Linux A E0] 2218t0] 2t 51 & 2|5t A=X| 2ltL|Ch "X 2 E[= Kubernetes 22 AE" 2Rt #ot0]|
AO{OF BfLICY.

OpenShiftil| A= 2 AFEELICt oc T kubectl CFS 2E G0N £ AEHSI] HA *
system:admin * 22 2QI2L|Ct oc login -u system:admin EEE oc login -u kube-
admin.
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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 Soll 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 FX5}11 Astra TridentE AX|5t= O 2ot ZE 20|

=0 USLICE of| M =& HHC| Trident HX| T2 1M E CIREESHN =2 ELICH"GitHub2| _Assets_MA".

wget https://github.com/NetApp/trident/releases/download/v23.01.1/trident-
installer-23.01.1.tar.gz

tar -xf trident-installer-23.01.1.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|: RAXIS| XA EE| 9IX|E YH|0|EEIL|CE

QlX| /deploy/operator.yaml, YOHO|E image: docker.io/netapp/trident-operator:23.01.1
o|O|X| BHX[AER|Q| X|E grIELICE HAF2| "Trident B! CSI O|O[X|" StLIS| K| AER| EE= CHE 2| X|AEZ|0f|
A2 = AKXt 2= CSI 0|0]X|= St HX|AEZ|0f| LO{0F SLICE o E S Ch2at Z&LICt

* image: <your-registry>/trident-operator:23.01.1 O|0|X|7} 25 St HXAEZ|0| Y= HR

* image: <your-registry>/netapp/trident-operator:23.01.1 Trident O|O|X[Z} CSI O|O|X|2t


https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest
https://docs.netapp.com/ko-kr/trident-2301/trident-get-started/requirements.html#container-images-and-corresponding-kubernetes-versions
https://docs.netapp.com/ko-kr/trident-2301/trident-get-started/requirements.html#container-images-and-corresponding-kubernetes-versions
https://docs.netapp.com/ko-kr/trident-2301/trident-get-started/requirements.html#container-images-and-corresponding-kubernetes-versions
https://docs.netapp.com/ko-kr/trident-2301/trident-get-started/requirements.html#container-images-and-corresponding-kubernetes-versions
https://docs.netapp.com/ko-kr/trident-2301/trident-get-started/requirements.html#container-images-and-corresponding-kubernetes-versions

CHE BHIXIAEZ|0| U= B2

4CHA|: Trident S AXFE HHEBFL|CL

Trident AX| 22|Xt= off HAMXE BHESIL|CH trident HIYATO|A. & —|—.=.|-|E|' trident U[AIO[AT}
ASLICH E MBI AIL kubectl apply -f deploy/namespace.yaml & =& Bt&L|CT

£ Helgt HIYAHO|AN HMXIE HHE°“—|Ef trident HIJAHO|A AUGO|E serviceaccount.yaml,
clusterrolebinding.yaml % operator.yaml 2I{2{|0|E{ HHX| ™.

A
o ©

L]
P>
>
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k=l
e
s
>
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;%
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r
A

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

Astra Trident 2X| 2t2|Xh= HLUXLE AX[St0 22 M E HEE O A = A= HE THLS
HZELICH HE MHYUL 7|2 1M S ARSI0] 2FEXIE 13t T Astra TridentE AX|st=
ZHHeh Sy YLt

() - Kubemetes 1.24 O[5} & Mot S AEIS| B2, & AIBBILICH
bundle pre 1 25.yaml.

° Kubernetes 1.25 0| &2 A&St= SHAES| B2 E AFEELICt
bundle post 1 25.yaml.

2. TR} HHX|E| QK] SQIBLICH

kubectl get deployment -n <operator-namespace>

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

@ Kubernetes 22 AE 0= 2K} QIAEA * SLEZL QL0{0F BILICE Trident H ALK 2 HIZE
MMSIHX| DRMA 2.

5CHA|: ol A O] 0| X| HIK|AEZ| /X2 YO|O|ERLICt TridentOrchestrator
FALS| "Trident 5! CSI O|O|X[" StLtS| B|X|AER| EE= CHE XA EZ[Y JAS 4= JUX|TH ZE CSI0|0|X|= SLt

gHX[AEZ|0f Lo{OF BILICt UHIO|E deploy/crds/tridentorchestrator cr.yaml 2|X|AER] 740
w2t =7 UK AFFS 7151 H L2 A -L|Ch
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StLtel B X|AE2|0f Q= o]O|X|

imageRegistry: "<your-registry>"
autosupportImage: "<your-registry>/trident-autosupport:23.01"
tridentImage: "<your-registry>/trident:23.01.1"

CH= 2| X|AE2|9| o|O|X]|

F715oF &LICE sig-storage & FELICH imageRegistry CHE BX|AEZ| | X|E AFERILICE

imageRegistry: "<your-registry>/sig-storage"
autosupportImage: "<your-registry>/netapp/trident-autosupport:23.01"
tridentImage: "<your-registry>/netapp/trident:23.01.1"

6CHAI: 2 ZHMSILIC TridentOrchestrator TridentS M X|SL|Ct

O|M| & 2t=E 4= UELICt TridentOrchestrator Astra TridentE AX|etL|Ct 25t B o FItE 4= Q&LICt
"Trident A X|E AFZXAF X|HSL[CH o] M S AFRELICH TridentOrchestrator AFY LS O|MA = Trident &
CSI 0|0|X|7} CIE YK AEZ|0| Y= M| E H 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:23.01
Debug: true

Image Registry: <your-registry>/sig-storage
Namespace: trident
Trident Image: <your-registry>/netapp/trident:23.01.1
Status:
Current Installation Params:
IPv6: false

Autosupport Hostname:

Autosupport Image: <your-registry>/netapp/trident-
autosupport:23.01

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:23.01.1
Message: Trident installed
Namespace: trident
Status: Installed
Version: v23.01.1
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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A2 TridentOrchestrator AEH

O| MEHRLICt TridentOrchestrator %

SEH

NS

X[ ASLICH

MAH &

HAE= RS

ARSI

HHolE &

oz

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-766f708658-1dzsv
3m

MX|7F MZ2XO 2 IFEQ
HAlEL|Ct dX[SH= St of MAEfR)JLICH TridentOrchestrator H
Installed. 2(8) #ESIH railed A U 2RIt AMHEC=Z 5‘?%P SaRtre=1 = ==t

ES10] Astra Trident X|7} 2t 2 E[R}=X| &0

LJ(| O{RE LIEH D X E
Z A% Installing & MEH
Z 30|

Y L = |

Lot
St L’l El_u
29

0| M2 AH25t0] Astra TridentS & X|gHL|Ct
TridentOrchestrator Y&L|LCH
Astra Trident7t 883X O 2 MX|Z|AHELICE.

1 0|R= 2YXI7t Astra TridentE H|7{st= SIL|CH
spec.uninstall=true.

Astra Trident?} M & &

HXI7} Astra TridentE A X|, IjX|, HH|0|E E=
X1|71%-* 2 QIALICEH O] AlEHOM RS O2 BERE
A =ghL(ct. O] HEN7} X[ &EH

L|C}.

XL 7|E AKX E YO[O|Esty JUSLICH
LIC} TridentOrchestrator AFEE[X]|
CtE ool o|o] JUELIC.

223t
A
Lict,

&2 N

018t 4 ABLICY,

READY STATUS RESTARTS
6/6 Running 0
2/2 Running 0
2/2 Running 0
2/2 Running 0
1/1 Running 0

Tridente| HFE S

=H s &0 EEfLTt.
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A2 tridentctl

S AEE £ UELIC tridentctl K| El Astra Trident2] HES &rQIgtL|Ct.

./tridentctl -n trident version

fom e o +

| SERVER VERSION | CLIENT VERSION |

Fom e o m e +

| 23.01.1 | 23.01.1 |

fom e from e +
CtE THA|

OfH| 7tsEtL|ct "lle 5l AEE|X| SeHAE M5t 28S Z=H|X 5, PODO| 2&S D2 EEL|CH.

HEO{(EZE 2 E)2 AFRSIM Trident ALK} HHE

Trident HAXIE =510 HromS AF2SH0] Astra TridentE A X 4= Q&LICE. 0]
T2 M|AE= Astra Tridentd] 2t ZE{|0|L O|O|X| 7} 7HQl 2| X|AE2|0ff HZEE[O] UK &2
AX|o| M EILICE 7421 o|0|X| HX|AER|7} Y= B E AFEYL|CH"@IZ2[Ql HHIZE 2[5h

T Z M[AILICH,

r
n

Astra Trident 23.010]| CH$t S MEQ!
* Astra Trident * Of| CH{et CIS 2 MEE 2J0{0} gtL|Ct

<strong> 52 ™ Astra Trident </strong>

* O[HX| TridentOll A Kubernetes 1.260| X| & &lL|C}. KubernetesE & 12{|0|=5t7| HOf| TridentE
AOEO|ESHMA| 2.

* Astra Trident= SAN 2tZ0||A CtE A2 12 HAHSH| ALESHH HE 242 YL|Ct
find multipaths: no CI& Z2 .conf It

Hl 22 CtE2t 4 E= 2| AF8 find multipaths: yes EEE find multipaths: smart
multipath.conf I} 2| ZtQ = el OIRE @ F 7t A MSILICE TridentOl| A 2 AFES HEMSLICEH
find multipaths: no 21.07 E2|A 0|=

ﬂllﬂl

_L
R
o
=
il

Trident Y MXIE 18110 HromS AF23510] Astra Trident

rot
e
2
nx
>t
ot
4>
30
o>
-
Iul

Trident AF2 "Helm XFE" Trident HAIXFE 511 Trident2

HE K 2 MK AR 27 MBS BE6HD

rior

d0f| 5= SHHE X &M

AlZfoto] FHof
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EBH R A 7 A B

CHA|
1. Astra Trident Helm 2| ZX|E2|S

AULICt "Helm HH 3",

= =7pstct,

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

2. AF2 helm install CHS O|H[Of MLt 20| BHE O|ES X|™ELICI 23.01.1 =

HT IL|C}.

MK| =9I Astra Trident2]

helm install <name> netapp-trident/trident-operator --version 23.01.1
--create-namespace --namespace <trident-namespace>

®

T T

&LIC} helm 1ist O|&

for 4>
30

= d

2X| Soi| 718 HIo[E =
Hx| Foil 74 H0IES Mot

g

—

A EH

— 1

ook

I-|__|

M

f

--values (£& -f)

)

-—-set

HE =01, 2 7|2E HELYLICt debug OIM CHSS H™eL(CH

Trident9-| EHM LT,

FCkst|C}

ol £

TridentOll CHot HIYAHO|AE o|0| PHE B E BXSHYAR --create-namespace Oi7H
¥

Haes FIHHYATO[A S R2HEX

UALICH

[Eo=]

QA0 A, AHE, AEY, 9 HET} 2o M| N2 HEE HEstzw

ZEXI7F A LI

ks
A7} U= YAML IHU S K| ™ StL|CE 0] SM2 0fg
H XS 4~ AoM 7HE QEZ mlo] M MEE LD

HBZ0]| overridesS X|™HEtL|Ct

C——set HEH QX| 23.01.1 MX| =2l Astra

helm install <name> netapp-trident/trident-operator --version 23.01.1

--create-namespace --namespace --set tridentDebug=true
T4 g
O] #2 values.yaml MO XtES| YRl I 0= 7| S =1 e 7|22{0] Ltet AFLICE
S MEfeLCt =k 7|12k
nodeSelector POD &t 9|3t L= 30| 2QlL|C}
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SMZ Mefgh|ct
podAnnotations
deploymentAnnotations
tolerations

affinity
tridentControllerPluginNod

eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor

tridentNodePluginToleratio
ns

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLogLevel

operatorDebug

operatorImage

operatorImageTag

tridentIPvo6
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Pod0i| i3t Kubernetes 618 MH S
MEogtLICt 2 **ZEOHEMIQ
ZIEE2{ Pod 9:' LE X Ol E
HESHIAIL.

Pod& F7t L& ME{7| 2
BESIYUAR ZHEER] Pod & L=
ZC 08 B HZSHAIL.

PodOf| L3t Kubernetes 618 MAS

HELlgtLICE 2 &ESHAL
ZAEE2 Pod 34 L EZC Ol E
RSN L.

off ch3t 2 X|AER|E AlEBtL|Ch
trident-operator, 'trident’ 3
7|E} O|O]X]. 7| 22t Ath=Z

AtESHH H| 2 FHAL.

Ofl Ciet o|ofX| & YX S ALt
trident-operator

o ojojx| & H|TE MFBILICH
trident-operator, ‘trident 3!
7|Et o|O]x].

kubelet LHE AE{S| SAE QX2

Mol &= AFLIC

AXSO

Trident AKX 20 +FE
Ct2oz ™Y £ JBLICE trace,
debug, info, warn, error, £

fatal.

Trident HAMXLS| 2 £F
ClHZo=Z dHe £+ QUBL

o

ﬁ

of CHet O|0|X|E 23| [HFo e 4=

UELICH trident-operator.

of BE xHFAE & ASLIC

=2 T M-d

trident-operator O|O|X|.

Astra Trident?} IPv6 22| AE{0f| A
LSO E 2L Ct.

IfNotPresent

"/var/lib/kubelet™

"info"

true

false



S42 MeypiL|ct

tridentK8sTimeout

tridentHttpRequestTimeout

tridentSilenceAutosupport

tridentAutosupportImageTag

tridentAutosupportProxy

tridentLogFormat

tridentDisableAuditLog

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglayers

tridentImage

tridentImageTag

tridentProbePort

windows

enableForceDetach

excludePodSecurityPolicy

nx

[ -
= =

9| Kubernetes API 21 0j|
|2 30 A|ZH X£3}H(00] O
)2 XAl gtL|Ct.

4oret I  oR
w Hr

oy
bt

Ol = HTTP QE| CH$t 7|2 90X
et AlZHE A Q|BtLICt 0s HITtH
AlZt SOt 25t X|& AIZtJLICH S5
U2 S 8EX| AELICE

—

Astra Trident Periodic AutoSupport
HE Hjgdete = &L

Astra Trident AutoSupport
ZiejlojA 2] o|O|X| Ef 2 E THFOlE £
AELIC

Astra Trident AutoSupport
ZIHIO|LHZ7F HTTP EAIE Sf 2|
HetE 4 & JLE 5{ 2L
Astra Trident 22 &4
(text EEE json)E S=IELICE
Astra Trident ZAF 2HE
H|2tMdstatL|Ct,

Astra Tridente| 21 &2 C+31}
Zo| MY £ JUSLICE trace,
debug, info, warn, error, £=
fatal.

Astra Tridente] 21 £&&
A = JASLICH debug.

Astra Trident 2222 E =Mt
2 JAELICt
A H .

FHM ZA = 2O A9HE ¢
Astra Trident A& 2 &M3te ¢

ALt

Astra Trident2| O|O|X|E 2tH 3|
MEolg &~ UELILCE.

Astra Trident0l| CH$t O|O|X| EfOE
MEolg &~ UELILCE

Kubernetes ZA/&H| ZZH0|
MEEE 7|2 TEE 1{AoE &

UASLILH.

Windows & X} = =0 Astra
TridentS X[ 4 JELICL.
A

=
8 22| 7ls

"905"

false

<version>

n teXt"

true

"info"

false

false

false

false
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Astra Trident= tH ZAIEE2] POD2 S2{AE Q| 2t ZYX L. E0f| .= PODE Ciot HEll= M ELICH Astra
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HAO{(2x2tel D E)E AF26L0 Trident & AKX} HY I

Trident YAMKIE XS0 HromS A6 Astra TridentE A X|et 4 Q&L Lt Of
T Z M|AE= Astra Tridentd] 2ot Z1E{|0|L4 O[O|X| 7} 742l 2| X|AE2|off XZHel M X|of
M EILICE 74! o|O|X| HIXIAER|7t R= AR E AFEELICH "B HE T2 M[A"
Astra Trident 23.010]| Ci{$t =2 HEQIL|Ct

* Astra Trident * Of| CH3 C}2 £ HEZ 20{0f BHL|C}

<strong> 52 ™ Astra Trident </strong>

* O|X| TridentOllA| Kubernetes 1.260| X[ EIL|C}. KubernetesE & 18|0|=3t7| M0l TridentE
A O|ESIMA L.

* Astra Trident= SAN 2tZ0||A CtE A= 1S HAHSH| ALE6HH #H& 2f2 L|Ct
find multipaths: no CI& Z2 .conf It

Hl 22 CtE2t 4 E= 2| AF8 find multipaths: yes & find multipaths: smart
multipath.conf I Q| ZtOZ QI8 OIRE 2F 7t EHUSILICE TridentOll A 2] AF2 S HESHSLICE
find multipaths: no 21.07 E2|A 0|%

Trident HAXIE X510 Hrom2 A2 Astra TridentE A X|EHL|Ct

Trident AF2 "Helm ALE" Trident HAXIE =511 TridentS

rot
e
=2
M
>t
ot
4>
30
o>
-
Iul
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helm repo add netapp-trident https://netapp.github.io/trident-helm-chart

2. A2 helm install HHE 5! O|O|X| HIX|AEEZ| 9IX]Q| O|E2 X|™BtL|Ct. FHAS| "Trident 5! CSI O|O|X]"
StLE| BIXIAER| EE= CHE HIXAEZ|Y JS = UX|TH ZE CSI 0|0|X|= St 2| X|AEE|0f RJU0{0F BHL|C}.
0lE &0, 23.01.1 = AX| £l Astra Trident2| HHELI|C}.

StLtel | X|AE2|0f Q= o]O|X|

helm install <name> netapp-trident/trident-operator --version
23.01.1 --set imageRegistry=<your-registry> --create-namespace

-—-namespace <trident-namespace>

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

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

helm install <name> netapp-trident/trident-operator --version
23.01.1 --set imageRegistry=<your-registry>/sig-storage --set
operatorImage=<your-registry>/netapp/trident-operator:23.01.1 --set
tridentAutosupportImage=<your-registry>/netapp/trident-
autosupport:23.01 --set tridentImage=<your-
registry>/netapp/trident:23.01.1 --create-namespace --namespace

<trident-namespace>

@ Tridentol| CHoH Y AHO|AE O|0| BHE AR & HXSHYA|R --create-namespace Of7H
b

Haps F7HIYALO|AE BHEX| QE&LICEH

SLIC helm list O|F, HIRIAHO|A, XtE, SEY, 4 HT0 22 EX] ME Y2E HESHH

>
0o

o

for 4>
30

g S0l 79 HIo[HE MEELIL

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

SHS MEietL|C} A

--values (£& -f) ME7t A= YAML IHU 2 X[™etL|Ct o] SM8& ofE
W AHE 2 2lon] 1E Q2% Mol oM HE L

--set HHZE0| overridesE X|HgLICH

O£ =01, 2 7|23t HELLICt debug 0IM CI22 HAYLICH *-—-set BH 9IX] 23.01.1 HX| F¢l Astra

Trident2| HHHEIL|C}.
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helm install <name> netapp-trident/trident-operator --version 23.01.

--create-namespace --namespace --set tridentDebug=true

d

M8

O] 2t values.yaml M[0] XtEQ| YOI I

SMS HEiELCt
nodeSelector
podAnnotations
deploymentAnnotations
tolerations

affinity

tridentControllerPluginNod
eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor
tridentNodePluginToleratio

ns

imageRegistry

imagePullPolicy

imagePullSecrets

kubeletDir

operatorLogLevel
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POD &&= fIet == 20| SLICt

Podoi| CH$t Kubernetes 518 MAXS
™ QBtLICH 2 HZSIMAIL
Z1EE2] Pod '34 LEZC Ol E
XA,

Pod& 7t L E HE{7| 2
HHXSIAANL HAEER| Pod & ==
ZE [l & HxotdAl2.

Pod0i| CH$t Kubernetes 618 AN S
XHI-IOloH_|E_|- (=1 il'xol-ﬂklg
ZAEE2] Pod 94 LEZC O E
EXSIAAN L.
ol CHSH AIX|AER|E AEELICE
trident-operator, 'trident 5
7|Ef O|O|X]. 7| 22t2 U=
AH25HE{H H|Q FAAL.

EYMs 4

of chet olo| x|
trident-operator

MESHL|C}

o| o|0|X| E H|ZS MASLICt
trident-operator, 'trident 5!
7|E} o|OfX].

kubelet L5 AE{S| TAE
HEelg 4~ UELILCE.

KIE

AXSO
T—=

Trident HAMXIS] 271

Ct2e =z AHY £ JELICE trace,

debug, info, warn, error, £
fatal.

=0l Lot A&

L|C}.

7=

IfNotPresent

"/var/lib/kubelet™

n infO"
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operatorDebug

operatorImage

operatorImageTag

tridentIPvo

tridentK8sTimeout

tridentHttpRequestTimeout

tridentSilenceAutosupport

tridentAutosupportImageTag

tridentAutosupportProxy

tridentLogFormat

tridentDisableAuditLog

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglLayers

tridentImage

tridentImageTag

e

Trident S AEXLC]

ClHZoZ MAge 4 JAELILC,

ol CHst O|0|X|E 2tH3| HolE 4
A

UELICH trident-operator
o Ef O E xHE oY = UELICE

trident-operator O[O|X],

Astra Trident?} IPv6 22| AE{0f| A
XSO E 5 E8fLCt

CHEE9| Kubernetes API ZH10f|
CHSH 7|2 30X A|ZH =2H00] OF:
AR X)E MHolgfL|LCt,

OlA= HTTP Q& CHSt 7|2 90X
Mgt AlZHE THEQIBLICH 0s HITH
AlZH S0t 25t X|& A|ZHILICH S5
U2 12X &LCt

Astra Trident Periodic AutoSupport
HnE Hjgdete = &L

Astra Trident AutoSupport
ZiEflojL{ 2| o|O|X| EjOE HFolH
UAELICH

Astra Trident AutoSupport
ZH 0|} HTTP ZEA|E Sl Eof
HolE 2 4 UEE SLICL

(text EEE= json)E 2EE
Astra Trident ZIAF 2HE

H| 2ottt

Astra Tridente| 21 &8 Ct21}
Zo| ™ £ JUELICE trace,
debug, info, warn, error, £
fatal.

Astra Tridente| 21 £&2 £
Ay & JELICH debug.

o
Astra Trident Y3 EZE2LE & AMstst
A OIA||C}
T M H-d .

2™ 22 e 20 AHE Q6 EXN
Astra Trident 4|52 &M31e £

ASLILH.

Astra Trident2| O|0|X|E &t G|
MEelg &~ UELILCE.

Astra Trident0l| CH$t O|O|X| EfOE
HHoIg 4 Q&L

true

false

"905"

false

<version>

n text"

true

"info"

false
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tridentProbePort Kubernetes 2A/Z=H| TZ H0f| "
ArEEl= 7|2 ZEE MHo S £
UELICE.
windows Windows ZAXH L=E0i| Astra false
TridentE Mx[& 4= A&LICE
enableForceDetach 8l 22| 7|58 M 3tetL|Ct false
excludePodSecurityPolicy SIXPOD HOt HMZ MMt £~ false
oI&L|C}
HA EH

ZIEE2{ Pod 8! =& ZE 0[5

Astra Trident= Tt ZIEE2] POD2} 22{AE{9| 2t AR} =0 == PODE C{et HE|Z HHELICE Astra
Trident 282 OIREStH = TAENM E X ETJH A& 1 QU0{0f hLCt.

FHUE[A "= MEY|" S "2 ED Qo' ZES EFY L& EE T|E 2 E0|M A= MSHots o AFEELICE

|

ControllerPlugin@} 2 AF28L|C} "NodePlugin' 74 X211} H0{M 7|2 X|"E £ Q&L|CE.

* ESE S22 ARM S AT 2 22 £F Z=H|NY 3 22| S M2 L)
=cg{ael

OIF| FHSEILICE "ol 9 AE2|R| ZHAE 4D, BES Z2HIHLD, PODY EEE OIRESLICH.
Trident 23Xt EX|& AHEX X[ZLICE

Trident 29 Xt= o] EMES ARSI Astra Trident AX|E ALK} K|
TridentOrchestrator AIY AX|E ALKt X|™t2{H LSS MEHSIL|

Ct
TridentOrchestrator Q$+E AFEY £ UELICE 2 AFESt= 210| £E&LILCH

tridentctl RO 2t Fe AEX} X|FE YAML 0L HAE S Mgt

ZIEE2| Pod % & ZE 0|5

Astra Trident= © ZIEE2] POD2} E2{AEQ| 2t AKX L E0| .= PODE Lot HEE MAEIL|CE Astra
Trident 282 Df% StEiE SAEOAM & XEJF AHE| T QU0o{of BhL|Ct,

FHUE[A "= MERT|" S "2t80 Q" REE EX L E = 7|2 L E0M HHSEE NStst= o AHSE LICE
ControllerPlugint € AF2ELICt "NodePlugin' 74 =211t G{M7|E X|HE 4= &Lt

- AES2 B2|00le AWM Y 37| T 22 B8 TRuIXY U B2US MBI,
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spec.namespace 0| X|HELICt TridentOrchestrator Astra TridentZt A X[El
@ HQAHO|AE LIEFHL|CH Astra Trident”?t A X[El =0i= O] 07 Ha* E AH|0|EY ~ giSLICL

O 7| 5t2{ 1 ot 7t

Trident= LY AT 0] A Ztof| OFO| 12| 0] G &[X| gd&LICt.

O| BOf| XtM|3] LI UELICE TridentOrchestrator &4,

PR

namespace

debug

windows

IPv6

k8sTimeout

silenceAutosupport

enableNodePrep

autosupportImage

autosupportProxy

uninstall

logFormat

tridentImage

imageRegistry

kubeletDir

wipeout

imagePullSecrets

a3

Astra Trident2 A X|&t
L AHO|ARILICE

Astra TridentOl| CH$t CIHZ S
ghMstetL|Ct

£ 2 MH™TLICE true Windows
AR = Eof X[ 2~ QUESLICE
IPv6E £l Astra TridentS
AK[EL|Ct

Kubernetes 21 A|ZH0]
EE[A}AELICE

AutoSupport HEE NetAppi|
NSO = HLX| H&L|CH

AKXt L E ZEY XS 22|(* beta*)

AutoSupport 22i|H E2| ZiE|0|L
o|O|X[L|Ct

AutoSupport 2E|HEZ| ME&S 2ot
TEA9 FA/XEQL|C

Astra TridentE HM|Hst= O AL E[=
EefaiL|ct

A2 Astra Trident 22

o Al[text,json]

M X|& Astra Trident O|O|X|

Ao LHE XA ER| HZILICE
<registry

FQDN> [ :port] [/subpath]
SAEQ| kubelet C|2 E2|0f CHEE
AZIL|C}

Astra TridentS 2tX 5| ®|74st7| 2IsH
AR 2|AA SEQLIC

LHE 2| K| AE2[0|A O|O|X|E 7tH 2

A ol y|ol
T M= =

SFMSIL|ICH TridentOrchestrator HAT MEIRILICH Failed. Astra

23

"NetApp/E2|H E - AutoSupport:
23.01"

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

H3l

||E_.|!¢Eu
"NetApp/E2|HIE: 21.04"
"k8s.gcr.io/sig-storage(k8s 1.19

0| &) EE= quay.io/k8scsi"

“Ivar/lib/kubelet”
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imagePullPolicy Trident 2&Xte| O|0|X| & HMZ IfNotPresent
AAeL|CH fE0 22 OE
#&LCt

Always &4 O|0|X|E EL|Ct
IfNotPresent O|O[X[7} O}l
L2 gl= 2202t o|0|X|E
7t &ZLIE}.

Never O|0|X|E ©7|X| §¥&LICt

controllerPluginNodeSelect Pod& &7} L& MEHT| 7|22k els, ME ArSt
or pod.spec.nodeSelector 2t S5t
YAZ mHEL|CE
controllerPluginToleration Pod0| L3t Kubernetes 518 AEE 7|22t 9IS, ME AtS
s g gLt
pod.spec.Tolerations@t Z2 HAlS
ELCt.
nodePluginNodeSelector PodE F7} E MEHY] 712a o3, ME AL
pod.spec.nodeSelector 1t S st
gAalg mHEL|Ch
nodePluginTolerations PodOl| CH3t Kubernetes 518 M™EE  7|=23f Si=, ME AL
xEelgtLct.
pod.spec.Tolerations@t Z2 HAlg
ELICt.
() = o w4 EoHof chet KEMISH LIS 2 8 MESHIAIR "= =0f Pod B
IT
ME 714
Holg of oM HZe HHE MEY 2 JELIC TridentOrchestrator & £2 HXIE AL2X HO|RLICE

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 ALESHO] HHE

O oMol M= = MEHT7|E AFESI0] TridentE B ZESH= WEHS 20| SLICL

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

storage: netapp

0l 3: Windows 22X} L= =0f| HHZE

Of Of|H|0il M= Windows 2t At = =0f| Chiet 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
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