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<strong> 2 M Astra Trident </strong>
* Kubernetes 1.297 O|X| Astra Trident0ll A X| 2 ElL|Ct. KubernetesE & 12{|0|=5}7| T0f| Astra
TridentS 2 12{|0| =&fLCt.
* Astra Trident= SAN 2Z0|M TS = 92 HASH ArE0tH #E 22 LIt

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 OIRE F It L MSILICE Astra Trident= 2| A& S HEMSLICH
find multipaths: no 21.07 E2|A 0|=.

X2 = THEJME (LA AER|0[H)
Astra Trident= CHS 2 H| 2% 02] ZiH[O|L ATt @A AER|0|E{7} X| 2l ElL|Ct.
* H|0{ H|E 7|8t Anthos(VMware) % Anthos 1.16

¢ Kubernetes 1.24-1.29
* OpenShift 4.10-4.15

Trident A XK= CHS 22| =0 A X[ EIL|C.

* H|0f H|E 7|8t Anthos(VMware) % Anthos 1.16
* Kubernetes 1.24-1.29
* OpenShift 4.10-4.15

Astra Trident= Google Kubernetes Engine(GKE), Amazon Elastic Kubernetes Services(EKS), Azure
Kubernetes Service(AKS), Mirantis Kubernetes Engine(MKE), Rancher, VMware Tanzu Portfolio S 7|El 2t
22| Kubernetes QIHZ = X|&IEHL|C}.

Astra Trident %! ONTAPZ 2| AEZ|X| 22XIE AIRE £ Q&L|CH "KubeVirt".

Astra Trident7t AX| =l Kubernetes 22{AEE 1.240{|A] 1.25 0| o= A20|=35}7| T E
O HZESHIAL "Helm MX|S 2o =Lct.

x| 15| ol =(AE2|X])
Astra TridentS AL25t2{™ CFS & StLt 0| & 2Q| X[l k|= WA STt HQBL|C},
* NetApp ONTAPE Amazon FSx
* Azure NetApp Files
* Cloud Volumes ONTAP
* GCP£ Cloud Volumes Service

* FAS/AFF/9.5 O| A2 MEHSHL|C}
* NetApp All SAN 0{2{|0[(ASA)
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* NetApp HCI/Element 2T E2||0{ 11 0|4

Ojx 27 Alet

OtEH 3|10:| Astra Trident2| O|tH 2i2[=e} &7H| ALY 4= U= 7|51t X 45H= Kubernetes H{T10| 29Fx[0]
USLICH

| A Kubernetes H7 7| AIO|EZ} HRgtL|nt?
OlAER} EEHIE 1.24-1.29 ofL|R

=2 A 1.24-1.29 ofL|e

HA AHARO| PVC 1.24-1.29 OofL| 2

iSCSI PV 37| =X 1.24-1.29 ol|e

ONTAP 413t CHAP 1.24-1.29 or|e

=X L] & 1.24-1.29 ofLle

Trident HALX} 1.24-1.29 ore

csl EZ2x| 1.24-1.29 ol|e

SAE 24 HNHIE HAEYSLICT

Astra Trident7t SAXMOZ EH 2F MM E X[&SHX| X2 ChEa 22 2F MF I 2SSt A2 23N
olAL|C}
M- .

* OpenShift Container Platform(AMD64 %! ARM64)0{|A X|5t= RedHat CoreOS(RHCOS) HH
* RHEL 8+(AMD64 5! ARM64)

@ NVMe/TCPO{|= RHEL 9 O|At0| T @3tHL|C}.

* Ubuntu 22.04 O|&(AMD64 5! ARM64)

* Windows Server 2019(AMD64)
712X O 2 Astra Trident= ZIE|O|L{0| N AHE|TZ DE |inux ZHLXH0|A M ELICH TJ2{L} 0|23t ZHAXIER
HZE NFS 22I0|E E= iSCSI O|L|A|0f|0|E{E ALE5L0] Astra Trident7t M33h= £ AL ¢l Al =of w2t
OfRES 2 Qlo{of ThL|LC},

E2|HEE(tridentctl) RE2|E|E 0] 2|5 A HYETO| A ASHEL|C}
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SAE 74

Kubernetes 22{AEQ RE KUKt E= Pod2OE IZH|NMUE EES OIREY 4= Q0{0F TtL|C} ZHXt
L EE FH|5tH™ =2to|H MEHO| 2 NFS, iSCSI == NVMe =2 A X[sl0 b

11
=
o

"EUX L ES FH|EL O

AE2(X| A 7Y
Astra Trident= A= 0| AHESHY| TO|| AEZ|X] A|ARS HESHOF S 5 JSLICH

"EHllE LAt

Astra Trident ILE

Astra Trident= S412 2Is S ZEO| A M[ASHOF BLICE.
"Astra Trident ZE"

Zig|0|H o|O|X| 5! siE Kubernetes H7%

87 948 x| 32 [12 SR Astra Tident® 113t of LR ALOIL 0l0F|ol HEYLIT, videnter

images BE2 ALt ZRot ZH0| G4 S5 =helgiL|Ct.
Kubernetes HZx ZiE[0|H o|DO|X]
v1.24.0, v1.25.0, v1.26.0, v1.27.0, v1.28.0, v1.29.0 * Docker.IO/NetApp/EEI0|H E:24.06.0

* Docker.lO/netapp/trident-autosupport:24.06

* registry.k8s.io/sig-storage/csi-provisioner: v4.0.1
* B|X|AEZ2| k8s.io/sig-storage/csi-attacher:v4.6.0
* Y X|AEZ| k8s.io/sig-storage/csi-resizer:v1.11.0
* 2| X|AEZ2| k8s.io/sig-storage/csi-shotter:v7.0.2

* registry.k8s.io/sig-storage/csi-node-driver-register:
v2.10.0

* Docker.IO/netapp/trident-operator:24.06.0 (X1&4
Aret)
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Astra TridentS A X|StL|C}

Astra Trident 2 X|0f| CHol XfAM|S| LOTE A AL

Astra TridentS CHst stA D} ZE0f| MX|E 4 QEZE NetApp LS MX| SMS

HMSELICt Trident HAXHS E& Helm *fg) = £ AL83H0] Astra TridentE X 5
USLICH tridentctl. O] 20X = Hetst MX| HEMI*E MEHSH= O] Rt 5%t

XMEZ R ZSH|C}

Astra Trident 24.060]| CH$t 2 MH

* Astra Trident * Of| CH$t C}S 2 HEE 2/0{0}F SL|C}

<strong> 52 HE Astra Trident </strong>

* Kubernetes 1.297} O|A| Astra TridentOl|A| X| & EIL|Ct. KubernetesE 1 12|0|=5}t7| HOf| TridentS
A|0|ESIAAL.

* Astra Trident= SAN 2tH0||A CtE A2 2 H 2 HAHSH| ALE6HH #HE 2f2 YL|Ct
find multipaths: no Ct& &2 .conf It

Hl 22 52t #4 = 2 AF8 find multipaths: yes BEE find multipaths: smart
multipath.conf I} 2| ZtO 2 QI8 OLRLE QZ 7} SHMSIL|C TridentOllA O AF2 S HERHSLICE
find multipaths: no 21.07 E2|A 0|%

AlZfo7| Hof|

X Z=0f 2A210] CtZ er=0] A0{OF St

* X El= HEQ Kubernetes A 7|5 27 AFeE2 A= X[ 5= Kubernetes 22{AE{0f| CigE 2= #t0|
2 otELICH & AELCH 27 Ale & HESHIAIR

* X|YE[= NetApp AEE|X| A|AEIO]| CHEE 2HA|

* I E Kubernetes 2%t LEO|M 2EES ORREY = USLICH

* 7t AX|El Linux SAE kubectl (£E oc, OpenShifts AH25H= A R) A5t & Kubernetes 22{AEHE

St s AX| 5 ot AL
* £ 22/} KUBECONFIG Kubernetes 22{AE LM S 712|7| =5 MAE 2tF HEQUL|CE

* Docker Enterprise@t &7 KubernetesE AtEdt= &2, "CIS Tl [t CLI M~ S EFRILIC"

o

ol ol3tK| 2 H 7|2 i olH| ofF F2 Alzielu|ct.

o}
Ot
o
x
>
=
113
ujo
rx
2

SLICt o e A AESHof L A 7t 0|3 BFE LHE|7] T

— o =Bo=2
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Trident S AX}L ALE
£SO HIESHE Hrom= A5t Trident 2GXt= MX|E tha3tst 10 Astra Trident 2| A A
M2
=

A= 2 YHYULICE EE 7S HLICH "Trident 2E At HIZE ALEX X FRILICH 2] £

TridentOrchestrator AFEXL X[H 2|AA(CR).

=
= O
AHE
Trident XIS AFESHH CH31 22 O|FO| JELICE
<strong> Astra Trident Z{X| 44 </strong>

Trident 28 X7t Kubernetes HEO0|| CHSH CtS RLENEE X502 M gfL|Ct

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

° I-I

—

* EFAXE XEA|

£ PodSecurityPolicy(Kubernetes 1.25 0|3})

<strong> Z|AA M2l </strong>

EHAH He| Trident XX}t 22 AE £F0i| A Astra Trident A X|2t
StH | JAHO|A H| HAMKIE ARSI S2HAE He| 2|AAE X 22(g o 2l o~ Ql
Z0{5LICt. O|= A7t 27 % IiX|of] Z4-K UL Ct,

<strong> XI5 27 7|5 </strong>
2BXH= Astra Trident BX|E ELIE St 50| AR|E|HL He2 - E 320 22 2HE i ASH| St
ZKE MINOZ 2HSILICH A trident-operator-<generated-id> & HZd6t= POD7Z} M-dEL|Ct
TridentOrchestrator Astra TridentZt AX|El CR. 0| | 5tH Z2{AE 0| Astra Trident QIAE AT}
SHLFRE QD A X[ 7} HO{E[ 22 MX[7} 0 2=t Ch AX| HE(Of: HiXX EE= & HHE ALK|)O| 3 = H

2EA7L 0|2 At WEX = +HYL|C}

<strong> 7|Z& M X|[0f| Ciot ZHHS O[O E </strong>

7|1 HiZEE SEXZ A 0| ET £~ JEL|CtH E MEISH |2 5H EIL|Ct TridentOrchestrator CR2
A

A8t BX|E HUO|o| ESfLICE.

O|lE =01, Astra TridentE &42t5t0] C|H 235 Mds|{of 5tz A|LIZ|R2E M2ts EHA|2. O|=H| of2{H
o IHX[E MERLICE TridentOrchestrator & S8 B™YLICt spec.debug & MEYLICE true:

kubectl patch torc <trident-orchestrator-name> -n trident --type=merge

-p '{"spec":{"debug":true}}'

0| TridentOrchestrator O| YHIO|EL|H 2HX7t YH[0|EE XM2|5t1 7| & X[ TX[ELICt. O]
B2 M Pod7t YHE[0f HES| X7t +HE &= AFLICH
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<strong> Clean </strong> X{ & X|

S2{AE HQ| Trident 2SYALE A26IH S2{AEH H| 2|AAS THRO| HAHE 4= JESLICH AF2X}LE Astra
TridentS 2t S| Mt CHA| AKX 4 JAELICE.

</strong>E XZ|5t= <strong> XIS Kubernetes & 12{[0|=

S AE2| Kubernetes HHTO0| X[l &|= HHMOZ HO2|0| =™
AH|0|ESI Kubernetes HH™ QA S SFot- & HATILICE,

AXH= 7| = Astra Trident X E X502

Mo

S2{AE7} KRUE|T] Y HHOR YI20|=E|H SURHE Astra TridentS K2t 2
(D) el&uith Astra Tridents 2B Xkt 87 00| AXIE! 2 Astra Trident7} K|zl ek
Kubernetes H{ T 0| EX|E|ASS LIEILH= Z17F HA[ELIC.

BlueXP(0| X 2| Cloud Manager) </strong>E Al2%t <strong> Kubernetes 22{AE] 22|

Q} SHH| "BlueXPE AF25tH= Astra Trident"Astra Trident2| XA HEOZ A T2{|0|ESt1, AEZ|X| 2HA S
27t gl #alstn, = 2hAo| HZ$H LI, Cloud Backup ServiceE A28t 7 258 uilst 4 QI&LICEH
BlueXP= Trident QAHKIE ARSI £S5 02 L= HelmE AF23810] Astra Trident 152 X|28fL|C}.

A2 tridentctl

Y 22|0| =8{0F 3= 7| E BEIF AL BIZE S AFEXE X[ Ft2 = F2 12folOf BfLICH. Astra TridentS T &3}H=
7|1Z YLt

7HSELICE Trident 2[AA0] CHot OHLIHAES H-ASLICH o7|0fl= 75, JHZ/AA, MU|A AE, Astra TridentZt
X|o] YR= Mot 2 AH A S0| ZeELICH

22.04 2| =R E{= Astra Trident/ 2 X| 2 TiOICH AES 7|7} O O] & CHA| WG| X] §i&LICt. Of
@ 22|=E S0l Astra Trident= &X| Hitoll ZX |XI== MZ2 HIZ KN E EX[gLCH =,

tridentctl 22.040| A& Trident2| O™ HE S MAY 4= UX|2t 0| HHU[M = 22.04 HX|E
HAHE £ i&LICH MESH installation_method £ MESL|C.

X ZEE MEPL|Ct

ZX 0N 7 8H= installation mode(Standard, Offline 2= Remote)E 7|9tO 2 H{E T2 MAE ZHBIL|CH
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HEZ= AKX
O| A2 Astra TridentE AX|5t= 71 |2 2R 0|H HIER 3 F$Ho| gi= CHEE22| eHE0f| A &S etL|CH BEE
X REUN = 7|2 YHXAEZ|E AHESI0 2Rt TridentE XNEBILICH (docker. i0)2t CSIE HZTSHUAIL
(registry.k8s.1io) O|O[X].
HZE DEE AME5HE Z R Astra Trident AX| TZ 0| CHSS 43 EHL|Ct
* QIE{UlZ Edf| ZiH|0|L O|O|X|E 7t ZLICt
* Kubernetes 22{AE{Ql R E ™A - C0f|A Astra Trident PodE 7}S5t= 1% E= L& O 2A|RE
AHMSHL|CH
ood

uatel dX|

(=13

of /Kol 22

QI MX| BEE Z7| gLt otH ot = AUSLICE O] ALI2| 20N = &
O|0|X|E X &St7| ?lsh Y ME 0|2 E BXAEZ| E£= F 74| 02> E HX|AEZ|E 2t £ JYSLICH
() @mAse 2y 22gi0] Csi0lo|RIE Sfitel a|xIAER|of glofof BLict,
242 Mx]
CrE2 #d AX| T2 M|A0 cHet &9 =ZF2f 7HeL|C.
* Astra TridentE 71&35t2 = 24 MA0f| HESH HH Q| kubeck tIS HHZ LT,
* Kubernetes 22{AE{0|A A MUS 2ALSID A A|AHI|A 'KUBECONFIG' A HAE MASH|C}
* L%t Kubernetes 22 AE 0| HEY o U=X] 2HQI5t2{H "kubbtl get nodes" BE S A|ZfetL|Ct
* BFE AX| A E A0 A A HAFEO|AM HiZE 2t=gL|Ct
die Sl REof et T2 MAE MEfStL|Ct
ZHS L2l = MESt T2 A S MEHSHL|CH
g X 2=
Trident 2B XHES) "EZE AK["
"@matel MK
Trident 2 XHX|01) "EZE AMK|
uQEE'_OLl AE-|X|||
tridentctl "BE e U2l M|t
AKX & 70| S
MK HHS HAG 2 QUGSLICH oA 617| Hof| CHE AFES D25 AI2.
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* Astra TridentE X[ & HAHY mi= otat ST AHE AESHUAR. S(E) BHESt B tridentctl, 2 SHE
HHZ A26HOF BLICH tridentctl Astra TridentE K| 7{SH= HEO|L{2|. OFEZEX| 2 HAKIE ALESHH 2
HHZSt= AR0|= £ MESHOF BfLICt TridentOrchestrator CR W SET spec.uninstall=true Astra
TridentE M| HELICE

* CHAlI E F|7{St CHA AP Xt 7|2 B It %!E AL tridentctl Astra TridentS HHE St HX
M EIGHOF &L|Ct TridentOrchestrator 12|10 AH™SL|Ct spec.uninstall= true Astra TridentE
MAgL|C 32 CS APA[EILICE TridentOrchestrator X 2R HIE, O3 CHS E ARSI E X £
UESLICH tridentctl.

* HRU Jlgto] +5 UIZE AR HAIO] 713t Trident SR} IS NSBIPIE H2 BiX| 502 AUKIE
R 742t kS Helm ALXIS 43o10F ELICE O} Sofl Helm TR (012 % FHZ ALZ (0] Trident XIS
BT E 4 QUALICH O[22 SHX| QOB 20|12 KBk ZA 28 U T4 RN HAF 25t $| HAl0f 7|t
Trident At} B 7} ATEILICE 7} 21 2 “tidentcti 7| BEOIAE 27 0] Helm 7|8t HHEE At et
2+ BLIC

7|t ZeT 4 &

VMware Tanzu ZEZ 2|2 X|Z0]| Astra TridentE HX|g AL
* 22 AHE HBH0| Q= | Z=E X[ A6H{of Tt
* kubelet-dir 22 3= kubelet C|2 E2|2| 2|X[Z2 HHsHoF BLICt 7[2MQ=Z 0] 22

'var/vcap/data/ku belet'°' L|Ct.

Trident @ AHXE, Hrom 2! tridentctl BH 0| A= -kubelet -dir & AF23}0] kubelet S X| S X|HdH= X 0| 2K
olA&L|C}H
A H

Trident HAXIE ALESH0 A X[ L Ct

Trident LA =S HIEZ(BZE ZE)

Trident HAXIE 502 X510 Astra TridentS A& 4= JUSLICEH 0] TEM A= Astra
Tridentol] Z 23t ZAE|0|LH 0|0|X| 7} 7HQ! HIK|AEZ|0| A= QUX| e Mk|of| ML E/L|CT,
Jiel o|0|X| 2X[AEEZ|7t Y= AR E AETYLICH"'QIEEl B E (ot T2 MAQIL|CE",

Astra Trident 24.0601| Cist &2 &

* Astra Trident * Of| CHet Ot S HEE 210{0F LTt
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<strong> 52 HE Astra Trident </strong>

* Kubernetes 1.297} O[X| Astra TridentOl| A X| & E!L|C}t. KubernetesE ¥ 12|0|=5t7| O]l TridentE
AT2|0|ESHMA L.

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

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 TridentOl| A 2 AFES HEMSLICE
find multipaths: no 21.07 E2|A 0|=.

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

HE "2 JHR" dX] APH 27 Al E S5t 2Hgof| St= SHHE 48X 84

MK|Z AZ5}7] B0 Linux SAE0| 2I015t0] 3t9] 2| 012 HQIBLITE X215 = Kubernetes 22{AE"
L@t ABHo| 2L0{of Bk,

@ OpenShiftt| M= F[of| Lt2= ZE o|A|0|A kubtl CHAl OCE AF23t11, OC login-u system:admin
EE= OC login-u kubbe-adming A2&5t0 HX| * system:admin * 2= = 12IgfL|C}.

1. Kubernetes H{ZF 2tol:
kubectl version
2. 28| AE at2|X} Hst =ol

—— =L

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

3. Docker Hub2| O|0|X|E AtE3t= PodE AlZISHD Pod HIERIZE Sdlf AEZ|X| A|AR HEL £
A=A gfletLCt.

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

1EHA|: Trident M X| T2 I§7|X|E CIREE=LICH

Astra Trident &X| T2 2 I§7|X|0f|= Trident 2EXIE 71X 5}11 Astra TridentES A X|5t= O 2Rt ZE 20|
=0 USLICE of| M =& HHL| Trident HX| ZEME CIREESH] 2EFE ELICH "GitHub2| _Assets MAM".

—
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wget https://github.com/NetApp/trident/releases/download/v24.06.0/trident-
installer-24.06.0.tar.gz

tar -xf trident-installer-24.06.0.tar.gz
cd trident-installer

20HA|: 2 ZHEHL|CE TridentOrchestrator CRD
£ MMHTLICt TridentOrchestrator AF2XL M| 2|AA HO|(CRD). S(2) MAgtL|Ct

TridentOrchestrator LFS0| AFEXI XM 2[aA, 0| A HESH CRD YAML HEE AESIHUA|2
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 &X| 2t2[Xh= HUXE X[t 23 HHE HEE O AL = A= HE TS MSELCH HE
OUL 7|2 AN S MBS0 2YXHE 1H8t1 Astra TridentE A X|StH= ZHH ot 2 QlL|C

* Kubernetes 1.245 H35t= 22{AEO0|= "bundle_pre_1_25.yamI'S AtEEL|CE
* Kubernetes 1.25 0| &2 Adst= SHAES 42 E MEYLICt bundle post 1 25.yaml.

AlZtst7| o

* 712X Q 2 Trident &X| Z2[Xh= off AMXE HIEZHLIC trident HIJAHO|A & =ELIL trident
HIJATO| AT GIELICH CHEE AFESHY] gLt

kubectl apply -f deploy/namespace.yaml

* E Mt HAAHO[AN HMKIE HHESIL|CE trident WAHO|A AHO|E serviceaccount . yaml,
clusterrolebinding.yaml ¥ operator.yaml = AF25t0| HE ItAS MMetL|C}
kustomization.yaml.

a. E ddeL|tt kustomization.yaml Ct2 HE S AL ELICE 67| M _<bundle.yaml>_is
bundle pre 1 25.yaml & bundle post 1 25.yaml Kubernetes HEE 7[8tQ = SfL|Ct

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

b. CZ HHS A8 HES AMAELICE 0{7|M _<bundle.yaml>_is bundle pre 1 25.yaml =
bundle post 1 25.yaml Kubernetes HEE 7|HIQ = BIL|C}

kubectl kustomize deploy/ > deploy/<bundle.yaml>
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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 A2,

* SHLEZE QLO{OF ©ELICE. Trident HIAEXIC| 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|CH
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:24.06
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:24.06.0
Message: Trident installed Namespace:
trident
Status: Installed
Version: v24.06.0
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 WHolls o2 7HX|7F ASLICE
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A& TridentOrchestrator AEl

O ME{RILIC} TridentOrchestrator AX|7 HEXO= A= E[R) LJ(| 8 E Ltefi 0 AX|E Tridente] HE S
EAIRL|CL X5t SOt o ME{RILIC TridentOrchestrator HA A& Installing & ME{EL|Ct
Installed. 2(E) #ESIH Failed &€ B! 2RI} XHHOE 5—?%F & iELCh "2 =elgfL|ot,

AEN Ay

=PI SAXt= O] 'E2|AHAAEY|O|E' CRS AL 5I0] Astra
TridentS AX[St0 QJUELICH

AX[=[0] ASLICH Astra Trident7} AZ2XMO 2 MX|E|ASL|CH

A S 0| A2, 'pec.uninstall=true’Z 2Is{f 2EX}7}t Astra
TridentE AX| ®AH SLICE.

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

A SL|Ct AXt7t Astra TridentS AX|, I{X|, ¥H|O|E EE=

I1|71%-* = USLICE O] HEHOM X522 248
A= gL|CE. o] SEf7F X|&EH ZX| o Z0| LT

HHOIE & 23Xt 7| E 2K E Golo|Esta AEL L.

RF E2|HE{|0|E(E2|HE{2)|0[E)= AHESHA| g¥=Lt. CHE
ool ofof AELCE.

MMEl Podo| MEHE HAESIH Astra Trident AX| 7} 22 E|R=X| &QIE &= QU&L|CE

=

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
Im

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

trident-operator-766£7b8658-1dzsv 1/1 Running 0
3m

A2 tridentctl

2 AMEE £ UELICt tridentctl AX|El Astra Tridente| HHM S StQIEtL|C,
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./tridentctl -n trident version

o fmm e +
| SERVER VERSION | CLIENT VERSION |
fom e frmmm e +
| 24.06.0 | 24.06.0 |
Fom e oo +

Trident HAX} 25 HZ(QEEIQ HE)

Trident HAXIE 502 X810 Astra TridentS MX|& 4= USL|CtH 0] TEM|A = Astra
Trident0f| Z 3ot Z1E{[0[L O[O|X[7} 7HQ! 2[X[AEZ|H| MZH=l AX|of HEEIL|Ct 712l o] O|X]
HXAEZ|JL @l R E METLICH "HEZE BYIE ITZ | A"

Astra Trident 24.0601| LSt S &

* Astra Trident * Of| CH$t C}S £ HEE 2|00} SL|C}

<strong> 2 M Astra Trident </strong>

* Kubernetes 1.297} O|X| Astra TridentOl|A] X| & EIL|Ct. KubernetesE 1 12|0| =35}7| HOf| TridentS
A 0|ESIAAL.

* Astra Trident= SAN 2HE0AM CtE EE A2 HAHSHA At2ctH M gf2 LIt
find multipaths: no C}E AZ .conf It

Hl 22 Ct52t #4 = 2 AF8 find multipaths: yes BE= find multipaths: smart
multipath.conf IFYU Q| ZtO 2 QIsl| OI2LE QR 7} YHAMSIL|CE, TridentOlA o] AF2S HEHALICH
find multipaths: no 21.07 E2|A 0[=F,

Trident HAIKIE 2502 XSl TridentS A X|EtL|Ct

HE "EX V" EX| AR 27 Atet

o
oft
1M
of
[
fot
ox
=2
pl=}
rir
o
o
Il
nx
>t
mo
gn

AlZfoto] FHof

Linux 2AE0 23215H0] Z¢f 5 & 2|5t UA=X| &gt Ch "X == Kubernetes 22{AE" 2Rt 0|
olo{oF &L Ct
AN = .

@ OpenShiftt| M= Fofl Lt2= 2= HA|0|A kubtl CHAl OCE AFE3t1, OC login-u system:admin
EE= OC login-u kubbe-adming &5t HA| * system:admin * & EQISLICE
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1. Kubernetes H{F 2}0l:
kubectl wversion

2. S| AE Ha|xt At 2ol

L =L

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

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

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

1EHA|: Trident AX| T2 13 07| X|E CtRECSSL|C}

Astra Trident A X| T2 24 1§17 | X|0]|= Trident 2F XIS 15110 Astra TridentE AX|6t= O] ZRst D= 70|
=0 UESLICE of| A 2| A HE Q| Trident A T2 CHREZESHD =S ELICH 'GitHub2|  Assets AlM",

wget https://github.com/NetApp/trident/releases/download/v24.06.0/trident-
installer-24.06.0.tar.gz

tar -xf trident-installer-24.06.0.tar.gz
cd trident-installer

2CHA:

mjo

ZMBILICt TridentOrchestrator CRD

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

TridentOrchestrator LISO0| AFEX} XA 2|AA. O|A &S CRD YAML HEE ALESIMA|I2
=

deploy/crds & ZASL|Ct TridentOrchestrator CRD:

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

3CHA|: Rt X|AER| 2[X|E Holo|EgfL|Ct

M /deploy/operator.yaml O|O|X| B|X|AEZ|Q| QX|E HtHst=E YHO|ETLICH " image:
docker.io/netapp/trident-operator:24.06.0 . "Trident 2! CS| O|0|X|" StLIS| HX|AEZ| EE= CHE
HXIAEER|0 @K  JUXTH ZE CSI 0|0|X|= SLTH K| AEE|0f @ X|SHOF BfLICE o€ & Cha=t Z&L|Ct

* image: <your-registry>/trident-operator:24.06.0 O|0|X|7} 25 SiLtQ| 2|X|AEZ[ U= ES

* image: <your-registry>/netapp/trident-operator:24.06.0 Trident O|O|X[Z} CSI O|O|X|2t
CHE Y XAEZ|0 Y= AR

M- OT
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4TH|: Trident ALXLS BHEZFLICE
Astra Trident ©X| 22|xt= HLUXE GX|5t0 22 JHHE U= O AR £ QU= HE TS MSE
MU 7|2 AMS ALRSI0] LEAIE TX36H1 Astra TridentS AX[st= E

Adlist= 22 AN = “bundle_pre_1_25.yaml'S AFEELICE

* Kubernetes 1.24E &
* Kubernetes 1.25 0|42 H&5H= 22{AE2| 2 £ AEELIC bundle post 1 25.yaml.

AEFSE7| Hof|
* 72X O Trident MX| #2|Xt= o HMXIE BHESIL|CE trident HJAHO|A & SELICH trident
HJAHO| AT} QELICH CHS S AFESH0] MM TtL|Ct

kubectl apply -f deploy/namespace.yaml

* ENQTt HYATO|AN HAMXIE HHESILIC trident HIJAHO|A, FH|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.yaml>_is

bundle pre 1 25.yaml & bundle post 1 25.yaml Kubernetes HEE 7|gto = ofL|Ct
cp deploy/kustomization <bundle.yaml> deploy/kustomization.yaml

b. CIZ HHES A8 HES AMMAELICE 0{7|M _<bundle.yaml>_is bundle pre 1 25.yaml =

bundle post 1 25.yaml Kubernetes HMZ 7|HtQ 2 SfL|Ct,

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

kubectl create -f deploy/<bundle.yaml>

2. 2K} HIZ O 2R A O{RS HHOIFL|C

kubectl get all -n <operator-namespace>

Kubernetes 22{AE0|= 2BXt2| QIAEIA * HLETL QLO{OF BFLICE Trident HAHXFC| 2] HHEZE

@ dE5HX| DHYAL.
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5CH7|: of| A O|O|X| 2| X|AER| /XS YC|O|ERLICt TridentOrchestrator

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

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

imageRegistry: "<your-registry>"
autosupportImage: "<your-registry>/trident-autosupport:24.06"
tridentImage: "<your-registry>/trident:24.06.0"

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:24.06"
tridentImage: "<your-registry>/netapp/trident:24.06.0"

6CtAl: & ZMELICH TridentOrchestrator TridentS AX|EL|Ct
O|H| € BtE £ USLICt TridentOrchestrator Astra TridentS AX|EL|Ct lst= AR O F7t8 £ QELICt

"Trident 2X|Z AFEAL X|HSL[CH of M E AFEELICH TridentOrchestrator AFYF 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:24.06
Debug: true

Image Registry: <your-registry>/sig-storage
Namespace: trident
Trident Image: <your-registry>/netapp/trident:24.06.0
Status:
Current Installation Params:
IPv6: false

Autosupport Hostname:

Autosupport Image: <your-registry>/netapp/trident-
autosupport:24.06

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:24.06.0
Message: Trident installed
Namespace: trident
Status: Installed
Version: v24.06.0
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 7tX|7F ASLICE

A2 TridentOrchestrator AEN

o AEHRILICt TridentOrchestrator X7} MZHOZ AR LY =X {EE LIEHHT MX|E Tridento| HES
EAEL|CH X5 S0t o ME{RILIC TridentOrchestrator HA A& Installing & ME{EL|Ct

Q2 3to
= [ = |

stolstL| T},

Installed. S(8) 2ESIH railed &Ei 8 2AIL AMHLZ 57 £ gigLICE "2

ALER el

x5 2YXt= O] 'ER|AAIAER|O|E!' CRE ARSI Astra
TrldentS XSt JAELICE

Mx|g|0] Q&L|ct Astra Trident7t d83HMO 2 MX|Z|AELILCE.

HH = 0| AL, 'pec.uninstall=true’Z QIsl 2EXt7} Astra
TridentE &X| M7 SLICL.

M AHE Q&L Ct Astra Trident?} M= A &L|CH.

Al L|C} 27t Astra TridentE A X|, I{X|, RIC|0|E E=

Mg 4= flELILE. of HEHOIM RS2 575
AlE=gL|CE. O] e X &2 =X o Z0| ERELIC

HHOIE & 2t 71E 2RI E YH0|ESt Y LS.

2F |"1|E1E1|0|E1(EEII“E131I0IE1)._ AHESHA| =L, CHE
ko] oja] YI&LIch

POD ‘44 HEf ALE

MMEl Podo| MEHE HESHO Astra Trident AX|7} tZ | R =X] 2HQITt 4= QUELICE

kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

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

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

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

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

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

2 MY £ USLICH tridentctl AX|E Astra Tridentl| HHM S <HQlgtL|Ct.

./tridentctl -n trident version

Fomm e oo +
| SERVER VERSION | CLIENT VERSION |
fom e frmm e +
| 24.06.0 | 24.06.0 |
fom e fmmm e +

Trident YAMXIE 2E810 HromS A6 Astra TridentE A x|et 4 Q&L|Ct. Of
T Z N A= Astra TridentOl] Z3F Z1E|0|L O[O|X|Z} JHQ! 2| X[AEE[0| HZHE[0] JUX| &2

—
-
o

AX|off HEEILICE JHQl o|0]X]| 2|X|AEZ|7} Y= AR E AETLICH QI BfIZE 2[oh
T2 MAQL[CE",
Astra Trident 24.060] Cist S2 M=

* Astra Trident * Of| CH$t CtS 2 HEE 2/0{0}F SL|C}

<strong> 52 HE Astra Trident </strong>

* Kubernetes 1.297} O[X| Astra TridentOl| A X| & E!L|C}. KubernetesE ¥ 12|0|=5t7| O]l TridentS
A 0| ESIAAL.

* Astra Trident= SAN 230N CHE 22 7S HASHA ALEHH #E 22 LICt
find multipaths: no Ct& &2 .conf It

Hl ZZ CtEst 274 £= Ol AF2 find multipaths: yes BEE= find multipaths: smart

multipath.conf It S| ZIO 2 QIsl| OISLE @27} YHAMSIL|C} TridentOllA o] AFRS HEGHSLICH
find multipaths: no 21.07 E2|A 0[=,

Trident HAMXIE =510 HromS AF25H0] Astra TridentS A X[EfL|Ct
Trident AL "Helm XtE" Trident HAXE 5510 TridentE o HO| X[ 4~ JAELICH

ZE HX| R MK A @7 MEE S50D 0l e 8

=
I

MX| 4 Meig=x| Solstct,

EESH "2 AN @41 At Heot AUL|CH "Helm HZF 3",

1. Astra Trident Helm 2|ZX|E2|E Z=7}gtL|C}.
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helm repo add netapp-trident https://netapp.github.io/trident-helm-chart

2. helm install 'CkS OfF|Qt Z0] = O|E2 X|Hst TLICH. O7|M &= MK FQ astra
Trident H{FARULICE. “100.2404.0

helm install <name> netapp-trident/trident-operator --version 100.2406.0
--create-namespace --namespace <trident-namespace>

@ TridentOf| CHSH WA D|O|AE 0|0 2HE HL0|= '--create-namespace’ IH7H H47t 37}
HAAHO|A S THEX| &L

&Lt helm 1list O|F, HIRIAHO|A, XtE, HEY, 4 HT 0t 22 AX] M&E YEE HESHH

80

x| S0 719 HIO|H E THEILICE

X S0l 718 HIo|H & HESH= YHoll= F 7HXI7F ASLICE.

SME MEfBhL|CT My

--values (£& -f) ™7t U= YAML It S X|™-HEtL|Ct o] M2 o]
H X NHE 4 QO JHE QEX 1lo| M MEEILCE

--set HHZE0|| overridesS X|™gHL|C}.

o2 £01, 9| 7|22 debug HASIEH L2 " --set HHS MAMBIL|CE 6{7|M = M K| FQI Astra Trident2

HZAQILICE 100.2406.0

helm install <name> netapp-trident/trident-operator --version 100.2406.0
--create-namespace --namespace trident --set tridentDebug=true

O] 2} values.yaml MO A{ES| AR It Of= 7| SF1t e 7| 2240 Ltet ASLICE

g2 M =L =zt
nodeSelector POD &g 9|3t L E g|o|22lL|C}
podAnnotations A FEM

deploymentAnnotatio H{IE FM
ns

tolerations POD X|Hof| cHst ZXt
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SUS MEPLCH

affinity

tridentControllerPl
uginNodeSelector

tridentControllerPl
uginTolerations

tridentNodePluginNo
deSelector

tridentNodePluginTo
lerations

'imageRegistry’ & L|C}

imagePullPolicy

'imagePullSecrets'

S EC|Ee|

operatorLogLevel

operatorDebug

operatorImage

operatorImageTag

tridentIPvo

tridentK8sTimeout

tridentHttpRequestT
imeout

tridentSilenceAutos
upport

tridentAutosupportlI
mageTag

tridentAutosupportP
roxy

Poddi| CH$F Kubernetes &
EXSHMAL HHEER] Po
EZSIMAIL.

o

Podg #7t L= ME{7| & £

gl L= L 0|5 E &It

PodO| CH$t Kubernetes &

EZSHIAIR FHEEZ2] Pod

ofl ot 2|X|AEZ|E AEELICt trident-operator,
‘trident” 3 7|E} O|OIX]. 7|23t O

FHAR.

of thet ojojx| & HME 4F

operator.

o| 0|0|X| & H|Y S HHPILICE trident-operator,

‘trident™ 3! 7|Ef O|0|X].

kubelet LI5 AE{C| SAE Q[X|E ®HH Q|

Trident HAXIe] 23 £F S
UELICE trace, debug, info, warn, error, £

fatal.

Trident HAHXte| 20 &2 C|H

ASLILH.

of cHet O|0|X|E 2t73] xHE 2

trident-operator.

O I E MHE 4 JYELICt trident-operator

O[O X].

Astra Trident?} IPv6 22 AEHNM St E

S{ERLIL.

CHE 22| Kubernetes API 2f0] CH$t 7|2 30% AlZt
Z3H(00] OF:! B x)E M GILICE.

oiME HTTP 2F0f gt 712 90 H|gh Azt

MEIRLICE 0s Mo AlZE

ST U2 o8 K| 5LICt

Astra Trident Periodic AutoSupport 211 H|

= ASLIC.

Astra Trident AutoSupport Z4E|0[L42]| 0|O|X| Ef 1

MEolg = ASLICH.

Astra Trident AutoSupport ZIEH|O|L{7F HTTP ZEA|2
Sl Zoj| MAE 4 + ULE 5 BLLICE

oo

HE2ARfLICE =

HH

CHE AHE5t2{H H| ¢

SILICt trident-

ctgoR My 4

nmn

IfNotPresent

"/var/lib/kubelet"

n info'l

"grelLch

A YL/t

"908"

A YL/t

<version>

nmn
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SUS MEPLCH 29 =

tridentLogFormat Astra Trident 22 A8 AHSILIC} (text £ json  "text"
)E ELICE

tridentDisableAudit Astra Trident ZtAF 2HE H|ZMStgL|Ct "EAL|Ct

Log

tridentLogLevel Astra Tridente| 21 £Z=& C}24} 20| d™g 4 "info"

UELICH trace, debug, info, warn, error, 'I'_

fatal.

tridentDebug Astra Tridente| 21 &2 2 ™Y £ JUELICH HEIQULICL
debug.

tridentLogWorkflows =& 2Z L= 21 AN E QI EX Astra Trident "
Il

=
tridentLoglLayers =™ 2 = 20 AN E Qo EH Astra Trident "
AHEE &Mzt &~ JASLICE
Ez[dIE[o|O]X]| Astra Trident2| O|0|X|E 2tM 5| jHlE o~ JELICH
tridentImageTag Astra TridentOl| CHat O|O|X| EfIE THH IS "
UELICE.
tridentProbePort Kubernetes &M/ZH| TZ2H0| AIRE|= 7|2 ZTEE "
MEelg %$L|E|'
windows Windows 24X} .= =0]| Astra TridentE HX[g HA LTt
AUELICH
enableForceDetach 8l 22| 7158 M3t Ct HEQLICL
excludePodSecurityP 2GXtPOD HOt MM S MMot 4~ gl&L|Ct HAL|C}
olicy
cloudProvider £ 2 AHBILIC "Azure" AKS E2{AEOM 2t2|Es "
ID EE= %Ero C IDE A83t= 2R EKS S22 AE0M
Z2tRE IDE MESt= 22 "AWS"E MEEL|CE
cloudIdentity AKS 2HAEHOM 22RE IDE AIEY I} }IZE "

ID("Azure.workload.identity/client-id: XXXXXXXXXXXX-
XXXX-XXXX-XXXXXXXXXXXXX") 2 A ™ BL|CH EKS

S AEA S2t2E IDE ALY Tf AWS IAM

gt ("eks.amazonaws.com/role-arn:

arn:AWS:1AM::123456:role/astratrident-role™)2 2
AL

iscsiSelfHealingInt iSCSIAIES S77t S &&= ZHAQLICE Sm0s
erval

iscsiSelfHealingWai iSCSI XM 5517} 230120t =4 21012 60 TmOs
tTime R4 MME i BstH = AI=E A&t o|= 2| 7[ZHILICE.

EEZ{ Pod ¥ =E It O3}

Astra Tridente= ©Y ZIEE2] POD2} S2{AEQ| 2t XX =0 .= PODE C{ot HEHZ MAHEIL|CE Astra
Trident 282 UF-E-E3PE1 SAENM L& ZETF MAlE[T QIO{0F Lt
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FHUYE|A "= MEY|" gl "2t 80t Q6" ZEE £ EE= 7|2 LEoM MG S Hetsts Ol A LT
ControllerPluginzt 2 AFEEL|Ct "NodePlugin' & 711} M 7| E X|HE £ JAELICE

oA
|.|-
Ir|

* EES E2{002 ARM S AT 2 22 £F Z=H|NY 3 22| S M2 L)
=cg{ael

HAE|O{(2Z2tel BE)E AF28L0] Trident H AKX} HY I

Trident HAMXFE 256110 Hrom2 AFESHY] Astra TridentE A X[ &~ JU&LICEH Of

T Z M|A = Astra Trident0Of] 223t ZA6|0|L O|O|X[7} ZHQl XA EZ|of| & E XA
MEEILICE 742l O|0|X| HX|AEZ|7} Qs B E AFE2TLICH "HE U TZ=MA"
Astra Trident 24.060]| L3t S MH

* Astra Trident * Of| CH$H CtS 52 MEE 2J0{0F &L|Ct

<strong> 2 M Astra Trident </strong>

* Kubernetes 1.297} O[AX| Astra TridentO| Al X| & E!L|C}. KubernetesE ¥ 12|0|=5t7| O] TridentS
A|0|ESIAAL.

* Astra Trident= SAN 2tZ20M CHE 22 782 HASH A5t #E 2+2 ALICt
find multipaths: no Ct& &2 .conf It

H 22 Ct52t #4 = 2 AF8 find multipaths: yes B find multipaths: smart
multipath.conf IHU S| ZIO 2 QIsl| OI2LE QR 7} YHAMBILICE TridentOlA o] AF2S HEHALICH
find multipaths: no 21.07 E2|A 0|%

Trident HAMXIE 25510 Hrom2 AFE 510 Astra TridentE A X|gfL|C}
Trident AFHE "Helm XLE" Trident HAHXHE 1125311 TridentE of HOf| AX|g & JASLICE
HAE "X Q" BX| APH 7 A2 SF60 2HA0| S SHEE MK M

A

I

Fstz| o
SESE TS AR @7 Al ERoh AYILICH "Helm BT 3"

1. Astra Trident Helm 2| X X|E2|E Z=7tgtL|C}.

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

2. helm install HHE 2 O|O|X| HXIAEEZ| X9 0|22 AIRsID X|M™EILICI., = "Trident 2 cs1
O[OfX[ StLte| 2|X|AERZ| Es= CHE EiIIIAEEIOH X = JAX|T RE cs1 O[O LT

= o2

HXIAEZ|0| fXI8jof BfLICE. ool = “100.2406.0 &X| £l Astra Trident HEQIL|LC}.
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StLtel B X|AE2|0f Q= o]O|X|

helm install <name> netapp-trident/trident-operator --version
100.2406.0 --set imageRegistry=<your-registry> --create-namespace
-—-namespace <trident-namespace>

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

j:7|‘OHO|: °|'|._| |:|' s]_g storage z EL—l EI’ imageRegistry El'% E‘”XlﬁEEl '?’lxlg A|"g-é’l;ll-l"|l:|'-

helm install <name> netapp-trident/trident-operator --version
100.2406.0 —--set imageRegistry=<your-registry>/sig-storage --set
operatorImage=<your-registry>/netapp/trident-operator:24.06.0 --set
tridentAutosupportImage=<your-registry>/netapp/trident-
autosupport:24.06 --set tridentImage=<your-
registry>/netapp/trident:24.06.0 --create-namespace --namespace
<trident-namespace>

@ TridentOll CHot HIYAH|O|AE o|0| PHE H 0= --create-namespace’ 07 H=7t =7}
HYATO|AE PHEX| Lo.:.LIEf

SLIC helm list O|F, HIRIAHO|A, XtE, HEY, 4 HT 0t 22 EX[ ME Y2E HESHH

>
0o

o

for 4>
50

x| S0 79 HO|H E THELICE

Mx| Zof| M H|0|EE MSHs gHoll= T 74X 7t QlaLct.

SMHS MeigtL|Ct A

--values (= -£) MHEQ|7F = YAML IHY 2 K| ™ etL|Ct O] M2 o2
H X HY Aol 71 9 Z ool M MEEL|CE.

--set HHZEO0|| overridesS X|™gHL|C}.

OlE 0, 9| 7|22 debug HASGIHH LIS " --set HHS MATILICL O{7|M = HX| 52! Astra Trident2|

HAMQILICH 100.2406.0

helm install <name> netapp-trident/trident-operator --version 100.2406.0
--create-namespace --namespace trident --set tridentDebug=true

48



O] B2t values.yaml N[O XtEQ| &

nodeSelector
podAnnotations
deploymentAnnotations
tolerations

affinity
tridentControllerPluginNod

eSelector

tridentControllerPluginTol
erations

tridentNodePluginNodeSelec
tor

tridentNodePluginToleratio

ns

'imageRegistry’ & L|C}

imagePullPolicy

'imagePullSecrets'

FHY ECHES|

operatorLogLevel

operatorDebug

operatorImage

= ol
Hol o

My

POD 222 9I3t - 20| 2 elLict
Xt _7|C_k|

TEE

POD X|Zoil cigt St

POD Z&of CHet Mz

Podg %7} L-E MEi7| S
AZOHINIR "HESR] Pod B L=
T 05" & AXSHMA|Q.

Podoi| CH$t Kubernetes 518 XS
MHoIEL|Ct S EXSHAI
"HEZEZ{ Pod ¥ E ZE 05" E
RSN L.

Pod& F7I LE MEHY| S
EZSHIAR "HEER Pod & £E
ZLE Ol & HZSHIAIL.

Podoi| CHSt Kubernetes 818 A& S
Aol EtL|CE 2 XA
"HEZEZ{ Pod U LE ZE 08" 2
EZSIAMAIL.

of chet BIXIAEE|ISE

trident-operator, ‘trident 3!
7|Et O|O|X]. 7|22+2 U=
ArE5te{H H|f FHAIL.

AlESH |}

T =2d

ofl Ciet o|0|X| & MM S MAEetL|Ct

od

trident-operator

o| o|o|X| & H]
trident-operator, 'trident’ %
7|E} o|O|X].

S gt

kubelet Li 5 &EJS| 2 AE 2|X| S
Mol = ASLICE

Trident AKXl 20 £FS
Cteoz d™e & JYSLICE trace,
debug, info, warn, error, £
fatal.

Trident HAMXIS] 20 &2
ClHZoZ MYt

of CHet O|0|X|E 25| [ Fo e 4
Ol A
M H

LICt trident-operator

ols 71 S= 1t oiE 712240l Liet ASLICH.

7122k

IfNotPresent

"/var/lib/kubelet"

"info"

ALt
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O
SMHE

operatorImageTag

tridentIPvo

tridentK8sTimeout

tridentHttpRequestTimeout

tridentSilenceAutosupport

tridentAutosupportImageTag

tridentAutosupportProxy

tridentLogFormat

tridentDisableAuditLog

tridentLogLevel

tridentDebug

tridentLogWorkflows

tridentLoglLayers

Ez|=lE[o|O|X|

tridentImageTag

tridentProbePort
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e

S| EiOE MFAY =+ ASLICH

trident-operator O|O|X|.

Astra Trident7} IPv6 22| AE{0f| A
LSS E S 2efLCt

CHEE9| Kubernetes API ZH10f|
CHst 7|12 30X A|ZF Z1}p(00] Ol
AL *X)E MH Bt

OlM= HTTP Q&0 CH$H 7|2 90%
Higt AlZHS TH™-QIBLICH 0s HITH
AlZH St 25t X|& A|ZHILICH S5

U2 SI8EIX| &L

Astra Trident Periodic AutoSupport
HNE Hjgdete = JELC

Astra Trident AutoSupport
ZiellojLA 2] o|O|X| Ef2E THY ol
AELICH

A
T

Astra Trident AutoSupport
ZH|O|HZF HTTP ZEA|E S3lf Eof|
M2 2 4 UEE 5L

Syt

gLct,

=]

Astra Trident 22 &Alg
(text EE= json)E 22

=

=
Astra Trident ZAF 2HE
H|ZtMdstetL|Ct,

Astra Tridente| 21 £&8 C}21}

Zo| d™He £ UELICE trace,
debug, info, warn, error, £
fatal.

Astra Tridente] 21 £&2 2
- 2+ UELICH debug.

Astra Trident QIEZE2LE A58t
2 JAELICt
A H .

FHEZE=E2I9R

Astra Trident 4|52 &M31e £
USLILCE

i
o
N

Astra Trident2| O|O|X|E 2tF 3|
H™olgt 4~ Q&L

Astra Trident0l| CH$t O|O|X| EfOE
MYolg 4~ JEL|CE

Kubernetes 2 d/&H| T2 H0|
ALEEE 7|2 ZEE - Y &
USLICE

"905"

AAYLICt

<version>

"text"

"grLch

n info"

AA YL/t



S42 MeypiL|ct My 7|2t

windows Windows Xt = E0f Astra HAUL|CE
TridentE MX[& £ ASLICH
A

enableForceDetach g 22| 7|s

o
=
excludePodSecurityPolicy SIXPOD EHOot HMZ MMet &~ AHRQULICE
o

Trident 2 Xt EX|E AHEXE X[ HELICE

Trident 2FXH= o] EME AF25I0 Astra Trident MX|S AF2X X|HE 4= JUEL|CE
TridentOrchestrator AFY HX|E AHEXt X| M6t H LSS MEHBIL|

TridentOrchestrator QIF+E AIEY £ JUSLICE 2 AIESH= 210
tridentctl BRO| U2} X ALEX} X[H YAML OfL|HAE S MMt CH

ZIEE2{ Pod 8! &= X 0[5

Astra Trident= T ZIEE2] POD2 S AE Q| 2t ZYX L.E0f| == PODE Ciot HEll= M ELICE Astra
Trident 282 OI2EdSI2 = TAENM L& XETL AHE[11 QUO{OF SL|Ct,

spec.namespace Ol X|HELICt TridentOrchestrator Astra TridentZ A X|El

@ U ADO|AE LIEMHLICEH Astra Trident?t AX|El 20i= 0| 047 Ha* E HO[O|EL & SLICL
O|FA| StAm ot 7F UMBILIC TridentOrchestrator HAY MEHRILICE Failed. Astra
Trident= WIQIAH|O|A 7Ho|| OFO| 2|0 M&[X| Q& LILCE.

O HO| XtM|S| LIt F>ELICH TridentOrchestrator £4.

Of7H tH = Ad 7|2
namespace Astra TridentE A X|g H|QAH O] ARIL|CE "default"
"H" Astra TridentOf| Ciiet C|HZ S 2hdstefL|Ct AR LT
enableForceDetach ontap-san % ontap-san-economy 2t S, HA LTt

Kubernetes Non-Graceful Node Shutdown(ngns)zt
SH 2S5t S2{AE 22|X0HOREE 280| U=
HIAZEE L EIt FY HENTL O AR M E=
QFXSA| Oro|22fjo| e 4 U= F eLCt.

windows Z MHTILICE true Windows &AL 20 X2 AHAQJLICH

=
=
+ QBLIc
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oH7H i

cloudProvider

cloudIdentity

IPV6
k8sTimeout

silenceAutosupport

= 12l o|ojx|

XS X ZEA|

"HH"S Meg|ct
logFormat

Ea|olE|o|0|X|

'imageRegistry’ 2IL|C}

S EC|Ee|

wipeout

'imagePullSecrets’

imagePullPolicy

‘controllerPluginNodeSele
ctor'

HEED
PluginTolerations'
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243

E £ 4EELICE "azure" AKS 22 AHM 2| &=
ID £ 2225 IDE ME3t= B EKS S AE0|A
S2tRE IDE M8%t= R "AWS"E -t

AKS ZZ{AEO0|AM S2tR2E IDE MEY M YIEE
ID("Azure.workload.identity/client-id: XXXXXXXXXXXX-
XXXX-XXXX-XXXXXXXXXXXXX") 2 ™ BtL|Ct, EKS

S AEOM S2RE IDE ALY [ AWS IAM

o h("eks.amazonaws.com/role-arn:

arn:AWS:1AM::123456:role/astratrident-role") 2 2
ALt

IPv6Z Edl| Astra TridentS A X|gfL|Ct
Kubernetes 2 A|ZH0| X 0| E

E2 NetAppZ ELHX| ORMA|

L|C}

AutoSupport H
XS & A E3%t

AutoSupport Z2|H| E2| Z1E|0[L] O|O|X[RIL|Ct
AutoSupportE EUf= TEA[Q] FA/ZEQIL|CH
;A £5F

Astra TridentE M|Adt= | AHE == S ILICH
Ar2% Astra Trident 22 & 4l[text,json]

M X|gt Astra Trident O[O X|

41| L& Bx|AER| ZReL|C)
<registry FQDN>[:port] [/subpath]

SAEQ| kubelet C|HIE2|0f CHet &

Of M MAHE +&5H7| 2Ioh AR 2|2A =
OtAEZ EZ|HIE

AZQIL|Ct

Lict
LS 2IX[AE2|0|M O|0|X|E 7t 2 4= U= HIE
A

U2 Ef%l'l‘ EQ'—J C}.

Always &4 O|0|X|E ShLICE.
IfNotPresent O|0|X|7} OF& LE0f f
O|0|X|E 7™ ZL|Ct.

Never O|O|X[E T7|X| gt&L|CH

Pod&

pod.spec.nodeSelector.

FIt B HEfT| = o St A4S MELICH

—

Podi| CH$t Kubernetes 512
St YA S MHELICH pod. spec.Tolerations.

HEE MZYAYLICEL = oF 7128

nmn

nmn

3
30sec

YLt

"netapp/trident-
autosupport:24.06"

"http://proxy.examp
le.com:8888"

HAYLIC
"text™

"netapp/trident:24.
06"

"k8s.gcr.io/sig-
storage" (Kubernetes
1.19 O| &)

= "quay.io/k8scsi”

"/var/lib/kubelet"

IfNotPresent



OH7H = =k 7|12k

L ESEHLEE MET| Pod& #7t & MEHY| = ot St WA WELICH 7|23 92, M= Ar
pod.spec.nodeSelector.

't E PluginTolerations Pod0i| CHeF Kubernetes 318 A& S MEeLICt = oF 7|22t 813, MEH Ate

St WA S MHELICH pod. spec.Tolerations.

() POD ool 4 ol chet REMISH LSS 8 HEBHIAIR "= =0] Pod TE".

LH 2z(of chst M2 H=

Ol CHel ZH| 22l A2 £ JUSLICH ontap-san X ontap-san-economy 2t s ZHA|
M0l Kubernetes 22{AEO|A HIHA L= =2 (ngns)E 2Aataliof SL|CH XtAISH LHES
"Kubernetes: == H& =& O,

-

Astra Trident= Kubernetes ngnsOll 2|Z3t2 2 H|HIX| OHIA|R out-of-service 818
(D =t 2= xel 2ot MENE UK Mef7t 223 =So|M Q9IBILICH RIS EIES
SGop7ALE HOHE WIS ColEf Hvt AEHEA B 4 AUssLIch

Kubernetes 22{AE Zt2[Xt7F E MEMS I node . kubernetes.io/out-of-
service=nodeshutdown:NoExecute ;= 3! Of LSt EE enableForceDetach 7t £ AHE| QY&LICE
true, Astra TridentOllA| .= AMENE 2HQI5t D OS2 A BLICH

T od

1. 6ig ==0f O EE 250 et Wl Q&2 M AS SEhHetL|ct

—

2. Astra Trident == ZHH|E 2 EAIRLICE dirty (M ZHS0= QHHSHK| §43).

Trident ZEE2{= =7 HASE WNX|(Z2 EAE F) ME2 AHA| 28 @82 ARt

@ dirty) Trident == PODE AtEELICL SHAH L E7F HA MEfV} &1 FH[E S0
OI2EEl PVCE o|2kEl QI ZE = Astra Trident?t =EE &0l Wi7tX| S| & K| &f&L|Ct
clean (M ETZ0f| CHaH 2FH).

LT MEfZt )/ 1 Tint?} M7= Astra Trident= CHS 2 $&igtL|C}.

1. 20 QEE AN E B2E AEst A gL C

2. LEJH0f| = B cleanable AEH(Out-of-service taintZt MIAHE UM =7} IN AEHRIL|CH Ready State)
U AAE 2= B2t HRSHH, Astra Trident?7t = EE CHA| & XN2[ot= G2E BLICH clean EO| AIAE

= =22 g
M E&S sig8gLct.

OlN M2 AFEE £ UASLICH2AE M Mo|g If TridentOrchestrator £ =2 AX|E AFEXt Ho|gtL|Ct.
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7|2 AHEAF ol 74

CtE2 712 AFSAH Fof Zx[9 of iL|Lt.

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

- thisisasecret

L MET]

Ol HME = MEHT|Q} S| Astra TridentS A X|EtL|Ct.

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

0| of|lof| A= Windows ZtIXt .= =0f| Astra TridentS A X|gfL|Ct.

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

windows: true

AKS S2{AHO|A 22| Z|= IDRILICE

0| of|lof| A= Astra TridentS A K|S0 AKS 22 AE{0|AM 2t2|E|l= IDE EAdststL|Ct.

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

name: trident
spec:

debug: true

namespace: trident

cloudProvider: "Azure"

AKS 2 AE0AN 2E2I2E IDRILICH

O] ool M= AKS S2{AE0|A 222 E ID2} &H AF2E Astra TridentS A X[ gfL|Ct.

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

XXXX—XXXX—XXXXXXXXKXX"
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EKS 22{AEO0|AM 22I2E IDYL|CH

0| Oflof| A= AKS 22{AE0|A 2212E IDQ} &TH AFRE Astra Trident= A X|gHL|C}

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
cloudProvider: "AWS"
cloudIdentity: "'eks.amazonaws.com/role-arn:
arn:aws:iam::123456:role/astratrident-role'"

tridentctl2 ALE5H0| AX[ghL|Ct

tridentctl2 AFESH0] MX[EL|Ct

A5 Astra TridentES AX|2 4= JESLICH tridentctl. O] ZEMA = Astra Tridento|
’é‘ROJ ZAE||o|H o|O|X[ 7 7HQ! K| A E2|0ff A E|HLE HZEE[X] Qb2 *a**lc’ﬂ HMEEILICH E
AMEXF X ™HELICE tridentctl 75 BHHES S HZTSHUAIL "tridentct] HHEZE AL Xt
X| &gt .

Astra Trident 24.060i Ci3t 52 ME
* Astra Trident * Of| Ciet Ct2 52 HEE 40{0F LTt
<strong> 52 HE Astra Trident </strong>

* O|X| Trident0| M Kubernetes 1.270]| X| & ElL|C}. KubernetesE 2112{|0|=5}t7| F | TridentE
HIO|0| =B 2.

* Astra Trident= SAN 2tZ0|M THE = 82 A A8t #T 22 YLt
find multipaths: no Ct& Z2 .conf It

H AZ CtEst 28 EE= O] AF2 find multipaths yes EE= find multipaths: smart
multipath.conf It 2| ZtQ = Il OIRE 2 F It L MSILICE TridentOl| A 2 AFES HEMSLICEH
find multipaths: no 21.07 E2|A 0|=

£ AME2510] Astra TridentE 8 X|2fL|C}t tridentctl

rl?l

Fof| %= SHE 24 84

HE "MK 2" MK AP 27 AtE 6D

AlErst7| Hof
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HXE AES
Z st #SHo| A0{oF L.

| —

F7] o Linux 2 AE0| 221510 2 22| 2 E &QlgtL|Ct "X &= Kubernetes 22 AE"
|

@ OpensShiftt| M= F{of| Lt2= ZE o|A|0|A kubtl CHAl OCE AF23t11, OC login-u system:admin
EE= OC login-u kubbe-adming AH&5t0| HX| * system:admin * 2= = 12IgfL|C}.

1. Kubernetes HZF 2tol:
kubectl version
2. Z2|AE B2IR A3 EoL.

kubectl auth can-i '*' '*' —--3ll-namespaces
3. Docker Hub®| O|0|X|E AF83t= PodE AlZStal Pod HESRIZE Sl AE2|X| A|AHIN HEE 5

U=K| 2elgfL|ct.

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

ping <management IP>

1CHA: Trident A X| T2 13 I{7|X|E CIRZEEHL|C}

Astra Trident & X| Z2 12 1{7|X|= Trident PodS MAStT AEHE RX|8t= O
CSI AIO|EFIE X£7[21510] SHHAE SAEN 28 ZEH|X Y X A 242 ZHAS LT o[ 2[4l HHe
Trident 8X| T2 OMS CHR22ESHT &E S FELICH "GitHub2| Assets MM " MEHSE Astra Trident H{E S AF2SH04

O ®|of| M update<trident-installer-XX.XX.X.tar.gz> £ MEHIL|CE,

wget https://github.com/NetApp/trident/releases/download/v24.06.0/trident-

installer-24.06.0.tar.gz
tar -xf trident-installer-24.06.0.tar.gz

cd trident-installer

2CHA|: Astra Trident A X

£ Aot 2I5t= HJAHO| A0 Astra TridentS AX|BILICH tridentctl install HH. FIt 248 FI16H0
O|O|X| 2|X|AEZ| IX[E XIHE 4 USLILCE.
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HEEE

./tridentctl install -n trident

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

./tridentctl install -n trident --image-registry <your-registry>
-—autosupport-image <your-registry>/trident-autosupport:24.06 —--trident
-image <your-registry>/trident:24.06.0

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

FII5lofF BILICH sig-storage & FELILCI imageRegistry CHE B|X|AELZ| X[ AFEEILICY.

./tridentctl install -n trident --image-registry <your-registry>/sig-
storage —--autosupport-image <your-registry>/netapp/trident-
autosupport:24.06 --trident-image <your-
registry>/netapp/trident:24.06.0

X dEf= Ch3 2t Z2ELC

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=24.06.0
INFO Trident installation succeeded.

TJ
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o
0=
0x
0z
m
=
rr
i
>
00
ot
2
%
>t
i
Jiok
o
ot
4>
$0

&LICt tridentctl.
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MMEl podo| MENE ZHESIH Astra Trident AX| 7t bR E|}=X| 2Holst 4= Q&LICT

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

X Z20H0| MZ3HO 2 &R E|X| R7L} trident-controller-<generated id>
@ (trident-csi-<generated id>23.01 0| H{TO|M= * Running * &Ei7} 812 S Z0
MX|EX] ARXSLICE AHE -d E MEIRILICH'C|H T RES ALCH 2HE sHZESLC

M2 tridentctl

2 AT £ UELICt tridentctl AX|El Astra Tridente] HM S 2QIStL|CY.

./tridentctl -n trident version

Fom e b +
| SERVER VERSION | CLIENT VERSION |
fom e frmm e +
| 24.06.0 | 24.06.0 |
Fom e o +
WEEEY

CHE ool M= & A3 Astra TridentE A X|517| 2/t ME F42 H3

ot

FLIC} tridentctl.

Windows &=

Astra TridentS Windows = E0|A M3list2{H CHS S &gt C}.

tridentctl install --windows -n trident

A =2l

ZH| 22|0f CHst XEM|BE LIS S A ZXSHAAIR "Trident SE A} A X2 AP A} K| &S| CH,

tridentctl install --enable-force-detach=true -n trident
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tridentctl 2 X|E ALEX} X[HELICE
Astra Trident AX| T2 IS ARSI HX|E AFEX X HE o~ ASL|CE

X Z2OZHof| CH3l ZOotEMAIL

Astra Trident &X| Z= 1S AL EMS AEX X[HY = JELICH oS =04, Trident O|0|X|S 712! X ZA0
At 22 E AH85I0 0[0|X| 0|EE X[™E = UELICH —-trident-image. Trident O|0|X|2t 223t CSI
AIO|E7} O[O|X|E 7H! K ZE A0 g*f‘?i 3% E M85 sife K& A2 X|E X|™Fot= AO0| ZELICH --image
-registry A%|X|E S ELICt <registry FQDN>[:port].

kubeletO| ™A SFE /var/lib/kubelet?t Ot CHE A Z20f| H|0|E{E 2 2t8t= Kubernetes HIEZE A23t= AR
-kubelet-dirg AI28I0] CHK| 222 X|™HE 4 &L|CH

MX| 2E|Xte| Q1= 020l MX|E AL} X|H3H{OF of= B X MAS ALK X[HY = JUELICE --generate-
custom-YAML' I2t0|E & AFESHH HX| T2 0| MY C|HE2|0f| Ch2a 22 YAML IHo| M EL|C},
* ER[HIE-SAES2|HIRIY . YAML
* 'E2}O|HIE HiZE YAML'
* E2|HIE-CRD.YAML
* E2[HIE-ZS2AHAY YAML
* EZ|HIE-C|HEZH YAML
© MF MHIAYAML
* 'MZOICH YAML'
* EZIO|HIE-MH|AHA ™ YAML
* E2|HIEQ| X|2FXQl QO0FML
olz2{et mUS Mot = LR w2t 83t CHS --use-custom-YAML'S AHE5I0] AFSXt X HiES MX|E &

OIAL_||:|-

./tridentctl install -n trident --use-custom-yaml
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Astra TridentZ A6 EAA|Q

AAX} L EE FH|StL|Ct
Kubernetes 22{AEQ B E XX LE= Pod2OE IZH| XY E EE2 OIREY £
AO{OF BIL|CH E AKX} L EE FH|St2™ =20 MEHO]| 2t NFS, iSCSI EE= NVMe/TCP

=2 Mx|3of FLCt.

SH2 £ 4

12

C2lo|H T2 AM2st= 2 E2to|Ho| Zedt RE =35 MX|6of gfL|Ct. %4l T 2| RedHat CoreOSHI=
12X0oz =t AX|E[0 AELICE

NFS =

"NFS E2 XL THZE AH8%t= Z2: ontap-nas, ontap-nas-economy, ontap-nas-flexgroup,
azure-netapp-files, gcp-cvs.

iSCSI &

"iSCSI =71E AX| gL Ll LSS AM8dH= 2 ontap-san, ontap-san-economy, solidfire-san.

NVMe =

"NVMe E EX|ELICH 2 AH88t= B2 ontap-san NVMe/TCP(Nonvolatile Memory Express) ZEEZ
&%t NVMe(Nonvolatile Memory Express)

o

() NVMe/TCPOl ONTAP 9.12 0142 Atg3tE 20| B&LIC

L= MH[A ZA
Astra Trident= '= =7} iSCSI B NFS MH|AS M@l 2 =X IS 2 AKX A =g,

OFX[ 2 MH|ATF SHEEA| PP EICH D HESHX| EELICH

(=]

@ L MHA HMS ZHME| MH|AE Al
=

=Z]
=
gtz HAEl MHI*?f goH =5 02 E7 ettty 28 4= gLt

O[HIEE HELIC

Astra Trident= AMEl MHIAE AESLY| 23 - =0] CHet O|HIES M-ATILICE o|2{ct O|HIES HAESHHH LSS
AI'é‘H'c')'i‘L_lEI-
=2od .

kubectl get event -A --field-selector involvedObject.name=<Kubernetes node
name>

ZAME] MH|AZ AESH|C}

Astra Trident= Trident == CRQ| ZF .= =0f| CHol 2t 3HEl MH|AE AlHETIL|CH HMEl MH|AE He{H OS2
AISHSHL|C}.
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tridentctl get node -o wide -n <Trident namespace>

28 Mo S A8 NFS S8 HXIYLICH 22 S0 NFS MH|ATF AZE[Q=X| 2reletL|Ct.

!

RHEL 8+

sudo yum install -y nfs-utils

oHE
T T
sudo apt-get install -y nfs-common
(D =50 928 o 257 L4eHx TS NFS 2 HA/3 2 KUK =S HELELIC
iSCSI 28

Astra Trident= iSCSI MM S At5O =2 MAESID, LUNS AMstn, CHs A2 HX|E AMstn, Toiista, T
OrRET 4 JASLICE

iSCSI XI5 21 7|5
ONTAP A|AHIO| AL Astra Trident”t 520tCt iSCSI Ats S E AMMSto] CHS2 A TLICY.

1. *

o

St iISCSI Ml MEHRF AR iSCSI MM AEE AlHSHL|CE,
2. * A5t= MENE SxH AE{Qt H|W * 5t0] TR 2| S =QIBIL|CE Astra Trident= 2| M =2 8 2| A7|
MSH ||:|.

od

3. * 9ixf iSCSI MM MEHE Y{St= iSCSI MM MENZ &|S2|= o 2ot 57 o~

> 0

iy

@ s U 2= 0| ASLICH trident-main ZF EEXEQ Y= &7 208 HHH S(8)
*a”‘*aHOF ZLICt debug Astra TridentS M X|st= S¢t "’é.*“QE HAgLCt
Astra Trident iSCSI Ats =7 7|52 AF8%IH L1233t 22 2XE UX|e = ASLICL

*HESQIZ HZ ZH7F LMot = 2l = A= 2= 7L HI"*“’E*. liSCSI MM, 22H &l M|M2e| HL Astra
Trident= 270+RS17| 72 HOf| TH7|5t0] ZEto| HAS CHA| 2FRLICE

U
0=
fl
b

02 S0f, AE2|x| HES2A0IA CHAP YEE SIHAI7| T LIEHI0|M HZ0| BOIK|H o2
(D (stale) CHAP 2137 Ki£8 + QIELICL X5 22 7152 0] HE 214512 YHOIEE CHAP
ATE HBI| 2o MAE NISOR Ch| HFE 4 USLIC

* iSCSI MMO| 2= ASLIC
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* LUNO| gi&LICt

iSCSI =7 & &X[L|ct

o
o

& A2l EHEE A2t iSCSI =7 ZX[gLCt.

AlZFsE7| o

* Kubernetes 22{AEQ| Zt =E0l|l= 1R IQNO| QL0{OF SL|C * 0| H2 T4 MA| ZHQL|CE*,

* RHCOS HZ 4.5 0|4 L= 7|Et RHEL 28 Linux BiZE At8%t= 32 & BXSHIAR solidfire-san

E2}0[H 5! Element OS 12.5 O[T H{ZH0l|A{= CHAP 215 &112|Z0| oM MD52 HE 0] J=X| =QletL|Ct
/etc/iscsi/iscsid.conf. HOtFIPS &8 CHAP 21125 SHA1, SHA-256 3! SHA3-2562 Element
12.70M ArEE £ ASLICE

sudo sed -i 's/”\(node.session.auth.chap algs\).*/\1 = MD5/'
/etc/iscsi/iscsid.conf

X|™HetL|Ct discard

* iSCSI PVSO|M RHEL/RedHat CoreOS =
ARSI AR "RedHat A EH A",

StorageClass2| mountOptionS AL23H04

HllﬂJ
|'O |'u>
_0,_|'
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RHEL 8+

1. Ctg Al2H 17| XIS EX[etCt.

sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils device-
mapper-multipath

2. iscsi-initiator-utils X 0] 6.2.0.874-2.el7 O| AQIX| &tolBtL|C},
rpm -gq iscsi-initiator-utils
3. A7HZ $502 ML

sudo sed -i 's/"\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4. Otz 42 MAH

=2

sudo mpathconf --enable --with multipathd y --find multipaths n

®

9. iscsid?t multipathd 7} &3l SQIX| =tolgtL|Ct.

etc/multipath.conf0il debrofs OF2{0]| find_multiprohs noZt E&t=|0 UE=X]|

sudo systemctl enable --now iscsid multipathd

6. "iSCSI" &M3} U A|Z:

=.

sudo systemctl enable --now iscsi

OHE

T

1. Ok A AH IH7|X|E HXILICE
sudo apt-get install -y open-iscsi lsscsi sg3-utils multipath-tools
scsitools

open-iscsi X 0] 2.0.874-5ubuntu2.10 O| & (bionic) EE= 2.0.874-7.1uubuttu6.1 0| A (focal) 2l K|
sholgtL|Ct.
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dpkg -1 open-iscsi

sudo sed -i 's/"\ (node.session.scan\).*/\1 = manual/'

/etc/iscsi/iscsid.conf
4. Ct= 22 MF:

sudo tee /etc/multipath.conf <<-'EOF
defaults {
user friendly names yes
find multipaths no
}
EQF
sudo systemctl enable --now multipath-tools.service
sudo service multipath-tools restart

(D etc/multipath.confoll debrofs Ot2H0]| find_multiprohs no7t X &tz|0] Y=X| 2QlgtL|Ct.

5. 'open-iscsi'?t 'multirpath-tools'7t ZA3}E|0f A& D U=X| &helgfL|Ct,

sudo systemctl status multipath-tools
sudo systemctl enable --now open-iscsi.service
sudo systemctl status open-iscsi

Ubuntu 18.042] A< iSCSI 20| A|ZE|=Z "open-iscsi"E A|ZSt7| MO iscsiadm”O|
(D U EtZ TEE HMs[oF BLICH = iSCSI MH|AE £H8H0] iscsidE AHS 22 A|Zfet

= AL

iSCSI A5 S E A7 LE ALESHA| R =E MBIt
CHS Astra Trident iSCSI At5 S AHS 7 HSIH Qe MMS +H-E £ JEL|CL.

* iscsi At 27 7H4: iSCSI A5 2717t &
ZXHE HH™HSHALLH X3 ’é'%*EIE o

ISCSI AHS 271 71212 002 MFeID iSCSI AHE 277} 2H3| SAELIC iSCSI {HS 278
() lzssksis 2o AR LALICH ISCSI S 277t O El th2 XS ekx| 9Lt o)
2HOZ Ao o= S AlLIZ|Q0ABt bl 2SO} BHLIC



* *iSCSI AFS 27 Cf7] AlZh*: HIEA MMOIA 2I0FRSHD CHA| 21912 AIZ87] HO| iSCSI XS 272 o]
AIZHS ZMBILICKT|22L 7). A7t £X| 242 HOZ SHOIEl NMo| 202E|7| FHofl of 22 th7|eoF 5t
CHA 29151241 AIE67{LE O H2 40| 15 AHB0H0] 0| Hol| 201 SIES R4S 4 YgLiC,

us

iSCSI Xt S+ 482 F AL HEsHH E MEYLICH iscsiSelfHealingInterval 9
iscsiSelfHealingWaitTime Helm AX| EE= Helm IH|0|E & Of7HH .

CHE ool A= iSCSI At =7 A S 3222 AHStn Xts =7 th7| AjZtE 6222 dF YL
helm install trident trident-operator-100.2406.0.tgz --set

iscsiSelfHealingInterval=3m0Os --set iscsiSelfHealingWaitTime=6mOs -n
trident

tridentctl 2 MEiStLICt

iSCSI Ats S dHS FMHSIAHLL HASHZH & MYSLICt iscsi-self-healing-interval %
1scs,l—self—heallng—wait—tlme tridentctl AX| EE= C|O|E F O{7H HE-RALICE

CHZ ool M= iSCSI AtS 57 2t S 3222 HFst ts £ 7] AlZtS 6222 EFelL|C).

tridentctl install --iscsi-self-healing-interval=3m0Os --iscsi-self
-healing-wait-time=6m0Os -n trident

NVMe/TCP =&
2 HHe| HHS ARSI NVMe E2 MX[EHLILCE,
* NVMeOl= RHEL 9 O|&t0| ZQ3tL|Ct,

(D * Kubernetes '==9| {8 HT0| L{E Q2HE[ULE NVMe THF XIS H'E HEOM AEE &~ Q=
B2 =59 E HTS NVMe T7|X[E AHESHH 7{E H{T S YO EBHOF & 4= ASLICE
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RHEL 9 £ HZ3H4AIR
sudo yum install nvme-cli

sudo yum install linux-modules-extra-$ (uname -r)
sudo modprobe nvme-tcp

OoOHE
T =T

sudo apt install nvme-cli
sudo apt -y install linux-modules-extra-$ (uname -r)
sudo modprobe nvme-tcp

MK T HHE A0 Kubernetes 2B{AE{Q] ZH L E0f| 1R NQNO| U =X| EHolghL|Ct,

cat /etc/nvme/hostngn

@ Astra Trident7t 2 =™ _‘5.__|'|:|' ctrl device tmo NVMeZ} BELtE|HELE NVMeZt BEHE|X| EER
St= 74K O] M S HZASHA| OFMAR.

ol = 74 9l 2|
soll = 7

HAE = Astra Trident?t AE2|X| A|AH] ZHo] 2HA| S FHOIRILILE. Astra Trident/F 2E2|X|
A ABIDE EAISHE B TL Astra Trident7t AER[X| A|AHION 2ES TRH|XHsH= WHE
ot |__|

=

Astra Trident= AE2|X| S2iA0] Mo|E @+ Abgt LX[St= WA M AEEX| 22 RS2 E M3 L|CH
AEE|X| A|ARI0] CHEE BHAIEE P MSH= BtHo)| CHsl ot=L|Ct.

* "Azure NetApp Files EE gt

* "Google Cloud Platform ¥l =0{| Cloud Volumes ServiceE 1A gLIC}"

* "NetApp HCI = SolidFire BiAIEE M SHL|CH"

* "ONTAP = Cloud Volumes ONTAP NAS EZ0|HE A25t0] BHollEE M| Tt
* "ONTAP == Cloud Volumes ONTAP SAN EZO|HE AR50 Al EE 1 SHL|C}

* "NetApp ONTAPE Amazon FSx2} 271 Astra TridentE AF2SH A"
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Azure NetApp Files

Azure NetApp Files Hl=E A ASHL|CH

Azure NetApp FilesE Astra Trident2| BHAIE = 1M et &~ QJUELICE Azure NetApp Files
HHAIEE ALESI0] NFS 2 SMB SE2 HEY = USLICE ESt Astra Trident= Azure
Kubernetes Services(AKS) 22{AE0f Ciet 22| IDE M85t 14 ZF 22
X|&gfL|Ct.

Azure NetApp Files E210[H M2 HEQIL|C}
Astra Tridente= 22 A SAT £ JTF O 22 Azure NetApp Files 2E2|X| E2I0|HE K|S ELICE.

X ¥ &= HMA 2 E= ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx),
ReadWriteOncePod(RWOP) LIt

E2to[H D2EZ =28 2L MNA BETZX|YELICH  X|EE= Y AAH
'Azure-NetApp-I+' NFS & otd A|lAEI RWO, ROX, rwx, RWOP  nfs, smb
HESHIAIR
27|

N PN

* Azure NetApp Files MH|AE 100GB 0|2te] 258 X|2IStX| ¥&LICH Astra Trident= O X2 252
Q3= 22 100GB 258 RS0 MAFLICH

AKS?| 22| == IDYLICH

Astra Trident7} X[ 2EL| L=

Ct2ke] 2/LICH" NetApp Z2t0[8] 22t E MH|A S2{AHQ| F2 22| = IDO|AM
HSote zE2He X4 B 222

IDR
2 Eol{H LIES +AoHOF LTt
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=
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* AKSE Ar23510] 2= £l Kubernetes 22{AE
* AKS Kubernetes 22{AE0| A= 22|z = IDRIL|CH

e 7t L=l Astra Trident7t AX|E|A}ESLICH cloudProvider X™ELICE "Azure.
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Trident 2 X}

Trident HAMXIE AF2SH0] Astra TridentS M X|ot2{H WES TIsHstL|Ct
tridentorchestrator cr.yaml E S2{ @™YLICt cloudProvider & ME{YLIC "Azure".
o2 =9 Ct21 Z5LCh

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullPolicy: IfNotPresent
cloudProvider: "Azure"

[ =3
=0
Ct2 ololl M= Astra Trident MIEE A X|EL|Ct c1loudProvider Azuredll HZE 4= JUSLICE scp:

helm install trident trident-operator-100.2406.0.tgz --create
-namespace --namespace <trident-namespace> --set cloudProvider=S$CP

<code>tridentcti</code>

CS Of|lof| A= Astra TridentE A X[stn & AHELICH cloudProvider Ol 223 X|H Azure:

tridentctl install --cloud-provider="Azure" -n trident

AKSE 22t2E ID

222 IDE AFE25HH Kubernetes PodOIA EA|A Azure Xt SHS M 2dHX| g1 32 IDE QS50
Azure 2|AA0f| AMAT 2~ JSLICH

AzureOf| A 22t IDE &25t2{H CH20| LTt
* AKSE Ar235t0] 2 =El Kubernetes 22 AE

* AKS Kubernetes 22{AE 0| AME /3 ZE ID ! oidc-ZZ X LICH

* 7t ZotEl Astra Trident7t BX|E|}ESLICE cloudProvider XIHYLICEH "Azure™ % cloudIdentity &
e
235t ID X[H
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Trident 2 X}

Trident HMXLE AFESHO] Astra TridentS AX[StH HES TIHBLIC
tridentorchestrator cr.yaml & 2] 8HELICt cloudProvider & ME{YLICt "Azure"
2|0 AHELC cloudIdentity E MEHEIL|CE azure.workload.identity/client-id:
KXXXXKXK~XXKXK~XXKK~XXKK~KXXKXXXXKKXX.

o

]

=9 Ch3at Z2&LIC)

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

XXXX—XXXX—XXXXXXKXXXXX " *

e

ojo o
riot

il

Z HEE AMESHY * 22tRE SSXHCP) * & * 22t E ID(CI) * S219| gt AHEE LI}

export CP="Azure"

export CI="azure.workload.identity/client-id: XXXXXXXX-XXXX-XXXX—XXXX—
XXXXXXXXXKXX"

CHS W0l M= Astra Trident 3 SetsE MX[LICE cloudProvider AzureOf] HEE £ Q&LICH scp W
£ AHETLICt cloudIdentity 2t HLE ALESILICH sc1:

helm install trident trident-operator-100.2406.0.tgz --set
cloudProvider=$CP --set cloudIdentity=$CI

<code>tridentcti</code>

Cts 2td HE AFESI0] * 22tRE SFX 3L 22t E ID * 29| gts AL

export CP="Azure"

export CI="azure.workload.identity/client-id: XXXXXXXX-XXXX—XXXKX—XXXX=
XXXXXXXKXXX"

CHS W0l M= Astra TridentE & X|5t0 & AH™ESLIC cloud-provider O S22 X|H scp, &
cloud-identity & MEHBIL|C} sc1:



tridentctl install --cloud-provider=$CP --cloud-identity="$CI" -n
trident

Azure NetApp Files HAIEE Mg FH|E SHLICtH
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MAMste{™ 3 71X| X7| 0| LLTtL|Ct S RZSHUAIR "Azure: Azure NetApp FilesE MXEst1 NFS 2852
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o

I

£ FMst0 AP BILICH "Azure NetApp Files" BiQll= | CH20| H$tL|Ct,

subscriptionID, tenantID, clientID, location, % clientSecret AKS
@ S AEHOAM 22|E|= IDE ALESt= 3 ME] AP ULt

* tenantID, clientID, ¥ clientSecret AKS S AEN A SEIRE IDE AMEY U= MEH
AtILICE,
» 22F ZQIL|Ct. 2 & ZH A2 "Microsoft: Azure NetApp FilesOl| Ciist 2F £ MM THL|C}".

* Azure NetApp FilesOll YIQE HEUI. 2 HZSIHMA L "Microsoft: Azure NetApp Filesti| A=l

o
d0
i
i
=

* Azure NetApp Files7} 2-d2tEl Azure 52| 'SubscriptionID’ I L|LC}.
* tenantID, clientID, ¥ clientSecret O|lA "¢ S=" Azure NetApp Files A{H|AOf| CHot S22 H$
U= Azure Active DirectoryOll A f SE0iM= CH2 & SHLIE AHEdHOF LTt
° ARAEE EIERF S JLICH AzureOf| A AFE Fol",

o ATAFEXRF X|E EIUIA He A5 2|'RR)JLICH (assignableScopes) CHE ALE #HBH2 Astra TridentO|
Zost #Hotok JHELICH AFRX XY A2 BHE = "Azure TE S ALE0I0] Hgts S eL[CH.
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MEXXIE 7| A Xt A YLt

"id": "/subscriptions/<subscription-
id>/providers/Microsoft.Authorization/roleDefinitions/<role-
definition-id>",

"properties": {
"roleName": "custom-role-with-limited-perms",
"description": "custom role providing limited

permissions",
"assignableScopes": [
"/subscriptions/<subscription-id>"

1,
"permissions": [
{

"actions": [
"Microsoft.NetApp/netAppAccounts/capacityPools/read",
"Microsoft.NetApp/netAppAccounts/capacityPools/write",
"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/read",
"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/write",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/delete",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/snapshots/
read",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/snapshots/

write",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/snapshots/
delete",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/MountTarge
ts/read",
"Microsoft.Network/virtualNetworks/read",

"Microsoft.Network/virtualNetworks/subnets/read",

"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat
ions/read",



"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat

ions/write",

"Microsoft.Features/featureProviders/subscriptionFeatureRegistrat
ions/delete",
"Microsoft.Features/features/read",
"Microsoft.Features/operations/read",
"Microsoft.Features/providers/features/read",

"Microsoft.Features/providers/features/register/action",
"Microsoft.Features/providers/features/unregister/action",

"Microsoft.Features/subscriptionFeatureRegistrations/read"

I

"notActions": [],
"dataActions": [],

"notDataActions": []

* AzureE MEHSILICt 1ocation StLt O| 4| &=0| ZLetE|0] JUSLICH " E M EE" Trident 22.018H
location O§7i HaE BHRIE 1o Mol 2t £Z0 U= a4 HEQJLICEH 7t Zof| X" E K| 242
SAIELCH
A= .

* ME2TL|Ct cloud Identity 2 (8) CIREESHIAIR “client ID WM "AFEX[ZF 2 22| 1D
AULICH oM i IDE KI™HLICH azure.workload.identity/client-id: XXXXXXXX-XXXK-XXXX-

XXXX - XXXXXXXXKXX.
SMB Z&F0i Ciet =7t 27 AR
SMB 252 ‘dd5t2{H CtZ0] A0{0F LCt.

* Active DirectoryZt 4|0 Azure NetApp FilesOfl HZE|[RAESLICH S TSI AL "Microsoft: Azure NetApp
FilesOi| CH$t Active Directory HZS 2S00 2a2|ghL|Ch.

* Linux ZIEE2{ E 5! Windows Server 20195 &= Windows X = =71 = Kubernetes 22{AH
Astra Trident= Windows = E0j|A A3 E|= Poddl|2F OFRESl SMB 252 X[ EL|CL.

* Azure NetApp Files7t Active DirectoryOfl 15 & 4= U= Active Directory A4 ZHO| ZLBHEl Astra Trident
ST} oLt O Ak QLo{OF BT AT E MMBILICE smbereds:

kubectl create secret generic smbcreds --from-literal username=user
-—-from-literal password='password'
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Ol HrHXQl x| A diill= 1MQIL|Ct O] M S Edl Astra Trident= A=l 2X|0| A Azure NetApp Fllesoﬂ
IUE 2E NetApp AlE, 8% = U MELIS HMstn 0|E1°P E0 MBUl F StLio| A2 M 2852
HHX|RFLICE SHLFSHH nasType MEHELICE nfs 7|22t2 NFS 2 &0 CHoll Ml=7t T2 H| X' ElL|CH

O 742 Azure NetApp FilesE AIZ{SH0] A S oif O| 0| X2, HHZ= Z2H|X et &0 thol =7t
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version: 1

storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de9%1le5713aa
clientSecret: SECRET

location: eastus

AKS?| 2| Z|= IDRLICH

O el M2 MEFEIL|CH subscriptionID, tenantID, clientID, ¥ “clientSecret' 22|l = IDE
Age 22 Mo ALl

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-anf-1
namespace: trident
spec:
version: 1

storageDriverName: azure-netapp-files

capacityPools: ["ultra-pool"]
resourceGroups: ["aks-ami-eastus-rg"]
netappAccounts: ["smb-na"]

virtualNetwork: eastus-prod-vnet
subnet: eastus-anf-subnet



AKSE Z22I2= 1D

BHOIIE 1M MEFEILIC tenantID, clientID, % “clientSecret 22t E IDE AI2Y A< MEH
FRIL|CY.
H

"
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-anf-1
namespace: trident
spec:
version: 1

storageDriverName: azure-netapp-files

capacityPools: ["ultra-pool"]
resourceGroups: ["aks-ami-eastus-rg"]
netappAccounts: ["smb-na"]

virtualNetwork: eastus-prod-vnet

subnet: eastus-anf-subnet

location: eastus

subscriptionID: 9f87c765-4774-fake-ae98-a721add45451

8% 2 TEHE Ar8¢t

—

Am

H MH|A 5

Sy

HA

O| HHOllE M2 Azurell| E& 2 HHXIRLICt eastus 2 X ultra 8 Z. Astra Trident= {2 2| X[0f| A
Azure NetApp FilesOfl /Y& ZE MEUE XS = HAMSI0 0] T LI F29(2 M SES i X|guCt.

version: 1

storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721ladd45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de91e5713aa
clientSecret: SECRET

location: eastus

servicelLevel: Ultra

capacityPools:

- application—-group-1/account-1/ultra-1

- application-group-1/account-1/ultra-2
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version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET
location: eastus
servicelLevel: Ultra
capacityPools:
- application-group-1/account-1/ultra-1
- application—-group-1/account-1/ultra-2
virtualNetwork: my-virtual-network
subnet: my-subnet
networkFeatures: Standard
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 500Gi
defaults:
exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100
snapshotDir: 'true'
size: 200Gi

unixPermissions: '0777"'

g 2030 28 =28 Z2HINY 7|24 = +FELI
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O] il M2 ChY Mo 02| AEE[X| E22 HogfL|Ct CHFet MH|A £=ES X|)6H= o8 82 E0|
U1 0| LIEHLH = Kubernetes2| AEE|X| SHAE M5t = 2200 FELLICE 7t Z 20|22 A8 St
o 2} 22 FEMESLICE performance.

version: 1
storageDriverName: azure-netapp-files
subscriptionID: 9f87c765-4774-fake-ae98-a721add45451
tenantID: 68e4f836-edcl-fake-bff9-b2d865eeb6ct
clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa
clientSecret: SECRET
location: eastus
resourceGroups:
- application-group-1
networkFeatures: Basic
nfsMountOptions: vers=3,proto=tcp,timeo=600
labels:
cloud: azure
storage:
- labels:
performance: gold
servicelevel: Ultra
capacityPools:
- ultra-1
- ultra-2
networkFeatures: Standard
- labels:
performance: silver
servicelevel: Premium
capacityPools:
- premium-1
- labels:
performance: bronze
servicelevel: Standard
capacityPools:
- standard-1
- standard-2
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Astra Trident= X[ 8! 718 GHEE 7|ECE /I 2E0| Lt 2EES &8
K| & gL|Ct. “supportedTopologies' 0| HHAIE Aol S5 MHAlEE FHA
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HAC M MSEl= XF A FH| 5t MEZL Zetel AEE|X| SaA2| L Astra Trident= 215 X[t
s
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version: 1

storageDriverName: azure-netapp-files

subscriptionID: 9f87c765-4774-fake-ae98-a721add45451

tenantID: 68e4f836-edcl-fake-bff9-b2d865ee56ct

clientID: dd043f63-bf8e-fake-8076-8de9%1e5713aa

clientSecret: SECRET

location: eastus

servicelLevel: Ultra

capacityPools:

- application-group-1/account-1/ultra-1

- application-group-1/account-1/ultra-2

supportedTopologies:

- topology.kubernetes.io/region: eastus
topology.kubernetes.io/zone: eastus-1

- topology.kubernetes.io/region: eastus
topology.kubernetes.io/zone: eastus-2

AEE[X]| S2HA O

CHE AFEE BRSHIAR StorageClass Fo= 919 2E2|X| 22 HELLICL

2 ME%t HO| 0| parameter.selector ZEO AUTILICE

A8 parameter.selector ZH20| CHoH X[HY &~ UELICE StorageClass 2EEE 2AHGH=
ZQLICL 252 MEst Z0f| Mol EHE H&LICh

ol ME8E[= 7HY
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: gold
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=gold"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: silver
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=silver"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: bronze
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=bronze"

allowVolumeExpansion: true

SMB = &0 chet Hel9| of

A& nasType, node-stage-secret-name, % node-stage-secret-namespace, SMB =2&2 X|Hst11
L3t Active Directory Xt SEE M3g = UJSLICE
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apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: "smbcreds"
csi.storage.k8s.io/node-stage-secret-namespace: "default"

HUAHO|AEE CE ofs AR

o

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: "smbcreds"

csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}

EEEEZE Y= M8

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: ${pvc.name}
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}
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tridentctl create backend -f <backend-file>
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tridentctl logs

T8 ool EHE &elstn £t 2 create @S CHA| Al = USLICEH
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Google CloudZ Cloud Volumes Service HAI=E M3t}

NSE HE FLMHEZ A0 Astra Trident AX|E ¢/t HHAIEZ NetApp Cloud Volumes
Service for Google CloudE 71 48st= WS LOIE AL,

Google Cloud =2}0[H| N|F FEQL|C}
Astra Trident?} ®|33t= A2 CtEat ZELICH gcp-cvs E2{AEQ SAI5H= E20[HL|CH X| &= HM[A

2 E = ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx), ReadWrite OncePod
(RWOP)L|Ct.

=atoj nzEZ 2E0c oA pSIREELC RlREle T A A
GCP-CV NES 2 mel A|[AE  RWO, ROX, rwx, RWOP nfs

HESHIAR

Cloud Volumes Service for Google CloudE 2|2t Astra Trident X| 2/ 0i| CHS LOEMA|R
Astra Trident= & 7§ & StLIZ Cloud Volumes Service 252 MAg 4 JELICH " MH|A FE
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° premium
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M =E0f tifst CVS - 85 = CVS MHI* =CV- CV-ds7|2U2"HE
Ms U2 YLICt standard, premium, BEEE extreme. "YLICH CV 7|23f2
CV 22 QL|C} standardsw E= "standardsw"®L|C}.
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Cloud Volumes Service Z2&0| AH&%[= Google Cloud "7|23t"

HES=
=M o2 Al AF2E | Z2H 3 LICE off: null LT
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X|g 7k HMAE A5t H off CHEE StorageClass
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HOISHOF ghLICt oS S™ Ch3at Z&LIC
- key: topology.kubernetes.io/region
values:
- us-eastl
- europe-westl
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=k 712
M2 o| LHELHZ| #%l. CIDR "0.0.0.0/0"
HI|HS AFRSI0] IPv4 FA e
IPw4kHi%91§ﬁ§E ZEZ
8o ghLict.
".snapshot' C|HE2|0f| BMATILICE "HA"
AHLEOZ o2 2EC "(CVS 7|24 03 8)

QFArOYIH|

'3 YLC

86

O||__|E|-

=
M 282 37|YULICH CVS - £|&
MsS2 100GIBYLICE CV £[A g2
1GiBYL|Ct.

CVS - 45 MH|A Q80| 7|=3te

"100GiB"&L|Ct. CVS MH|A RH2

7|22tE S| gt &4

1GiB7t ZREL|C}.



CVS - M=

el 8ol of
ChS GO A= OVS - A

S MH|A R0 Cigt ME 4

& Hi3eLIck



of

88

1: XA 2

=
Q

7|2 CVS - 85 AMH|& R 7|2 "BE" MH|A £F3 AHESH= £ MAllE gLt

version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
apiRegion: us-west2
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"

private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y%m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
XsYgbgyxy4zq701lwWgLwGa==

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"

auth uri: https://accounts.google.com/o/oauth2/auth



token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—-admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
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version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
apiRegion: us-west2
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"

private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y%m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
XsYgbgyxy4zq701lwWgLwGa==

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com

client id: '123456789012345678901"

auth uri: https://accounts.google.com/o/oauth2/auth



token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—-admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
proxyURL: http://proxy-server-hostname/
nfsMountOptions: vers=3,proto=tcp,timeo=600
limitVolumeSize: 10Ti
servicelevel: premium
defaults:

snapshotDir: 'true'

snapshotReserve: '5'

exportRule: 10.0.0.0/24,10.0.1.0/24,10.0.2.100

size: 5Ti
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version: 1

storageDriverName: gcp-cvs

projectNumber: '012345678901"

apiRegion: us-west?2

apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"
private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m



XsYgbgyxy4zg701lwWgLwGa==

client email: cloudvolumes-admin-sal@my-gcp-
project.iam.gserviceaccount.com
client id: '123456789012345678901"
auth uri: https://accounts.google.com/o/oauth2/auth
token uri: https://ocauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/ocauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40my-gcp-project.iam.gserviceaccount.com
nfsMountOptions: vers=3,proto=tcp,timeo=600
defaults:
snapshotReserve: '5'
exportRule: 0.0.0.0/0
labels:
cloud: gcp
region: us-west2
storage:
- labels:
performance: extreme
protection: extra
servicelevel: extreme
defaults:
snapshotDir: 'true'

snapshotReserve: '10'
exportRule: 10.0.0.0/24
- labels:

performance: extreme
protection: standard
servicelevel: extreme
- labels:
performance: premium
protection: extra
servicelevel: premium
defaults:
snapshotDir: 'true'
snapshotReserve: '10'
- labels:
performance: premium
protection: standard
servicelevel: premium
- labels:
performance: standard

servicelevel: standard
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-extra-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=extreme; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-extreme-standard-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium-extra-protection
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-premium
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=premium; protection=standard"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: cvs-standard
provisioner: csi.trident.netapp.io
parameters:

selector: "performance=standard"
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allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: cvs-extra-protection
provisioner: csi.trident.netapp.io
parameters:

selector: "protection=extra"
allowVolumeExpansion: true

* X MY StorageClass®L|Ct (cvs-extreme-extra-protection)?t A W 7t& Zo0f OjE EL|CE O] 22

AESE O of 7H0] 10%¢2! 2[ 1 §52 MSots et S LI

* OtX|2} StorageClassLICt (cvs-extra-protection) 10%2] AHAF o|2F 37t2 HSot= AEZ|X| 22
S ETLICE Astra Trident= ME{E 714 22 ZASHD AHM o2 27 At0| &

CVS MH|A ¥ o

CHZ ool M= CVS MH|A fHof Cet HE F42 HMSELIC
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version: 1
storageDriverName: gcp-cvs
projectNumber: '012345678901"
storageClass: software
apiRegion: us-east4
apiKey:
type: service account
project id: my-gcp-project
private key id: "<id value>"
private key: |

znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y%m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/gp8BR4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZ2E4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws82zX507)Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m
znHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/gqp8B4Kws82zX507Y9m
XsYgbgyxy4zq701lwWgLwGa==

client email: cloudvolumes-admin-sa@my-gcp-

project.iam.gserviceaccount.com
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client id: '123456789012345678901"

auth uri: https://accounts.google.com/o/ocauth2/auth

token uri: https://oauth2.googleapis.com/token

auth provider x509 cert url:
https://www.googleapis.com/ocauth2/v1/certs

client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40my-gcp-project.iam.gserviceaccount.com

servicelevel: standardsw
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version: 1
storageDriverName: gcp-cvs
backendName: gcp-std-so-with-pool
projectNumber: '531265380079"
apiRegion: europe-westl
apiKey:

type: service account

project id: cloud-native-data

private key id: "<id value>"
private key: |-

MIIEvVAIBADANBgkghkiGI9wOBAQEFAASCBKYwggSiAgEAAOIBAQDaT+0ul 9FBAwW1 9
L1AGEkrYUS5xd9K5N105JMkIEFNDSWCD+Nv+jdlGvt FRLaLKSRVXyFS5wzvztmODNS+
qtScpQ+5cFpQkuGtvIUI+N6qtuVYYO3b504Kp5CtqVPICgMJakK2j8pZTIgUiMum/
5/Y90TbZrjAHSMgIm2nHzFg2X0rqgVMaHghI 6ATm4 DOuWx8XGWKTGIP1cO0gPqJlgsS
LLaWOH4VIZQZCAYyW5IUp9CAMWgHgdGOUhFNfCgMmED6PBUVVLsLvcg86X+QSWRIk
ETQElj/sGCenPF7tilDhGBFafd9hPnxg9PZY29ArEZwWY 9G/Zj ZQXTWPgs0VvxiNR
DxZRC3GXAgMBAAECggEACN5¢c590G/gqnVEVI1ICWMAa1M5M2z09JFh1L11JKwntNP]j
Vilw2eTW2+UE7HbJru/S7TKQgASDnn9kvCraEahPRuddUMrDOvG4kT1/IODV6uFuk
Y0sZfbgd4iMUQ21smvGsgFzwloYWS5qzO1W83ivXH/HW/1igkmY2eW+EPRS/hwSSu
SscR+SojI7PBOBWSJh1V4ygqYf3veD/D95e12CVHERCkL85DKuUmeZ+yHENpiXGZAE
£8xSs4a500Pm6NHhevCw2a/UQ95/foXNUR450HtbjieJo50+FF6EYZQGEU2ZHZ08
37FBKuaJdkdGW5xgaI9TL7agkGkFMF4F2gv0OZM+vy8QKBgQD40oVuOkJD1hkTHP8 6W
esFlwlkpWyJRI9ZATLIOG/rVpslnX+XdDgOWQf4umdLNauShYEHOLU6ZSGs1Xk3/B
NHwR60XFugEKNi1iu83d0zS1HhTy7PZp0Zzdj5a/vVvQfPDMz70vsqLRdA7YCAbdzuQO0
+Ahg0ZtwvgOHQ64hdWO0ukpYRRWKBgQDgyHj 98ogswoYula+pPlySOpPwlmjwKyNm
/HayzCp+Qjiyy7Tzg8AUqlH10u83XbV428)jvg7kDhO7PCCKFg+mMmfgHmTpbOMag
KpKnZg4ipsgPlyHNNEoRmcailXbwIhCLewMgMrggUiLOmCw4PscL5nK+4GKu2XEL
JLqjWAZFMOKBgFHkKQIXXRAJ1kR3XpGHOGN890pZ0kCVSrgjubalef /5KY1FCt8ew
F/+alxM2iQSvmWQYOvVCnhuY/F2GFaQ7d0om3decuwI0CX/xy7PJHMkLXa2uazs4
WR17sLduj62RgGXRLX0c0QkwBiNFyHbRcpdkZJQuibYMhBa+757SxT4BtAOGAWMWT
UucocRXZm/pdvz9wteNH3YDWnJILMxm1KCO6gMXbBoYrliY4sm3ywJWMC+1Cd/HBA
Gecxd/xVuSmA2L2N3KMgl8Zhz8Th0G5DwKyDRJIgOQ0Q4 6 yuNXOoYE]jlo4Wjyk8Me
+t108iK98EO0UMZnhTgfSpSNE1bz2AqnzQ3MNOUECgYAqdvdVPnKGEfvdtZ2DjyMod
E89UIC41W])jIGmHsd8W65+3X0RWMzKMT 6aZc5tK9J5dHVMWIETnbM+1TImdBBEFga
NWOC6£f3r2xbGXHhaWSl+nobpTuvlo56ZRJIJVvVk71FMsiddzMuHH8pxfgNJemwA4P
ThDHCejv035NNV6oKyoO0tA==

client email: cloudvolumes-admin-sa@cloud-native-
data.iam.gserviceaccount.com
client id: '107071413297115343396"'
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auth uri: https://accounts.google.com/o/ocauth2/auth
token uri: https://oauth2.googleapis.com/token
auth provider x509 cert url:
https://www.googleapis.com/oauth2/vl/certs
client x509 cert url:
https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40cloud-native-data.iam.gserviceaccount.com
storageClass: software
zone: europe-westl-b
network: default
storagePools:
- 1bc7£380-3314-6005-45e9-c7dc8c2d7509
servicelevel: Standardsw

tridentctl create backend -f <backend-file>

o> rR

C Mdof| 2ofstH will= 40| 2X7t A= AYULICH Chs HES AAsto 28 B0 QIS =ele &
L|Ct.

$0 1Z

tridentctl logs
T4 oHYo| EHE 2lstn =8t = create BHES CHA| Al £~ JSLICEH

NetApp HCI == SolidFire HiAIEE M BIL|Ct
Astra Trident A X| A| Element HAEES HM5I10 ALSH=E WHE LOIHMAL,

K4 EEIO|H MR ZE

Astra Trident?} M35t= 22 CHS1t Z&LICH solidfire-san 22{AE S} EASHE AE2|X| =210 QLT
X|gElE HNA 2EE ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx),
ReadWriteOncePod(RWOP)IL|Ct.

£ 22I8MLICt solidfire-san 2E2[X| E2I0|HE FILE_AND_BLOCK _VOLUME ZEE X|gtL|Ct. o AL

Filesystem 28 IE, Astra Trident’t 282 HM5t10 IHY A|ARS WMSIL|CH I A|AH @2
StorageClassOl| 2|a X|& & L|LCt.
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=
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OH7H 4 29 =

debugTraceFlagsE MEfgfL|Ct ZH siZ Al AHEE CIH nullJL|Ct
S aJLICE off: {“api”false,
“method”:true}

(D =7 oz % xpuist 23 HEH BRs Z9 7t OLIH debugTraceFlagsS AHESHR DHIAIL.

Ol 1; Off CHSH BHANlE 1M solidfire-san Ml 7HX| 8 A2 7t%l E21O|H

0| Gofl A= CHAP 9153 AHBdH= Mol IS H0f 1 S8 QoS HAS T3sts A 71X 28 933
SYYBLICE I8 TS "IOPS" AE2|X| 2HA 0h7f HAES ABsH0] 2t AE2|K| BHAS ABE AE2X

SH2E FAE 7540l =SLIL.

version: 1
storageDriverName: solidfire-san
Endpoint: https://<user>:<password>@<mvip>/json-rpc/8.0
SVIP: "<svip>:3260"
TenantName: "<tenant>"
labels:
k8scluster: devl
backend: devl-element-cluster
UseCHAP: true
Types:
- Type: Bronze
Qos:
minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000
- Type: Silver
Qos:
minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000
- Type: Gold
Qos:
minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000

of 2: off chst WA= 5l AER[X] 22HA T4 solidfire-san 7t 20| U= EEO[H
O| ofloll M= ZH& Z3t 0| CHA| HZESH= StorageClasseset e7H 714 &l WHllE Fo| M-S Hof FLCt.

Astra Trident= 2E2|X| 0| = 2|0|ES Z2H|A I off WA= AEZ|X| LUNO| SAFRILICH HO|E 24l
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AERX] 22Xt 7MY E Y O SEEE 20|E2 20|2EE Holg & JASLICL

Ofzf HA|El HE il Ho| MMM §F 7|22 & BTot= E= AE2(X| 0| Cis 8FELICt type &
7tAt 22 of] HOlE|0] UELICE storage MMS HESHAIR. O] oM E LB AEZ|X| EO| AHH| RHS
AEﬂglo}—l e Eo Q|0 MAE 7|27 AL BtL|CT.

version: 1

storageDriverName: solidfire-san

Endpoint: https://<user>:<password>@<mvip>/json-rpc/8.0
SVIP: "<svip>:3260"

TenantName: "<tenant>"
UseCHAP: true
Types:

- Type: Bronze
Qos:
minIOPS: 1000
maxIOPS: 2000
burstIOPS: 4000
- Type: Silver
Qos:
minIOPS: 4000
maxIOPS: 6000
burstIOPS: 8000
- Type: Gold
Qos:
minIOPS: 6000
maxIOPS: 8000
burstIOPS: 10000
type: Silver
labels:
store: solidfire
k8scluster: dev-l-cluster
region: us-east-1

storage:

- labels:
performance: gold
cost: '4'

zone: us-east-la
type: Gold

- labels:
performance: silver
cost: '3"

zone: us-east-1b
type: Silver

- labels:
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performance: bronze
cost: '2'

zone: us-east-1lc

type: Bronze

- labels:

performance: silver
cost: '1'

zone: us-—east-1d

CH2 StorageClass A2
StorageClass= 252
AELICE

2?19 7t E22 HZTLICH E MEYLICt parameters.selector HEOA 2t
ARG Ol BT & U= 71 E2 = =SLICH MENSH 7t 20 20| ™2l & o]

X M StorageClass@LICt (solidfire-gold-four)s & HWY 7t E0f ojZgtL|Ct O] £+HELS ZE M52
H3ste RYet EERULIC volume Type Qos %&LICEH OFX[2 StorageClass®LICt (solidfire-silver)
2 Hot M52 MSste AEE|X| 22 S ZTLICE Astra TridentZt MEHSH 7t 22 AXstD AEZ[X| 2

AfgS BEAIYLICL

o= &7
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-gold-four
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=gold; cost=4"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-three
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=3"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-bronze-two
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=bronze; cost=2"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-one
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=1"
fsType: "extd"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver"

fsType: "ext4d"
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XEMISE LIS 2RISHYAIR

$ B YNA 2E

ONTAP SAN =2}0|H

ONTAP SAN E2}0|H 7R

ONTAP %! Cloud Volumes ONTAP SAN EZ}O|HE AtE3t0{ ONTAP HHAIEE L M5t=
HHEHO| CHoll 2OtEMA|L.

ONTAP SAN E2i0[H ME HEQILICE

Astra Trident= ONTAP 22{AE{Qt S4lgh 4= U= LS 22 SAN 2E2|X| E20|HE HISeLICH XIE=

HNA RE = ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx),

ReadWriteOncePod(RWOP)]L|C}.

®

H3, =273 5l 0|54 E {6l Astra Control2 AESH= B2 & HESHYA|IR Astra Control =2H0[H

S3HA,
=2to|H TZ2ES EE ZCE HM|A BEVF XJHELICH X[YE[= I AAH
'ONTAP-SAN' iSCSI 22 RWO, ROX, rwx, RWOP  m}Q! A|AEl0| Q& L|C}.
2IA| 22 C|djo|AQIL|C}
'ONTAP-SAN' iSCSI ol A|AEl  RWO, 23tg xfs, ext3, ext4
oY AAE 25
Do ME ROX & rwxE
Ar2st 4 Qi LIt
'ONTAP-SAN' NVMe/TCP == RWO, ROX, rwx, RWOP T}l A|AEl0| 9i&L|Ct.
2IA| 22 C|bfo|AQL|C}
=
KESHAIR
NVMe/TCP
off CH&E 27}
AR
'ONTAP-SAN' NVMe/TCP  mel A|AE RWO, 23zt xfs, ext3, ext4
= oYU A|AHN 25

EXSHAMA R

HE|M= ROX % rwxE

NVMe/TCP A% 4 gLt
Off CHt =7t
A,
ONTAP-SAN-0| 20| iSCSI o= RWO, ROX, rwx, RWOP  mto! A|AEl0| gL},
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=2}0|H DRES 25 0t WMA RETL X|HELICE  X|AE= DY A|AE
ONTAP-SAN-O| 20| iSCSI oY A|A” RWO, S3tet xfs, ext3, ext4
oA AAH”H =&
BN = ROX % rwxE
Atgg £ giELCE.
Astra Control E2}0|H 52
Astra Control2 2 MM3t 258 Qo st Hs IHOH 23 0|SM(Kubernetes 22{AF 7t 28 0|3)2

MSELICt ontap-nas, on

tap-nas-flexgroup, % ontap-san E2t0|H. & HZSHYAIL "Astra Control

S| AP Q3 AFSH 2 XAEXRSHAIAIQ.

*ALE ontap san-economy &7 =& A8 7t ELH 52 ACE |4k = B2 "X =
ONTAP =& H|gt".
@ * A8 ontap nas-economy &7 ZE AL #71 ELt &2 AC = o &&= ZR0 T "X 2= =
ONTAP =& H|3t" 8! ontap-san-economy SE2t0|HE AtEE 4~ QIEL|Ct

* AF26HA| O AR ontap-nas-economy HIO|E 2=, ZHsl S+

ol Fe

AEXL At

Astra Tridente= YHIXoZ "

EI_E ol = o
-.—|°FAmazon FSx2|
Ag2 JHTI CHE 0|2
AMEXL=

'limitAggregateUsage' 071 H-E AHESH= 2R S2{AH #2|X}
Trident2t 27H NetApp ONTAPE Amazon FSxE ALE35t= 2 "limitAggregateUsage" OH7H
4= "vsadmin" % "fsxadmin" AFE X} AH[H 1|

®

admin" 22{AE ALEXl E£ "vsadmin" SVM ALEXLE ALESHHLE STt 2 7t
S 71 AFSXHE AFE3H0 ONTAP £ SVM HE|XH2 AW E o2 of| 4EtLICH NetApp ONTAP

AL Astra Trident= —Z‘E1AE1 'fsxadmin' AF2 X} EE= 'vsadmin' SVM AFE Xt &
O AFEXIE AF23I0] ONTAP EE= SVM #E2|X 2 *"%*Ee' HOZ o AretL|LCt, ‘fsxadmin'
SHAE ZH2| X} AP X A| H[St

CC L
= —— %

Hel _'X1|I‘°"—|Ef.

Hoto| LQBIL|CE. Astra

1 ZSSHK| QAELICE Of D7 M2 X[FSHH 7o

Aol AmgfLct.

Trident E2I0|H7t A2 £ U=
CHEE9 MER HE|X0N=

NVMe/TCPO|| CHS 27}

Astra Trident= £
E2lo|H:
* |Pv6
* NVMe 282| &
°* NVMe E&

* Astra Trident 2| 5£0{|A{

At

AFEEH0 NVMe(H| 2|24

MME NVMe =

NVMe H[O|E[E CIE 2

o ®gt=el %*% ONTAP Li{0f| 2h= = QUX|2F HESHK| & LITE. Tridentel
FILAPIE 2 ESIEZ YO20|E7t OfF 1 QFIH Edsty| gsLitt

time| dATEA) TRESS X2
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=
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St F 7HX| EEE HMSgUCt

XA Y 7|9k Lot M3H0| U= ONTAP AFE2XIC| ALEXL 0|5 3 LS ULICE ONTAP HEIIO| SoHE S
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Astra Trident= SVM H2|/22{AH

2| 22| XIof| A ONTAP HHAI=QF EAISEY| 93t XtH ZSHS QFEILICH admin
IE= vsadmin} Z0] I3|E| Molel BEZE
s
AL
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HeS AEdt= 20| ZFLICEL 0|2 Sdll &= Astra Trident B 2| 20| A
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YAML

version: 1

backendName: ExampleBackend
storageDriverName: ontap-san
managementLIF: 10.0.0.1

svm: svm nfs

username: vsadmin

password: password

JSONE HZSHIAIL

"version": 1,

"backendName": "ExampleBackend",

"storageDriverName": "ontap-san",

"managementLIF": "10.0.0.1",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

}

oS Foli= K12 SHO| Yt MAER MIE|= QU 9IX|2H= Mol RASHIAIL. HASTE MHE = AL}
O|E/¥= = Baseb4 2 QAL E|0| Kubernetes &= = X ZHEIL|CE tIHOiII:°I MM L= OH0|Es XHE ZSH| Chgt
X|Alo| st gUst CHARILICE M2tA Kubernetes/AER|X| 22|XH7F 84S 4 Q= 22| M8 Y ALICE

At 8 7| E HAE = QIS ME ALESI0] ONTAP HAIE 2t SAIg 4= JUEL|CH MAE FO|ol|= M| ZEX| 047 H=It
mQetL|C}
= =

* clientCertificate: Base642 QI3
* clientPrivateKey: Base64 - AZ =l 72!
_JIK_

. TrustedCACertmcate Mzlgt 2l
A< o] o7l tH-E HSHOF BL|Ct Mg

2EHHQl YIS 20| = ChS HAZE ZHELIC.

]
'}
=)
re
Im
ro
Ol
x
%a
|
i

-

HASILICE M Al CN(2EH 0| 5)S ONTAP ALEXIE HHSI0] QIBSHUA 2.
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ol el

3.0

4.0

openssl reqg -x509 -nodes -days 1095 -newkey rsa:2048 -keyout k8senv.key
-out k8senv.pem -subj "/C=US/ST=NC/L=RTP/O=NetApp/CN=admin"

Sk A
= T

L|C}.

im0

= CA
AE

IS ME ONTAP 22{AE0]| =7tetLCt Ol AE2|X| 22|X}7} o|0] XM2|eh A 4
2 CA

(o]
2 CAZ} AFEE|X| Qi FAIRHLCE.

o>

security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>

ssl modify -vserver <vserver-name> -server-enabled true -client-enabled
true -common-name <common-name> -serial <SN-from-trusted-CA-cert> -ca

<cert-authority>

NTAP S AE| 22I0|HE ASM AU 7[(1EHA))E A X|BL|C}.

security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>
security ssl modify -vserver <vserver-name> -client-enabled true

NTAP £t 2701 20| AF M 15 LEHS X ASt=X] 2lgfLct.

security login create -user-or-group-name admin -application ontapi
—authentication-method cert

security login create -user-or-group-name admin -application http
-authentication-method cert

o, HYE ASME AMESIH 2ASE HIAERLICE ONTAP 22| LIF> % <SVM 0|&>2 22| LIF IP 3L SVM
O|E2= HHELCt

6. B

110

curl -X POST -Lk https://<ONTAP-Management-
LIF>/servlets/netapp.servlets.admin.XMLrequest filer --key k8senv.key
-—-cert ~/k8senv.pem -d '<?xml version="1.0" encoding="UTF-8"?><netapp
xmlns="http://www.netapp.com/filer/admin" version="1.21"
vfiler="<vserver-name>"><vserver-get></vserver-get></netapp>"'

ase64= QT A, 7| & L=g = A= CAASME 2L

base64 -w 0 k8senv.pem >> cert baseb64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca base64



7. O CHAIO| M F2 2tE AHE5H0] MM =S W RlL|Tt.

cat cert-backend.json

{

"version": 1,

"storageDriverName": "ontap-san",

"backendName": "SanBackend",

"managementLIF": "1.2.3.4",

"svm": "vserver test",

"clientCertificate": "Faaaakkkkeeee...Vaaalllluuuueeee",
"clientPrivateKey": "LSOtFaKE...0OVaLuESOtLSOK",
"trustedCACertificate": "QNFinfO...SigOyN",
"storagePrefix": "myPrefix "

}

tridentctl create backend -f cert-backend.json -n trident

fommmmmmmmm== e B et
Fommmmm== S ettt +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmmmm== e Bt et
Fomomomoe Fromcooomo= +

| SanBackend | ontap-san | 586blcd5-8cf8-428d-a76c-2872713612cl |
online | 0 |

S S e e Fommmmmmrosocorrrrrrrere s s e eem e
fommmmm== o= +

Q15 WHES AHO|O|ESHALE XtA ZHE 2™ SLICH

CHE Q15 WHE ABSHALE XHE ZEE 3Gt E 7|&E MASE AH0|EY 4 YSLICH O|FH| 5tH ALEXt 0| S
/RS E MBS HAEE QIBSME ALESHEE YUHO|EY & Y1 ABME A8SH= WHAEE= AHEXt 0| /Y=
7|8t 2 AHOO|EY & ASLICE O|FA stH{H 7| & Q15 WHE MASIL M oI5 HE FTtsjof gL|ct O3
Ot = st of7 H4It TEHEl AH|0| EEl backend.json IHY S AM2 I 'tridentctl backend update’S AsstL|Ct,
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cat cert-backend-updated.json

{

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "SanBackend",
"managementLIF": "1.2.3.4",
"svm": "vserver test",
"username": "vsadmin",
"password": "password",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend SanBackend -f cert-backend-updated.json -n
trident

e fom e o
e fremmmeme== W+

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

R femsmemessess==== fesssssmes s e s ss s osessssss s ess
fmmm==== femememm== 4

| SanBackend | ontap-san | 586blcd5-8cf8-428d-a76c-2872713612cl |
online | 9 |

femmmmmmmma== R fessssssssssssesessosssssasssssssasaaaa
e e 1

AT E oM nf AEZ|X| 2E2|XH= HX| ONTAPO|A AtEXIC| S E A0 Estof BfL|CH 1
@ ChEoll= HAE HH0[EZL ASLICEH ABSME =|HE mf of2] ASME MEXOA| =ote =
ASLICE O ChZ MA =T} HH[O[EE[ M ASME f%?:.“—llif J2{H ONTAP 22{AE{0]| A

O] QISME AHE &= ASLICE

£ YO0 Bl o|o| WHE =& CHet MM ATH SEEZHLE O|=of Y=

Holl = =2

= = E ‘—
SHELICE I IL|0|E7} B XO|B Astra Trident7t ONTAP Hiolet SA6hT §% B8 X2 A2z 4
UASE LIEHL|CE,

Astra Trident= 2| Z2eF CHAPE AFESI0] iSCSI MM 215 &= JUELIC ontap-san X ontap-san-
economy E2t0[H. 0|F 2|8 M= 7t &g =tx[0{of °”—|Ef useCHAP ”—'1?1"2 20| M ).“JE—H*%* = AFLILL E =
MEBE AL “trye Astra Trident= SVM2| 7| £ O|L|A|0f|0|E] HOIS Qtutst CHAPZE FLASIT dHoll = Ml of| A

AHEXt OIS A2 E BHELICE AU CHAPE A8 HES IE5t= 20| ZEUICL LS ME 82
HZSHHAI2.
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version: 1

storageDriverName: ontap-san
backendName: ontap san chap
managementLIF: 192.168.0.135

svm: ontap iscsi svm

useCHAP: true

username: vsadmin

password: password
chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

@ useCHAP+= oF HIoF d™sh £~ Ql= Boolean &MO0|Ct. 7|2XMO 2 falseZ2 AH™ |0 JSLICE. true
2 MAS S0||l= false 2 MM 4 ELICH

useCHAP=true 2/0{|, chaplnitatorSecret, chapTargetlnitialatorSecret, chapchTargetUsername chapUsername
oiC 7} gHoll= X o|of| IE&Hz|0{oF erL|C}. tridentctl update AISHSIO] HHOIE E MAMSH S H|LUS HASH &~ QIC},

I'EI:II-I
1O O 1

AE2|X| 22| K= useCHAPE trueE MA S0 AE2|X| BHAIZ 0| A CHAPE M SHEE Astra TridentOl|
K| AlZLICH o47]0l= CHS 0| ESHEILICE
* SVMO{|A CHAP &3:

° SVMQ| 7|2 O|L|A[0l|0]E] E2F RHO| none(Z|2X 22 &) * 0|11 * 7|&E LUNO| E&0] 0|0] A2 Astra
Trident7} 7|2 2ot RS = A TILICE cHAp CHAP O|L|A|0fO[E{2t EF2I ALEX} 0| A 2= 71 2
TlgtLct.

° SVMO| LUNO| &=l AL Astra Trident= SVMOIA CHAPE &datstX| &L Tt ek SVMO]| 0]0]
U= LUNO]| CHst M AT H|SHE| X Q4&LICH

* CHAP O|L|A|Of[O]E{ B! EFZ ALK} 0|23} @S2 TABHLICE 0|23t SM2 Mol = A0 K| & 8HOF BHLICHS
NES)

BHANlE 7} MM =l S Astra Trident= S 'tridentbackend' CRDE AMAd8t 11 CHAP H|Z 1} AL X} 0|28 Kubernetes
HZZ Hé*%“—l C}. O] Al = 0f| A Astra Trident0l] 2[sl A=l B E PVYSE CHAPE Sl OrR2EL| 1 HAEIL|CY.

e

OIH
mm

g st A S Ac|o|ESLC

g

backend.json It 0| A| CHAP It2t0|E{E IC|0|ESH CHAP At ZH2 RIC|0|EY &~ QUCt O|FHH| shAH
CHAP 2= £ YH|0|ESt "tridentctl update” BES AHESH0] 0|21 HE AtetS HtEs{OF RrL|C.

HHoj| = O| CHAP AT E HHO|ET [ "tridentct!"S ALESIHH HAE=E AH|0| ESHOF BIL|C}. Astra
@ Tridentol| A A AFStS _EHa O L Z CLI/ONTAP UIE Edl| AEZ|X| 22AEQ X1H SHS

YOO ESHX| E'HéIAIQ.
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cat backend-san.json

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "ontap san chap",
"managementLIF": "192.168.0.135",
"svm": "ontap iscsi svm",

"useCHAP": true,

"username": "vsadmin",

"password": "password",

"chapInitiatorSecret": "cl9gxUpDaTeD",
"chapTargetInitiatorSecret": "rgxigXgkeUpDaTeD",
"chapTargetUsername": "iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",

./tridentctl update backend ontap san chap -f backend-san.json -n trident

- e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

o Fom e
- o +

| ontap san chap | ontap-san | aad458f3b-ad2d-4378-8a33-1a472ffbeb5c |
online | T

e —— e — e e ettt
t——— R +

7|1E AA2 FYES WX AELICE SVMOIM Astra Trident?t Xt ZEE HO|0|ESHH g MEfE |X|ELICH M
HZ2 YOOI EE XtH SEE AESIH 7|ZE HE2 AL & dE=Z |FXIELILE 7|Z PVSE & dhiF[st CHA|
HZSHH YHO|EEl XA SES AE5H| &L

ONTAP SAN 74 &M 8l o

Astra Trident 2 X|0f|A] ONTAP SAN E2[0[tE M-d35t 1 ArE3t= WS HOotEMA|L. 0
MMO M= = 1M of|H| 5! BackendZ StorageClassesO| DHE SH= BHHOY| CHSE M| £
MHZ H2SHL|C}.
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nx
02
N
M

N

=
L
o
0z
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oH7H i

‘torageDriverNa
me'L|C}

A0S

OLFHIEFLIF

CIEFLIF

VM IL|C}

'useCHAP QIL|Ct

MEAIZE

val,t%v

BEIEFAO|LIEIA]
32l

'‘chapUsername’
LT

‘chapTargetUser
name’ L|C}

e

e 7123

L— HA

A E2[X| EBIO|H 2| O] S ILICt ontap-nas, ontap-nas-
economy, ontap-nas-

flexgroup, ontap-san, ontap-

san—economy

AHEX X[E 0|5 = AEE(X| WAE E20[H O|F +"_" + datalLIF
S| AF £ SVM 22| LIFQ| IP FAQILICH “10.0.0.1”, “[2001:1234:ABCD::fee]”

FQDN(E#etel =02l 0|5)E XIEY & ASLICE

IPv6 Z2 1S AL25I0] Astra TridentS MX|st 2
IPv6 &S AFESIES 28 = USL|CL IPve T2
ot 20| &S 2 Ho|sHof ?J'—Ilif
[28e8:d9fb:a825:b7bf:69%9a8:d02f:9e7b:3555

[—

A&t MetroCluster M2H2 & &ZSHYA|L [mcc-best).

TZEZ LIFQ IP TAQLICE SVMO| A THHEL|CH

*iSCSI0]| CHsi A= K™ SHA| OFMA|L. * Astra Trident7}
AF2EILICH "ONTAP MEHE LUN H" CtE 2 MNHE
MASH= O ZR$HSCILIFE ZAste{™ 21 2ha A

dataLIF HA|HOZ MO|EIL|CT

*MetroCluster2| 2 ‘HefetL|C} * & EXSHIAIL
[mcc-best].
AEE AEZ|X| Z7hAF AL SVM 'managementLIF’ 7} X|H &

0] I ElL|Ct
*MetroCluster2| 22 MefgtL|Ct. * £ XA
[mcc-best].

CHAPZ AF23510] ONTAP SAN E210|H0]] CHSHiSCSI  AHAIQlL|Ct
Q5 [Boolean]. € 2 AHETLICt true Astra

Trident0l| A ”-*.*°¢I501| 2= SVMO| EHﬁF 7I% IEC

S CHAPE 74t A2RHL|Ct 2 HESHUAIR

"ONTAP SAN S2I0|HZ Al28}0] tHoll= = At

ZH|E ZL|CH B BRSHUAIRL.

CHAP O|L|A|Of|0|E &S QIL|Ct useCHAP=true®l 2% ™
ZQALICt
E20| M2 229 JSON &Al go|g MESIL|Ct

22 maolLct
oLt

CHAH A2 X} O| 2 QILICEH useCHAP=true@! 22
2olL|ct

mE2 nEroe

ase64 - S20|UE AZMO| ARG E FALICH ABM ™
|2k 2150l A+EELICH

N O
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oH7H i

‘clientPrivateKey’

YLICt

Aetolz ML}

'ALEXL 0| B

VM LTt

'E 2agePrefix'

Mgt MENALE

LimitVolumeSize

oeRHs

—

debugTraceFlag
sS MefgfL|Ct

'useREST'

sanType
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29 =

Base64 - 22t0|AE Il 7|2| Q1B T El ZILICt.
S M 7| B0l AHEEL|CH

- L-O
Base64 - 2MZ|& £ = CAQS Mo QIR E
ZYULICEH MEH AFSE QIS M 7|8t Q1F0f| AR ElL|Ct,

ONTAP 22{AH<S SAIst= o Za$t ALEXt
O|SYLICh Xtz Y 7|¢gt 210l AFSELICE

rI
0

ONTAP 22 AEQ} EAISH= O] TS &S QAL|CH Rk ™

S8 7| 50| ArEELICE.

rI
:

MEZ AEE|X| 7h HAUYLICE
B0 TS EL(CH

SVMOIM M EES Z2H|NMIY 1 AFEEl= HFAL trident
ASLICt o] W7 5

I_l

LtEof =3g = glaly

YHlo[Este{H H HA=Z H-JHOF Lt
AH80| O] H|ZS Xat5H T2H|X'J0| dufelLtt.  ™(Z|=2He= MEE|X| &

NetApp ONTAP Eil =0 Amazon FSxE AtE3t= AL
£ K™K ORMAIL 1imitAggregateUsage. M&
fsxadmin ¥ vsadmin OHE2[AH|O|E A2 S AMSID
Astra TridentE A3t H|otst= O 2Rt HoHo|
IoE o UK EELICH

_9_*"5._| =5 :|7|7|- (o] 7|‘E|:|- _<|>_ g2k st
eS| 37|5 x1|<,>_ro+|_|q_

FlexVolg X|CH LUN £= H2I[50, 20010f L0{OF fL|Ct 100

=M SHZ Al ArE CIH 1 S22 L|ch. of: null
{"api":false, "method":true}

=H| SHZ SOIX| g8 XpMlet 21 HI 7t Bt L7t
OfL|™ AFESHA| DY AIL.

o
=

ONTAP REST APIE AtE5t= B2 071 H4QL|C}. true ONTAP 9.15.1 O] &,

useREST 2 MHEl true R Astra TridenteE %2 EL false.
ONTAP REST APIE AME5I0] HHAl=el SAlSL|CEH.
2 MA™E HL “false'Astra Tridente ONTAP
ZAPI ZEZ AFE6I0 HAlEel EMEILICH, O]
7|2 AH8%H{™ onTAP 9.11.1 OJA0]
WQEBHL|C). 3t AFRE|= onTap 29I Hsto=
OHZ2[AH|0| M0 CHot HM|A HTHO| UAO{OF “ontap
grLICH Ol 0|2 Mol &l dAgtat Aol ofsl ZFELICH
vsadmin cluster-admin Astra Trident 24.06 & 2| =
5 ONTAP 9.15.1 O|ME2E]| & userREST 7|2XOE 2
MME|H true , ONTAP ZAP| SE2 AIESIEE 2
AL O}

useREST false
useREST NVMe/TCPO| CHal 2t™st XtAS 4Fx1 S

E AFE25H0] MEH '°.;.|-|Ef iscsi iSCSIEE 9 AR nvme iscsi H|| Y= ELR
NVMe/TCP2| ER
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ol Ol2fgt S8 ALgsto] 7|
74 OFIZ AESHIAIR

o 4 a9

E N LUNO chigt 2
o8| B2t 27t oo}
YA AP R A
‘qosPolicy’  MMEl ZE0f

754.%?:.H-Ilif.

X384 QosPolicy YdEl ZE0 2 M3 Qos HM
ﬁEEIII =/ °.l|501|)\1 gosPolicy FE=
adapativeQosPolicy &

e
rx

'plitOnClone’s A4 A] A9
MERSL|Ct

A5t M ZE&0| NVE(NetApp Volume Encryption)S
AFSIEE MAStD 7| 2242 false’QL|CE O]
AtE3t2{™ NVE 20| MIA T S 2 AE 0| A i*”QPEICH
Ol NAEZ &Mootz 22 Astra
TridentOl] Z2H|XJE ZE 282 NAE7f
2HdSHEILICE XtMet L2 CI2 S ERSHIAIR. "Astra

UO{0F BhL|Ct.

StCHSH
EOE

HHO|| =

= =

IT2H|MES ®Mofg

oflel AHLEOZ o =ES MESYLICH

SE0M SES ZEHLIL

- HATC

Trident?} NVE % NAES} ¢S k| = B

luksEncrypti LUKS S3HE ALESILICE 2 %
on "LUKS(Linux Unified Key Setup) AtE".

NVMe/TCPO| LS A=

ELIC).

YHENY AEI'E MZ2 =250 oish 2ot AR

nameTemplate ArEAX|E =& 0|52 ddot=s HE

E8 TZH|XM< 9| o

CHE2 712280] FelEl o iLCt.

A QoS M x-IxH _]EOI[__||:|- *EE|X|§
[HA =N A gqosPolicy = adapativeQosPolicy &
SILIE MEHSIL|CE Astra Trldentgf SHH QoS M
JES AFE3I2{™ ONTAP 9.8 0| AH0] Bt | Er.
HZ3® QoS MM OIS AfE5t ’é**—'.* J-E-OI Zt

’“*” _'EO E': °Jq§':°| & HEIE*OH IZH*H

sHLZ MEdstL|C

EZSHMA|I2

LUKS =37t X[/ K|

"0"Ql ZL snapshotPolicy'
0|1, J=X| pfoH™L|Ct,

||7_I§J||

||7_|§\|u

unix

ONTAP 9.5 SVM-DR O|H A9

AL AAHE

UAELICH defaults MNP S HZSHYAL. of|E S0, Of2

ez K=X
HA O3

117



version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: trident svm
username: admin
password: <password>
labels:
k8scluster: dev2
backend: dev2-sanbackend
storagePrefix: alternate-trident
debugTraceFlags:
api: false
method: true
defaults:
spaceReserve: volume
qgosPolicy: standard
spaceAllocation: 'false'
snapshotPolicy: default
snapshotReserve: '10'

'ONTAP-SAN' E2I0|HHE At8St] MMEl HE S&2| 22, Astra Trident”} FlexVololl 10%2]

22FS FIt510 LUN HIEIH|O|E{ S £~ L|Ct. LUN2 AFEX7F PVCOIM RHSHE Mottt 37|2
@ I 2H|X'JELICt Astra Trident?t FlexVolOfl 10%E CIEfLICHONTAPOIA AFE 7HsEE 37|12 EA).

O|X| AFEXI7} X5t 718 82 P2 o JSLICH ESt o] HAEOE Qlsl AL J7Hs$t S7H0] 2t g

SEE[X| gf= ¢ LUNO| 47| HE0| E|l= XS YA = ASLICE. ONTAP-SAN-ZH|0fl= HEE[X|

tSLICE
'AHAF HZES Moo= BHAIEO| AL Astra Trident= CH21f 20| 289 37| AlAFetL|Ct.
Total volume size = [ (PVC requested size) / (1 - (snapshotReserve

percentage) / 100)] * 1.1

1.12 LUN HEIH[O|E{E £=235IT2 FlexVolol| =7l 10%2| Astra Trident® L|Ct. LEZAtof|H| 227t = 5%, PVC 24X
=5GiBe| AR & X 37|= 5.79GiB0| 11 At Jtst 3 7|= 5.5GIBYLICE. 'volume show' HHE2 CHS 0| 2f
QAISH Z1HE HEAEHL|C

Aggregate State Size Available Used%

_pvc_B89f1cl56_38081_4ded_9f9d_034d54c395f4
online RW 18GB
_pvc_ed2ec6fe_3baa_4af6_996d_134adbbbBetd
online RW 5.79GB 5.508GB
_pvec_eB8372153_9ad9_474a_951a_0Bael5elc@ba
online RW 1GB 511.8MB
3 entries were displayed.

118



x| ol o
CHZ ool M= tHEE2] o HaE 7| 2UCE R 7|2 #88 B0 ELI. ol= MAEE Holst= 7ty 72

YRYLICE.

@ NetApp ONTAPOI| A Astra Trident®} &HH Amazon FSxE AF23st= AL IP T4 CHAl LIFO]| CHst
DNS 0|E& X|Hdt= 40| E&LICL

ONTAP SANZ2| o

o|ZH2

MESH= 7|2 AMYULICH ontap-san E2H0[H.

i

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: svm_iscsi
labels:
k8scluster: test-cluster-1
backend: testclusterl-sanbackend
username: vsadmin
password: <password>

ONTAP SAN ZH| o

version: 1

storageDriverName: ontap-san—-economy
managementLIF: 10.0.0.1

svm: svm _iscsi eco

username: vsadmin

password: <password>
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e S0 A= Fo|E #5222 AH0|EY ERIt Y= E HAEE g% = AFLICH'SVM =5 &

JrrA

4 it

et AQX|H 3l AQX|Ho| AL E A5t SVME XY LICE managementLIF S MefetL|Ct
dataLIF % svm Of7H B o2 % Ctaat Z2&LICt

version: 1
storageDriverName: ontap-san
managementLIF: 192.168.1.66
username: vsadmin

password: password

ASA 7]8k 152 of

O 7|2 +4 ool A clientCertificate clientPrivateKey, ¥ trustedCACertificate (AMES
& A= CAE MESH= 22 ME Agh = off XY ELICH backend. json O2|11 2H2ZF Z2I0|HE QB A, 72l
9| 'i' ﬁ'ﬂ% = U= CA°|IA1°| base64= QT E 7S AL ELICH

version: 1

storageDriverName: ontap-san

backendName: DefaultSANBackend

managementLIF: 10.0.0.1

svm: svm _iscsi

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: 1JF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
clientCertificate: ZXR0OZXJwYXB...ICMgJd3BhcGVyc2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz
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QrdtsE CHAP O

O] il M= & AHE5HH MAEES MHBILICt usecuar & 2 BHELICH true.

ONTAP SAN CHAPZQ| o

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
svm: svm_iscsi
labels:

k8scluster: test-cluster-1

backend: testclusterl-sanbackend
useCHAP: true
chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz
username: vsadmin

password: <password>

ONTAP SAN 0|2 =0] CHAPZ2| 0f

version: 1

storageDriverName: ontap-san-economy
managementLIF: 10.0.0.1

svm: svm_iscsi eco

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

username: vsadmin

password: <password>
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NVMe/TCP 0f

ONTAP HHAIE 0| A NVMeZE LA El SVMO| QL0{0F BFL|CE. NVMe/TCPO| CHot 7| & Bl = 1 IL|C},

version: 1

backendName: NVMeBackend
storageDriverName: ontap-san
managementLIF: 10.0.0.1

Svm: Svm_nvme

username: vsadmin

password: password

sanType: nvme

useREST: true

nameTemplateO| Z &= gHoll= 1.4 of

version: 1
storageDriverName: ontap-san
backendName: ontap-san-backend
managementLIF: <ip address>
svm: svm0
username: <admin>
password: <password>
defaults: {
"nameTemplate":
"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.R
equestName} 1"
by
"labels": {"cluster": "ClusterA", "PVC":
"{{.volume.Namespace}} {{.volume.RequestName}}"}

Jte 29| Hl= of

T

O|2{3t HHoll= FMo| me! MIEOo|ME ot A2 ZE AEZ[X| E0f CHsll EH 7|2720| MHEILICt spaceReserve
213, spaceAllocation HAY 82, U encryption AXY mf. 7t E2 AEE|X| MMof| Ho|FL|CH

Astra Trident?} "Comments" ZE0| ZZ2H|XY 20|22 HHTILICt FlexVolof| F=A10| B ™ EIL|Ct Astra Trident=
DT2H|NLE of 7HA 20| Q= 2 E 20|22 AEZ[X| 280 SAIEIL|CH HO|E 2o AER|X| Z2|Xt= 7ta 2 %
O =EEZ Y 0|22 20|22 2 Holg &~ JUSLICE

OlofM= L8 AE2|X| E0| AIH|HMO 2 ™ EILICE spaceReserve, spaceAllocation, ¥ encryption

0f
LE E2 7|2US HYARLIC
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ONTAP SANZ2| o
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version: 1

storageDriverName: ontap-san

managementLIF: 10.0.0.1

svm: svm iscsi

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: 1JF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

username: vsadmin

password: <password>

defaults:
spaceAllocation: 'false'
encryption: 'false'

gosPolicy: standard
labels:
store: san store
kubernetes-cluster: prod-cluster-1
region: us east 1
storage:
- labels:
protection: gold
creditpoints: '40000"
zone: us_east la
defaults:
spaceAllocation: 'true'
encryption: 'true'
adaptiveQosPolicy: adaptive-extreme
- labels:
protection: silver
creditpoints: '20000'
zone: us_east 1b

defaults:
spaceAllocation: 'false'
encryption: 'true'

qosPolicy: premium
- labels:
protection: bronze
creditpoints: '5000'
zone: us_east lc
defaults:
spaceAllocation: 'true'

encryption: 'false'
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ONTAP SAN ZH| o

version: 1

storageDriverName: ontap-san-economy
managementLIF: 10.0.0.1

svm: svm _iscsi eco

useCHAP: true

chapInitiatorSecret: cl9gxIm36DKyawxy
chapTargetInitiatorSecret: rgxigXgkesIpwxyz
chapTargetUsername: iJF4heBRTOTCwxyz
chapUsername: uh2aNCLSd6cNwxyz

username: vsadmin

password: <password>

defaults:
spaceAllocation: 'false'
encryption: 'false'
labels:

store: san_economy store
region: us_east 1
storage:
- labels:
app: oracledb
cost: '30'
zone: us_east la
defaults:
spaceAllocation: 'true'
encryption: 'true'
- labels:
app: postgresdb
cost: '20"'
zone: us_east 1b
defaults:
spaceAllocation: 'false'
encryption: 'true'
- labels:
app: mysqgldb
cost: '10'
zone: us_east lc
defaults:
spaceAllocation: 'true'
encryption: 'false'
- labels:
department: legal
creditpoints: '5000'
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zone: us_east lc

defaults:
spaceAllocation: 'true'
encryption: 'false'

NVMe/TCP 0

version: 1
storageDriverName: ontap-san
sanType: nvme
managementLIF: 10.0.0.1
Svm: nvme svm
username: vsadmin
password: <password>
useREST: true
defaults:
spaceAllocation: 'false'
encryption: 'true'
storage:
- labels:
app: testApp
cost: '20"
defaults:
spaceAllocation: 'false'
encryption: 'false'

8ol = £ StorageClassesOi| DHZIBHL|C}

C}S StorageClass H2l&= 2 HERSHYAR JHAr Z2f . E MEYLICI parameters.selector HEOA
Z} StorageClass= 282 @AHSH= O ALY & U= 7t 22 = =YL|CH MEiSH 714 20| 280 B2l =
'AHEh

-

i

SelgtL| rotection-gold StorageClasse= 2| A Hj 7t& Z0f| IfHELICt ontap-san MAIE. SE
t

=2/ 2fLICtp
Fopkel 7%% HEst= fESt E2QLCH

v
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=gold"
fsType: "ext4d"

* £ =gt protection-not-gold StorageClass= 2| & HMY 5! Al Huf 7tA Z0f| B ZELIC ontap-

san HAIE 2 0|29 HS £F2 XN|Sot= Lt EQLICE

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: protection-not-gold
provisioner: csi.trident.netapp.io
parameters:

selector: "protection!=gold"

fsType: "ext4d"

* & Z2lghCt app-mysqldb StorageClasse 2| Ml M 7+AF Z0f| 0fZEILIC} ontap-san-economy BHAIE.
mysqldb 7& oi| chet AE2[X| & FES MSdts R FYLICE

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: app-mysqgldb
provisioner: csi.trident.netapp.io
parameters:

selector: "app=mysqgldb"

fsType: "ext4d"

* £ Z=/gLICt protection-silver-creditpoints-20k StorageClass= 2| & HMY| 7HA&F Z0f ojE EL|C}

ontap-san HAIE MH 2|# H3 5l 20,000Z2E MES K 3st= st SLILCL.
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-silver-creditpoints-20k
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=silver; creditpoints=20000"

fsType: "ext4d"

* £ Z=/eLIC} creditpoints-5k StorageClasse= 2| M| HI 7tA Z0f| O EELICH ontap-san Ol Y=
sl = Sl | i 7tA ZERILICE ontap-san-economy HAIE. 5000 F2||H EZQIEE HRot RSt =
MH|A LT

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: csi.trident.netapp.io
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"

Z2/YLICt my-test-app-sc StorageClass 7} O INHEILICt testapp 2| 7t ZRLICt ontap-san £
85t 2XELICE sanType: nvme. O|A2 KT E HMIQHJULICH testapp.

2= T

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: my-test-app-sc
provisioner: csi.trident.netapp.io
parameters:

selector: "app=testApp"

fsType: "ext4d"

Astra TridentZ} MEASH 1A 22 ZH™SID AER|X| F AFEE S A|ZLICE

ONTAP NAS =2}0|H

ONTAP NAS E210|H 7R

—

ONTAP 2! Cloud Volumes ONTAP NAS EZ}O|HE At23t0]{ ONTAP HHAIEE L MSt=
HHEHOf| CHoH LOEMA|L.
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ONTAP NAS E2(0[H ME HEQLICE

Astra Trident= ONTAP S2{AE{Qt S41517| 2[d Ct22t Z2 NAS AE2|X| E2IO|HE MISELICE X| /5=
MMA BE = ReadWriteOnce(RWO), ReadOnlyMany(ROX), ReadWriteMany(rwx),
ReadWriteOncePod(RWOP)IL|Ct

@ Hz, =57 3 0|58 S I8l Astra ControlS AFE3H= B2 £ HZESHUA|IL Astra Control E2{0|H
=X o
EE}0[H IRES EEQDC A QEJFXYELCH  KYEE DY A|AE
'ONTAP-NAS' NFS £ o A|AEL RWO, ROX, rwx, RWOP " nfs, smb
HESHAR
27|
ONTAP-NAS-0| 2 0| NFS 2 ot A|AEI RWO, ROX, rwx, RWOP ™ nfs, smb
HESHIARL
27|
'ONTAP-NAS-Flexgroup' NFS £ ol A|AEl RWO, ROX, rwx, RWOP "™ nfs, smb
HESHAI2
27|

Astra Control E2}0|H St

Astra Control2 £ Mot Z&S 2lof |t E5, Mol 57, 0|54 (Kubernetes 22{AH 7H0| 2& 0|S5)2
MSELICt ontap-nas, ontap-nas-flexgroup, ¥ ontap-san E2t0|H. 2 XTSI A|L "Astra Control
SH A 27 Ate B #ERSHYA .

* A8 ontap-san-economy 7 EE AL £71 ELt &2 AC = 0 &k[= ZR0TH "X 2= =
ONTAP =& H|gt".

@ * MM ontap-nas-economy 7 28 A2 71 ELf =2 WO 2 O Mk[= 20T "X} E =
ONTAP =& H|2t" 8! ontap-san-economy E2t0|HE AtET £~ QIEL|CY.

MESHX| OFMAIL ontap-nas-economy H|O|E| B, Mo S+ &£
Ol&El= B2

n
rir
2
Off
0z
°

Zeg ez

A2 R} A3t
Astra Tridente= LEIMOF £ AF235H0{ ONTAP L= SVM #2|XH2 AE WO Z of| ASHLICH admin 22 A
AMEXEE QULICH vsadmin SVM AF2XL EEE S IS 7%l CHE 0|9 A2}

NetApp ONTAP &8 2[$ Amazon FSx2| Z2, Astra Trident= 22{AEE AF23t0] ONTAP = SVM
Z2|Xt2 MEE ZIOZ of|MBLICt fsxadmin AM2AL EEE a vsadmin SVM AFEXL EE SYUsH HehS It O 2
0|52l AHEX} E SEIYLICH fsxadmin AHEXHE 2 A 22[XIE Mot o 2 CHA|SL|Ct.
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YAML

version: 1

backendName: ExampleBackend
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2

svm: svm nfs

username: vsadmin

password: password

JSONS E XA

"version": 1,

"backendName": "ExampleBackend",
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password"

-

Mol XA ZHO| Yut HIAEZ NZEE|= RUSH X|2t= Hol R stMA|Q. BHAISTE MMEl = AR Xt

/%S = Baseb4 = QT L0 Kubernetes Yo = XZHEIL|CEH A= 0| MA/AL 2 XtA SHO| Clizt X[Al0f
ocols
T

2ot THAIJLICE M2t Kubernetes/AE2|X| ZE[X7t =gt = A= 22| T ZH Lt

o>

79 7|E WIS QIEME AFBSI0] ONTAP M=ot S48 4 9l
2

* clientCertificate: Base642 Q132
* clientPrivateKey: Base64 - HZ =l 72!
_J'\_

* TrustedCACertificate: A 2|2 S =
2 0| Oj7H HE-E NI Solof gL|Ct ME[E £ A= CATL AFEE|X| O™ 0| 22

LS — — =

2etel 3 E20= o BHAZF ZEE LI

1. S2I0|AHE QABM I 7|5 HdetL|Ch MH Al CN(2EH 0|5)S ONTAP AIEXtE HHSIY QBSAIR.

LICt. il = |0l = Ml ZkX| OH7H H==T}
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openssl reqg -x509 -nodes -days 1095 -newkey rsa:2048 -keyout k8senv.key
-out k8senv.pem -subj "/C=US/ST=NC/L=RTP/O=NetApp/CN=vsadmin"

Sk A
= T

L|C}.

im0

= CA
AE

IS ME ONTAP 22{AE0]| =7tetLCt Ol AE2|X| 22|X}7} o|0] XM2|eh A 4
2 CA

(o]
2 CAZ} AFEE|X| Qi FAIRHLCE.

ol el
o>

security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>

ssl modify -vserver <vserver-name> -server-enabled true -client-enabled
true -common-name <common-name> -serial <SN-from-trusted-CA-cert> -ca

<cert-authority>

3. ONTAP 22 AE{0f| 22I0|AHE QS M 8l 7|(1CHA)E M X|EHL|Ct.

security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>

security ssl modify -vserver <vserver-name> -client-enabled true

4. ONTAP Eeot 2791 fgto| QIFEM ¢1E WHE X|Ish=X| gelgL|Ct

security login create -user-or-group-name vsadmin -application ontapi
—authentication-method cert -vserver <vserver-name>
security login create -user-or-group-name vsadmin -application http

—authentication-method cert -vserver <vserver-—-name>

o WYE ASME AMESIH 2SS HIAERLICE ONTAP 22| LIF> % <SVM 0|&>2 22| LIF IP 3L SVM

0|20 Z HIEL|Ct. LIFQ| MH|A H*H0| 'default-data-management' 2 X E|0] Y =X| &olslof BL|Ct,

curl -X POST -Lk https://<ONTAP-Management-
LIF>/servlets/netapp.servlets.admin.XMLrequest filer --key k8senv.key
-—-cert ~/k8senv.pem -d '<?xml version="1.0" encoding="UTF-8"?><netapp
xmlns="http://www.netapp.com/filer/admin" version="1.21"
vfiler="<vserver-name>"><vserver-get></vserver-get></netapp>"'

6. Base64Z QI1E A, 7| A M2 £ A= CAQUBME elFetL|CH

base64 -w 0 k8senv.pem >> cert baseb64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca base64



7. O CHAIO| M F2 2tE AHE5H0] MM =S W RlL|Tt.

cat cert-backend-updated.json

{

"version": 1,

"storageDriverName": "ontap-nas",

"backendName": "NasBackend",

"managementLIF": "1.2.3.4",

"dataLIF": "1.2.3.8",

"svm": "vserver test",

"clientCertificate": "Faaaakkkkeeee...Vaaalllluuuueeee",
"clientPrivateKey": "LSOtFaKE...0VaLuESOtLSOK",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend NasBackend -f cert-backend-updated.json -n

trident
e e e e e
Pommmmm== o= +
| NAME | STORAGE DRIVER | UUID
STATE | VOLUMES |
Fommmmmmmmm== P messe=== B it
S e +
| NasBackend | ontap-nas | 98el9b74-aecT-4a3d-8dcf-128e5033b214 |
online | 9 |
e Frommememememomom= R
Focmcomo= ommmcemos +

OIS Y= YH|O|ESHALL Xt SES = HRfLICE

HIO|ET 4= ASLICE. O|HHA| 5HH AEXL O|F
ISME AE3t= HAlE= ALEX} 0| B/2=2
1745t M 1E B S 7160k ghuct O3

ps|

=]

Che Aldg Ha 0 7H |_—r7|' E.:.E.J °:=1|:‘||0|EE| backend.Json mMAS MESL|CH tridentctl update
backend.
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cat cert-backend-updated.json

{

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "NasBackend",
"managementLIF": "1.2.3.4",
"dataLIF": "1.2.3.8",

"svm": "vserver test",
"username": "vsadmin",
"password": "password",
"storagePrefix": "myPrefix "

}

#Update backend with tridentctl
tridentctl update backend NasBackend -f cert-backend-updated.json -n
trident

Pommmmmmmmm== Fommmemcemmes=e== B e
Fommmmmoe e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmmomo= S e e Fommmmmmmmesrrrrrrrre e reme s e mmm o
Fommmmme Pommmmmme= +

| NasBackend | ontap-nas | 98el9b74-aec7/-4a3d-8dcf-128e5033b214 |
online | 9 |

P e Fommmmememesesesese s s s s e eses
o= Fommmemm== +

ASE 3| MY uf AEEZ|X| 2A2|XH= HX ONTAPO|M ALEXte| 2 E HO|0|Estjof LIt O

(D Ch2oll= MAE HOO|EZL JASLICEH ABME =|HE mf o2 ASME MEXOA =t =
AgLICt 33 ChZ HAETH HHO[EE|0] M (S ME AFERILICH J2{H ONTAP S2{AE0M
O|F QIZSMEZ AbN|E £ Q& L|CE.

- O = =2 T AM-d

HA=E HHO|ES = o|0] W= SFO Tigt MM AT SHE|HL O|=0f| HdE =& HE0 S-S DIX[X]
ASLICEH SllE AH|0|ETH HZX0|H Astra Trident’t ONTAP Hil=2t EAISHT ots £8 ZglS M2|g
ASS LIEFHLICE.

NFS AAZE FMS ptafgiL|ct
Astra Trident= NFS AAZE HM S ALZSI0 Z2H|X 5= EF01 Lot AMAS Ho{gL|C.
Astra Trident= HAZE FYHMS ALES Mff LIS F 7HX| 82 HMSELICH
* Astra Trident= AATE HM XA E SHO=Z 22|e 5= JFLICL 0 2 ZE0|M AER[X| 22Xt 58
= A= IP F2E HEHHE CIDR 28 552 XIEYLICH Astra Trident= O[2{et H{0f| £3t= == IPE

AAZE HMO| MHS2 2 F7HEfLIC E= CIDRE X HSHA| 8CH =0 M TAE 2 2E He|2 RLIPHAE
IPZt LHELHZ| FMof| =7HE LT,
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» AE2|X| PRI YAZE HMS MM FAS $502 Fof 4
AATE R 0|22 X FOIX| ot 3 7|2 AAZE HAS ALRRLICE

—

&LICt. Astra Trident= F+40]| CH2

$0

QIATE X AH

1= o™

o

sNyo=

rr#

2|

-

Astra TridentS AF85t21 ONTAP M| ATE HMS SHOZ Ha|2 4+ YALIT Wty AE2|X| B2|xts
AR FAS 2502 HoBts Al FRIR} L C IPO| $18E F4 D742 NFE & UALICEL ArmE HH
2H2|2 S5 LSO, AAEE FAS £HOHH Of 0|4 A2|X| SAAE{ it £5 Ftelo| WK
UALITH T8t AE2|X| 22IAE|0] et HNAS RIFE US| IPTH Qs BAKt - Sofot Hghsto M M3t
xS B2l gL

S UELHZ| ME ALY m= NAT(Network Address Translation)S AFESHX| OHYA|2. NATS
() Aol Axe|x ZESe|= AH P SAE 5471 OfLjat BHEQIE NAT 48 olAstez
LHELHZ| Aol 2X|3h= g=0] Gl MM ATt HEELICH

of

T 7d U S AEsl{oF LICt TS 2 WAL Fo|Q| of JLICt.

version: 1

storageDriverName: ontap-nas
backendName: ontap nas auto export
managementLIF: 192.168.0.135

svm: svml

username: vsadmin

password: password
autoExportCIDRs:

- 192.168.0.0/24

autoExportPolicy: true

0] 7|52 M8 W= SVME RE uXtH0| .= CIDR E5(0: 7|2 AAZE HM)S 5125t=
AAZE A0 obH 0|0l MY El AAZE FYHO| QU=X| 2HISHOF BELICE Astra Tridentofl AFE R
SVME X5 H et NetApp #E 2 AL TIEYA L.

©

CtE2 2lol OIE AFE3H0] 0] 7|50| ZS3ts YA{0f chet 2 YLICt

* XSUELZ|EME oz MFEICE 0] Astra TridentZt 'vm1' SVMO]| CHSH =& HAg otETD
‘autoExportCIDR' 4 288 ArE5t0] &l =7t 5l AN E AM2[etCh= S 2oLt o€ S0 UUID
403b5326-8482-40dB-96d0-d83fb3f4daec X "true"E M El autoExportPolicyZt = HAIE = SVMO|
trident-403b5326-8482-40db-96d0-d83fb3f4daecit= 0| 52| AAXE HMS MMptL|Ct.

* aUtoExportCIDRUIE F4 22 20| Z3tw|of YALICE 0] BEL Meh Apto|n] 7| 2FO R [10.0.0.0/0",
/0"|ILICE. FO|EIX 242 F2 Astra Tridents IR L-C0fl i BE M HeIo| QLIHAE FAS
7:7'-'6'I-|__| |:_|-

o [=] .

O oAM= 192.168.0.0/24 T4 37H2 HSSICH O A HR|0| £5H= Kubernetes '== IP7} Astra Trident”}

MMste AATE HHof| 22IHES LIEFHLICE Astra TridentZt A8t 501 L EE S26tH g 29| IP FAE
Z2|5t0] autoExportCIDRO|M X3 st= A S50 CHETLICH IPE EE AT 2 Astra Trident= A M E
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SZI0|UE IPOf| CHot AAZE FHM 7|

— |

o

Ao, AE5t= 2t L E0f Choh stLte| #AIS AFSRILICE.

YT E et ¥ ol et xi LjsLY| 215 9 X L] CIDRE H0IEE 4 glLict 7]

CIDRZ Xf 2 PE|St7ALL AX[SHs WAZof| A CIDRE F7tE 4= AUSLICH CIDRE ANY W= 7|&E AZO
BOJX|X| Q== Z=ofsfo SHLICH Hol =0l Chal autoExportPollcy AI26HX| U2 *E“H D 502 MME

I-HELH7| ’éﬁﬁ.*QE S0t = ASLICE O HA| ot2{H WA= TG0l M "exportPolicy' O M5 A0k BfL|Ct.

Astra Trident7 HHAIEE MMSH7LE A0 ESH = 'tridentct!' EE= SHE 'tridentbackend' CRD:

./tridentctl get backends ontap nas auto export -n trident -o yaml

items:
- backendUUID: 403b5326-8482-40db-96d0-d83fb3f4daec
config:
aggregate: ""
autoExportCIDRs:

- 192.168.0.0/24
autoExportPolicy: true
backendName: ontap nas auto export
chapInitiatorSecret: ""
chapTargetInitiatorSecret: ""
chapTargetUsername: ""
chapUsername: ""
dataLIF: 192.168.0.135
debug: false
debugTraceFlags: null
defaults:
encryption: "false"
exportPolicy: <automatic>
fileSystemType: ext4

= EJ} Kubernetes 22{AE{ 0| £7t%| 10 Astra Trident Z1EZ2{0f| S2&|™H 7|Z SHAIE 9| LIE LY 7| H*H0|
HC|0| EElL|ChEi Al = 9| "autoExportCIDR"0| X|HE =4 #H2|o| £35H= ER).

LB MAHEIH Astra Trident= 22+21 HE{Q EE WMAIES HASIY =0 CHet HMA FAIS HMAHBILICH Astra
Trident= 22| 2= A HELHZ| HMO|M O] L= IPE Mot =& O2EE LXILIC B, 22 AE 9| A
=20 M Of IPE CHA| AFESHA| 8= of DFEZEX| L CE.

7|Z& HillEo| AR HAlEE Z AM|O|ERLICt tridentctl update backend Astra Trident7t AATE HMS
rsL = 2e|st=x| 29_0H_||:|- O|ZA| otH WAl=9| YUUIDE 7|E2E 0|F0| X HE M AAZE FHEQ| *””EI"

OISOl Q= 2R CHA| DHREE 0 M2 MAE AATE HAS ALRLICH

AR|SHH SHOZ MAE LHIL7| M| ARIELIC,

@ s #e2|xl= LHELLT| Ao )l WAEE
of C2 M2|Z|of M AAZTE MAOo| MM EIL|CH

of
SHOAE T} CHA| A =|H SRl =T} Af uhot

 _—

2l0|H L E9| IP A7 YH|0|EE|H h:':01|k| Astra Trident PODE CtA| A|Ztol{OF tL|Ct. 21 CH2 Astra
TridentZt O] IP HZA AL S BIASIE E 2t2|5H= WA S0l CHSE AATE YA S AH|0| ERILICE.
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=

HIE =32 O 5} S ALE3t0 SMB 282 Z=2H|Mde = ASLIL ontap-nas S210[H.

SVMO|A NFS & SMB/CIFS HEEEE = 2MSH0] 2 MAM8loF BLICt ontap-nas-economy

() ONTAP AHHE /8t SMB 28 0| £ ZZEZ 5 6ILIE 746t

ATt

AlZfoto] FHof
SMB EES Z2H|N'Jst2H HA LIS &50| L0{0F gfLCt.

ct

4OH SMB 28 ‘-0l

* Linux ZAEE2 =E 5! Windows Server 20195 A&5t= Windows XAt L= E7F Q= Kubernetes 22{AH
Astra Trident= Windows ‘= E0i|A] A3 E|= Pod0i|Zt OFREE SMB 2&2 XY LICE
* Active Directory AtZ ZHO0| Z &=l Astra Trident 2t 7t StLt O] A QI0{OF BHLICH S E M AT Ct
smbcreds:
kubectl create secret generic smbcreds --from-literal username=user
--from-literal password='password'
* Windows AMH|AZ M EI CSI ZEA|. & FMBILIC} “csi-proxy’ & EZSHM AR "GitHub:CSI ZEA|" £

"GitHub: Windows2 CSI ZZA|" WindowsO0|A ASiE|= Kubernetes = E2| 22

=HA|
1.

@ ONTAPE Amazon FSx0|= SMB &/7 ZefL|Ct.

CHS F 7HX| 4 & SILIZ SMB 2| SRS Mg
ONTAP CLI At ONTAP CLIE AtE3510f SMB 2R5 M

a. e

Iz
rot
oX

2 3ROl ciet CER| F2 X8 Yoot

Z2I8L|C} vserver cifs share create &
QIgtLICt X|Hot 27}t Qo™ HHO| AoigiL|Ct.

[y = oL O

ok

o
>

|HEl svMat AZE SMB S/E ddedLct.

OH

2I2{|0/A ONTAPL| 22 SMB 3R/E Md5t7L} Astra TridentO| A A4

MSH
o=

A Ol
T M

L.

2= Q&LIC} "Microsoft 22| 2&"
MMSHH L2 8 MEMAL.

vserver cifs share create -vserver vserver name -share-name

share name -path path [-share-properties share properties,...]

[other attributes] [-comment text]

o
Ok

27t MAEIQEX| SolgtLct,

o o

vserver cifs share show -share-name share name
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version: 1
storageDriverName: ontap-nas
backendName: customBackendName
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
labels:
k8scluster: devl
backend: devl-nasbackend
svm: trident svm
username: cluster-admin
password: <password>
limitAggregateUsage: 80%
limitVolumeSize: 50Gi
nfsMountOptions: nfsvers=4
debugTraceFlags:
api: false
method: true
defaults:
spaceReserve: volume
gosPolicy: premium
exportPolicy: myk8scluster
snapshotPolicy: default
snapshotReserve: '10'

ONTAP-NAS2 ONTAP-NAS-Flexgroups2| A<, Astra Trident= O|X| {22 AlAS ol AHAF oflH] 32t H|E 2
PVCE FlexVol2| 27|E SHIZH| ZHUSLICE AL2XH7F PVCE QM SHH Astra Trident= A A4S AFESHH
e Z7t2 717 A= FlexVolE MAEILICE O] A LS Edl AFEXI= PVCHIA QETEMT| 7Hs 372 2S£
AOoH QAL 7L XM Z7t2 ST £ QUSLICE v21.07 O|F0f|= AFRXI7F AHAF HE 274 50% 2 810
PVC(Cl: 5GiB)E X8 uff M7| 753t S7t2 2.5GiBO| E2tEiLICH Ol= ARt QS A S &t AMA EE
H|Z0| Ct27| tfELICE. Trident 21.072 ALE5IH M 7| 7Hs8h 370 @™ E| 1 Astra Trident= 'ARAF B &
HS E FA 252 HESZ Ho|gtL|Ct. 0]= ONTAP-NAS-0| 2 - 0/(ONTAP-NAS-0| 2 0])0f|= XL X|

& LICH O] 2HE HAlS HE{H O3 o2 XML,

Total volume size = (PVC requested size) / (1 - (snapshotReserve

percentage) / 100)

snapshotReserve = 50%, PVC request = 5GiB2| 22, & 28 37|= 2/.5 = 10GiBO| 11 A& 753 37|&=
5GIBLICE. O|= AHEXI7L PVC 2B 283 ZILICE 'volume show' BE2 CHS 0|2t RAE Z0HE
HAIRL|CE
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Volume quregaip
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CHS OlolM = CHEE 2| of7H 4
YHALIC.

®

ONTAP NAS ZH| = of

o|§2 7QI"“H: 20| &Lt

version: 1

storageDriverName: ontap-nas—-economy
managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: svm nfs
username: vsadmin

password: password

ONTAP NAS FlexGroup

version: 1

storageDriverName: ontap-nas-flexgroup
managementLIF: 10.0.0.1

dataLIF: 10.0.0.2

svm: svm nfs
username: vsadmin

password: password
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HET AQX|QH 3 AQX|HMO| AL E AHE5I0] SVME X|FELICt managementLIF £
C

dataLIF % svm O47H B~ 0| E EH

version: 1
storageDriverName:
managementLIF: 192.
username: vsadmin

password: password

SMB =&2| o L|Ct

version: 1
backendName: Exampl
storageDriverName:
managementLIF: 10.0
nasType: smb
securityStyle: ntfs
unixPermissions: ""
dataLIF: 10.0.0.2
svm: svm nfs
username: vsadmin

password: password

ontap-nas
168.1.66

eBackend
ontap-nas
.0.1

tZ&LItt.

LIC} "SVM 2] &

AHZE
S =

Lot
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trustedCACertificate (ME[& 5+ U= CAE MESt= 82
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1
backendName:

version:
DefaultNASBackend

storageDriverName: ontap-nas

Skt A Ol
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M

CA QIS M9| baseb4 = Q12

B AtEh = o XH Y Ct backend. json

S
YE US ASYLCE

O -

managementLIF: 10.0.0.1

datalLIF: 10.0.0.15

svm: nfs svm

clientCertificate: ZXROZXJIJwYXB...ICMgJ3BhcGVyc?2

clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX

trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz

storagePrefix: myPrefix

1S AAZE HHo| of

Of 0|0l M= Astra Trident?t S& AALE YIS A0 AARE YMS SO = Mot SR

X|Alots SRS

2o ELCH o ZIs2 Al sl S

nas-flexgroup =2t0[H].
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1
storageDriverName:

version:
ontap-nas

managementLIF: 10.0.0.1
dataLIF: 10.0.0.2
svm: svm nfs
labels:
k8scluster: test-cluster-east-la

backend: testl-nasbackend
autoExportPolicy: true
autoExportCIDRs:
10.0.0.0/24

admin

username:
password: password

nfsMountOptions: nfsvers=4

al
=

SHA|

pNJ==ke]]
mkeR=|

LICt ontap-nas-economy % ontap-



IPv6 T4 O

Ol ool A= E B ELICt managementLIF IPv6 2 ALE.

version: 1
storageDriverName: ontap-nas
backendName: nas ipv6 backend
managementLIF: "[5c5d:5edf:8f:7657:bef8:109b:1b41:d491]"
labels:
k8scluster: test-cluster-east-1la
backend: testl-ontap-ipv6
svm: nas_ipvé6 svm
username: vsadmin

password: password

SMB 228 A25l= ONTAPE Amazon FSx2| 0f

£ Z2&/8LIC} smbShare SMB 2&2 ALE6H= ONTAPE FSxOf| 07 HaT7F HREtL|C,

version: 1

backendName: SMBBackend

storageDriverName: ontap-nas

managementLIF: example.mgmt.fgdn.aws.com
nasType: smb

dataLIF: 10.0.0.15

svm: nfs svm

smbShare: smb-share

clientCertificate: ZXROZXJIwYXB...ICMgJ3BhcGVyc?2
clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3duIGNsYXNz
storagePrefix: myPrefix
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nameTemplateO| ZgHEl HHollE 714 of

version: 1
storageDriverName: ontap-nas
backendName: ontap-nas-backend
managementLIF: <ip address>
svm: svm0
username: <admin>
password: <password>
defaults: {
"nameTemplate":
"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.R
equestName} } "
by
"labels": {"cluster": "ClusterA", "PVC":
"{{.volume.Namespace}} {{.volume.RequestName}}"}

7t Eo| HAl= of

Of2f HAlEl S WA Ho| MM of 22 ZE AE2[X] Z0i| Chgt

812, spaceAllocation HAY B, U encryption HAY M. 7t

EH 7|22t0| AYELICt spaceReserve

A& E2 AEE|X| MMof| "o|EL|CE

Astra Trident”} "Comments" ZE0]| Z2H|XY 20|22 MY SILICH HHE FlexVol for0llA AEELICH ontap-

nas £ FlexGroup for ontap-nas-flexgroup. Astra Trident= Z2H|XEe @ff 7tA E0| /= 2= 0|22
AEEZ|X| EE0| SAFELICH Ho|E fla AEE[X| 22Xtz 714 E 3 OF S8EE 2|0[E2 20282 Hog &+
USLICE

Ol oMz L8 AER|X| 0| XAM|HO 2 MY ELIC spaceReserve, spaceAllocation, ¥ encryption
UE E2 J|2US MEgLCE
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ONTAP NASZ2| of|

version: 1
storageDriverName: ontap-nas
managementLIF: 10.0.0.1
svm: svm nfs
username: admin
password: <password>
nfsMountOptions: nfsvers=4
defaults:
spaceReserve: none
encryption: 'false'
gosPolicy: standard
labels:
store: nas store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
app: msoffice
cost: '100'
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755"
adaptiveQosPolicy: adaptive-premium
- labels:
app: slack
cost: '75"
zone: us_east 1b
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0755"
- labels:
department: legal
creditpoints: '5000'
zone: us_east 1b
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0755"
- labels:
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app: wordpress
cost: '50"
zone: us_east lc
defaults:
spaceReserve: none
encryption: 'true'
unixPermissions: '0775'
labels:
app: mysqgldb
cost: '25'
zone: us_ east 1d
defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"



ONTAP NAS FlexGroup?| of

version: 1
storageDriverName: ontap-nas-flexgroup
managementLIF: 10.0.0.1
svm: svm nfs
username: vsadmin
password: <password>
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: flexgroup store
k8scluster: prod-cluster-1
region: us east 1
storage:
- labels:
protection: gold
creditpoints: '50000"
zone: us_east la
defaults:
spaceReserve: volume

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: gold

creditpoints: '30000"'
zone: us_east 1b
defaults:

SpaceReserve . none

encryption: 'true'
unixPermissions: '0755"
- labels:

protection: silver

creditpoints: '20000'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

protection: bronze
creditpoints: '10000"
zone: us_east 1d
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defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"

152



ONTAP NAS ZH| = of

version: 1
storageDriverName: ontap-nas-economy
managementLIF: 10.0.0.1
svm: svm nfs
username: vsadmin
password: <password>
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ economy store
region: us east 1
storage:
- labels:
department: finance
creditpoints: '6000'
zone: us_east la
defaults:
spaceReserve: volume

encryption: 'true'
unixPermissions: '0755'
- labels:

protection: bronze

creditpoints: '5000'
zone: us_east 1b
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0755'
- labels:

department: engineering

creditpoints: '3000'
zone: us_east lc
defaults:

spaceReserve: none

encryption: 'true'
unixPermissions: '0775"
- labels:

department: humanresource
creditpoints: '2000'
zone: us_east 1d
defaults:
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spaceReserve: volume
encryption: 'false'
unixPermissions: '0775'

Eioll = 2 StorageClassesOi| DN/ EHL|C}

KESHAAIR ThAt

Lo
— = o
S S ARSHE o Al Y

C}S StorageClass &2
Z} StorageClass= £&

UFLILH.

E9| Wl o
A
e

=

* £ 22I8LICt protection-gold StorageClass= 2| & Huj 8l
L

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=gold"
fsType: "ext4d"

£ 2&/8LICt protection-not-gold StorageClass= 2| Al Huj
nas-flexgroup HAE Z 0|29 HS +F2 N|Sot= KLt EQLICE

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: protection-not-gold
provisioner: csi.trident.netapp.io
parameters:

selector: "protection!=gold"

fsType: "ext4d"

« = =
=2 =2"1-d
7Y Ao ciet 222X 2 FHE M= LS SYILICL
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2 E METLICt parameters.selector ZE0A
Ues 7t E2 SETL|CE MEfSH JHA Z0| 2&0| H2|E|0f

& Hm 7Ha Z0f| 02 ELICH ontap-nas-
Cf

S Ul i 7t 20| tHEELICH ontap-

2lBLICt app-mysqldb StorageClass= 2| Wl HIY 7H& Z0f| 01 ELICE ontap-nas HAIE. mysqldb



apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: app-mysqgldb
provisioner: csi.trident.netapp.io
parameters:

selector: "app=mysgldb"

fsType: "ext4d"

* E 5ELICt protection-silver-creditpoints-20k StorageClass= 2| M| | 7HA Z0f| oj & &L Tt
ontap-nas-flexgroup HMAE, AMH 2| E3 5! 20,000EQE HMES NSst= Yt ELICH

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-silver-creditpoints-20k
provisioner: csi.trident.netapp.io
parameters:
selector: "protection=silver; creditpoints=20000"

fsType: "ext4d"

E 22/YLICt creditpoints-5k StorageClass= 2| M| Hmf 714 S0 01 ELICt ontap-nas 2 BAE 3l
5 Hy 7tA EQLICH ontap-nas-economy B E 5000 22X EXQEE HRot AT E MH|ARIL|CY,

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: csi.trident.netapp.io
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"

-

Astra Trident7} B0t Jted ES AHEotD AEL|X| 27 AldES SFA|ZLICE

AH|O|E dataLIF X7| PH =

CHS Y Aol

x7| 74 20| Clo|E LIFE HEE & M, YOI0|EE H|O[E] LIF7F ZehEl M #Hlle
JSON IHYUS RIZE 4 UL
o= T AMd

L{Ct.

tridentctl update backend <backend-name> -f <path-to-backend-json-file-
with-updated-dataLIF>
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@ PVCIt StLt O o] ZE0f HEE R ol ZEE Z&F LHE! CFS ChAl S2{=FA M HIO|E] LIFZt
HEE[L=F ofjof LTt

NetApp ONTAPE Amazon FSx
NetApp ONTAP& Amazon FSx2} &/l Astra TridentS ALESHAIR

"NetApp ONTAPE Amazon FSx" NetApp ONTAP AE2|X| 2 N7t MSdt= ohY

ANAES Melistn Mligh &~ UL T 2AHHA| 22| == AWS MH[AQJLICE ONTAPE FSXE
AHE3HH =5t NetApp 7I“, s 9 el 7|52 g8st= A0, AWSOl| HIO|EHE
XSt o e thed, DIEd, Eof g s g8 + USLICL. ONTAPE FSX=

— O,
ONTAP I} A|A 7|5 9 22| APIZ XIQELICt
He

Ot A|ARI2 Amazon FSx2| 2 2[AAO|H, O|= AtL ONTAP S2{AE 2} FARILICEH 2F SVM LHo| A T
A AEIO THU D EEE X &SH= C[O|E ZAH|O[LH QI SfLt o] Mo 22 MME &= AUSLICH NetApp ONTAPE
Amazon FSxE A&35HH 221 0] A Data ONTAPZ 22|Y nro' AlﬁEéJQE HSELCH 22 THY A|AH
{HE * NetApp ONTAP * 2t11 EHL|Ct,

NetApp ONTAP& Amazon FSx& Astra TridentE AF235HH Amazon EKS(Elastic Kubernetes Service)H| A
HAHE|= Kubernetes 2HAE 7 ONTAPOAM X5tz £ 9 It 7 282 Z2H[NJE = JELICL

12 ARgt
* SMB E€8
° SMB 282 E AME810 XA ELICt ontap-nas E2t0|H Tt SHE
° Astra Trident EKS OHE20|AM= SMB =50| X[ E|X| t&L|Ct.
° Astra Trident= Windows ‘= E0{|A| A= Podd|2t OFR2EEl SMB 252 K| EL|Ct.

* Astra Trident 24.02 O| ™ 0f| = Xt5 Ui 0| 2 H3HEl Amazon FSx Tt A|AHIA MM E 2E2 TridentOf| A
AR 4~ AJSLICE Astra Trident 24.02 O| &0 A O] E2X|E WX|5t2{H E K™ gL|Ct
fsxFilesystemID USLICH “apiRegion USLICH “apikey USLICH “secretKey AWS FSx for
ONTAPS| iRl = 714 midof JL&L|CH

Astra Trldentoﬂ IAM G2 X|Hol= B2 E XHSh= AS H2he = JASLICH apiRegion,
@ apiKey, ¥ secretkey HEE Astra TridentZ2 HA|HOZ MetetL|Ct XM LHES 2
HZSHYAIL "ONTAP 74 24 3L o[ H|E FSX".

FSx for ONTAP EZ|0|H M2 ®E

CtS S20|HE At235t0] Astra TridentS NetApp ONTAPE Amazon FSxet £E8te = UESLICH

* 'ONTAP-SAN": Z2H|XdE|= 2t PVE NetApp ONTAP 288 XHA| Amazon FSx LHO| 1= LUNRILICE.

* 'ONTAP-SAN-O| 2 0] Z2H|X'J &= ZH PV= NetApp ONTAP £&0i| L8} Amazon FSxE 74 758t
LUN =2 7I% LUNRIL|CE,

* ONTAP-NAS: Z2H|X'dE|= 2t PV NetApp ONTAP 2&& TH| Amazon FSxRILILCE.
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* 'ONTAP-NAS-EZH[ &l 2t PV Z2H|X'J2 qtree0|H, NetApp ONTAP ZE0i| CHH Amazon FSxY gtreeE
TAe = JSLICH

* 'ONTAP-NAS-flexgroup": ZZH| XY= 2t PVE= NetApp ONTAP FlexGroup 250 CHt FK| Amazon
FSx®IL|C}.

2ol ofl TSt XEMISE LIE2 S HZSHYAIL "NAS =2t0[H" Bl "SAN E2[0[H{",

ol
—

ol

Astra Trident= & 7}X| 915 BEE F|2¢tL|C}.

* QIS 7|8t Astra Trident= SVMOI| 2X[E AASME AHESH0] FSx It A| AR SVM2t SAIetL(Ct.
* AtH B 7|8 o A| AR CHol ‘fsxadmin' AFEXIE ALESHALE SVMEL2E M E 'vsadmin' AFEALE
AL = UELICH

Astra Trident= ot T2 MHE O Z O MBILICt vsadmin SVM AFEXL L= SoH A

@ 7%l CHE 0| E2] AF2Xt NetApp ONTAPE Amazon FSxOl= 7t Q&LICH fsxadmin ONTAPS|
HMgHE WA AFBXIULICH admin 22{AE ALEXLE S AFESH= A0 ZELICH vsadmin Astra
Trident2t 2.

o

XA SE 7|8 gHar S A 7|gh Sl 2Hof| 0| SOt F WAIEE AHH0|EY 5= AFLICH J2{LE * XtH Y &
) HlZoted 1 ofH ol = M go] HugtL|Ct CHE QIE YHo 2 Tetst{H Will= oM 7| E SES

r
o[
Mot

>~
o
o
Ral
=
rot
s el
00
ro
[

20|t R0 CHSH Q1B S EZSIYAIL.
* "ONTAP NAS ¢2I="
* "ONTAP SAN ¢2I="

EKSE SEIRE

Z2tRE IDE AF26HH Kubernetes PodOl| M BA|& AWS Xt
AWS Z|AAN| dAMAT 4 JASL|CH

1
0|>+
rulo
E-}
O
=
ao
J>
=
w
>
=
12
gt
u
ro
o
o
2

AWSO|M 22tRE IDE 2832 H Ch30| ERLICt

* EKSE Ar29%10] 71%El Kubernetes 22 AE

* 7} Z8tEl Astra Trident?t AX|E|AESLICH cloudProvider X "aws" & cloudIdentity AWS IAM St
INES
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Trident 2 X}

Trident HAXIE ARSI Astra TridentE A X6z HE S RIsstL|Ct

tridentorchestrator cr.yaml 5 &2 88eLICt cloudProvider & MEARILICt maws O2|10

MHBILICE cloudIdentity AWS IAM SEZ 0| SELCE.

of

i

=3 L2t 25 L.

apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullPolicy: IfNotPresent
cloudProvider: "AWS"
cloudIdentity: "'eks.amazonaws.com/role-arn:
arn:aws:lam::123456:role/astratrident-role'"

o

L
ojo o
riot

il

=R

i

Ao * 22t SE4* 8l * 22 E ID * F2H 19| g2 EFeLCh

export CP="AWS"
export CI="'eks.amazonaws.com/role-arn:
arn:aws:iam::123456:role/astratrident-role'"

Ct2 oflofl A= Astra Trident 2! SetsE MX|&L|CE cloudProvider & MEHBILIC aws EHE H4
AESILICEH scp U 2HF HAEE AFESHH 'cloudldentity S AEBLICH sc1:

i

helm install trident trident-operator-100.2406.0.tgz —--set
cloudProvider=$CP --set cloudIdentity=$CI

<code>tridentctl</code>

LIS otE HEE AL85I0] * 2E2IRE 384t X * 2EIRE ID * S22 22 AE Lt
export CP="AWS"

export CI="'eks.amazonaws.com/role-arn:
arn:aws:iam::123456:role/astratrident-role'"

CtE Oll0ilM = Astra TridentE 2X|5t2 £ 2FELICt cloud-provider O E2i2 X scp, &

cloud-identity & MEHSIL|C sc1:

tridentctl install --cloud-provider=S$CP --cloud-identity="S$CI" -n
trident



KHAISH LHE S =elstd A2

* "NetApp ONTAP& Amazon FSx ZA{"
* "NetApp ONTAP& Amazon FSx 2211 HA|2"

NetApp ONTAPZ Amazon FSxE E&tetL|Ct

Amazon Elastic Kubernetes Service(EKS)H|A| A3 E|= Kubernetes 22{AE{7}
ONTAPOA X|26t= 25 Y IIY 1 252 Z2H| XU £+ Q== NetApp ONTAP It
ANAEIE Amazon FSxZS Astra Trident2} £ E.*%* = ASL|Ct.
2T At
CESt "Astra Trident 2 7AFEE", ONTAPE FSx2t Astra TridentE E8t6t2{™ CHS0| Z LY.
* kubbtlO| AX|El 7|Z= Amazon EKS 22{AE E&= XHA| 22| Kubernetes 22{AH

=
=
* 2HAEHO XA}t EUM HAE 4= = NetApp ONTAP It A|AEIZ J|Z= Amazon FSx % SVM(Storage
Virtual Machine).

Of chall =H|El ZFEX} L EQILICEH "NFS E= iSCSI",

@ Amazon Linux % Ubuntudll 2%t . E F=H| BHAIE w2tof LT "Amazon Machine
Images(OtOFE M4 O|0|X])" (AMI) EKS AMI R&0| w2t CHEL|CE

* Astra Trident= Windows = E0{|A| A E|= Podd|2t OFREEl SMB 282 XA ELICH 2 &ESHYAIL SMB
=5 TZ2H|NY S I8t £H| & TESIHAIL.

ONTAP SAN 2 NAS E2o|H £t

rot
MM
==}
JE
R
n
]

@ SMB EE0 U3l £ F&3t= E2 S 240{0F &L|Ct SMB 2& Z=H[XHE 2 ¢
Agsto| Hofl

CHA|
. & SILIE A28 Astra TridentS H T EHL|CF "HY IT 2,
2. SVM #2| LIF DNS 0|22 T gL Et OlE S0, AWS CLIE A8t E HELICH DNSName O 13

, o 12 AlSHB
Endpoints — Management ChS HHES At

0

aws fsx describe-storage-virtual-machines --region <file system region>

3. of CH3t QIBME THET MAIRILICH 'NAS BRI = QIE" = "SAN EHQIE 015",
DE 9IXI0IM SSHE AHESHO] mbe A|AR(Of]: IS A EX|)of|
A

A M Al 7Tt fsxadmin AFEXE, AWS FSX 7| S0 A[AH

4. otz oflof] EA|E! CHE QI M2t 22| LIFS| DNS 0|§2 AHE3H0] Wolle mbl g HdetL|ct.
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https://docs.netapp.com/ko-kr/trident/trident-get-started/kubernetes-deploy.html
https://docs.netapp.com/ko-kr/trident/trident-get-started/kubernetes-deploy.html
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https://docs.netapp.com/ko-kr/trident/trident-get-started/kubernetes-deploy.html
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YAML

J

version: 1

storageDriverName: ontap-san

backendName: customBackendName

managementLIF: svm—XXXXXXXXXXXXXXXXX . £S5 —XXXXXXXXXXXXXXXXX . fsx.us—
east-2.aws.internal

svm: svm0O1l

clientCertificate: ZXROZXJIJwYXB...ICMgJ3BhcGVyc2

clientPrivateKey: vciwKIyAgZG...0cnksIGR1c2NyaX
trustedCACertificate: zcyBbaG...b3Igb3dulGNsYXNz

SONZ EZsHAI2

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "customBackendName",
"managementLIF": "svm-XXXXXXXXXXXXXXXXX.fs-
XX KXXXKXKXXKXKXKXKXKXXKXX . fsx.us—-east-2.aws.internal”,
"svm": "svmO1l",
"clientCertificate": "ZXROZXJIJwYXB...ICMgJ3BhcGVyc2",
"clientPrivateKey": "vciwKIyAgZG...0OcnksIGRl1c2NyaX",
"trustedCACertificate": "zcyBbaG...b3Igb3duIGNsYXNz"

—

C} o2 20| AWS Secret Manager0ll HEE! SVM A+ SH(ALBX} 0|2 3 2t)2 M85t}
S Wy 4 AL,



YAML

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

name: backend-tbc-ontap-nas
spec:

version: 1

storageDriverName: ontap-nas

backendName: tbc-ontap-nas

svm: svm-name

aws:

fsxFilesystemID: fS—-XXXXXXXXXX
managementLIF:
credentials:

name: "arn:aws:secretsmanager:us-west-2:XXXXXXXX:secret:secret-

name"

type: awsarn

JSONZ EESHMAIL

"apiVersion": "trident.netapp.io/v1",
"kind": "TridentBackendConfig",
"metadata": {
"name": "backend-tbc-ontap-nas"
by
"spec": {
"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "tbc-ontap-nas",
"svm": "svm-name",
"aws": {
"fsxFilesystemID": "fs—-XXXXXXXXXX"

}I
"managementLIF": null,
"credentials": {
"name": "arn:aws:secretsmanager:us-west-
2 1 XXXXXXXX:secret:secret-name",

"type": "awsarn"
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A BHST(0f Chit XbMISE I8 2 ChS -3 E FZOHHAI2.

° "ONTAP NAS E2I0|HHE AH25H0 WAl EE A etL|Ch"
° "ONTAP SAN E20|HE ALE35I0] HAIEE A etL|Ct

SMB =& T ZH|XJ2 2[gt =H|

[H

£ AME510] SMB 252 TZH|XMYE £ JELICt ontap-nas E210[H. £ SELICH ONTAP SAN 2! NAS
EEPOItH E3OfS tHA|E 2=t CL.

A|Zfot7] FHof

£ M3t SMB 28§ Z2H|X'd5}7| T0l| ontap-nas E2t0|H, THZ0[ RLO{OF BFLICY.

* Linux ZIEE2{ & 8! Windows Server 20192 A&5t= Windows 24Xt = =7t A= Kubernetes 22{AH
Astra Trident= Windows ‘= =0j|A A3iE|= PodOl|2t OFR2EEl SMB 2&2 K|S}

* Active Directory XtZ ZHO0| Z2HEl Astra Trident 2= 7t 5Lt O] & QU0{0F SHL|Ct Y= E M-dgtL|Ct
smbcreds:
kubectl create secret generic smbcreds --from-literal username=user

-—-from-literal password='password'

* Windows MH|AZ R HE CSI ZEA. & LI} “csi-proxy’ & HESHIAIL "GitHub:CSI ZEA|" EE=
"GitHub: Windows& CS| ZZA|" Wlndowsoﬂkl A E|= Kubernetes .==2| 2

CHA|
1. SMB 3RE MMELICL OIS F 7HX| g T StLtZ SMB Z2|Xt SRS MHT 4 &Lt "Microsoft 2|
24" ZQ Er{ AHOI IE= ONTAP CLI A2 ONTAP CLIZE AR50 SMB 2 {2 MAMs2{H 2
MEMAL
a. L3t AR SR st CIAER| 22 AZE ML Ct
£ Z=IglLICt vserver cifs share create @Y 3/E MMst= S0 -path M| X HE Z2E

sfolgtL|ct. X|get =7t ple™ FHO| AogfL(ct.

vserver cifs share create -vserver vserver name -share-name

share name -path path [-share-properties share properties,...]
[other attributes] [-comment text]
C. SR7I WEEIA=R| =l

vserver cifs share show -share-name share name

() sa=zshuAR svB 292 MLk 2 AESHAAL.
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https://github.com/kubernetes-csi/csi-proxy
https://github.com/kubernetes-csi/csi-proxy
https://github.com/kubernetes-csi/csi-proxy
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https://docs.netapp.com/us-en/ontap/smb-config/create-share-task.html
https://docs.netapp.com/us-en/ontap/smb-config/create-share-task.html
https://docs.netapp.com/us-en/ontap/smb-config/create-share-task.html
https://docs.netapp.com/us-en/ontap/smb-config/create-share-task.html
https://docs.netapp.com/us-en/ontap/smb-config/create-share-task.html

2. HHOICZ MM I SMB 222 X|XsI2{H CI2S RAS|0F THL|CH = ONTAP ol 1M S Moj| st
ISt LHE82 2 Msrme "ONTAP 74 =4 3 of|%|8 FSX".

Oj7H = AH o
smbShare Microsoft 22| 2& 5_ ONTAP smb-share

CLIE AH25I MdEl SMB 372

0| &= Astra Trldent7f SMB
SREMHES £ JATF 0|ES

K| ™G £ OlAL|C},

o2 T Md

O| D{7HtH == ONTAP HHoll = of
CHet Amazon FSxOl| Z$fL|Ct.

nasType * =5 2 MH|ofF BHLICt smb. * smb
nullod R J|2uU2 = 2FELT
nfs.
MENA AES AFRSHAAIQR MER ZEO| it Hot AEtY * E ntfs EEmixed SMB EEE

2 A—II-IOHOF o|'|__||:|- ntfs EE |:|:I—
mixed SMB =25&.*

FLIZ e DS MEigiLICt sMB =80
CHoHM = * E HIfl F0{0F LTt *

ONTAP 714 &4 8l oHI& FSX

Amazon FSx for ONTAPZ| HHl= M ZM0j| CHsl LOotE M AL, O] MMAA = HHAlE AN
O£ Ml 3¢etL|Ct,

Of7H tH = A9 ol
U 84 1
'torageDriverName’ & L|C} AEZ|X| EEO|H Q| 0|2 lL|C} ontap-nas, ontap-nas-

economy, ontap-nas-
flexgroup, ontap-san, ontap-
san-economy

HHAI=0|E ALEXL X 0| = AEE|X| E2}0[tH O|F + “_" + dataLIF
HHO|| =
= e

163



oH7H i

OLFHIEFLIF

CIEFLIF

AES LHEWZ| A

164

=l

Z8{AE £= SVM 22| LIFQ| IP
FAALICE

FQDN(H2tE =0|Ql 0|8)3
X|Hg = UELICE

IPv6 Z2| 15 AHE3SH0] Astra
TridentE AX[3t 22 IPv6 FAE

Aot E AHY & ASLICE IPv6

FAL RS E F0ofof BHL|CHO:

[28e8:d9fb:a825:b7bf:69a8:d02f:9e

7b:3555]).

TZEZ LIFY IP =AYL|CE.

* ONTAP NAS E2}0|H *: H|0|E]
LIFE X|H™dt= Zd0| E&LICt
HBE|X| g= AL Astra Trident=
SVMO|A H|O|E{ LIFE 7t SL|Ct.
NFS OIRE Zeiof At 8E
FQDN(EH&tE el 0|8)2
X|HsHH 042] HIO|E LIFOIN 2=
HAZS 28l 2t2E 28I DNSE

* ONTAP SAN =2t0[H] *: iSCSI0||
CHoH X[ SHX| O A L. Astra
Trident= ONTAP MEHX | UN ™S
A8t CHE H2 M2 dH-st=
ol ZRstiSCI LIFS ZA4gtL|Ct.
HIO|E LIF7} HA|IM O = Ho|x[of
UFUOH AT MM EILICE

IPv6 S| 1 AHESI0] Astra
TridentS Ax|et A2 IPv6 FAS

A8t E AHY & ASLICE IPv6

FAE UHES 2 FO{OF RL|TH:

[28e8:d9fb:a825:b7bf:69a8:d02f:9e

7b:3555]).

RS AAEE FA M4 U rlo|E

-1 oo X
[Boolean] &3t £ AM2EfL|C
autoExportPolicy %
autoExportCIDRs &M, Astra
Trident= WAZE HMS AH5O2
zelg = JASLICHL

L
WS & QISLICE £7] M o
2 4 ABLICH 2 HEEHIAIR

o
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XS LHEL 7|

'ALE XL O

|lol:l|-§"

VM LT}

'"EEagePrefix

Mt MENALE

LimitVolumeSize

29 o
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- fsxFilesystemID: AWS FSx
ot A|AEISl IDE XM BHLLCE,
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- secretKey: AWS H|Z 7|L|C}.
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- name: SVM2| Xt ZHO| L 3tEl
H|Z! 2] ARN(Amazon Resource
Name).
- type: 2 BHELICt awsarn.
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tridentctl update backend <backend-name> -f <path-to-backend-json-file-
with-updated-dataLIF>

167


https://docs.aws.amazon.com/secretsmanager/latest/userguide/create_secret.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/create_secret.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/create_secret.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/create_secret.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/create_secret.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/create_secret.html

®

__rl.
Ol M O|2{¢t SMES ALRSI0] 7|2 I Z2H|XMHS HoE 4 YSLICH defaults

oH7H i
L
7

1%Ll

A

"gosPolicy"

XSM QosPolicy

QtAto|H|

'plitOnClone’S ME4BIL|Ct

2ot

168

=0

LUNO|| CHst 37t ehet
27tk HE "QUS (M) E= "
E5"(Y4h

ArEE AL HAQIL|CE
MME 250 2HE QoS MM
OEQILICH AER|X| E £

8Ol = 0f| A qosPolicy EE&
adapativeQosPolicy & StLtE
MEHSHL|C}, Astra Trident2t EH7H|
QoS MM 152 Ar85I2{H ONTAP
9.8 0| 40| HRPILIC} HISF QoS
MM OFS Atgstn M a50| 2
THRAEE MEE[EE Sh= 20|
Z4LICH 28 QoS HM 152 RE
HIZEQ| & KN2|Zof CHslf Aots
HELICE

MAE 2800 g2 H3H QoS
A OZ2QL|Ct AEE|X| E =
Bl = 0f| A qosPolicy &&=
adapativeQosPolicy & StLtS
MEHSHL|CE ONTAPOIM X| 2| X|
%S -NAS - 0|Z 0|

ARHSE0Of O tEl 2 WEE

dd A M2 220M E2ES

2arefL|Ct
M 250l NVE(NetApp Volume
Encryption)E AIE3IEE M5t
7|22t false’LICt O] FMES
AtEst2{™ NVE 2to|dIA T}
SHAEOA ZH3tE|0] QLO{0}
SILICE A= 0| NAEZt A otE
AL Astra Trident0f] ZZH| X =l
DE E52 NAEZ 2MSHEILCt
XHMIS W82 CHE2 HESHIAI2.
"Astra TridentZt NVE 5! NAE2}

—
ASE|= WA,

PVCH StLE O] Afe] ZEO| GZE 29 sy BES BE 2l TF2 ChAl 222t A HloJE LIF7}
H2E|E2 oof SLICt

If(BS snapshotPolicy UESLICE
none, else

AA YL/t

A YL/ct



OH7H 4 29 =

luksEncryption LUKS ¢332 ALEELICt 2 "
XS AR "LUKS(Linux Unified
Key Setup) AF2". SANEH S

A St ZA A AZS M none snapshot-only ONTAP 9.5 O|™
SVM-DR 74 &

A2 ols Sl
&gEHAo-I ﬁEI'OEI’% *EI-ZF_'GI-{;IMQ AHE_S_ %_E_O” EHOI- Eol. AEl'OI

NFS 7| 222 LICt unix. SMB
NFSE X2 EL|Ct mixed U unlx 71242 YLt ntfs.
Hot AEHY. SMB K| mixed ¥
ntfs HOF AEIY.

off = 2
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AHE nasType, node-stage-secret-name, % node- stage-secret-namespace, SMB =ES
X5t HRst Active Directory At ZEE HSE = UAESLICH SMB 2E2 £ AHE6H0] X[ @ EL|Ct

ontap-nas E2t0|H{ Tt 6T,

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: nas-smb-sc

provisioner: csi.trident.netapp.io

parameters:
backendType: "ontap-nas"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: "smbcreds"
csi.storage.k8s.io/node-stage-secret-namespace: "default"
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HIZ 22| X7} U= AWS FSx for ONTAP A

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-tbc-ontap-nas
spec:
version: 1
storageDriverName: ontap-nas
backendName: tbc-ontap-nas
svm: svm-name
aws:
fsxFilesystemID: fS—-XXXXXXXXXX
managementLIF:
credentials:
name: "arn:aws:secretsmanager:us-west-2:xXXXXXXxX:secret:secret-
name"

type: awsarn
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CLIZ AI2510] Astra Trident EKS OHE2S MX|/H|HEL|Ct

CLIZ AI23}0{ Astra Trident EKS Ol=22 A X|gfL|Ct
CHS E& ool M= Astra Trident EKS Ol=2& A X|ghL|Ct.

eksctl create addon --cluster K8s-arm --name netapp trident-operator --version
v23.10.0-eksbuild.
eksctl create addon --cluster K8s-arm --name netapp trident-operator --version

v23.10.0-eksbuild.1 (M H™ E&h

CLIE AI850{ Astra Trident EKS OHER2S |7 L|C}.

CHS HH S AAStH Astra Trident EKS OHE20| ®|HEL|CE.
eksctl delete addon --cluster K8s-arm —--name netapp trident-operator

kubectlZ HHAI=EE OHSL|C}

A= Astra Trident2t 2E2|X] A[AH] ZEO| 2A|S FLELICE. Astra Trident/t 2EE[X]
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Trident HAEE ZIFH MMStD 2ta|e 4~ USLICH FH[EO0[LE 02 STt CLI &2 A&
KubernetesE HiZE 4= UELICE,

TridentBackendConfig

E2|HHIC|Config('tbc', 'tbconfig', 'tbackendconfig')= FHEE OfAEZ ERZ|HE HMAAEE 22| 4 U=
T 2EO0|XI 0|} = CRDYILICE O|X| Kubernetes 3! AEZ|X| #E|Xts M2 HHE FE2IE|(tridentctl')E
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apivVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

o| 02 AT{E A5 YALICH Trident - & 27 Yst= AE2|X| ZHE/MH|AQ ME 1S 9|
ClaEalgiLict,

e

2ISLICt spec HAE 2HH 74 Of7f HEE AFZTILICE O] ool M= A= M & AHEYLICH ontap-san
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tridentctl2 THE gl = 0f| = 23 2l E2|FIBackendConfig Z4#|7t @i&L|Ct E2|HIEll = Config

CRE THS0 kubctl2 HAIEE zt2[e = JSLICH ST 14 047 #H==(0ll: 'pec.backendName!,
'pec.storagePrefix', 'pec.storageDriverName' )& X|& g = F=2|s{0F BILIC}. Astra Trident=
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kubectl -n trident create -f backend-tbc-ontap-san-secret.yaml
apiVersion: vl
kind: Secret
metadata:
name: backend-tbc-ontap-san-secret
type: Opaque
stringData:
username: cluster-admin
password: tQRAx@7qg (>

Ol Bofl= 2t AEZ|X| EHEQ| H|H0f| ZEHE|0{0F St HETF QOFE|N JUEL|Ct

AERX| EHE s T MdHILICH H|Y ZC M-elL|ct

Azure NetApp Files Z2t0|HE IDYLICH A SE0N S2to|AHE

GCP& Cloud Volumes Service private_key_id JHel 7|9] IDYLICE. CVS e[kt

o422 747 GCP MHIA A F0 chst
API719] s

GCP£ Cloud Volumes Service el 7| il 7|. cVS ZE|X} HEE I
GCP MH|A A ™o I1H°*A 719|
O| |:!

22 (NetApp HCI/SolidFire) AEIOIE BHHE XA SHO| Q= SolidFire

S AES MVIPYILICH

ONTAP INE=NJ= S AE/SVMO| AT ALK}
O|EQILICt XtA BH 7|8t QIS0
AHEEILICH

ONTAP A S2{AE/SVMO]| A Z5t= L= X4
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ONTAP clientPrivateKeyS MEHBIL|C} Base64 - 22t0|HE 72l 7|2
QAUIGYE ZALICE QIS M 7|8t
21E0l A ElL|Ct

ONTAP ME| AHEXLE O|F QIHFR2 = AFEX} O|EQILICE
useCHAP = TRUE?Q! A2
ZI~QIL|CH ONTAP-SANZ}
ONTAP-SAN ZAH|QIL|Ct

ONTAP IZNISNEE] CHAP O|L|A|0f|0|E 2tz IL|CF.
useCHAP = TRUE?! 22
Z22L|Ct. ONTAP-SANZt
ONTAP-SAN ZH|L|C}

ONTAP chapTargetUsername & MEHSILICE CHAF ALEX} O] S RLICE useCHAP =
TRUEQ! 22 E2L|CH ONTAP-
SANI} ONTAP-SAN ZAHX|L|Ct

ONTAP ME{ELZIO|LIEA|2E] CHAP EtZll O|L|A|0j|OE{
otz QlL|Ct useCHAP = TRUE?!
AL ZAIL|CH ONTAP-SANZ}
ONTAP-SAN ZH|IL|C}

O EtAMM RHE L= = ChZ TA0IA 2HE EE[HMA=Config 7HAH2 'S M B=0f FZ=ELIC.

20HA|: 2 EHMBIL|CE TridentBackendConfig U&LICH
O|HM| 'Ec|E ' CRE THE FH|7t =[/}SLICE O] o[ol[ A 'ONTAP-SAN' E2I0|HE AFE5tH= WAl== Of2{of|

LtQt = ' TridentBackendConfig ' 4| S AF23SI0] Al ATt

kubectl -n trident create -f backend-tbc-ontap-san.yaml
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

3CHA|: o MEHE &QIBLICt TridentBackendConfig UELICH

O[H| 'E2|HA=FY CRS YUY D2 HEIE =holet = ASLICE O3 ol HESHIAL.

kubectl -n trident get tbc backend-tbc-ontap-san

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6£60-4d4a-8ef6-

bab2699%e6ab8 Bound Success

HACIH SSHO 2 WEE|0f 'E|dHA =T CRO| BIAIG = ASLIL.

* Bound: TridentBackendConfig CR2 HAIE0f| HAEZN UM oot HA=0]= 7t S0 JYSLICEH
configRef 2 AEYL|CI TridentBackendConfig Cr'uid(CR'uid)

* 'Unbound": "Z EdE E2|HUA=Config Zixl| 7t A =0ff HFQIY E|X| tESLICH M2 THE E2|HIEAl = Config
CRS= 7|2XHQo= 0| EHAof| JAEL|CH EHATH HAE 0= ChA| HIQIZE[X] @f2 “EHE 5|%Ea' = lELCh

* Deleting: TridentBackendConfig CRQ| deletionPolicy O|(7}) AHNEEE HHEJELICE E
S£ELICt TridentBackendConfig CRO| AMK|=|0f AMK| AEfZ HM2HEIL[CE

o tHolEo) A+ 28 2 (PVCs)0| Sl= 82, ER|UHAETH S AX|SHH Astra Trident?t HAEE
ARG E2|IM 1M CRE AFA|gfLICt

£lL|C}. 0|Z E2|HEI=Config CRE AHH| EHA| 2
HHO| = LA 0| AbK|EIL|C}
h

(]

° WAL PVCIL StLt O & = B AH| JEfZ T2t
ZISIC 2 PVCIL AR E =02t sl = 5L E2|H
=P[PN

=x
Al Eg|HIEH A = Config CRIF 22 2l &Y AlAS
CROHE ARl el =of| Ch3t &=t o TS| USLICE O

-
==

R 4

—

m I

Fb

O[O 2 AH|E|L, EE|HIEA EConfig
| Z—i‘—‘?—oﬂE ohE M ol Aol 'EE | HIEoll =1

CR2 A& &= AFLICE
* Unknown: Astra Trident7} 2t HZAEl BHAIEQ| ME o= EXHE &l 4+ YELICH TridentBackendConfig
USLICL O|E 501, API M7t SESIX| i Lt 7t SEHSHK| b= 82
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O] EXZ{0fl A< ot
A0 L o

—

[n r9-

Ct S 2d5to] Wl =of| CHet XtMjet EE HE & ASLICH

gl

H
o

o

kubectl -n trident get tbc backend-tbc-ontap-san -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6£60-4d4a-8ef6-
bab2699e6ab8 Bound Success ontap-san delete

w3t E2| LA O YAMLIUSON HIE 91 45 SLICH

kubectl -n trident get tbc backend-tbc-ontap-san -o yaml
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
creationTimestamp: "2021-04-21T20:45:112Z"
finalizers:
- trident.netapp.io
generation: 1
name: backend-tbc-ontap-san
namespace: trident

resourceVersion: "947143"
uid: 35b9d777-109f-43d5-8077-c74a4559d09c
spec:

backendName: ontap-san-backend
credentials:
name: backend-tbc-ontap-san-secret
managementLIF: 10.0.0.1
datalLIF: 10.0.0.2
storageDriverName: ontap-san
svm: trident svm
version: 1
status:
backendInfo:
backendName: ontap-san-backend
backendUUID: 8d24fce7-6f60-4d4a-8ef6-bab269%6ab8
deletionPolicy: delete
lastOperationStatus: Success
message: Backend 'ontap-san-backend' created
phase: Bound

'backendInfo’0il= 'E2|HIBackendConfig' CROI| LS50 2HE BHAIE S| 'hackendName’2t 'backendUUID’ 7t
ZSE|0 AELICE 'lastOperationStatus' EE= AFEXH E2|H(0l: ALEXL7} 'spec’Oil A FRI7IE HATH HR) E=
Astra Trident(%|: Astra Trident Z{A|ZF A[)0i| 2|8 E2|HE &+ U= "EE|AMAE Config' CRE| OFX[2 2] HENE
LIEFALICEH 3 E= A & JAELICH A = EEI’.‘i'“—”.?l'EConflg CR1 HHAIE Zto| 2tA|E LIEHRLICE 2|2

|0l A 'phase’= 7*OI HIRIFE|0] QLof 'E2|HHMA =74 CRO| HAI=Qt HEAL|0] AZSS 2|0[HLCt.

"kubbctl -n trident tbc <tbc-cr-name>" HHS AAlSI0] O|HE Z9| ME MEE =tolgh &~ JUSLICT

@ tridentctl2 AF235H0{ HZEl 'TrientBackendConfig' Z4A| 7t ZEHEl WAl == AH|0| EStAHLL AFH|St
2= AELICE. tridentctl2t E2|HBackendConfigl| Met CHAIE O|sHstdH "0 7| £ E =oAL

kubeckS AMES}H0] EHOIlE Zha| Asl

kubbtiS AFB310] Hol= 2Ha] KHele 483t Sl el Lot AR,
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'E2|HBackendConfig'E AIX|SHH Astra Trident”} BAIE AX|/HE(HM 7|F)S $HSIE=E X[A|ELICH HAEES
AH[SH2{H deletionPolicy” delete 2 MHE|0] Y =X| &QlgtL|Ct E2|HHHAE -0 Ax[SHHH, HM 0| '}RX['E
MEE O] JeX| QIS A2. 0| H| SHH BAIS I} AL EXHSHL 'tridentct! S AFESH0] 22[2 = UELICE

Ct

glo

HIFS HALICE
kubectl delete tbc <tbc-name> -n trident

Astra Trident= E2|AIAIE T M0 AFR £l Kubernetes H|Z S AMH|SHK| 94 LICH Kubernetes AF2XH= 7|L S
Mof{of hL|Ct H|Y MEE A o= Fo|oof ThL|Ct s = WAIS A AL SHK| Qb= ZR0f| 2t AFK|sHOF BfL|CL,

CESt tridentct] get backend-n trident' SE= 'tridentctl get backend-o YAML-n trident S A35t0] Zxljst= BE
HAE ZES 2ol = USLICE 0] Z=0l|= tridentctl2 THE BHIE fEDH ISHEIL|CE

= _= T M- [
EE YH|o|EgLICt
HA=Z HHO|EBHOF 5t= 0| F= KR 7kXI7F AS 5= UASLICH
* AEE|X| A[ARIO| CHet XtH SHO| HAEASLICEH XHE SEE UH|0|ESt2{H 'EE|HA =T 4" 2|0

AL E|= Kubernetes SecretS YCl|0| EsHOF StL|Ct. Astra Trident7t XSO 2 HHAIE S H|ZE x| A XA
SHOZ AUO|O|ETILICt. OIS HHES MM Kubernetes SecretE || ESHUA| L.

kubectl apply -f <updated-secret-file.yaml> -n trident

* Of7H H==(0ll: AL B2l ONTAP SVM2| 0| E)E IO|0|Es{oF L Ct.

o AHIO|EE £~ JELICt TridentBackendConfig LS HHE AFE5I0] KubernetesE Edl| 1™
E

==
QEHMEZS EHHSHL|CE,

kubectl apply -f <updated-backend-file.yaml>

o CC
-

7

rir
Ikt
o

HAS &~ YELICH TridentBackendConfig CHS HHE ALEdH= CR:

kubectl edit tbc <tbc-name> -n trident
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* BHOl= AC|O|E0f An{stH sHAl= = OpX|2tO 2 iRl FHOZ A& RX[ELICE kubtl get
tbc<tbc-name>-o YAML-n trident' EE= 'kubtl tAAH 3l tbc<tbc-name>-n trident' S A& 5H0d
@ Z23E 2 ol &olgt 4 Q&L

© 78 OO EHIE Qlst £+ = update S CHA| e = ASLICH

tridentctlS AL2510{ EHlE 2tz

2 gt

tridentctlS ArESH0] A= 2| PSS +AHS= SO T ZOIEHAIL.

S UE = el 7 DM LS HE S dARLC)

ol = 0| AIfsie! Hl= ol 27 Qs HYULICH CHS BHUS AMWsiol 218 =1 A0lS oIy 4
USLICH
tridentctl logs -n trident
T ool M E eldtn ot 20i|= 2| 'create’ BH S CHA| Y = &L
HHAIEE APH|grL(Ct
Astra TridentOf|A| BHAIEE AfX|SHHH CH2 S AL CL.
1. 8= 0|2 HM
tridentctl get backend -n trident
2. HAl=EE Abx|fo|ct
tridentctl delete backend <backend-name> -n trident
Astra Trident?} HHAZ0]| M TS| EXHot= 28 X AHAE Z2H|XJot 2 WAEES AK|SHH
() M=so0l #asols m2uIx /X ehELICH HAS S AsHA AT Aol 2LO0, Tridents

MHE MK Y =2E 3 ARAEE AL 2E|RLICH

7|E MAEE FLCt

Trident7t 210 U= MAEES He{H L3S LT
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tridentctl get backend -n trident

s DE MY NHE Hed™ Cf2 HYES AlshstL|Ct

=
r2
In
i
i)
)
o

m

o
c
=l

Il = CHO|E0]| AIfStHE MAL F-0i| 2H|7F AAHL HRE HHO|EE AME=RSLIC LS BB S HAsHK
2O B3 HQIS =ele £ ALt

T4 Yo ZHE 2lstn ot 20f|= 2| 'update’ HE S CHA| e = USLICE

0|22 JSONL 2 Bl = ZHx||0f| CH3H tridentctiO] Z223t= 222 YLICE. O] FEEEIE= EXIs0f 3t= JQ
FEEEIE AE-LICH

tridentctl get backend -o json | jg '[.items[] | {backend: .name,
storageClasses: [.storage[].storageClasses] |unique}]’

Ol= ' MHMHAETE S AESHO] Th=E WAl =0 = HE LT,

Astra TridentOf| | HAEZ 2t2|St= CiFe 0] Tl ZOIE AL,

sol= pa| g4
2 AIWELICE TridentBackendConfig O| X Z2|Xt= T 7HX| ctdrMlo= HlE S za|g 4~ AUSL|CH o
HE2 Ch2a 25Ut

* tridentctl2 AHE5t0] DHE WHAlE = E2|AMAIE 1M S AL SIO] 22| = ASLII?

* EgldictiE AHB3t0] E2|IC|ConfigE AtESHO] THE HAIEE Z2|e &~ ASLII?
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2| tridentctl 2 AFESHH HAIEE BHSL|C} TridentBackendConfig

Of MM0j| M= "Tridentct!' 21K 2S00 Kubernetes QIE{H|0[A S S3lf 2H M MA=E 22[sh= o 2ot
THAof Chol EEefLIct.

O] g2 LtZ AlLtE| 20| HEELICY.

* 7ted

rr

7|& WAIETF UJELICH TridentBackendConfig 2 AFESHH MME|UT| ERQJLICH tridentctl.

* tridentctl2 2HE Af WHAIEQ} CHE E2|HBackendConfig 7HA| 7} R4S LICE.

ALtE[R H 5 Astra Trident’t 282 Of|2fst 2EstHA MAET AL ZMHE AJLILE 2E[XH= oS F 7HA
il

|
=
S F SIS Meyst 4 AL

* tridentctiS AHE3I0] BHE MACS 2H2|StAH AL ALERLIC

* tridentctlS A235t0] OHE BHAIE £ A E2|FBackendConfig ZHA|0l HIQIZIEILICE. 0|2 E8f SI22 E2|HIEQ|
ofL|2t FHIER 22| =ICH= SE0|LC}.

kubbeckS AFESH0 7|Z WAIEES 2t2|5t2{H 7| ZE MHA O] Bl Y E| = "Ee|HMA =TS HHoHof LIt ZS
LAl et e TEat ZELIT.

1. Kubernetes 2= £ MMIAMA| 2. H{20|= Astra Trident7t AEZ|X| S AE{/MH|A QL EAISH=E O 28t XA
ZHO| ZEE|of /IELIC

—_

I

2. 'Ep|HHAlE 14 K E DHELICH AER|X] S2{AE/AH| A0 CHSE XEM|SH LHE 3t O™ THAO| A MAMoH AT E
AXSIMA L. ST 4 Df7H #4~(0l: 'pec.backendName', 'pec.storagePrefix’, 'pec.storageDriverName'
S)E XEE ml= Foldjof FL|Ct sixY #oll= 0|2 MHsHof gfLICt.

T2 0: WIS S Alatct

=(8) MHLLICt TridentBackendConfig O] A% 7|& HAl=0f HIQIZ LB 2 BHollE 1S StHGHOF LTt
0| of|of| M= Ct21F Z2 JSON F2 S AHE5H0] MAIEE M HRUCt D JHFeiLICE

tridentctl get backend ontap-nas-backend -n trident

fees=mssssessssssa==== e

et ettt e fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fmm fom e
e et e fromsmm==== I

| ontap-nas-backend | ontap-nas | 52f2ebl0-e4c6-4160-99fc-
96b3bebab5d7 | online | 25 |

fresssssesmess o= === fosssssmmm=ssas=s
fes==s=ss=sscscscssossssssssssssss=sa== femem==== fomsmm==== 4

cat ontap-nas-backend. json

"version": 1,

"storageDriverName": "ontap-nas",
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"managementLIF": "10.10.10.1",
"dataLIF": "10.10.10.2",
"backendName": "ontap-nas-backend",
"svm": "trident svm",

"username": "cluster-admin",

"password": "admin-password",

"defaults": {

"spaceReserve": '"none",
"encryption": "false"
by
"labels":{"store":"nas store"},
"region": "us east 1",
"storage": [

{
"labels":{"app":"msoffice", "cost":"100"},
"zone":"us east la",
"defaults": {
"spaceReserve": "volume",
"encryption": "true",

"unixPermissions": "0755"

"labels":{"app":"mysgldb", "cost":"25"},
"zone":"us east 14",
"defaults": {

"spaceReserve": "volume",
"encryption": "false",
"unixPermissions": "0775"

1CHA|: Kubernetes Secret 24A

Of oflof] EAIE! XY MA=0f et Xt SHO| Xzl o5 Hdeitt
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cat tbc-ontap-nas-backend-secret.yaml

apiVersion: vl
kind: Secret
metadata:
name: ontap-nas-backend-secret
type: Opaque
stringData:
username: cluster-admin

password: admin-password

kubectl create -f tbc-ontap-nas-backend-secret.yaml -n trident
secret/backend-tbc-ontap-san-secret created

2CHA: AE RHERILICE TridentBackendConfig U&LICH

CHS THl= 7|Z ONTAP-NAS-HAE0f| XS 22 HIRIE L= "E8| UMl =14 CRS H-ddts AYLICHO:). CHS
QT A0 SFE| =X 2ARtLC.

« 22 Hioll= 0|22 'sepec.backendName’0fl H|E|{ QU&L|Ct

© T O Hape e fllEe SUetLCt,

* I E(E 3R)2 A M=ot STt = ME | X[SHOF ShL|Ch

* XA ZE2 Yot HIAE T} okl Kubernetes Secret2 S8l MlSE LICEH
O] 2% ER[HMMAEAM2 Ot ZELICH
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cat backend-tbc-ontap-nas.yaml
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-ontap-nas-backend
spec:
version: 1
storageDriverName: ontap-nas
managementLIF: 10.10.10.1
datalLIF: 10.10.10.2
backendName: ontap-nas-backend
svm: trident svm
credentials:
name: mysecret
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ store
region: us east 1
storage:
- labels:
app: msoffice
cost: '100"
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755'
- labels:
app: mysqgldb
cost: '25"
zone: us_east 1d
defaults:
spaceReserve: volume
encryption: 'false'
unixPermissions: '0775'

kubectl create -f backend-tbc-ontap-nas.yaml -n trident

tridentbackendconfig.trident.netapp.io/tbc-ontap-nas-backend created

3CHA: of MEHE &QIBtL|Ct TridentBackendConfig UESLICH

Ec|HHAETH0| TSOX|H 1 tHA|= BHEA] 'HE2 2 E[0{0f otCt,
SLSHA| HESE = ofof BfLICt.
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kubectl get tbc tbc-ontap-nas-backend -n trident

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
tbc-ontap-nas-backend ontap-nas-backend 52f2ebl10-e4c6-4160-99fc-

96b3beb5ab5d7 Bound Success

#confirm that no new backends were created (i.e., TridentBackendConfig did
not end up creating a new backend)
tridentctl get backend -n trident

fmm e fom e

Rt ettt t——————— o — +

| NAME | STORAGE DRIVER | UuID

| STATE | VOLUMES |

et e T o

e - e b +

| ontap-nas-backend | ontap-nas | 52f2ebl0-ed4c6-4160-99fc—-
96b3bebab5d7 | online | 25 |

e o
e - +————— +

O|X| YA == 'tbc-ONTAP-nas-backend' EZ|HAETZM K| E ALESH0 2HHSHA| 22| ElL|CY.

&2 TridentBackendConfig 2 AFE5I0] HAIEE PHELICE tridentctl

Eg|HIctl2 E2|AE 14 (TrientBackendConfig)2 AFE5H0] CHE BHAIEE LIESH= O AHSE = JU&L|CH Eot
22|xt= E2|HIEConfigE AMHISt D pec.deletionPolicy” 7t "Stain"Q 2 MHE|0] U=X| ERI8IK tridentctlS Sl
OlE‘I_él__}' til?ilEE gl_l'tﬂol-jﬂ J_I-E_loFA OIAL-“:I‘

THA| 0: WHAIE S A/ HBIL|C}
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kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ach5£f82 Bound Success ontap-san delete

tridentctl get backend ontap-san-backend -n trident

P memssesem== P m===
R Fommomome Fomomomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

Fommmmmmmmemeoeoeoos Fommmmmmomeomomm=
et Fom—————— fom——————— +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49%bb-b606-
0a5315ac5f82 | online | 33 |

Fommmmcmemcmsosmsmss Fommmmmmsmemsmse=
B e o= Pommmmmm== +

=

Z0f| M SHE ZT47t EAIELIC TridentBackendConfig MEHOZ MME|QIOH Al =0f| HFQIE E|ASLICH
[EHAl=9] YUID &HEh.

1CHA: &9l deletionPolicy 7t 2 ™ E|0] J}ESLICt retain

HMMo|2t= JHX|S BHH ATHEX} 0|2 EAEZ MAS||of StL|Ct 0|ZA| 8HH ' TrientBackendConfig ' CRS AtA| St f
SHOIl= M O|7} A& ZXHSID tridentct! S AFESHO] 2t2[E 4= AUELICE.

kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315acb5£82 Bound Success ontap-san delete

# Patch value of deletionPolicy to retain

kubectl patch tbc backend-tbc-ontap-san --type=merge -p
'{"spec":{"deletionPolicy":"retain"}}' -n trident
tridentbackendconfig.trident.netapp.io/backend-tbc-ontap-san patched

#Confirm the value of deletionPolicy
kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ac5£82 Bound Success ontap-san retain
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() mmol'gxz YxEof UK SOR Tk EIZ TS| THIAIL.

Orx|2t BHAl= E2|AC|Config CRE AHA[Sh= Z0|CH A 0| 'RAI'2 HFE 0] U=X| 2felst = AH|E A& A
A OIALIC}
T M-d .

kubectl delete tbc backend-tbc-ontap-san -n trident
tridentbackendconfig.trident.netapp.io "backend-tbc-ontap-san" deleted

tridentctl get backend ontap-san-backend -n trident

Fomm e tomm

Fom e tommm— to——— - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

tomm e tommm e
ity to—mm———= to—— +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49%0b-b606-
0a5315ac5f82 | online | 33 |

Fomm e Fomm e

B Rl e e +

EZ|HH EConfig HKIE AX|ISHH Astra Trident= BAIE XHM|E APH[SHA| @410 ZHEHS| SHE ZHK|E K| H = LIC
= A= re)

AEE|X] SeA S Adstn 22| L[t

AE2[X| EHAE MMt}

Kubernetes StorageClass 7HHIE F#d5t10 AEE|X| A E HHSHH Astra Tridentll =&
I 2 H| K HHHS ofLySHL|C}.

Kubernetes StorageClass 7iX|S 1A 8tL|Ct

£ Z=gLct "Kubernetes StorageClass 214" Astra TridentE e S22 A0 AHEE[= TEH| MY = AlHstn
Astra Trident0fl 28 Z2H|X'd WHE X[AZLICH o€ S O3 Z5LICH
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https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: <Name>
provisioner: csi.trident.netapp.io
mountOptions: <Mount Options>
parameters:

<Trident Parameters>
allowVolumeExpansion: true
volumeBindingMode: Immediate

8 XA "Kubernetes 2 Trident LEHE" AEZ|X| AT} QF AS Z261H= dhHO|| CHeE XhA|SH LHE % =
HESHMA|IR PersistentVolumeClaim 2 Astra Trident7t 252 Z2H| X Hst= 2 % X|0{St= o7 HaTt
EoHEIL|CE

AE2[X] 22{AE MBIt

StorageClass K|S MMt = AEZ|X| A E HME £ JESLICH E2 SfA ME o= AH8StALE 23

A H7HX| 7|2 HE0| Lt ASLIC.

— O

CHA|
1. Kubernetes QEHEO|EZ £ A2SIAA|R kubect1 KubernetesO| Al A4 Adsljof SfL|C}.

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

2. O|X| Kubernetes 3 Astra TridentOl| * basic-CS| * AEE|X| 2 A7t BA|ELICt Astra Trident= BHOl E0i| A
EE HMMESL|CY,
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kubectl get sc basic-csi
NAME PROVISIONER AGE
basic-csi csi.trident.netapp.io 15h

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

{

"items": [
{

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

"backendType": "ontap-nas"

by
"storagePools": null,
"additionalStoragePools": null

by

"storage": {

"ontapnas 10.0.0.1": [
"aggrl",
"aggrz",
"aggr3",
"aggrd"

Astra Trident7t MSdt= HEE 2ole = QJSLICH "5 #ll=0f| ciet 2o AE2[X] S22 Fol",

HEg £+ QUELICE sample-input/storage-class-csi.yaml.templ AX| TZ 20 SHH| MBS E=
S! thX| BACKEND TyPE AEZ|X| E2I0|H 0|22 At2BILICE,
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./tridentctl -n trident get backend

e o T bt
o t————— +

| NAME | STORAGE DRIVER | UuID

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

AER|X| EAE Et2|eiL|CH

—

7|E AE2|X| SAS BT, 7|2 A2X| FHAS HOID, AE2|X S22 HASS
Aotn, Agalx] SHAS AFY 5 YBLICH

7|1E 2EEX| S AE LT

* 7|Z Kubernetes AE2|X| 22{AE HefH 2 TS 2L
kubectl get storageclass

* Kubernetes AE2|X| E2fA ME HEE HHH L3 HHS HAotL|CY.

tridentctl get storageclass
* Astra Trident®| S7|2tel AE2|X| SHA MFE FEHE H{H CHZ HHS dASLCL

tridentctl get storageclass <storage-class> -o json
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7|2 AEE|X| SAE SFLIL

Kubernetes 1.60Il= 7|2 2E2|X| 22HA S EFSt= 7150| FItE[AJSLICE AEXIEFF =& S}(PVC)l
H7 EES XIMHGIK| b 2R EF 282 T2H|NYSHE O MEElE AEZ|X| S22jAL|CE

« AEE|X| 22iA HOlo|M =M 'torageclass.Kubernetes.io/is-default-class'E trueZ2 Aot 7|2 AEZ|X|
SeiA S "o gtL|Ct AL [[fEf CHE ZHo|Lt =M BExHE= FALSEZ SHMEL|CE,

* oS BEE MESIH 7|E 2EL2|X| 22HAE T2 ARE[X| 2dAz FHY + ASLICE

kubectl patch storageclass <storage-class-name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'

* ORXOHX 2 o2 - S M8 7|2 2EL|X| 224 FAS MAHY = ASLIC

kubectl patch storageclass <storage-class—-name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"false"}}}"

SE3 Trident M| T2 HS0|= 0] TS Earohs oiFIE AUgsLict,

(D S AE0= o Hof| 3tLte 7|2 AE2|X| S2HATH QL0{0F BfLICt. KubernetesOi|Al & 0|42
S THStE AS 7SN SXSHK= §XI2 7|2 2E2|X| 22271 gle AXME SEPLIC

AE2|X| S A0 et HA=Z AEFLICH

—

0| 0f| = Astra Trident ol = ZHA|0f| CH3H tridentctlO] £25t= JSONLE HE £ Qe HE29| of| L Ct HK
AX[sHiof & JQ FEE|E|Zt AL EILICE.

tridentctl get storageclass -o json | jg '[.items[] | {storageClass:
.Config.name, backends: [.storage] |unique}]’
AEB|X| SAES AFBLICH

KubernetesOi| A AEE[X| Z2HAE AH|SH2{H Ot HEHS AL Ct
kubectl delete storageclass <storage-class>
'<storage-class>'2(=) AE2|X| 22fAZ WH|sHOF BFLICE.
0| AEZ|X| 2HAE Eof| MMEl Y 222 HAL|X| YOM Astra Trident= #|& 2Ha|EtL|Ct,

Astra Trident7} S HEEILILI fsType 2EO ol W 4 ASLICE iSCSI A= L
@ &= Zdol Z&LICt parameters. £sType StorageClassOil UELICH 7|Z StorageClasses=
AMH|SED £ AF28E0] CHA| A8 OF BILIC} parameters. £sType K™ E.
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T8 El Kubernetes StorageClassE AFESI0 PVO| CHot HMAE RHSH=
PersistentVolume(PV) % PersistentVolumeClaim(PVC)2 M-AgtL|Ct O3 Ct2 PVE
ZEof A = JAELCt

-

A"X|EH 8 " (PV)E Kubernetes 22{AE 0[N S2HAH ZE2|X7F Z2H[K S 22|H AEEZ[X| 2| AARIL|CH
£ Z=ILCH"_PersistentVolumeClaim" (PVC)= 22{AE 9| PersistentVolumei| CHSE HMA @FIL|CH

PVCE SH 37| i UN|A BEQ| NS QNOIEE THS 4 YALICH S2AAH B2lxts

— | o EI_I

oA
E
StorageClassE A&t PersistentVolume 37| 3! HHA BE(H: M5 E= MH|A £5)E MUY = JUSLICE

V2 PVCE Myt = ZEO| 252 &Y & AFLICHL

T

ME OLHAE

PersistentVolume M Z OjL|HAE

O] MEZ oiL|HAE £ StorageClass2t HZ = 10GiQ| 7|2 PVE E0| FLICt basic-csi.

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv-storage
labels:
type: local
spec:
storageClassName: basic-csi
capacity:
storage: 10Gi
accessModes:
- ReadWriteOnce
hostPath:
path: "/my/host/path"
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PersistentVolumeClaim M Z OjL|HAE

0[2{¢t ofl= 7[&2X¢l PVC 74 S8 2 EHFLICL

RWO 2 M|A PVC

0| 0f|of| M= 0] E0]| 2! StorageClass2t HZE RWO HUAMA Heto| = 7|2 PVCE B ELICt basic-csi.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-storage
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: basic-csi

NVMe/TCP7} Q= PVC

0| ol = 0]50] Q! StorageClass2t HZE RWO 2 AMA H3H0| A= NVMe/TCPE 7|2 PVCE 20

&ELICt protection-gold.

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-san-nvme
spec:
accessModes:

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: protection-gold
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POD OHL|HAE ME
0| 0fl= PVCE ZLof 24517 fet 7|2 182 HHFELICE.
712 74

kind: Pod
apiVersion: vl
metadata:
name: pv-pod
spec:
volumes:
- name: pv-storage
persistentVolumeClaim:
claimName: basic
containers:
- name: pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/my/mount/path"
name: pv-storage

196



7|2 NVMe/TCP 14

apiVersion: vl

kind: Pod

metadata:
creationTimestamp: null

labels:
run: nginx

name: nginx

spec:
containers:

- image: nginx
name: nginx

resources: {}

volumeMounts:
- mountPath: "/usr/share/nginx/html"
name: task-pv-storage

dnsPolicy: ClusterFirst
restartPolicy: Always
volumes:
- name: task-pv-storage
persistentVolumeClaim:

claimName: pvc-san-nvme

kubectl create -f pv.yaml

i
Jlot

tolstr}.

| By

2. PV AEf

kubectl get pv

NAME CAPACITY ACCESS MODES
STORAGECLASS REASON AGE
pv-storage 4Gi RWO

7s

3. PVCE ZhgeiLCt,

RECLAIM POLICY

Retain

STATUS

Available

CLAIM
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kubectl create -f pvc.yaml
4. PVC &E{E =HolgtLCt,

-

kubectl get pvc
NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE

pvc-storage Bound pv-name 2Gi RWO 5m
5. 222 Pod0fl DI EBILILY.
kubectl create -f pv-pod.yaml
() = sslol 18 482 DUEYE 4 YBLICH kubect] get pod --watch.
6. 280| of| OFREE|0] J=X| &IBL|Ct /my/mount /path.
kubectl exec -it task-pv-pod -- df -h /my/mount/path
7. O|H| PodE AHIE 4= USLICH Pod S8 TE2M2 O 0|4 EXSHX| X[t 2EE2 FX|ELICH
kubectl delete pod task-pv-pod

o

2 KZTSHAA R "Kubernetes 2 Trident LEHE" AEE|X| e AT} QF AFS Xt26H= ditHof| CHSH XtA|SH LIRS 2
EZXSHMA|@ PersistentVolumeClaim 2 Astra Trident7t 282 T 2H| XY st= BHHE X|0{st= O§7H Ha=Tt
E'c;I-El |__| |:|._

=25 2

Astra Trident2S Arﬂértﬁ Kubernetes AI2X7t 282
oI NFS 252 &H&st= o) ZRst A0 chet MEE A& L|CH

iSCSI 255 LIt

CSI ZZH|X'd 2 AtE3t0] iSCSI PV(Persistent Volume)E 2H&tet 4= QI&LICEH

@ iISCSI 28 =22 ONTAP-SAN, ONTAP-SAN-O| 2 0|, Solidfire-SAN E2I0|HZ X| 2l =|H
Kubernetes 1.16 O|AtO| ZBfLICE,

1EH7: 2 & &S X[t = StorageClassE TARLICH

ot
o

=

StorageClass H2|E ME St E AHELICt allowvolumeExpansion BEE &2 £ O|SYLIC} true.

i
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cat storageclass-ontapsan.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontap-san
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

allowVolumeExpansion: True

0|0 ZX5H= StorageClass2| A< allowVolumeExpansion Oj7HHAE T et = MEIStL|CT,

cat pvc-ontapsan.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: san—-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: ontap-san

Astra Trident?} PV(Persistent Volume)E ‘4415104 0| PVC(Persistent Volume Claim)2t HZgL|LCE.
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kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1Gi

RWO ontap-san 8s

kubectl get pv

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON AGE
pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1G1i RWO

Delete Bound default/san-pvc ontap-san 10s

37|12 XS £ QAT E pyE o HATILICE iISCSIPVe 37|12 =X | = 7IX| AlL2| 7t &L CH

* PV7L ZE0|| HZE B2 Astra Trident= 2 E2|X| HAE9| EFS 2 &st1 C|HIO|AS THA| HAFSHH mH

—
AARIS 37|15 =FRLIC

* HAE[X| 942 PVe| 37|E X521 5HH Astra Trident?t AEZ|X| WHAl=E0| EFS =f&tefL|Ct PVCTL

LS 1=

PODO]| HQIY =™ Trident?t CIHO|AS CHA| ZALSH It A|ARIS| F7|E ZFELICE O

HEXNOZ 2tz El F Kubernetest| Al PVC 37|E YH|0|EELILCE,

Of Oi|H|0i M= "AN-PVC'E AtE3t= PODZt &l LIL

kubectl get pod
NAME READY STATUS RESTARTS AGE
ubuntu-pod 1/1 Running 0 65s

kubectl describe pvc san-pvc

Name: san-pvc

Namespace: default

StorageClass: ontap-san

Status: Bound

Volume: pvc-8a814d62-bd58-4253-b0d1-82£2885db671
Labels: <none>

Annotations: pv.kubernetes.io/bind-completed: yes

pv.kubernetes.io/bound-by-controller: yes

volume.beta.kubernetes.io/storage-provisioner:

csi.trident.netapp.io

Finalizers: [kubernetes.io/pvc-protection]
Capacity: 1G1i

Access Modes: RWO

VolumeMode: Filesystem

Mounted By: ubuntu-pod
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ATHA|: PVE SEELICH

1Gi Ol M 2Gi = W E PV 9| 37|E ZHSI{H PVC H2|E HESI0] 'pec.resources.requests.storage’'E 2Gi £
|0l EfL|CY.

kubectl edit pvc san-pvc
# Please edit the object below. Lines beginning with a '#' will be
ignored,
# and an empty file will abort the edit. If an error occurs while saving
this file will be
# reopened with the relevant failures.
#
apiVersion: vl
kind: PersistentVolumeClaim
metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"
volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: "2019-10-10T17:32:292Z"
finalizers:
- kubernetes.io/pvc-protection
name: san-pvc
namespace: default
resourceVersion: "16609"
selflink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 2Gi

PVC, PV, Astra Trident 282 37|5 22lot0] 20| M2 2Sot=X] &fele o= ASLIC].
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kubectl get pvc san-pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 2Gi

RWO ontap-san 1lm

kubectl get pv

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON AGE
pvc-8a814d62-bd58-4253-b0d1-82£2885db671 2G1 RWO

Delete Bound default/san-pvc ontap-san 12m

tridentctl get volumes -n trident

fos=s=ss=s=ssscsessssssssosossssss=s=sssa=s fememe==== e

e L T s frommmem e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o o e e o o e o o e e o o 5 D ) e e i e e frommmom e e

fremmmm=a==s frememsesessss s s s m s s e o s = = e fremememm=s I
| pvc-8a814d62-bd58-4253-b0d1-82£2885db671 | 2.0 GiB | ontap-san |
block | a%7bfff-0505-4e31-b6c5-59£492e02d33 | online | true |

fomssssess s s s s o s e o s sss s osss fremmmemm=s frememesmeeeeaaa=

fem======== e Bt fmm====== fememe==== 4

Astra Trident= ONTAP-NAS, ONTAP-NAS-0| 2 0|, ONTAP-NAS-Flexgroup, GCP-CV, Azure-NetApp-files
I Cof ZZH|X'YEl NFS PVSe| 28 &ae XIigct.

10| 28 && 2 XI5t == StorageClassE A ELICEH

NFS PVQ| 37|15 =H™stz{H HXA 22| X7} "allowVolumeExpansion" 2 EE "true"2 MAst0] 28 2&S
512 AEZ|X| 2HAE LM 6H0f BiLICt.

cat storageclass-ontapnas.yaml
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: ontapnas
provisioner: csi.trident.netapp.io
parameters:

backendType: ontap-nas
allowVolumeExpansion: true

SM glo| AEZ|X| 2eA S o|0] MMt AL 'kubeck edit storageclass'S A0 7|Z AEZ|X| 22HA S
|
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2CH7|: MM StorageClassE AF25H0] PVCE MAEtL|Ct

cat pvc-ontapnas.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: ontapnas20mb
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 20Mi
storageClassName: ontapnas

Astra Trident= O] PVCO| CH3H 20MiB NFS PVE MM dljof HL|Ct.

kubectl get pvc

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 20Mi
RWO ontapnas 9s

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08f3d561-b199-11e9-8d9f-5254004dfdb7 20Mi RWO

Delete Bound default/ontapnas20mb ontapnas

2méd2s

3EHA|: PVE EPLICH

MZ MM= 20MiB PVe| 37|2 1GIBE ZHoI2{M PVCE HEStT M stL|Ct
spec.resources.requests.storage 1GiB 37}
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kubectl edit pvc ontapnas20mb
# Please edit the object below. Lines beginning with a '#' will be
ignored,
# and an empty file will abort the edit. If an error occurs while saving
this file will be
# reopened with the relevant failures.
#
apiVersion: vl
kind: PersistentVolumeClaim
metadata:
annotations:
pv.kubernetes.io/bind-completed: "yes"
pv.kubernetes.io/bound-by-controller: "yes"
volume.beta.kubernetes.io/storage-provisioner: csi.trident.netapp.io
creationTimestamp: 2018-08-21T18:26:447%
finalizers:
- kubernetes.io/pvc-protection
name: ontapnas20mb
namespace: default
resourceVersion: "1958015"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/ontapnas20mb
uid: clbd7fab5-a56f-11e8-b8d7-fal63e59%eaab
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

4THA|: =HE S =elgtLct

= =

PVC, PV, Astra Trident 2&2| 37| &QIst] 37|17} SHIZA| 2S5t=X| &l £ QUELICE.
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kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 1G1i
RWO ontapnas 4médds

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-0199-11e9-8d9£f-5254004dfdb7 1Gi RWO

Delete Bound default/ontapnas20mb ontapnas

5m35s

tridentctl get volume pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 -n trident

o e Fomm -
fom - o fom - fom— +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

- fom o
fom - o fomm - fomm - +
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |

et ittt L fommm - fom e
fom - oo fom - e +

=5 M2

tridentctl importE AHE510] 7|& AE2|X| Z&2 Kubernetes PVE 71X 2 5= JUSLICH

Cte2at 22 XA S QI8l Astra Trident2 222 7I8 2 4= JSLICL

£ n 2128 Containerize 3t 7|Z H|0|E] EEg

Ho| B2 o Z2|AH| 0| Mof| AtEE TIO|E MES| 222 ALSRLIC
7t 2HlSH Kubernetes 22{AHE MM BLICEH

* sl S S0l of=2[7|0|d H|o|g oto|zf|o|M

21 At

1
= 27| Hofl THg 1] AtetsS HESHHAIR.

mjo
N

=
=

* Astra Trident= RW(° 7|-M7]) 32| ONTAP 250t 7t E 4 A&LICH DP(HIOIE E3) 3 282
SnapMirror LA EEQILIC} Astra TridentZ 252 7t 27| Foi| 0|2 2AAH S Zofof FL|Ct.
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g4 A0 gl= 282 /MR Aol Z5LILL &8 =282 7IHMREH 282 EET LIS 7INR7IE

I'

El

i

@ Kubernetes7} 0| AZS Q1AI5HX| 5t &4 EFS PODO| EA AZY &= A7 HE0]
(e]]

EE0M E3] SLIC 0|2 2

SIX|2t storageClass PVCO| X|Z3H{OF 5t Astra Trident= 7HM 2= S¢t 0| Oi7if H~E AFESHX| @b&LCE.
2EE|X]| SlAEs =25 dd S0l 2E2|X| EG0| W2f AL 7hse 20| MEst= | AFEE LT =&0] 0]0]
ACBZ IR = %?J = el eIt QIELIC mEt 280| PVCH| X|FE AEE|X| 222 LX|SHK|

o= HHollC E= E0f %U:‘lﬂfE 7t 7|0 AoigtL(Ct.
7|Z= HIX 37|= PVCOHIM ZXE| D MEEIL|CH AEZ|X| EZIO|HOIM 222 71 & PV= PVCO]| CHSH
ClaimRefE At23t0] MM EL|Ct
° M0 27bA| ghet Mo Mol 2 M™EE 0 JESLICH retain PVOIA KubernetesOllAl PVC 5! PVE
MIHMOZ HIQITSHH AER|X| S AQ| HIA| hat X 1o MAHo| ShA| BIHA| ghet 1l HAHO|
O] EElL|CY.

° AER[X| SE A0 HIbM| Hhet YA 0| 2l B2 delete, PV &H| A| X S&O0| AFH|EICH

Oﬁ
1z

SHAI= 0| A FlexVol %! LUN2| O|E& HIELICH 2(8) St =
UELICH -—no-manage H2|=|X| = EES 71 2{H Z2 I E X|HLLICH E AHESH= B2 --no
-manage, Astra Trident= 7HA|2] & F7| St PVC E= PVOf| CHet =71 &S -)F °|'I| AELICEH PVZE

MHEE AE2X] 282 MHEX oM =5 2E 8 EE 37| =Fa Z2 COHE HYT FAIELIC.

7|28 O Z Astra Trident= PVCE 22|t

or9-

0| M2 7H|0|3}=E YIAZ =0 Kubernetes= AFE2StD, 12 X| &1 Kubernetes 2|2

AE2|X| 2E2| 2I0|ZAO|Z2 S HEotH = R0 FELIC

o 8X2 7f 1 Z PVCet PVIt HE|ER=X] HEE LIEIUE F 7HX| SHRZ

PVC g PVOl| = te|
HMotALE HAHY & l&LCt

So| %7
NS 0f 242 5

2 M8 > UELICH tridentctl import & =2 282 7HHSLICE.

- g7 28 S Y(PVC) T (Ol: pvc. yaml)E AHESIH PVCE WM HLIC} PVC IR0 = CHS0| Z&E[0{of

SIL|C} name, namespace, accessModes, % storageClassName. MEHHOZ 2 X|HE 4 QUSLICH

unixPermissions PVC H9|.

=)

E| & ArZOl of| LTt

rjo
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace
spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class

(D PVO|E = 28 37| &2 F7h 07 Ha= ZESHK| ORY AR, O] 2 213l 7HM 27| HHEO|
Aojg 4= ASLICH
2. E ME%LICt tridentctl import =252 E8St= Astra Trident HiAIEQ| 0| S0t AER|X|0M =2 ES
Q51 AEst= 0|2 (0dl: ONTAP FlexVol, Element Volume, Cloud Volumes Service Z2)2 X| M=
HFALICH E SEIYLICH -£ PVC IHYe| Z=E X[HSIEH Q7 HRetL(C}
tridentctl import volume <backendName> <volumeName> -f <path-to-pvc-
file>
ofl

X #ElE =2to|Hof Tt ChE =28 7HHM 27| ol AESHIAL.

—

ONTAP NAS %! ONTAP NAS FlexGroupS X|&gtL|Ct

Astra Trident= £ AFE510] =& 7t 27|E X[AELICH ontap-nas % ontap-nas-flexgroup E2H0[H.

* £ Z2I8LICt ontap-nas-economy E2I0|H 7t gtreeS 71K 21 2|8 4= i&L|CH

@ * £ 22IPLICt ontap-nas % ontap-nas-flexgroup EEI0|HE 5 =8 0|52 515K
OFAL|C}
Lo d .

ONTAP-NAS E20|HZ MM E 2t EE2 ONTAP 22{AH9Q| FlexVolLICt. ONTAP-NAS E2t0[HE ALE 5t
Flex\VolS 7ML Etole =it | r ONTAP S2{AE{0f 0|0 ZX{SH= FlexVol2 ONTAP-NAS PVCE £l& 4
ALt OFXt74X| 2 FlexGroup volse= ONTAP-NAS-Flexgroup PVCE 7tX 2 4= U&L|Ct

ONTAP NASZ| 01|

ChE2 2eltl= 2§ 2

kl

RIE|X| §h= =8 1M 27(9] o /LT

r
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=
e =25

LIS Olol M= 2= 282 7t ZLIC managed volume HAZONAN S(E) MEHRLICH ontap nas:

tridentctl import volume ontap nas managed volume -f <path-to-pvc-file>

e tomm - fom -
fomm - o e pomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

o fomm - fom e
fomm o fomm fo—m +
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6a4-b052-423b-80d4-8fb491alda22 | online | true |

o fo—m fom -
fomm o fomm - fomm - +

HE|EX] b= =28

[E g

E M2 If --no-manage argument, Astra Trident= 282| 0|8 HHEX| k&Lt

LIS ool = E 7t ZLICH unmanaged volume & +8LICt ontap nas MYIE:

tridentctl import volume nas blog unmanaged volume -f <path-to-pvc-
file> --no-manage

o e Fomm -
fom - o fom— - fomm - +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fommm————— fomm -
fom - o fomm - fommm - +
| pvc-df07d542-afbc-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5ab6f6ad-b052-423b-80d4-8fb491ald4a22 | online | false |
o - fommm - fomm -
fom— - o fom - e +

ONTAP SAN

Astra Trident= E AMESHY 2& 71K 27|E X ELICH ontap-san E2IO|H. Of|ME= 28 71H 7|7t X HE|X]
%UELICH ontap-san-economy E2H0[H.

Astra Trident= ! LUNO| Z&HEl ONTAP SAN FlexVol2 7t 2 4= QJ&LICE 0l o YX|BHLICt ontap-san

EZ20|H - 2 PVC Y FlexVol LHS| LUNOI| CH$ FlexVolE MM EtL|Ct. Astra Trident= FlexVolE E22{2F PVC
Molet HAABILILCE,
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ONTAP SAN 0|

ChE22 Helkl= 2F % 2el=X = 28 7t 79| oYL ct.
HE| =28
=

2| 282 8% Astra Trident?} FlexVol2| 0|2 £ HHEL|C} pve-<uuid> U FlexVol LH2| LUNS Of

LIS OIXo[ M= 2 7FMELICH ontap-san-managed Ol Y= FlexVolILICH ontap san default SHAE

tridentctl import volume ontapsan san default ontap-san-managed -f pvc-

basic-import.yaml -n trident -d

Fommemmcrmsrerrrrrrrrr e re e e mm o Fommmmmm= Fommemmcemeomo=e
Fommmmmmm== e et Fommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmessseseses s s s s e e it fommmmmmemememe=
Fommmomomoe Fommemereressmrrermrmesessoemenoemomoms Fomommmme Frommmmomos +
| pvc-dbeedf54-4e40-4454-92£fd-d00£c228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’57 | online | true |
Fommmmmmmmsmeosormrreroesmememeneoeoememmm o Frommomome Fommmmmmomoomoos
Fommmmcmms e et Fommmmmms Fososmsmss +

HE|EX] = =28

—

CHS ollofl A

r T

£ 7™M ZLIC unmanaged example volume £ F8L|Ct ontap san HAIE:

tridentctl import volume -n trident san blog unmanaged example volume

-f pvc-import.yaml --no-manage
e e Poccmmmmm= e L L e
Pommmmmomm= e e et e Pommmmmmm= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
oo e e e e s e e Pomcmmmmm= Pomcmmmcceemees
fom e fom - fo———————— +
| pvc-1£c999¢c9-ce8c-459c-82e4-ed4380a4b228 | 1.0 GiB | san-blog |
block | €3275890-7d80-4af6-90cc-c7a0759f555a | online | false |
o t—— St ————
oo B e e e e et Pommmmme Pommmmmmm= +
CtS ofloll EAIE! X3 IQNEZ Kubernetes ‘== QN2 SR5H= igroupOll LUNO| |0 = 32 2@F 7t

HIMSILICH LUN already mapped to initiator(s) in this group. 2= 7INM22{H

M7 tAHLt LUN OHE S oiR|SHOF BfLICt.

O[LIA[OfO|EE
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Vserver  Igroup Protocol 0S Type Initiators

k8s-nodename.example. com-fe5d36f2-cded-41f38-9eb@-c7719fc2f9f3

iscsi linux ign.1994-05.com.redhat:4c2elcf35e0
unmanaged-example-igroup
mixed linux ign.1994-085.com.redhat:4c2elcf35e0

Astra Trident= £ AF2350] NetApp Element 2AZE2|0{ 5! NetApp HCI 28 7t 7|2 X|etL|Ct
solidfire-san E2}0|H{.

Element S210|t= 52 28 0|58 XBLIC 2L} 52 25 050| Y= Y2 Astra
©) TridentOll§ 275 HIBILICE O XIS sf2sfeizt 888 BE4tD DRT B OIS NSV OIS
=xE 282 JMSLIC
24 of|H|
CH2 oMo M= 2 7P ZLICH element-managed HAIES| EF element default.

tridentctl import volume element default element-managed -f pvc-basic-
import.yaml -n trident -d

fos=========sscsessssssssososss=s=========c femem==== R
fmmmmmmmaaa e fmmmmmaae fommmemaae +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e fommmmaae fommmmm s
fressmmsamms R e T e I
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |

frossssses s m oo e s e o s e e s e e fosssssssemeea==
fe========a R Bttt f======== femmme==== +

Google E2IRE S E
Astra Trident= E AMESHY 2 & 71K 27|E K| YLICH gcp-cvs EEIO|H.

Google Cloud Platform0ll A NetApp Cloud Volumes Service7f X o= 282 7t e{H of e
@ =5 dEEV|ECE ZEES MNEYLILL EE EE=02 = I—HELH7| d=2e |%—'?'—9= LICt . /. Ol

E01,LHELH7| B2} HLR10.0.0.1:/adroit-jolly-swift, 28 2= YLICt adroit-
Jjolly-swift.
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Google Cloud Platform?2| of|
LIS OIAo[ M= 8 7FMELICH gep-cvs MAEL| & gepevs YEppr 28 82 ™ adroit-jolly-swift.

tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

o e fomm -
Pommmmmmm== e e Pommmmm== o= +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmesesesese s s s s e ss s o= P
Fommmmmomoe B e e e e e e Fommmmmoe Frommmmomos +

| pvc-ad6ccab7-44aa-4433-94bl-e47£c8c0fad5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
Fommmmmmmmomeorrrrrrrrre s re e mm o Frommmmom= Fommmmmcemoomo=s
Fommmmmmmms et Fommmmms Fommmmmme= +

Azure NetApp Files

Astra Trident= £ AFE3t0] 28 7IM27|E XHSYLICH azure-netapp-files E2I0[H.

rr

Azure NetApp Files 282 7IHE{H sid 28 2EE 7|FC= 82 AEYLICL EE 8=
0|2 28 UEW7| 2o YRYULICt : /. OIE =0{, OIRE E27t 2l 32
10.0.0.2:/importvoll, 28 A=E2= YULICt importvoll.

Azure NetApp Files2| 0|

LIS O oM = & 7FMELICH azure-netapp-files WA EL| ZE azurenetappfiles 40517 28 82
E3 importvoll.

tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

Fommmmrcrmsmerrrrrrrrrrere s o e e mm o e Fommmemememeoes
Fommmmmmm== e me s s s s e s s s eees Fommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

Fommmmmmemsmessseseses s s s s e o= P
Fommmomomme Fommemereressmrrermrmesessoemenoemomoms Fomomomme Frommmmomos +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |

Fommmmmmmmomoososorrerosmememe oo meoemmmmm o e e Fomcmmemememonos
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Jot= =80l 20] L= o[F1t 20
=
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AH25HH
£ =52 i Kubernetes 2|AA(PVC)0]| AlEstD &1 A| Of

M ALEXL X =& 0IF o AHEXL X1 20

=
=
ALt dd, 7t 27| EE= S|t

Astra Trident

AlZfsto] ol

= X¥:

MEX XIE 7tset 28 0IF 2 &[0l

YLIC},

ol

Al

r

M.
i
oK

27|

0
Mo
Hn

AH A

L|C}.

0|5 HEEE WE

F

2. ONTAP-NAS-Economy E2t0|H{ 2| 22 Qtree =& 0|5

3. ONTAP-SAN-O|Z 0| E2H0|HHO| A LUN 0|

IL|C},

=
=

ot ot

ONTAP 2I|0|A =2t0[H 2t

EO
| e

1. AF8XtXE 7tset 28 o

2. NEX XY 7tset 28 0I18

PN
Af

ze 5

MEX XIHE 7tstet 2F 0l&2
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AEEX| HEAE AEEY = YSLIC
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2E 279/ of

{

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"defaults": {

"nameTemplate":

"{{.volume.Name}} {{.labels.cluster}} {{.volume.Namespace}} {{.volume.Requ
estName} } "

}s
"labels": {"cluster": "ClusterA", "PVC":

"{{.volume.Namespace}} {{.volume.RequestName}}"}

}
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EE o

"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "ontap-nfs-backend",
"managementLIF": "<ip address>",
"svm": "svmQO",
"username": "<admin>",
"password": "<password>",
"useREST": true,
"storage": [
{
"labels":{"labelname":"labell", "name": "{{ .volume.Name }}"},
"defaults":
{
"nameTemplate": "poolOl {{ .volume.Name }} {{ .labels.cluster

}Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"
}
by

"labels":{"cluster":"label2", "name": "{{ .volume.Name }}"},
"defaults":
{

"nameTemplate": "pool02 {{ .volume.Name }} {{ .labels.cluster

1Y _{{ .volume.Namespace }} {{ .volume.RequestName }}"

}

S oK E BEYLIC

o1

"nameTemplate": "{{ .config.StoragePrefix }} {{ .volume.Name }} {{
.config.BackendName }}"

ol 2*

"nameTemplate": "pool {{ .config.StoragePrefix }} {{ .volume.Name }} {{
slice .volume.RequestName 1 5 }}""

214



23O gt Abet

- BE27NRE R 7|E 280 EF Al 20|20| = 202t 20| 0| FOIO|EELICE oS SH
CHZ2t {"provisioning":{"Cluster":"ClusterA", "PVC": "pvcname"}} & &LILCt.
2. felElE BEES 7IMQE 2R 28 0|52 WollE Folo| RE 2t HolE 0| HES S WELICE
3. Astra Trident= AEZ|X| BEAL U= 20| A HAMXF AFR S X|&ISHK| Qb&LCE.
4. HIZSIOZ 1R =8 0|50| YHE|X| &2 AL Astra Trident= & 7Ho| 2H 2XE FIt6t0] IRst =8
0|2 %ﬁ’é}'%“-ltf.

5. NAS ZH| =282 AH8X X|H 0| Z0| 64X+
X|™gtL|CE CH2 2= ONTAP E2t0|Ho| &F
AgiL|ct.

xtet AL Astra Trident= 7| &
(=) 0
°

2 Y 7Alof o2t 282l 0|12
£E 0|50| 0|5 HMets xut5H =&

MM T2 MAT}

HIZAHO|A HA[OM NFS 2EES SRELIC

Astra TridentS ArESHH 7|2 HIYAHO| 20N =&FS A4t ofLf 0| &9 H=
HYAHO| AN SRE = ASLIC.

Astra EZ|HEE 2| A CRS AHESIHH StLt 0] 42| Kubernetes U AH 0| A0 A ReadWriteMany(rwx) NFS
EES QM 2R 4 UASLICL 0] Kubernetes W|O|E|E £2M2 Ct3 1t 22 o|H S MISELICEH

o HotS HESHY| Qo CHkst 9| A M|A X0
* D E Trident NFS 28 E210|HQ} SSHEIL|C}

* tridentctl EE= 7|E} 7|2 Kubernetes 7| 50| OFHl 7| 50f o =X & L|Ct

O| Cto|{ a2 27l 2| Kubernetes HIJAHO|ANA NFS 28 &3RE 20 ELICI.
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----------------- 4 Primary PV Secondary PV e —

"primary" : f 'seconda
o Q *—L._nﬁmﬁ%aga

£ Trident
namespace
v TVol >

I
1
1
1
1
I
1
1
1
I
1
1
1
I
]
1
1
1
¥
1
1
1
I
1
1
1
1
1
1
1
bl

- e o o e
H

TridentVolumeReference
primary/pvci
4 . ’
---------------- - Storage B G CE P TP
Volume
2 A|Et
R HATIOE NFS 28 SRS A8 £+ ASLICH
o EES SRIEE AA PVCE FAEILICE
A HYAHO|A ARKHE AA PVCE| H|O[E{0]| HMAS £ U= HotS FO{RILICE
9 CH4& LI AT O|AOA CRE 2HE £ U= HTHE BOo{gfL|Ct
SHAH Z2|Xb= A HLADO|A Sl ARXHNAH E2|AMVolumeReference CR2 A S £~ Ql= #HoHS

FofgL|tt.

CHAN H AT O] A0|AM E2|HVolumeReference £ A stL|C}

CHAN | UAT|O| AL ARXH= AA PVCE £X517| Q8 E2|VolumeReference CRE A A SHL|LC.

o CHet ddAmo[ A0 M 5t9| PVCE 2HELICE

Chat HiYAT0| A0 AQXH #E PVCY Hl0|E| AAE ALBBHI| 2I8H 519 PVCE BHELIC,
A2 5 T4 U JAHO|AS TSI}
HOtS BEEE| I IYAHO|A 2t BRE AA LIYAHO|A AQK}, SHAE| Ba|X 3 4 QAT O|A




AR YWY 3 =XV 2T A HE2 ZF TA0M X[FELICE

CHA|
1. * §2 HAAO|A ARX}: * PVCE THSLICH (pvcl)E CHA HYATO|ARL ZRE U
AA HYAHO|AL] AL (namespace2)E AHEELICH shareToNamespace F4.

rir

232 ROt

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvcl
namespace: namespacel
annotations:

trident.netapp.io/shareToNamespace: namespace?

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Astra Trident?} PV & BHAIE NFS AEZ|X| 258 MMEHL|CT.

c HEE FL2E FES A5 PVCE o2 HQAT0|A0 SR
LSt 25

>

0
o>
C
o
2
i
n
r2

SLICt trident.netapp.io/shareToNamespace:
namespace?, namespace3, namespace4.

() - =A8e RS YAAmol A0 BRY 4 YALICH+. S SV, k2T ZaLc
trident.netapp.io/shareToNamespace: *

° PVCE YO|0|ESI E Zotet & JUELICE shareToNamespace HHMEX| FM S FIte
2 AELCh

2. » S2{AE 2|t CiA HJAHO|A ARXIOA| CHAM HIRJIATHO]ANA E2|HIVolumeReference CRS
MM 4 Q= HBHS 25| o A2 A XM 2 MMt kubeconR3HsHIAIL.

3. *CHAN | AT O]A AQKE: * AA HJUATO|AS & ZESHE CHA QYA DO| AN AN E2|HVolumeReference
CREZ tELIC pvel.

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel
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4. * A HAAHO|A ARXE: * PVCE 2HELICE (pve2)E CHA HAAHO|AO|M AR BILICH (namespace2)E
A RILICE shareFromPVC H& PVCE K| Hot= A,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

trident.netapp.io/shareFromPVC: namespacel/pvcl
name: pvc2
namespace: namespace?2

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() & Pvcel 371 A4 pyCELt R7iLE Zotor gLict,

21

Astra Trident?t & $&LICt shareFrompve CH& PVCO| M S 71510 Ly PVE # 2 PVE 7t2|7]= XA
AER|X] 2|AATtQl= 5t 2B 2 st A4 pV AER[X| 2[AA S SRYLICL & PVCeE PVIL HEC=
HEA|ELCE

o
T

o2 LIYATO|A0M SRE= E&FS MHME + AUSLILE Astra Trident= &2 L1|°'*111|0|*01|A1 &0 chet
A

HMAE M3t E5S SRot= CHE HIYATHO| A CHet AMAS RX| 22|LICL 2ES HXS= 2=

YA O| AT MIAHE|™ Astra Trident?t 2E2 AFA| LT

ME tridentctl get o2 282 FalgfLICt
E ME8%LICHtridentctl REEIE|, E HAY = UELIC get 6I7 EES 7IN= BHYULICE XM LB

CI2 23 &= o}*'AIQ.../tr|ment-reference/trldentctl.html[tridentctl HH S FM].

Usage:
tridentctl get [option]

MK

2 3:

* °-h, --help: =EO| i3t =S ELULICH
* ——-parentOfSubordinate string: ot¢| ¥I2 S2ECZ #2|E H|greiL|C}.

* ——subordinateOf string: =28 £oIZ #2| X|et.
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Mgt Abet

* Astra Trident= lZH“ HYAALO|AV} SR S EM M= A
ALESI 357 =& HI0|EE HO{MX| == sff0f BHL|C}.

fjo

oS = AUSLICH It FF E= 7|EF Z2MAE

* E HAHSI] A& PVCO| CHEE HMAE F[AY 2~ YIELICE shareToNamespace &£
shareFromNamespace &4 = MH| TridentVolumeReference UELICE °HA1|ﬁ Hotg FA5HH
5t¢l PVCE Atd[sHioF ghL|ct.

* o5tel 2BUIME 2”4 22 W DI2-E A8 E = SlELICH

* HIZE A AI7| BERLICE "NetAppTVE EESHIAIL",
CSI EEZX|E AS-LICE

Astra Trident= 2 AM25}10| Kubernetes 22{AE(| e = EE MEfHOZ MM HZEY
2 QALICH'CS| EEZZX| 75",

e

CSI EEZX| 7|52 A ESIH X[ U 71824 S0 a2t %Eoﬂ CHOE BM|ATE = EQ| St O 2 K|oHE &
A&LICH REL| 22tR2E ZZXH= Kubernetes Z2|XF7F FY 7|Hte] L EZS MA S 4 QI&LICE

L= o2 X199 o] 7t8d SHof| #|X|2 = ASLICH Astra Tndent— CHs & °“'°“ 0}9|E“I101|A1 YIAZEE EE
IZH|X'J S X|&st7| 2I8 CSI EEZX|E AL LI

CSI EE2X| 7|50 chof XHAI8| Lot AR 017"

Kubernetes= & 7HX| 1{%t 28 HIQIY REE M3 2tL|CH

mo

* 2t 8l volumeBindingMode & £ AEELICI Immediate, Astra Trident= EEEX| Q14| Ql0| 2&
MMeLICH S& HIQIY 9 88 T 2H| N2 PVCIt ‘HEE mf X2|ELICt 0[Zd0] 7|2t LICt
VolumeBindingMode Eot EZEX| M| Z1S MESIX| ob= S AHO| MgetLICL L 252 28
Pod?| 0f|2f QA0 SLE|X| et M EL|CE

ey

* VolumeBindingModeE WaitForFirstConsumerZ &&5tH PVCE AtE35t= PODZ} of[2f 5! MM El m77}x|
PVCO| gt S+ 282 M4 X HIQIYO| X|HELICE O|HA otH EEZX| Q7 Ao [t M8&l= LH
Het2 sF57| 2l 20| M ELICH

@ WaitForFirstConsumer2| HIQIE R EN|= EZEX| 2|0|=20| HQSIX| &&LICH O] 7|2 CSI
EZEZX 7|50 SEHAHOZ A2 £ USLICH

»Q3

CSI EEZX|E AIE3I2{H C}20| ZQBtL|C},

S

i

AESH= Kubernetes 2 AE "X E| = Kubernetes H "
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kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el1le4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amdoc4"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df"”,
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

* 2 AH LE0= EEZX| Q1A topology.Kubernetes. io/region' 3! topology.Kubernetes.io/zone')2
2718H= 2|0 =0| LO{OF BLICE. Astra Trident?t EEEZX| QIAIS 2lsH AX|=[7| Mol 2HAES| =0 0|2{%t
2[0]£ * O] RUO{OF LT},

kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

{ .metadata.labels}]{"\n"}{end}' | grep --color "topology.kubernetes.io"
[nodel,
{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "kube

rnetes.io/arch":"amdo64", "kubernetes.io/hostname" :"nodel", "kubernetes.io/
os":"linux", "node-

role.kubernetes.io/master":"", "topology.kubernetes.io/region":"us-
eastl","topology.kubernetes.io/zone":"us-eastl-a"}]

[node2,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "kube
rnetes.io/arch":"amdo64", "kubernetes.io/hostname" :"node2", "kubernetes.io/

os":"linux", "node-

role.kubernetes.io/worker":"", "topology.kubernetes.io/region":"us-
eastl","topology.kubernetes.io/zone":"us-eastl-b"}]

[node3,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "kube

rnetes.io/arch":"amd64", "kubernetes.io/hostname":"node3", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/worker":"", "topology.kubernetes.io/region":"us-

eastl", "topology.kubernetes.io/zone":"us-eastl-c"}]

1ED]: EZZX| Q14| #l= M

Astra Trident AE2[X| SHAIE= 712 M FHof| [f2t =ES MHHMOZ TZH|XMISIEE HAZ 4+ Q&LICH 2

[ S B |
HHAlEo= X HE= Y U %' A 553 L-|'E|'LH'_ MEd™ SE0| LHE 4 supportedTopologies USLICE.
o|2{3t WA= E AF23H= StorageClasses2| 22 KIYE|E HH/HH0l|M o ofFEl ofZ 2|70 Mol REdH=
Z0) 20| MAEL|CH
CHee woll= Folo| oLt
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YAML

version: 1

storageDriverName: ontap-san

backendName: san-backend-us-eastl
managementLIF: 192.168.27.5

svm:

iscsi svm

username: admin

password: password

supportedTopologies:

- topology.kubernetes.io/region: us-eastl

topology.kubernetes.io/zone: us-eastl-a

- topology.kubernetes.io/region: us-eastl

topology.kubernetes.io/zone: us-eastl-Db

JSONZ

{

EESHMAIR

"version": 1,

"storageDriverName": "ontap-san",
"backendName": "san-backend-us-eastl",
"managementLIF": "192.168.27.5",

"svm": "iscsi svm",

"username": "admin",

"password": "password",
"supportedTopologies": [
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-a"},
{"topology.kubernetes.io/region": "us-eastl",
"topology.kubernetes.io/zone": "us-eastl-b"}

]
}

®

'SupportedTopologies'= WA E & X|H S JH 5= 2 MFot= O AFZELICH of2{gt Y 2
P2 StorageClass OAM MSE = A= 618 758 2o SF2 LIEHHLICE BAZ0|M XS E &=
X gl ol st2| Zeto| X =l StorageClasses2| AL Astra Trident= HAIS 0| EE2
AHMSH|C}

ood .

AE2|X| 222 'SupportedTopologies & Mg = UELICL CIS O|E HZSHMAIL.
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version: 1
storageDriverName: ontap-nas
backendName: nas-backend-us-centrall
managementLIF: 172.16.238.5
svm: nfs svm
username: admin
password: password
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b
storage:
- labels:
workload: production
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-a
- labels:
workload: dev
supportedTopologies:
- topology.kubernetes.io/region: us-centrall
topology.kubernetes.io/zone: us-centrall-b

0| oi[of| M= "reGion" X "zone" 20| £0| AEE|X| Z2| ?|X|Z LIEHHLICE. "topology.Kubernetes.io/region” 3!
"topology.Kubernetes.io/zone"2 AEZ[X| E2 A = U= fIXIE X[FHL|CH

2¢HA|: EEZX|E QA SH= StorageClassesE M| gfL|Ct
S AEHQ Lo HZ2El= EEZX| 80|28 7|HOZ StorageClassesE MO[6t0] EZZX| HEE Tetet £
ASLICH O|FHA| 6tH PVC QM0 Cist S 2 Hets o= AEE|X| ZE1t TridentOll M H2ots 282 AFEE = A=

LEof 5k9 MEZE ZFELICE

CHS OIS HZSHUAIL.
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: netapp-san-us-eastl
provisioner: csi.trident.netapp.io
volumeBindingMode: WaitForFirstConsumer
allowedTopologies:
- matchLabelExpressions:
- key: topology.kubernetes.io/zone
values:
- us-eastl-a
- us-eastl-b
- key: topology.kubernetes.io/region
values:
- us-eastl
parameters:

fsType: "ext4d"

20| |23t StorageClass & 2|0l A volumeBindingMode= WaitForFirstConsumerZ &A™ EIL|C}. O]
StorageClassOll R HEl PVCE= PODO||A| £ EE wi7tX| RS SHX| @&LICH 2|1, “allowedTopologies™= AHE2E
X1t X|< 2 M Z$ICt. NetApp-SAN-us-east1 StorageClasse= 2|0l H2| 2l 'AN-BACKEND-Us-east1' 212l = 0f| A
PVCE M-dglLct.

3CHA|: PVvC M 8l ALE

StorageClass”t ‘44 &[0 BHAI=0]| IHE =™ PVCE MM = JSLICEH

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-san
spec:
accessModes:

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

O BiLIHAEE AFESI PVCE THEH CHEat 22 20t LlietL|Ct
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kubectl create -f pvc.yaml
persistentvolumeclaim/pvc-san created
kubectl get pvc

NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS

AGE

pvc-san Pending netapp-san-us-eastl

2s

kubectl describe pvc

Name: pvc-san

Namespace: default

StorageClass: netapp-san-us-eastl

Status: Pending

Volume:

Labels: <none>

Annotations: <none>

Finalizers: [kubernetes.io/pvc-protection]

Capacity:

Access Modes:

VolumeMode: Filesystem

Mounted By: <none>

Events:
Type Reason Age From Message
Normal WaitForFirstConsumer ©6s persistentvolume-controller waiting

for first consumer to be created before binding

Tridentoll M 2&S &3t PVCO| HIRIE3I2{H PODOIM PVCE A ELICH CHZ O|E HESHYAIL.
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apiVersion: vl
kind: Pod
metadata:
name: app-pod-1
spec:
affinity:
nodeAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: topology.kubernetes.io/region
operator: In
values:
- us-eastl
preferredDuringSchedulingIgnoredDuringExecution:
- weight: 1
preference:
matchExpressions:
- key: topology.kubernetes.io/zone
operator: In
values:
- us-eastl-a
- us-eastl-b
securityContext:
runAsUser: 1000
runAsGroup: 3000
fsGroup: 2000
volumes:
- name: voll
persistentVolumeClaim:
claimName: pvc-san
containers:
- name: sec-ctx-demo
image: busybox
command: [ "sh", "-c", "sleep 1h" ]
volumeMounts:
- name: voll
mountPath: /data/demo
securityContext:
allowPrivilegeEscalation: false

0| podSpec us-east1 XA Z2XSH= =0 A pPodE 04|25t us-east1-a EE= us-east1-b S /= =
SO0l A MEHSHES X|A[LICE

Ct

dlo

522 BRGNS,
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kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

app-pod-1 1/1 Running 0 19s 192.168.25.131 node?2
<none> <none>

kubectl get pvc -o wide

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE VOLUMEMODE
pvc-san Bound pvc-ecblelal0-840c-463b-8b65-b3d033e2e62b 300Mi
RWO netapp-san-us-eastl 48s Filesystem

Zotet Al E S A0 ERLIC} supportedTopologies

= 'tridentctl backend update’S At235t0] 'upportedTopologies' S22 Z S E HHO|EE 5=
|= o0 Z2H|MJE MXNo| SES FX| %M =& PVCO|TH AFEEILICEH

oN
o> I
]
E
o N

Lict.

KtMISE LIS 2RISHHAIR
* "UH|O|LA0] it 2| a2 S 2| RLC

° “EI:E HEﬁHjlu

g7 EE(PVS)Q| Kubernetes 28 AHA2 SE2| A|A A2 S XA ELICE Astra
AHARS MMSET Astra Trident 2/ 50| A M=l AHAIS
JMM1, 7|E AMAM M S ES HHstD, AHAMA 28 HOIHE S7Y + JASLICH

e

oM =28 AHAS X JELICH ontap-nas, ontap-nas-flexgroup, ontap-san, ontap-san-economy,
solidfire-san, gcp-cvs, X azure-netapp-files E2{0[H.

AlZfot7] FHof

AHAS ALSSHHEH 2|2 AR HEE2{Q CRD(AHEAL He| 2|AA Ho|)7t RLo{0F FLICL Kubernetes
Orchestrator2| X1 IL|CHO|: Kubeadm, GKE, OpenShift).

Kubernetes Bl I A| AL ZIESE] 5! CRDIt XY E|X| 42 3R £ HBXRSIMAR =5 AWM HEEZE
HH BT

@ GKE 280l 2R A 28 AHME MdY 32 24 ZIEEE S HHSHX| DHYAIL. GKE=
LHEE SAHT ARAE 2

226


https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/configuration/manage-resources-containers/
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#nodeselector
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/#affinity-and-anti-affinity
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/
https://kubernetes.io/docs/concepts/scheduling-eviction/taint-and-toleration/

1. & MMELICH volumeSnapshotClass. AHM[St L2 & HZESHIAIL "VolumeSnapshotClass'".

£ ZS2I8L|Ct driver Astra Trident CSI E210|HE 72| ZL|Ct.
AE £ UELICt Delete EEE Retain. E E AETH AR Retain, AEZ|X]
x

° deletionPolicy =
M AHA2 Tt = BRUE S| ELICE volumeSnapshot 2|7t AK|E| R & LICE.

S AE9| 7|2 =2
ol

cat snap-sc.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

2. 7|1Z PVCO| AAtS MMLICt.

of
° O] oflof M= 7|1E PVCe| AAS HdetLtt.

cat snap.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: pvcl-snap
spec:
volumeSnapshotClassName: csi-snapclass
source:

persistentVolumeClaimName: pvcl

° 0| Of|o[ A= 2= PVCOIl CHS 2§ ARAF K| E MMBLIC pvcl AHAF 0|E0| 2 HEE|0] J}SLICH
pvcl-snap. VolumeSnapshot2 PVC2t FASHH 2F #2t#0| JEL|CH volumeSnapshotContent A
2RSS LIEHH = A LT

kubectl create -f snap.yaml

volumesnapshot.snapshot.storage.k8s.io/pvcl-snap created
kubectl get volumesnapshots

NAME AGE
pvcl-snap 50s
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o E MY £ EL|CE volumeSnapshotContent 2| 7HA| pvcl-snap VolumeSnapshots AEHSL|CL.
£ Z2=/2LICt Snapshot Content Name 0| A4S XS SH= VolumeSnapshotContent KIS
AlMBiLIC) £ 223LIC Ready To Use H7H B4 AWAS ALZSI0] Al PVCE M4 S 4+ Age
LIEFHLICE.

kubectl describe volumesnapshots pvcl-snap
Name : pvcl-snap
Namespace: default
Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8alca-9826-11e9-9807-
525400£3f660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:29Z
Ready To Use: true
Restore Size: 3Gi

E8 AHM0IM PVCE MHELIC

st 4 QUELICH dataSource 0|20]| 2l VolumeSnapshotE ALE30 PVCE MMELICt <pvec-name>
CIO|Ef AAZ AFSEILICE PVCTF MM El = PODO|| £%}5t04 CHE PVCEL ORI 2 AR 4= A&LICE.

(D PVC= £ SEI St HAlEof| M MM ELICH S HZSHYAIL "KB: Trident PVC A H A0 A
PVCE dddt= A2 tiA| Ao M HHEE & GlELITt.
CHE OloiM = £ AHE5t0] PVCE ZHdetLICt pvcl-snap S HIO|E| &A= ALEIL|CE
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cat pvc-from-snap.yaml
apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: pvc-from-snap
spec:

accessModes:

- ReadWriteOnce
storageClassName: golden
resources:

requests:

storage: 3Gi
dataSource:

name: pvcl-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

=8 2HMS 7INBLIT

Astra Trident?t £ XY &LICH "Kubernetes AP T2H| K&l AHAF TEMA" A BE|X7 E(B) 48

UEE 5™ volumeSnapshotContent Astra Trident 2| £0f| MM El JHA| 5! AMHAF 77|

AlZtst7| o

Astra Trident7} AHAFC| ARl 22 MMSIHLE 74 2F0F BFLIC,

THA|

1.« 2 AE #H2|X|: * E MMTLICH volumeSnapshotContent SHAIE AMARS XX StHE ZHA|QILICEH 22{™
Astra TridentO|A] ARAF I EZ L7t AIZHEILICE

° Of| M Wl = AHAFO| 0|2 X RLICt annotations WX
trident.netapp.io/internalSnapshotName: <"backend-snapshot-name">.
E X|™YELICt <name-of-parent-volume-in-trident>/<volume-snapshot-content-name>

QIX| snapshotHandle. O BE = 2| 2| ARMAF WMXLIt Astra Trident0l| X|SdH= R DEL|CH
ListSnapshots £2}.

(D £ Z2I8L|Ct <volumeSnapshotContentName> CR EHE [Tt Z QIsH SHAIE ALHAF
O| 1t ot X &~ AELICH
o
CHS ol™[of| M= & BHELICH volumeSnapshotContent HAIE AMARS EHESH= UK JLICH snap-01.
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apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotContent
metadata:
name: import-snap-content
annotations:
trident.netapp.io/internalSnapshotName: "snap-01" # This is the
name of the snapshot on the backend
spec:
deletionPolicy: Retain
driver: csi.trident.netapp.io
source:
snapshotHandle: pvc-£f71223b5-23b9-4235-bbfe-e269ac7b84b0/import—-
snap-content # <import PV name or source PV name>/<volume-snapshot-
content—-name>

2. * 2 AH #H2[X;: * E MATLICH volumeSnapshot 2 HZ38H= CR VolumeSnapshotContent LEHE
J2H E AMEY £ U= HNATHEHQBIL|CE volumeSnapshot XIHE HUAHO|AO|A.

o

CHS of|M[AIA = 2 THELICE VolumeSnapshot CR O|& import-snap 2 &EgL|Ct
VolumeSnapshotContent O [=NES import-snap-content.

apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: import-snap
spec:
# volumeSnapshotClassName: csi-snapclass (not required for pre-
provisioned or imported snapshots)
source:

volumeSnapshotContentName: import-snap-content

3. * LHE X2| (OFF =A| ER ¢2): * 2¥ snapshotter?t {2 THE A
VolumeSnapshotContent & A™YL|Ct ListSnapshots 3.
TridentSnapshot.

Al
stra Trident7t 2 MMetL|C}

> ﬂ.||0

o Qe AL XMV B B™EELIC volumeSnapshotContent & MEHBIL|CE readyToUse B
EHS

VolumeSnapshot & MEHSILICt true.
° Trident?} S0IRtELICt readyToUse=true.

4. * DE A X} * £ MMBILIC PersistentVolumeClaim & &2 M £ #ZELICH volumeSnapshot, S
spec.dataSource (£ spec.dataSourceRef) name 2 &L|Ct volumeSnapshot O|&.

o

CtS oo M= & HXSt= PVCE EMELIC volumeSnapshot 0| K| import-snap.
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apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: pvc-from-snap
spec:
accessModes:

- ReadWriteOnce
storageClassName: simple-sc
resources:

requests:

storage: 1Gi
dataSource:

name: import-snap

kind: VolumeSnapshot

apiGroup: snapshot.storage.k8s.io

LHAE
HX

|>
mjo

A3t =& HIOIHE S ELICE

ARAF I:|E"EE|._ E ME3I0 IE2H| NI E 2&° *|EH Do X[/ | 28 7|[2MoE sHKN USLICH
MOIRILICEH . snapshot AHAIOZEE XM H|0|HE

un
rum

ontap-nas ¥ ontap-nas-economy E20|H.

=78 CjalgalolL|rt
22 AiAF 22 ONTAP CLIZ AL3t0] 252 0fF Adi20] 7|2 Mej2 SstL|ct,

clusterl::*> volume snapshot restore -vserver vs0 -volume vol3 -snapshot
vol3 snap archive

() LUk =AEE swsiel 7z 28 40| G0|LoMLITE AU SAl=0 MEE ¥ B8 HOIE
chet w3 Abgte Ad gLt

G =2ES MHSHH i Trident 2&0| "ATH| LEN"2 UC|O|EELICE Astra Trident 22
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cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshots.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-
controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-
controller/setup-snapshot-controller.yaml

@ Zoot AR E @LICt deploy/kubernetes/snapshot-controller/rbac-snapshot-
controller.yaml 3! ¥O|O|E namespace HIYAHO|AR.

A
#H g3

== LH A

= —At:iHA"

* "VolumeSnapshotClass"
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Astra TridentS 22| 3! ZLIEZSIMA|2

Astra TridentZ & 12|0|=gfL|C}

Astra TridentE & 18|0|=gfL|C}

24.02 22|22 H Astra Trident= 470 2Q| E2|X F7|E WELICH 0A 3742 £ EZ|XE
HlaeL|Ct Zh2Zo| A 2l2|A = O] HE|ANAM HERH MER 7|5, s &AL HO £ 5l
WM ALEtE M[Z2EtL|C Astra Tridente] M2 7|58 0|238t2{™ 1:50]| & tH oA

Y 12[0| =5HA| 7| HEEFLICE.

Y0|= ™ 2] Abet

Astra Trident| Z[4 22[=2 HO2|0|=Y wf Tt AFeS N2{SHHAIL.

ZF0{Zl Kubernetes 22 AE 2] 2 E H|QJAHO| A SFLEC| Astra Trident QI AE ATH MX|=|0{0F BFLICE,

* Astra Trident 23.07 0| &0l M= v1 28 A 40| ERSHH ATt L= HIEF AHAS Of 0|k X|2&ISHK| & LCt.

Lo
* 0| A] Google Cloud& Cloud Volumes ServiceE Aot 22 "CVS AH|A RHEQUL|CH'S AFESIHHTH WA=
T2 YUO[O|EdOF BILIC standardsw & zoneredundantstandardsw Astra Trident 23.0101[A]
agol=g me| MH[A fFRIL|CH E |0 ESHK| RIMSLICH serviceLevel WA SO SEO| Mg =
QILLICH S EXSHUAIQL "CVS AH|A Q& ME" 2 XTSI,

FIF

s Jagjo|=¢ ol X|B = 20| ZRELIC parameter. £sType K| StorageClasses Astra TridentOf| A
AP APF|SELD CHA| 2FHS 4= QELICE StorageClasses 7|&E 252 I Z AFEELICE

> 0|42 Algol| et * @7 ARSFQILICE "0t 2| AE" SAN &
° sample input C|2 E2|0f|= https://github.com/NetApp/trident/blob/master/trident-installer/sample-input/

storage-class-samples/storage-class-basic.yaml.templ2t Z2 0|7} ZSE|H JYEL|CHstorage-
class-basic.yaml.templ?] & 3 2l3: storage-class-bronze-default.yaml.

° XtMlet 82 S EXSIMAL "ZE T 2|

12 TS MEfetL|Ct

Astra Trident T2 WS 7[8tQ 2 SfLICH yy .MM OIF X1 #&L O{7|M "YY"= A =9l OFX|2 & Xt2(0]| 1
"MM"2 ZLICt DOT EE|A= a8 WELILCH vy .MM x & B7|M "X"= THX| =ZILICt ¢ 20[=g H T
et Hafo|=g HH S MERfL|Ct.

=~

[=]
23.04(5E= 23.04 TE Z2|A)0|M 24.062 EF AT 0|=8 4= JAEL|C

=2 T AMHd

© BX|E HHO 4 HE|A T Lo A= ZE Chek Z2|20] chel E HO20|EE +AY + ASLICH HE S0

* 22|A 4747} ofl CHE ZHE|A0|A FOE|0|=ESH=s B2 o2 THA|Z O8|0|=8 £-TILICE of| A 47H°I EEES
=20 Sh= JHE A A 22 AR ATY[0|EStH = |°*"Eﬂ0|'= X|&E o™ tHJ' AHEEILICE ol 2
22.018 *'oHom |1 24 062 Y20 =52 HL:

a. 22.070lM 23.042 & Hm ¥Io|=
b. 12 Ct2 23.0401 A 24.062 & 12{|0|=8tL|Ct,
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OpenShift Container Platform0llA| Trident HAHAE AHESH0] 20| =S = Trident 21.01.1
() olwoz yazol=sol BLICL 2101002 H2IAE Trident Satxtol= 21011014 of2e
U2AT EH7H ZEEIO| UABLICH XPHE LHBES B HESHIAIR "GitHubol TSt 8 4l Hi

20HA|: gl AX| 2HES 2™t Ct
XS0l Astra TridentE A X|st= O AHESH HTM S <HQISH2 ™:

1. AF2 kubectl get pods -n trident S 2] ZEE HAMEL|CE

o Xt POD7t Sl AR, E A5t Astra TridentE AX|UESLICH tridentctl.

Mo
08
Pl
H
n
N
rIF

AR, Trident HAXIE ARSI £S5 92 L= HromES AFRSH0] Astra TridentS

3EHA|: Fa2o|= Y S MERLICt

ALHO = % 7| MX|of ALBSH ZB
o =
=

St dHOo 2 A T2|0| =sHOF SFX|2F A X| 2 7H0f| O| SELICH". Astra
TridentE 120|ET £ = by

* "Trident HLHALE AFESH] Y22 0| =RfLICH"

HEY AS MSYLICH "2EA 0= Y T2 2R E Ol LICH ZHXtet ¢ a2|0]=3}7]
ol
—

*

Trident HALXIE AF28I Astra TridentS @ 12{|0|E3817| Fof| ¥ 33|0|E S0 gHAist=
S22 TZMNAE O[sl{sOf 2fL|Ct. O§7]0f|= Trident ZIEE2, ?jE%H Pod & - E
Pod, 22! AUO|0|EE AI238}= = E DemonSet?| & Atgto| IEHE!L|CH

Trident 2L X} €20 = X{2]

ILICt "Trident ._{“_UWE At mfo| O|H" Astra TridentE AX| I A2|0|Est= O] AFEE= A2

— A=

e SHLH
J|EQ| OIREE 288 ZFTHSHX| 21 Astra Trident 2! Kubernetes 7HH|E XH5 O 2 X 2|5H= ZQIL|C} 0|2 Edf
Astra Trident= CH2EHY §10] A O20|EE X[{Y + JOH =" =2 AH0|E _". £9|, Trident 2FAt=
Kubernetes 22{AEQt SAII0] LSS A etL|CL.

* Trident AEZ2{ H|XE 2 == DemonSet2 AMA|8t10 CHA| BHSL|CE,

* Trident AEZ22{ Pod ¥ Trident =E PodZE ME& HHOZ WAH|EtL|C}.
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° LEJH HO|O|EE[X] 8™ LIHX| = =7} YH|[0| EE LT,

o M3l =0l Trident =E Pod7t Y= =E0|MTt EES OIREE 4 USLICE

Kubernetes 22{AE{2| Astra Trident OF7|El X 0f| CHSE XpAM|SH LHE 2 2 XS AIL "Astra Trident
OF7 |l A",

N RE VI EEEE

Trident HAHXIE AFESHH 8|0|EE A|ESH

r|r
oy
40

1. Trident 2FXt *;
a. HxH HX|=l Astra Trident ™ (version_n_)2 ZX|gfL|Ct,
b. CRD, RBAC, Trident SVCE Z st @ = Kubernetes @LEMEE 00| EgHL|C}
c. & _n_Ofl CH$t Trident ZAEE2] HIEE AMMIELICE
d. ™ _n+1_0fl CHEt Trident AEE2] HHES MMBL|CH
2. * Kubernetes * = _n+1_& Trident ZES2| T=E MMTL|Ct
3. Trident 2QX} *:
a. n_ Ol cist Trident = E |2 N EE A
b. n+1_0fl CHSt Trident .= Ol MES MM stL|CT.

(E) MallstX| b= 20| M Trident 't = PodZ MASHL|CE. }H2FA
o[ & AX|

HgLICt 2&8XH= Node Pod 32E 7|CH2|X| &=L

4. * Kubernetes * = Trident == Pod n_ &
LE0 o2y I=|'|’“°| Trident .= Pod7} =

Trident 28X} EE= HelmS AF2510] Astra Trident A X|E & 12{|0|=&tL|Ct

£SO L= Helm2 AF2561H0] Trident HALXIE AF2 510 Astra TridentE &€ 18|0|ES £
Q)& L|LC}, Trldent SX} AX[0| A CHE Trident 2 AT A X2 1 32{|0| =87HLY, Of| A
AHAO20|EE 2 ASLICH tridentctl Trident 2R MO AX|. HE "¢ 20| = HIHE
MEHSHL|CH Trident 2GXt AX|E & 18|0|=E517| Hof|.

+5 2§ gazfo|=gct
S AE HE| Trident 2 X BX|0f| M CHE S AE He| Trident 28X X = 0| =Y 4 UAEFLICE Astra

Trident {7 21.01 O| &0l M= SR AH He| HLUXE AHERILICE

@ HIFATO|A Hel 2R T 20.07~20.10)2 AHESH0] EX|El Astra TridentOi| A & 12{|0| =524 H
of A2f|0|= XHE AESAL "2 X E HEH" 7| LT

Of ZfHofl 3

Trident= 2EXIE AX[St1 Kubernetes T 0| CHSH 22 QHMES MMSI= 0| AIEY £ A= HE TIYS
Xl &Lt

* Kubernetes 1.242 Adlist= 22{AE|= "Bundle PRE 1 25.YAML"E At2%fLICE.
* Kubernetes 1.25 O| &2 A&ist= S2{AEQ| AL E "Bundle post 1 25.YAML"AFEBILICE.
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Al Ztst7| FHof|
A3 =2l Kubernetes 22{AEHE AFE6t J=X| &QIBHLICH "X E| = Kubernetes H{ T,

1. Astra Trident ™ 29l
./tridentctl -n trident version

2. 3%} Astra Trident QIAE = Ol AFEEl Trident HAXIE AH[SELICE OIE S0, 23.070| A

Y2|0|=5t= B Lt

kubectl delete -f 23.07.0/trident-installer/deploy/<bundle.yaml> -n
trident

3. E AR5 7| MAX|E A=K} X| A"t E ridentOrchestrator &8 HET £ ?Aﬁ'—l E"
TridentOrchestrator &AX| Of7 Ha % stz HALICE H7)0l= 2T
Trident % CSI O|0|X| HX|AEZ|E X|Hst= HE Ateh, OO 23 2dst E= 0
Argo| ZeteE & JUSLCE

4. <bundle.yaml>_is EE= Kubernetes H{HE 7|80 = 5= StA0[A SHIE HE YAML It S AHES}0] Astra
TridentES A X|fLICt.
bundle pre 1 25.yaml bundle post 1 25.yaml O|E &0, Astra Trident 24.06€ dX|5t= 22 L=
HHS MAHL|CL

kubectl create -f 24.06.0/trident-installer/deploy/<bundle.yaml> -n
trident

Helm ZX|E 3|0 =&fL|Ct

Astra Trident Helm A X|E ¢J20|=¢ &~ UELICE

Astra Trident?} A X|El Kubernetes 22{AEE 1.240{|A] 1.25 O|AC 2 ATO|0|=EE HL
@ Values.YAMLZ 2 H|0| EdH{OF BfL|Ct excludePodSecurityPolicy & *1EH°H-—| Ct true E= 2

FIVEL|CH --set excludePodSecurityPolicy=true & $8LICt helm upgrade B@HS
HA HAot = SHAHE 20| =52,

THA|
1. "Helm2 A2 510 Astra TridentE X[ SL|CHE AF2SH0] $F THAI2 FO20|EE 4~ helm upgrade
trident netapp-trident/trident- operator --version 100.2406.0 YESLICt. Helm repoS
ZIFSHR| EUAALE Faz0|=0f AHBE &~ SlE B

LS M
a. ol M £| Al Astra Trident 2| XS CIHRZESHMA|Q "GitHub2| Assets AlM",

b. helm upgrade O|A YFI0|EE HHMES HHS= HHE “trident-operator-24.06.0.tgz
At}
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helm upgrade <name> trident-operator-24.06.0.tgz

x7| 2X] B0l ArEXA Fol FHE
o2 e HX|AEE X|F) & It

=

®

ICt helm upgrade

ys

SH0| ¢agol= FH| ZECF St2{H 20| 7|24 = MAFELCH

2. 4 helm list AIEQH Y HTO| 25 20| EE|U=X]
HAIX|E HERLICE

OlM Y IH|0|E tridentctl Trident 2 X0l AX|

Ol M Trident 2FXte| %4
MEEY =+ USLILE

gi|zz gagol=g

(D) i we zholl Mersty| Fo| B HESHIAIL "] W 71 0|5
EHA|
1. %|M Astra Trident Z2|AE CIRZESHUAIL.
# Download the release required [24.060.0]

mkdir 24.06.0
cd 24.06.0
wget

e

SHOIBtLICH A% tridentctl logs CIHO

UELICH tridentcetl AX|: 7|Z gl

BE5t= Z2(0l: Trident & CSI 0|0|X|0]| CHet HE
MEYLILE --set 0|23t

https://github.com/NetApp/trident/releases/download/v24.06.0/trident-

installer-24.06.0.tar.gz
tar -xf trident-installer-24.06.0.tar.gz
cd trident-installer

2. IfLHAE0|M E2IO|C|27| AER|0|E CRDE 2HSLILC

kubectl create -f

deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml

3. 2T AE] Hel HUXE 22 HYAH 0| A0 AEHESLICE
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kubectl create -f deploy/<bundle-name.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 AGE

trident-controller-79df798bdc-m79dc 6/6 Running 0 150d
trident-node-linux-xrst8 2/2 Running 0 150d
trident-operator-5574dbbc68-nthijv 1/1 Running 0 1m30s

4. Astra TridentS AX|& 'EC|HFA|AEY|0|E' CRS 2HSLICE

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

namespace: trident
kubectl create -f deploy/crds/tridentorchestrator cr.yaml

#Examine the pods in the Trident namespace

NAME READY STATUS RESTARTS AGE
trident-csi-79df798bdc-m79dc 6/6 Running 0 1m
trident-csi-xrst8 2/2 Running 0 1m
trident-operator-5574dbbc68-nthijv 1/1 Running 0 5m4dls

5. Trident7t Q=3 HMOZ 20| =R} =X| =QITHL|CL.

kubectl describe torc trident | grep Message -A 3

Message: Trident installed
Namespace: trident

Status: Installed
Version: v24.06.0
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tridentctl2 & 18|0|ESIAA|IL
= A5 7| & Astra Trident X2 €A 80| ET £ JELICH tridentctl.

o Zke1of| CHaH
Astra TridentE M7t CHA| A X[SHH _’Eﬂol = dgt2 BtLICt TridentS M7E | Astra Trident Hi 2 Of|

MEEl= 7 28 22 (PVC) X 7 EE(PV)2 AHI=IX| &&LICH 0|0 Z2H|X'JE PVSE Astra Trident7}
2Iatol ARl SOt A& AT £ 'QEH,Astra Trident= CHA| 2221 HENZL E[H S2t 7|2 S HdE 2E

PVCO| thioh 2&S Z=2H|X 'Lt

AlZtst7| o

HE " 30| = ghHS MENSHL|C} 2 ARt ¥ 18|0|=38H7| MOf| tridentctl.

EHA

1. oM ®H HES MAYLICH tridentctl CRD % 22 A E M2t Astra Tridentt HEE 2= 2|AAS
M7 ghL Tt

./tridentctl uninstall -n <namespace>

2. Astra TridentS CHA| MX[EHLICEH € EESHIAIL "tridentctlS AF2SH0] Astra TridentS & X|ghL|CH,

() @asol= Z2NAS BEEHK OHIAIQ, M| T2 00| $RE GIHK] AHE| =X Helgh|c

tridentctl2 AI250] Astra TridentS Zt2|ghL|C}

S2ISL|CH "Trident X T2 HE" of|l= 7F TSR] /JISLICH tridentctl Astra
entOf| CHSt ZHTISE MM A S K|Sl HHE RELZ[E| Z20 Hok2 7% Kubernetes

Tride
MEXH= Astra Trident2 A X|8} 7Lt Astra Trident Pod7t Z&HEl |2 AT O|A S 22|6H= O
AEg £ Q&L

ﬂllﬂl

HH S 2=H S22
Aist 2 QIELICH tridentctl help O AF2E £+ U= HH S22 7IHZLICH tridentctl EE E
FIMELICH --help EF FHO| CHS M U E2i0 SES 7HHE{H olo HH ZFeHOE X|§'%"'—|Ef.

tridentctl [command] [--optional-flag]

Astra TridentE 20 YLICt tridentctl REE|E|= L2 B 8 224 SIS XLt
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https://github.com/NetApp/trident/releases
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2

create

Astra Trident0l| 2| AA S FI4EHL|CH

delete
Astra TridentOl|A] StLt O| A2 2|AAE HHSIHMA L.

get
Astra TridentOl| A StLt O] &9| B[AAE 2HQISHYA|2.

help

HE o gt =2E.

rin

images

Astra Trident?} Z 23t Z1E[0|L O|O|X| & I BfLICt,

import

7|Z& 2| AAE Astra TridentZ2 A X EILICE

install

Astra TridentS M X|&tL|C}.

logs
Astra TridentOl| ] 235 Q2L |CY.

send

Astra TridentOf| A 2|AAE HMEBHL|CH
"HH"E MEHSIL|CE
Astra TridentS HM|HEtL|CT.

update
Astra TridentOf| A 2|AA S X EHL|CE,

update backend state

HHOIC XtQ1S UA|MOZ FCHHL|C}

upgrade
Astra TridentOl| A 2| 2AE 20| =gFLILCE,
ILHIIjl

Astra Trident HH S Q14

OF
o>

FMAIL.
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=1
=28

e

g
-d, --debug
LM =3,

-h, --help

E2% tridentctl.

-k, -—kubeconfig string

£ X|™EL|C} KUBECONFIG 2Z 2 = Kubernetes 22 AE 7ol HH S Aldst & Ql= A2 QIL|LCL

@ L= E EH & JASLICH KUBECONFIG EH Kubernetes 22{AE 8 EXIE 7127 =
= tridentctl HES N3 & JUSLICH

-n, --namespace string
Astra Trident 52| L[ AH0|A

-0, ——output string

=2 YAl json|YAML|name|wide|ps(7|£7}) & StLL.

-s, --server string

Astra Trident REST QIE{H|O|AS| FA/XE

@ Trident REST QIE{H|0| A= 127.0.0.1(IPv42| BR) EE= [:1](IPv6L| B2)0l|MEE =41 5
ME[ABIES 4 = ASLICE

mufn
-

F2BILICt create Astra Tridentdll 2| AA S F716tH= HAQUL|CE,
tridentctl create [option]
=r

"backend’Astra Trident0l] SAI=E FIpetL|CH
AR
2 AFSEILICH delete Astra TridentOllAf SHL O|4te] 2|AAZ R|HsHs BHALICE
tridentctl delete [option]

=M

"backend’Astra TridentOllA| 5L} O|&to| AE2|X| HAES AK|efL|Ct.
“snapshot Astra TridentOf|A] StLt O|Ato| 28 AMARS AfH|BiL|CE,
“storageclass’Astra TridentO|A] StL} O] Ao AEE|X| Z2AE AKX|EL|CE
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‘volume’Astra TridentO| A StL} O| Ao AEE|X| 2 &S AA[EL|CE.

ivciey)
E METILICH get Astra TridentOll A StLt O] A Q] 2| AAE K| Zot= HHULICE.
tridentctl get [option]

=M
backend Astra TridentOl|A] SiL} 0|42 AEZ|X| HHAEE HIOMR .
snapshot: Astra TridentO|A] StL} O| &2 AMHARS JHMFLICH
‘storageclass’Astra TridentOi| A StLt O &2 AER[X| ZHAE CIREESHIAIL.
‘volume'Astra Trident0Oi|A] StLt O| &2 2ES 7IM2MAIL.

d
A

-h, --help: 280 Ciet =2 AL|CH
--parentOfSubordinate string: ot?l HE SELE #2|E HeteL|CE
--subordinateOf string: =25 £otZ F2| X|ot.

o[o|x|

AHE images Astra Trident0| 29t ZAE|0|L O[O|X| EE QI2H5t7| ¢

rot
MM
=
[

tridentctl images [flags]

=]
=

-h, --help O|0|X| =3Y.
‘-v, --k8s-version string: Kubernetes 22{AE{Q| A|THE] HHHQIL|C,

N

=8 N7

i

AMEEILICH import volume 7|& S&S Astra TridentZ 7t 2= EHRILICE.
tridentctl import volume <backendName> <volumeName> [flags]

X

o

nE

volume, v

N
ne

-f, --filename string 'YAML EEE= JSoN pvc OIYZ O|SgLICt.

‘-h, --help: 2&0I| Ciot =S ALICH

--no-manage:PV/PVCEt MM =& 20| AL0|2 2t2|E 7PESHX| OHYA| 2.
XL

E MEFLICt install Astra TridentS AX|5t= ZaiaL|Ct.

tridentctl install [flags]
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=1
=

N

-—autosupport-image string: AutoSupport #Z Z£&2| 74H|0|LH O|0|X|(7| 22} "NetApp/trident
autosupport:<current-version>").

--autosupport-proxy string:AutoSupport 2HHEZ| &S 2ot TEAS| FA/ZEQIL|CE
--enable-node-prep: =E0| 2R3 I{7|X| AX|E A=EL|CH

——generate custom-yaml: OFF Z& AX|StX| &0 YAML It S MASHL|CL,

-h, ——help: k| =3%.

--http-request-timeout: Trident ZAEZE2{2| REST API0| CHSE HTTP 4 A|Zt X0HE THHE Q| erL|Ct
(7122t 1m30s).

--image-registry string: LHF O|O|X| 2|X|AER[Q| FA/IXEQIL|CE

--k8s-timeout duration'Z2E Kubernetes XY (7|22t 3m0Ql) Q| AlZt X1},
‘—-kubelet-dir string: kubelete| L& &E{(7|22k "/var/lib/kubelet")2| TAE |X|L|C},
--log-format string Astra Trident = ""gé!(text, Jjson) (7|12 "text").

‘--pv string Astra TridentO|A At&%tH= 2[HA| pve| O|EQLICH. O] O|F0| EXSIX| =X
gRIgtLICH(7|8 "&ER") .

‘--pvc stringAstra TridentO|M AtE%t= 7|E pvce| O|ERILICt. O] 0[E0| EXSIX| A=X|
SOIgfLICH 7|2 "oER") .

‘--silence-autosupport AutoSupport HES Netappll| XS2=E HLU{X| ASLICH 7|22k
true) .

‘—-silent: AX|5t= SRR £ S H|gdtgfL|Ct

--trident-image string: AX|2 Astra Trident O|O|X].

--use-custom-yaml AN C|AEZ|0| JYes 7|E vamn IS AFESL|CEH.

—-use-1ipv6: Astra Trident2| S410f|l= IPv6E AHEELICE

=l

Al logs Astra Tridente| 215 Qlaig S 3iL|Ct.
tridentctl logs [flags]

d
A

-a, -—archive: 8L E X|HoX| gb= o BE 2EE ALESI0| X[ OIFI0|HE MM BtL|CE.

-h, ——help: 21 3%,

-1, --log string: BEAIE Astra Trident 2. E2|HIE|auto| E2|H E-operator|all & StLE(Z| 2 "XHS").
--node string'xE pop EIE Y Kubernetes L= O|EYL|CE.

-p, ——previous: 0| ZIEH|O|] QUAEAQ| CHSE 27t JOH Tt FZLICE

--sidecars: AIO|E7} ZH|O|LHS| 2O E 74 ZLILCE.

&
E MEELICt send Astra Tridentd| A 2|2 AE ELHE HHEQLICH

tridentctl send [option]

o

A

—

“autosupport’ AutoSupport Ot710|EE NetApp2 =2 & EfLICE

X HA

M2 uninstall Astra TridentE M| 7{st= S QIL|Ct.
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tridentctl uninstall [flags]

d
A

-h, --help: HH =3 HLICE
--silent: HA & LHREE2| =S H|Z Mottt

YH0|E

E MEELICt update Astra TridentO| A 2|AAZE LHSH= HH
tridentctl update [option]

4

—

‘backend Astra TridentOf|A| BHAI=E AHH|0| EBILICE.

T

ol = AEHE Ho|o|ERLCt
E MEYLI|Ct update backend state HHAUE EAS UA| ZSX|SHAHLL Rf7HSH= HEQJLICE
tridentctl update backend state <backend-name> [flag]

12{3HOF 2 Abet

. TridentBackendConfig(tbc)% AH25H0] HHAIE S ot 2 MUS AFESH0] HAIEE HO|0|EY
backend. json S&LICI

* JbtocOll 88 E B userstate BHE AESIH HE & HUELICH tridentctl update backend
state <backend-name> --user-state suspended/normal .

* via tridentctlS tbcE Sl M
O] X2 HHZ ALESIH &
ALE S| BiAll=Eo| S HE

i

s kubectl edlt tbc ASLICH BEI HIHEH userstate %%E
tridentctl update backend state userState U&ELICE

£ ME73l0] tridentctl update backend state E userState HATLICH, E= IS ALESHH

—_od =2=
AHI0O|EEY £k ‘userState TridentBackendConfigbackend.json JASLICt O|ZH| S}H HHAI= 9]
HHT X7 |27 EB[A [ A|ZtH0] 22 ZE + USLICL

==2 T MHd

=]
A

-h, ——help: WAL HEHO]| Ciet =T ILICE
--user-state: = AX™SILICH suspended il ZA S LA SX[gL|Ct E 2 MAETLICH normal

sl = = A S THIHLICH E = B0t B suspended:

* Addvolume 12|11 Import Volume €Al SX|E[A}ESLICE

CloneVolume ResizeVolume, , PublishVolume,,,, UnPublishVolume CreateSnapshot

GetSnapshot RestoreSnapshot, , DeleteSnapshot,,,, RemoveVolume GetVolumeExternal
ReconcileNodeAccess AHE 7ts AEHE FXAILICH

sHollE fM Ot £ = of HEE A8 Mol MEiE HH|0|EY & userState TridentBackendConfig
“backend.json’ Q! °'* LICH XtMIS LHE S 5 2 "8Holl= 2t2| SM" "kubeckS AF2SH0] BHAlE 22| Sl ERSHUAIL.

. 04|:*
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JSONZ EFESHA

o 1o

mAS AHESH0 E UO|0|ESI{™ CHZ THAS userState backend. json TEGHUAIL.
1. backend.json 20| 'uspended’ B2 HANE EEE EHYSIEE IIUZ ‘userState HETLICEH

2. 0| EE TjUo| A2t HS ALRS}0] HHoll =

EE tridentctl backend update backend.json
YOOl ERFLILCY.

° O *: tridentctl backend update -f /<path to backend JSON
file>/backend.json

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "<redacted>",
"svm": "nas-svm",
"backendName": "customBackend"
"username": "<redacted>",
"password": "<redacted>",

"userState": "suspended",

YAML
HAZ ALBBLO] theS XEE T HEY 4

il =+ ku bectl edit <tbc-name> -n <namespace> U&LICE.
ChS 01|01|A‘|'.Z SME ALESIH HlE M EHE

IA| SIS HH|O|ERLICt userState: suspended.

mO

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: backend-ontap-nas
spec:
version: 1
backendName: customBackend
storageDriverName: ontap-nas
managementLIF: <redacted>
svm: nas-svm
userState: suspended
credentials:

name: backend-tbc-ontap-nas-secret

BT

ME version SEi1E AI25I0] o] HHEZ QA ELIC tridentctl X Al QI Trident AMH|AE HZgL|Ct.
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tridentctl version [flags]

d
A

--client: S2EI0|HE HHDt ( 7t QK| QU4 3).
-h, --help: HH™O| CHEt =S EILICE

Astra TridentS 2 L|E{2IStL|C}

Astra Trident= Astra Trident 852 ZL|E{25t= Ol AFEE £ = Prometheus H| EE
ACTOIE NEZ HZELICE

N

* Astra Trident2| HEl 8! TS A& 2AQASHYAL. HSE Q! 20| O{ZH O|ROX|=X], ol &= A =Lt
o

—_= T A .
© HAE ME YEE HESIY WA UM Z2H|N Y= 28 +o AFEE St S ThefELitt
* A 7hse M=o Z2H|INEE =25 &2l tiHS fXILCH

@ 712X O 2 Trident2| HEZ!I2 '/metrics' 22| EtZll LE 80010 EA|EILICE Trident7t HX|=l AL
ol2{st HIEZI2 7| 2XOo 2 * 2t M3} ElL|Ct

st A
* Astra Trident7t 2 X|El Kubernetes 22{AH

* T20|HRA(Prometheus) AAEA 0|42 & 5= JUFLICH"ZIH|0|LHE Prometheus 5" EE= PrometheusE
2 HASIEE MENS o= QIEL|CH"H|O|E|E OfZ2|#H[0[M",

=T AMHd

1ZtH|: Prometheus SHEE HO|SHL|Ct

HEZIZ TSt WA= Astra Trident?} 22[t=, $d5t= =& SOl tiet HEE FO2{™H Prometheus EHZIE
Hols{{of gtL|Ct. {7| "= Z1" Prometheus & GrafanaS Astra Trident2t 2H7H A235H0] HEZIS ZHAHSH= B
CHolf AHBILICH SE230f|AM Kubernetes 22 AE 2| 2HXIZ A PrometheusE &5t ServiceMonitorE

M45104 Astra Trident HIE2|S @l uhig Meyst|c},

2CHA|: Prometheus ServiceMonitorE THSLI|C}

Trident HIE2I2 AH|SIH™ E2|HE CSI MH|AE ZHA|StD HE|RA ZENAM 4 CH7|SHe Z2H|E|RA AH|A
TL|E{E gH=0{0} BfL|Ct. ME ServiceMonitore| 22 Ct2a ZH&L|Ct
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apiVersion: monitoring.coreos.com/v1l
kind: ServiceMonitor
metadata:
name: trident-sm
namespace: monitoring
labels:
release: prom-operator

spec:
jobLabel: trident
selector:
matchLabels:

app: controller.csi.trident.netapp.io
namespaceSelector:
matchNames:
- trident
endpoints:
- port: metrics
interval: 15s

O] ServiceMonitor 2| = '&tS &t CSI' AMH| A0 M BtetEl X EE HMSED S5 MH|A9] AHRQINE F5 LT

tt2tA O|X| Prometheus?} Astra Tridente] HE2!IS O[St E A E|ASLICE

Astra TridentOl| A 2% X|Z5t= HIER 20| kubelet2 %2 MEE MISELICH kubelet volume * AHA|
HEZ A=SZQAEES Sl ZH Kubelete HEHE &, Pod X M2|sts 7|EF LS 2ol Chst MEE XS &

UAGLICH 2 FZoHHA|L "0{7]".

3CH: PromQL2 A5t Trident HIEE! &2

PromQL2 A|AIE EE= E HA| O|O|H E gtetst= AlZ tEE= o MggL|Ct

CIE2 A Y = e R 71Kl PromQL # 2| LICE.

Trident &'Efl HEE 71X ZLICt
* Astra Trident** 2] HTTP 2XX 8E&
(sum (trident rest ops seconds_ total count{status code=~"2.."} OR on()
vector (0)) / sum (trident rest ops seconds total count)) * 100

* Astra TridentO| A AEff ZEE Soff 2 REST SH2| H|EZ**

ro

(sum (trident rest ops seconds total count) by (status code) / scalar
(sum (trident rest ops seconds_total count))) * 100
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* Astra Trident 0i| 2|3l U &l 2HO Hx X|& A|ZH(ms)

sum by (operation)
(trident operation duration milliseconds sum{success="true"}) / sum by
(operation)

(trident operation duration milliseconds count{success="true"})

Astra Trident Al HEE SQISHYAIL

c 8z =5 37
trident volume allocated bytes/trident volume count

* ZHHll=o M Z2HIMYE & =25 32t

sum (trident volume allocated bytes) by (backend uuid)

WE 28 A EEES 7PMSLICE

(D) ol 7152 kubelet HIE2IE 278t A20I8t ALSE 4 YALICH

kubelet volume stats used bytes / kubelet volume stats capacity bytes *
100

Astra Trident AutoSupport 22{|H E2| o CHoll XtM[S| LOoLE AL
7|2X O Z Astra Trident= Prometheus HEZ! 8l 7|2 o= MEHE 0§ NetAppoll & HLICT.

* Astra Trident”?} Prometheus H|E2! 8! 7|2 A= HEE NetAppd| M&SIX| E==F 5t2{H Astra Trident & X|
=0 '--sté!%-autosupport' Zg|aE MESIMAR.

_n_

* Astra Trident= EESF "tridentctl Send AutoSupport"E S5 @8 Al NetApp X HCE #HHO|H 205 B -+
AU&L|Ct EJE Y= ESIHH Astra TridentE E2|Hs{oF 2LICH 25 ME5H7| 0l NetApp2| LIE 0|
S 9|5ljoF fL|Cthttps://www.netapp.com/company/legal/privacy-policy/["71Q! HE HT HA"A|,

s X|™E|X| g2 AL Astra Trident= X[t 24A|2F SOt 2 15 JFE L C.

* 2 AME%I 2O B 7|22 X ™”E 4 JSLICt ——51nce Y o E S8 O3t Z2&LICH tridentetl

send autosupport --since=1h. 0| @EE= E Sdff £& 5! MSELICI trident-autosupport Astra
Trident2t 2HH B X|=|= ZAH|O[LHLICE. Of| A ’T’JE|0|L‘| Olﬂlxlg A £ USLICH "Trident AutoSupportS
LELll:l_u

= .

* Trident AutoSupport= 7H21 AlE ME(PII) EE= 7H HEE $HSHHLE HESHK| EELICE Ol HE2 2 &M
HMZEIL|CH EULA" Trident Z4E{|0[L 0|0 X| xmon'; HEE|X| §S&LICE C|O|E| E ok 5! A2[0f CHEt NetApp<2l
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L=2H0of| THall REM|S| 2otE o= ASLICH"17]"

Astra Tridentd|A] 29 0|2 =9 of|= Ct21t Z2&L|Ct.

items:
- backendUUID: £ff3852el-18a5-4df4-b2d3-£59£829627ed
protocol: file
config:
version: 1
storageDriverName: ontap-nas
debug: false
debugTraceFlags:
disableDelete: false
serialNumbers:
- nwkvzfanek SN
limitVolumeSize: "'
state: online

online: true

* AutoSupport HIA|X|= NetApp2| AutoSupport °1|':£
O|0|X|E XESH= B '-image-registry' 2218 AtEE
AL

* CESH MK YAML IHU S MASH T2 A| URLE A4S £ & Q&L|CE 0]= E2I0|EIEct install --generate
-custom-YAMLZ 0| &3l YAML It S -5t E2|HE HY I (trident-deployment)2| E2|HE X5 K|
ZA5|0|LA0f| CHSt —-proxy-url' &S FIt5H= WA O Z JH5SICt.

E2 MSELICE el HXIAES Agtod ZHEo|L
4+ YBLICk
£

Astra Trident H| E2!S H| 2t 3}8tL|CH

- HEZIS EJ_OHEI O 2{H ('--generate-custom-YAML' Z2|3E ALE5I0]) AFE X} X[H YAMLE 4 M35t 0|
HMESHH &EF-main' ZiE|0|L0f| CHd = ZE|= --metrics' EHJE X|7HsHoF ghL|Ct.

Astra TridentS H|{gL|Ct

Astra TridentE M X|8l= O AF23t Astra Trident2 X|74{5H= o S st ditH S AFR8[ 0}
2Lt

Of ZfHofl 3

- YaB0|E, E44 S| Eie A wi 2eHHEH 00| Sof BAE HI10) i3t 50| LR FS Astra

=
TridentS M|75t1 s X|Eof| wh2t o] M-S CHA| AX|sHjof LTt "H{ ", O] M= _download_3dt=
o olst X} HHEHOIL|C},

—

:|

o 2t A 8|0| = 8l MM KX|E 2I5H Astra TridentE X|7HdH = Astra Tridentd|A] M=l CRD E£& 2t 7HX|'_
A= X| &LICH Astra Trident 3! 2= H|O|E{E 2t 3| X|7HH8l0f St= AR E TSI AR "Astra Trident 2!
CRDE 2tH35| MLt

AlZtst7| o

Kubernetes 22{AE{ZE Al STHSH= AR, 2 H|HSH7| Mol Astra TridentOl|l A MM El 222 AIRSI= BE
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OHZE[AI0| 2 AA[SHOF BLICE. W2t PVCTt ATH|E| 7] 0| Kubernetes = =0f] A AIE|X| S4&LICE.
22 Mx| W el

Astra TridentS 2X|& mf ALt A0t S WHS AHESH0] M73H0F RILICt. X|[7{3t7] ol Astra TridentS 22
XY o AFEet TS 2RIt Al2.

1. AF2 kubectl get pods -n trident S =2 ZEE HAMEL|CE

° 23X POD7t 8l B2, E M50 Astra TridentE HAIRELICt tridentctl.

o 2R XET U= E2, Trident HAXIE ALESIH 522 = HromE AHE 510 Astra TridentE
MX[HESLICE

2. AR ZETL Qe AR E AL ELIC kubectl describe tproc trident HelmS AF23H0] Astra
TridentZt B X|=A=X| 2elghL|Ct.

° HH|o{ 20| =0] A=

! , Hrom2 A28} Astra TridentS M x| &L|Ct
° HA|Of gl0|20] gl

(=}
2 Trident HAXIE AL 3S10] Astra TridentE £59 2 MX|H&L|CH
Trident 2 X A X|E HH{EL|Ct

& EE= HelmS AtE310] ECO|HIE XXt BX|E MAHEY =+ JSLICE

HLUXLE ALESIO] Astra TridentE &X|¢t HR L & SILIE &5 MAE 5 ASLICH

1. MZ! TridentOrchestrator CR & A7 a1 MH:

kubectl patch torc <trident-orchestrator-name> --type=merge -p
"{"spec":{"uninstall":true}}'

E 5ELICt uninstall S237t 2 MY E| UESLICH true Trident 2 X7t TridentE |7 SHX| 2t Trident

XA Rt E M AHSHK| = & LICE TridentE CHA| AXISH{H s TridentE 2[5t Af AgentOrchestratorS
MAMsfof gL Ct,

2. M| TridentOrchestrator: = MHEL|CI TridentOrchestrator Astra TridentS Ui SH= O] AL =

CR2 2 UXIAA| TridentE MAHS=Z X[A[ZLICH &AXIZL 2 MIHE XME|ELICE TridentOrchestrator
& CHS Astra Trident 52} C|HIA[ZES HM[AHstD HX[o] YR E M Trident ZEE AbA|EHL|CH

kubectl delete -f deploy/<bundle.yaml> -n <namespace>

Helm £X|Z ®7gL|Ct

Helm2 AF23t0] Astra TridentS A X|$t 22 'helm uninstall'S AF235t0] &|HE £ UA&L|C.
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#List the Helm release corresponding to the Astra Trident install.
helm 1ls -n trident

NAME NAMESPACE REVISION UPDATED

STATUS CHART APP VERSION

trident trident 1 2021-04-20
00:26:42.417764794 +0000 UTC deployed trident-operator-21.07.1
21.07.1

#Uninstall Helm release to remove Trident
helm uninstall trident -n trident
release "trident" uninstalled

E M|HELICE tridentctl AX]

AMESLICH uninstall EH
A= 2= 2[AAE XNAHSHH

—

2 YHTLICE tridentctl CRD & 23 QEHHMEE XN|2|St1 Astra TridentO|
CtSot 20| SHMAIL.

re mu

./tridentctl uninstall -n <namespace>
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DockerZ £|¢t Astra Trident

HZS 9ISt AL QT S

Astra TridentE 71=517| M0l 2 AE0| Hx TEEES APN 27 AlgE AX(5H1 doHof
SfLIC}.

* BiEIt 2E E SFOI=R =HQAURLILE "2 Ar.
* X &= HH 2| Docker?t BX|=[0 Q=X| 2RI SfL|Ct. Docker H{FO| QEHE[RH "2 X| Fo= H[O| EFLICH

docker —--version

*cDZEZE MY 27 AF0| SAEN HX 3 -0 A=X| eletct.

NFS =
2 MHel HHS A5 NFS £ &A[LICH
RHEL 8+
sudo yum install -y nfs-utils
oOHE
T T
sudo apt-get install -y nfs-common
(D =50 oz g 2f7 2ucHKl $ES NFS 5 HAI% = MR =C8 YL
iSCSI &

& A2l EHEE AHE5t0 iSCSI =& ZX[ELCt.
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RHEL 8+

1. Ctg Al2H 17| XIS EX[etCt.

sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils device-
mapper-multipath

2. iscsi-initiator-utils X 0] 6.2.0.874-2.el7 O| AQIX| &tolBtL|C},
rpm -gq iscsi-initiator-utils
3. A7HZ $502 ML

sudo sed -i 's/"\ (node.session.scan\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4. Otz 42 MAH

=2

sudo mpathconf --enable --with multipathd y --find multipaths n

®

9. iscsid?t multipathd 7} &3l SQIX| =tolgtL|Ct.

etc/multipath.conf0il debrofs OF2{0]| find_multiprohs noZt E&t=|0 UE=X]|

sudo systemctl enable --now iscsid multipathd

6. "iSCSI" &M3} U A|Z:

=.

sudo systemctl enable --now iscsi

OHE
T T
1. Ch2 AIA" 17| X|E &AL .

sudo apt-get install -y open-iscsi lsscsi sg3-utils multipath-tools
scsitools

open-iscsi X 0] 2.0.874-5ubuntu2.10 O| & (bionic) EE= 2.0.874-7.1uubuttu6.1 0| A (focal) 2l K|
sholgtL|Ct.
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dpkg -1 open-iscsi

sudo sed -i 's/"\ (node.session.scan\).*/\1 = manual/'

/etc/iscsi/iscsid.conf

4. Ct=

sudo tee
defaults

user

A2 MH:

/etc/multipath.conf <<-'EOF'
{

friendly names yes

find multipaths no

}
EOF

sudo systemctl enable --now multipath-tools.service

sudo service multipath-tools restart

®

5. 'open-iscsi’?} 'multirpath-tools’ 7t ZAste|0] Alsiz| 1 Q!

etc/multipath.confoil debrofs Ot2{0f| find_multiprohs no7} ZgtE|0f

|=X| 2telgtL|Ct.

sudo systemctl status
sudo systemctl enable
sudo systemctl status

multipath-tools
--now open-iscsi.service

open-iscsi

NVMe =
2 H|He| HHS ARSI NVMe ES MX|EHL|LCE.
* NVMeO|= RHEL 9 O|&t0| Z QBtL|Ct.

* Kubernetes .= =9| {2 HZFO| {2 Qef=|A7HLE NVMe THF | X2 HE HEOM ALEE £~ Q=
AR LE9 7 HEE NVMe I7|X|E AESI0] 72 HE S HH|O|Edof & 4= JAELILCY.
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RHEL 9 £ & ZX8HAIQ

sudo yum install nvme-cli
sudo yum install linux-modules-extra-$ (uname -r)

sudo modprobe nvme-tcp

OoOHE
T =T

sudo apt install nvme-cli

sudo apt -y install linux-modules-extra-$ (uname -r)
sudo modprobe nvme-tcp

Astra Trident 7+

Astra Trident for Docker= NetApp AE2|X| EEHES I8t Docker 0| 2 A| A Hlp X H
SSIEILICH w3t B 20 BUES A1 4 UEE AE2|K| BAE0|M Docker SAEO
O|2& AEEX| 2|AAL mZH|X'Y &l #2|E K& EL|C.

Astra Trident2| 0j2{ QIAEAS SAUSH SAEN|A SA|0f Aest & AUSLICE 0|2 Sl 02 AEZ|X| AAH] g
AEZ|X| 0| SA0| HEE 4 OMH, Docker EE0| AFRE[= AEZ|X|E ALK} X T £ ASLICE

ZestA
E HTSIMAQ "HHEE 2ot A Q7 AfEh, B M QAT SEE|QY=X| 2QIst = Astra TridentS HiEZE
ZH[7} =[RS

Docker Z2|d E2{39Q1 SHEH(HA 1.13/17.03 0| &)

AlZFsE7| o

7|Z |2 EHH O Z Astra Trident pRE Docker 1.13/17.03S AH%?J 42, 22| E2 0 WHs
AF238}7| Hoj| Astra Trident Z2M|AE ZX|5l1 Docker CI22 CHA| A|Z!

1. A3 =0l @

rin

AAEA FX|:

pkill /usr/local/bin/netappdvp
pkill /usr/local/bin/trident

2. DockerE CIA| A|ZFEHL|CE.

systemctl restart docker

3. Docker Engine 17.03(MZ& 1.13) O| 40| MX|=|0f QE=X| glgtL|Ct,
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docker —--version

HT10| 2[4 E{FO[ OfL|H "E A= E R[S} AHLE YH|O|ERFLICt.

1.3 oS ddsta Ch3at 20| FMS XIFELIC

° config 7|2 It O|E2 config.json O|X|Zt §t= O|F2 I 0|22 Z config S8 2 X[HSIH ALY =
USLICH M TAL SAE AAHIQ| Yetc/netapdvp' CIZ E 2|0 QLO{OF BfLILCE,

° 21 4%: 2Z £F(debug, info, warn, error, fatal)2 X|HgtLICL 7|22 "H & L|Ct,

° debug: CIH 2 S ALY & U=X| HEE X|HELICE 7|28 2 false YLICE TRUEQI 22 2O &

MEolgtLct.

I T4 mbedo| 9|X|S et

sudo mkdir -p /etc/netappdvp

cat << EOF > /etc/netappdvp/config.json
{

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl"

EOF

2. #e| 22130921 A ARIZ ARSI Astra TridentE A|&EILICE CHX| <version> AFE &¢I E2{1¢!
B (xxx.xx.x)= A+ EtL|C,

docker plugin install --grant-all-permissions --alias netapp
netapp/trident-plugin:<version> config=myConfigFile.json

3. Astra TridentE AL25t0] M El A|ARIO| AER|X|E ARTHL|CE

a. "firstVolume"O|2}l= O|E2| 2EE2 MATILICE
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docker volume create -d netapp --name firstVolume
ZEIO|H 7 AIRHE I 7|2 2SS Hd™LItt

docker run --rm -it --volume-driver netapp --volume
secondVolume:/my vol alpine ash

C. "firstVolume" &2 H|7{gfLICt.
docker volume rm firstVolume
7| g (A 1.12 0[5t

A|Zfot7] FHof

1. Docker {7 1.10 0] &}0] HX|=|0f Q=X EQlFfL|CH
docker --version
HFO| £[4] 0| OtL|H HX|E HC|O|ESHY A 2.
curl -fsSL https://get.docker.com/ | sh

T, HHE XA ThEUC
2. A|AHIO| NFS /== iSCSI7F FAE|0] QX EelstL|ct,

oA
1. NetApp Docker Volume Plugin &X| & L A:

a S8 ZZOMLIRRE 8l &% 27|

wget

https://github.com/NetApp/trident/releases/download/v24.10.0/trident-
installer-24.06.0.tar.gz

tar zxf trident-installer-24.06.0.tar.gz

b. 8X|gt A=l ?IX|2 0|S:
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sudo mv trident-installer/extras/bin/trident /usr/local/bin/
sudo chown root:root /usr/local/bin/trident
sudo chmod 755 /usr/local/bin/trident

C. 79 9| ?IX|E HIELCt.

sudo mkdir -p /etc/netappdvp

d. 714 mtels dyect

cat << EOF > /etc/netappdvp/ontap-nas.json
{

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl"

EOF

2. HiO|H2| S BiX|5t e 7 MU S WH?

O -

ot
o
of
rr
-

A MAS ALESHY Trident HIES AIZfSLICEH

sudo trident --config=/etc/netappdvp/ontap-nas.json

() mm=x 22 32 28 Satol#o| 7= 0|22 "NetApp"LICh

H=20| AZHEl 20l Docker CLI QIE|H[O|AES AL 2§ Hdotn 22lg = ALt

docker volume create -d netapp --name trident 1
4. ZIH|0|HE A|ZHE I Docker 28 TZ2H|Xd:
docker run --rm -it --volume-driver netapp --volume trident 2:/my vol

alpine ash
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5. Docker 28 H|A:

docker volume rm trident 1
docker volume rm trident 2

A AE AZF Al Astra TridentS A| 2L Ct

AAR J[EE A AR ME HA| DU 2 Oof| M &S 5 JAELICE contrib/trident.service.example Git

repoOf| ASLICE RHELO|AM IHUS A5 H LSS A 2.

1.

oS SHHE 1Ko SAFRLIC
Al S QUIAHATEZ I o] &2l Z Thel ThUol| 17t 0| ES ArEdHOF SLCt.

cp contrib/trident.service.example
/usr/lib/systemd/system/trident.service

ol s HESD AE(d 2)2 S210|H 0|F 2t 78 THY F2(E 9)0 A HEEH 2tE S Br gLt

=
ITSMOM HE AMLE TSI A|A- CHA 2E:
systemctl daemon-reload

MH[AS EdstetLct.

0| 0|22 'usr/lib/systemd/system' CIZIE2|0f| Q= It O|S 0| w2t ShatElL|C.

systemctl enable trident

- MH|AE AlZfEtLCt

systemctl start trident

- 4EE LI

o

systemctl status trident
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Astra TridentE & 18|0| E5}7{Lt HM|7{gtL|C}

12 £l 280 2 FX| &1 DockerE Astra Trident2 QHHSHA| F 10| =& £
AELICH LO20|E Z2MA Fofl= Z2{ 3210l A X[A|SH= docker volume |:|:|E:|0| goﬁm
ot B2 7(12t0| Y2 E{0210| CHA| HlE mW7tx] S8 Z=I-MoM SES IIREY

SELICH tHEE2 39 R = Lo 2= ELICY.

>.

>

Aag|0|=

DockerE ¢Iet Astra TridentS & 18|0|=5t2{™ LS THA|E £ ™SHMAI2L.

A
1. 7|12 28 L.
docker volume 1s
DRIVER VOLUME NAME
netapp:latest my volume
2. E2{10Ql gt M3t

docker plugin disable -f netapp:latest
docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
7067£39a5d£5 netapp:latest nDVP - NetApp Docker Volume

Plugin false
3. E8{1Ql ¥ago|l=

docker plugin upgrade --skip-remote-check --grant-all-permissions
netapp:latest netapp/trident-plugin:21.07

(D Astra Trident2| 18.01 &2|A &= nDVPE CHA[ELICH 'NetApp/ndvp-plugin' 0|0]X|0{| A
'NetApp/EZ|HE - E2{121' O|0|X| 2 2 20| =3H{of ShL|C}.
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®

docker plugin 1ls

ID NAME

ENABLED

7067£39a5d£f5 netapp:latest
Plugin true

20| EA|E|=X| SISt C}H

docker volume 1s
DRIVER
netapp:latest

VOLUME NAME

my volume

Astra Trident(20.10 0|%)2| O|H

0| M Astra Trident 20.10 O| A4S 2 & 17|0| =St

DESCRIPTION

Trident - NetApp Docker Volume

= 82 LR

LU > ST TAIE S & AZSUAD Lol Bl OF0F Buetel oix) Heia0e

Hgdstet Chg E21021S M7 et tha

X7} 1M o7 H2E Mesto] Z 3t Astra Trident HE S

AX[SHOF &LIC}. docker plugin install netapp/trident-plugin:20.10 --alias
netapp --grant-all-permissions config=config.json

X ®MA

DockerZ Astra TridentE X

THA

1.
2.

3.

Il
|

e
FO
rot
o

2{32l0] ddet HE =

B2 HARLIC.

E=
=
S0l H|gds

_—

docker plugin disable netapp:latest
docker plugin 1ls
ID

ENABLED
7067£39a5d£f5
Plugin

NAME

netapp:latest
false

=320 HA:

docker plugin rm netapp:latest

ba

e

1745t THE HAIE sASHAIL.

DESCRIPTION

nDVP - NetApp Docker Volume

? K™=l Astra Trident =2f0|HH 0|E 2 AHE0I EZE docker 28 EH
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=52 JIEYLCt
" 712 0|52 Agoto] E2to|HE 282 MBI

docker volume create -d netapp --name firstVolume

* EX Astra Trident QIAEA S AI2SI0] 25 MA:

docker volume create -d ntap bronze --name bronzeVolume

() m=stH e B2 g, Satoly 7| =gto] ASELICH
* 7|2 E28 37|18 MBIt Ot ol E HX5H0] E2I0|HE 20GiB 2&S HASLICH
docker volume create -d netapp --name my vol --opt size=20G

Ll
0|];|m

All==M |(01| 10G, 20GB, 3TiB)7t &=l M4 240 e El EXE 2 EA|EIL|CH
CHR| S K| HSHK I OM 7|2zi2 GYL|Ct 37| ©2l= 2(B, KiB, MiB, GiB, TiB) LE= 10(B, KB,
MB, GB, TB)2| 71b.x1|10§ HAE o QUELICH Ths Hel= 20| ASHIES

A2EL|ICHG=GIiB, T=TiB,...).

=52 ML

* CHE Docker 2 &2t OIXIHX 2 EEE2 HMAHELICH
docker volume rm firstVolume

() '&cmolol-sAN SetoluE A8 S f 2lo] oloiAs 25 AFekn ARBtLIC

DockerZ %/t Astra TridentE ¥ 12|0| =562 ™ CtS HHAHIE £™SHUA2.

M
iy
il

=9 = MMeL[Ct
ONTAP-NAS, ONTAP-SAN, Zidfire-SAN, GCP-CVS AEZ|X| E2I0|HE A% [ff Astra Trident= 282
2R 4 AUSLICH ONTAP-NAS-Flexgroup == ONTAP-NAS-0|Z 0| E2I0|HE At2E = EX|7} X2 =X

AN
QrLIC 71 2N M 25 4ASI2 A 2paro] MAELICE

* E2ES dARH A”AkE EAYLICH
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of

docker volume inspect <volume name>

* 71ZE 2BUM M =ES MIELICH oA otH Aj AR4Ak0] MG E LTt

docker volume create -d <driver name> --name <new name> -0

from=<source docker volume>

* 2EQ 7|E 2NN M EES HIYLICH M A-A2 WYSHR] SELICH

docker volume create -d <driver name> --name <new name> -0
from=<source docker volume> -o fromSnapshot=<source snap name>
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docker volume inspect firstVolume

"Driver": "ontap-nas",
"Labels": null,
"Mountpoint": "/var/lib/docker-volumes/ontap-

nas/netappdvp firstvVolume",
"Name": "firstVolume",
"Options": {1},

"Scope": "global",
"Status": {
"Snapshots": [

{
"Created": "2017-02-10T19:05:002z",
"Name": "hourly.2017-02-10 1505"

docker volume create -d ontap-nas --name clonedVolume -o from=firstVolume

clonedVolume

docker volume rm clonedVolume

docker volume create -d ontap-nas --name volFromSnap -o from=firstVolume
-o fromSnapshot=hourly.2017-02-10 1505
volFromSnap

docker volume rm volFromSnap

2IR0M YL =F0 AMABILICE

Trident*2t * 2 ALESI0] ZIH|O|HEE (R0 HME E5 FX[(E= sl 2 E2)0f HMAY 5= JSLICE * THE[MO|
110 o A|ARIO| Astra TridentOllA X[ St= 22 (0l: "ext4"-formatted"/dev/sdc1"2 Astra TridentE Sl

MM AT 2= YELICE.

Zt AEE|X| E2to[Hol|= Ciefet 5490] QloH, =5 48 Al 0|S X|Esto| ZatS ALEAL
|ge = ASLICEH FE 2E2(X] AL HEE[= M2 Of2E HZoHHAIR

25 MY Tl B0l 0]2{3 SMS AIBSHE 22 ZITHRtLICE CLI §% 50 o' HAXIE ALGOt] STt S

HIZSICE. O[2{3t gh2 JSON 74 Mo BE 57+ S MyolphLct.



ONTAP EE M

NFS % iSCSId| Cist =

o
0%
0x
o
r>—
rlo
o
alo
ic]
my
o>
r
il

SMHS MEigtL|C} A
‘37 LICH E59 A7|=7|EXMOZ 1GIBE MH™E/L|CT.
ofla| =2t 220 M

= Ayt Z2u|KLLIC 7122 Thin
QLIC} Rt 32 'gi/(M E2H|XY) U =

AL Y B4R AdA EMO| flohe ZtoE MFELICE
Tzt gLt 5, 2 50| s Amsto| iSO

MME|X| &Lt *EEIXI 22| Xt7 =™K b= Bt
"default"2H= HA0| 2= ONTAP A|AEIN| ZxHsIH, O]
MO gA|ZH 22 2Z ALHARS MMSIT QX|BHL|C},
ﬁﬂiml E_E|01 A= HIoJE = EES’-I 2E
C|HE{2|0f| A ".snapshot' C|HE2|E A0l 7L 5

ULt
QFAH0j|H| O otH AR of|H| S2ZH0| Hot= HIER
AFELICh 7|22 20| glELth &

snapshotPolicyE MEiS AP ONTAP7f
snapshotReserve(YEIH O 2 5%)E MEHSIHLE
snapshotPolicy7t none?! AL 0%E MEfBiL|Ct 2 E
ONTAP ol =of CHst 7 uro'ow 712
snapshotReserve af2 HEE = U2MH ONTAP-NAS-
O|Z20] £ N2st ZE ONTAP Holl=of Cist 22
MM SMOZ AEE £ JELILCE

'plitOnClone’'S MEfSIL|C} 2 MM o ONTAPZL A9 2E20M SA

=

= o o

EEYLICE 7|22 YLICE false. 2EES 2B
= AL Al0ll= 2E2|X| 2Eds =Y 7187t
S A 27| HEN YE FA 2 ES &l =B
=2lots Aol 7tE -Z‘f-ﬁl—l'if g =0, &
HIO[E{H[O| A S SH[OFH A[ZH0] ZFE[X|2H AER|X| 7}
HO| HOtE|X| giS = ACEE S ES FA 2Eot=

20| 7tE E&LItt.

Q JHr mlu m
Io = T o
\ —°.-" mjo njo

H

otz 5} M 250 NVE(NetApp Volume Encryption)S
AHESHES HHStL 7| 232 false’ILICE O] &M

AFE 51218 NVE 210| AT} Z2{AE{ oA 2H4IshEl0f
210{of BILICY

HHAE0f| Al NAEZ} 2 M3zl H 2 Astra Tridento|
DTZHNHLE B E 252 NAEZt 2 ASHElL|CH

KtMIsH LHE2 L2 2 RESHI AR, "Astra Trident?}
NVE % NAEQI HSE[= ghAl",
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CHE =7t 2482 NFS * o2t M ZEL|C} >,

FHS dEgLC
SLIAH

Ltmatc|aee|

Cts

P
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M
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7t M2 iscsl * o2t HEEL|CH*,

A

E30| AT A|Z3 Mg gxogn_“:} H|ZHM(2E)
AMEHQ! [ff CI|O|E{ S 22I2E HZOZ 0|STHX|
AFect

=& XA Cigt dot S ’MofgLt J[2de=
A8 HE2 —rwxr-XR-x' EE£ XAt H7| 07552
MHE|MH root= ALKX7) EILICH HIAE E= X}
4jo| xS Lt

E = ML ||:f true 7t E( ) BFSLICL . snapshot

ClAE2| LTt 7|E§IS °|=“-||:f false Ol 9
7tNEE 2OJZLICt . snapshot CIEEZ|=
7|28 o= ALK gtSLICH 34 MySQL 00| X[2f
&2 & 0o|0|X|= ol M 01|§EH§ &*%WI tELICtH
.snapshot C|HE2[7} EA[EL|CE

220 AFRS AATE MMS MASH|C} 7|22
J|=ghL|ch

=50 HMASHE O AF2E 2ot AEMUS MABIL|CH
7|222 UNIXQLICH 23 252 UNIX2t Mixed
elL|ct
= .

oy

iISCSI 252 U= O] AF2E[= O A|A”IS
MABHLICEH 7|22 extd LICH 23 22 ext3,
ext4, xfsQL|Ct.

£ 2 BFYLIL) false OflM LUNS 32t 2 7|52
OHX1I°”—IEf 712722 YLICt “true’E, ONTAP= 2 E0]
30| 2E5t1 2EC[ LUNO| M7|E 5{8Y += gl
SAEO| LELIC o 0| SHEE AESIH 2 AET}
CIOIE{E Af|e o ONTAPOIN AtS 22 37H2
MetEE = AELICE



docker volume create -d netapp --name demo -o size=10G -o
encryption=true

o AUHAES AFESH0] 100GIB 25 AMA:

docker volume create -d netapp --name demo -o size=100G -o
snapshotPolicy=default -o snapshotReserve=10

* setuid H{E7t @&l 25 HdLInt.

docker volume create -d netapp --name demo -0 unixPermissions=4755

XA 28 37|= 20MiBYIL|CE.
AL 0f|H| SZ2H0| X|™E|X| 0 ARHAF HMO| "2 2l AL Trident= 0%2] A2 Of|H| SZ2t2 AFETL|CY.

+ A2 0| gim Atz o] B2H0| Sl EES MNBLICE

docker volume create -d netapp --name my vol --opt snapshotPolicy=none

© AHSEFRO| GlE 2F A 10%2] AFEAF XY AR ofH| 7S MLt
docker volume create -d netapp --name my vol --opt snapshotPolicy=none

—--opt snapshotReserve=10

- ARHAE FH D 10%02] AFBRE XIF AwiZ ofH] B7H0] Qs BES MABILIC

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy --opt snapshotReserve=10

e

© AHMSFHME A EES M5t ONTAP| 7|2 A4 Of|of SZHYEH O = 5%)S X ETLCE

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy

Element AZEQ{ 28 2M

Element 2T EQ0] SM2 2F1} HEHEl MH|A Itjc'(QOS) HxHo|
it 251+ H2HE QoS MM -0 type=service_level' HHHS AL25t0] X|HEL|
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7|El Element 2AZEQ|| 2§ MM SM0||= CH30| E

o

QoS MO|7k HEEI C13 MEB 74 TIUS HXGHIAL.

"Types": [
{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000

"Type": "Silver",
"Qos": {
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000

"Type": "Gold",

"Qos": |
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000
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?l 70l M= Bronze, Silver, Gold2| Ml 7tX| M Fo|7} AIELIL}. o[2{et 0|F2 Yel= X|FE LTt

* 10GiB Z2E 25 44:

docker volume create -d solidfire --name sfGold -o type=Gold -o size=10G

* 100GiB Bronze 22 MA:

docker volume create -d solidfire --name sfBronze -o type=Bronze -o
size=100G

CHA|
1. A 22| 22130 9 (Ol docker plugin B AFE)S AF25H0] Astra TridentS A& $Q1 AL Ctsat 20|
Lt
docker plugin 1s
ID NAME DESCRIPTION
ENABLED
4fb97d2b956b netapp:latest nDVP - NetApp Docker Volume
Plugin false
journalctl -u docker | grep 4fb97d2b956b
BE 22 £E0M= tHRE22 2XE Tthe 4= A0{0f &L|Ct o] YWHOo == FEOHX| oM CHI 242
Syarer 4 LI

2. O 2Z 2 A8312{H ClH 1 22 M5 E AFst E2{1012 XLt

docker plugin install netapp/trident-plugin:<version> --alias <alias>
debug=true

L= 22aglof ojo] 2X|El F2 LM =2ZS gdstetLct.

=
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docker plugin disable <plugin>
docker plugin set <plugin> debug=true
docker plugin enable <plugin>

>

3. TAEO|M HIO|HZ| XM E HHSl= BR TAEQ 0| 25 AF8Y = UASLICH /var/log/netappdvp
ClAE2| LM 22 S 2dotsteA™ £ X|YELILE -debug S22

—

4z ALt o] 2R
f

"H2oZ2E 2F 2&: UNIX/run/docker/plugins/<id>/NetApp.sock:connect:di & It fE= ClRER| g

ne

rr

* PVE ZIE|0|H0f| Or2ESH= O X7t L= B rpebind 7t MX| =0 AMe| T QX &olstL|C SAE 0S|
Zaot mi7|X| 22|XHE AHEStA rpebind 7t Al SQUX| 2HQISLICE 'stemctl status rpcbind' == 0[2F S-St
7|58 Maisto] rpcbind AH|A S| MEHE OISt 4= QUELICE.

—_—

e AEZ|X| THS SAO AFEEY = JEE St2{= Z2L Trident?| 2] QIAEIAT
LRTIL|C o2 QUAEHAQS| HAML2 7 f

SAEON|M TridentE QUAE AT Y - volume-driver' M2 AFES1 CHE
ZdL|Ct,

Docker 22| E2{ 121 EHA|(HH 1.13/17.03 0] 4)

1. 88 g 28 M S X|Fst= A Hf QIAHAES AZFRL|C}
docker plugin install --grant-all-permissions --alias silver

netapp/trident-plugin:21.07 config=silver.json

2. Ci2 ey 1y o

o

X[E5t0] T | QIAHAS ARIRILICH

=~

docker plugin install --grant-all-permissions --alias gold
netapp/trident-plugin:21.07 config=gold.json

=2
(i
mn
<2
oy
ic
ik
o
10
ox
40
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docker volume create -d gold --name ntapGold

=2
i
mujn

o,

rlo

=59 E%:

docker volume create -d silver --name ntapSilver
7| E(HH 1.12 0| 5t) THA|
1. AF8Xt K™ E210|H IDE AH3I] NFS 422 E23{ 1218 AIRfSLICH

sudo trident --volume-driver=netapp-nas --config=/path/to/config

-nfs.json
2. AKX ™ E2I0|H IDE AMRSI0] iSCSI FAQZ Z2{1901E A|RFEL|CT.

sudo trident --volume-driver=netapp-san --config=/path/to/config

-iscsi.json

3. Zt =2t0o|H QIAEIAO| Docker 28 T ZH|XY:

o|E S0, NFS2| 3%
docker volume create -d netapp-nas --name my nfs vol
O£ S0 isSCsIe| B2

docker volume create -d netapp-san --name my iscsi vol

AE2|K| 1Y S

> [

Astra Trident 20|

of2fet 18 SH2 A 2 2E2[X| A Z ol 2A|

£

0| 2 E Astra Trident 72A0f| HEEIL|CL.
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o1}

Ql

= I-l

—

;l

0x

o H

HS QL|CE

'torageDriverName'{L|C} AEZ|X| E2tO[H O|SYLICE

'E =agePrefix’ 22 0|E0f CHot MEHX
HEAILICE 7|22k netappdvp .

LimitVolumeSize =5 37|0f ciet MEH™ Bt
Z|12e"(HE 2 &)

24 A E0| toragePrefix'(7|22f ZH)E AFESHK| OFYA|L. 7|
O] M™E BAlSt FEFE MBI 2*E

0|2 EX|7} Ar2El AL Docker2| Docker HA, E2t0|H M E gl
HIO|E{E AM23tH= 20| E&LICE

of

ontap-nas, ontap-san, ontap-
nas-—-economy,
ontap-nas-flexgroup,
solidfire-san

staging

10g

H™MoZ

— 11—

Zidfire-san' E2I0|H=

L|Ct. Docker =2& OHZ 0| £ tenantDE AtESHAHLE

A O|ECE MYYZI EY

MMstE DE ER0|M 7|2 S8 X|HSIX| ot ElL|Ct '37| SM2 DE HEED Q0| AFRE £ QU&LCH
|2 28 37| MASI= 2 ONTAP A MM E AIRSHAAIR.
SME MEighL|Ct My o
‘370 YL|Ct M 289 MEiX 7|2 37|Lct, 106G
7122k 16
ONTAP 14
Qo] 22 1M 7t 20| ONTAPE AE2E AR LIS Z2 XA SMS AT £ USLICE
SME MEighL|Ct My o
OFLFHIEHLIF ONTAP 22| LIFQ| IP F=AQILIC}.  10.0.0.1
FQDN(®13tE =09l 0]2)2

Xge 4= ASLL.
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SUS MEPLCH 29 o

CHEFLIF TZEZ LIFQ IP FAYLCH 10.0.0.2

* ONTAP NAS E2}0|H *; X| &gt
AZ HESLICH dataLIF.
MZBE[X| b= HL Astra
Trident= SVMO|A Cl|O|E{ LIFE
7t SLICt. NFS O E ZHof|
Ar2e FQDN(EHetE =02l
0|8)2 XI¥stH of2{ H|o|H
LIFOA 2= WA S 2ol
22 Z2HI DNSE MM &
UAELICH

* ONTAP SAN EZ2}0|H *:
iSCSIO]| CHsl X[™stX| OHMAIL.
Astra Trident7} AF28tL|CH
"ONTAP ME{X UN ¥" C}S
ZE MHS dYst= o Zest
iSCILIFE Mtz 20 2
Al dataLIF HA|HO=ZE
HO|ElL|Ct,

VM LTt Mg AEE|X| 7he M2 LIF7L svm_nfs
S2{AH LIFR 32 ER)

'AFR X} 0|2 AEZ[X| ClHIO|AO| H&S MM} vsadmin
O|SLICt
nofsn AEZ|X| C|HFO| A0 HASH= secret

L LIt

=xH OD2H|XEE fIet o I2|AIO|E(ME aggrl
Arg, sSVMoi| MIEIsHOf st= A Q)
ONTAP-NAS-Flexgroup E2t0|H{2]
AL O] FMO| 2A|EILICE SVMO|
Siet=l R E O J2| A0 EE
FlexGroup 22 Z2H|Xddt= O
A ElLICE

M EfALE HEf Al 2, AHE 0] Of 75%

o
WLSHTL £ 9 8 T
Alnfgtict

nfsMountOptionsE ME{BfL|C} NFS OIRE SME MIZLSHA| -0 nfsvers=4
HofgtL|ct 71222 "o

nfsvers=3"IL|Ct. * ONTAP-NAS %
ONTAP-NAS-0|Z 0| EE}O|tHoj 2t
AME 75 *."NFS SAE M HEHE
7| E HZSHHAIL".
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LimitVolumeSize

"HES| AT EH

sanType

'plitOnClone’S
MEHSHLIC}
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Astra Trident= ==& XM gl
2|2t igroups S
netappdvp.

ol M2 AL
ontap-sa

o 4 AEL|ct

n E2L0[H *,

Aol @E 7ts =8 37| A gtree
A% 28 37].* 0| M2 'ONTAP-
NAS-OI:T-'_h:EII' E2o|He| 32
FlexVol2| 37|E F7t2 H|otgtL|Ct

*

FlexVolg |CH qtree= H$| [50,
300]0f| A0{OF StH 7|27t

200QLIC}.
O A2 * ontap-nas-economy
E2lo|H, O] ZH S ALESIH

FlexVol*2 %|CH gtree =5 A2 Xt
&g 4= ASLICE

* off cho X[ ELICH ontap-san
E2to| 2t *

25104
9| A2 nvme NVMe/TCP2|

oX HA miu
H0rIr >

7|2 84S XIHSHK| ot ELITt.

Ad

St 2E: none (W EZZ2H|IHHEN EE S
Z2ELIC volume (FHR)

A8 AMAF MO 7222 LI none

A% oflH] SZHH|E, 7|22 "0l ONTAP 7|24t 2
A8t
dd Al &9 220 222 SEYLICL 71282

QILICt false

MEHSHLICt 1 scsi iSCSI

of

netappdvp

300g

300

iscsi HOH Y}

=
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SMS MEfgLC dH o
et 3} M 2&0 NVE(NetApp Volume Encryption)E X|lstH %

7|22, 2 false’YLICL O] M S AHESIE{H NVE
2to[ AT S AE 0N E-dete|0] L0{0F gLt

sHI = 0| | NAEZt ZMSHEl AL Astra TridentOf|
DIZH|NUE B E 282 NAEZF &ASHEIL|C

KtM|st LHE 2 OS2 RESHM AL, "Astra Trident7t
NVE 5! NAEQ} HESE|= dhal",

-

LI DZH|XJE NFS =50 CHe NAS M, 7|22 2 777
A™EELICH777

LIZAC|HERZ]  of HMASHY| /B NAS SMRULICEH . snapshot "EhILICt
Directory(CIE{2]), 7|22t false

ol I E M Al NFS AAZLE MMM ALY NAS SMO|H 7|24t  default
QULICH default

'MEHM AEIY'ES IZZH|MYE NFS 20| HMASH| /8t NAS unix

HZESHIA R SMUL|C.
NFSE X|BLICl mixed & unix HOF AEFY,
718222 LICH unix.

oA AAR R SAN M - I A|AHI WS MEISIL|CE 7| 23t2 xfs
o::“—-| I:|' ext4

A S HA A2 AS3t HM 7|22 YULIC none; snapshot- "8i&"

only ONTAP 9.5 0| SVM-DR A8

=M ZM

ONTAP-NAS2t ONTAP-SAN EE2I0|H= 2t Docker 2&0i| CHsH ONTAP FlexVolE A gtL|Ct. ONTAPE= Z|CH
12,0007H2| FlexVol 2HAEHE ALE6I0 2 AH =5 X[ 1,0007H2| FlexVol2 K| EfLICt. Docker 2& Q7
Atgtol o|z2{st x|ot | LHof| 2 A Docker 28 ME AHA S 22 SH|2F 22 FlexVolWlA MSE&[= =7t
7|5 20| 'ONTAP-NAS' E2I0|HI7t MSE[= NAS £F M IL|Ct

FlexVolOl| 1€ 7H5%t A&t O 2 Docker 250| 223 22 ONTAP-NAS-0|Z 0| EE= ONTAP-SAN-
O|Z 0| E2tO|HHE MEfSEIL|CY,

'ONTAP-NAS-0| 2 = 0|' E2}0|HE= XSO 2 22| E|= FlexVol Z LH0| ONTAP gtreeZ Docker 252 M
gtree= L& 7|52 3|M5t0] 22{AE =4 Xt 100,000 %! 22{AE{T 2,400,0007HX| &M O F Ot 2HES
HZSELICE 'ONTAP-NAS-GZ M HQI' E2t0|H = Docker 282| ME3tHEl AMHAF L= 22 2X|E X| ot
4ELICE.

fob o>
Yal II9,|_'
-
n
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@ Swarm 042 LENAM 25 MAMS T88IX| oD 2 X Docker Swarmi|Al ONTAP-NAS-
O|2 0| E2t0|H 7t XA E|X| Q4&LICE,

ONTAP-SAN-O|Z 0| E2IO|HE XSO 2 2| &= FlexVol2 28 E LH0|| Docker 252 ONTAP LUNCZ
MAMBL|CEH O|ZA| SHH 2t FlexVol7t SHLEC| LUNOIZH X[$HE[X| O SAN I 220 O L2 &Etd g
H3gtL|ct AEZ|X| A|AHI| w2t ONTAPE 22{AE T £|C 16384712 LUNS X|IEHLICEH 50| 1 of2{o|
LUNO| QI22Z 0] E2}0|HHE= Docker 28 NS AHAF Sl 22 X2 X[HELICt.

=4 Aol md= M E HEHHIOE 8HC = 23 £+ = HY 582 HE XN2[E S2[2{H ONTAP-NAS-
Flexgroup E2t0|HE MEHSHYA| 2. FlexGroups2| O| 44X Q1 AFE Ata{| 2= A/ML/DL, BICI0[E 3! 24, AT E Q0]
gc, AER|Y O NHEA S0| UYESLICEH Trident= FlexGroup 252 TZ2H| Mg of SVMo| 2=l 2 E
O22|AH|O|EE AEELICE. Trident2| FlexGroup X0 = Ct2 1t Z+2 112f AF&HO| &Lt

* ONTAP H{H 9.2 O|&0| EHeBfL|Ct

* O|H 22 E{ FlexGroups= NFS v32t X|lstL|C}.

* SVMO|| sl 64H|E NFSv3 AEXIE At2st= 20| E&LICEH

* XA HE FlexGroup +8H/Z2E 37|= 100GIBYILILCE.

* FlexGroup 2 &0 CHoi M= 22 HM0| X|YEX| gb&LICH

Al

FlexGroupsOl Hetst FlexGroups 3 I Z =0 CHet XbAM|SH LHE 2 E EESHUAIL "NetApp FlexGroup =& ZH
Atg]| 8! 713 710|E E HZSIMAIR".

i ONTAP-NASE AtE3t= Docker Volume PluginZt ONTAP-NAS-
LICt.

OF

22 BHON 13 7|57 i S 9
EZHEQl QABAZ of2] 7 Mzt 2 9l

o>

ONTAP 1A I ol off

C2lo|t{ofl CHSE NFS 0l <code>ontap-nas</code>

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"aggregate": "aggrl",
"defaults": {

"size": "10G",

"spaceReserve": "none",

"exportPolicy": "default"
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=2t0|Hoj| CHSH NFS 0f| <code>ontap-nas-flexgroup</code>

"version": 1,
"storageDriverName": "ontap-nas-flexgroup",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"defaults": {

"size"™: "100G",

"spaceReserve": "none",

"exportPolicy": "default"

=2to|Hof| 3t NFS 0l <code>ontap-nas-economy</code>

"version": 1,

"storageDriverName": "ontap-nas-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl"
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=2to|Hoj| CHet iSCSI 6l <code>ontap-san</code>

"version": 1,
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.3",

"svm": "svm iscsi",

"username": "vsadmin",
"password": "password",
"aggregate": "aggrl",
"igroupName": "netappdvp"

=2to|Hof| tH$t NFS 0l <code>ontap-san-economy</code>

"version": 1,

"storageDriverName": "ontap-san-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.3",

"svm": "svm iscsi eco",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl",

"igroupName": "netappdvp"
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=2}0|H0]| CHSF NVMe/TCP 0| <code>ontap-san</code>

"version": 1,

"backendName": "NVMeBackend",
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"svm": "svm nvme",

"username" :"vsadmin",

"password":"password",
"sanType": "nvme",
"useREST": true

Element 2T E¢|0| 1A

Element 2 E2||0{(NetApp HCI/SolidFire)E AtEst= 22 22H +4 2t o= 0|23 M2 A8
UAGLICH
SMS MEfetL|Ct 23 o
2 <a https://admin:admin@192.168.160.
href="https://&lt;login&gt;:&lt;passw 3/json-rpc/8.0 S E EO|SHAA|L
ord&gt; @&It;mvip&gt;/json-
rpc/&lt;element-version&gt"
class="bare">https://&lt;login&gt;: &l
t;password&gt; @&lt;mvip&gt;/json-
rpc/&lt;element-version&gt</a>;
O ZoIStAMAIR
VIP! iSCSIIP X2 Y ZE 10.0.0.7:3260
HIHEO|E At2% SolidFireF EHE(AtS docker
gl= 22 MaE)
O|L|EIFace iSCSI E2fmE 7|2 QEM0|A7L  default
Otl QIE{m|ojA = Hotet
QIE{mH0|AE X|F LIt
'y QoS At Ofzl Ol EZSHMAIR
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SUS MEPLCH 29 o
1

=

2| 7t A|NamePrefix 1 72)|0| == Trident AX|2] MEA}  netappdvp-
1.3.2 O|™ T Q| TridentE A5t
712 2ECE YO 0|EE HsH=

ER =5 0|5 ¢S Sl gzl

O] =& UM AsHH O] ZtS
HFeHoF LTt

Zidfire-san E2t0|HH= Docker Swarm2 X|&l6tX| &L},

Element 2ZE 0] M IO off
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"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://admin:admin@192.168.160.3/json-rpc/8.0",
"SVIP": "10.0.0.7:3260",
"TenantName": "docker",
"InitiatorIFace": "default",
"Types": [
{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000

"Type": "Silver",
"Qos": |
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000

"Type": "Gold",

"Qos": |
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000

U] 2 2 A[eE Arek
DockerO| Al Astra TridentE A2 I 224 2| 5! Ao A2 CHet HEE QIS AL,

O|™ KX 0| A Trident Docker 25 =291 20.
L= ClEee EI e €O8|0|E @F 7} dhMstL|Ct,

CELE
1. Zaja0lg uizsteict
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docker plugin disable -f netapp:latest
2. 2211912 HHect.

docker plugin rm -f netapp:latest
3. &7} 'config' OH7)f H=~E HSsto] £2{ Q1S CHA| MX|gtL|Ct.

docker plugin install netapp/trident-plugin:20.10 --alias netapp --grant
-—all-permissions config=config.json
=& 0|&2 %|A 2Kt 0[4/0[0{OF EHL(C},

@ O|= Docker 22t0|HEQ| X|ot AFARUL|CH E2I0|HE = Y EXI 0|2 Windows ZEE
SABLICE "H T 257732 AESHMA|",

Docker SwarmOi|= Astra Trident7} 2= AEZ|X| 2 E2}0|H =&H0||A| 0|2 X|SIX| Qb=
EX™ SZ0| JY&LILCE

* %Xl Docker Swarm2 Z& ID L&l 28 0|52 1R/t 28 AEXE AFSYLICL
* 28 282 Swarm 2HAE9| Zt L EZ SA|0| A& EL|C
* 28 Z2{39(Astra Trident )2 Swarm 22{AEQ| 2t =Co|M SEHOoZ Malislof EL|Ct. ONTAPQ|
ZtE AT ONTAP-NAS' B 'ONTAP-SAN' E210[|H{ 2| ZHE HhAl mi20f| o|2{st |3t Lo M RS E & U=
st =E2t0|H 7t ELICE
LIHX| E2t0|Hofl= B2ttt "SXt" §lo] Ty Mo CHell CHEe| EES MAY £+ U= Ze MEft 22 22X 7t
USLICL o|E £01, Element0il= E&2| 0|E0| ZX|Tt ID7} CHE £ U= 7|1S0] }SLICL

NetApp2 Docker E0i| I =4S HISUX| T, Sz &710f CHet HEA|= ®ISSHX| &Lt

FlexGroupE Z2H|X st /U= 2L, = HIWY FlexGroupdl| ZZH|X Y%= FlexGroup2t
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"storage": [
{
"labels":{"luks": "true"},
"zone":"us east la",
"defaults": {
"luksEncryption": "true"
}
by
{

"labels":{"1luks": "false"},

"zone":"us east la",

"defaults": {

"luksEncryption": "false"
}
b
]
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apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: luks

provisioner: csi.trident.netapp.io

parameters:
selector: "luks=true"
csi.storage.k8s.io/node-stage-secret-name: luks-${pvc.name}

csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}

3. LUKS 2= & Zoldt= Yz 5 ddeLct oS S Ch3at 2Lt

kubectl -n trident create -f luks-pvcl.yaml
apiVersion: vl
kind: Secret
metadata:
name: luks-pvcl
stringData:
luks-passphrase-name: A
luks-passphrase: secretA
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LUKS - 2t53t=l 252 ONTAP S5 HAH % =2 =8¢ £ el&LICh

LUKS =52 7IH27| ¢leh #Alle EiL|Ct

LUKS 282 7t ™ 2 HBH6lof 2LICt luksEncryption & MEIEL|CHtrue HAEOA. E 2
luksEncryption 82 50| LUKSE E+6t=X| Astra Trident0l ¥2ELI|C} (true) EE= LUKSE

H—
FELICH (false)S EZOHAIL.

version: 1
storageDriverName: ontap-san
managementLIF: 10.0.0.1
dataLIF: 10.0.0.2

svm: trident svm

username: admin

password: password

defaults:
luksEncryption: 'true'
spaceAllocation: 'false'

snapshotPolicy: default
snapshotReserve: '10'
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1. & FIIELIC node- publlsh secret-name % node-publish-secret-namespace StorageClass
OH7H tH=QILICE Ol E ST Ci3at 25Ut

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: csi-san

provisioner: csi.trident.netapp.io

parameters:
trident.netapp.io/backendType: "ontap-san"
csi.storage.k8s.io/node-stage-secret-name: luks
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}
csi.storage.k8s.io/node-publish-secret-name: luks
csi.storage.k8s.io/node-publish-secret-namespace: ${pvc.namespace}
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tridentctl -d get volume luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelD>

.luksPassphraseNames: ["A"]
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tridentctl -d get snapshot luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>/<snapshotID>

...luksPassphraseNames: ["A"]

3. 250! CHet LUKS 2= E HOI0|ESIo M 2= 3l o| s 275 XIFELICh SRIBLICt previous-luke-
passphrase-name % previous-luks-passphrase O|™ IfAI2{|0|XE LX[A|ZIL|CE.

apiVersion: vl

kind: Secret

metadata:
name: luks-pvcl

stringData:
luks-passphrase—-name: B
luks-passphrase: secretB
previous-luks-passphrase-name: A
previous-luks-passphrase: secretA

tridentctl -d get volume luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumelID>

...luksPassphraseNames: ["B"]

tridentctl -d get snapshot luks-pvcl
GET http://127.0.0.1:8000/trident/v1/volume/<volumeID>/<snapshotID>

...luksPassphraseNames: ["B"]

@ OlE =0, F 719 = F 20| Hietk[= B luksPassphraseNames: ["B", "A"], 2|FO|
2= A IHE etad o ASL|CL.
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apiVersion:
kind:
metadata:

luks

provisioner:

storage.k8s.io/vl
StorageClass

name:

parameters:
"luks=true"
k8s
storage.k8s
.k8s.
k8s.
allowVolumeExpansion:

selector:
csi.storage.
csi.
csi.storage
csi.storage.

true
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.10/node-stage-secret-name:
.1o0/node-stage-secret-namespace:
io/node-expand-secret-name:
io/node-expand-secret-namespace:

FM A2 "Kubernetes 1.25: CSI

%! node-expand-secret-namespace StorageClass OH7H

csi.trident.netapp.io

luks-${pvc.name}
$S{pvc.namespace}
luks-${pvc.name}
$S{pvc.namespace}
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SVM/E2| XA SEHS HASHH 2121 4~ QI&L|CE tridentctl update backend’E AF23H0] HHollE HEHE

AN
OO ESHAHL} Trident PODE HIRESHH 0| 2H|7t s A E L|C.
* DockerE ZiE|0|LH HEIRJOZ AFRSIH TridentES A of Aot 2X| 7 LASHH '—-in cluster=false' 221 &
A1 TridentE AX|of EMAIL. MX|Xt ZE= AMESHK| F 11 MX|Xt 0| 2 Qlst M3t 2X|E I|$iCt.

© Mg M3 = ™M2| 2 I8l 'uninstall parameter <uninstall Trident>'E AHS&L|CE. 7|E’“O§ 0f
B EE TridentOfl A 2H= CRDE M|7{5HX| 222 &l SOl FR0| M FHSHA| ®|7et = ChA| &X|g 4

* Tridente| O|™ HFOZ CI2|0|E5tHH HX & MHSIMAIL tridentctl uninstall TridentE
HHsHe HHEHQULICE flst= E CHREESILICH "Trident HE" & A6t & MX|2LICH tridentctl

- ooHd
install HH,

* B0t 43HCoR dArEl = PVCIH 2R EHAO| DA kubeck tl tEH PVCE H5HH Trident?t O]
PVCO| thiet PVE Z2H[X'JotX| Zet o[ R0 thigt =7t Y27} MSELIC).

HAXIE AF2 St Trident HH I AlTj

HLUXIE AHESIY TridentE HiZESH= B2 E2|HE{E 2| HEH7L InstallingOll A InstalledZ HAELICE. 'Failed(&TH)'
MENE 215t REXIL AHHH o= ‘_rréél' 9= 22 O3 BHOIE Ads 2EXte| 215 2elsl{of gt

tridentctl logs -1 trident-operator

|25HH 2|7} A= fIXIE 7t2[Z = ASLILE olE S0,

HE 2SS AHO|HS 208 F U of
ER0|M st ZH0| O|0|XIE 7IH 2 = gle XY = USU

g
Airgapped $tE2| HAER &

Tridento| AX|7t ISt O| 7R E OS5I H 'EC|ANELH AEO|E" LEHE &T{ 200 L Cf.
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kubectl describe torc trident-2

Name : trident-2
Namespace:

Labels: <none>
Annotations: <none>

API Version: trident.netapp.io/vl

Kind: TridentOrchestrator
Status:
Current Installation Params:
IPvo6:

Autosupport Hostname:
Autosupport Image:
Autosupport Proxy:
Autosupport Serial Number:
Debug:

Image Pull Secrets: <nil>
Image Registry:
k8sTimeout:

Kubelet Dir:

Log Format:

Silence Autosupport:
Trident Image:

Message: Trident is bound to another CR 'trident'
Namespace: trident-2
Status: Error
Version:

Events:
Type Reason Age From Message
Warning Error 16s (x2 over 16s) trident-operator.netapp.io Trident

is bound to another CR 'trident'

0| 2LEL TridentE MX|SH= O] AFREI 'EZ|AQH A ER|O|E! 7} 00| S LIEFHL|C} 2t Kubernetes
S AE0|= Tridente] QAEAT}SHLITE QIS 4~ QOB 2 2AXH= AHHM|EX| MAME & Q= &M Trident

AN
Orchestrator’ 7} StLt2t =X{SHEF SfL|Ct

S Trident Pod2| AMEHE ZHEHSIH 20471 &H2 e

$Q
0jo
o
i
m
=
rr
ox
40
N
52
o>
il
o
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kubectl get pods -n trident

NAME READY
AGE

trident-csi-4p5kqg 1/2
5ml8s

trident-csi-6f45bfd8b6-vfrkw 4/5
5ml9s

trident-csi-9g5xc 1/2
5ml18s

trident-csi-9v95z 1/2
5ml8s

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

8ml7s

StL} O] o] ZE|O|LA O|D|X|E 7HM K| 87| W20 Z=

O] ZME oiZsteAH EC|ALHAER|0|E CRE HEGHOF HLILE E="E
PS

49| 7HE M F2lE Tt= == AS LI

0| FREJEX & = AEF HHI RE
X Z2OS CHA| e = AL

./tridentctl install -n trident -d

si|ast =

—_

uninstall -n trident
Trident
cluster

./tridentctl
INFO Deleted
INFO Deleted
INFO Deleted
INFO Deleted
INFO Removed
INFO Trident

deployment.

role binding.
cluster role.
service account.
Trident

uninstallation succeeded.

Astra Trident ¥ CRDZ 2™ 3| H|AHEL|Ct

Astra Trident2t M=l D= CRD & 2t AFEXt XA 2| AAE
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CtS2 0] dX|E M2|gt LIS 'tridentct! install'

STATUS RESTARTS
ImagePullBackOff 0
ImagePullBackOff 0
ImagePullBackOff 0

ImagePullBackOff 0

Running 0

Z2WMELICH tridentetl

dd= e 4= ASLIL.

CAl

user from security context constraint.

Qb x|

S| MAHY = UAELICE

£ AW 20| 2X[X| ofghst= ol =20 &= "-d' =5 AHE5IK



O] XA F|AY & AUSLICE Astra TridentE 2t83| M2 M5t A X| 42 ot O XAS S¥SHK|
@ OFMA|2. CRDZ HIAHSHX| 21 Astra Trident2 ®HSH2{H S & ZX8HIAIL "Astra Trident=
R g,

Trident 2 Xt
Trident HAXIE AFRSH0] Astra TridentS X|7{5t1 CRDE 23| M st2{™ CHS1t 20| SHUAIL.

kubectl patch torc <trident-orchestrator-name> --type=merge -p
"{"spec":{"wipeout":["crds"],"uninstall":true}}"

| =S
=25

Astra TridentE M7t Helm2 AL235t0{ CRDE 2t 6| A2 H:

kubectl patch torc trident --type=merge -p
"{"spec":{"wipeout":["crds"],"uninstall":true}}"

<code>tridentcti</code>

= AHZ310| Astra TridentE M7{¢t & CRDE 2t8S| MARLICE tridentctl

tridentctl obliviate crd

rwx A 22 {|UAH 0| AL} BHHEI NVMe == AH|O|R! siX| I o Kubernetes 1.26
Kubernetes 1.262 A& £01 A rwx HA| 25 UHUAH0O|AL}L EHH NVMe/TCPE AEE I L= AH|O|E
I.

o
= o
SHA|7F HOfE & ASLICE TS ILfE|9'.: QFOf CHEt o2 S RMSELICE = KubernetesE 1.272
P 0|=E =& ASLICE

HIJAAHO|A 5! PodS AMHIHELICH

Pod0i| Astra Trident 22| QAT O|ANVMe E7 2&)7t HZE AlLtZ|RQE 12fsf 24 A|2. ONTAP
HHOIEOf| A L|UATO|AZE R AX|SH= BR, PodS AMH|SI2] 1 8HH AE|0|E TZMAJFSEHEILICE Of
AlLI2|2& Kubernetes 2R{AE|LL CHE &S0l F&E FX| AELICHL

od
N =0 S 2FENE HIKLHO0| A0 SiE)S OH2E SHM[S ALl

HIO[E] LIFZt XHEHE| A5 L T
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If you block (or bring down) all the datalLIFs of the NVMe Astra Trident
backend, the unstaging process gets stuck when you attempt to delete the
pod. In this scenario, you cannot run any NVMe CLI commands on the

Kubernetes node.
JoilE e

HH| 7158 26{H datalIrFsE =2{SLICt.

H A0 DY S AMYSLIC

If you remove the "hostNQON' of the worker node from the corresponding
subsystem, the unstaging process gets stuck when you attempt to delete the
pod. In this scenario, you cannot run any NVMe CLI commands on the

Kubernetes node.
JolilE e

£ F7IELCE “hostnon® OF9| A|ARQZ SORZIL|C.

NEE

NetApp2 Astra TridentS Ctst HHOZ X|RISL|CE 7|= XtE(KB) 7|AF & 23t xHE 22
ot Rg MO X ZM0| 24x7 HSE/LICE.

Astra Trident X[ 20| ZALO|Z

Astra Tridenti= {0l mf2} 371X +59] KPS HMBELICL 8 HFBIUAIL "HOIS 98 NetApp £ ZER0f BT
x|l

tHSH X2
Astra Trident= E2|XEE 12707t B E X2 FM3gL|Ct.
H|ot=l X[

Astra Trident= 22|22 E 13~247HENX| MetHO 2 XS KMSgLICt.

NP AL

Astra Trident EA= HE|ZUZEE 25~36712 SO ALEE 4= JUELICH

T AHSE x| 2 HNstel x| &l INVINE|
"24.06" 20253 62 2026'4 62 20274 62
"24.02" 2025 28 2026 28 2027 28
"23.10" 20244 10¥ 20254 10¥ 20264 10¥
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7 3 x| 2

"2007'd 32" 2024 78

"23.04" —
"23.01" —
"22.10" —
"22.07" —
"22.04" —
"22.01" —

"21.10" —

"21.07LIC}" —

L{Ct o4 7],

NetApp 7|2 K&

SL|E|(Astra Trident 7H2 X} st
7PEI EZ2Q 2 FTH|E =T 4 Q

HistE x| INZJ N
20254 78 2026\ 7¢
2025 4 2026 4
2025'F 18 2026 1&
20244 10 20254 10
20244 78 20254 78

— 20254 48

— 20254 14

— 20244 10

— 20243 78

2H 2 2M BEL S HESHIAI "NetApp Knowledgebase(2 19! 2 Q)" Astralt A=l 2H| s Zof|
~ =3 A
= =

)7|. Olﬁ | I-"'=""|. XHL-'I" ]IEX'"EO-"
= Fe BAYULt,

=
M

Astra Trident0f| CHSH =28 2O 2™ 'tridentctl logs-a-n triflE'S ALE3I0] X|2l HES MM = 'NetApp

Support<Getting Help>'Z HLHHA|L.

S HXSHAIR
* "Astra 221"
* "Astra Trident 221"
* "FHU|E[A F{E"
* "NetApp.IOE HZESHHAILR"
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AESIMAIL
Astra Trident T E
Astra Trident7} S2410| AFE5t= ZEO| CHSH XHA[S] ZOEMA|L.

Astra Trident ILE

Astra Trident= CtS ZEE Edff EAgL|CE
IE =5
8443 WX HTTPS
8001&!L|LC} Prometheus HIEE! AIEXQIE
8000 Trident REST A{H{
17546 Trident C|ZE0| AFEE|= EM/EH ZE2H T E
@ 2 A8ste] dX|St= SOt &M/=H| T2E TEE HAY £ AUELICE --probe-port A&, 0]
EE7f FAXE 29| CHE T2 N AN AL EX| RAEE Sh= 20| SQELICE

Astra Trident REST API

QUELICH "tridentctl HE 51 ZM" Astra Trident REST API2} A% XE5H= 7Ha 4|2 WH2
REST QICHXQIEE XI™ AR3tH= Z1QIL|C}

=

REST API AF2 A|7|

REST API= Kubernetes?} Ofl 12 2HA0]| A Astra TridentE S2 Al HIO|LH2| 2 AtRSH= 1Z MX|of

FEYLICH

O LIS Hot2 9|8l Astra Trident2 A28 EAA|2 REST APT = POD LHOIA A&liEt o 7| 2& O 2 |ocalhostE
X|tELICE o] S&H2 HAESIH™ Astra TridentES A&HOF &L|CE ~address 217t SHE POD 49| Ql+RIL|C.

REST API A2

O|2{st APIC| == HIHHOf| CHEt O[M[E E2{™ CIHOE MYTLICH (-q) A XIM[SH LIS 2 HXSHAIRL
"tridentctlS AF238}t0 Astra TridentS Zt2|EHL|Ct".

APIE CHS T 20| RS BILICE

7t 27|

GET <trident-address>/trident/vl1/<object-type>
o dAlo| BE JHMIE LIEeL|Ct.
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GET <trident-address>/trident/vl/<object-type>/<object-name>
HHE WA MF HEE 7tHZLICE

AlA
POST <trident-address>/trident/vl1/<object-type>
X[™E Aol 7HH|E THELICH

o MMT M| JSON 70| HRTLICE 2t JHH| S| AFE2 S R XS AL "tridentctl2 AFESH0] Astra
TridentS Zt2|ghL|Ct.

* M7t o|0| Q= AR SEH0| Z2tEIL|Ct backends= 7| & JHA|S HH|O|ESIHX|TH CIE D E I HAIL
It of| Aokt

AFH|

DELETE <trident-address>/trident/vl/<object-type>/<object-name>

HYE B[22 S AFELCE

@ BHOIlC Ee= AEE|X| 2eiAd HEE 252 S ZMStEE H 2 ARX|sofF BHLICE XEA|BH
LHE2 S BESIM AL "tridentctlS AH2SH0] Astra TridentS 22| €L C}",

I~
HHAE M
Astra Trident= Trident OrchestratorE ?|¢t 62 HHZ M2 HlaetL|Ct. o|2{et M2
A5 HIEE - £ QUELICT

22

-debug

ClHZ £33 detgfLith

-loglevel <level>

22 $F(debug, info, warn, error, fatal)2 MHBILICt. 7[2HOZ info(”E) 7t AFEEIL|CH.

2HU|E|A

-k8s_pod
0| M E&= S MEYLICH -k8s_api server Kubernetes X|¥E AIESIEE HHSHYA2. 0| HHE
AtESHH TridentOll A Z2HEl POD2| Kubernetes AMH|A AHH XtH ZHES AHESH0 AP A{HO| H=2tgiL|C.
Trident7t MH|A ™ 0| ZM3HEl Kubernetes 22{AE0|A| PODE A== A0 2t XS L T}

-k8s_api_server <insecure-address:insecure-port>
0| M E&= S MEYLICE -k8s_pod Kubernetes X| &S A5 E A AR, Trident?t X|HE 22
HSE HEQH F=A 5l IEE ALESI0] Kubernetes AP A0l HZBILICE. 2tA TridentE POD 2| 20i| HiZE
== UX|ZEAPI ME{of| Chiet | 2ot AZRE X|JBtL|Ct & AFESH0 ZE0] TridentS HHZESHO] QEFSHA| HZL(Ct
-k8s_pod Mg MEASIL|CE.
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Docker £ & ZXSHMA|Q

-volume driver <name>
Docker E2{1212 S5 M At8&[= E20|H O|SRILICL 7|22 |LICH netapp.

-driver_ port <port-number>
UNIX 0|21 2210] Obl of ZEO|AM =41 CHZ[ZHL|CE.

-config <file>
T R42 M Holle 1 Thloj et of F=2E X|FsHof §iL|Cf,

Al
2

ot

-address <ip-or-host>

Trident2| REST At 7t =AI8H0F St= FAE X|™HSLICE 7| 2242 localhost®ILIC}. localhost| A 7Lt
Kubernetes PodOl|A] &% Q1 A2, REST QIE{H|O|A = Pod 2/ F0f|A X HM|AS &~ QUSLICE ALE
-address "" REST QE{H|0O|AE POD IP AN A HMAE 4~ Q== SHL|LCY,

@ Trident REST QIE{H0| AL 127.0.0.1(IPv42] ZR) L [:1](IPv6S] ZR)0ll AT 441
MHIASIEE e £+ JSLICH

-port <port-number>
Tridento| REST ME{ 7} 4= 213}{0F 5t= ZEE X[FgL|Ct 7|= 22 8000LIC.

-rest

REST 2/E{H|0|A S &-deteltLCt. 7|22 true RILICH.

Kubernetes 2! Trident 2LEHNE

REST APIZ AI23}0] 2|AA ZHH|E 2|1 MHA Kubernetes & Trident@t A Xt2%t 4
AUSLICEH Kubernetes & Trident, Trident & AEZ|X|2} Kubernetes & AEZ|X| 7t A Z
B-St= R 7K 2|AA JHK|7F ASLICH O|2{et QENE F U= KubernetesE Sl
2|5 LIHX| = TridentE Sl 2t2|ElL|Ct.

SE Gl M2 5 WAIS O[St 7He 412 WHE Kubemetes ALBXIS] AE2|X|0f Chgt T 24

o

1. AF2 K7L O|Fof| 22| X7t At Kubernetes2| torageClassOllAl EX 37|9| M PersistentVolumeS Q&=
PersistentVolumeClaim2 2HSL|C}.

2. Kubernetes@| torageClass= TridentS ZZH|XYXIZ2 AlHst D Tridentof] QEE Z2HA 0| LT 28
ID2H|XE dHS geiF= i Ha-E et

3. Trident= Z2HA0| ChEt EES T2H| Xtz O A2E 4 A= LXISHE 'backends' 2t 'toragePools’ S
AE5t= 0| St STt 0| 2| KA 'torageClass'E A& LIt

4. Trident= LX|St= HAIS | AER|X|E T2H|HYSID Kubernetes?| "PersistentVolume"z}
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"PersistentVolume"zt & X| AE2|X| Zt9| A E FXISt= Tridente| 2 E2 10, OIRESI, M2[dH= W

o

5. Kubernetes= PersistentVolumeClaim2 MZ& PersistentVolumei| HFRIESL|C}. PersistentVolumeClaimO|
A= B E SAENA PersistentVolumeO| 02 E E| = "PersistentVolumeClaim"0| ZgH=l POD

6. AFEXt7L TridentE 7t2|7|&= VolumeSnapshotClassE AHE510{ 7|Z& PVC2| VolumeSnapshotS &L Ct,
A

7. Trident= PVCet HZAE EES AlEstn WHACo SEEC| ARAS MAL|CH ot AHAS AHSH= HHS
KubernetesOl| X|A|8t= 'VolumeSnapshotContent' = ‘g' defL|Ct.

8. AF2Xt= 'VolumeSnapshot 2 AAZ AL 'PersistentVolumeClaim's Mg 4~ Ql&L|CH.
. o

oi "J
Of
nr o

9. Trident= Z 23t AHAFS AlESET "PersistentVolume"2} "Volume"S M

Kubernetes Zi{A{|0f| CHSH XfAM|TH LIE2 E A

rr
N

ol

OHtA

sLO "I =5 U3 HESHAL.

FHUE|A PersistentVolumeClaim LEHE
Kubernetes "PersistentVolumeClaim" 7H4|= Kubernetes 22{AE| ALKV} Bt AEZ|X| @A QIL|CE

Trident= EFE AL Q[0 = ALEXIZ MAE 0l BFSE 7122

o

2aststy

rr

o o = =
Z2 I3 28Y 74

mjo

x| &8t

= o=

4 UEZ Fhch.
z=N 22 34 X|@lE|= Satolt
trident.netapp.io/fileSystem oFe A| AE ONTAP-SAN, solidfire-SAN,

ONTAP-SAN - ZH| 4
trident.netapp.io/cloneFromPVC CloneSourceVolume ONTAP-NAS, ONTAP-SAN,

solidfire-SAN, Azure-NetApp-Ite!

GCP-CV, ONTAP-SAN - ZH|d
trident.netapp.io/splitOnClone SplitOnClone 2 & ZSHAA|2 ONTAP-NAS, ONTAP-SAN
trident.netapp.io/protocol oTZEE =)=
trident.netapp.io/exportPolicy LHELHZ| &Y ONTAP-NAS, ONTAP-NAS-

O|Z 0|, ONTAP-NAS-Flexgroup
trident.netapp.io/snapshotPolicy A LHAE X H ONTAP-NAS, ONTAP-NAS-

0|Z 0|, ONTAP-NAS-Flexgroup,

ONTAP-SAN
trident.netapp.io/snapshotReserve snapshotReserve ONTAP-NAS, ONTAP-NAS-

flexgroup, ONTAP-SAN, GCP-CV
trident.netapp.io/snapshotDirectory ALHAFC|2IEZ| ONTAP-NAS, ONTAP-NAS-

0|2 0|, ONTAP-NAS-Flexgroup
trident.netapp.io/unixPermissions  unixPermissions ONTAP-NAS, ONTAP-NAS-

O|Z 0|, ONTAP-NAS-Flexgroup
trident.netapp.io/blockSize 22 37| solidfire-SAN

MMEl PVO]l 'Delete’ Reclaim H*H0| Q= AL, Trident= PV7t SiiAIE tH(Z, AFR2XI7F PVCE AHH|E ) PVet
HX ZES ZF MAELICH A IH"*OI Mg AL Trident= PVE Sli2 AEIZ FEA|SID ’g%“ W7HX| E= PVE
+SOE MY WIX| F7| M= XAS CHA| A|=BLICH PVO|A 'Retain' @M Z AFEE Z 2 Trident= 0|
FAlstD #2| X7}t Kubernetes % "'—*.'?i'EOﬂM 0| H2|5t0] ®|7st7| Mol 2EES MY E£= 7.:1)\#"2 £ QCtn

H
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7FELCE PVE AHISHE TridentOil M ¥ S&S ARISHA| BS&LICH REST API(tridentctl’)S AHE3H0] 73K OF
gLt

Trident= CSI AFYS ALE3I0] 28 AWM MY S XHLELILH 28 ARMS WHstD 0|2 G0 222 AHE5H0]
.I

7|1Z PVCE =HE & A&LIC I%HI StH PVSe AlE =M 2S AR FEHZ KubernetesOfl EAIE 5= AELICE
O LS AHAS AFESI0] M PVSE MdE 4= JASLICL 0] 7|50] fEH SZSH=A| Ot M "FEH 28
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apiVersion: <version>
kind: ResourceQuota
metadata:
name: trident-csi
labels:
app: node.csi.trident.netapp.io

spec:
scopeSelector:

matchExpressions:

- operator : In

scopeName: PriorityClass
values: ["system-node-critical"]
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