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K8s.GCR.I0/SIG-storage/CSl-attacher:v3.4.0
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* K8s.GCR.IO/SIG-AE2|X|/CSI-&&XAt:v3.1.0
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= T MHd
Trident HMALE AFESHO B ZLSH=E F 2 ' Trident' 529'||ﬁEEﬂO|E101|A-| s.imageRegistry’ S XM 2% Q&LICE. 0]
HX|AEE|0|= 7t ZEHE|0] QO{0fF BHL|CH "Trident O|0|X|", "Trident AutoSupport 00| X|"S! Kubernetes HHZ10{| A
RFSH= CSI AIO|E7} O|O|X| & & ZSHAAN 2.

HHZZE AFEX} X[HSHH™ tridentctl 2 AFESH0 Trident| 2| AA0| CHS OHLIHIAE S MM £ QIELICH §7]0f|=
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https://hub.docker.com/r/netapp/trident-autosupport/
https://hub.docker.com/r/netapp/trident-autosupport/
https://hub.docker.com/r/netapp/trident-autosupport/

=, IHL/RAH, ME|A AE, Astra Trident/ EX[2| 252 WHst S AH Y S0| ZetELICE

HHZ AL XF X0 CHSh REMIS LIRS O 23S HESHIAIR.

"2t 7l IS ALSRF X ELICh
* "85cda507040c129ee606d4d8df583b90"

JHQ! O|O|X| MEAE ALESH=E H S Kubernetes H™ 1.17 0| 2| KubernetesO|A| = /k8scsiE,

Kubernetes {7 1.17 0|=2| A 0= 7HQ! |X|AE2| URL 0] '/sig-storage’E Z=75H0F fL|LCt.
@ tridentctl HHIZZE 2|6l 712l 2| X[AEZ|E AT = --trident-image’ % '--autosupport- |mage’§ -

image-registry’2t 8HH| AF2H{OF BHLICE Trident HAXLE AF2610 Astra TridentS B ESH= &

Orchestrator CRO| AX| O 7HH4=0f| "tridentimage” & "autostsupportimage"7t L &E|0f QU I‘7(|
grolgtL|ct.

ChE2 B2 BiE T2 A A0 T &9l =F2| JHRYLICE

* Astra TridentE 56t = &4 A0 MESHHFO| kubeck tI2 HZSIL|CT.
* Kubernetes 22{AEHN A 728 IIAS SASED $1A A|AHIO|A 'KUBECONFIG' 2t

o OE
-|>
i
ot
il
i)

=

* TR3t Kubernetes 2 AEN HZE = U=X| 22lst2{H "kubbtl get nodes" BE
IT
o

= o
* BE QX A E ALE5t0] ¥ HRE0IM HiEZE 2t= Lt

FIH

7|t & 4 &4

—

VMware Tanzu ZEZ2|2 H|Z0i Astra TridentE &X|g <

=
* SAHEE 20| A= AIZEE XAl of LTt

* kubelet-dir 22 1= kubelet C|H E2[2] (X2 HFsoF &L|Ct 7|2MQ 2 0] 2
'var/vcap/data/kubelet 2L |C}.

Trident @ AEXt, Hrom ! tridentctl BH Ol A = -kubelet -dir & A3} kubelet S XIS X| ™= ZHi0| e X
USLICt

Trident HAXE ARSI 71

Trident 2 X2t | Astra TridentS HIEZZ 4= QUESLICE Trident HMAE £50Z = HromS AF2SH] HHZES
2 UEL|CH

Ofl OF=] oi45tX| 2 A2 7|2 7l || of

-+
OHM
rlo
>
]
o
sl
il

zastA

Astra TridentE F1&5IHH Ch3 1t 22 AP 27 AletS SF3H{0F LTt

* Kubernetes 1.17 O| A2 AMsiSt= X[ E|= Kubernetes 22| AE{0| CHEE R E H$H0| JUSLICH

* XY=l = NetApp 2E2|X| A| A0 MM AS 5 USLICE,
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* B E Kubernetes 21Xt = E0M 252 OIREY 4 USLICH
(

* A8 Kubernetes 2 AEE 22| S "kubbtl"((E= OpenShifts A3t
Linux 2AEE HRdt UYSLICH

* Kubernetes 22{AEH £ 42 7t2|7| =5 'KUBECONFIG' &4 HaE MEMSLICE
* S(2) EMSIRSLICE "Astra TridentO| A 278H= 7|5 AHO|E

* Docker Enterprise2t 871 KubernetesE AF&3dt= 22, "Cta THA|OH 2t CLI HAMAS HE L.

HF

&2 0C)7t 2X| 8 Y&

Ct HALIR? SSLICH 28 OfX| A[ZtSt S LT

Hrom2 AF23}10] Trident HALXIE HYZ SHL|C}

LIZE HAE +Ast0] HelmS AHE3H0] Trident A ATAHS HiZBfL|CY.
st A
2o LHEE e 78 22 2J0|= HromE AESHO] Trident HLALS FL250H{H CHZ0| 2R ELICE

* Kubernetes 1.17 O| A

* Helim ™ 3

oH|
1. Tridente| M0 2|ZX|E2| =7}

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

2. 'helm install' BHES AHZ310{ B 0|2 XIFELICE CHS OIS HZSIHHAIL.

helm install <release-name> netapp-trident/trident-operator —--version
22.1.0 --namespace <trident-namespace>

@ Trident2| QY AMLO|AE O}Z ._%Xl k2 Z 2 '--create-namespace’ 017 H=+E 'helm install’
HAHO F7te £ JSLICEH O3 OFHS HelmO| XSO 2 H|JAHO|AE oHEL|CE

X B0l 718 HIo|H & HESH= YHoll= F 7HXI7F ASLIC.

'--Values'( L) JMEQ7E A= YAML TS X|ZELIC of SM2 o2 H X[Fe = ACH 7t LEXR
ool M MEELIC.

* '—set': HHHO| A overridesE X|™etL|C}.
o2 E0, 7|22}l debugS HASHHAH LIS '--set' HHS MEMTIL|CE,

$ helm install <name> netapp-trident/trident-operator --version 22.1.0
--set tridentDebug=true
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https://docs.docker.com/ee/ucp/user-access/cli/
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MOl XFE S| YOl Values.YAML It 7| 221} 7| 222 M2 EL|Ct

'Helm list= O|F, UIZFAHO|A, XtE, JEl, U M, JHE W= S

Trident JAXIE £SO 2 HEBIL|C}

LIZ =l CHAIE 235H0 Trident HAMKISE £S5 O 2 HESHL|CE

1CHA|: Kubernetes 22{AE HAS

o

7hE HA slfof & U2 Linux SAEO 2301510 ST SAEJF 2| FQl _ &Y 2(E) &elstn Y=X &elsh=

ZAL|Ct "X &= Kubernetes 22 AE" O] et HH0| AO{OF THL|CE.

@ OpenShifti| A= F o LI2E= 2E O|A[0|A kubtl CHAl OCE A&, OC login-u system:admin
EE= OC login-u kubbe-adming &&#sto] HA| * system:admin * & 2 QIgLIC}.

YIS LAYt

gjo

Kubernetes HHZ0| 1.17 0| QIX| &tolsta{™ C}
kubectl version

Kubernetes S2{AE| Z2|X} ot0| A=X| &Ql5t2H 2 FES 2 LT
kubectl auth can-i '*' '*' —--all-namespaces

Docker HubOl|A{ O|O|X|Z A23}t= PodZE A|ZHIT Pod HEYIE E8 AEZ|X| A|AHIN| HAEE & QE=X]
2ol ™ ChS HHES MAletLCt,

O ocoos=

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

21.012E] Trident FAKHS S2{AE| HLIQILICE Trident HAMTHE AFSF0] TridentS AX[sf2{
"Ee|Al93| A EA0[E" CRDMER} BO| 2|42 Ho))E Wagetn i 2l2Ag Folsjor ehict

Astra TridentE 2X|5t7| Toi| Ct2 HAE S5t 2IXE 2FsH0F LTt
1. of M MM S CHREESL|CH "Trident %] T2 HE" CI2EE MMM Y= SLCH

wget https://github.com/NetApp/trident/releases/download/v21.04/trident-
installer-21.04.tar.gz

tar -xf trident-installer-21.04.tar.gz

cd trident-installer
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https://github.com/NetApp/trident/releases/latest
https://github.com/NetApp/trident/releases/latest
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https://github.com/NetApp/trident/releases/latest
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2. MHE3t CRD ILHAES AIE3t0] 'E2|ARHAER|0|E)' CRDE M SL|Ct. O3 OHg LIS 2SRt
MK|E QIAEIASISLT| Qof 'ER|ANH A EZ|O|E]' ArEX} HO| 2|AAE OHEL|CE

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

3. 'E2|URAAER|0|E! CRDZ} MM E £ 2&Xt HiX|of 2ot Ch3at 22 AHUS ddoict

o HMXIE 2|5t ServiceAccount@L|Ch

> ServiceAccountdl| CH$t ClusterRole % ClusterRoleBinding
° M2 PodSecurityPolicy

° ZrAHXF KHA|

Trident 2X| Z2 0= 0|21t 2|2 AE FOlShs MLIHAETF ZHE| ASLICE 7[2X 22 HiRH=

AR HJATO| A0 BHZEELICH ESHE H|QJATO|AVL QM CHE OHLIHAEE AHZ5HY 2HSLICE
$ kubectl apply -f deploy/namespace.yaml
4. 7|2 eEF UAAT0|A 0]2/2| 0|F Z7Hol| REXIE HHX[SHAH "M Z0|AHH . YAML', '
S2{AE T4 . YAML', 'operator. YAML'S G0 EStL 'bundle. YAML' S ZfA4s{of BfL|CE.
CHE B S Asto] YAML DHLIHIAEZ H[0|EStT ' T2 YAML'S AF2310 'bundle. YAML'S MM gtL|Ct,
kubectl kustomize deploy/ > deploy/bundle.yaml

Ct A 2| AA S WHstn AHMIE HiZRfLICY.

gl

2

o

kubectl create -f deploy/bundle.yaml

o. HiX[eh = ZtAXtO| HEHE 2toldtH CISS - BfLICt
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$ kubectl get deployment -n <operator-namespace>
NAME READY UP-TO-DATE AVAILABLE AGE

trident-operator 1/1 1 1

$ kubectl get pods -n <operator-namespace>

3m

NAME READY STATUS RESTARTS
AGE

trident-operator-54cb664d-1njxh 1/1 Running 0

3m

SUF BT 22IAE|S| TR L B SHI0A AW T s EES HBHOE MYBLICE

@ Kubernetes 22{AE 0= 2AXIe| QAR A * SHLEZL QLO{OF
MASHX| DA 2.
3CHA|: &M TridentOrchestrator TridentE & X|SfL|Ct
O|H| HAMXIE AL 10| Astra TridentS AX|& =H|7t E|RAESLICH O] ZHS
a

BLS0{OF 2tLICE. Trident M X| T2 0f|= 'Trident Orchestrator' & TtS7|
O|&H| otH 'MBHE" QAT 0| AAM HX|7 A|ZHEILICE

22

L|C}. Trident HALXIS| Of2] HHEE

otz ERAAAERO|EH'E
Ut ol Ze|7F Zete|of ASLICE



$ kubectl create -f deploy/crds/tridentorchestrator cr.yaml
tridentorchestrator.trident.netapp.io/trident created

$ kubectl describe torc trident

Name : trident
Namespace:
Labels: <none>

Annotations: <none>
API Version: trident.netapp.io/vl

Kind: TridentOrchestrator
Spec:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPVG6: false

Autosupport Hostname:

Autosupport Image: netapp/trident-autosupport:21.04
Autosupport Proxy:

Autosupport Serial Number:

Debug: true

Enable Node Prep: false

Image Pull Secrets:

Image Registry:

k8sTimeout: 30
Kubelet Dir: /var/lib/kubelet
Log Format: text
Silence Autosupport: false
Trident Image: netapp/trident:21.04.0
Message: Trident installed Namespace:
trident
Status: Installed
Version: v21.04.0
Events:
Type Reason Age From Message —-—-——-——-— —————-— ———— ——m= === Normal

Installing 74s trident-operator.netapp.io Installing Trident Normal
Installed 67s trident-operator.netapp.io Trident installed

Trident HAXIE AF2SHH ' Trident' ALZS| EME AHESHK Astra Trident?} A X| &= WA S ALEX X[HY £
USLICH 2 RZESHAUAIR "Trident 2ES AP} K| & gL Ch,

'E2|AAH AELO|E O] HEll= EXI7t S HOIASS LIEHHH EXIE Trident2| S EAIRLICE



HEH 29

RS 2Ixt= O] 'E2[AMAHAER|O|E!' CRE AFESI Astra
TrldentE MK|stD QUSL|LCE

MX|E|0] Ql&L|C} Astra Trident?t 83X o2 HX| | AELICE.

HH = 0| Z2, 'pec.uninstall=true’Z QI8 2EX}7} Astra
TridentE AX| M7 SLICL

HAHE &L Astra TridentZ} ®|H=| R} &LIC

Al Lt BRI} Astra TridentE AX|, I{X|, HH|[O|E E=

X1|74%* = USLICE O] HEfOM X522 S7E
A= gL|CE. o] SEf7E X|&EH ZX| o Z0] EREfLICt.

YHIolE & 2SIt 7|1E AXE YHO|EdSt ASLICH.
RF E2|FE|0|E{(E2|HE{2]|0|E)= AHESHA| f=Lt. CHE
ojof ojo] QLELICE,

X oM ES|MAIAER|O|E] HENTE EX| HEHO|M LXK EfZ HAELIL}. 'Failed(RIH) &EHE 2Heldt 0
2EXL KMHC R F7Y £ gl= 22 28Xt 218 2AQIs|{of ottt S HRSIYAIQ "2 A o 2" 4
EXSHMA 2.,

MMEl ICE MT{E D Astra Trident A X|7t 22 £|JQ=X| =Holgt o~ QUEL|CE.

$ kubectl get pod -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-7d466bf5c7-v4cpw 5/5 Running 0 1m
trident-csi-mro6zc 2/2 Running 0 1m
trident-csi-xrp7w 2/2 Running 0 1m
trident-csi-zh2jt 2/2 Running 0 1m
trident-operator-766f7b8658-1dzsv 1/1 Running 0 3m

EESH 'tridentctl’ 2 ARSI M K| =l Astra Trident?] HE S 2tQlE = QU&L|CE

S ./tridentctl -n trident version

fomm e fom e +
| SERVER VERSION | CLIENT VERSION |
Fomm e b +
| 21.04.0 | 21.04.0 |
fomm e fom e +
OIF| HOISE MAT 4 YALICL S HESHAIR "75 & Tl

HHE 5 2H S0l et XHHISH LHE S 8 AESHIAIR "X 512" MHS ATSHIAIR,
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Trident 2 Xt HHE S AFEXE X|H LI

Trident HAXHE AFESHH ' Trident' A EMS

ALt

I

y =5

ro

Ct

gjo

B

i

OH7H 4

AT 0] A

"H'll"

'IPv6'

k8sTimeout

OfH| Xt K| & &L

"enableNodePrep"&L|Ct

XtE X o[olx|

XS x| ZEA|

"HA"E MERLIC

20X

Ez|HE|O|OIX|

'imageRegistry’ 2L |C}
S ECIAER|
ll_cl)__l]Ilu

'imagePullSecrets'

‘controllerPluginNodeSelector’

TE

Astra Trident2 A X|&t
L AHO|ALICE

Astra Trident0l| CH$t C|HZA S
ghMstetL|Ct

IPv6E Sl Astra TridentES
AX[EL|Ct

Kubernetes =1 A|ZH0]
EE|RELICE

AutoSupport 'HEE NetAppi|
s 2 ELiX| gf&L|Ct

HAUXF L& LY AtS 2E|(* beta”)

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

AutoSupport 22|HEZ| ME&E2 2[3t
TEANCQ| FA/XEQL|CE

Astra TridentE X|7dt= O AFRE[=
EefaiL|ct

A2 Astra Trident 22
d Al[text,json]

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

'<registry FQDN>[:port][/subpath]'
galo| L= 2x|AER| B2 QLT

SAEQ| kubelet C|2 E2|0]| CHEt
HZL|Ct

Astra TridentS 2tX 3| H|74st7| 2Ish
AR 2|AA SFQULICH

LH& X[ AEZ|0|M O|0|X|E 1M 2
A ol H|Y

AN =
Trident ZIEE2| CSI 2211212
M8sts Podg 37t =C MED|,
pod.spec.nodeSelector 2t St
SAlg oLt

A28 Astra Trident7t AX| == BHAlS ALK} K| HE 5

73

A
"NetApp/E2|HIE - Xt& X[&:
21.04.0"

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

A3l

"E{IAE"
==

"NetApp/E2|HIE: 21.04"

"k8s.gcr.io/sig-storage(k8s 1.17+)
EE = quay.io/k8scsi”

“Ivar/lib/kubelet”
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OH7H H == M3 7|22k
'Z{EE2] PluginTolerations' Trident ZIEE2| CSI 22{1¢I2 7|22k 2, ME Afet
MEist= Pod2| 618 MES
MEolgtL|ct,
pod.spec.Tolerations@t Z2 HAlg
S LICE
CEERHLE MEfT| Trident Node CSI 2211212 7|12k g, ME Atet
HASH= Pod& F7t = MEHT|
pod.spec.nodeSelector 2t St
YAlg mEL|C
= E PluginTolerations Trident Node CSI 221101 7|22k g, ME Afet

MESH= Pod2| 318 MAES
HEelptLct.
pod.spec.Tolerations2t Z2 &4l
S L Ct.

mo

pec.namespace’ & 0= U AT O|A Astra Trident7} AX|[0] U=X| LIEHLHZ| 2|5H

@ Ee[dlE{2|o|E{of| X|EElLICt. Astra Trident?t AX|El Z0il= O] 047 H= * E HH|O|EY £
AELICE oA otH ER|AMRAAER|O|E MEf7 AIi= HHEL|CH Astra Tridents WK AT O|A
Ztof| oto| JajjojMet &= &LICE

HA

INESRS R PN S

i

|

M
=
rir
=

-
riot

ZoflAfet

>
Ol
et

= A= * HIEF 7| s YLIC.

EE 074 #4 | Chst XPMS LIS S BESHIAR "= 0] Pod 2T,

'EZ|UAHAEZOIEPE FoY mf /oM BETH K-S A HX[E AFEXF FoAY + ASLICL HE SH
CtZ2 Z&Lct

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

ChE2 L& MET|E ME3HH TridentE #&35h= YHE 20 F= & CHE o 2LICh
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apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
controllerPluginNodeSelector:
nodetype: master
nodePluginNodeSelector:
storage: netapp

EZ|HIEQHAEY0|H Q=5 St HXIE AEXt HolstH= 2, 0| mat +=HY + A= HEL YAML
OHLIHAEES Md3st7| 2/6H tridentct!’ S AH23t= 20| Z&LICH

tridentctl2 ALE6t0] H{ZZSHL|C}

tridentctlS AF25t0] Astra TridentES BHEE 4= Q&L|CT.

Ot

Ofl OF&! 2l26x| o2 FL "7| 2 JH O H| OFF F2 AlZhelLct,

HHES A X FEIE & HESHIAIR 07",

1g
Astra TridentS 350t ChS2 22 AFH 27 AL S SF0H0F L

ro
N

* X[ E|l= Kubernetes 22{AE0f| Ciat 2 E HBH0| U
* X| &%= NetApp 2E2|X| A|AHIO| HM AT £~ AUSLICEH
* D= Kubernetes XX L E0|A 2E2 OIRE

* AM2% Kubernetes 22{AEE 2|52 "kubbtl"(E2= OpenShiftS AF2st= A2 OC)7t x| 8l M=l
Linux SAEE HKst1 QUSL|Ct

* Kubernetes 22{AE 1M E 7}2|7|£2 'KUBECONFIG' 2t4 HAE MEMSL|CE
* 2(E) 2HSIMELICH "Astra TridentOll | QF8t= 7|5 H|0|E".

* Docker Enterprise2}t 271 KubernetesE At&5H= 2<%, "CIS THA0 [2f CLI HM[AE E™ L[]

ChRQHLER? B LICH 13 OfF| AlSfEIAALIC
S ALSXE KRl T XhMISH LIS & BTSHIAIR 07",

1EH7: Kubernetes 22{AE HE

7bE M sjof g U2 Linux SAE0 23015104 si{et SAETL 22| FQl =Y - S(8) &e2lst A=K Helst=
AYLICh "X == Kubernetes 22{AE" off 2Rt M5H0| A0{OF BHL|C},
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(D OpenShiftdi A= CtE 2 Oi|H|0f| A kubeck CHAI OCE AHESHH HA OC login-u system:admin
EEE= OC login-u kubbe-adming A&5t0] * system:admin * @2 Z1QI6{0F gfL|C}.

Kubernetes TS 2iQl512{H Ct3 HE S ZATLIC}

Kubernetes 22 AF 2t2|X} #ot0] Q=X| 2elsta{H Tt

kubectl version

gl

Y= ALt

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

Docker HubOl|A] O|0|X|E At28H= PodE A|ESI1 Pod UEQITE E8 AEZ|X| A|AEI| HAEE 2 Q=X
gholsta{™ ChS "HS AdstL|ct

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

Kubernetes Al HHF S AlHSIMA| Q2 Astra TridentS AX|& | AF2EHL|CE,
2CHA|: AX| T2 S CIREESH ] Y2 ELICT

@ Trident A X| ﬂFElxr“ Trident PodE A5t MEHE FX[SH= Ol AFRE[= CRD K€ FASHH,
S2AH SAEN =28 T2H|X 8l HA0 22 XA S £H;SH= CSI AFO|EFHE X 7|3}efLC.

o X| Al HME CIHREEE 4 USL|CH "Trident Ak T2 02 HE"CIREE MMM XS EL|CL

OlE &0, %A H{T0] 21.07.12! H2:

3

wget https://github.com/NetApp/trident/releases/download/v21.07.1/trident-
installer-21.07.1.tar.gz

tar -xf trident-installer-21.07.1.tar.gz

cd trident-installer

CHA|: Astra Trident 2 X

tridentctl install @& 2 MM HSt= HIQJAD| 0| A0 Astra TridentES A X[gfL|Ct.
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S ./tridentctl install -n trident

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-csi-679648bd45-cv2mx
INFO Waiting for Trident REST interface.

INFO Trident REST interface is up. version=21.07.1

INFO Trident installation succeeded.

MX| Z2a30| A2 E|H CH21 20| EA|EILICH Kubernetes 22{AE{ Q| L& £0] [M}2} CtE 1}
BHErSE 4= QUELCE

$ kubectl get pod -n trident

Z2 PodE

NAME READY STATUS RESTARTS AGE
trident-csi-679648bd45-cv2mx 4/4 Running 0 5m29s
trident-csi-vgc8n 2/2 Running 0 5m29s

S ./tridentctl -n trident version

fom e oo +
| SERVER VERSION | CLIENT VERSION |
Fom e o +
| 21.07.1 | 21.07.1 |
Fom e oo +

9| ORIt RS Z210] 5| FP 0 EAIS RABHXID Astra Trident7} OFF| 2136| RAIEIX| 42 HYLICH.
Che EIE A% TROHIAIS. 2 BESHAIR "5 5 Kl

2Lt Mx| T2 20 | HEHOo=Z 2t E|X| ZAHLL * "trident-scsi-<generated id>"E A &H5H= *
S E0| X=X b2 AYLIC

@

—

B0

7} HA|E|X| %o™

HHEZ & 2| SHZ0i| cHet ZtMiet 82 S EXRIIMAR "2 2" MBS HESHIAL.
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tridentctl HH{EZE A Xt X| ™ gL Ct

Trident &X| Z2H#HS AFR*M EdsS A EX XIHE # M'ul—IEt. O£ =0, Trident O|O|X|Z 712! MF 20
E At R -trident-image’S AFE3H0 O|0|X| O|F2 A 4= AFLICE Trident O|0|X|2F 2R CSI AO| =5t
O|O|X|Z JHQI MZEAO| EALSt AR '<registry FQDN>[,po rt]' 63 Mg A8tz --image-registry' A2|XIE AHE3H0]

e 2| ZXIE2|2f /IKIE X|Hdt= A0| ZEELICE

Astra Triden t7t ZAUX L EE XSO 2 FMSHEE Sl2{™ --enable-node-prep’S A TILICH EHs dHAOf CHE
Mgt LHE2 8 BXSHAIR "0 7",

G =

kubeletO| ™A SHH /var/lib/kubelet?} OFcl CHE
_kubelet-dir AFE3St0] A 222 K| Mg £ Q)

ofn
1A
-

FURE = FH|= Hl A SHH0IMEE AR ™ 4= U= * HIEL 7| S|ILICH

Z 20| O|0|E{ & E&6H= Kubernetes HHEE AIR38t= 22
&Lct
= .

MX| 2E|Xte| Q1=+ 020l MX|E ALEX} X|H3{OF of= AR HHE MU S ALK} X[HY = AUELICE --generate-
custom-YAML' I2t0|E & AFESHH MX| T2 0| MY C|HE2|0f Ch2a 22 YAML 0| M EL|C},

* EZ|HIE-Z3{AHEZ|HIRIY . YAML

* 'E2IO|HIE HE YAML'

* E2|HIE-CRD.YAML

* ER[HIE-ZAHAT YAML

* ER|HIE-C|HEYS YAML

* 'AF MH|A YAML'

* 'MEICh. YAML!

* EZIO|HIE-MH|AAE. YAML

oj2{st mUS MMSt = Lo w2t %t CHS --use-custom-YAML'S AtE3H0] ALE XL X| ™ HHEE MX|E 5
AL
./tridentctl install -n trident --use-custom-yaml
S C
Ci= ChHA|

Astra TridentE T1&¢t = WollE WY, AEE|X| 2L MY, 28 Z=2H[X'E L PODO| 25 Or2E Q= Tde
olAL|C}
M- .

A

O|H| Astra TridentOllAq| EE2 Z2H|XJot= O AIESY WASE 0OHS 5= USLICL O|FA| st2{H Zast o7y
HTt TEE BHOIE json IHRYES THELICEH ME CHE HHllE |30 Ciot ME 71 DU 2 'ample-input’
ClEE2[ofM &S  JASLICH

=13
o

S HZSHUAIR "07[" A= R0 SHA| DL S 745t

IE
=2
=
rot
Pl
=
rot
=
ol
rlo
o
u]

HZESHA2.

rir
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cp sample-input/<backend template>.json backend.json
vi backend.json

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

fomssmmmmaaaaa fomssmsmmmaaama=a R
e e X

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

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

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

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

EHE i8S = o] HAIS] HZ2= SOt7HM LHA| A =8 AIR. ZiAet 2X| 812 B2 & HZSHAIL =X o 2"
MME BERSHAIR.

20HA: AE2[X| E2AS YR

Kuberetes A&XH= 7t XIZEl &7 PVC(Volume Claim)S A83t0] 288 L2H|MBIL|Ct " &2 x| Sefxr
OIS, M% YHE ASRIZRE AKXt AE2|X| S2HA L ofe Zeh20l AL Rl SSXHO| L Trident)2t

sliet BAA7t 2 xR 2 PE SjOjols H1E Al eI

Kubernetes AE2|X| 2EAE MM 1 EE2 XIHEY A|7|E XHSIMAL. £ FHUIME= O™ SHA KA At
gl = £ DH2Is[0f 52 2 Astra Trident?t 0|2 ALE25t0] M| 288 TZH| N gtL|Ct.

71& 7Htot AER|X| A= AX| T2 8H| M[SE|= ‘ample-input/storage-class-csi.yAML. Templ' It S
7|4

A
HIO 2 8H= Q2 AE2|X| E210|H 0|29 Z  backend_type'S(Z) CHAIELICE.
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./tridentctl -n trident get backend

e o T bt
o F—————— +

| NAME | STORAGE DRIVER | UulbD

STATE | VOLUMES |

o —— o T et it
- F—m————— +

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

o —— e it PP T ittt
- F—————— +

cp sample-input/storage-class-csi.yaml.templ sample-input/storage-class-
basic-csi.yaml

# Modify = BACKEND TYPE  with the storage driver field above (e.g.,
ontap-nas)
vi sample-input/storage-class-basic-csi.yaml

Kubernetes QENMEO|EE ZHEO|M MAME|EE kubtlS AF2EHAA 2.

O|H| Kubernetes & Astra Trident0]| * basic-CS| * AEZ|X| 22{A 7} EA|EIL|C} Astra Trident= BHAIENA E

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

o

AL
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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"

THAl: A B 252 Z2H| N R CH

o
=
2
T
=
1
o
mjo
o
1
|0

2 TZH|NYE Z=H|7t E|}SLICE O] ZHH 2 KubernetesE MAMSt0| £l CH"H A

T U= M2 WA E MESH= EF0 tisll PVCE Y dEfLItt.

£ S% 'Sample-input/PVC-basic-CSI.YAML'S &= $tct, AE2|X| S2{A 0|S0] MA3 0| St YX|BH=X]
2l
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kubectl create -f sample-input/pvc-basic-csi.yaml

kubectl get pvc —--watch

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE
basic Pending
basic 1s
basic Pending pvc-3acb0dlc-blae-11e9-8d9f-5254004dfdb7 0
basic 5s
basic Bound pvc-3acb0dlc-blae-11e9-8d9£f-5254004dfdb7 1G1i
RWO basic s
ATHA: PODO|| E&2 O ETL|Ct
OlX| 282 OIRESIAELICE PVE "usr/share/nginx/html"0| ZAHSH= ngink ZES A|&FgiL|C

cat << EOF > task-pv-pod.yaml
kind: Pod
apiVersion: vl
metadata:
name: task-pv-pod
spec:
volumes:
- name: task-pv-storage
persistentVolumeClaim:
claimName: basic
containers:
- name: task-pv-container
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- mountPath: "/usr/share/nginx/html"
name: task-pv-storage
EQF
kubectl create -f task-pv-pod.yaml
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# Wait for the pod to start
kubectl get pod --watch

# Verify that the volume is mounted on /usr/share/nginx/html
kubectl exec -it task-pv-pod -- df -h /usr/share/nginx/html

# Delete the pod
kubectl delete pod task-pv-pod

ol POD(OHEZ|#H|0|M)= Of 0|4t EXSHA| £X|T EE2 HTS| EMYLICE Hdt= B CHE ZEO|M AL £
olAL|C}
M- .

= MHotHE 22 US AHELIC

kubectl delete pvc basic
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Astra Trident 2t2|

Astra TridentE & 12|0|=gfL|C}

Astra Trident= 27|2 2|2 HO|HAS 20, O 4719 £ 22|=Z HSELICH 2 M2 22|A= o
HEZE J[HCZ 5IH MZ22 7|5t 45 o, a1 +F I s I1I-'-3.=. L|CH Astra Tridente| M2 7|52
O|gotz{H 11H0]| of i 0|4 Y2|0|=3t= 20| EFLILE

()  #=ol gai=el Yelxz Yoso|Ssteiw Cieb @208 aefor ghLich

Y 0|= HES =elgtL|nt

*YY-1.mm EHZ|A B B E F7F 22|
20.07 0|“'O§ e FS R

* O|H™ ZE|AE AMESt= AR CIEHA| Y O|0| =2 3o oF TrL|Ct, [M2tA HX 4742 22| =X Ao Sf= XA
2| =2 g 0| =380t °”—|Ef |§ £04,18.072 A&st1 20.07 EE|AZ PO 0| =St = 75'—?— CtSot
Z0| CIoHA| FOg|0|E T2 MAE MEMAIL.

= A0 YY.mm ZE|AR ¢T8[0|EE £ JELICH o|E S04, 19.07 O| &0l A
JY0|EE & ASLICH19.07.1 52 DOT Ea|A EEh,

O

° X | P 2|0|E= 18.0701M 19.072 7HSELICE Y2|0|=0i| CHEE XtMISH LHE2 2t 2l2[Ao AEME
HESHIAR.

o 1 CHS 19.070|M 20.072 ¥ 1aj|0|=8tL|Ct,

@ 19.04 O|™ HE Q| ZE A g|0|EE L3st2{H Astra Trident2| HIEIH|O|E{E X}A| "etcd"0|A] CRD
JHM| 2 Ofo|zf|o|Msljof SL|Ct FO|0|E 2E HHAIZ O|sst2™ 2Ha2[= MHME QIS A2,

1o o=

A 0|=E¢ f X|BSH= 20| ZRELIC parameter. £sType K| StorageClasses Astra
TridentOl A AF2 AMK|SELD CHA| BHS 4= JSLICE StorageClasses 7|&E 252 I E AFEEL|CE.
0|= SAN &0l CHsl security ZIHIAEE ME35t7| 2|8t ** Q7 AFILCE,

@ https://github.com/NetApp/trident/tree/master/trident-installer/sample-input[sample input
C|= E2|0f|= https://github.com/NetApp/trident/blob/master/trident-installer/sample-input/
storage-class-samples/storage-class-basic.yaml.templ2t 22 0|7} Z&E|0] Y&LICHstorage-
class-basic.yaml.templ?] & &3: storage-class-bronze-default.yaml.
KIM|BH LIRS 2 AIXSHAAQ "2 7 2 H|".

ofd ¢20|= B=2E H=oHOF gL 7t?
Cte 22 & oLt ALgotod Y022 4 U&LICE

* Trident ALEAE AHE

* Eg2|Hlctl ALE.

CSI 28 AHAF2 O|X| Kubernetes 1.2052E A|ZE|= GA 7| SQLICE Astra TridentS
?:.*JEHOIE%-* I A 20| EE £3st7| Hof o]l RE UM AL CRS 5! CRD(ZEE AHAF

SeA, 28 AUAF U 28 AYA BEX)E FAGHOF BILICH 2 ATOHIAlR "EE IRLICh It
A HIEHGA ATO 2 nfo| 220l 8t POl Chel olsketLict

O

ChE =20 S5E 32 Trident AMXLE AFESHO HO20[EY = ASLICH.
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* CSI Trident(19.07 O|&h)E A5t J&LIC
* CRD 7|t Trident 22| ATt Q&LICH19.07 0| 4}).
* ALEX XY MX|E K| RESLICHAME XL X[H YAML ALE).

@ "etcd" 7|Et2| Trident 2 2|=X(19.04 O|SHE AtE5t= E 2 TridentE ¥ 18|0| =< mlf HAXIE
AFESHK| OMA|R.

EXHE AHESHA| 4L 2EXL XY 5=
UELICE Trident 22|= 19.04 % O|™ H

4> Ho

o= ALEXH Fel X7t U=
I..'l H

U= AL tridentctl2 AHESH] ¥ 2{|0|=Eg
M MSE[= H20|= HHHe

2JLICt.

e

ZXtof chiet 18
Astra Tridente| 21.01 22|20 CHET 22  7HK| £Q OF7[EIM 2 Arto] Zheixtol|A| AL

* O|X| ALEXIIL* Se{AE Hel * 7F ELICE Trident HAXHHZE 20.04 - 20.10)2] O QUAE A= * Y A0 A
Hel * FELICEH SSAE Helo| ALt LSt 22 0|]R 2 RERLICE

°o 2|AA MOl O|H| A= E2{AE £F0|A Astra Trident A X|QF 2 El 2| AAS 2H2|EL|CH Astra
TridentS AX|ot= HHOM 2HXH= ownerReferencesS AF25t0] 2] 2|AA S MMt QX|EHL|CE,
S A H| 2[2AA9 ownerReferencesE 7XI5HH OpenShiftel 22 Kubernetes &5 HY IO A
QI &+~ JUSLICE 0| EXMl= EHAH HE| 2SXE Solf 2A2HELICE Trident 2| AA S| Xt S+ 9
A2 2 QAL C

> MH & H2|: Astra TridentS 25| H7st2{™ D E 24 2|AAS AF|SHOF 2HL|CH QI AHO|A HE
AHAAMXH= 2{AH H| 2|AA(0: clusterRole, ClusterRoleBinding % PodSecurityPolicy)S M7= o
7L US = ACH ST He| HAS X = USLICEH SSAH Hel HAXLZ Qlsl o] ZH|7t
LUMSIX| S LICt AFEXHE Astra TridentS &HH5| H| st Rttt 22 M2 AX|g o JASLICH

* OfAER} EZ|HIE (Astra Trident)S AX| & #2|ot= Ol AHE= HEY 2(AAQ EZ|HIEH AL
(E2|BAAERO|E)7 WA ESLICE E ER|AQAAEO[E A0 MES HETL ZREICE AFXt=
'pec.namespace’ ZEE ALESI0] LA DO|A TridentE AX|/Q0|=E5HEE X|HY = JSLICE OIE =
BRASLICHO7]".

XiMlet LHE S 2fQlstH AR
* "Trident AMALE AHESH0 F32|0| =RfLICH

* "b41f68e89b7b02a9077fb800d31a2fbe"

2L eHl 2 22|0| =5t AL

XS AH238t0] 7| & Astra Trident 2X|E &/A F120|=8 = ASLICL

Ho
M

3t
XL

.

R e

AHE3to] ¥2||o| =5t LHg 20| SZE|0{0f LTt

i

* CSI 7|t Astra TridentZ} A X|=|0 QU0{0F EL|C}. CSI TridentS At =OIX| 2Hols2{H Trident WU AH O] A 9|
PodE SQISIMA|IQ. 'ER|HE-CSI-* HH IE S [EM CS| TridentE &5t Q= ZALICE,

* CRD 7|8t Trident7t AX|E|0] QLO{OF SfLIC}. O]= 19.07 0|= 2| HE ZE|AE LIEFHLICE CSI 7|8 X7t U=
&% CRD 7|8t X|7t S 7t5d0] =5LICE
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* CSI TridentE M|7{gt = &X| A| HEIC|O[E{ 7t X|&£E[= B AUXE AESH YOH0|=F + ASLICE

* ZF0{Zl Kubernetes 22{AEQ| 2 E H|QJAH|O| A0 3tLFQ| Astra Trident A X2t ZXHslof BfL|LC}.

* £ MAHSH= Kubernetes 22{AEE AHE6HOF BLICH "HT 1.17 O| A"
s 2t AHAF CRDZE Q= AR 'tridentctl oblividate alpha-snapshot-CRD’2 H|7{8H0F EfL|Ct. 12{™H 2}
ARHAE ALFO]| CHE CRDZF AFM|EILICH APA|/OH0| D210 M3Hof Shi= 7| & ARMARC| AR E BXZSIMAIR
-0l
=]

"SEIYLICH

OpenShift Container PlatformOf|A] HAXE AFESHK TridentE ¥ 12)|0| = = Trident 21.01.1

@ oMoz 20| =s{of BLICE 21.01.022 HE|AE Trident HALXIO= 21.01.101| M SHZEE
LT 22X 7F ZE|0f UELICE XtA[s LIE 2 & HZESHYAIR "GitHubOf| CHEt 2al M| FHE"

S AH Hel 2R X2 Y220|=5HHAIL

F-IO

Trident 21.01 % 0|2 * 0| A Y O2|0|=6t2{™ CHS HHAIE MEMA L.

EHA|
1. S4xH Astra Trident QIAEAZS MX|SH= O AFREl Trident HAKIE AMH|EHLICE G| S04, 21.0101| A
A0|=5t= AL CH2 WS MaishL|ct

kubectl delete -f 21.01/trident-installer/deploy/bundle.yaml -n trident

2. (MEH AL MX| o7 HAE £HS2{H TridentS A A& ol 2= 'Trident Orchestrator' ZHH|S MRSt CH
o4710ll= AHE Xt XIH Trident O|0|X| £H, 74H|0|L O|0|X|E 742 M& O|0|X| 2|X[AEzZ|, CIHO 273 &3t
= Ol0|X| E 23 X H 52| HE Argto| ZahE! 4~ ELICE.

3. M2 HFO| Trident 2YXIS MA™St= bundle. YAML IS AF23510] Astra TridentS A X|gfL|Ct CHS

kubectl create -f 21.10.0/trident-installer/deploy/bundle.yaml -n
trident

J:
_0¢
=
Ho
08
_>'|_
o
ofn
e
rot
=3
ra
|0
Hu

O| thA|9] YEZ 21.10.0 Trident 2FAt= 7| & Astra Trident XS
20| =gt

HIQAmO|A Hel ALK HXIE Y o] =ghL|tt

HIQAHO|A 2] o1
SHL

AXHEZE 20.07 ~ 20.10) AHE5I0] BX|E Astra Trident2| QIAEH A0 H12{|0|=5HHH
CHE tHAIE EE}EPOF 2fLIC.

THA|
1. 7| & Trident EX|2| AEfE =tQIBfL|Ct. O[] 5t2{H 'E2|HProvisioner'2| * e * £ =HQISHYAIR. HEH
& X|E0|0{oF BL|C.

rr
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$ kubectl describe tprov trident -n trident | grep Message: -A 3
Message: Trident installed

Status: Installed

Version: v20.10.1

@ HENZF BEAE[= B2 "Updating' A|£5t7] F0i| O] 2H|E SHZSHUAR. 7t &El 2t S5
HZESHIAIR "o 7],

2. Trident MX| T2 240} 4| M| 2=l OjLIHAEE AR50 'Trident Orchestrator' CRDE 2HSL|LC}.

# Download the release required [21.01]
$ mkdir 21.07.1
S cd 21.07.1

$ wget
https://github.com/NetApp/trident/releases/download/v21.07.1/trident-
installer-21.07.1.tar.gz

$ tar -xf trident-installer-21.07.1.tar.gz

$ cd trident-installer

$ kubectl create -f

deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml

3. DL AES AHESHY LIYAHO|A He| HAUXLS ATMELICE O] HHAS t=dl2{H HYAH0|A Hee
2EAE B ESHE O] AFEEl= "bundle. YAML" It 20| LfLICt 0fA Bundle.YAMLE 2 & &+ UELICE

"Trident M& 2" sig 27|18 ArEdHof gLCt.

Trident 2 X| 0f7 H~5 T Q0] w2t tHZSHOF RLICHO: 2| 2t tHE) tridentImage,

rlo
i

@ autosupportImage 7@l O|O[X| M&EA 8! MF imagePullSecrets) HYAHO|A

Hel AUXE AHet = S AH He| HUXE EX[67| Hof| HA . HO|o|ER = A= TA|

T =

070 Hay SE2 & HESHUAR 07K Ha S 5L

T i R [ N
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#Ensure you are in the right directory
S pwd
$ /root/20.10.1/trident-installer

#Delete the namespace-scoped operator

$ kubectl delete -f deploy/bundle.yaml

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

podsecuritypolicy.policy "tridentoperatorpods" deleted

#Confirm the Trident operator was removed
$ kubectl get all -n trident

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

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

NAME DESIRED CURRENT READY UP-TO-DATE
AVAILABLE NODE SELECTOR AGE
daemonset.apps/trident-csi 3 3 3 3 3
kubernetes.io/arch=amdé64, kubernetes.io/os=1linux 105d

NAME READY UP-TO-DATE AVATLABLE AGE
deployment.apps/trident-csi 1/1 1 1 105d

NAME DESTIRED CURRENT READY AGE
replicaset.apps/trident-csi-68d979fb85 1 1 1

105d

O| ttAIOM EB|HIE - operator - xxxxxxxxxx - xxxxx PODZ} At H|ElL|C}.

4. (M4 AFSh) %] D7HH4S SO} SHe A2 TERentProvisioner' AR icflo|EgtLICt ZIE|o|i 0[0|X|S
74 TS O|0|X| X AERIS 2FIALE, CIHI 23S AFZSPLE, Ol0|X| 2 HILS X Fsts S| #3
Afg1ol 948 4 ALICt,

ME2 T M-d
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5.

=
=

$ kubectl patch tprov <trident-provisioner-name> -n <trident-namespace>

-—type=merge -p '{"spec":{"debug":true}}'

L]

®
®

AE Hel QRS SR

S2{AH He 2GXIE MX|StH 'E2|HEL Z4A|7t E2|HE{2|0|E 2|2 00| 30| ME|1T,
E2|HA L] CRD2} E2|HA L] ZHK|E AK|SID, OFAER} TridentE A2 £ 22{AE] HQ|
HAMXIZ YO2)0|=StLICt CHS HAKIM Trident= 21.07.12 21 2|0| EEIL|C}.

S AE H| HMXIE ARSI Astra TridentE & 12{|0| =61H tridentProvisioner?t 22
0|£2| tridentOrchestrator Z{Al| 2 Ot0|12j|O| MEIL|Ct O] 22 RHAXIIL AHS 2 2 M 2|ghL|C}.
A 20|=0|= O] M} SYSH Y YA M| O| AN Astra Trident™ A X|ElL|C}.

41



#Ensure you are in the correct directory
S pwd
$ /root/21.07.1/trident-installer

#Install the cluster-scoped operator in the **same namespace**

$ kubectl create -f deploy/bundle.yaml
serviceaccount/trident-operator created
clusterrole.rbac.authorization.k8s.io/trident-operator created
clusterrolebinding.rbac.authorization.k8s.io/trident-operator created
deployment.apps/trident-operator created
podsecuritypolicy.policy/tridentoperatorpods created

#A11l tridentProvisioners will be removed, including the CRD itself

$ kubectl get tprov -n trident

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

#tridentProvisioners are replaced by tridentOrchestrator
$ kubectl get torc

NAME AGE

trident 13s

#Examine Trident pods in the namespace
$ kubectl get pods -n trident

NAME READY STATUS RESTARTS AGE

trident-csi-79d£f798bdc-m79dc 6/6 Running 0 Ilm41ls
trident-csi-xrst8 2/2 Running 0 1mdls
trident-operator-5574dbbc68-nthjv 1/1 Running 0 1Im52s

#Confirm Trident has been updated to the desired version

$ kubectl describe torc trident | grep Message -A 3

Message: Trident installed
Namespace: trident

Status: Installed
Version: v21.07.1

Mol 718 2 AKX}

2z

XS Yazo| =gt

i

Hof 7[gt 2EA EXIE Y0| =5 H LhZ HAIE S-OHHAIL.

CHA|
1. |2l Astra Trident Z2|AE CIR2ECSHMAIR.

2. 'helm upgrade' BHOIS ALBIC} OIS oS EZBIHMAIR.
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$ helm upgrade <name> trident-operator-21.07.1.tgz
07| A trident-operator-21.07.1.tgz= ¥ 12|0| =52 = ™S LIEFHL|C
3. 'Helm list & &&4st0] XFEQL 4 H{THO| B & 20| EE[U=X| 2elptL|Ct.
() @a8ol= B0l 4 clo|ES HLBRB ser 2 AHBBILICH

£ =01, 7|22t tridentDebugE HESIZH Lt3 HHS AALLICL

$ helm upgrade <name> trident-operator-21.07.l-custom.tgz --set
tridentDebug=true

'$tridentctl logs'S H&SHH CIH O HIA|X|7F FA[EL|CE.

@ x7 I X S0 7|=2240] 0
eIty AIR. O-X| B2

_|I_

tel S8 2Fsts 49 ¢d0|= H0| SH0| ZE[0] A=A

re
gy
S
N
M
gy
|0
Hu
=
M
oﬁ
EE
Il
_r;

HI2ZXt EX|0ol|A Ha20|=

fl0| LIZE B4 2AUS SFSH= CSI Trident AAEHATE Q= FR Trident 2 XS] A4 22| =2 0= +
Ql&LICt

M- .

A

1. | Al Astra Trident Z2|AES CI2ECSHMAIR.

Download the release required [21.07.1]

mkdir 21.07.1

cd 21.07.1

wget
https://github.com/NetApp/trident/releases/download/v21.07.1/trident-
installer-21.07.1.tar.gz

$ tar -xf trident-installer-21.07.1.tar.gz

$ cd trident-installer

vy O U F=*=

2. DjL|HAEO|A E2IO|C|AAER|0|E CRDE BHELICEH

$ kubectl create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
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#Install the cluster-scoped operator in the **same namespace**
$ kubectl create -f deploy/bundle.yaml

serviceaccount/trident-operator created

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

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

deployment.apps/trident-operator created

podsecuritypolicy.policy/tridentoperatorpods created

#Examine the pods in the Trident namespace

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

4. Astra TridentS AX|& 'EC|H A AEY|0|E' CRS 2HSLICE

44

#Create a tridentOrchestrator to initate a Trident install
$ 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
trident-csi-79df798bdc-m79dc 6/6 Running 0
trident-csi-xrst8 2/2 Running 0
trident-operator-5574dbbc68-nthjv 1/1 Running 0

#Confirm Trident was upgraded to the desired version
$ kubectl describe torc trident | grep Message -A 3

Message: Trident installed
Namespace: trident

Status: Installed
Version: v21.07.1

AGE
150d
150d
1m30s

AGE
1m
Im
5m4ls



tridentctl2 21 1|0|ESIAA|L
tridentctl2 AL2310] 7| & Astra Trident AX|2 &l H2{0|EE & Q&LICE

8] Are

Astra Trident?| Z[4 22|==2 HO2|0|=Y Uf Tt AFeS N2{SHHAIL.

* Trident 20.01 52 E{ HIE} 2| =0t M| ZEILICH"=S& A" 71 X[ EL|CH Kubernetes Z2|Xt= LIf ALHAF
INHIE HIEIZ QHESHA| B A SAHLE HEHsH] E1|7M| °+11r HAZ FXISIEE FO|6H{0f BfLICE.

* 25 2PNl HIEl "E2|A0= =T E CRD MESN ARME ZIEER{IF T, 0| & 7HX| 25 Astra TridentS

AX[st7| FHofl 2Estiof gLIct.

ZOYLCH gof 28 AAFS HEF A 2= 0fo[a2|0| Motz EHA|of| CHa 2Rt

o

©

Of Ztioi| Chat

Astra TridentS M|7Hst2 CHA| MX[SHH &
AEE=F7 =2E Sa(PVC) X FF %

QIIOl AEHQI SOt A& AR 2 QIOM, Astra Trident= CHA| 22101 AEf7} E|H F7t 7|7H SOt MM El nE
PVCO| Cislf = &2 T 2H|X'deL|Ct.

J2|0|E H&g SHL|CE TridentE M| HE Ui Astra Trident B Z 0|

@ Astra TridentS 1 |0|E% mff FI2|0|E TZMAS SEHSHX| OFMA| Q. MX| T2 20| tZ El
77pK| AlsHE| =X| ZtolstL|C}.

Y20|= = LtZ B

MZ2 Trident 22|Z(0: 2 2 & AHAHUM ALY £ A= OIS 7|52 AHESHH "tridentctl upgrade”
HI2 M%ﬁ(ﬁ ES O o|=E & USLICt

HHAl 50| Y= B Astra Tridente] ME 7|5 MEE 25 AF23512{™ NFS/iISCSI SH0l|A CSI 8oz
o*_’E1|0|':°H FErLICE TridentOl | Z2H| XIS HA| PVE 7|E 7|5 MEE X|&gfLC.

252 CSI RHOE YIH0SH7|2 ZHY 0 C12 NS DRSNS,

252 Y00|ST LRL YIBLICL O|H0| YHE BES A4 AMAY & glom YKoz

» A702{|0| =%t mf HY X/StatefulSet 2| LEZ PVE OIREE &
7182 U= el&Lc.

$0
Iy
C
[l
o
D
=
@]
<
3
D
>
<
@
o
D
T
c
()]
o
o
o
m
-
Hu

* Y30|E A =2 2 PODO| PVE * HRE = YSLICL 28S Y3(0|=3817| Ho| ZEE S=00f
'c'>'|-|__||_'_|-
= .

* PvCO|| HIRIFEl 252 P 20| =Y £ JAELICH PVCH| HIQIGE|X| gf2 X2 1|0 = Hof| H[AH &
7t 20 BfLICt.

=& g20|=9| of

m

22 2& Y20|=E8 dsts YHE 20 F= oYLIC).

1. KUBectl Get PVE A&listo] PVSE LIETILILC.

E(PV)2 AH|=|X| gt LICt o|0] Z2H| XY El PVSE= Astra Trident?t
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$ kubectl get pv

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

oAXl Trident 20.0701| 2[3H 'NetApp.IO/EE|HIE'E AI25I0{ PVSE 47 MMdASLICT.

2. PVO| CHSE XtMISH LH2 S E2{™H kubeck tl tAEHSH PVE AMHSIAA|L.

$ kubectl describe pv default-pvc-2-a8486

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

ReadOnly: false

PVE NetApp.IO/EEIFﬂE(triment) DZH|XMES *f93f01 MAE|ROH NFS RHRLICE Astra TridentOf| A
HSst= ZE MER 7|52 X262 H 0] PVE CSI RS E 20| =38H0F RfL|LCE.

3. 'tridenctl upgrade volume <name-of-trident-volume>' E& & A&st0] 2{|7{A| Astra Trident =& CSI
AtZo = i ae|o] =gt
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$ ./tridentctl get volumes -n trident

| default-pvc-2-a8486 | 1.0 GiB | standard | file | cba6foad-
b052-423b-80d4-8fb491ald4a?22 | online | true |
| default-pvc-3-a849%9e | 1.0 GiB | standard | file | cSa6foad-
b052-423b-80d4-8fb491ald4a22 | online | true |
| default-pvc-1-a8475 | 1.0 GiB | standard | file | cS5a6foad-
b052-423b-80d4-8fb491ald4a?22 | online | true |
| default-pvc-4-a84de | 1.0 GiB | standard | file | cba6foad-
b052-423b-80d4-8fb491ald4a?22 | online | true |

Fommmmmmecemsmeseseme= P Fommmmmmemememe= Pommmmmmm==
Fommmmmmmmesrrrrrrrre e reme s e mmm o Frommmmom= Fommmommm= +

| NAME | SIZE | STORAGE CLASS | PROTOCOL |

BACKEND UUID | STATE | MANAGED |

Fommmmmmmmrmemeoeosoes Fommmomom= Fommmmmcmmeocosafoonoomomos
Fommmmememesesesese s s s s e eses e +

| default-pvc-2-a8486 | 1.0 GiB | standard | file | cSabf6ad-
b052-423b-80d4-8fb491ald4a22 | online | true |
ittt Fommmmmm== fommmmmmememem= Pommmmmmm==
Bt e e o= Fommmmmm== +



$ kubectl describe pv default-pvc-2-a8486

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

internalName=trid 1907 alpha default pvc 2 a8486

Events:

name=default-pvc-2-a8486
protocol=file
<none>

|21t HHAO 2 Astra TridentOll A A%t NFS/ISCSI R39| 252 =E5YHZ CSI {¥oz g o|l=Eg £
olAL|CH
A H .

Astra TridentS H|7{gfL|Ct

Astra Trident2| EX| &2lof w2t o{2] FMS AHESI] MAHE 5= UAFLICH

Helm= AtESHO] XM gfL(C

Helm2 AL23t0] Astra TridentS A X|$t AL 'helm uninstall'S AF2SH0] H|HE 4= USLICH
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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
S helm uninstall trident -n trident
release "trident" uninstalled

Trident ALAIS AHE0H0] M| HRILICH
2YAIE A Astra TridentS X[t B2 13 5 oIS S3stof HAH 4 AUBLICE

SO E MYstHH 'E2|HE2|0|Ef'E MESIH 'EE|HE|0|E|'E WSt 'Spec.uninstall=true’E
MESH 4 QEL|Ct Ot O2lat ZHo| 'E2|A A AER|O|E' CRE HE S M| Zef1E A™TL|C]

$ kubectl patch torc <trident-orchestrator-name> --type=merge -p
"{"spec":{"uninstall":true}}"'

'uninstall' 2227} 'true’ 2 AHE[0] Y 2™ Trident A7t TridentS K| 7{SHX| 2t Trident XHA| XHM|S X|7{SHX]
S LICE TridentE CHA| HX[SH2{H i TridentE 2|5t M AgentOrchestratorS 2 AsH{Of BfL|C,

* "EZ2|HEOE" AH|: Astra TridentS HiEStH= Ol AIRE 'EC|ARHAIAE|0|E' CRE HHBH0{ 2B Xt0]A|
TridentS MHSt= = X|AILICt 2SXH= "E|HE0|EI2] HHE XE[5t 12 Astra Trident 715 ! CIZES
M7 st Xl Y2 E MATt Trident ZEE AH[RILICH Astra Trident(CRD 44 ZhE tH 6| K75t
SH|0|E STES N2 H7| 2[6H 'EC[HE|2]0|E'E HESI0] 'A0|Zot2' FME Sated = UFLICH CHS
OIS HERSHIAIL.

$ kubectl patch torc <trident-orchestrator-name> --type=merge -p
"{"spec":{"wipeout":["crds"],"uninstall":true}}"

OF
rir

124 Astra Trident/} 2t%15| AX[ ®|7HE|H, Wil = 51 22|
HAR= M2 EX5t= AE XNe| gLt

f

=B HHE 2= HEHHO|E 7} X| Y ELILE. o]

@ HH MAHE +dE o2t CRDE X|2= AS 12{ohof fLICt. o] Y2 F4H
XE5E MZ Astra Trident 2 X| S H-g5t7| 9|3 ArESHA| 8= of CRDE X[2X| OHYA|L.

2 M85 & MAHELICH tridentctl

gl 2t ZHH| 2 |2t Astra TridentQ} 2HE B E

Ct=2t 20| tridentctldlA] 'uninstall' &2 A8istH CRD 5! 2+
M HEOZ HHIO|EL £ QELICE.

2| AATLHHE|S 2 HX| T2 IMS ChA

1t
|l
00|‘
s
2

49



./tridentctl uninstall -n <namespace>
Astra TridentS 2tT15] M| 7{35}2{H Astra Trident0f| A -dot CRD2| SZXHE H|7{5t2 CRDE AH|3HOF BfLICt.

Astra TridentS CI212{[0|=E5IM A2
Astra Trident2| O|™ HHM O Z CH2 20| =5t= o] E2ot A0 CHol ZotE A2,

Ct2at 22 CHfst O|R = L2 120|E8 U3y &+ ASLICE

* HIY A=
* YO 0|EZ Qo HAE HOAE JA| =FEILIC
* 554 =H, 2o 8 S&FEe gao|=

CH2330]= AIE

CRDZ At2%}= Astra Trident 22| X2 0| & = CH212{|0| =2 12{s{o} EtL|C}. Astra Trident= O|X| CRDZ
ALESI0] MENE QX|517| IR0 MAME DE AEZ|X| QAMIAE AEZ|X| ZA, PV U 28 AYAHE MEZ
PVOll 7S H|O|Ef CHAl CRD ZHM|E HZATLICHO|H™ HH 2| Astra Tridentd| A AFR). M2 MM El pPVS, HAlE 5l
AER|X| 22fA = 25 CRD M| Z SX[ELICL CH220| =7} Rt 2R CRDE AFESI0 ML= Astra
Trident {7 (19.07 0| &hof|2t CHR2 20| =EE Al 8{OF BLIC}. O]= CHR2 20| =7t UMt = $IXH Astra Trident
Ze|Aof Ciel] £EE 2E XNAS = £ JYLE 6t7| I8 HLICEH

C2 20| =8 SIX| b= 8%

AENE QX817 I8l "etcd"E AF28H= Trident R2|AZ CH2 20| =8HH QF ElL|CH19.04 O|3}). 31X Astra
Trident 22| Z2E SOl +AE 2= ZY2 Ch2120|E = HIFEX| gt&LICH M2 MHE PVSE O|F TS =
ZE2 of AT £ gIELICEH O] HHOR S0t Uf Astra TridentOf|A] A= PVS, AEZ|X| Z2iA U =&

AhAH(A /21T O /A R)TE 22 ZA0f CHSH B AFEHS &2 2 QigLICE Ol M2 S0l7ks Yao|=&/x|
or2 A2 0|F Ha|xZ AFR510] 0|0] MAE PVS et AM|AT} FTHE| K] StLIT

2FXE Soll Astra Trident?t HX|El 22| CHR|0[E ZEMHA
Trident A AKIS AFRSH0] AX|St ZQ CH2023|0|= T2 M AT} CHED "tridentct"S AF2E TR} Qi LICh
Trident GAIKHS AFRSHO] MRSt AL Astra Trident= [+ 3 SHLIE CH2O0|S= 8 4 QSLICH
* UIYATO|A M| HAXIE ALRSH0] MX|El HF(20.07-20.10).
* 22| A B HAXH21.01 0[S AFRSt0] AX|E HL|Ct.
S| AE Y| AMXIZ Ch2aslo|=
Astra TridentS 22| AE] ¥ 2HAE ALRSH= 2| X2 CH203|0| =824 of2Hof] MYE CHAIS HEMAIR.

|
1. "Astra TridentS H|HeILICH. 7|1&E HX|E 2tH5| MAHSHX| @t= ot CRDE 2|F2|X| OHYA|2,
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2. 2HAE HY| HLUKS AFELICH O A Sf2AH HAMXIE HiZESH= O AF2E|= DHLITIAEZH EQELICH oA
& = UJELICE "Trident Hub ME 4", Bt 27|1E AHE3H{OF LT}
3. Ydt= HTQ| Astra TridentS & X|5t0 L2 12{|0| =5 A&EL|C |oh= HE| A0 Ciet YBME MELIC

HJAHO|A M| HALXZ CH2 20| =8| CE

O] M0l M= HIYAHO|A He ALUXE AHESHH EX|E|= 20.07 ~ 20.10 H 22| Astra Trident 22[A =
CHR2 20| Edt= THAIE RofgtL|Ct

£

1. "Astra TridentS HAELICH. 7|1&E XIS 23| MAHSH = Z <7} OlLIH CRDE 3|52|X| ORYAIL.
EZI0|H | A ER||0|E](trident2 A A E&|O]E) 7t AX| = RU=X] 2HeletL|Ct.

#Check to see if there are any tridentorchestrators present
$ kubectl get torc

NAME AGE

trident 20h

#Looks like there is a tridentorchestrator that needs deleting
$ kubectl delete torc trident

tridentorchestrator.trident.netapp.io "trident" deleted

2. 2HAE H| HUKS AHELICE O A| St HMXIE HiZESH= O AFEE|= LTI AEH HQtL|C}
7|0l ¥ 2 == UJELICH "Trident Hub MZE A" HR 275 AHE3H{OF LTt

3. E2IO|HIRAH AER|0|E| CRDE AtH[etCt.

#Check to see if " tridentorchestrators.trident.netapp.io”  CRD is
present and delete it.

$ kubectl get crd tridentorchestrators.trident.netapp.io

NAME CREATED AT
tridentorchestrators.trident.netapp.io 2021-01-21T21:11:37Z
$ kubectl delete crd tridentorchestrators.trident.netapp.io
customresourcedefinition.apiextensions.k8s.io
"tridentorchestrators.trident.netapp.io" deleted

Astra Trident?} ®|HE[}&SLICH
4. Ust= HE S HX|sto] CH2 O2|0|E8 A& TtL|Ct lsks 22|Ao| cHet MEAME WHEL|CE
HA[O| E AF2SI0] CHR22)|0| =2tL|Ch

CH232{|0| =512 'helm rollback’' BEE AFEEILICH CHE 0|2 FZSHIAIL.

$ helm rollback trident [revision #]
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S A5 Astra TridentS A X|oF AR2| CFOB0|E T2 M|A tridentctl

'tridentctl’'S AF25I0] Astra TridentE A X|3F 2R CI2OY|0|E T2 M|A = CI2 BHAIE ESHSELICE O] A|RAE
Astra Trident 21.070|A] 20.072 0| S5t= CH2O2{|0|E T2 HAE OHLiBL|CE,

@ CH2 30| =E A|ZISH7| MOf| Kubernetes 22{AE Q| "etcd"0fl CHEH AHAFS THS0{0F SHL|CE O|E
E46l| Astra Trident2| CRD2| HxH AEHE sHAT 4= USLICH

|

1. tridentctl2 A5t Trident7t AX|E|RA=X| 2HQIBIL|C} Astra Trident2| AX| HHHS 2 2= AL LS
ZICHSHHIAE S AHlBIMAIL.

a. Trident HIYAHO|AN QY= ZEE LIGERL|CH

b. 2 AE N A Al FQI Astra Trident2] HH S =HQIBIL|CE. tridentcti2 AFE 3Lt Trident ZE0| AFREl
O|0|X|E & £ Y&LICE.

C. "tridentOrchestrator", (S££) "trident-operator-xXxxxxxxxxx-xxxxx"2t= 0|£2| LEJ} HA|Z|X| tO
"tridentct!"2t Bt7H| Astra Trident * 7} A X|ElL|Ct.

2. 7|Z 'tridentctl' H}O| 2| S AFE25I0{ Astra TridentS M| ELICL. 0] AL 21.07 HIO|H{Z|Z & FMIHEL|Ct.

S tridentctl version -n trident

Fomm e o +
| SERVER VERSION | CLIENT VERSION |
fom e frmm e +
| 21.07.0 | 21.07.0 |
fom e oo +

$ tridentctl uninstall -n trident
INFO Deleted Trident deployment.

INFO Deleted Trident daemonset.

INFO Deleted Trident service.

INFO Deleted Trident secret.

INFO Deleted cluster role binding.
INFO Deleted cluster role.

INFO Deleted service account.

INFO Deleted pod security policy.
podSecurityPolicy=tridentpods

INFO The uninstaller did not delete Trident's namespace in case it is
going to be reused.

INFO Trident uninstallation succeeded.

3. 0| 20| =™ st= HT 2| Trident HHO[LA2[(0] 0f]: 20.07)E ¥ 11 0| & AE 35I| Astra TridentS
MX|gtL|ct, of chst AL Xt X|H YAMLE MA S 4 JAELICH UES x| Lest ZL
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$ cd 20.07/trident-installer/

$ ./tridentctl install -n trident-ns
INFO Created installer service account.
serviceaccount=trident-installer

INFO Created installer cluster role.
installer

INFO Created installer cluster role binding.

clusterrolebinding=trident-installer
INFO Created installer configmap.
installer

INFO Deleted installer cluster role binding.

INFO Deleted installer cluster role.
INFO Deleted installer service account.

CI2TO20|E T2 MAT} A2 E|HSL|CT

clusterrole=trident-

configmap=trident-
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Astra TridentZ A6 EAA|Q
HIE 7

A== Astra TridentQt AE2|X| A|AE] 7k 2| E M O|BtLICE. Astra Trident?t AE2|X| A|AEIDf EMSH=
SHEH 0t Astra Trident7t AEE|X| A|AEIGIM 252 T2H|X L"OHZ HHHS A FLICH Astra Trident= AE2|X]
SejA0f MO El 7 AFE I} YX|SHE A M AER|X| 22 ANHSOE HSELICH AHE 52 AEZ|X| A|AH
K0 w2t WA EE LM SH= S| CHoH XEA|S] "E*OFE’EMIQ.

'IJ='.1=

* "Azure NetApp Files H{AI=EE ATt}
* "Google Cloud Platform Y =0f| Cloud Volumes ServiceE 71 g LIC}"

* "NetApp HCI EE£= SolidFire BAI=E S 1 BtL|CH

* "ONTAP £ Cloud Volumes ONTAP NAS E2t0|HE AF25t0] WA= E A ML Tt
* "ONTAP = Cloud Volumes ONTAP SAN EZI0|HE AI23}0] tHll=EE ML C}"

* "NetApp ONTAP& Amazon FSx2} 271 Astra TridentE AFESH A"

Azure NetApp Files BiAI=EE L AEHL|CH
H3E ME 14 E AF28H0] Astra Trident A X|2] A= Z Azure NetApp Files(ANF)E A SH= BiHof| CHal
LAOIE A2,

@ Azure NetApp Files A{H|A = 100GB O|2te| 2 &S K| SHXA| ELICH Astra Trident= O 22
=52 QX5 22 100GB =252 X529 = MMshL|Ct

=
£ Mt AF2EL|Ct "Azure NetApp Files" Bl= CH20| ZQBtL|Ct,

* Azure NetApp Files7t 2-d3tEl Azure T+52| 'SubscriptionID I L|C}.

* E|tE|C], 22t0|MEID, 2|11 IZHH|Y " S =" Azure NetApp Files MH|A0| CHEE S 25t ABH0| U= Azure
Active DirectoryOllA| ¥ SE2 AzureOl|A] O|2] Ho|$t ARXt EE= 7| DXt A2 AHESHOF BL|CH

ro

E HXZSHIAR "Azure A"

Azure 7|2 HB 80| Tifgt XEM3 LIS

* StLt O A9 Azure QIX|7}F QUCH "2 =l MEUI" Trident 22.015E] "location” Of7H Bi= BHOIIE 1M mEQIo|
AR &0 Y= s HEAL|CH 7HM S0f| X[™E IX| 22 FAIELICH

* Azure NetApp FilesE XS ALESIAHLE Af 2IXI0IA AtESt= 22 L8 7| 40| HQPL|Ct & XA
"W A|EF JFO|E",

ol 1ol st
Trdent RIS 2HME 1Y AT, Hile +F 2 AR)E TR QYE FKOL NS s 8 B0
ANF EES 44511 288 AHIA 2F L A= XA,

(D) ®m:Astra Trident= 45 QoS 8 E8 XIU6tx| &LICH
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https://docs.microsoft.com/en-us/azure/azure-netapp-files/azure-netapp-files-quickstart-set-up-account-create-volumes
https://docs.microsoft.com/en-us/azure/azure-netapp-files/azure-netapp-files-quickstart-set-up-account-create-volumes
https://docs.microsoft.com/en-us/azure/azure-netapp-files/azure-netapp-files-quickstart-set-up-account-create-volumes
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https://docs.microsoft.com/en-us/azure/azure-netapp-files/azure-netapp-files-quickstart-set-up-account-create-volumes
https://docs.microsoft.com/en-us/azure/azure-netapp-files/azure-netapp-files-quickstart-set-up-account-create-volumes
https://docs.microsoft.com/en-us/azure/azure-netapp-files/azure-netapp-files-quickstart-set-up-account-create-volumes
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NFS BT 4,12 AI8010] 288 DI2EsSIs 39 YER T2E 0I2E 88 S20| "nfsvers=4'S
E3HOI0] NFS v4.12 MEHE 2 ALICH AE2(X| Sa20| MEE OI2E gME
Thlol MFE OIRE S4S HHOIBILITY.

©
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7H8 HES3 2|AA JE>/<7H HES3>
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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-8076-8de%91le5713aa",
"clientSecret": "SECRET",

"location": "eastus"

0| HHOIl= LM 2 AzureQ| "eastus" /%[0 22S "Ultra" 22F Z0f| HiX|ZrL|Ct. Astra Trident= SHEH $|X|2] ANFO|
YUE BE MEUHIS XS = HAMSI0 11 F StLol| R29I2 M S&S X[ gLCh

"version": 1,

"storageDriverName": "azure-netapp-files",
"subscriptionID": "9f87c765-4774-fake-ae98-a721add45451",
"tenantID": "68e4f836-edcl-fake-bff9-b2d865eeb6cft",
"clientID": "dd043f63-bf8e-fake-8076-8de91e5713aa",
"clientSecret": "SECRET",

"location": "eastus",

"serviceLevel": "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-8076-8de%91le5713aa",
"clientSecret": "SECRET",

"location": "eastus",

"servicelevel”": "Ultra",

"capacityPools": [

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

"virtualNetwork": "my-virtual-network",
"subnet": "my-subnet",
"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": "200G4i",
"unixPermissions": "0777"

ol 4: 7tA AER|X| E 7Y

O] BHollE M2 T Mo 02| AER[X| E2 FoL|Ct CHFst MH|A £ES X|6H= o 8
0|2 LIEILH= Kubernetes®| AEZ|X| 2eAE MAMSIE{= A0 L%t C.
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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-8076-8de%91le5713aa",
"clientSecret": "SECRET",
"location": "eastus",
"resourceGroups": ["application-group-1"],
"nfsMountOptions": "vers=3,proto=tcp,timeo=600",
"labels": {
"cloud": "azure"
by
"location": "eastus",
"storage": [
{
"labels": {
"performance": "gold"
by
"servicelLevel": "Ultra",
"capacityPools": ["ultra-1", "ultra-2"]
by
{
"labels": {
"performance": "silver"
by
"servicelLevel": "Premium",
"capacityPools": ["premium-1"]
by
{
"labels": {
"performance": "bronze"
by
"servicelevel”: "Standard",
"capacityPools": ["standard-1", "standard-2"]

CtS 'torageClass' Ho|= 9|9 AEE|X| &

EZEILICt parameters.selector’ &

(=1 -
= O —_— —
Ol AEE[= 2 'torageClass’ofl Tall X|HE &~ ASLICL =2&2 MESE E0i| Jolzl FHE ASLIct
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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

tridentctl create backend -f <backend-file>

$0 &
o> re

tridentctl logs

T8 ool EHE lstn £t 2 create BHS CHA| HAY = USLICEH

=

CVS for GCP HA =S FL-GBfL|Ct

MSE ME 12 ALESH0] Astra Trident 2 X|E 2/ot HAIEZ NetApp CVS(Cloud Volumes Service) for Google
Cloud Platform(GCP)E +d5t= 2H0i| CHoH LOotE MA|L.
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values:
- us-eastl

L
—

* 'torageClass

AH83h= CVs ¥

2} CVS9| torageClassE MSdst=

HSEX|
AEELCt.

- europe-westl

=2 T Mo

SEQIL|CH. 7|12 CVS MH|A S8('S torageClass=software') EE= TridentOf| Al 7| 2X o2

Astra Trident? Google Cloudd|| 7|2 CVS MH|A 31 £
StELICE Trident= CVSOIA 2FHBHA| X|2E

[ |

CLC}
=1 A_— =
Holg 4 gLt
T mrdel E4 MMof|M CHe M2 XIH5 2 282 T2H|NY
T4 o8 HZSHHAIR
Of7H H = Ay
AILE FX| M 282 LHELWZ| 74

=PI

—
A EE

exportRule 2} IPv4

CVS Google Cloud

AE2|X] S0f|M

O O -

IPv4 MEHIZ CIDR #7|2 =gftt

49l Z0f| A

MAME QE =

".snapshot' C|Z E2|0f M| ASHL|C}

AL BOZ OfofEl 250

2 2ol |t
M 282l 37/9Lict

2O T
=== = T MHd

M
()

Aot B2 MEfsts o A 4 U
[e]
o

DZH[M gLt OE g9 282 4d5H

HEAI
o=

ol HIEL 7152, 2%

MEE 07} HQILIThCVS A&

MH|A 2% ('torageClass=hardware')2 MEfS £ QJUEL|CH WA= Ho|of
apiRegion2 X|&dH{OF gLICt.

glazcgoz
MHIA RYOR 7|2Ho=z

S 7I2HC=Z Mo & ASFLICE of2f el

A=At
"0.0.0.0/0"
ll7_|§Jll

""(CVS 7|%3A}- 0 -6- _g_)

"100Gi"

ZHEZ FEE S=0[0{of Lt

A Z= =80 tholl Trident= 2E2|X| 20| /= 2= 2H0|=2
DZH|XJde ol AEE|X| S0 SArZLICH AEE[X| 22|Xh= AE2|X| 2EZ 20|22 2
=ote = ASLICE 0| S S3l

St

HAE TN RSEl= ALEX

= —_-—

XE 7tset2lolE MES 7|HeZ 282 &4 #E8E + AsLIL

"version": 1,
"storageDriverName":

"projectNumber": "O1

"gcp-cvs",
2345678901",
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"apiRegion": "us-west2",

"apiKey": {
"type": "service account",
"project id": "my-gcp-project",
"private key id": "1234567890123456789012345678901234567890",
"private_key": Vooooe BEGIN PRIVATE KEY-----

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507Y9m\nznHcz2
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz1zZE4jK3b1l/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE4jK3bl/gqp8B4Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3b1l
/ap8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3bl /qp8B4Kw
s8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4]JK3bl/qp8B4Kws8zX507Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4jJK3bl/qp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNCchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz
1zZE4jK3bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3
bl/gp8B4Kws8zX50]Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/qp8B4
Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX50
JjY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3b1l/gp8B4Kws82zX507Y9Im\nznHczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX503YIm\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE47K3b1l/gqp8B4Kws82zX507Y9m\nznHeczZsrrtHisIsAbOguSaPIKe
yAZNCchRAGz1zZE4JK3b1l/qgp8B4Kws82zX507YIm\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRA
Gz1zZE4jK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4 ]

K3bl/gp8B4Kws8zX50)Y9Im\nXsYgogyxy4zq701lwWgLwGa==\n--—-- END PRIVATE
KEY----- Y
"client email": "cloudvolumes-admin-sa@my-gcp-

project.iam.gserviceaccount.com",

"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/oauth2/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",
"storageClass": "software",
"apiRegion": "us-east4d",
"apiKey": {
"type": "service account",
"project id": "my-gcp-project",
"private key id": "1234567890123456789012345678901234567890",
"private_key": Wosom= BEGIN PRIVATE KEY-----

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507Y9m\nznHcz 2
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE4jK3bl/gqp8B4Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3b1l
/ap8B4Kws8zX507Y9m\nznHeczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3bl/gqp8B4Kw
s8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4]JK3bl/qp8B4Kws8zX507Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3bl/qp8B4Kws8zX507Y9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4jJK3bl/qp8B4Kws8zX50)Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNChRAGz1zZE43K3bl/qp8B4Kws82zX50jYIm\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGZ
1zZE4jK3bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3
bl/gp8B4Kws8zX50]Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE43K3b1l/qp8B4
Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gp8B4Kws8zX50
JjY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3b1l/gp8B4Kws82zX507Y9Im\nznHczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX503YIm\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE47K3b1l/gqp8B4Kws82zX507Y9Im\nznHeczZsrrtHisIsAbOguSaPIKe
yAZNCchRAGz1zZE4JK3b1l/gp8B4Kws82zX507YIm\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRA
Gz1zZE4jK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGZz1zZE4 ]

K3bl/gp8B4Kws8zX50)YIm\nXsYgogyxy4zg701lwWgLwGa==\n--—-- END PRIVATE
KEY---—- \n",
"client email": "cloudvolumes-admin-sa@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/v1/certs",

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

}

0l 3: Y AH|A 27 7Y
0| ool M= Google Cloud Us-west2 XA Astra Trident7t A At R E AEZ|X|0f| 5L ZHE MEot=
SHolE MAS Ho| FLICE O] |0l M= A= 1 MU0 M proxyURLE AtE3t= W= Ho| FLIC
{
"version": 1,
"storageDriverName": "gcp-cvs",
"projectNumber": "012345678901",
"apiRegion": "us-west2",
"apiKey": {
"type": "service account",
"project id": "my-gcp-project",
"private key id": "1234567890123456789012345678901234567890",
"private_key" 3 Voooo= BEGIN PRIVATE KEY-----

66

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507)Y9m\nznHczZ
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9Im\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNChRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz1zZE4jK3bl/gp8B4Kws8zX50)Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE4jJK3bl/gqp8B4Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl
/qp8B4Kws8zX503Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kw
s82zX5073Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qgp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNCchRAGz1zZE4jK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz
1zZE4jK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3
bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/qp8B4
Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX50
JY9m\nznHczZsrrtHisTIsAbOguSaPIKeyAZNChRAGz1zZE47K3bl/qp8B4Kws82zX507Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y9m\nznHeczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507YIm\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKe
yAZNchRAGz1zZE4JK3b1l/gp8B4Kws82zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRA
Gz1zZE4jK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4 ]

K3b1l/gp8B4Kws8zX50)YIM\nXsYgbgyxydzq70lwWgLwGa==\n----~- END PRIVATE
KEY--—-— N
"client email": "cloudvolumes-admin-salmy-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/oauth2/vl/certs",

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

by

"proxyURL": "http://proxy-server-hostname/",
"nfsMountOptions": "vers=3,proto=tcp,timeo=600",
"limitVolumeSize": "10T4i",
"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-west2",
"apiKey": {
"type": "service account",
"project id": "my-gcp-project",
"private key id": "1234567890123456789012345678901234567890",
"private key": "----- BEGIN PRIVATE KEY-----

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX50)Y9m\nznHczZ
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50)Y9m\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNChRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE43K3b1l/gp8B4Kws82zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl

67



/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kw
s8zX5073Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3bl/qp8B4Kws8zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507Y9Im\nznHczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4jJK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGzZ
1zZE4jK3bl/gqp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3
bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/gqp8B4
Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX50
JY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50)Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y9m\nznHeczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507YIm\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE4JK3b1l/qp8B4Kws8zX507YIm\nznHczZsrrtHisIsAbOguSaPIKe
yAZNCchRAGz1zZE4jK3b1l/gp8B4Kws82zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRA
Gz1zZE4jJK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4 ]

K3bl/gp8B4Kws8zX50)YIm\nXsYgogyxy4zg701lwWgLwGa==\n----- END PRIVATE
KEY----- \n",
"client email": "cloudvolumes-admin-salmy-gcp-

project.iam.gserviceaccount.com",

"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"

b

"nfsMountOptions": "vers=3,proto=tcp,timeo=600",

"defaults": {

"snapshotReserve": "5",
"exportRule": "0.0.0.0/0"
}o
"labels": {

"Cloud" . "gcp"
y

"region": "us-west2",
"storage": [
{
"labels": {
"performance": "extreme",
"protection": "extra"
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by

"servicelLevel":

"defaults": {

"snapshotDir":

"extreme",

"true" ,

"snapshotReserve”": "10",
"exportRule":

"10.0.0.0/24"

"labels": {

"performance": "extreme",

"protection": "standard"

by

"servicelevel”": "extreme"

"labels": {

"performance": "premium",

"protection": "extra"

by

"servicelLevel":
"defaults": {

"snapshotDir":

"premium",

"true" ,
"snapshotReserve": "10"
by

"labels": {
"performance": "premium",

"protection": "standard"

by

"servicelLevel":

by

"premium"

"labels": {

"performance": "standard"
bo
"serviceLevel": "standard"

CHS StorageClass Ho|= ¢
StorageClassOfl 282 54

= ¢lel 2E2|X| 22 HZ
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| StLIC}. "parameters.selector’
BISH= O] AP E= 71 &

ZCE MESHH &
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St

oF 37101 10%2! %11 52 HSst= st EQLICE O0HX|2f StorageClass('cvs-extra-protection’)= 10%2)
HAE O|H| 27+ M 38t AEE|X| 22 SELICE Astra Trident= MEHEl kA AEE[X| 22 ZHSI T AHAF
oF @ Atet0| ZEE|=X| ZelgtL|ct,

1l StorageClass('cvs-extreme-extra-protection')= & H 7HA AE2[X| E0f| OfZEL|CH O] E2 AHM
of
L

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

name: cvs-standard



provisioner: netapp.io/trident
parameters:

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

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

selector: "protection=extra"
allowVolumeExpansion: true

tridentctl create backend -f <backend-file>
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* Element AZEQ0{E HAl5t= X HEl= AEZ|X]| A|AH

- 222 p2|g 4 /= NetApp HCI/SolidFire 22{AE| R2|Xt = HUE AMXto| CH3H Xt 59

* D E Kubernetes XX} L E0f| MZESHSCSI £0| MA|Z|0 QLO{OF BIL|CH S AZSIAA|RQ "EFAX} & ZFH]
e

2otop et LHE

'SCTII0|0]-SAN' AEZ|X| EEIO|HE Ot 3 259 28 REE D5 X|/EL|CH OtY A|AH 28 FCE9| HR
Astra Trident?7t 282 MASt0 It A[ARIS MMSL|CH DY A|ARI 32 StorageClassH| 2|8t X| &gl LICH
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=ato| LELE =g oc oA BT} RlEl TH A A
x|t

'S E-AP iSCSI = RWO, ROX, rwx o AJAEIQ|
QUBLICH 2| 2
K.

'S E-AP iSCSI 2= RWO, ROX, rwx o AJAEIQ|
AUSLICL #Al =
A

AL E-AP iSCSI ol A|AE RWO, ROX xfs, ext3, ext4

'EHE-A iISCSI ol A|AHE RWO, ROX xfs, ext3, ext4

Astra Trident= ZAEl CSI Provisioner2 25 [Mf CHAPE ALEEL|CE. CHAP(CSIQ| 7|22 E
A8dt= 82 =7t -’.-f— |7} 2RIX| &LICEH H| CSI Trident2t CHAPE AME3t2{H HAXMO 2
UseCHAP 82 dHst= A0 ZSLICH O™HX| o™ B EERSHIA|R "0{7|".

Astra Trident2| 7|Z H| CSI =3 MT X[ R ELICH CSI ZE0fA
SIEE LMEl AL Astra Trident= CHAPES AtE8HL|C}

O ©

AccessGroupsLt UseCHAPZt M E|X| 942 E2 Lt 4 & stLivt M EL|Ct

* 7|2 'ER[HE HNA OF0| ZHX[E[H HMA OFO0[ AFSELIC

II

s HNA TE0| ZX[=[X| 211 Kubernetes HHE 0| 1.7 0| A2l AL CHAPZt AF2EIL|CE.

OH7H M= Ad 7|2k
"L ahat 1
'torageDriverName’ & L|C} AER[X| E2I0|HQ| O|EL|Ct g4 "solidfire-san”
HHA=0|E AHEXL X|H 0| = AEZ(X| “SolidFire_” + AE2|X|(iSCSI) IP
sl = FAYULICE
23 HIHE XtA ZF0| Y= SolidFire
S A MVIPYILICE
VIP' AE|X|(SCSI) IP FA U ZE
G S50 M3 229 JSON g4l
2|0[= MIERIL|Ct.
HLHEO|E ArBE HHE O|S (32 = Sl= E8R

)

72



oH7H i

O|L|ElIFace

'UseCHAP’QIL|Ct

AN A 2E"

1084
'I'l'oo:l

LimitVolumeSize

debugTraceFlagsS MEHEiL|Ct

O  =duz

MEE B = &0 CHdl Astra Trident=

N XMjet 23 o ot F

243
iSCSI EgfjTiE §E8H 2 AE
QIE{m|o| A= MohetL|Ct

CHAPE AE3}0 iSCSIE
Q1 EefLIct

=M SHZ Al A2 C|H2
ZefaILICE oll: {“api™false,
“method”:true}

A2EE|X| 20| A= 2E =02

"E2|HIE"EH= HMA 259 IDE

Lt

TIEHCE HEL[X] §3)

nullL|Ct

27} OtL|™ debugTraceFlagsS AF2SHX| OFYA|L.

S mEH|NUE o s

(D AEE[X| LUNO| SALLICH AEE|X| 2E|XH= AEE[X| 2E=Z Eﬂoleé Holstn AEE[X] S0f|M

ddEl BE 282 259 & ASLICL 0|1E S3ll WA= oM RSE=

282 o/l 7EY & YBLICE

0|2 MEE 7|8tez

Off 1: off CHet #Hal=

O ol M= CHAP QIS S AIE3ts W= T2 20 10 £EF QoS 2
DAZLICE O3 OFZ "IOPS" AE2|X| S2A 07 HEE A 2
SUAE HoY 7540l &L

"version": 1,

"storageDriverName":

=2 T AM-d

"solidfire-san",

MEXXE 7tsE

solidfire-san Ml 7tX| 28 K2 77 E210|H

2 ZotsteE Ml 7HK| 28 RYS
AER|X| A S ARE AEE[X]|

"devl-element-cluster"},

1000, "maxIOPS": 2000,
4000, "maxIOPS": 6000,
6000, "maxIOPS": 8000,

"Endpoint": "https://<user>:<password>@<mvip>/json-rpc/8.0",
"SVIP": "<svip>:3260",
"TenantName": "<tenant>",
"labels": {"k8scluster": "devl", "backend":
"UseCHAP": true,
"Types": [{"Type": "Bronze", "Qos": {"minIOPS":
"burstIOPS": 4000}},
{"Type": "Silver", "Qos": {"minIOPS":
"burstIOPS": 8000}},
{"Type": "Gold", "Qos": {"minIOPS":
"burstIOPS": 10000} }]

}
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off 2: of CHH eHoll= 3 AER|X| 22fA P solidfire-san 7t AEE|X] £0| Y= E210|H
o oflof M= 7H4 AER|X| E1f 0|2 ChA| ZZ8H= StorageClasses®@t E7H FAEl #ioll= Mol milg Hof FLct.
Ofzi EA|El ME #Halc Mol AN ZE AE2|X| Z0] CHoll EF 7|=27240| AH =0 Y2H, 0] B Silverti| A
old
=]

|
'type'S AEYLICE Jte *ﬁEEIXI 2 'AEZ|X|" Mo FHe=|of °'*l—||1f of ol M= L AEE|X| Z0| XA

FHS ddotn 2R E2 20 ’SEE.J 7|28E HoEL L
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"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}1},
{"Type": "Gold", "Qos": {"minIOPS": 6000, "maxIOPS": 8000,

"burstIOPS": 100001}}7,

"type": "Silver",
"labels":{"store":"solidfire", "k8scluster": "dev-l-cluster"},
"region": "us-east-1",
"storage": [
{
"labels":{"performance":"gold", "cost":"4"},
"zone" :"us-east-1a",

A type" . "Gold"

"labels":{"performance":"silver", "cost":"3"},
"zone" :"us-east-1b",
"type":"Silver"

"labels":{"performance":"bronze", "cost":"2"},
"zone" :"us-east-1c",

"type":"Bronze"

"labels":{"performance":"silver", "cost":"1"},
"zone" :"us-east-14d"

C}S StorageClass Ho|= 9I2| 7t AEZ|X| 22 HZTILICT. parameters.selector’ ZEE AFESH0 2t
StorageClass= 252 @A8SH= Ol AFY £ U= 7tet 22 = EELCH MEfot 7t 20l 250| Fol&[o

UASLICE

%1 X StorageClass(AEEI0|0-2E-T)=

2t

i 7tak AEE|X| Z0i| 0 EL|CE 22| Volume Type QoSE
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apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-gold-four

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=gold; cost=4"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl1

kind: StorageClass

metadata:

name: solidfire-silver-three

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver; cost=3"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-bronze-two

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=bronze; cost=2"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-silver-one

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver; cost=1"

fsType: "extd"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-silver

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver"

fsType: "ext4d"
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XEMISE LIS 2RISHYAIR

F B YNA 2E

ONTAP EE= Cloud Volumes ONTAP SAN EZI0|HE A2510] BHAlE S LM EHL|CH

ONTAP % Cloud Volumes ONTAP SAN E20|HE AIE5I0 ONTAP HAIEE A MSH= SO CHal
SO AA| 2.

° "2|_'SH|"

* T

0z

% of"

AHEXL Het
Astra Trident= LM O 2 "admin" 22{AH AF2X} EE= "vsadmin” SVM MEXIE AHESHHLE STt a2 71T
CHE 0|22 71Xl AFEXIE AL SH ONTAP K= SVM ZZ|AtE Ml E O Z of| ARtLICE NetApp ONTAP 7152
2|8t Amazon FSx2| A< Astra Trident= 22| AE] 'fsxadmin' AF2XAt EE= 'vsadmin' SVM AFE XL L= SUSH
AetS 71Xl CHE 0| §2| AFEXIE AHESI0 ONTAP = SVM 2|2 ’é‘eﬁ%‘ Ao =2 o AetL|Ct, fsxadmin'
ArEXb= S AH 2| X AFZ XA XSt "XII‘°'LIEL

limitAggregateUsage' 0i7}f H+-E AHE6t= 32 S2AH 22Xt Heto| BRELICH Astra

@ Trident2t 2H7H NetApp ONTAP& Amazon FSxE AE3st= 22 "limitAggregateUsage" OH7H
= "vsadmin" % "fsxadmin" AFE X} AH|™ 1t S SHX| E&LICH O] 0H7H #HKE X|HSHH 74
Aol AMojgtL|Ct,

ONTAP L0l M Trident =207t AFEE 4= U= HOt FMetXQl S 2HS = AUX|2H HESHK| S LICE Trident2
CHEES MZ22 HE|Z0ME FIHAPIE 2 =522 HO0|=E7 {E 1 F7F 25| gEL Tt
ZH|

ONTAP SAN E20|HHE AFE3510{ ONTAP HAIEE M= SHHof| CHolf LOotEMA|R. EE ONTAP HiollEQ
A2, Astra Trident= SVMO]| StLt 0| &2 AggregateZt =0 UL0{OF BFL|CE,

LEoh = 02| EEO|HE Hdstn & F SILIE 7t2|7|= 2E2|X| 22HAE Hde == JAFLICL OIS
ONTAP-SAN E2}0|H2F ONTAP-SAN-O| 20| S2HA S AESH= 7] SeA'E ALESH= 'san-deV' EH_—
T4 =+ ASLICE

HE Kubernetes ZHiXL . E0f| HESHISCSI 0| 2X|=|0] Q0{OF HLICH & FZSHMAIR "0{7|" & HESHIAL.

ol
—

ol

Astra Trident= ONTAP HAIEE Q5= & 7HX| REE NS ELICt.

* XA BE 7|8k L3t HH0| U= ONTAP A XS] AF2XL 0|5 S S ALICH ONTAP HE IO SetMd S
x|t E&SH7| 2I8H admin EE= vsadman-f Z2 0|2 Moj=l 2ot 201 HeZ AFRSt= Z10| EELILC.
* QIB A 7|49t Astra Trident= HHAIE0| AX|El QIS AME AFESH0 ONTAP S2{AE L S4E 5 JUSL|CE O]

= i
A2 WolS Folo|= 2210[1E IFA, 7| & ABE F MR8 4 Qi CA S| Base642 21 TZE 20|
21010F SILICHATL).

D

>

MEXHE 7|1E

HAEE ¢ 4 5 7180l IS M J[et o=, 1 g2 Hate
UAGLCH XHE S f‘?J%MW%EHﬂ%E._' S = SAl0]| ¢
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A2

ol

Y 7|8 QIS S AR ELIC

Astra Trident= SVM HQ|/22{AE
L= vsadminzt 20| O[2| He|=l &
AEE IS APIE ES £ U=
Astra Trident2} 27| MM 5l A2

—

2l Z2|XH0f|AH| ONTAP Hll =of S41517| ¢let XtH SES Q7 ELICt admin

T oo=
A S A= 20| ZELILE 0|5 Sdll &= Astra Trident 22| A0f| A
ONTAP 22|Ae} ote S2hdo| HFELICE AFSXL X 2ot 20l J2

AKX HFE[X] gFELIC

HAE Folol o= LSt Z5LIL.

—

"version": 1,

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

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret",

X2 FHO| Utk MAE R HFE|= QUL PIX|2H Fo| KOUSHIAIR. HMAS T} MME B ALRK}

o[

o [— 1 —_—— OO0 1L- T
/¥ S = Baseb4 = QT E|0 Kubernetes & 2 MZHEILICH SHAlES| MM/AT2 XA ZHO| CHet X[ Al0]
QUSE cEAAL|CE M2EA Kubernetes/AEE|X| 22| XF7F $8E £ Q1= 22| M8 =i QlL|Ct,

T o2 T Mo = o T

M 91 7| E WOl QIZME AFZSt0] ONTAP Hl S o ATt 4 QUELICH #AIE Hojoll= M| ZEX| DK 47t
mstL|Ct
= =

* clientCertificate: Base642 QI3

* clientPrivateKey: Base64 - HZAE 712l 7|2| Q1A El ZrLICE.
A
T

* TrustedCACertificate: 2 2|&t 5
Z< O] o7 HE HSSHof L|Ct. ME[g 4 U= CA7

UetXOl I EZ0f|= CHS ThA[7F ZEHEILICE,
1. 22I0|AHE QIS A 8l 7|12 MMBIL|CE MM Al CN(2EH 0]5)2 ONTAP AI2XIE MASIY QASSHUAIL.

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

2. M2|g & A= CAJAEME ONTAP 2 AE{0]| F=IHELICE Ol= AE2[X| 22|X}7} 0]0] M2|sh Y 5=
UAELICH EHAEE CAZ} AFZE|X| QM SAIRLCE
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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 2 AE{0f| 22I0|HE ASM U 7|(1EHA))E AX[eLIch

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

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

HFEH
od

N

rio

SteX| =helgfLct.

|

0l
mo

4. ONTAP Eot 291 Hgto| S A QI

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

5 MME| QIZSME ARSI QIZE HIAESIL|CE. ONTAP 22| LIF> & <SVM 0|E>8 22| LIF IP & SVM
0|20 H}EL|LCt

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. Base64= QIE A, 7| L A=Y & A= CAASME TG HLCE

base64 -w 0 k8senv.pem >> cert base64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca baset4

7. O|F A M F2 2tE ArE5He] MM ES W etL|Tt.
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$ cat cert-backend.json
{
"version": 1,
"storageDriverName":
"SanBackend",
"managementLIF": "1.2.3.4",
"dataLIF": "1.2.3.8",

"svm": "vserver test",

"ontap-san",
"backendName" :

"Faaaakkkkeeee. .
"clientPrivateKey": "LSOtFaKE..
"trustedCACertificate":
"storagePrefix":

}

"clientCertificate": .Vaaalllluuuueeee",
.0VaLuESOtLSOK",
"ONFinfO...SigOyN",

"myPrefix "

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

A X} 0|2/2%E

fomm - fom e - o
fomm fommm————— +
| NAME | STORAGE DRIVER | UUID
STATE | VOLUMES |
fomm - Fom e o
fomm o +
| SanBackend | ontap-san | 586blcd5-8cf8-428d-a76c-2872713612cl |
online | 0 |
fomm - o o
fom———— fom——— +
215 WS AHCO|ESIALL XtH SHE S HLYLIC
7|1E HAEE AGO|ESHY CHE QI HHE ALESHHLE S XHH SHE 2| 4= USLICH O|HA| 5tH ALEX}
O|E/A=E A%tz HAEE ASME AESIEE YOIO|EY = AL ABSME AESt= HllE=
7|80 2 AM|0|EE £ AUESLICE 0|E fIsHA = tridentctl backend updateS A3st= Of| 2 Q3 parameter?t
I 5tEl update £l backend.json ItU S AL2SHCH
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$ cat cert-backend-updated.json

{

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "SanBackend",
"managementLIF": "1.2.3.4",
"dataLIF": "1.2.3.8",

"svm": "vserver test",
"username": "vsadmin",
"password": "secret",

"storagePrefix": "myPrefix

}

#Update backend with tridentctl
$ tridentctl update backend SanBackend -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= +

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

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

ASE 2| MY uf AEEZ|X| 22|XH= HX] ONTAPO|AM ALEXte| 2 E HO|o|Estiof LIt O

(D Ch2oll= HAE HOO|EZL ASLICEH ABME =|HE mf o2 ASME MEXOA =t =
AgLIC 33 Oz HAETH HHO|EE|0] M (S ME AFERILICE J2{H ONTAP S2{AE0M
O|F QIZSMEZ AbN|E £ Q& L|CE.

- O = =2 T AM-d

CE YO0l Edi = 00| MdEl =F0i| cHet HMATF SEE[LL O|=0f WHE =& 20| Jet= 0[X|X|
L|Ct W= A|0|E7F HZX0|H Astra Trident?t ONTAP HAlEet SISt &% 2 & HAS X2
= LIEFHLICH

= =] .

n

Igroup= X|HEL|CH
Astra TridentOl| ] igroup2 AHE5H0 T2H|X'HSH= SF(LUN)O| CHEE HMAE FIO{RL|CE 2t2[Xt= Al =of

CHet igroupS XIEY I Ch2 & 7HX| M AL EE &= A& LICH

* Astra Trident= HAlZ0]| 2} igroupE AHS 22 Mot 22l = AELICH BHRE 'triviName’0| Bl = o[ of|
T SE|X| QO™ Astra Trident= SVMO| 'trident-<backend-UUID>'2H= igroups MAetL|Ct J2{H 24
Bl = 0] M2 igroupOl U1 Kubernetes == IQN2| At5 F7HAMHIE K 2|EHL|Ct.

* =02 MME igroups HAIE HOIZ Hla3E £ UESLICE O] EA2 'show'(0|E) config H7H H+E
A8t et & AUESLICEH Astra Trident7t 7| = igroup0l Kubernetes .= = IQNS F7H/AK|EHLICL.
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HHOll = AH|0|E'2 AFR3SI0] AMH|S}T Astra Tridentol| Al
Igroup2 At M| 4= UELICE 0] 22 Y320 0|0 HAE SE0] ChEt UM AT STHE|X| ASLICH MM E
igroup Astra TridentE AE5t0] &= HES XN2|g AYLICH

Astra Trident2| 2t 113 QIAEIAQ| CHaH igroup2 Y= A2 Kubernetes 22| Xt 5! AE2|X]|
2| XA fE% 2 AR|LICE CSI Trident= 22{AE =E IQNS igroupdl =7} 8! X750
2| E IA thestetL|Ch M igroupS AFHESH0 Kubernetes 23 (5! Astra Trident A X])0f| A
(D ST SVME AEE E L 8 Kubernetes 22 AE Q| 1A At2t0| CHE Kubernetes 22{AE 2}
A= igroupdl| FEF2 O|X|X| AT BIL|C} 3 Kubernetes 22{AEQ| Z2F =0 IR IQNO|
UEX| 2olst= A ZQELICE 2o AZ T HERF 20|, Astra Trident= IQN2| 37t 8 HAHE
XSO = ME|ELICt SAE ZH0f| IQNS HHALESIH SAETH N Z2 2 Q1A E|0f LUNO| CHEt
MM AT} HEE[= HEZRISHK] 42 A|Lt2| 7t LEh &~ QI&LICE.

Astra Trident?} CSI Provisioner= a3t & 7 E B2 Kubernetes == IQNO| igrouplll Xts2= 7t
IH7AELICE Kubernetes 22{AE 0| . EE F7t6HH, "trident-CSI" DemonSet= M2 Z=7tEl = E0]| pod(“trident-
CSl-xxxxx")E HIZESI D 252 HEY = A= M =EE SEHLICE = IQNE HAE9| igroupdi| =7HEILICE.

Ol2t fAret L] THA 0| A = KubernetesHM =0l ZEZ !, E8|0] 3 AX|7F YWAMSH= AL IQN HHE
Melg|Ct.

Astra Trident?} CSI Provisioner2 A& X| %42 AL, Kubernetes 22 AE Q| R E XAX =0 A iSCSI IQNS
TESITE igroupE 522 YO|0| EdOf BLICH Kubernetes 22{AE{0f| £0{5t= = =2] IQNS igroupO|
ZItsljof gtL|Ct. OFEt7LR| 2, Kubernetes 22| AE O A XA E =E2| IQNS igroupX| Al &|7{8HOF LT,

et CHAPE AHESHo A& S QIS ELICH

Astra Trident= ONTAP-SANX ONTAP-SAN Hot =210|H0f| 2EieF CHAPE AFE5I0] iSCSI MM 21T ¢

MO0 A 'useCHAP' M2 At2dl{0f BL|C} "true"2 A SHH Astra Trident7t
SVMe| 7|& O|L|A|0f0|E EOot2 AtlSk CHAPE 145t Uil IOl ALEXt 0| St Qs E METIL|CH kabst
CHAPE AtE3%t0{ HZE QIE5t= 210| EELICE OIS ME 1S EXSIMAL.

"version": 1,

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

"svm": "ontap iscsi svm",

"useCHAP": true,

"username": "vsadmin",

"password": "FaKePaSsWoRd",

"igroupName": "trident",
"chapInitiatorSecret": "cl9gxIm36DKyawxy",
"chapTargetInitiatorSecret": "rgxigXgkesIpwxyz",
"chapTargetUsername": "iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",

(D useCHAPE= o HIOt MY

2 9l= Boolean 2MO|C}. 7|2XMO 2 false2 MM E|0| QESL|CE. true
2 dHo 20f|=fa o

g
se 2 AT £ ELICE

83



useCHAP=true 2|0i|, chaplnitatorSecret, chapTargetinitialatorSecret, chapchTargetUsername chapUsername
Lot eoll = Molof| Zetz|0f0fF BHLICY. tridentctl updateE AaHsto] HHAIEE MM = H|US HAY £ ULCL

XFE= HEAI
1O O 1

AEZ|X| 22|XH= useCHAPE true2 AASIH AEE|X| Ui E0|| A CHAPE T AM3SIE 2 Astra Tridento|

XAl of7]0fl= ChS0| ZehE LTt

* SVMO||lM CHAP & H
° SVMQ| 7|2 O[L|A|0f|0]E] Ot R30| S (7|
Astra Tridente 7|2 HOt K32 "CHAP'E &H
THE TS| T}

(l2ide=z £%)* 0|1 * 250l 0[0] 7|E LUNO| gi= 3%
5t31 CHAP O|L|AJOf|O|E{ B! CHe AEXL O|F B &=

SFstx| et&LITt. makM svmojl ofo|

[ (=]

U= LUNO|| CHst HM| AT} HSHE[X| ob& Lt
S E FIELICE 0l2{gt FH2 A= 0l X0k BLICHS

° SVMOI| LUNO| ZgtEl A2 Astra Trident= SVMO|A CHAPE &4

* CHAP O|L|A[ol|O[E] & EF2U ALER} O] St &f
gE).

ol =

IZI

EJt A E LI

T

. off A= "'si. 0|F'0fl O|L| &ef|0o|g] =7t 22| X|HE[X| b2 B2 7[2HeZ E2|d

ol = 7+ MM El = Astra Trident= 8HZ 'tridentbackend’ CRDE M43t CHAP H| 21t AFEX} 0|22 Kubernetes
ZEIL|C}

=d .

HIZ 2 XZeL|Ct. o] HAl=0f|l M Astra Tridentol] 2[3 M El 2= PVS= CHAPE Sdll O2ER| 1 ¢

37610 WO =2 YB|0|EBHCt

NSRS

ol
o

backend.json ItU0|A] CHAP II2t0|EH{E YC|0|ESI0 CHAP Xt4 ZHS O
CHAP 25 £ YH|0|Est "tridentctl update” BHES ALESH0] 0|28t HE At BtHs{oF L Ct.

|ISZ

H|O| E3H{OF BtL|C}. Astra

Est I "tridentct"S AF25t0] BHIEE
AEZ[X] EYAEHCS XHH BHS

HHAIE Q| CHAP Y2 E YH0|EE A=
@ TridentOl| A H1Z AFSIS MEHSH A 9fo D2 CLI/ONTAP UIE E3)

AHO|0|ESHA| OFMA| 2.
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$ cat backend-san.json
{
"version": 1,
"storageDriverName": "ontap-san",
"backendName": "ontap san chap",
"managementLIF": "192.168.0.135",
"svm" :
"useCHAP": true,
"username": "vsadmin",
"password": "FaKePaSsWoRd",
"igroupName": "trident",

"ontap iscsi svm",

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

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

o o — et bt
o +—— +
| NAME | STORAGE DRIVER | UulbD
STATE | VOLUMES |
o e e it ittt et P
+————— F——— +
| ontap san chap | ontap-san | aad58f3b-ad2d-4378-8a33-1a472ffbebbc |
online | T
o fm—————_ Rt bt bt
o t————— +
7|&= AZ2 HE2 2X| AEL|CH SVMO||A Astra Trident?t Xt ZEHS HH|0|EsHH &4 MeiZ RX|EILICH M
HZE2 UOIO|EE XHH ZEHE ALEoHH 7|E AZ2 A% g4 MefE RXIELCH 7|E PVSE A Z sHAIStD CHA|
HZSIH HO|O|EE XA ZSHE= AHESHA ELICEH

Astra Trident 8 %x|ZE S35l ONTAP SAN E2}0|HE MM AFR3SH= || CHE LOTEAA|R. O] MMoj|M=
HHolE 1M o x| 5! WA= E StorageClassesOl| Of &= SHO| CHSE ME HEE M3 ELICH

OH7H 4 Hy 7123k
WSt SHA 1
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oH7H i

'torageDriverName’ ! L|C}

OtLHRHIELIF

CIEFLIF

'useCHAP'QIL|C}

ZENEL

'E.I‘Hél'

HMEELUO[LIEA| 25

'chapUsername’ &L |C}

'chapTargetUsername’ & L|C}

DHSEN

‘clientPrivateKey I L|Ct

AlEtol= A C}

[ B |

'ALEXL 0|

llol:l|-§n

VM IL|C}

“FO[E YLICt

86

e

AE2|x| £2tolt{2l o|2YLct

AMEZXL X[ 0|8 E= 2E2|X]
HHoll =

Z2{AH EE= SVM #2| LIFQ| IP
FaeLct

TZEZ LIFQ IP =AYLC.
IPv62| AR CHESE AFEELILCE.

2ot 20fl= OO EY = YUFLIC

CHAPE AME30{ ONTAP SAN
=21o|H{ o]l CHSH iSCSI 9IF [§

CHAP O[L|AJ0f|0]E &= LIEr
useCHAP=true?! 2 Zi£lL|Ct

250 M8 o|o| JSON B4
2ol MEglLict

CHAP E}Zll O|L|A|Of|O|E] 2t QIL|C}.
useCHAP=true?l Z{ Z4=QlL|Ct

QIHIRE At} 0|2 QLCE.
useCHAP=true®!l 2 ZQlL|C}

CHed ALE XAt O|E Y LICE

=
Base64 - 22I0|HE 2Z A9
QI E ZILICH QB A 7
QUS| AP ELICH

Base64 - 20| E 72l 7|2
QIALIE ZIQIL|Ct QIS A 7|t
2150 A+ELICt

Base64 - 2 E|& £ Q= CA
QIS Al QT =l ZHRIL|C} MEH
Atgt QIE A 7[5t Q %OH AtEEL|Ct

S AE/SVMO|| HZE AL X}
O|EQLICE XHH Y 7|8t 2150
A EIL|CH

S AE/SVMO| AESH= &= X4
S 714 B0l ArEE LT

L O

M8 AEE|X| 7h HAYLICE

Ar2% SAN 2 &0 CH$t igroup2l
O|SLICE

7|23

L— HA

"ONTAP-NAS", "ONTAP-NAS-
O|2=0J", "ONTAP-NAS-
Flexgroup", "ONTAP-SAN",
"ONTAP-SAN-O|Z 0"

C2l0|tf O|E + “ ” + dataLIF
“10.0.0.17, “[2001:1234:ABCD::fee]’

X HE|X| b2 B2 SVMO|A
IFAMEIL|C}

3l

13

@

“

@

@

11

“w

SVM 'managementLIF’ 7t X| & &l
Z 0| ThHHElL|Ct

“AFZ - <backend-UUID>”



OH7H 4 29 =4

'E 2agePrefix' SVMO|M M 2 %EEHII-I'E,'% i "HEF"

MEE|l= HEALEH =

AColEE + Eiﬁl—llif

HeHIEf AL S Ab22F0| 0| H|88 X 1tétHH “(J|2HOZ HMEE|X| %)
T =H|X'J0| ZmiefL|Ct. ONTAP *

& OI0HE FSx0ll= * 7t M E&[X|
Lt

LimitVolumeSize QNE 2B ﬂ7|7} 0| ZHECI 2 S »(|2XNo2 NEE(X| %)

'RPtFAT FlexVol2 [CH LUN £ #¢{[50, “100”
200]01| 4010 BLCt.
debugTraceFlagsS MEfstL|Ct ZH SiZ Al AHE Tl nullJLICt

Ze2ULICE off: {“api”false,
“method”:true}

'UseREST ONTAP RESTAPIE At83t= 22 AZ
Of7H HQAL|CE * 7] Oj2] 2] *

"useREST"E ZZHM I Z =Tt Ot HIAE A HEE|l=* 7|= 02| 27|2 HZEL|Ct.
"true"=2 A 5tH Astra Trident= ONTAP REST APIE AF23}0] Bil= 9o EABLICE O 7|52

@ A28 ONTAP 9.9 O|AH0| ZRSIL|CE. EESH AFE L= ONTAP 21921 52 ONTAP
OHZ2[AH|o| M0 CHat MM A Hoto| RLo{oF ghL|Ct. O|= 0|2 M2l & vsadminz} cluster-admin|
oJetof| M SFELICE

ONTAP Z2{AE et S4I5t{H Q1F Oi7 HE M ZooF fL|Ct Het 2901 fE= AX|E Q1B M| ALKt 0|5
/OI-EOI A %EAL'“:I'-

NetApp ONTAP HHAl E0i| Amazon FSxE AHE%t= B2 'limitAggregateUsage' 07 H-E

@ X|HSHX| O A 2. NetApp ONTAPE Amazon FSxOl|A M| &Z3dt= "fsxadmin" 2 "vsadmin”
Astol|= O 12| AH|0|E AF2S ZAMSID Astra TridentE Sdl| M$tst= O] 2R AMA AHBHO|
AELICEH

(D =r sz % xpuist 23 HEH BRS P9t OLIH debugTraceFlagsS AHSSHR DHIAIL.

'ONTAP-SAN' E2t0|H 2| A2, 7|22f2 SVMe| 2= H[O|E LIF IPE AF85t11 iSCSI LS B2 E A85t=
ZAYLICE. 'ONTAP-SAN' E20[H{0f| LIO[Ef LIFS| IP FAE X|HoIH CtE Z=2E H|2destn X|-E Fant
AHESHA ElLICt.

sl = MME | MM S0|= datalIF2} toragePrefixS +=&HE 4 IELICE 0[2{8t Oj7f HEE
E A A BHOF SHL|C}

'ONTAP 0|5’ 22{AH0| o|0] MM El igroupC 2 dHY %lé'—l'if. X|™SHX| kO™ Astra TridentZt E2|HIE
-<backend UUID>2}t= igroupS }EOE MAMBtL|Ct. ElIEI HOo|El 2l 0| EE HSdH= 82, &F 7t SYME

FIH™ Kubernetes 22 AE G igroup2 ALE3%t= A0| Z&LICE 0|= Astra Trident? IQN F7HAIHE
IP%QE [X| #2|st= ol 2REL|Ct

BHollE = £ot MM = igroup2 YO0 EE £ JASLICH



* ACA Trident /52| SVMOIAM A 8l 2t2|=l= M2 igroup2 7t2|17|=E £ igroup 0|52 YHO|IEE £
olAL|C}
A H .

* 174 0|28 MaFet & UEL|Ct 0] AL Astra Trident?t E2|HE - <backend-UUID> igroupS AtS2 2
M5t 22|t ct,

FER 2 =5 Y Ol A& HhAE £ JAELICHL P 28 HF T2 HUOI0IEE igroupS AFEELILY. Of
YOOl E= A0 A= SEO thet HMAS AoHSHX| 5L T

'managementLIF' Z40i| CHSH FQDN(™&tE! £0|Ql 0| 8)2 K™ & U}SLICH

r

|C}. '--use-ipv6' E2IE ARSI

T E ONTAP E2}0|H0f| CHSE manementLIFE IPv6 FAE MAE 4~ Q1L
Holg mi= F=2lsHoF gL Ct.

TridentE AX[SHUAIL. CHEZ Q0] 'managementLIF' IPv6 FAE

-
fm]

IPv6 FAE AHEE M= [28e8:d9fb:a825:b7bf:69a8:d02f:9e7b:3555]2 2 CHE T 2tof|
'managementLIF' & 'dataLIF' (A= Holof| ZetEl 22)7 Mo|k[0] U=X| 2QISHYA| L. CHE}
LIF7t HBE|X| %9 ™ Astra Trident7t SVMO|A] IPv6 Ci|O|E{ LIFE 7t &L|Ct.

ONTAP-SAN E2t0|H7} CHAPE ALEdIEE HHSHH™ WA= MO0 A useCHAP 07 HE true2
MABLICE J2{™ Astra Trident?} BHAIE0]| H|ZEl SVMO]| CHSE 7|2 Q150 2 utst CHAPE st
AESILICH 2 BESIHMA|L "0J7|" 21E Yol CHol LOotEMAIL.

ONTAP-SAN-O| 20| E2}0|H2| AL LimitVolumeSize 38T gtree X LUNO| CHsl| 2t2|3t= 289| x|t 37|12
H|gretL|ct.

Astra Trident= "ONTAP-SAN" EEI0|H E AtE0t0] Y& 2= ZF2| "Comments” 2=0| HE
2|o|SS MYTLICH MMEl 2t SE0| CHel FlexVol2| "Comments" BEE= AEZ|X| 20 Y= ZE

@ 0|22 MYTLICEH AER|X] HE|Xts AEE|X| 2R H|0|SS YAStU AEE|X]| Z0M HdE
HE =252 159E £ ASLICL 0|2 Sof #HAE FHoM MSEl= AEA XIH 7ts5¢t 202
MEES Jgtez 283 A 2 + AsUCH

T4l E4 MMO||M 02Tt FME AHESIH 2 E80| 7|2 o= I2H[N Y= WA 2 Hojg &~ ASLICH HE
=0, of2 4 of|H|E EZSHMAIL
OH7H = Ad 7|22
Al LUNOI| ch3t 32+ gret "
'of|H] 37k St 2E "M E=" "=
Z&"(&uh
SRS A8 ARMAF FHMQILICE "AHa"
"gosPolicy” MAE 2800 €29 QoS HH
OEYULICH AER|X] Z/4HA =0 A
gosPolicy tE+= adapativeQosPolicy
& SILHE MEHSILICE
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OH7H Ad
X34 QosPolicy MME S0 22 33 QoS
Y OgQLICt AEEX| E
AN qosPolicy =
adapativeQosPolicy & 3fo§
MEHSHLIC}
HAROH | < AHAEQ Ol Of2tEl EEC HES
'plitOnClone’s MEHSHLICE MM Al A2 220M E2ES
SoeiL|ct
'plitOnClone’S MEHBIL|C} MA A A2 220M 2ES
2ogLct
QIS 3} NetApp 25 AS3IE &MstetL|Ct
MENM AEHY S HESHIAIR ME2 &0 cHst Hot AEtY
ES S "AS"E MBSt ASe B

MK 122

= —H==

Astra Trident2} €7H QoS & Ar83t2{H ONTAP 9.8 0|

52 BE A3=E9 & M2 2| chsl &ets MEgLCt.

240| Fol &l o LT,

"version": 1,

"storageDriverName": "ontap-san",

"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "trident svm",
"username": "admin",
"password": "password",
"labels": {"k8scluster": "dev2", "backend": "dev2-
"storagePrefix": "alternate-trident",
"igroupName": "custom",
"debugTraceFlags": {"api":false, "method":true},
"defaults": {
"spaceReserve": "volume",
"gosPolicy": "standard",
"spaceAllocation": "false",
"snapshotPolicy": "default",
"snapshotReserve": "10"

Ato| =@

o
JES A6t MM 20| 2 LTHQAHE I-IQ.E'O-i =X| 20I5H= Zi0| E&L|Ct. 2

ez K=XI]

"AgHAE FH10| "gZ"0| B "Gt

— el A

llj_lﬂn

"7-|§k|"

||7_|§\|||
“UNIX”
ONTAP 9.5 0| SVM-DR 1A 9

AL "AUNHE

28fL|Ct HS® QoS HH™
oo S QoS A x-IxH

sanbackend"},
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'ONTAP-SAN' E2I0|HE AE6I0] MM El B E 2 &2| L, Astra Trident?t FlexVol0f| 10%2]
22k 271510 LUN H|EHH|O|E{ & £8TL|Ct LUN2 A2 X7t PVCUHIM K= Metst 7|2

@ I 2H|X'JELICE Astra Trident7t FlexVolOfl 10%E CIEfLICHONTAPOIA AFE 7Hs8E 37|12 EA).
Ol AHEXIZL QM 718 832 ¥ 2 & USLICH E3H 0] HAEOSE Qlsl A JHstt 70| 2t 5|
HEE|X| &= 3 LUNO| 817| ME0| £|= A2 WX £ ASLICEH ONTAP-SAN-ZX|0l= HEE|X|

& LCh
AL HZEZ Mo|st= MHAIEO| AL Astra Trident= LS 1} 20| 289 37| AlAHetL|Ct.
Total volume size = [(PVC requested size) / (1 - (snapshotReserve

percentage) / 100)] * 1.1

1.12 LUN HIEIH|O|E{E £85I 2 FlexVoldl| £7t=l 10%9| Astra Trident®IL|Ct. LIZAt0|H| 27 = 5%, PVC 2K
=5GiBe A2 £ €% 37|= 5.79GiBO| 11 AFE 7ts8 37|= 5.5GIBYILICE. 'volume show' E&E2 CHS o|2t
FALSt Z1HE EA|BLICE

Aggregate State Size Available Used%

_pvc_89flcl56_3801_4ded_9f9d_034d54c39514

online RW 18GB
_pvc_ed2ec6fe_3baa_4af6_996d_134adbbbBetd

online RW 5.79GB 5.50GB

_pvc_eB372153_9ad9_474a_951a_0B8aelS5elclba
online RW 1GB 511.8MB

3 entries were displayed.

x| ol o
CHS OlM = CHE-E2| Oi7H 8 7|24 2 FE 72 7188 B¢ FLICL 0l= MAEE Folst= 7HE 2

YHYLIC

@ Astra Trident?} = NetApp ONTAPOIA| Amazon FSxE AtEdt= 22 IP 4 CHA! LIFO| CHst
DNS 0|E& X|"3st= 40| Z5LICH

ontap-san &AM 7| 215 S AEdt= =2t0[H

Ol %] HHoll= LMol of| ULICE. clientCertificate, clientPrivateKey, trustedCACertificate(XM 2 4= = CAS
ArESH= 2 MEf At 7t backend.jsondl| XY X| 11 S2I0|AHE QS A, 7l 7|, EM{AEE CA Q1B A2 base64=
QIZLE g2 ZH2t JtqZLICt.
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"version": 1,

"storageDriverName": "ontap-san",
"backendName": "DefaultSANBackend",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.3",

"svm" :
"useCHAP": true,

"chapInitiatorSecret": "cl9gxIm36DKyawxy",

"svm iscsi",

"chapTargetInitiatorSecret": "rgxigXgkesIpwxyz",
"chapTargetUsername": "iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",
"igroupName": "trident",

"clientCertificate": "ZXROZXJIJwYXB...ICMgJ3BhcGVyc2",
"clientPrivateKey": "vciwKIyAgZG...0OcnksIGRlc2NyaX",
"trustedCACertificate": "zcyBbaG...b3Igb3duIGNsYXNz"

ontap-san Y2 CHAPZI = E210|H

Ol= A|A gHollE 1Mol of| LIt O] 7|2 M E useCHAPZ} true2 X =l ONTAP-SAN EHIEE MM SHL|C

"version": 1,
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.3",

"w.

"svm "svm iscsi",

"labels": {"k8scluster": "test-cluster-1", "backend":

sanbackend"},
"useCHAP": true,

"chapInitiatorSecret": "cl9gxIm36DKyawxy",
"chapTargetInitiatorSecret": "rgxigXgkesIpwxyz",
"chapTargetUsername": "iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",
"igroupName": "trident",

"username": "vsadmin",

"password": "secret"

ontap-san-economy =2}0|H

"testclusterl-
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"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",
"igroupName": "trident",

"username": "vsadmin",

"password": "secret"

7t AEE|X| Z2| Wl = of

Otz EA|E! eHoll= Mo ME m2of| A 'paceReserve’= none, 'pacteAllocation’2 false, 433t 242 DE AEZ|X|
Z0| ol EX 7|=23Z0] MEEIL|C} 71A AEE|X| 22 AEE|X| MMof| Ho|=lL|C}.

=
rlo

2ol

4
M

O] dlofME L8 AEZ|X| 20| XIA| 'spaceReserve', 'spaceAllocation’ %! 'encryption' 22 A&t

dFE 712dE STt

"version": 1,
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.3",

"svm":
"useCHAP": true,

"chapInitiatorSecret": "cl9gxIm36DKyawxy",

"svm iscsi",

"chapTargetInitiatorSecret": "rgxigXgkesIpwxyz",
"chapTargetUsername": "iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",
"igroupName": "trident",

"username": "vsadmin",

"password": "secret",

"defaults": {
"spaceAllocation”": "false",
"encryption": "false",
"gosPolicy": "standard"
by
"labels":{"store": "san store", "kubernetes-cluster": "prod-cluster-
1"},
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"region": "us east 1",
"storage": [

{

"labels":{"protection":"gold", "creditpoints":"40000"},

"zone":"us east la",
"defaults": ({

"spaceAllocation”": "true",
"encryption": "true",
"adaptiveQosPolicy": "adaptive-extreme"
}
by
{
"labels":{"protection":"silver", "creditpoints"

"zone":"us east 1b",
"defaults": {

"spaceAllocation”": "false",
"encryption": "true",
"gosPolicy": "premium"

"labels":{"protection":"bronze", "creditpoints"
"zone":"us east 1c",
"defaults": {

"spaceAllocation": "true",

"encryption": "false"

L322 iSCSI9| 0|2, ONTAP-SAN-O| 20| EBIO|HE = = JUSLICH

"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",
"igroupName": "trident",

"username": "vsadmin",

:"20000™"},

:"5000"},
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"password": "secret",

"defaults": {

"spaceAllocation”": "false",
"encryption": "false"
by
"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":"mysgldb", "cost":"10"},
"zone":"us east 1c",
"defaults": {
"spaceAllocation": "true",
"encryption": "false"

80l == StorageClassesOi| OHZIBHL|C}

C}S StorageClass &2
StorageClass= 288
UAELICE

L
=
o
2

?le| 7ta AEE|X| 22 B ETLICH. parameters.selector’ E
A A S
— T

I £ M85t Z
2ot= ol A =S

= 2] =1
U= 7t 2= 2 ELLICE MEtist 7ty 20l 2

51 I StorageClass('protection-gold')= ONTAP-NAS-flexgroup BHAI= Q| A e 7tAF AEE|X| Ex}
ONTAP-SAN HHAlEo| & M 7tM AE2|X| Z0f| (N ELICE SE 2 ES 7|52 HSsote st ELICL

* & I StorageClass('2% E3')= ONTAP-NAS-Flexgroup B = 9| | MY 7tAF AEE|X| Z1F ONTAP-
SAN HHA=0| M| x| 7t AE2|X] Z0f| (HEELICE 2 0|29 EZ &S MSdt= fet SYULIC
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* M| 81 StorageClass(‘app-mysqldb')= ONTAP-NAS 2= o] 1| tHuf 7tAk AE2|X| E1F ONTAP-SAN-
O|Z 0| WAl =of A HIY Tt AE2|X] Z0f| OHZELICH mysqldb R Hof| Chet AER[X] £ M E M3t
st SL|CE.

* 4| i1 StorageClass('protection-silver-creditpoints-20k')= ONTAP-NAS-flexgroup B = 0| M| EHX 7}AF
AEZ|X| Z3 ONTAP-SAN HllEQ| = Hm 7tA AE2|X| Z0i| 0 EELICE 20000 F2|H XQIENN S=
g B3 7|52 M3sts RS EQLICH

* CHA 1Y StorageClass('3 2% ™-5k')= ONTAP-NAS-0| 2 0] tHell 7
SAN Sl = o] M|t 7hat AEZ|X| 0] 0 EL|Ct 5000 F2{|S ZRIE U= Fst
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Astra Trident7} MEiSt 7HA AER|X| 22 AHStI AEZ|X| @F At E SF6| FLICE
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: netapp.io/trident
parameters:
selector: "protection=gold"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-not-gold
provisioner: netapp.io/trident
parameters:
selector: "protection!=gold"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: app-mysqgldb
provisioner: netapp.io/trident
parameters:
selector: "app=mysqgldb"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: protection-silver-creditpoints-20k

provisioner: netapp.io/trident
parameters:
selector: "protection=silver;
fsType: "extd"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: netapp.io/trident
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"
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ONTAP NAS E20|HE A5t WA EE A BL|Ct

ONTAP 2 Cloud Volumes ONTAP NAS E2[0|HHE ALE35I0 ONTAP BHAIEE 1M SH= 2HEH0f| CHoH
AOLEMA| 2.

° “2|_F_H|“

Astra Tridente= YEHO 2 "admin" 22{AE AF2Xt EEE= "vsadmin” SVM AF2XHE AFRSHALE SUSH A S THE
CHE O|&2 71Xl AFEXIE AHESH ONTAP EE= SVM ZE2|AtE MM E HAOE of| A4RLICE NetApp ONTAP 2152
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AEXb= S AH 2| X A XA XISt _'X1|I‘°"-|Ef.

'limitAggregateUsage' 0H7 H4-E AtE5H= &

@ Trident2} &7 NetApp ONTAP2 Amazon FSx
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Zheio| AlmigtL|ct.

< 22{AH 2E|X Hoto] HREILICE Astra
% At83t= AL "limitAggregateUsage" OH7H
ASSHR| f&LICH O Oi7f HE X[HSHH o
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Z=H|
ONTAP NAS E2}0[HHE AF2510{ ONTAP HAIEE 7M45H= HHHO|| CHol YOotEMA|R. 2= ONTAP Al =9
A2, Astra Trident= SVMO]| StL} O] AH2Q| Aggregate?t &HE|0{ RU0{OF SHL|CH

= ONTAP BAl=9| AL Astra Trident= SVMO]| StLt O|A9| Aggregate7t &HEHE|0] QU0{OF BLICE.

LESH S OAte| E2IO|HE Adstn & & SILHE 7t2|7|= AEE|X| 22HAE *“’8%* > JELICEH o|E &9,
'ONTAP-NAS' E2}0|H{ 2} 'ONTAP-NAS-0|Z = 0'2 AF2SH= Bronze A E ALESH= Gold 22AE 8 £
USLICE
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e

ol

Y I[Ht ASE A RILICH

Astra Trident= SVM H|/22{ AE| HQ| 22| X10{|H ONTAP BHAl=Qt EAISIY| @8t XA ZHE Q@ PEILICE admin
L= vsadminit 20| 0|2 Ho|El EFE Het3 AF26t= 20| ZELICE 0|2 Sdll &= Astra Trident & 2| A0f| A

f9°* 715 APIE L&Y &= U= 2= ONTAP 2E|AQt &% SetM0| EEEILICEH AMEAL XM Hot 201 g2
Astra Trident2} 2H7H A 8 At 4~ QUX[TH HEE|X] b5 LICH

A= Folol o= LSt Z5LILt

—~

T o=2 T M

"version": 1,

"backendName": "ExampleBackend",

"storageDriverName": "ontap-nas",

"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret"

}

HollE Fol= xt4 SEO| °E' PRIAEZ MEE = RLS ?IX2t=s Holl RASHHAIL. #HAETH WHE = ALEX}
O|E/2= = Base64 = 2T E|0] Kubernetes XS Z NEEILICH A= o] MM/ATS XA ZSHO|| CHSE X[A[0]
ot YU EHAQLICH PEHH Kubernetes/AE2|X| 22| X7t =g 4= Q= 22| HE ZrH LI

ASM 7| IS S AFE-LICE

-

At 87| E A== ASME ALESHO] ONTAP A=t S
uQ
=

* clientCertificate: Base642 QT =l 22I0|HE QIS M ZtRIL|CE.
o]

* clientPrivateKey: Base64 - HZEZl 74
AL
T

ZM2| Baseb4 Q1AL ZQIL|Ct Alz|st
BLICE ME2|E 4= = CATL AR E|X| (O™ 0o ZHAS

LS — -

. TrustedCACertlflcate ME|g
Z< 0| o7 H-E HSsHOok

=T =
etxel IS 20 = tHS BHAZF ZEELIC
tHA|

1. S2H0I21E QIFA U 715 HAIFLICE A4 Al CN(LHH 02)2 ONTAP AHBXIE Hoto] QIBSHIAIL.

=]

openssl req -x509 -nodes -days 1095 -newkey rsa:2048 -keyout k8senv.key

-out k8senv.pem -subj "/C=US/ST=NC/L=RTP/O=NetApp/CN=vsadmin"

2. t2[g 5= A= CAASME ONTAP S2{AE 0 FIHEL|C} Ol= AER|X| 2H2[X}7} 0]0] X2|eh ALY %
UELICH EHAEE CAZ} AFZE|X| QM FARLCE
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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 2 AE{0f| 22I0|HE ASM U 7|(1EHA))E AX[eLIch

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

HFEH
od

o

N

rio

SteX| =helgfLct.

4. ONTAP Eot 291 Hgto| S A QI

0l

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>

5 MME| QIZSME ARSI QIZE HIAESIL|CE. ONTAP 22| LIF> & <SVM 0|E>8 22| LIF IP & SVM
0|20 Z HIEL|CE. LIFQ| MH|A H*H0| 'default-data-management 2 X E|0] Y =X| &olslof SL|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. Base64= QIE A, 7| L A=Y & A= CAASME TG HLCE

base64 -w 0 k8senv.pem >> cert base64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca baset4

7. O|F A M F2 2tE ArE5He] MM ES W etL|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...O0VaLuESOtLSOK",
"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== +
215 YH=S YH|O|ESHALE Xt SES = HEfLICt
7|1 HAZE HH|O|ESIO0 CI2 1S YUS ML ol g A SHS 2™ -+ SLICH 0| Sl AEXt
O|S/YSE MBI HACSE AISNE ABSIEE HHO|EE 4 D ASHES ABSte HASE AR 0|5/
Al

7|Hto 2 0| EE 4 AUSLICE 0|Z fIsHA= tridentctl backend updateE
T 3HEl update El backend.json IS AFESHCE.

AlSHsH= o] 2ast parameter7f
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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": "secret",

"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 2| MY uf AEEZ|X| 22|XH= HX] ONTAPO|AM ALEXte| 2 E HO|o|Estiof LIt O

(D Ch2oll= HAE HOO|EZL ASLICEH ABME =|HE mf o2 ASME MEXOA =t =
AgLIC 33 Oz HAETH HHO|EE|0] M (S ME AFERILICE J2{H ONTAP S2{AE0M
O|F QIZSMEZ AbN|E £ Q& L|CE.

- O = =2 T AM-d

CE YO0l Edi = 00| MdEl =F0i| cHet HMATF SEE[LL O|=0f WHE =& 20| Jet= 0[X|X|
L|Ct W= A|0|E7F HZX0|H Astra Trident?t ONTAP HAlEet SISt &% 2 & HAS X2
= LIEFHLICH

= =] .

n

NFS AAZE FMS ptajgii|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| S8 S HMSELICHL
* Astra Trident= AATE HM XA E SHoZ 22|e = JFLICH 0 2 ZEO|M AER[X| 22Xt 58
= A= IP F2E HEHHE CIDR 28 552 XIEYLICH Astra Trident= O[2{et Hel0f| £3t= == IPE

AAZE HMO| S22 FI7HEfLIC E= CIDRE X HSHA| 80 =0 TAE 2 2E He|2 RLIPHAE
IPZH LHELHZ| FMof| =7HE LT,
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AT BN AAZE YU SHHD TS $EOR 2718 4 SELICL Asira Trdent 7401 1

AARE HHS SHOZ 22

CSI Trident®| 20.04 Z2| A= ONTAP H#A =0 et AARE ’g*#% SHOE #2 Y + %'E 75 MSELC
w2t AZE|X| BE|XHE YAIH RAS S22 Yolot= il MUK} L= IPY| 3185 = T4 SUE XYL +
USLICH AARE YM 2B S T ZHLSIH2, AARE YMUS 2YoHH O 0|y AE2|X| S AE0 et =&
o] HROHX| AELICt. ot AER|X| SE{AE | ot HHAE XIFE Hef2l IP7F U= ZHAX =0l
Hetete =i HiZetE XS #2|E KFFLIC.

— 00—

@ CSI TridentOl|2F LIELH7| MAo| SH 2| E AFE2Y & JESLICH AR} =71 NATEDZ} OF:IX|
stolst= Z40| =R SL|C}.

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "ontap nas auto export,
"managementLIF": "192.168.0.135",
"svm": "svml",

"username": "vsadmin"

"password": "FaKePaSsWoRd",
"autoExportCIDRs": ["192.168.0.0/24"],

"autoExportPolicy": true

0| 7|52 A8 M= SVMe| RE wAHH0| = CIDR E5(0: 7|2 AAXE HH)S 5{8%t=
@ NAILE FA|T} B AFK SHEI AT E HMO| Q=X| SOIsH0F SHL|CH Astra Trident2 $I3t SVM

ME NetApp2| HZ HH Mﬂl% % HOEHAL.

CtS2 2lel OlE AFE3H0] 0] 7|50| ZS3ts YAl0f Chet 2FYLICt.

s AHSLHELHZ|HM 2 #O 2 HNEIC) 0] Astra TridentZt 'vm1' SVMO| CHst & MM S 0t
'autoExportCIDR' & £58 A8 &l £t 8l AHIE ME|stCh= A2 °IEI|°H-IEP |€ £0{ UUID
403b5326-8482-40dB-96d0-d83fb3f4daec X "true"Z MHEl autoExportPolicyZt U= A== SYMO|
trident-403b5326-8482-40db-96d0-d83fb3f4daecEt= 0|52 AAIXE HMZ MMBIL|CE

* aUtoExportCIDROJ= 4 S 220| Eate|o] YALICH 0 W= Med Asto[n 7|2HO02 [10.0.0.0/0",
"/0"|ULICH HOIE|X| B2 A2 Astra Trident= KIX} 20| Q= RE M H9Io| RLIFHAE FAS
EkgLct

O] il M= 192.168.0.0/24 =4 S7tE MISTICE O] F=A HLR[o| &3 PE Kubernetes ‘== IP7} Astra Trident7t
MMSL= AATE Mo XIS LIEPHL|CEH Astra Trident7} A F01 L EE SESIH st L E9| |P TAE
Z3|8t0] autoExportCIDRO||A M&dt= T4 =20t I3H"°”—| Ct. IPE ZE{ZISt = Astra Trident= A4 &l
S2I0|HE |POf| CHot AATE YA JXZ MMSHH, AH5H= 2F =0 il stLte] #X|2 AFSEL(CE.
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HACE Hdot = Ao THet XS LHELHZ| FH 8l X}S LHELH7| CIDRE YHI0|EY 5= ASLIL 7|&E

CIDRZ X2 = 22[5tHLt AX[Sh= MA 0| A CIDRE F7te &= JAELICH CIDRE MY W= 7|1&E HZ0|

| = — =
ZOX[X| R & Fofsljof BfL|Ct. BHU= 0]l CHSH ‘autoExportPolicy’S AFESHA| R & MEst 522 WM E
LHELZ| Yo 2 S0t = JAELICE O A| stz A= -0l M 'exportPolicy' D7 H~5 A&l of ghLCt.

Astra Trident7} EHAIEE MMSIHLE YO 0| ES F 'tridentctl' EE= S '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

L E7J} Kubernetes 22{AE0|| Z7}=| 1 Astra Trident HEZ2{0]]| SE&|H 7|Z A= 9| LYEHLYY| HAHO|

|0 EEIL|CH(HAM = 9| "autoExportCIDR"0| X[ ™ El =4 Helof| £35= B2

I

~

B0 MAHEIH Astra Trident= 2221 HE{QI HE HMAES HASIY = =0f CHet HMA FAIS HMAHBILICH Astra
Trident= 2t2|5[= WA= LHELZ| MM O] .. IPE ®AHSIH =% O2EES YX|L|Ct B, S AES[ M
L=EO|M O] IPE CHAl AFESHX| 8= of ORI LI L,

7|Z& #HollE 9| AL HHAIE Z "tridentct! update backend"Z2 Y O|0| ESIH Astra TridentZt AFSQ 2 LHELY7| HxHS
Zi2[gL|Ct J2{H woll= ol yuiD F ol O|E0| X[™E M LHELHY| HM0| M= HAl=of| = SES ME

YIE LHEWY] S CHA| 2 EY o AFS-LICE

_——00

MRS SHo= YEE 27| YHO| Ax|EL|Ct.

@ XS 2eE|Els 2] X0 = g
2 MeE|=|0f M AAZE FHo| WHELICH

HH O
Y
OIS 7 ChA| A4 |31 =7} Af 2o

2l
—

| -
| -

2l0|E L EQ| [P AT} HH|O|EE|H = =0{| A Astra Trident PODZ CHA| A| S OF SHL|CH O21 CFS Astra
Trident?} O] IP A AtetE HtHSIEE 2t2|5t= HA S| Ciot AATE HMS AH|0|ERLICE,

38U

Astra Trident 2% Sdll ONTAP NAS =20|HE Mdst1 AFEdt= Sl CHall AOLE AL, Of MMM =
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S2{AE = SVYM 22| LIFQ| IP
FAL|Ct

TZEZ LIFQ IP =AYLICE,
IPv62| AR LHESE AL EHL|CE.

2ot 20fl= HOO|EY =+ YUFLIC

TS YALE FM M U ABl0lE
EXLACES

"autoExportPolicy" 7} 2M%}tEl 22
Kubernetes 'L E IPE TE{ZI5}7|
2[$t CIDR S2¢IL|Ct

E.E.o” sk ?:!olol JSON '54_!

To= o

2|0|= MEYILIC

Base64 - 22}0|HE 2IZ A9
QI E ZIRILICE QB M 7|t
QI=0]| AFZEILICE

Base64 - 22t0|HE J{2l 7|29]
QIFC=l ZIRULICEH QIB A 7|8t
QI=0f AHZEILICE

Base64 - ME|E 4= Q= CA

QIS Aol QA= ZEUL|C MEH
AFSH OI= A 7|at © %Oﬂ A EIL|Ct
S2{AEH/SVMO|| HAS ALEXt
O|SQLICL XtH B 7|8t 2150
A2 EL|Ct

S AH/SVMO| AESH= 2= Xt
7|8k IS0 *f%ﬂl—ltf

MEZ AEE|X| 7h HAUYLICE

Ar2g SAN EE01 CHgt igroup®|
o|SLICt

"ONTAP-NAS", "ONTAP-NAS-
O|Z=0]", "ONTAP-NAS-
Flexgroup", "ONTAP-SAN",
"ONTAP-SAN-O| 2 =0O]"

C2l0|t O] + “ ” + dataLIF

“10.0.0.17, “[2001:1234:ABCD::fee]”

X HE[X] 52 F2 SVMOf|A
IFAMEIL|C}

A3l

['0.0.0.0/0", "::/0"]"

SVM 'managementLIF’7t X| &=l
Z20]| mAE L

“AZ= . <backend-UUID>"



OH7H H == A 712
'E 2agePrefix' SVMOIM M| EE2 E§|ﬂ|7(‘|Lc‘>°F mf "MEFE

Mgt HEALE &

LimitVolumeSize
'QRtR

—_

debugTraceFlagsS MElE!

nfsMountOptionsS AMEH S}

"HEZ| AT E

'useREST'

®

ONTAP 2 AE{ 2t S4I5t2{H 215 oH7H

AFBEIS TEA S
AHOIES & glaci
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FlexVol? Z|CH LUN == Hel[50, “100°

200101l A0{OF ErL|Ct.

=M SHZE Al A2 C|H2
Ze2ULICE off: {“api”false,
“method”:true}

FL|CH nullL|Ct

ME] *:i @

fLICH HHEZE A2E NFS OIRE 84

==29/Lc}

ASE" FlexVolZ £|CH gtree, “200”

300]01| Lo{OF &t

ONTAP REST APIE At8%t= &2
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Hel [50,

A3l

"useREST"= T Z2EM 23 27} o4l EH|AE 2HH| 2
"true"2 MASIH Astra Trident= ONTAP REST APIZ AI2610] il =9} EAIT

Ar238t2{™ ONTAP 9.9 O|At0| HQBtL|Ct EESH AFRE|= ONTAP 21921 I32 ONTAP

OHE 2|70 M| CHSE HM|A HBHO| QU0{0F BtL|Ct. o= O|2] M2|El vsadminZt cluster-adming|
Aol SFELICH

HEEl= 7|2 02| 27|2 MSELC
SHELICE 0] 7|52

A
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]

CEe 20l = AX|E

/OI-20| A %{AL_“:I._
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®

'managementLIF'
pNESE-1gES O, 0| &

GlOlE] LIF 210 2= WEHAS ~9e 4

D= ONTAP E2t0|H0f| CHEF manementLIFE IPv6 =4

NetApp ONTAP HAI= 0| Amazon FSxE ALE5t= A2 'limitAggregateUsage' 07 H-E
X|™stX| O A 2. NetApp ONTAPE Amazon FSxO|A H|Z3t= "fsxadmin” % "vsadmin”
oE's*oil" O 2| AH|O|E AtES Mt Astra TridentS E6l| H|etot= O] 2R3 HMA AHTHO|
Si&LICE

o2 3 XpM|e 23 HI ot TRt L7t OtL|™H debugTraceFlagsS AESHA| OHYA|L.

=H

i
e

sHolEE MAe i M 20|= "CHLIF"2} "toragePrefix"&
°*|Z‘I|0|E<>PE‘|E':| M BHAIEE MM sHof SfL|Ct.

= ELICE. of={et o7 S

C= A
—=

%*doil CHel FQDN(Eetel =0l 0|F)E XIHY &= UAELICH £ dataLIF
2 NFS 012 E 20| FQDNO| AtE-EL|Ct. 0| A otH 2t2E
UAFLICE

AHESHO]

UELIC}. —-use-ipv6' S22

AS M| AFEXL O|F

SM0fl FQDN2
ZHI DNSE MMsto] o2y
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Astra TridentS MX|SHMA|Q. TS o) A= 'managementLIF' IPv6 £AE Ho|gt = Folsl{of BfL|C}.

IPv6 TAE A2 0= [28e8:d9fb:a825:b7bf:69a8:d02f:9e7b:3555]2} 2+ TS oto|
'managementLIF' %! 'dataLIF'(#AI= Mo|of| ZEHEl AQR)7F HOE|0 Q=X QIS AL, CHE}
LIF7} MS = X| g¢S™ Astra Trident?} SVMOIA| IPv6 H|O|E] LIFE 7t SLCt.

CSI Trident= autoExportPolicy2t autoExportCIDR M2 A2st0] LHELHY| HAS Xt50
0] 7|52 2= ONTAP-NAS- * E2t0|t0f| CHsH x|l ElL|C}.

Hu
e
m
ot
4>
$0
o>
i
i)

ONTAP-NAS-0O|Z 0] E2}0|H2e| AL LimitVolumeSize &M & gtree 5! LUNO| CHal 2t2[st= =&l 2|t 27|12
HM|$tst, gtreesPerFlexvol M2 AF238HH FlexVolZ Z[CH gtree 5 A2 X XM E £ U&LICE.

nfsMountOptions 07l =5 ALE3I0] O2E S8 S XIFY = ASLICE Kubernetes G+ 252 OI2E M2
LEtH oz AER[X| S A0M XFE[X|2H AER[X| S2H A0 OF2E SM0| X|HEIX| 42 F2 Astra Trident=
AE2|X] MA =S| J1d Il X|YE ORE M3 AH85t0 2 SOtZLITh AE2|X| 224 B

Or2E M8 E X|HoHX| QM Astra Trident7t HZEl 7 20| OI2E SHE 25X g&LIL

>
ta
rr
-
0x
H
me
=2

Astra Trident= ONTAP-NAS2} ONTAP-NAS-Flexgroup2 AE3I0] MMEl D= 229|
“Comments” ZEO0f| H|Z 2l|0[22 HETLICt AMEEl E2I0[HO|| 2} FlexVol('ONTAP-NAS') EE=

@ FlexGroup('ONTAP-NAS-Flexgroup')0ll 40| 8™ EL|Ct. Astra Trident= 2E2(|X| E0f| Y= 2=
go|E2 ZEH|NIY | AEE|X| 2F0| SAFELICE AEE[X]| 2E[Xt= AEE[X| EEE 20|22
Holstn AER|X| E0|M MUE ZDE EES I8 = JUSLICE 0|E Soff WHll= Aol
HZ2E= AF2XLX|HE JHstt 0|2 MEE 7|HoZ2 288 & pEE £ &LC

TEo| E4 MM0M ol2{et SME ALK 2t 280| 72X 22 T 2H|XNJE = LAIS Holg & JASLICL oS
=

OH7H = A 7|22k
RUNE B LUNO|| CHSE S7t gt N
‘o3t 3o 2E, "giE" (M) E= " "e=2"
Z&5"(&uh
ERRSEY Ar8g AMAF HMRIL|CH "e="
"qosPolicy" MAE 2800 22 QoS HM
OZ2QLICH AEZ|X| Z/HAIE 0N
gosPolicy &= adapativeQosPolicy
S StLIE MENSHL|Ct
X3 QosPolicy MYE 2800 229 H34 QoS

HM OFQLICH AEE|X| &
[HHAI=0f| A qosPolicy &&=
adapativeQosPolicy & StLtE
MEHSIL|C} ONTAPOIA X| 2 E|X|
%S -NAS - 0|2 0]

paas El ARHAEr0"0l| of[ofE =&o| WEE  "AHMN FHUo| "gS"0|H "HS"
'plitOnClone’S MEHBL|CY dg A Y2 220M 2ES "AAH"

2siskL|Ct

L =2-
Aot NetApp 28 H=otE Z4otefLct "AHA"
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29
M=Z2 =&0 tigh 2of AE

"UE"S AHEdt= S EH

7|23k
“UNIX"
ONTAP 9.5 0|F SVM-DR 749

A2 AL G

unixPermissions DEE Meist|Ct “rrr
AL ClHER ".snapshot' C|HE2[2Q| 7tA|HE "HA"
HojgLc
L= LH7| = AgE AATE FH I|=3
Hok AEMY M=z2 250 ofgh 2ot AE “UNIX”
Astra Trident?} e7H| QoS F* 1 FS AFE5t2{H ONTAP 9.8 0|2/0| RTIL|C}. HISF QoS FH
() 2EsAgshn 34 180| 24 PHeAME Mg =X Holsts 20| FALITL 28 QoS B

I22 nE gaREe

— H - —

CHE2 712280] FelEl o iLCt.

"version": 1,

"storageDriverName":
"cust
"managementLIF": "10
"dataLIF": "10.0.0.2
"labels": {"k8sclust

"svm": "trident svm"

"backendName" :

"username": "cluster

"password": "passwor
"limitAggregateUsage
"limitVolumeSize": "
"nfsMountOptions": "
"debugTraceFlags": {

"defaults": {

"spaceReserve": "v
"gosPolicy":
"exportPolicy": "m
"snapshotPolicy":
"snapshotReserve":

| & XM2|Zof thel| &ets HERLIT.

"ontap-nas",

omBackendName",
.0.0.1",

" 14

er": "devl", "backend":
-admin",

d-,

", "80%",

50Gi",

nfsvers=4",

"api":false,

olume",

"premium",

yk8scluster",
"default",
"10"

"method" :true},

"devl-nasbackend"},

ONTAP-NAS2I ONTAP-NAS-Flexgroups2| 22, Astra Trident= O|X| {22 AlAS S| AHAFoflH| 2ZHH|E 2

PVCZ FlexVol2| 27|15 SHIEH =HIE

M2 3US 71T H2 FlexVolE ddet

L|C}. AL X7} PVCE 2K SHH Astra Trident= M A4S ARSI
L|C}. O] AlAHS Edll AFEXt= PVCOIM QFSH MT| JHs 37242 &tEE

AOH QYE ZZHHLH M2 Z7he ST 2 JSLICE v21.07 O|H0fl= ALEXIZL AHA HE Z7HS 50% 2 610
S U2 2.5GiBO| EtfLICE O|= AFEX7L e A S5 AMM &

PVC(C: 5GIB)E X uff A7| 7t

=

s
—_



H|Z0| Ct27| fE2L|C}. Trident 21.072 AF2SIH M 7| 7ts3t 37t0| R &[T Astra Trident= 'A R AF H &
HSE MA| 289 HESZ MO|etL|C} 0]= ONTAP-NAS-0| 2 =0|(ONTAP-NAS-0| 2 0])0l= HEE|X|
tSLICH o] s WA S H{H CH3 O|E HXSHAR.

AL

rlo

Ct3at Z2&LICh

Total volume size = (PVC requested size) / (1 - (snapshotReserve
percentage) / 100)

snapshotReserve = 50%, PVC request = 5GiB2| 2%, & 2& 37|= 2/.5 = 10GiBO| 11 Atg 7t5%t 37
5GIBLICE. 0= AHEXI7L PVC BN 283 Z4ILICE 'volume show' BE2 CHS 0|2t RAS Z0HE
HEAlELCE.

Vserver Volume grege State Type Size

_pvc_B89f1lcl56_3801_4ded4_979d ﬁBudSJLHQBTJ

online RW 18GB
_pvc_eB372153_9ad9_474a_951a_@BaelS5elcoba

online RW 1GB 511.8MB

2 entries were displayed.

O|F MX|0|M 7| & HHAllE = Astra TridentS ¢ 12|0| =% mff QI0|M HHSHHZ 282 Z2H|XEEL|CT.

0| =3517| Mol Wttt 282 42 HE A S 2ESY| 20 282 37| jc’HOHOIE ZLICL o E S0, AL
HZE =50'9| 2GiB PVC&= M 7| 7}'5?_} T7H1GIBE M| 2sl= 222 SUBLICH 0|2 S0|, 222 3GIBE ZH6IH

OHZ2|#|0|M0f| 6GIB 282 M7| 7ts 27t0| 3GIBE HEA|E/L|C

x| ol o

CHe ool M= CHEE2| i HE 7| 22Uz F= 7|8 #4848 20 FLIC} 0= MA=E Folst= 7HE 4
i Ol L|C}
odd .

Ho

@ TridentZt = NetApp ONTAPO|| M Amazon FSxE AH&3H= 2<% IP =4 T4 LIFO| Ciet DNS

o|ES 7(PHOP': 20| 5Lt

ontap-nas QIEA] 7|t Q1ZS AHE3SH= E20[H

Ol £|A wHlE 1M 9| of| ALICt. clientCertificate, clientPrivateKey, trustedCACertificate(22[& = U= CAS
AL8%t= 82 MEH ALE)7} backend.jsonOil X 9{X| 10 SEO[AHE QAB M, 7l 7|, ERHAEE CA QIE XA 2| base64=
AILE S 22 7h4q Lt
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"version": 1,

"backendName": "DefaultNASBackend",

"storageDriverName": "ontap-nas",

"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.15",
"svm": "nfs svm",
"clientCertificate": "ZXROZXJwYXB..
"clientPrivateKey": "vciwKIyAgZG..
"trustedCACertificate": "zcyBbaG..
"storagePrefix": "myPrefix "
}
ontap-nas At& LIELH7| YHO| Q= EEt0[H

0| Of|of| A= Astra Trident?t S& AAILE HMS AL 50

.ICMgJ3BhcGVyc2",
.0cnksIGR1c2NyaXx",
.b3Igb3duIGNsYXNz",

AATE MMS AH=OZ MAMSIT 22| E K| A|SH=

ghHE "ol FLICL Ol= ONTAP-NAS-OI:*h:DI 5 ONTAP-NAS-Flexgroup S2t0|H0| = SLsHA HEELILCE.

{

"version": 1,

"storageDriverName": "ontap-nas",

"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"labels": {"k8scluster": "test-cluster-east-1la", "backend": "testl-
nasbackend"},

"autoExportPolicy": true,

"autoExportCIDRs": ["10.0.0.0/24"],

"username": "admin",

"password": "secret",

"nfsMountOptions": "nfsvers=4",

ontap-nas-flexgroup E2t0|H
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"version": 1,

"storageDriverName": "ontap-nas-flexgroup",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"labels": {"k8scluster": "test-cluster-east-1b", "backend":

ontap-cluster"},

"svm": "svm nfs",
"username": "vsadmin",
"password": "secret",

ontap-nas IPv6E AI&%t= E2H0[H

{
"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "nas ipv6 backend",
"managementLIF": " [5c5d:5edf:8f:7657:bef8:1090b:1b41:d491]",
"labels": {"k8scluster": "test-cluster-east-1la", "backend":
ipve"},
"svm": "nas ipv6 svm",
"username": "vsadmin",
"password": "netappl23"
}

ontap-nas-economy S20|H

"version": 1,

"storageDriverName": "ontap-nas-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret"

7t AEE|X| E2| WA= of

Of2 HEA|E! eHoll= Mo ME m2of| A 'paceReserve’= none, 'pacteAllocation’2 false, &=

20| cisll EX 7230 ™ ELICL 7t AER|X] 22 AE2|X]| MMof| Ho|EL|Ct.
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o] ool M= LB AEE|X| 0| XHA| 'spaceReserve', 'spaceAllocation' %! 'encryption' 2t A&t

2FE 712dE FoSUC

ontap-nas E2}0|H

{

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "admin",

"password": "secret",

"nfsMountOptions": "nfsvers=4",

"defaults": {

"spaceReserve": "none",
"encryption": "false",
"gosPolicy": "standard"
by
"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": {"app":"wordpress", "cost":"50"},

"zone":"us east 1c",



"defaults": {

"spaceReserve": "none",
"encryption": "true",
"unixPermissions": "0775"

"labels":{"app":"mysgldb",
"zone":"us east 14",
"defaults": {

"spaceReserve": "volume",
"encryption": "false",
"unixPermissions": "0775"

ontap-nas-flexgroup E2t0|H

"version": 1,
"storageDriverName":
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "secret",
"defaults": {
"spaceReserve": "none",
"encryption": "false"
by
"labels":{"store":"flexgroup store",
"region": "us east 1",
"storage": [
{
"labels":{"protection":"gold",
"zone":"us east la",

"defaults": {

"spaceReserve": "volume",
"encryption": "true",
"unixPermissions": "0755"

by

112

"k8scluster":

"COSt" 3 "25"},

"ontap-nas-flexgroup",

"creditpoints":"50000"},

"prod-cluster-1"},



"labels":{"protection":"gold", "creditpoints":"30000"},

"zone":"us east 1b",
"defaults": {

"spaceReserve": "none",
"encryption": "true",
"unixPermissions": "0755"
}
b
{
"labels":{"protection":"silver",
"zone":"us east 1c",
"defaults": {
"spaceReserve": "none",
"encryption": "true",
"unixPermissions": "0775"

"labels":{"protection":"bronze",
"zone":"us east 1d",
"defaults": {

"spaceReserve": "volume",
"encryption": "false",
"unixPermissions": "0775"

ontap-nas-economy E2}0[H

"version": 1,

"storageDriverName": "ontap-nas-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret",

"defaults": {
"spaceReserve": "none",
"encryption": "false"

by

"creditpoints"

"creditpoints"

:"20000"},

:"10000™},
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"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":{"department":"legal", "creditpoints":"5000"},
"zone":"us east 1b",
"defaults": {

"spaceReserve": "none",
"encryption": "true",
"unixPermissions": "0755"
}
by
{
"labels":{"department":"engineering", "creditpoints":"3000"},
"zone":"us east 1c",
"defaults": {
"spaceReserve": "none",
"encryption": "true",
"unixPermissions": "0775"

"labels":{"department":"humanresource",
"creditpoints":"2000"},
"zone":"us east 1d",
"defaults": {
"spaceReserve": "volume",
"encryption": "false",

"unixPermissions": "0775"

EHOlC £ StorageClassesOi| & $tL|C}

-

C}= StorageClass ™2|= 2|2 714 AEE|X| 28 HXZELICL parameters.selector’ EEE ALE510] 2
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StorageClass= 282 ZAHSH= Ol A2 + U= 7t 22 = EYLICEH MEfot 71 Z0| 280| H =0
olAL|C}
M- -

* X M1 StorageClass('protection-gold')= ONTAP-NAS-flexgroup S =0 X Y 7t AEE|X| E21f
ONTAP-SAN A= o] X x| 7t AER|X| Z0f| HEELICE SE 2|¥ B3 7|58 M3dte fst EL/C

e =]

* & H1j StorageClass('2% 2%')= ONTAP-NAS-Flexgroup Bl = 0| A| Y| 7tAF AEE|X| E1F ONTAP-
SAN HHAI= | M| Y 7tAF AE2|X| E0f| OHEELICE 2 0|22 S & & MSdt= RYst ELICH

* Nl i StorageClass(‘app-mysqldb')= ONTAP-NAS Al =o| 1| tHuY 7t&F AE2|X| E2F ONTAP-SAN-
O|Z 0| WAl =of A HIY Tt AE2|X] Z0f| OHZELICH mysqldb R Hof| Chet AER|X] E M M3t
st SLCt.

* 4| WY StorageClass('protection-silver-creditpoints-20k')= ONTAP-NAS-flexgroup SHl= 90| M| EHmj| ZHAt
AE2|X| Z3F ONTAP-SAN HHAlE 0| &t 7tk AE2|X| E0f| oHEELICE 20000 Z&|H ZAEN N SE

2 B2 7|5 MSshe /e EQLIC.

* CtA B StorageClass('2 2| % H-5k')= ONTAP-NAS-0|Z 0| Al =] = H 7
SAN BHA =] M| x| 7t AE2|X] Z0f| 0jZELICE 5000 32X ZAE U= FLT

HH
>x
=
[>
o
r
Il

Astra Trident?t ME{SH 7t AEZ|X| 22 ZHStD AEZ|X| Q7 AIYE SFH

A
-
=]

115



apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-gold
provisioner: netapp.io/trident
parameters:
selector: "protection=gold"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-not-gold
provisioner: netapp.io/trident
parameters:
selector: "protection!=gold"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: app-mysqgldb
provisioner: netapp.io/trident
parameters:
selector: "app=mysqgldb"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: protection-silver-creditpoints-20k
provisioner: netapp.io/trident
parameters:
selector: "protection=silver; creditpoints=20000"
fsType: "extd"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: creditpoints-5k
provisioner: netapp.io/trident
parameters:
selector: "creditpoints=5000"
fsType: "ext4d"
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NetApp ONTAPE Amazon FSx2} 271 Astra TridentE ALE3IMAIR

"NetApp ONTAPZ Amazon FSx"= NetApp2l ONTAP AEZ|X| & H|H|7} HZ26t= MY A|AEIS Asstn
Malish 4 Q2 HHSHA| 22| == AWS AH|AQIL|CEH NetApp ONTAPE Amazon FSxE AtE St
NetApp 715, 85 U 22| 7|52 &8st= SAl0, AWSO| HI0|HE NMESH=E ZHH Y, BI-Y, 2ot SH NS #8d
= UAELICL FSXE ONTAPS| CHkot I A|AE! 7|51t 22| APIE X|@ELICE

ot A|ARI2 Amazon FSx2| 8 2[AAO0|H, 0|= AtL ONTAP 22{AE{2} RALRILICEH 2F SVM LHO| A o
AAHIY U0t ZECE XZEst= HI0|E ZAH|0|L{Ql stLt o] Ao EES MM T 2 UESLICE NetApp ONTAPE
Amazon FSxE AF235IH 22t =0j|A Data ONTAPZ} 2|3 IHY A|ARIO 2 HZEILICH ME2 IHY A|AH
{HE * NetApp ONTAP * 2t BHL|LCt.

NetApp ONTAPE Amazon FSx2} Astra TridentE AFE5HH Amazon EKS(Elastic Kubernetes Service)0i|A{
HE| = Kubernetes 22{AE 7} ONTAPO|M X5tz £ Y It J4 SES T2H[NIE £ JASLICL

ONTAP I} A|AEI2 Amazon FSx A

Ats g0 AHEl Amazon FSx IHY A|AHIY| MM El SE2 TridentOl| A AXIE £~ Si&LICEH
PVCE AtH|St2{™H ONTAP MK ol CH$t PV & FSxE 5O AH|s|{OF fL|Ct.

O] EXIE YXIotaH:

* Quick create=S AL2510{ ONTAP L} A|AHIE FSxE MMGHA| OYAIL. HE MM
YIAEZUME KHE HAS AIESY £ JAOH 4 HE SH2 XZoHX| QELICt
C

© BE 44 8 MSOHE 32 A5 HlS HleLepILIC
KIIEOl &= 7|12 Qlo| 2SS MAXOZ AtY|IE

f==]

=

AHS HAHS HIEYSISHH Trident=
B HA = =

v Backup and maintenance - optional

Daily automatic backup Info
Amazon F5x can protect your data through daily backups

Enabled
O Disabled

Astra Trident0l| CHol XtA[5| ZOFE YA
Astra TridentS M3 AF&3t= B2 Of20] MISE 23 E MESHH SX[SHYAIL.

* "FAQ E EZSHAIR"

* "Astra TridentE ALE3t7| 25t 7 AL

* "Astra Trident 715"

* "NetApp ONTAPE ONTAP, Cloud Volumes ONTAP 2! Amazon FSxE 7Ast= 2 Al
* "Astra Trident E&"

* "ONTAP SAN EHollE 1"
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https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html

* "ONTAP NAS tHoll= 14"
E 20|t 7|s0f| CHall XiM|S| Lot AL "0 7],

NetApp ONTAPE Amazon FSxOllA AFEELIC} "FabricPool" AEZ|X| AIEE HE|RLICE 0] 7|SS AHEotH
CIO|E{Q| HM|A HIE Of5of w2} C|o|EE AIS0l MEE 4 AELICE

Astra Trident= "vsadmin" SVM AI2X} = S HSHE J1E CHE 0|22 71X AF2XIZ AdE 202

of| AtEtL|Ct. NetApp ONTAPE Amazon FSx0|= ONTAP 'admin’ E1ﬁE1 AL2XIE H|SH™ O 2 CiH|sH=
'fsxadmin' AFE X7t QA ELICE vsadmln SVM A2 Xt= O B2 Astra Trident 7|52 AF2 Y 4= Q22 2 Trident2t
StH fsxadmin AF2XHE ALESHA| Qb= 20| E&LICH

cato|t

C}S E210|HE A238H0] Astra TridentS NetApp ONTAPE Amazon FSx2t E8tet 4= U&LICH

* 'ONTAP-SAN": Z2H|X'd == 2 PV= NetApp ONTAP 2&& AtA| Amazon FSx LHO| = LUNRILICE.

. 'ONTAP SAN-O|Z 0| TZH|NYE[= 2} PVE= NetApp ONTAP &50] CHdl Amazon FSxE 74 7tsst
LUN £=& 717 LUNQIL|CE.

* ONTAP-NAS: I 2H|N Y= 2t PVE NetApp ONTAP 258 T A| Amazon FSxQILILC.

* 'ONTAP-NAS-EZH|HQl" 2t PV E2H|X'd2 gtree0|H, NetApp ONTAP ZE0| LS Amazon FSxE gtreeE
Tdg = AELICHL

* 'ONTAP-NAS-flexgroup”: ZZH|X Y &= 2t PV= NetApp ONTAP FlexGroup 2&0] Ciet FA| Amazon
FSx®IL|C}.

* Q1B M 7|8t Astra Trident= SVMOI| X[ El QIS ME ALESH0 FSx MY A|AHIS| SVMIt S AIRLIC
* XtA B 7|8k ohd A AR CHSH 'fsxadmin' AFEXIE AL SVME 2= FH &l 'vsadmin' AFEXIE
A8E = JAGLICH

@ Bl E &2 M52 H 'fsxadmln CHAl 'vsadmin' AFEAHE AFESH= A 0| ZELICE Astra Trident=
O] AF2X} O|E1t AT E AMESH FSx MY A|ARIDF SEABILICE

S0 TSt ApMISE LIE2 T2 F 38 HZSHIAL.

* "ONTAP NASE X|&/gfL|C}"
« "ONTAP SAN"

NetApp ONTAP& Amazon FSxE AH235t0] EKSO|A| Astra TridentE T35t A BfL|C}
g
* kubbtlO] X|El 7|= Amazon EKS 22{AE & K| 22| Kubernetes 22{AE

=
=
s 2HAEHQ EHAX LEN M HEE £ = NetApp ONTAP I A|AHIE 7|Z Amazon FSx & SVM(AEZ|X]
7ha A ABNJLICE

rot

A
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https://docs.netapp.com/ontap-9/topic/com.netapp.doc.dot-mgng-stor-tier-fp/GUID-5A78F93F-7539-4840-AB0B-4A6E3252CF84.html

* Of CHel =H| =l ZAX} L EQIL|CE "NFS 2/t = iSCSI".

@ Amazon Linux % Ubuntudll 2%t == FH| EHA|IE wa2tof LTt "Amazon Machine
Images(OtOHE 41 O|0[X])" (AMI) EKS AMI S&0]| w2t CHEL|Ct.

CI= Astra Trident 27 A2 £ EXSHMA|Q "0 7",

l:f71|

./triment-get-started/Kubernetes-deploy.htmi[H I 9tHA] & SHLIE AF2SI0] Astra TridentS FESHUA|L.

2. Ct21t 20| Astra TridentE R2AISIL|C}.

a. SVM2| Z2| LIF DNS 0|52 +TELICt 0|lE S0, AWS CLIZ AH5I0] L2 HY S st 2
"Endpoints" — "anagement"0llA] DNSName &=& & &LIC}
aws fsx describe-storage-virtual-machines --region <file system
region>
3. ABE 9ot AE 1% DFS D MX|ZLICt 'ONTAP-SAN' HHAIEE A5t 2R 2 HESHIA|IR "0{7]",
'ONTAP-NAS' HHAIES AE3H= 2R & HERSHIA|IL "0f7]",
oY A A HES & e ZE IKI0|A SSHE AHESHO] THY A|AEI(0]]: QIS A HX[)of|
(D 2a00e + yBLICH T NAH M4 Al T3 foxadmin ALBXE, AWS FSX 7ITH2L AlAH
"9 ZtZ| DNS O|EE AFEELCt

4. ofzf oflofl EAIE! CHE QB Mt 22| LIFS| DNS 0| §8 AFE3H0] Molle mts MMSL|C},

"version": 1,

"storageDriverName": "ontap-san",

"backendName": "customBackendName",

"managementLIF": "svm-XXXXXXXXXXXXXXXXX.Ls-XXXXXXXXXXXXXXKXXX.fsx.us—
east-2.aws.internal",

"svm": "svmO1l",

"clientCertificate": "ZXROZXJIwWYXB...ICMgJ3BhcGVyc2",

"clientPrivateKey": "vciwKIyAgZG...OcnksIGRlc2NyaX",

"trustedCACertificate": "zcyBbaG...b3Igb3duIGNsYXNz",

A= 2HST(0f et XEMISE 82 ChE &3

i
i)
B4
el3
=
>
o

* "ONTAP NAS E2t0|HE AFE5}0] =S
* "ONTAP SAN E2}0[H{E AFR3l0] A= S
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html

@ Astra TridentO|A C}S 222 AT 4~ QI 2 ONTAP-SAN & ONTAP-SAN-0| 20| E2}0|Hof|
CHSK "LIF"E X|&SHX]| DH;!AIQ.

@ limitAggregateUsage OH7i#H 4= vsadmint fsxadmin AFE AL A ™M & 2 S5HX| gk&LICE O]
070 H~E XI-SHH 7 20| Amjgict.

HYE = THAIE S85t0 2 YLt "AE8|X]| 222, =5 Z2H|Nd 2 POD0| =& OF2E

KEMISE LIS RIS AR

* "NetApp ONTAP& Amazon FSx A"
* "NetApp ONTAPZ Amazon FSx 221 HA|2"

kubectl2 HHAIEZ otSL|C}

Ol E = Astra Trident2t AE2|X| A|AR ZEO| 2HAE HO|BILICE Astra TridentZ7t AE2|X| A| AT EASH=
dHH I} Astra Trident?} AEZ|X| A|AEHIM 282 T2H| XU St= ghHE A2 FL|C Astra TridentS MX|st =
LIS HAl= A EE MMSH= AULICEH 'EC[HA=AE" ALEXF Ho| 2|AA HO|(CRD)E AHESHH Kubernetes
QIEI|O|AE Edl Trident HAESE XN MMst 22| 4 JELICL FHEO|LL 0|t S8t CLI 22 AHESIY

Kubernetes& HZES 4~ U&LICH

=

TridentBackendConfig

EZ2|HHIC|Config('tbc', 'tbconfig', 'tbackendconfig)= FHEZE OtAEZ E2HE HAEE 2t2(g 4 =
T2 EO0|Xl 0|EU= CRDYLICE O|X| Kubernetes & AEZ|X| HE|Xte M2 HHE RE2|E|('tridentctl’ )%

AHE3BHX| 8411 Kubernetes CLIE S8l 21T MAEE Wy 5l 22|e &= ASLICH
'ERHIAETY A7t MY E|H LS 22 o1a0] eetL|Ct

A E = AL X7t M ZdHs ol W2t Astra TridentOl| Al XAtS 22 MEBtL|CH Ol= IR X O R E|HIMAE
Eg|HHAIE) CRE EHEICE

—

* ER[HESAE M2 OtAER} E2|HIE (Astra Trident)7t 2HE E2|HIEAIS (ER[HIBA =)0l DR SHA|
HrI S ELICt.
2t710|

2t2to| ER|HHAE TN Ea MM (ER|HHAT)S Sof UrHD 0TS SATLICH MAH= HASS M7 3
TA5}7| 23 AR HIZE|= QIE{H[0]A0|0, SXH= Trident?t AU| HAIS K|S LIEHHS Seeiich

@ Ez|HHA=E CRSE OtAER} EE|HIE (Astra Trident)0f| 2[sf Xt 2 MM EILICH 4%
AELICE WA CHet ACO|EE St{H 'E2|AH L K E 2510 O| HAS =

A _-—

'ES[IMHI =Y CR2| A2 THE Ol EXSIAIL.
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https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://www.netapp.com/blog/amazon-fsx-for-netapp-ontap/
https://www.netapp.com/blog/amazon-fsx-for-netapp-ontap/
https://www.netapp.com/blog/amazon-fsx-for-netapp-ontap/
https://www.netapp.com/blog/amazon-fsx-for-netapp-ontap/
https://www.netapp.com/blog/amazon-fsx-for-netapp-ontap/
https://www.netapp.com/blog/amazon-fsx-for-netapp-ontap/
https://www.netapp.com/blog/amazon-fsx-for-netapp-ontap/

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

O I Hm=E =T AFLICH "Trident - 2 7" W= 2E2|X| ZHF/MH[20| HE FHSE 2T

Cl2E2| LTt

0| 'pec'2 MAL 4 O HEE ALEEILICE Of K|l M = HAMZO0f| M 'ONTAP-SAN' 2 E2|X| E2I0[HE AL
o710l B2 MSE M j7) HEE ALSELICE Yot AER|X| E2t0|H0) CiE 24 SM 552 E SXsHA2

"AEE|X| E2O[H{0f| CHot A= 7 HE LT,

o[ Al7]0l= E2|HEMAEConfig CRO| MZE = E XtH ZH1} delitionPolicy BE7t ZetE|0 USLICE

* "credentials": O| O{7HH = T4 HEO|H AEZ|X| A|ARAMH|AE Q1BsH= O A E= XM SEHS
TSSILICH AF2AF MM Kubernetes Secret@ 2 MHMEIL|CTH XA SHS Ut EIAEZ MEtst &~ QIOMH =7}

LARILICEH

+ "AE FA" o] 2E= E2|FBackendConfigZt AtHIE U 2dst= SEHS HYLILH TS & 7HK| 2t B SHLE

MEE =+ USLILE.

° MH|(Delete): 0| 22 E2|AMAE=Config CRI} 2HEH AT RE AX|EILICE O] gfo] 7|22t LIt
° [Tain]: E2|HEConfig CRO| AfH|E|H WA= FHO|7} A& ZXHSI L tridentctl= 22| 2 4= UCH AK| HMS
g

"HE'OZ MHSIH AHZXH= 0| 22[2(21.04 O|F)= CH22|0| =5t MY MAEE |X|g -
UAFLICH O HEQ| g2 'EE|HAl =14 0| MY E =0 YH0|ES 5 ASFLICH

Bl = 0| F2 'pec.backendName’S AHE5H0] M- EIL|CL X|HSHX| fQH A= 0| F0]
'E|UA =Y ZHK|(metadata.name XIFEIL|Ct. 'pec.backendName’'S A0 HBHAIE O|E2
BAIHORE M= 20| E5LCL

tridentctl 2 THE HHAI=0f| = 2# =l E2|HBackendConfig X7t & L|CH E2|HE A= Config

CRE PHS0{ kubctl2 HAIEE 22| 4= USLICEH SLTH 1o Of7H H=~(0l|: 'pec.backendName’,
'pec.storagePrefix', 'pec.storageDriverName' )& X| & W= F2|6OF ELICE Astra Trident=
MZ YMEER|HMAS M S 7| & WA=t XSO 2 HiQIL LT

THA THR

kubbeckS AFESH0 M| HAIES Hdst2{H Ch2S Al OF SfLICt.
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https://github.com/NetApp/trident/tree/stable/v21.07/trident-installer/sample-input/backends-samples
https://github.com/NetApp/trident/tree/stable/v21.07/trident-installer/sample-input/backends-samples
https://github.com/NetApp/trident/tree/stable/v21.07/trident-installer/sample-input/backends-samples
https://github.com/NetApp/trident/tree/stable/v21.07/trident-installer/sample-input/backends-samples
https://github.com/NetApp/trident/tree/stable/v21.07/trident-installer/sample-input/backends-samples

i
g
=

SHL|Ct " HU[E[A H|Z!". H|ZOf|= Astra Trident7t AE2[X| 22{AE/MH|AQ} EAISHE O Z Qo XA
O Zate|of UELICE

2. EZ|HHAlE 7 HH| S FHSLICH AER|X| 22{AE/AMH|A0] CHet XEM|EE L2t 0| HHAOIM MMSt TS

BHlE S MM S "kubbtl get tbc<tbc-name>-n<trident-namespace>"S AF26t0] s AEHE ZHEFSID 2Tt M|IE
MHE 2T & QlAL|CH
o = T H=2 T MH-d B

1CHA|: Kubernetes Secret 2iA

QI Off T AMA It SHO| ZetEl Y28 WHRLIT o= 2 AE2|X| MH[A/ZHZF0M LHELICE o E S

-1 O O —_ 1 —

$ 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: t@AxQ@7qg (>

0| HOl|= 2t AER|X| ZeiZo| H|2of ZEtE|0{0} 3t= TWET QOFE|0] Y&L|Ct.

e
n

AERX| SUE Y= BE SHYLICH H[E YL

=2=od
Azure NetApp Files S2o|ME DYIL|Ct N SZol|lA 2EI0|HE ID
GCP£ Cloud Volumes Service private_key_id JHel 7|9] IDYLICE CVS 22|t
Aet= 717l GCP MH|A A|Hof| cHet
AP|ﬂ9|%$i
GCP£ Cloud Volumes Service el 7| JHel 7|. cvsS ZE|X} e E I
GCP MH|A AI™of| Chst API 7|9
Ol |=|
Q4 (NetApp HCI/SolidFire) A= ol E|IH E X}2 Z%0| = SolidFire
22 AE9| MVIPRILICE
ONTAP AKX} 0|2 S AE/SVMO|| HZE A2 Xt
O|EQLICE XHH B 7|8t 2150
At EL|Ct
ONTAP ots S2{AE/SVMO|| HZESt= 2 XHA

S8 7|dt 150 *f%%!'—l'if
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https://kubernetes.io/docs/concepts/configuration/secret/
https://kubernetes.io/docs/concepts/configuration/secret/
https://kubernetes.io/docs/concepts/configuration/secret/
https://kubernetes.io/docs/concepts/configuration/secret/
https://kubernetes.io/docs/concepts/configuration/secret/

AE2[X| S
ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

= Y= 2 dEYLL HiE EERolE e,

clientPrivateKeyS MEHBIL|C} Base64 - 22t0|HE 72l 7|2
QAUIYE ZHALICE QIS M 7|8t
21E0l A ElL|Ct

ME| AHEXLE O|F QIHFR2 = AFEX} O|EQILICE
useCHAP = TRUE?Q! A2
ZI~QIL|CH ONTAP-SANZ}t
ONTAP-SAN ZAH|QIL|Ct

ME|A|EA|AE] CHAP O|L|A|0f|0|E 2tz IL|CF.
useCHAP = TRUEQ! 22
ZA2L|Ct. ONTAP-SANZt
ONTAP-SAN ZH|L|C}

chapTargetUsername 2 MEiBfL|Ct CHA ALEXL O|ERILICH useCHAP =
TRUEQ! A Z2L|Ct. ONTAP-
SANI} ONTAP-SAN ZH|QL|C}

ME{ELZIO|LIEA|2E] CHAP EtZll O|L|A|0j|OE{
otz QlL|Ct useCHAP = TRUE?!
2 TAIL|CH ONTAP-SANZ}
ONTAP-SAN ZH|IL|C}

O EtAOM RHE L= = ChZ TA0IA 2HE ER[HMAI=Config 7HAH2| 'S M B=0f FZ=ELIC.

20HA|: 2 RHMSLICE TridentBackendConfig Q&LICH

O[X| 'E2|l T CRS BHS FH|Jt EIRAELICE O] oflof A 'ONTAP-SAN' Z210|HE AFEdt= il == Of2Hof]

Ltet U= ' TridentBackendConfig ' ZHK|S ArE5H0] ML Ct,

$ 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 =QIStL|Ct TridentBackendConfig U&ELICH

O[H| 'E2|HA=TY CRS HIYLO R HEIE 2ol = ASLICE O3 ol HESHIAL.

* 'Unbound": "2 EdEl E2|HHAEConfig ZHK| 7} HHAI=0f HIQIZ £ X| QELICEH M2 BHE

$ 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

* HHRE: EE|HHAEConfig CR2 WAl =2t HZHE|H WAl =0z EE|HHEAEConfig CRE| uidE ™ E

o

configRef7} L= QUELICE.

2 E 2|l = Config
FE 20i= CHA| BIQIY X @f2 MENZE =[SE = lELICH
™

—

CRS= 72X = O] HHA|0f| QAELICE AT H

—

=

=}
"Ec|lE| " CRe| "EE FA"0| AN E|=F HYEASLICEH E2|HHAEConfig CRO| AH| |
HetE LT

o tHol=ol A 28 2 (PVCs)0| Sl= 832, ER|AETRH S AX|SHH Astra Trident?t HAEE
ARG E2|)lM 1M CRE AfH|RfLICt

J

o A0 PVCTL StLt 0|4 A= EL ARl MEi= HSELIC o] EE[HMAIEConfig CRE AMH| THAIZ
Zigdetct. 2= PVC7t AN o2t el = Sl E2| Al =24 0] AR E LT

&4 E2| MUl =Config CRut 2HAE AT M2 L= NOKO 2 MH|E|A1, E|7HHHell =Config
CROll= AtH|E A= 0f CHot HZRTF 6T S| ASLICE 0] B0 = FA' Ziof| 2A|gl0] 'EC|HHA =74
CR2 AtHIg = ASLICH.

1

213 Astra Trident”} ' Trident' CR1t H2HEl BHAlE Q| ME| L= EXHE &ole 4~ gIELICE O E S04, AP
7t SESHX| 7Lt 'tridentbackends.trident.netapp.io’ CRD7t = AR 0] 2 AF2X}e| 7Ho] st 4
L|Ct,

£0 > o

o> F
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ol SHAOIALS MRl= 7 HBROR
OIH|0| E Gl HHOIE AbX|"

82 =oAL

A= off CHEE ZtMlet WEE HE & ASFLIC

kubectl -n trident get tbc backend-tbc-ontap-san -o wide

NAME
PHASE STATUS
backend-tbc-ontap-san

bab2699%e6ab8 Bound

tEot ' Eg|llE 49 YAML/JSON E

STORAGE DRIVER

BACKEND NAME

ontap-san-backend

Success ontap-san

BACKEND UUID

DELETION POLICY

8d24fce7-6f60-4d4a-8efo—-
delete

$ 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| CHS3t0f 2HE BHAIE S| 'hackendName’2t 'backendUUID 7t
ZSE|0 AELICE 'lastOperationStatus' EE= AFEXE E2|H(0l: ALEXL7} 'spec’Oil A FRI7IE HETH HR) E=
Astra Trident(%|: Astra Trident {A|ZF A[)0i| 2|8 E2|HE &+ U= "EE|AMAE Config' CRE| OFX[ 2] HENE
LIEFHLICEH 3 E= A & JAELICHL A = EEI’.‘i'“—”.?l'EConflg CR1 HHIE Zto| 2tA|E LIEHRLICE 2|2

o0l A 'phase’= 7*OI HIRIFE|0] QLOf 'E2| A =74 CRO| A=t HAL|0] AZSS 2|0[HLCt.

"kubbctl -n trident tbc <tbc-cr-name>" HHS AAlSI0] O|HE Z9| M MEE =tolgh &~ JUSLICT

@ tridentctl2 AF235H0{ HZEl 'TrientBackendConfig' Z4M|7t ZEHEl WAl == AH|0| EStAHLL AFH|E
2= AELICE. tridentctl2t E2|HBackendConfigl| Met CHAIE O|sHstdH "0 7| £ E =oAL

kubeck= AIE5H0] M= 2| 2

kubbtlS AFESH0] e 22| XS ASh= 0| Ciol ZOotEHAL.
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'E2|HBackendConfig'E A X|SHH Astra Trident7t HHAIE AK|/EE(HM' 7|1F)E +HSHT S X|A|GL|CH WA ES
AH[SHH deletionPolicy”t delete2 MHE|0] Y=X| QletL|Ch E2|HIHMHAE -0 AX[SHHH, "HM 0| ']RX['E
HEE|0] JY=X| 2SN, O H| StH BHAIE T AL EXHSHL ‘tridentct!’ S AFESHH 22[2 = UELICE.

Ct

ol
R

= ELch

S kubectl delete tbc <tbc-name> -n trident

Astra Trident= EZ2[QIAIE T M0 AFR =92l Kubernetes H|Z S AMH|SHK| 94&LICH Kubernetes AFE2XH= 7|2
Moljof ehL|Ct H|Y HEE AH[E = FOIsHOF BhL|Ct S = WAl KM AFRSHA| Qb= HR0i|2F AX|sHOF ShL|C.

EESH 'tridentctl get backend-n trident' EE= 'tridentctl get backend-o YAML-n trident' S A&t =xHst= ZE
HAlE EES 2ol £ JELICE 0| SZ0|= tridentctl2 THE Al EESE TLBHEIL|CH

L 1L_—

ol = = Q0| E8HL|C}
A EE AHH|0|EdHOf St= O] = 02 7HX[7t /}E = USLICH

© AEE[X] AAERO| TSt XA SHO| HEE|JSLICE XA SES UH|O|ESHH 'ER[HA =" 2|0

AL E|= Kubernetes SecretS YC|0| E8HOF StL|Ct. Astra Trident7t XH5Q 2 HHAIE S H|Z & x| A XA
ZHOZ AM|O|ETLICt CHS HHES M0 Kubernetes SecretE YH|0| ESHAAIL.

S kubectl apply -f <updated-secret-file.yaml> -n trident

* 07 H2(0ll: AH2 E¢ ONTAP SVM2| 0|§)E YH|0| EsH{OF LTt 0] 22 KubernetesS S
'E2|HAE A M E XX AH0|EE 24 USL|CH

T M-

$ kubectl apply -f <updated-backend-file.yaml>

e Ch

=2

gjo

I:g =5

o

o

Ao 7]

A

R[S T CRS HAFLIC

rr

S kubectl edit tbc <tbc-name> -n trident

Sl = AH|O|E0f| MufstH A== DfX|Bo 2 ATl AHO=E A& FXE LIEP 'kubtl get tbc<tbc-name>-o
YAML-n trident' EE= 'kubtl t& S} tbc<tbc-name>-n trident' & Mot 2IE E 11 Q1S &Holgh 4= QI&L|CT
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ol

tridentcti

TS YO CHal ZOtEMAL.

ol

2| %Y

tridentctlS AL25H0] &

gLt

= =

<M
ol
mo
o

4

il M ChS

q

X0

__I.l.

U]
&

1oF
I[H]
ol
ol

—

—

£ AH[SHH
, Trident

of

L ZS ol

LIS
ool

ZH|H
|3 A "ALH|" SEHO A2

s

o
=

M E2F0| HAl=0 M Z2H|%
HME w7tk sie =28 3 &

Al

S tridentctl delete backend <backend-name> -n trident
|

S tridentctl create backend -f <backend-file> -n trident
$ tridentctl get backend -n trident

$ tridentctl logs -n trident

®

Astra Trident0i| A &

Trident7| &
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$ tridentctl get backend -n trident

c DE NE MEE Ha{H Cte HHS A},

$ tridentctl get backend -o json -n trident

NS {G|0|E 0] ATSIH A= A0 2R|7} UL HRE ABIO|ES AISHBELICH TS HHS Motol
202 51 2913 SHoIs 4 YL,

74 oo M E =elstn ot 0= ZHES| 'update' BB S CHAl 2-E &~ ASLICEH

HHAIEE AL SH= AER|X] A E AlESL|Ct
O| A2 JSONSZ HHAlE ZHK|0f CH3H tridentctlO] &2 st= A E2| o[ ILICt O] FE2[E|= HX|8H0f StH= JQ
SE2(EIE A -LC
$ tridentctl get backend -o json | jgq '[.items[] | {backend: .name,
storageClasses: [.storage[].storageClasses] |unique}]’

Astra Trident0l| A| W =Z 2t2|5t= Crbel 0] Chol ZOotEYAL. E&|HMMA=-Ho| = Fo w2t 22| Xt
O[H| & 7tX| YHo = WAEE 22|eh 4= A EJAELIC o] HE2 TS ZELIC

* tridentctiS AFESH0] BHE MAE = E2|AMAET Y S ALESIO] ZE[S = ASLII?

—

M H
* E2|BIctiS AHE5I0] E2|IC|ConfigE AFE3H0] TH=E MAEE 2[et = JASLIN?

2] tridentctl 2 AFESI0] MAIES PHEL|CE TridentBackendConfig

O MM M= "Tridentctl' ZHX|E TS0 Kubernetes IE{HO|AE Edl| 21 MM El HHAIEE 242|5t= Of| 2Rt
CHA|Of| CHol MEBtLICE,
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O] g2 LHZ AlLt2| 20| HEELICY.

—Tod

* tridentctl2 2HE E2|HMA=AM0| Ql= 7|= WA= QILICE,

* tridentctl2 2HE Af WHAIEQ} CHE E2|HMBackendConfig 7HA|7F R4S LICE.

5 AILI2I2 25 Astra Trident7} 258 0lofst SYSIBIA WA} 74 Zxfe HeULIC BRARE CHS & IHX
S 3 oiLES MY 4 AsLITH

[= i} =T

* tridentctl2 AM2SI0] OHE WAIEE 2H2|st2{™ |4 AL2RLICE
* tridentctlS AF235}0] OHE BHI= £ A E2|FMBackendConfig ZHA|0l HIQIZIEILICE. 0|2 S8l SI22 E2|HEQ|
ofL|2} FHER 2| EICH= SEO|CE

kubbeckS AFE3H0 7|Z WA= S 2t2|5t2H 7| ZE HA O] Bl Y E| = "E|HMA =TS HHoof LIt ZS
L4l et e ThEat ZELIT

1. Kubernetes 2T E MMt A 2. HILO= Astra Trident?} AE2|X| 22 AE/MH|ALQL EAMSH= O 2P X1
SHO| ZE[0f JAELICE.
2. 'Eﬂl':'.i'“—*.'?l'E-_r“g' K E DHELICH AERIX] 22 AE/AMH| A0 CHSE XHM|TH LHE 2t O THAO| M M Mot A E
ZOHMAIR. S 714 oi7H BH4~(0ll: 'pec.backendName’, 'pec.storagePrefix', 'pec.storageDriverName'
s) X8 iz FolsHof SLICE ikl Wl = 0|52 HAsH{of ghL|Ct,

TS dyoteH WA= L HS 2 2H0f LILE. O] ool M= LSt 22

fe=s=s=sssessssosa==== foss=============

o e fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fmm fomm e

fememesee s e s s s s s s s s e fremmm==== i I

| ontap-nas-backend | ontap-nas | 52f2ebl0-e4c6-4160-99fc-
96b3bebab5d7 | online | 25 |

R fosssmsmsmmssae=s
fes=ss=ssssscscscssossssssssssssssssa=s femem==== foss=m==== ¥

$ cat ontap-nas-backend.json

"version": 1,

"storageDriverName": "ontap-nas",
"managementLIF": "10.10.10.1",
"dataLIF": "10.10.10.2",
"backendName": "ontap-nas-backend",
"svm": "trident svm",
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"username": "cluster-admin",

"password": "admin-password",

"defaults": {

"spaceReserve": "none",
"encryption": "false"
}I
"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 1d",
"defaults": {
"spaceReserve": "volume",
"encryption": "false",

"unixPermissions": "0775"

1EHA|: Kubernetes Secret A4

Of of|of] EAIE! ZAME MA=0f Chet XtH SHO| ZetEl S Mgt

—_
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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 THAl= 7|Z ONTAP-NAS-HAE0f| XS 22 HIRIG L= "E8| Al =14 CRS H-ddts AYLICHO:). CHS
QT A0 SFE| =X 2ARtLC.

my

2 Woll= 0|52 'sepec.backendName’0fl H2| [0 JAELICE,

-

°
_>'-|_ d

3H
AEEX] E(UA=s BR)2 Al HAl=et SUSH &ME FX|SHOF LT

N o0x oz

ZHe oldt Bl AE T} OF-l Kubernetes SecretS E6H M2 ElL|CT.
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3CHA: of MEHE &QIBtL|Ct TridentBackendConfig USLICH

$ cat backend-tbc-ontap-nas.yaml
apiVersion:

kind: TridentBackendConfig

metadata:

name: tbc-ontap-nas-backend

spec:

version: 1

storageDriverName: ontap-nas

managementLIF: 10.10.10.1
dataLIF: 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"

trident.netapp.io/vl

$ kubectl create -f backend-tbc-ontap-nas.yaml -n trident

tridentbackendconfig.trident.netapp.io/tbc-ontap-nas-backend created

e[ HHA =40 TSOX|H O THAl= HHEA| B2 = &|0{0F SHCY.
LSHA| S = 0foF BfLICt.
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$ kubectl -n trident 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|C}.

22| TridentBackendConfig & AM20t0] HAIEE THEL|Ct tridentctl

Eg|HIctl2 E2|A1d(TrientBackendConfig)2 AFE5H0] THE BIEE LIESH= O AFSE = UEL|CH Tt
#e|Xte EE2|HIEConfigE AHA|SH pec.deletionPolicy’ 7t "Stain"Q 2 MM |0 Q=X| 2215t tridentctlS Sl
0|2{3t ol == opslA| R[St AE UBLICH

ML=

134



$ 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

e it bt e e PP - o +

| NAME | STORAGE DRIVER | UulbD

| STATE | VOLUMES |

e - o
et Fom—————— fom——————— +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49bb-bo06-
0a5315ac5f82 | online | 33 |

o o

et et b L e PP F—————— o +
HOZRE (E2/MHA=TA) 0|(7h) HBEHOZ YAE| o0 ol =0 Hielgs|o] & LICH[#A=2] UUID
Q1.

1CHA: &9l deletionPolicy 7t 2 ABH™E|0] J}ESLICt retain

~
S

HH
=n

HMo|2t= 71K E oHH AT{EXt 0|5 EEE M5l oF gfLICH O|FA| SHH ' TrientBackendConfig ' CRS AMA| e

A= HO|7} A& ZXHSID tridentct! S AFRSHY 2t2|E &~ USLICE

$ 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 EZ TS| OHIAIL.

2CHA: E ME|BILICE TridentBackendConfig U&LICE

Orx|af tHA| = E2|AL|Config CRE AfH|St= ZO|CH "HA 0| 'R X2 AFHE0 A=K 2elet = AHE AL

$ 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= B{AIE XHH|E APH[SHA| @410 ZHEHS| sHE ZHK|E K| LICH

AER|X| A S BHa|EHL|C}

AERX] SaA MY, AEE[X| SeHA AH| B 7|E AEEX| S2HA HIlof tigt YEE S 5 ASLICH

AEZ|X| 22HAE AL CH

HZSHIAIR 017" AE2IX| B2fA0l Mol U T4 w0l St XA LHBS S ESHIAIL.

kubectl create -f <storage-class-file>

'<storage-class-file>'2(E) AE2[X| F2{A It 0|E2 2 HHHYOF gLICE.

AEE|X| 22HA S AFIELICE

KubernetesOfl A AE2|X| SAE AH|SteAH LS HES 2ARILICE
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kubectl delete storageclass <storage-class>

'<storage-class>'2

(=) AEZ|X| A Z wH|sHoF BL|Ct
0| AEE|X| S2YAE Eof| MMEI K

PO Astra Trident= Al 22| 8HL|CT

Astra Trident= Aot 2
(D parameters.fsType % =

| EHa'H Hl "fsType"O NS

= =S I-Lll:l' iISCSI &k HH |7c>:I
23t= 240| Z&LILCE. esixing StorageClasses % APH|SHD
parameters.fsType= X|™5t0{ CHA| MAdsHof BL|Ct
7|& AEE[X] A E FLICt
* 7|& Kubernetes AE2|X| Sz He{H O3 HE S ALt

kubectl get storageclass

* Kubernetes AE2|X| 22HA HE MEE H2{H CH3

oy

kubectl get storageclass <storage-class> -0 json

* Astra Tridente| S7|3t5l AEE|X| 2HAE H{H IS &

IJI
.."i

tridentctl get storageclass

* Astra Trident2| 57|35l AEZ|X| 2efA ME FEE H2{H OIS

=R

tridentctl get storageclass <storage-class> -0 Json

712 AEE|X] 2HAE AFELICH
Kubernetes 1.60l= 7|2 AE2|X| F22HAE EFsH= 7150 FIHEIJUELICE AEX7L ET =28 S (PVC)oll
F7 =5 NG| gb= 2R 7 252 Z=2H|N 5= O MEE= AEE[X] FHAYLICH

« AEZ|X| 22iA HOlo|M T4 'torageclass.Kubernetes.io/is-default-class'S trueZ MASI0] 7|2 AEZ[X|

A E FolSLICE Aol EE}EP CHE Zto|Lt =M 2XH= FALSER SiMEL|Ct

c [}S HHS ALY 7|Z= AEZ|X| 2HAE 7|2 AEZ|X| AR A 4 Q&L|CT
kubectl patch storageclass <storage-class—-name> -p
{"annotations"

'{"metadata":
{"storageclass.kubernetes.io/is-default-class":"true"}}}"'
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* OREVHR 2 OhE B8 S AME0te 7|2 AE2[X| E2fA FME MAE = ASLHICH

kubectl patch storageclass <storage-class-name> -p '{'"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"false"}}}"'

w3t Trident A14] T2 13 HS0|= 0] FMS Teket oiHE ABLICH

Efoll 7|22 LI B2l tLiet slojof BLICt Kubemetest Al & 014l
J|&HOR XIGHRI YRIDt 7|2 AE2|X| BHATL G HHE SEFLICL

= 3

A rQ
R =
mjo rin
1 2
0%t Tuju
ot
rr >
}\l
rulo

AEE|X| S0 CHot HAIE S AHSIL|CE

0| 0f|= Astra Trident Bl = ZHA|0f| CH3H tridentctlO] Z28t= JSONCZ Hat & Ql= RZo| of QlL|Ct HK

=

ZXslior g JQ REZIE|Z7L AHSELICE

tridentctl get storageclass -o json | jg '[.items[] | {storageClass:
.Config.name, backends: [.storage] |unique}]’

H= X2 ASHSH

=0 —|+I=IE —r°oH|=|L—|E|'

CSI EEZX|E MEFLICE

Astra Trident= 2 AF2510 Kubernetes S2AHY Y= EE MEHMOZ MM ALY £ JELICH"CSI
EZZX 7|5". CSI EEZX| 7|52 AE26HH X4 gl 7f9“ g0 et 2E0f| cist UM AT =9 519 EEto=z
Mgte & JAELICHL LEYS %Ef—?—E Z2XH= Kubernetes E2|XH7F G 7|4Hto| LLEES AMAMSH A QIAL|CEH
L= XY W E= o2 X199 o 7124 JHof| /X[ & UELICH Astra Trident= CHS @< OFF [ E X 0f| A

YIR=S 8 TRHHIE XYY 7o) CS| EERXIS ALZRILITE
CSI EE2X| 7|50 Cish Xpus] Lot AR 017"

Kubernetes= & 7| 11 |et 25 HiQIEY ZES M3 ELCH

* 'VolumeBindingMode'E 'Immediate’ 2 A& 1™ Astra Trident= EZ2X| 214 gl0| 2E&2 MMEILICL &2
HioIZ! 9l =X T2 H|NH S PVCIH MAME of X{2|E/L|C}. 0] 7|2 'VolumeBindingMode 0| E ZX Iﬂ‘lf

Eralss jg.%ﬁxl of= 2o{2H0| MYLICL G 282 28 EE9| oo @7 Aol o/ £5HK| ¢
dHELCt

* VolumeBindingMode £ WaitForFirstConsumerZ M&5IH PVCE AtESt= PODZ} 0| 2F 5! MM El mj7tX|
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https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes-csi.github.io/docs/topology.html
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/
https://kubernetes.io/blog/2018/10/11/topology-aware-volume-provisioning-in-kubernetes/

PVCO| thiet S+ =52l 49 5l vt o] XIHELICH O|FA| otH EZZX| @7 Ao 2t Mg

Hets £F517| 2lo 2&0] &Lt

@ WaitForFirstConsumer?| HIQIE REH= EZEX| 2|0|20| ERSIX| &LICt O] 7|s2 CSI

EZEX 7|sit SEHOE AMEY & AUSLICE

7-
— A
CS| EEZX|Z AI23|2{H C}=20| TestL|C},

* 1.17 O| A2 AlMSHE Kubernetes 22{AE

$ kubectl version

Client Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1elled4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:50:192",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el1e4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

« 22{AHQ9 LE0|E EEZX| 214)( topology.Kubernetes.io/region' & topology.Kubernetes.io/zone')&
A78H= 2|0 20| Q0{0F BHLICE. Astra Trident?t EZZ2X| Q1AIS Q[8f MX|x|7| FMol| 2 AE{Q| =0 0]2{st

20| = * O A0{OF ZfLCE.
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$ 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/o0os":"1linux", "kube

rnetes.io/arch":"amd64", "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"}]

[node?2,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/o0os":"1linux", "kube
rnetes.io/arch":"amd64", "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":"amdo64", "beta.kubernetes.io/os":"1linux", "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]: EB27) 914] o= M

Astra Trident 2E2|X| HAIE = 712 FHof| Wt EES MHMHOZ T2H| KIS E A + JASLICH 2
HA=E= K| HSHOF ot= HHat SH 252 LfEH—H" MEH 'SupportedTopoIogies SES HEY + ASLICL
Olz{et HAEE AESH= StorageCIassesQI 82 XEEl= SH/FHlM ofefE ofZ A0l MM RESHE
a0zt =§0| Y4 ELCt

ocood

ctge Wl

ool o JLLt.
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{

"version": 1,

"storageDriverName": "ontap-san",
"backendName": "san-backend-us-eastl",
"managementLIF": "192.168.27.5",

"svm": "iscsi svm",

"username": "admin",

"password": "XXXXXXXXXXXX",
"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[ & FH =S M35t= | AHZELICE of2{et Y &
FH2 StorageClass 0IM M3 = A= S & 7t5¢t 2ol =52 LIEHHL|CH SAIZ 0| M M3 E =
X gl ol ste| Zeto] Zat=l StorageClasses?| AL Astra Trident= HAIE 0| 252

A MSHL|C}

ocood .
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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": "Netappl23",

"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"},
"region": "Iowa-DC",
"zone": "Iowa-DC-A",
"supportedTopologies": [
{"topology.kubernetes.io/region": "us-centrall",
"topology.kubernetes.io/zone": "us-centrall-a"}

]
by
{

"labels": {"workload":"dev"},

"region": "Iowa-DC",
"zone": "Iowa-DC-B",
"supportedTopologies": [
{"topology.kubernetes.io/region”: "us-centrall",
"topology.kubernetes.io/zone": "us-centrall-b"}

]

_,_

EFHLICE "topology.Kubernetes.io/region" 5

Ol ool M= "reGion" &! "zone" 2{|0|E0| *EEIXI =9 fIXKIE L
gt 2 = fIKIE K™ gfL|Ct,

"topology.Kubernetes.io/zone"2 AEZ|X| ES AI2E

n
b

2tt7|: EEZX|E 21A5H= StorageClassesS N O|EtL|Ct

EHAH LE0| MSEl= EEEX 0|2 7|HeE StorageCIassesE Holslo] EEEX| HEE Tatet £~
AUSLICE oA SHH PVC Q80| it 22 A& Z 5t= AEZ|X| E1t Tridentd| A ®|SdH= 282 MY = U=
L CO| 59 METL ZH™ELICE

CHE Ol S EZSHAI2.
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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= WaitForFirstConsumerZ2 &AM 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|: PVC 4 Sl 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 LletL|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&2 443t PVCO| HIRIE3I2{H PODOIM PVCE A ELICEH CIZ O|E HESHAIL.
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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| /= L=
SO0l A MEHSHES X|A[LICE
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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
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ofzfl Gflof M= A4 X0 2Rt 7=

$ cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
3.0/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
3.0/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
3.0/client/config/crd/snapshot.storage.k8s.io volumesnapshots.yaml

- EoteE U Amo[ A0 AL A
A L.

EERE YHLICh Of2f YAML LM AES HESH U AT0[AS

@ GKE 280l 2R Al 28 2HMS 235ts 32 2HA-UEEHE YK AL
GKEE= UZEE sAT A4 AEERE AE-LICH

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-3.0/deploy/kubernetes/snapshot—-
controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-3.0/deploy/kubernetes/snapshot—-
controller/setup-snapshot-controller.yaml

CSI Snapshotter= £ M3 LICH "Webhook 201 " AFEXE7L 7| & vibetal ARAC RRHES
AAMStD gt 2|AaA 7_,HX1|°IX| golat £ JAEE OH—| Ct. Validating webhook'.: EHRE *"”*F
JHH|0l| XtsO 2 20|22 K™ SHH |—|‘30ﬂ [RBSIX| 2 A7t MM E|X| QE= 2 $HL|CE Validating
webhook2 Kubernetes Orchestratoroﬂ ofsff #+=ELICH FrMES 7*)%0}“ Webhook =502
H L St= SH2 XA S HTSIMA R "0{7|". FR6HK| Y2 AMHAFOLIHAEQ| o E &H&LICH"0{7|

— O Hdi— LS —HA
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$ cat snap-sc.yaml
#Use apiVersion vl for Kubernetes 1.20 and above. For Kubernetes 1.17 -
1.19, use apiVersion vlbetal.
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:
name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

O] Z=2 OtAERf ECIO|HE CSI E2t0|H S Jt2[ZLICt. FMO[2E ARLE '] X7t E &+ AFLICE "|RXA"=
A "VolumeSnapshot" Z4&| 7t AMH|=|HEtE AER[X| 2HAEZS| 7|2 S2|H A-AF0| EEEL|CH

2CHA: 7| Z pvecel A4S MdRtL|Ct

$ cat snap.yaml
#Use apiVersion vl for Kubernetes 1.20 and above. For Kubernetes 1.17 -
1.19, use apiVersion vlbetal.
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:

name: pvcl-snap
spec:

volumeSnapshotClassName: csi-snapclass

source:

persistentVolumeClaimName: pvcl

pvc10|2t= PVCO| CHoH AMAFO| MM E|T1 AMAF O] 0| pvel-snapl = M™EIL|CE

$ kubectl create -f snap.yaml
volumesnapshot.snapshot.storage.k8s.io/pvcl-snap created

$ kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

0| 2 I3l 'VolumeSnapshot' ZHH|7t MM E[R}ELICE VolumeSnapshot2 PVC2t RAFSHH MX| AMARS LIEH =
'VolumeSnapshotContent' Z4X|2} HZ ElL|Ct,

pvc1-snap VolumeSnapshotOf| CH$t VolumeSnapshotContent Z{H|E A a0 AlHEr 4 QIC}
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$ kubectl describe volumesnapshots pvcl-snap

Name: pvcl-snap
Namespace: default
Spec:

Snapshot Class Name: pvcl-snap

Snapshot Content Name:

Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl

Status:

Creation Time: 2019-06-26T15:27:297

Ready To Use: true

Restore Size: 3Gi

ASS LHEHHLICE

3Tt VolumeSnapshotsOl|Al PVCE A A EtL|Ct

AHAS AFESH0 PVCE A Hdths 0= LS OIS HZESHUAIL.

$ 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

| AHAFS K| 38H= VolumeSnapshotContent ZHK|E Al

snapcontent-e8d8alca-9826-11e9-9807-525400f3f660

2IL|C}. Ready to Use Of7HHA=
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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 Oj7HH4&E T etstT = MEIStL|Ct,

2CHA|: M3 StorageClassS AF238H0{ PVCE A A stL|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)Z 4-d5t0{ 0| PVC(Persistent Volume Claim)2t HZeL|Ct,

$ kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82f2885db671 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 1Gi RWO

Delete Bound default/san-pvc ontap-san 10s
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3EtAl: PVCE R%i5h= PODE FoFfLICt

$ kubectl get pod
NAME READY STATUS RESTARTS AGE
centos-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: centos-pod

4ATHA|: PVE ZHEFstL|Ct

1Gi 0|M 2Gi = HHE PV o 37|18 =FsHH PVC H2|E HMEDSIK 'pec.resources.requests.storage’E 2Gi 2
|0 EBHLICH,
[=] [=]
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$ 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: "2019-10-10T17:32:292"
finalizers:
- kubernetes.io/pvc-protection
name: san-pvc
namespace: default
resourceVersion: "16609"
selflLink: /api/vl/namespaces/default/persistentvolumeclaims/san-pvc
uid: 8a814d62-bd58-4253-b0d1-82£2885db671
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 2Gi

0

PVC, PV, Astra Trident 282 37|& =Ql5t0] 2tg0| M2 2Sot=A] &fle = ASLICE
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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
M Of ZZH|X'YEl NFS PVSe| 28 &&S XI2igLct.

1CH|: 28 && 2 X|2I5t == StorageClassE A ELICEH

NFS PVQ| 37|E =H™stz{H HXA 22| X7} "allowVolumeExpansion" 2 EE "true"2 MXst0] 28 2&S
512 E AEZ|X| SHAE 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 AFE5I0 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 L|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£f3d561-b199-11e9-8d9f-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

MEZ BHE 20MiB PVe| 2 7|8 1GIBE =Xt H PVCE ME S pec.resources.requests.storageE 1GBE
AggLct.
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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| 2Sst=X| &l £ QELICE.
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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£f3d561-b199-11e9-8d9f-5254004d£fdb7

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-08f3d561-0199-11e9-8d9f-5254004dfdb7 -n
trident

fosss=ssss=sssesessssosssosossssssss=ssss=s e e

fmmmmmmm==a R et femememame +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e fememema=e femmmmemee e

fressmm=am=s frommoeesosscs s e e m s e e e e fre=m=m==s L X
| pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7 | 1.0 GiB | ontapnas |
file | c5a6f6ad-b052-423b-80d4-8fb491aldaz22 | online | true |

i L e e e

fem=======a R e fe======s e +

=& 7IM27]
tridentctl importE A5t 7|E AEE|X| &2 Kubernetes PVE 7tXE = JSLICH

=8 7IM27|E X|-st= =20l Lt

O| H0ll= 28 7IMR7|E X|dt= E20|H et 28 7IM7(7F = E e[ATF Lok USLICEH
=atolH saHo

'ONTAP-NAS' 19.04

'ONTAP-NAS-Flexgroup' 19.04

'SEE-AL 19.04

'Azure-NetApp-IH! 19.04
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=2to]u st
GCP-CV 19.04

'ONTAP-SAN' 19.04

ZES 7INetof ot Ol = FAYLII?

TridentE 282 7ML M= CH2ut 22 H JHX| AF2 A7t /I&LICE

* S8 T2 Z Containerizing ot 7|& H|0|E &gtS CHA| AL gfL|CH
© $HO| H2 ofZ2(A|0|M0f| CHEH HIO|H ME 22 M8

* @27} dHASt Kubernetes 22{AEE 2|2 =8tL|C}

* XHol =< S0l o =2(7|0] H|0|E{ Ofo|22f|o]d

IIMR7|= oA HSEL?

g7 =8 2YPVve) Y2 =25 7HH 7| EEHI*WM‘I PVCE Mdst= ol AFEEILICE £|ATHPVC IHY =
CHS of| M2t 20| O|&, HIYAH|O|A, accessModes X! storageClassName Z =7+ I eH|0{0f EHL|CL,

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace
spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class

tridentctl 22t0|AEE 7|1E AE2Z|X| 28 7IH 2= Ol AHEELUICL Trident= =& HIEHHI0[EE |XI5t2 PVC &
PVE 4435t =&S 7IHSL Lt

$ tridentctl import volume <backendName> <volumeName> -f <path-to-pvc-
file>

AEZX| 2&E 71N EH E8S Z8St= Astra Trident HAIEQ| O|E1t AEZ|X|0|M SES DR AEsH=
O|£2 X|™EtL|CHOI: ONTAP FlexVol, Element Volume, CVS 25 ZZ). AEZ|X| 252 Y7|/M7| HMAE

5| 23l|0F otH X|HEl Astra Trident QI = 0f| A HMAE 2~ Q/0{OF °”—|Ef. “f ZAE eIt HROHH YAML EE=
JSON PVC mele| Z2E X|FgfL|Ct.

Astra Trident’t 28 7tN27| 283 @M 7|Z =8 37|S 2730t PVCO| 2FEL|Ch. AEE|X| E210[H 0l A
EE2 7IM2 ¥ PV PVCO| thet ClaimRefS Af%ﬁ@l S ELITH FILA| et Yol Y2 Fx PV "7 X
2 AYE|0] ASLICE KubernetesOil A PVC 5 PVE §3 X2 HIQIYSHH AEE|X| E2{A0| RIHA| Hhat H 7N
HAHol| SHA| R 7hA| Hhet Mol o] IH|0| EELICE. Storage Class®| Reclaim H#0| 'Delete’?l 22, PV 4K
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Al 2AE2|X| 2FO0| AH|ElC}.

'-no-manage' Q/£+E AI23t0d 282 71X 2 [ff Trident= ZHAIQ] £ F7| 52 PVC = PVO| CHSH 71 =g
2 HSIX| Q& LICE Trident= “--no-manage' ZiK|2] PV & PVC O[HIES S A|SIE 2 PVt AN E|0{ = AEE|X]|
EES MNEX ASLICHL EE EE Y =8 37| T 22 OHE TU L FAIELICE o] M2 0|2tz
AZ L0 KubernetesE AtE3dt1, IHX| QF11 Kubernetes 2| AEZ|X| 259| 2l0|TALO|2S &2lstH =
Z 20| FELICE
PVC % PVO|| FX40| FIt2|0] EMZ 712 F PVCRF PVIL 2= R =X HEE LIEtLHE & 7K SXO 2

AL EILICE O] M2 X BHLE I1I71°* Si&LCt.

Im
[[ol-
E
E
T
rA
1o

Trident 19.07 O] & HTEOA = PVS HZ S M2[stn =282 7= IH™HM 252 02
Astra TridentE AM2510 7t = Z 2 H[0|E| Z20f| 20| gleH =& 7PX197|01|A1 %
o2 E =I5 AELICH =& 71 27|0f|N LF 7| lst HL(0: StorageClass?t SHIEX] J% —‘?—) V01| CHSt
EIbA| et Mol HMS 'OII Z HZASID PVC B PVE MASt = 28 71N Q7| HHES CHA| A|E5tH 538
USLICE

HO
m
l
?

ontap-nas ¥ ontap-nas-flexgroup 7tH27|
ONTAP-NAS E2t0|H = H-dEl 2} 22 ONTAP 22{AE{2| FlexVol2L|TH. ONTAP-NAS E210[H S AFE35H0]

FlexVol2 7t = X2 SURILICH ONTAP 22{AE0|| 0|0 ZX5t= FlexVol2 ONTAP-NAS PVCE g &
ULt OFXEZLHX| 2 FlexGroup vols= ONTAP-NAS-Flexgroup PVCE 7t 4 Q&LICH

@ ONTAP £&2 Tridentoll M 718 22{H RW 23 0|0{of $HL|Ct 280| DP &9l 22 SnapMirror
& SEE0|EE SEE TridentZ 7t 27| Hof| O]2] 2AE ZE0{0F gLILCE.

@ ONTAP-NAS EZ2I0|H= qtreeE 721 2t2[g = §ELICH ONTAP-NASS2E ONTAP-NAS-
Flexgroup E2}0|H= &= =& 0|2 85X °s§ |Ct.

oIE =01, 0|50| "ONTAP_NAS"Q! #iA=0f| A 0| F0] managed _volume"?l EE= 7t H L2 EHS
A8 Ct.

$ tridentctl import volume ontap nas managed volume -f <path-to-pvc-file>

fossssss=s=ssscscssssssssosossssssss=sssa=s fememe==== fememesmeemaaa=a
L L e i from e fr e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e e fr e fr e e
frems==m=m==s L e fremmmeme== iF
| pvc-bf5ad463-afbb-11€9-8d9£-5254004dfdb7 | 1.0 GiB | standard |
file | cba6f6ad-b052-423b-80d4-8fb491alda22 | online | true |
fossssssssssssesessssosssosossssssss=ssss=s fremmmeme=s fremmmemessmeme=s
fem=======a fememmesessss s s e sese s eessasaa s f=m===== fememema== +

TridentOf| o] 2t2|38tX| 242 'unmanaged_volume'((ONTAP_NAS #Hl=N0|2ts 282 7t Qe{H L2 HHS
AHEELICE.
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$ tridentctl import volume nas blog unmanaged volume -f <path-to-pvc-file>

--no-manage

fos=ssss=s=ssscsessssssssosossssssss==ssa=s fmmmmeme=s fmmmmmmssssema==

e e e e e e e e e e fro— e +

| NAME | SIZE | STORAGE CLASS |

PROTOCOL | BACKEND UUID | STATE | MANAGED |

e e e e e e e e ) fro— e s e

frems=m=m==s e ittt R remmmeme== +F

| pvc-df07d542-afbc-11e9-8d9£-5254004dfdb7 | 1.0 GiB | standard |

file | c5a6f6ad4-b052-423b-80d4-8fb491ald4a22 | online | false |

fossssssssss s e se s s oses oo sssssss s s e fremmmmmeee e

femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4
Tr|dent._ --no-manage’ 21+ ALY I =252 0|53 B /Lt =50| B2 EE|0f QU=X] 2elsHx| gLt

&0l #3522 OIREEX @2 32 =25 /N7 £ ?QOI HILIC.

AEXt X UnixPermissionsE AF2SHH 282 7tHQ= 7|& HIOJt £™-EJ}ELICH PVC ™9
@ L= dHoll= 1M 0j| A unixPermissionsE X| ™5t Astra Tridentlf]l 252 7IHLEE XA|E

OIAL|C}

M H .

ontap-san 7t 27|

Ct. 0= FlexVol Lif 2} PVC2t LUNO|

Astra Trident= T LUNO| ZZ2HEI ONTAP SAN FlexVol= 7t 2 L
OFEE2EX| 2 'tridentct] import’ EE S

O

A
CHef FlexVol8 A14J5t= ONTAP-SAN C2foltet UX[EHLICE T2 392
AFEE 4 UBLIC

t

* ONTAP-SAN #oll= 0| §& Ze&L|Ct.
* 7} 2 FlexVol2| 0|52 i efLICt. Of FlexVololl= 7} 20F hi= LUNO| ShLtak Zetk|of AEL|CY.
* -f Z2{00t & AMBeHOF sH= PVC e Z2E M3 ELICt

* PVC 2| &= |2 |d SollA MERLICE 7|2 MO Trident= PVCE 2t2[6t 1 WAl = 0| A FlexVol %
LUNS| 0|22 HEL|Ct HE|=|X| = EE0Z 7t M '--no-manage’ Z2H1E MEEL|CL

22| =|X| 2f= 'ONTAP-SAN' 282 7IM 2 W= FlexVol2| LUNO| 'LUNO'CE HEE| 1 @lt=
0| L|A|00|E{7} 21= igroupOil BHEI=|0f SL=X| EHQIHOF BHLICE. Astra Tridentoll A Er2|el=
IR 2712 2I8H o] KIS XS MelgLic

2™ Astra Trident?} FlexVolZE 7tX 2t PVC Ho|ot HZTILICE. Astra Trident= FlexVol2| 0|2 PVC-<uuid>
HAOZ HHL T FlexVol LS| LUN2 LUNOS Z H&L|C},

7|1E 2d dE0| gl 282 7= A0l Z5LILL A8 B2 28S /M E 3R HA =82
SEo S 7IHR7|E AR

o
ONTAP_SAN_DEFAULT il =0f| ZXi5t= ONTAP-SAN-MANDATED FlexVol£ 71 22{H tridentctl import
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$ tridentctl import volume ontapsan san default ontap-san-managed -f pvc-—
basic-import.yaml -n trident -d

o e mssssessss s s s e e e e et o memem=
Fommemmomo= oo rererrrrrrrrerrresersrer e Fommeomoe Fommmmomos +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmemrrrrrrrrre e e e e Fommmmo= Fommemmcememoo=s
Fommmmmmm== et Pommmmm== P +
| pvc-d6eedf54-4e40-4454-92£d-d00fc228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’57 | online | true |
Fommmmememsseseseses s s s s e o= o=
Fommmomomme R S e +

@ Astra Tridentd|A| 7t 22{H ONTAP =2&0| RW §30|0{0f eL|Ct. &=&0| DP §3¢Q E2
SnapMirror LA 250|222 EF2 Astra Trident2 7tK 27| Fof| O|2] 2tA|1S Z20{0f EhL|Ct.

element 7tH 27|
TridentE AF23}0{ NetApp Element 2 Z E|0{/NetApp HCI £2E2 Kubernetes 2 AEZ 71 £ Q&LICH

"tridentctl import" BE2| 2l+2 Astra Trident HAIE2| 0|E1t 2E2| 1R 0| U PVC ItU0| HegtL|Ct,

$ tridentctl import volume element default element-managed -f pvc-basic-
import.yaml -n trident -d

fos=ssss=s=ssscsessssssssosossssssss==ssa=s femem==== R e
e e e e e e e e e o fro— e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e ettt e fom -
frems=m=m==s fremeosesessssses e s e s s s o s R fremememm=s 4
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
fossssssssmsss e sess s oees oo sssssssss s e fomsmesmmemea==
femm======a B femm==== femememm== 4

Element S2}0|b{= 5 25 0|22 X|AL|ct Z2E 25 0/20] /= 22 Tridento 25
() 7oyl ZEHAcN QF HEELICE 0l 2HIE HZoleH 28 2Hstel 198 25 0158
RZBLICE 28OS 2AE 252 IS,
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gcp-cvs 7t 27|

GCPOllA NetApp Cloud Volumes Service?} X|st= SES 7t 2{H oiT O|E Al 28 BEE
7|IO§ EE o AII:FloI-|_||:|-.

adroit-jolly-swift 25 ZAZE AF25t0] A=A gepevs_ YEpprO|2t= GCP-CV 282 7IM28{H LIS ™S
AHEELICE.

$ tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-
pvc-file> -n trident

fos=ssss=s=ssscsessssssssosossssssss==ssa=s femem==== R e

e e e e e e e e e e fro— e +

| NAME | SIZE | STORAGE CLASS |

PROTOCOL | BACKEND UUID | STATE | MANAGED |

o e fom -

frems=m=m==s fremeoeesessssse e s e s s s o s R fremememm=s I

| pvc-ad6ccab7-44aa-4433-94bl-e47£fc8c0fad5 | 93 GiB | gcp-storage | file

| €la6e65b-299e-4568-ad05-4£0a105c888f | online | true |

fossssssssss s e se s s oses oo sssssss s s R e e

femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

@ =8 32 /0|22 I & WEL7| 22 S 6| S0, WELH7| B2} 10.0.0.1:/adroit-
jolly-swift?! 22 =8 OEE 02 2 E3t -jolly-swift L] Ef.

azure-netapp-files 7t 27|

=5 ZZ importvol12 AF235t0] BAI = 0| A azurenetappfiles 405170|2H= Azure-NetApp-files 252 7t 22{H
Cts HES HAHTLICH

a0 o

$ tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

Fommmmmmemsmemrrrrrrrrre e e e e e o memeseoes
Fommmmmmm== et Pommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

R e o= o=
Fommmomomme B e e e e S e +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |

Fommmmmmmmsmeososorreroememememe oo memmm o Frommmmomos Fomcmmememomonos
Fommemmomo= o memererserererr s eseee s ee e Focmcomo= ommmcemos +
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—— o

®

AR =S FH[L T

Kubernetes 22{AE{Q] RE RAUX} L E= PodROZ TZH|NUE 222 OIRES 4 Ql0{of gfL|Ct
SILEOI ONTAP-NAS, ONTAP-NAS-O|Z 0| EE= ONTAP-NAS-Flexgroup CE2{0|HE ALE St

NFS S0| ZetL|Ct. 2™HX| g™ iSCSI =77 EREfLIC.

LS — —

ANF 2E°| 28 Z2c= C13/ 0|29 OIRE Z 20| J&LICE o|E E0, OIRE HZ27}
10.0.0.2:/importvol1 ¢! 22 =& ZE& importvol1 YLICH

= T M

|2l H{M 9| RedHat CoreOSOll= 7|25 02 NFS®HSCSIZH 25 A%|=|0f Q&L

Xt =0

rir
00t

NFS =&

IZ2EE 2 M|

NFS £ £ XA RHEL/CentOS
NFS £ & XsSHMAIQ Ubuntu/Debian

®

iSCSI =&

iSCSI 282 A2

rr
o
glo

A S DESHYAIL.

£ S0 NFS MB| ATt AR E|RAE=X] &helstiof LTt

o AR} = S8 XS Yoof 51, JX| 20 ZiE|o|Loj

LS—1L— —

=6

'SUDO yum install -y nfs-utils'

'UDO apt-get install-y nfs-
common’s MEfBtL|C}

* Kubernetes 22{AE2| 2t = E0fl= 1R IQNO| QLO{OF HL|CL * 0|42 4= TH| ZAQUJLICH .

=

* RHCOS HZ 4.5 0|42 ALE3IHLE RHEL E= CentOS HZA 8.2 0|42 'olidfire-SAN' E2[0|H 2 AE35tH=

Z2, CHAP QI= 2 112|Z0| 'etcliscsiliscsid.confOllA MD52 MAE|0] =X| 2Holst

MA2.

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

/etc/iscsi/iscsid.cont

* iSCSI PVSO0||A| RHEL/RedHat CoreOSE A

3t
o
Or2E SH2 XIFs0] Q2] 32t 2 E +JEHHUAIR

Ar2st= AL StorageClassOl| Al discard
SHMAIR "RedHat A",
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_file_systems/discarding-unused-blocks_managing-file-systems
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_file_systems/discarding-unused-blocks_managing-file-systems
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_file_systems/discarding-unused-blocks_managing-file-systems

oZ2EZR 2 H|H| Hy
1

iISCSI RHEL/CentOS . CI2 A|AE! I§F| K|S AK|gL|C},
'SUDO yum install -y Isscsi
iscsi -initiator-utils sg3_utils
device-mapper-multipath’

2. iscsi-initiator-utils H{Z10|
6.2.0.874-2.el7 O|AFQIX|

sfolgtLct.

rpm -q iscsi-initiator-utils

'SUDO SED-
I's/"(node.session.scan\).*\1 =
manual/'/etc/iscsil/iscsid.conf'

4. Ohs 22 &%

'SUDO mpathconf - -enable -
-with_multipathd y -
-find_multiprohs n'

etc/multipath.con
foll debrofs
off o

@ find_multiprohs
noZt E&tE|0]
A=A

efolgfLct.

5. iscsid2t multipathd 7t A&t
SOIX| =telgtL|Ct.

'SUDO systemctl enable — now
iscsid multipathd'

6. "iSCSI" &AMt I A|Z:

'SUDO systemctl enable — now
iscsi'
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oZ2EZR 2 H|H| Hy
1

iISCSI Ubuntu/Debian . C}2 A AE] I§7| K|S HX|EL|C},
'SUDO apt-get install-y open-
iscsi Isscsg3-utils multipath-
tools scitools'

2. open-iscsi 0| 2.0.874-
5ubuntu2.10 0| & (bionic) EE=
2.0.874-7.1uubuttu6.1
0| & (focal)Q!X| &QletL|Ct,

dIiZ|X|-l open-iscsi

'SUDO SED-
I's/"\(node.session.scan\).*/\1 =
manual/'/etc/iscsil/iscsid.conf'

4. O 2= 8%

'sudo tee
/etc/multipath.conf—'EOF'
7|22k {user_friendly_names
yes find_multipath no} EOF
sudo systemctl enable—now
multipath-tools.service sudo
service multipath-tools
restart’ I L|C}

etc/multipath.con
foll debrofs
ofzHof|

@ find_multiprohs
noZ} Egt=[0f
U=X|

efolgfLct.

5. 'open-iscsi’@t 'multirpath-
tools’7 A0 MHE|D
UX=X| gelgfL|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|ZZ| == "open-iscsi"E A|ZSt7| MO iscsiadm"0| L= ERA
ZEE Mo} gfL|Ct = iSCSI MH|AE 510 iscsidE AHS2E AR = JUSLILCL.
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() HiE 159 Seixt S RS ZH(0 it ARSI S 8 AESHIAIR "0i7]".

AKXt L E XS FH]

Astra Trident= Kubernetes 22{AE0| Q= =E0| 2R3 NFS U iSCSI E2 AI50 =2 MX|E 4 QELIC} 0|AHL2

*HIEL 7|5 Ol * Z=2HM 331*519°§ * MZ =X 4&LICE #x] 0] 7|52 * CentOS, RHEL % Ubuntu * £
A= 2o MEY = USLILE

o=2 T M-

0] 7|52 %I8H Astra Trident= tridentcti2 AFH25H0 HHE | MX|E 2|3t '--enable-node-prep’2t= MZ2 AX|
Ee|0E TEEL|CE Trident HAKKLZE U= HIES| AR —.—% 2M "enableNodePrep"S Ar28fL|C}.

I7|X| SY/E= ME[ATF A SQUX| AKX 3 2RIt & X[A[ELICE 0] 7|52 JHR/EHIAE 2HF0fA
MEZ = AT NQHE *HIEH 7|5 * 22, 2HECE * AT K| UASLICE

[P VN=]

@ '--enable-node-prep' HX| S M2 Astra Trident’t 252 XAt 20| OFREE I NFS 3! iSCSI

tridentctl2 B =l Astra Trident A X|0f| --enable-node-prep' 2217t L et=l AL C}

O O

ajo

Zhejo| - ELICE
1. MX|o| A Z Astra TridentZ} A3 E|l= L EE SE8HL|C}
2. 371 28 2 A(PVC) RK0| O|F0{X|H Astra Trident= 2t2|5H= BHlE 5 StLIO|A PVE MM EHL|CE,

3. PODOIA PVCE At235t2{H POD7t Akl = 20| 252 02 ESH| 2l Astra Trident7t 2 2 8tL|CE. Astra
Trident= Z 3 NFS/ISCSI 2210|HE QEIZ|EIE “I|°f_' Qo MH| AT 2 AEfOIX] =tolBtL|CE 250
OF2EE|7| Mo o] ZtH0| ~HELICE,

HAX LEO| FH|E SES UIRESH = A HM| Ao Y Z o HOt M EILICE Astra Trident 2|52 #HE

AFEtO| NFS2tiSCSI REZIE[0 HX| gt= 3t 0|F9 RE E OIREL A

ol2{st EHHO =2 Astra Trident= Kubernetes 22{AEQ ZE L E0| 258 OIRE
QEZ|E|IZt JY=X| &olgt £ QI&L|CEH NFS 222 22 UELH7| HMHUME 28 %
Tridents Hol=H2 ARE HHS NHEOR P2l +& U, ALRAHS Cfed 9f o
olAL|C}

M H .

Astra TridentS 2 L|E{2IgtL|C}

Astra Trident= Astra Trident2] 852 ZLIE{2SH= O] AF2E £ Q= Prometheus HIEE! AEXOIE NEE
2|t
Astra Tridentl| M X Zd6t= HIEZIE Edf LIS S 28T 4+ USLICE
* Astra Trident2| AEH Bl 1M S A& EQISHMA|. MEX Ol XA 0| O AH| O|RHX|=X|, | AHZ =gl
(o]

@ 712X O £ Trident2| HEZI2 '/metrics' 2™2| EtZI LE 80010f| EA|E!ILIC} Trident7t AX| &l AL
ol2{st HIEZI2 7| 2XOo 2 * 2t M3} ElL|Ct

—_ 1 =

166



st
* Astra TridentZ} A X|%El Kubernetes 22{AE

* IZ2HE|RA(Prometheus) QIAEIA 0|22 & £ JGLICH"ZE|0|HE Prometheus #%" EE&= PrometheusS
2 MUSIEE MENS £ QIEL|CH"H|0|E|E 0 Z2|H[0[ ",

1CHA|: Prometheus 2 EZE MO|gtL|C}

HEES 8ot HAE Astra Trident?} 2t2|5t=, d&sts 2& S0l el F2E B 22{H Prometheus EHZUS
Molsfjof BrL|Ct. 07| "E 21" Prometheus %! GrafanaZ Astra Trident2t &7H| A28t HE2IS HAMSH= S0
CHoll MESLICE o] S 20N = Kubernetes 22{AE0f|A 2B XIE PrometheusE A85t11 Astra Trident2|
HEZIS U7| 2|8l ServiceMonitorE MAlst= diH S MG |Ct

2CHA|: Prometheus ServiceMonitorS THSLI|C}

Trident HIEE!S 4AH IOPE:I':':‘ EEIHIE CSI MH|AES ZHA|3t T HIE|RA TEO|A =4l CH7 |3t Z2H|HRA AH|A
SDL|E{E oHE0{of EL|Ct. ME ServiceMonitore| 22 L1 ZH&L|Ct

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

0| ServiceMonitor F2|= '&tS 2t CSI' MH| A0 M BESHEl X HEE HMEI0 55| MH|AQ| LAHRQInE ZHEL|CE

k2t O|X| Prometheus?t Astra Trident2| HEZIS O[St =2 LM E|AELICE

kubelet2 Astra TridentOll M I H|23H= X X|E 20| XtAte] ZX X|HE S8 U2 "kubelet_volume_*" X
|

XEE ==YLIL Kubelet=s AZE =&, Pod & X2[sh= 7|EF LIE ol Cet YEE MY = ASLILEL 2
HZESHIAIR "o 7",

3CHA|: PromQL2 AFE5H Trident HIEE! 32|

PromQL2 AIAIE = # ¥4 CIO|H S HHetsts A2 TE= o Hgguct
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https://github.com/prometheus-operator/prometheus-operator
https://github.com/prometheus-operator/prometheus-operator
https://github.com/prometheus-operator/prometheus-operator
https://github.com/prometheus-operator/prometheus-operator
https://github.com/prometheus-operator/prometheus-operator
https://prometheus.io/download/
https://prometheus.io/download/
https://prometheus.io/download/
https://prometheus.io/download/
https://prometheus.io/download/
https://netapp.io/2020/02/20/prometheus-and-trident/
https://netapp.io/2020/02/20/prometheus-and-trident/
https://netapp.io/2020/02/20/prometheus-and-trident/
https://kubernetes.io/docs/concepts/cluster-administration/monitoring/
https://kubernetes.io/docs/concepts/cluster-administration/monitoring/
https://kubernetes.io/docs/concepts/cluster-administration/monitoring/

CHE2 A8 e = A= R 7HX| PromQL #2[JLICt.

Trident el HEE 7t SL|Ct

* Astra Trident** 2] HTTP 2XX S&&

(sum (trident rest ops seconds total count{status code=~"2.."} OR on()
vector (0)) / sum (trident rest ops seconds total count)) * 100

* Astra TridentOf|A| MEf ZEE S| ¥ 2 REST SHQ| H|E**

(sum (trident rest ops seconds total count) by (status code) / scalar
(sum (trident rest ops seconds total count))) * 100

* Astra Trident Of 2|3l A E ZHo| W X|& A[ZHms)

sum by (operation)

(trident operation duration milliseconds_ sum{success="true"}) / sum by
(operation)

(trident operation duration milliseconds count{success="true"})

Astra Trident A8 YEE SQl5tHA|I2
- g 28 37|
trident volume allocated bytes/trident volume count
- 2t wollc oM Z2H|HUE & 28 27

—

sum (trident volume allocated bytes) by (backend uuid)

NE =28 MEFS 7INSLIL

() ol 7I5S kubelet HIEZIE £Es ZL08t ALBE 4 YALICH

kubelet volume stats used bytes / kubelet volume stats capacity bytes *
100
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Astra Trident AutoSupport 22{|H E2| of CHoH XtA|S| LOotE AL
7|2X O Z Astra Trident= Prometheus HEZ! 8l 7|2 dollE HEHE 0§ NetAppoll & HLICT.

* Astra Trident7} Prometheus H|E 2!
&0f| --st& F-autosupport' E2i3E

* Astra Trident= EE "tridentctl Send AutoSupport"E S8l 2% Al NetApp X[H 2= ZIH|0|H 205 H¥H
AELICH 205 HYZESI2{H Astra TridentS E2|AHalj0oF ThL|CE 215 MIE3817| ol NetApp2l L0
S9o|sf{of BtL|Cthttps://www.netapp.com/company/legal/privacy-policy/["7HQ! M Hz K xH"A],

* XIHE|X| %42 B2 Astra Trident= X[&h 2442 SOt 2O E 7H4FLILCL

* '--since' EEIE A 210 HE 7|7t2 X[HY = JUSLICE. 0of|: 'tridentctl send AutoSupport --since=1h'

0| &= Astra Trident@t &4 BX[=|l= EE2|HE Xt3 X[ AHO|HE S =& & MESEL|CE ol A Z4E[0]L

O|0|X|E US £ USLICH "Trident AutoSupportS F=SL|Ct".

Trident AutoSupport= 712! A HHE(PIl) EE= 710 WEE FESHALE MESHK| ELICE o] ®F2 2 &l

HSELICH"EULA" Trident ZAE|0|L] O[O X| XtA|0l= M EE|X| ot&LICt GO[E 2ot 9! A =2|0f| CHEt NetApp2l

- 240]| CHeH RHM[S| YotE 4= USLICH 07"

ool

Astra Tridentol| M EH HO|2E9| of| = Ct2 3} Z&L|C.

"items": [
{

"backendUUID": "f£f3852e1-18a5-4df4-b2d3-£59f829627ed",

"protocol": "file",

"config": {
"version": 1,
"storageDriverName": "ontap-nas",
"debug": false,
"debugTraceFlags": null,
"disableDelete": false,
"serialNumbers": [

"nwkvzfanek SN"

1,
"limitVolumeSize": ""

by

"state": "online",

"online": true

* AutoSupport HIA|X|= NetApp2| AutoSupport AIEZQIEZ
O|O|X|E M&ESH= AL -image-registry’ 2215 AIEE £

* LESH MX| YAML DM S MAHste] ZTEA| URLE 74T & JELICL 0= E2to|HIEct install --generate
-custom-YAMLZ 0|28l YAML It S MAstn E2|H E B X (trident-deployment)2| E2|HE X5 X| 2
ZE|o| o] CHt —-proxy-url' FHS F7I5ts YA Z JHsSICL,
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Astra Trident H| E2!S H| 2t 3}18tL|CH

* HE2IZ 2 6HX| (O 2™ (--generate-custom-YAML' Z2f1E AL2SI0]) AFEX X|H YAMLE MM5t0 0|2
HMESHH AEZ-main' Z4E|0|LH0]| CHoH S E&|= "--metrics' E2{2E K| i OF L.
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DockerES £|¢t Astra Trident

E O e e
HHIES 2ok A Q7 Ate
Astra TridentS T2317] Ho| SAS0| B4 T2EE A 27 AFRE SKIshT 410} BILIC
C BIEI RE B FFSHER| HoILICH 27 AL

* X el = HH2| Docker?t BX|=[0] Q=X| 2RI BfLICt. Docker H{TO| QEHE[RH "2 X Foi= H[O| EFLICH

docker —--version

*DIZEE AME 27 AF0| SAEN HX 3 -0 A=X| eletct.

OZ2ES 2 M| Hd
NFS £ & XsIAAI2 RHEL/CentOS 'SUDO yum install -y nfs-utils'
NFS 2 X Xs}AAIQ Ubuntu/Debian 'UDO apt-get install-y nfs-

common’'S MEiBFL|Ct
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oZ2EZR 2 H|H| Hy
1

iISCSI RHEL/CentOS 7 . CI2 A|AE! I§F| K|S AK|gL|C},
'SUDO yum install -y Isscsi
iscsi -initiator-utils sg3_utils
device-mapper-multipath’

2. iscsi-initiator-utils H{Z10|
6.2.0.874-2.el7 O|AFQIX|

sfolgtLct.

rpm -q iscsi-initiator-utils

'SUDO SED-
I's/"(node.session.scan\).*\1 =
manual/'/etc/iscsil/iscsid.conf'

4. Ohs 22 &%

'SUDO mpathconf - -enable -
-with_multipathd y -
-find_multiprohs n'

etc/multipath.con
foll debrofs
off o

@ find_multiprohs
noZt E&tE|0]
A=A

efolgfLct.

5. iscsid2t multipathd 7t A&t
SOIX| =telgtL|Ct.

'SUDO systemctl enable — now
iscsid multipathd'

6. "iSCSI" &AMt I A|Z:

'SUDO systemctl enable — now
iscsi'
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oZ2EZR 2 H|H| Hy
l 1

isCs| 2 . CHS A|AE I§7|X| S MR|gct.
'SUDO apt-get install-y open-
iscsi Isscsg3-utils multipath-
tools scitools'

2. open-iscsi 0| 2.0.874-
5ubuntu2.10 0| & (bionic) EE=
2.0.874-7.1uubuttu6.1
0| & (focal)Q!X| &QletL|Ct,

dIiZ|X|-l open-iscsi

'SUDO SED-
I's/"\(node.session.scan\).*/\1 =
manual/'/etc/iscsil/iscsid.conf'

4. O 2= 8%

'sudo tee
/etc/multipath.conf—'EOF'
7|22k {user_friendly_names
yes find_multipath no} EOF
sudo systemctl enable—now
multipath-tools.service sudo
service multipath-tools
restart’ I L|C}

etc/multipath.con
foll debrofs
ofzHof|

@ find_multiprohs
noZ} Egt=[0f
U=X|

efolgfLct.

5. 'open-iscsi’@t 'multirpath-
tools’7 A0 MHE|D
UX=X| gelgfL|ct,

'SUDO systemctl status
multipath -tools"SUDO
systemctl enable — now open-
iscsi.service’SUDO systemctl
status open-iscsi'
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Astra Trident 7+

DockerE ¢|2t Astra Trident= NetApp2| AEZ|X| ZSES 2|ot Docker 0| ZA|ARID =IH SSHEILICE £ g2

oHdH-d 4 oT
X7 ZHES B4 S YEE AE2|X| ZAZ0|M Docker SAE 0|2 AE2|X| 2|AA0 TRH|KY o
el S KA.

Astra Trident2| 0f2] AAHAS SAUSH S AENAM SA|0f A = ASLICH 0| F S3ll o EEIII NES= Rt
AEE|X] REO| SAl0| HBY 5= A2H, Docker EE0 AIEEl= &

most A
E HZTSHMUAQ "HHEZE 2|oh AP @ Atet. 4 M QAT ZEE|J =X QIS = Astra TridentS HHZES
ZH|7t 2|} ELCE

Docker 22| Z2{121 2H(H T 1.13/17.03 0| &)

A ZFsE7| Hof|
@ 7|1& |2 WHOE Astra Trident pRE Docker 1.13/17.032 AH8¢tt 22, #2| E2{00 HHS
AH2317| Fol| Astra Trident ZEMAZ FX|5t1 Docker HI2E CHA| A|ZHsH{OF SHL|C}
1. A3l Fol R E QIARA FX|:

pkill /usr/local/bin/netappdvp
pkill /usr/local/bin/trident

2. DockerE CHA| A|ZfELICE,
systemctl restart docker
3. Docker Engine 17.03(MZ& 1.13) O| 40| MX|=|0f Q=X| ZlgtL|Ct,

-

docker --version

HZ10| £[41 O] OfL|H "2 K|S ZA|SFAHLE KO ERfLICt.

THA|
1. 74 oS st CH3at 20| M2 X[FELICH
° config 7|2 f°a' 0|£2 config.json O|X|Zt §5t= 0|E2 OIY O|E2E config M2 XM AHEY
UESLICH M IAL SAE A|AHIO| Yetc/netapdvp' CIZ E 2|0 Q!0{OF BFLILC.
o 23 £F: 22 £F(debug, info, warn, error, fatal)2 X|GgfLICt 7|22 FHE LICE
° debug: CIH 24 S MEE = U=X| HEE X|IFLHLICL 7|22 false YLICH TRUER! 2@ 20 &2

IHI‘I 0| o|'|__||:|-_

I Ty mHelo| 9|X|E gLt
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sudo mkdir -p /etc/netappdvp

i, T mAS Mgt

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": "secret",
"aggregate": "aggrl"

2. 22| Z220Q1 A|ARS A3 Astra TridentS A|ZFELICE

docker plugin install --grant-all-permissions --alias netapp

netapp/trident-plugin:21.07 config=myConfigFile.json

3. Astra TridentS AI83t0] LM E A|ARIS AE2X|E ADBHL|CH

a. "firstVolume"0|2t= 0|52 282 ML Ct.
docker volume create -d netapp —--name firstVolume
b. ZAEO|LAT A|ZHE W 7|2 252 HEELICt

docker run --rm -it --volume-driver netapp --volume

secondVolume:/my vol alpine ash

C. "firstVolume" 282 M|7{gfL|Ct.

docker volume rm firstVolume

7|& HEH(HH 1.12 0[5}

AlZst7| o
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1. Docker H{T 1.10 0| &f0] HX|=|0f RA=X| efoletL|Ct.

docker --version

HZ10| £[41 H{7H0[ OfL|H H K|S YO ESHYAIL.

curl -fsSL https://get.docker.com/ | sh

=, "HE X|E S mELCH.
2. N|AEIO| NFS Y/E= iSCSIZF LM E|0 U=X| telgthL|ct,

ChA|
1. NetApp Docker Volume Plugin &X| 5! L A:

a & Z=OMLREE 3l &% 27|

wget

https://github.com/NetApp/trident/releases/download/v21.04.0/trident-
installer-21.07.0.tar.gz

tar zxf trident-installer-21.07.0.tar.gz

b. 8X|g Z=2| /X2 0|5:

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. 7 mHo| 9|X|E HgelLCt.

sudo mkdir -p /etc/netappdvp

d 74 oS Mystct
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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": "secret",
"aggregate": "aggrl"

EOF

2. HiO|H2| S BiX|5tn 7 MU S WPt = YUsh= 71 TS AHESH0] Trident CIlES AIZFELICH.

=~

(D) mmetx ik 3t 28 Satol#ol 712 0|22 "NetApp"@lLiCt.

=
ro
=)
>
)l
rn
ot
=2
rr
o
o

(@]

Q
@

e
—
ro
m
=
=)
[>
i
>
00
ot
2
MhT
i
o

dgot

i

2|8t 4 QaLict

docker volume create -d netapp --name trident 1
4. HH|0|HE AIZHE I Docker 25 ZZH|X'd:

docker run --rm -it --volume-driver netapp --volume trident 2:/my vol
alpine ash

5. Docker 28 H|A:

docker volume rm trident 1
docker volume rm trident 2

A AE A|ZF A] Astra TridentS A|ZHeHL|CH

systemd 7| A|ARIO[ MZ BR[| IpA

212 git repo2| 'eembl/trident.service.example® 0| A &S 4= QU&LILCE,
CentOS/RHELO|M ItYS AFESI2{H C

r
128 2HTHAIR.

1. ol

o

SHHE 1Kol SARILICE.
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cp contrib/trident.service.example
/usr/lib/systemd/system/trident.service

1 HH™ 2)S E210|H o|Et 7Y MY HZ(F 9)0fl SAH HESH etE S AL

=
AEHE 2TSLES AlAT CHA| 2E:
systemctl daemon-reload

4. MH|AE 2tM3etL|CY
O] O|E2 'Jusr/lib/systemd/system' C|2IE2|0f| Q= THAO| 0| S0 2t HtEIL|Ch.
systemctl enable trident
S. MH|AE AlZFetLCt,
systemctl start trident
6. MEHZ =L},

o

systemctl status trident

() o3l mas 25 wotct stemetl daemon -reload’ FEES Asto] ¥ Al HolghLict

Astra TridentE & 18|0|=5t7{Lt H|7{EtL|Ct

A F2l 250 %'%% ZX| &1 Docker& Astra TridentE tHSHA| F2|0|ET £~ QJELICH Ya2||0|=
{19l 717

DTEMA Bol= Ol Al X|AISH= docker volume B&E0| 335X Zot= B2 7|7t0] A2 Z2{TQ10] CHA|
AISHE 71X 22 TZ I M 222 0IRLESH 2 ¢ALIC}H CHEE| AL & % o|Lyo| &ZE!L|C}.
agol=

DockerE /ot Astra TridentS @ 32{|0|=612{H C}S HAIE AL,
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docker volume 1ls
DRIVER VOLUME NAME

netapp:latest my volume

2. Z2{0¢l Higtygst:

docker plugin disable -f netapp:latest
docker plugin 1s

ID NAME DESCRIPTION
ENABLED
7067£39a5d£5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. ZEz{aQ 90| E:
docker plugin upgrade --skip-remote-check --grant-all-permissions
netapp:latest netapp/trident-plugin:21.07
@ Astra Trident2| 18.01 &2|A = nDVPE CHAIRILICE. 'NetApp/ndvp-plugin' O] 0] X[ 0f| A
'NetApp/EZ|HE - E2{0QI' o|0|X| 2 2F ¢ 12{|0| =35Hof grL|Ct.
4. Z2{10l g%}

docker plugin 1s

ID NAME DESCRIPTION

ENABLED

7067£39a5d£5 netapp:latest Trident - NetApp Docker Volume
Plugin true

6. 2F0| EAIE[=X| =lgfLICt.

=

docker volume 1s
DRIVER VOLUME NAME
netapp:latest my volume
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Astra Trident(20.10 O|™)2| 0|7 H{F0f|A] Astra Trident 20.10 O|AC 2 H2||0|=Est= ER

— oT
QEIL UM & UBLICH XA LIS S S MESHIAIR "2zl 2H|", QF7} SstE oI
() =200 viggerstn B210912 FAS Crg 27} 74 0h7H H4 "docker plugin install

NetApp/trident-plugin:20.10 — alias NetApp --grant-all-permissions config=config.json"=
HMesto] ZRt Astra Trident S A X|s{OF BfL|Ct

X[ ®A
Docker& Astra TridentE M|7{6l2{™H CtS HAHE S 2.

|
1.

ot 2= 2ES ML T

I
= o
2. Z2{1¢l H|gtygs}:

docker plugin disable netapp:latest
docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
7067£3%9a5df5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. 22121 HH:

docker plugin rm netapp:latest

=H= XA

EE?E"—ttd

st 32 X|HEl Astra Trident E2I0|H O|E2 ALESI0] EZFE docker 28 HH2 ALESIH E&E2 £/A M4, 22
MM Bl HAHY  JEL|CH

=52 JEYLIC
" 712 0|52 A8t E2to|HE 2ES MBIt

* EZX Astra Trident QIAEAE ALE3I0| 28 MA:

docker volume create -d ntap bronze --name bronzeVolume

ORREEE

ro

B "g4", E2to[H 7|2 gt0] AHEELICt
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28 27|12 WHOIBLIC TS OIS AE0t0] S20|H2 20GiB E5S YA BLICH

N
re

docker volume create -d netapp --name my vol --opt size=20G
28 371 84 E9I(0l: 106, 20GB, 3TiB)7t Ztel H= 2l0] Zetel 2RtAR HAIELIC)
|E XIHSHA| o™ 7|22f2 GYLICH 27| Bel= 2(B, KiB, MiB, GiB, TiB) = 10(B, KB,

CHRIE
MB, GB, TB)9| 7157(1@-9% HHE > QUELICH TS Hel= 2 o| HEMES
AFEBILICHG=GIB, T=TiB,...).

=ES ML

* CHE Docker 2E1t OHXIHX| 2 282 HMAHELICH

docker volume rm firstVolume

(D) scmolof-sAN S2fojHE ALBE 1 10| oolAls 2ES ARISHD AFBLIC

o

DockerE 92t Astra TridentE & 12|0| =5t ™ CHS THAE S A

Ml
r

= ddgct

L EEo

ONTAP-NAS, ONTAP-SAN, Zidfire-SAN, GCP-CVS AE2|X| EEZI0|HE A2 Ul Astra Trident= 2 &2
X = AESLICH. ONTAP-NAS-Flexgroup EE= ONTAP-NAS-0|Z 0| E2I0|HE ALY W= SH|7}F X[ = K|
gELICh 71Z 2BUM M 252 ddstH M 240 Mg E LTt
o =
=
docker volume inspect <volume name>

* 7|1E EBUM M =282 YIELICE O|FA otH M AAk0| M ELICE

docker volume create -d <driver name> --name <new name> -0

from=<source docker volume>
o 7|1& AHAIM M 2ES YIFLICH M AHA2 HYSHK| FSLICH

docker volume create -d <driver name> --name <new name> -0

from=<source docker volume> -o fromSnapshot=<source snap name>
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o

[me@host ~]$ 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": "2017-02-10T19:05:002",
"Name": "hourly.2017-02-10 1505"

[me@host ~]$ docker volume create -d ontap-nas --name clonedVolume -0
from=firstvVolume

clonedVolume

[me@host ~]$ docker volume rm clonedVolume

[me@host ~]$ docker volume create -d ontap-nas --name volFromSnap -o
from=firstvVolume -o fromSnapshot=hourly.2017-02-10 1505
volFromSnap

[me@host ~]$ docker volume rm volFromSnap

QIRoM Y =F0 AMABILICE

Trident*2t * 2 AHE50] ZiE|O|{EE 20 M MY E 25 &K|(E= sie 2 E2)0 AMAY & JASLICH * THE[MO|
ol me AI*%!OI Astra TridentOf| Al X|&l5H= AL(0|: "ext4"-formatted"/dev/sdc1"2 Astra TridentS S5l

MM AT 2= YSLICE.

CEO|HE =& g

2 ﬁ 2|X| E2t0|Hofl= et FM0| A2, =& W4 Al 015 XIFsIH 2UE ASA X FE 4= AFLILH.
FHE AEZX| A|AHI MEE|= M2 OFHE FZSHHAI2.

182



ML

'plitOnClone’'s MEfBfL|C}

MM = Sof oj2{3t M ZIEHBILICE CLI S5t B0f o' HARLE ALBSI0] S 412t 2t

Mol ct.

-E- oo T H 1=
HlZetct. o|2{¢gh Zf2 JSON

o

H
o
2o 37| 7|1EMOZ 1GIBE MM E/L|CT.

= ok TRHFLYLICE 7= Thin
ULICE. Ras k2 YS'(M ZRHHY) 3 B E (Y
L

-_

—

J2{H AHL HAO| lshs 2t 2 ™ EILICEH
7|22 USYULICE F, 2&0f tholl AHAO| XIS =2
MME|X| ot&LICH AEZ|X| 22| X7} 2H-SHX| b= 3t
"default"2t= HAO| ZE ONTAP A|AEIN| ZX{SIH, Of
MM 6A|Zt, 28, 2F AMHAKS MMSHT QX|BHL|Ct
AL EEE|0 Q= HO|HE 282 RE
C|ZE{2|0f|A] '.snapshot' C|IHEE|E A0l 27 £
UAELICH

O|&A| otH AR ofjH| S 20| o= HIE2

MEELICL 7|222 3fo] gl&LICt &,
snapshotPolicyE MEHSH 22 ONTAPZt
snapshotReserve(2HEH O 2 5%)E MEHSIHLL
snapshotPolicy”Z} none?! A< 0%E MEIRIL|CH 2E
ONTAP Hl=0f| CHh 74 Mo A 7|2
snapshotReserve {2 A& + A2MH ONTAP-NAS-
0|2.0| £ M3t ZE ONTAP HAl=0f LSt 28
MY SR AEY £+ JASLICL

£ 22 WM mj ONTAPZL &9 2E0IM FA|
= =g ELCh 7|22 false YULICL 2EEE 22
te AHE AlEollz AEZ|X| 2E8HE =Y 7127t

>\I

i 27| M20 48 ZA SESE 49 =280
ot= A0| 7 E5LCE olE = &
CIO[E{H[O| A S SHSIH B2 AlZtS Hofd = UX|T
AERX BY qit= O QIR FA 2ES

=2lsts Aol Z&LIC.

ML €2 JHT il Mt
U jo % rHU ol

O|ZA| stH A =E0fl NVE(NetApp Volume
Encryption)7t 7|2X O 2 'false’ 2 MY EL|Ct. O] SM2
ALE3%t2{™ NVE 20| AT SR AE0f| A 2 3tE|0f
A0{0F BHL|CE.

@ NetApp Aggregate Encryption(NAE)2
G TridentOl| A X| 4 =|X| 45 LICt.
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Ltm o2 Ee|

CHE =7t 82 isCsI * of| 2t LT} *

o
ofzl ol 2 FZSHHAL.

* 10GiB 28 MA:
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on  of

off A AHB3t Mg MESLIC H[EH(BE)
FEH I HIO|EE S2IRE AS2E 0|SEX|
k<13 |_||:_|.

Z U nx
m

My o
0>|

mz
(ol=}

=5 KHM[of chst M3t Riets
A2 A2 -rwxr-XR-X' E._
MHEE|H roote= AFAHE
A0 RS EL|Ct

HogtLICH 7|2Mo=2
= =Xt B7| 07552
JLICH SIAE = 2R}

O|AE "o 2 HASIH SEOf| AMNASH=

2210|H E0|| '.snapshot' C|H E2|7} TA|EIL|CH

7|2 Zt2 falseZ, O|= '.snapshot' C|AIEE|2| 7tA|H 0|
7|2Mo 2 SiA =0 YSS 2f0|gL(Ch 34 MySQL
0|0|X| & Y& o|0|X[= '.snapshot’ Ela—*!EEWf HAIE
[ of| &2 ZHS5HK| t&LICE

20 AFRE AALE HMS MHSL|CH 7|2
7|22k Lich

S50 UM ASHE O] AEE 2ot AEMY S HFEL L]

7|222 UNIXQLICH 23 252 UNIX2t Mixed
AL|Ct.

a3

iISCSI 288 TUst= 0| AFRE| = IHY A|AH
A'iI'|O|‘L_||:|' 7|E }'8 extd I0==|__||:|_ TTB-L_I- m% ext3,
ext4, xfsL|Ct.

0| "false"= M™StH LUNS| &7 &&t 7
SHA|EILICE 7| 222 "true"ULICt. &, 250 27t0]
BEStD 252 LUNOAM M7|E 588 £ g2
ONTAPUN SAEO| LEILICE ESHO| M2 ALESHH
SAEJHHO|HE ANE I ONTAPO|A XtE

SUS MRS 2 JASLICEH



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| k0 ARHAF HMO| "2 2l AR Trident= 0%2] A== Of|H| SZ2t2 AHETL|CY.

+ A2 0| gim Az o] B2t0| Sl EES MNBLICE

docker volume create -d netapp --name my vol --opt snapshotPolicy=none

© AHSE POl GlE 2F A 10%2] AFEAF XY AR ofH| S MLt
docker volume create -d netapp --name my vol --opt snapshotPolicy=none

—--opt snapshotReserve=10

- ARHAE FH D 10%02] AFBRE XIT AwiZ ofH] B7H0] Qs BES MABILIC

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy --opt snapshotReserve=10

e

© AHAHME A0 EES M5t ONTAPL| 7|2 A4 Of|of SZHYEH O = 5%)S XM ETLICE

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy

Element AZEQ{ 28 M

Element 2T EQ0| SM2 2E1} 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||= CI30| X

of

QoS MO|7k HEEI C13 MEB 74 TIUS HXGHIAIL.

"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

186

0ot

=L
28 37|, 7122 168 T 74 ¥2. 7|22
3

7|":"5G"}.

rr

512 S 4096 & SILIE ASELICH 7| 23t2 512 &
T4 25 DefaultBlockSize LILCE.



?l 740l M= Bronze, Silver, Gold2| Ml 7tX| FM Fo|7} AIELILE. O[2{et 0|F2 Y= X|FE LTt

* 10GiB =& =& 4.
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

GCP =& &40 et cv

GCP E=2to[HofA cvsof thiet 28 49 542 Ch3a Z&Lct

SME MedstL|Ct =l
‘37 ULICH =8 CVS- A5 28090 A2 7|2XMOZ 100GiB,

A7|=
CVS 289 —?—3OOG|B°'|—|EP

XHa' =89 CVS MH|A =2 7|2XOZ BFQLICE
Sx=kls &8 HZE D20 gl 5.“3?:! L|C}.
ObALOJ|H| O A stH A% oy -3-.7_*0| ISt HI2Z
MMEILICE 7|22 no 20|, O]= CVSH M A%
o] 3ZHYLEEOZ 0%)S MEHSICH= 90| ILCt,
ofl
* 2TiB 25 MAM:

docker volume create -d netapp --name demo -0 size=2T

* 5TiB Z2[0|H =& M

(<K=}

docker volume create -d netapp --name demo -0 size=5T -o
servicelevel=premium

CVS ds =282 2 2|4 28 37|= 100GiB, CVS =2&2| 22 300GiBYL|Ct.
Azure NetApp Files 28 M

Azure NetApp Files E20[H{0f| Ciot =& M4 M2 Ci3at Z2&LICHL
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FHS dEigLC 243
‘A7 YL =& 37|= 712X 22 100GBYLICt.
of

* 200GiB =& M4:

docker volume create -d netapp --name demo -o size=200G

XA =& 371= 100GBYLICE.

CHA|
1. #ZE 22| Z2{ 391 8 (0l docker plugin B AFR)2 AF38I0] Astra TridentS A Q1 2 Ct23} Z40|
=Lt
# docker plugin 1ls
ID NAME DESCRIPTION
ENABLED
4fb97d2b956b netapp:latest nDVP - NetApp Docker Volume
Plugin false
# journalctl -u docker | grep 4fb97d2b956b
BZE 22 £E0HAM= U222 2XE Tthe = JA0{0F LT FE0HK| @f2 22 O 222 g4ste =
UAELICE
2. [ 2Z S AESI2{H [ 2L S M8 E %%t E2{1012 XL}

docker plugin install netapp/trident-plugin:<version> --alias <alias>
debug=true

L= 28aglojojn] EX|E FR tHa =g

mjo
Tkt
0x
ot
oo
r
o

docker plugin disable <plugin>
docker plugin set <plugin> debug=true
docker plugin enable <plugin>
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3. SAEQ|A HIO|H{Z| XIHIE A= 2R SAEQ] '/var/Iog/netapp dvp' CIEIEZ|O|M ZOE AR
USLICE CIHO 2L 2 AESHHH 21018 4 ff -debug'E X|™EL|C

e
o
]
ro
Mo
nx
>+
ot
N
-
Mot
0x
_to'_l-
_o'l
k1
et
i)
0jo
ia
r|5
=2
>
Ral
N
H
>

i
4>
80
o>
-
o

* PVE ZiH|0|H0f| O2ESH= ol X7t !
Q% 7| X| Zt2|XHE AFESEL rpcbind?
58 Alatisto] rpcbind MH|AQ| ME|E stolst

cbind7t HX|=|0 M= Q=X =QlBtL|Ch TAE OSOf
QIX| &QIBtLICE. 'stemctl status rpcbind' EE&= 0|2t S5t
UAFLILH.

rr

oE
0
4> o 3

0{2{ Astra Trident QI AEIAE 2t2|StL|C}

o2 AEZ|X| 2HE SA0f| AFEE = JEE Sl = 2 Trident?| 2 ?JﬁE.J*ﬂ LQBIL|C} o2 QAR A9
siAle ZHE||0|E Z2{a2laf & - alias' 2 M2 AF28I7HLE SAEO|A TridentE QAUAEATIS Iff '- volume-

driver' M2 AFE5I0{ CHE 0|58 X|H5t= ALICL
Docker Zt2| E2{1 |(H'|Id 1.13/17.03 0| A})
1. 88 g9l M MU S X|Hst= A HN QAHAS A|ZFRL|C

docker plugin install --grant-all-permissions --alias silver
netapp/trident-plugin:21.07 config=silver.json

2 g wan 7

0x

mAS XIFotH F Hm QAABAS A[ZFRHL|CE

docker plugin install --grant-all-permissions --alias gold
netapp/trident-plugin:21.07 config=gold.json

2
ufn
fun
2
oy
i
1
o
10
oX
40

docker volume create -d gold --name ntapGold

rlo

=82 3%

=2
i
mujn

o,

docker volume create -d silver --name ntapSilver
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7| &(HH 1.12 0| 5t) THA|

1. AF2Xt XY E2}o[H IDE AH23H0 NFS o2 E2{1218 AlFfetiL|Ct.

=~

sudo trident --volume-driver=netapp-nas --config=/path/to/config
-nfs.json

2. AF2XEX|H E2t0[H IDE AF85H0] iSCSI FERE 22{1012 AZELICH

sudo trident --volume-driver=netapp-san --config=/path/to/config
-iscsi.json

3. 2t

E2IO|H QIAEIAO| Docker 28 T2H|XNH:

ol =01, NFS2 Z<:

docker volume create -d netapp-nas --name my nfs vol

0|E E0fiscsIel ZL:

docker volume create -d netapp-san --name my iscsi vol

AEEX| 7 &4

Astra Trident T-A0 At8 2 4 Ui T4 SHS HOISHAAIR

=24 14 g4

ol23t 74 M2 AHG BQI AEE|X| ZAEC 20| DE Astra Trident 740 HBELITH
g4 MepLict gy of

ey T4 IRl R HslLct 1

'torageDriverName’ ! L|C} AEZ|X| E2}0|H o|2QlL|C} ONTAP-NAS, ONTAP-SAN,
ONTAP-NAS-0O|Z 0|, ONTAP-
NAS-Flexgroup, Zidfire-san,

Azure-NetApp-Ite, & GCP-CV

'E 2agePrefix'
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FHS dEigLC 243 oo
LimitVolumeSize 25 37|of cist MENX F|sE 7|23 10G
"(ZH HE ek E)

QA Bl =0f| 'toragePrefix'(7| 22t LEHE AFRSHA| OMMA|R. 7|2X O 2 'Hidfire-san' E2I0|H =

0| MY S FAISH HFOE ALESHX| §4&LICt Docker 2& 0| 3 tenantiDE AHESHALE
0|8 2XI7t At8%El Z< Docker?| Docker &, E2I0|H HHE gl 2A| 0|EC=E MY EH
CIO|EHE ArE3t= 20| ZE&LICL.

SHS XIFSHA| gfote ELICH '3 FM2 2= ZEED R0 ArEe = JASLIC
H2 ONTAP 74 MM S TZSHIAIL.

SUS MEPLCH 29 o

‘3P YT M 282 HEH J|2 37[YLCt 10G
7|EEA|-: 1:1 ”

ONTAP 74

flel 22E 79 2t 20| ONTAPE AIEE R C31 22 A4l SHE A8E & AUSLICH

MEdgtL|C 2% of

i=|
-
= o

IEFLIF ONTAP 22| LIFS| IP F=AIL|Ct.  10.0.0.1
FQDN(H et =HQl 0|8)S

Xge 5= AL

CIEFLIF DTZEZ LIFQ IP =40|H X|&X| 10.0.0.2
ot2 22 DHHELICE "ONTAP-
NAS" =2}0|H{ * of|Zt * FQDNZ2
X|™e £ JACH, 0] 22 FQDNO|
NFS 02 E 2ol ALZE LTt
'ONTAP-SAN' E20|H{2| AL,
7|22t2 SVMe| 2 E HIO|E LIF
IPE AI23t1iSCSI LS 222
ArE38H= Z4ILICH ONTAP-SAN
C2t0o|Hof| ot CIHLIFS| IP FAE
X|H3stH EBIO|HII CHE BEE
H| 2 dolotd X ™ E FA0E AL SHA|
EiL|ct

VM ILICE ArE2E AEZ|X| JtA HA(REZ] LIF7F SVM_NFS £ 2218 Ct
SHAE LIFQ 32 ER)

'AtEX 0| AE2|X| C|HtO| A0 H&Y AFEXF  vsadminS MEARILICH
Ol ERILICt
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SUS MEPLCH 29 o

A" AE2|X| CHtO[ A0 HESH= HI2
A= AL|Ct

= DTZH|NY S It OH"EIHIOIE(JL B aggr1
Atgt, SVMO| MlElsHof SH= 2 2)
ONTAP-NAS-Flexgroup E2}0|H2]
AL 0] M0| FAIE/LICE svMmY|
SetsEl I E O aZ|AI0|EE
FlexGroup 2E&2 Z2H|Xddt= O
A ELICE

M EfALE MEi ALStO 2, AH2E0] O 75%

o
WESHC} ES HP 8 2L

== oo =2

AI]IHoI-L_l |:_|-

nfsMountOptionsS MEHBHL|Ct NFS OI2E SME Mo} o nfsvers = 4
HojgtL|ct, 7|22t "o
nfsvers=3"QIL|C}. * ONTAP-NAS 2!
ONTAP-NAS-0| 2 =0| EE}O|tHoj 2t
A 75 *. '"NFS SAE MM HEE=
0{7| & EZSHMA|L".

“olHOo|S"L|Ct E2{3210| M AF2E|= igroup. myigroup
7|22t “netapdvp”&LILCE. *
ONTAP-SAN driver * 0| A2t AL
7ts.

LimitVolumeSize A 2™ 7ts 28 27| Y gtree 300g
el =8 3.7 0| SM2 'ONTAP-
NAS- 0|='iD|' E2tolHel B2
FlexVol2| 37|E F7t2 HetefL|Ct

"AEE|AHEHAZEE" FlexVolg X|CH qtree= H$| [50, 300
300]0f| A0{OF StH 7|22t
200RIL|Ct. * 'ONTAP-NAS-
o|ZLOf I:P-fOIH'|°| A2 0| 2H4E
A28t FlexVol*& % EH gtree 5
AHEXF X" & USLICH

S MLt =k of
01| B2 B7Hojlof BE, "B (W T2H|HY) 1S
E=TEE(YE
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https://www.netapp.com/pdf.html?item=/media/10720-tr-4067.pdf
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SMS HEiELCt 243 oo

e AFE ABE AU HHY J2gte Rlg  elg
"QiLct.

OFARO|H|A Snapshot reserve percentage, 10
7|22+ "ol ONTAPS| 7|27t2
A LT

'plitOnClone’'s MEARIL|C} dd A =SRIES &9 S0 A
=LCh 7| 222 false"YLICE

oS3} NetApp =& =35} &tMst, 7|28 #
"false"

FLIZAS OTZH|N'JE NFS 2&0 CHet NAS 777
M, 7182k 77T

LI AC| ™ ER| ".snapshot" C|HE2|0f HM A
21Tt NAS M2 7|2He=
"false" = MM ELICE

A EZYH A8E NFS WAZE HMOINAS 7|23
=4, 7|28k 12"

YHEN Y AEMY S HZESHUAIR O ZH[MJE NFS 2500 HM257| =8
fIet NAS 4, 7|22
"UNIX"QILICt,

oY A|AH R oY A|AH WS MEHSH= SAN  XFS
Y, 7|22 "extd"2 BFELICE

"AEsSH ALY AIBst M, 7|=¢U2 S, BE

ONTAP 9.5 0|F SVM-DR 749

ZL AL WG QLI

=5 8

ONTAP-NAS2 ONTAP-SAN E210|H = 2 Docker Z2&01l CHSH ONTAP FlexVolE ‘4 M BtLICH. ONTAP= £|CH
12,0007H2| FlexVol 22{AEE A8t 22{AEH =S X|Cf 1,0007H2| FlexVol2 X|&IELICt. Docker 25 27
Atgto| o|2{et Mot e LHol| AS B Docker 28 MIF ARIM 3 22 S|t 22 FlexVold|M ®B &= F7t
7|5 WZ0i| 'ONTAP-NAS' E210|H7t M E[= NAS £F M LIC,

FlexVol0f| 518 7tsot AELCH I 22 Docker 250| 2R3t 2 ONTAP-NAS-0|2 0| EE= ONTAP-SAN-
O|Z 0] E20|HE MEfSiL|Ct.

'ONTAP-NAS-0| 2= 0]' E2}0|H = XAH5 2 2 #2|%|= FlexVol Z L0l ONTAP qgtree2 Docker 252 MABiL
gtree= YT 7|5S %450 22{AE LEE %[0 100,000 X 22{AE{S 2,400,0007kK] W O Fofct &ES

Ct.
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HIZELICE 'ONTAP-NAS-GZH| & Q' E210|H = Docker 252 ME2Hel AU L= 2 E SHE X|45HA|
okAL|C}
[Eoy =] .

@ Swarm2 42 LE0A 28 MAMS T881X| 2o Z Xl Docker SwarmO|A] ONTAP-NAS-
O|Z 0| E20|tH7} X[ Y E|X| &Lt

ONTAP-SAN-O|Z 0| EEI0|H= XI5 O 2 22| 5| = FlexVol2| 25 E LH0| Docker 258 ONTAP LUNSZ
LT} o[ A 5HH 2 FlexVolZt StLte| LUNOYZE K[et=|X| fQH SAN IZ 220 ¢ L2 2HEd S
H3etL|ct AEE|X| A|AHI| w2t ONTAPE S2{AE S £|C 16384712 LUNS X|IEHLICtH 20| 1 of2{o|
LUNO| A22 2 0| E2}0|H = Docker 28 ME AL Sl 22 SX|E X|2IgL|Ct

=4 o nrdE A M E HEHIOIE 8o R &FY £~ Qs t 282 HE X2|E 52/2{H ONTAP-NAS-
Flexgroup E2}0|HE MEHSIAA| Q. FlexGroups2| 0| A& Q1 AL At 2= A/ML/DL, BIH|0|E & BA AT EQ|of
e AEZ|Y OHY MEA S0| JELICE Trident= FlexGroup 252 T2H|NMYE of SYMO| & B E
O 22| AH|O|EE AELICE. Trident2| FlexGroup X0 = Ct2 o Z+2 112f AFgto| &Lt

* ONTAP H{T 9.2 O|&0| HeBfL|Ct.

* O|H 22 E{ FlexGroups= NFS v32t X|lgtL|C,

* SVMO|| Ll 64H|E NFSv3 AEXIE AM2st= Z40] E&LICL

* X|A HZE FlexGroup 27|= 100GBYIL|C}.

* FlexGroup 2E0]| CHollAM= 22 HM0| XY= X| t&LICH

FlexGroupsOl M2tst FlexGroups % Y ZE0]| Cist XtAISH LHE R E EZSHAIL "NetApp FlexGroup 2§ 2
Al % 719 710|E & HESHUA|IR".

Z2 A0 12 7|53} tHFE XS 98 ONTAP-NASE AF23H= Docker Volume Plugin2t ONTAP-NAS-
EZHHQI QIAHAS o] 7 Ml £+ ASL|CH

ONTAP - T2 of

* 'ONTAP-NAS' E2}0|HHE NFS of *
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"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "secret",
"aggregate": "aggrl",
"defaults": {

"size": "10G",

"spaceReserve": "none",

"exportPolicy": "default"

* 'ONTAP-NAS-Flexgroup' E2t0|EH2| NFS o *

"version": 1,
"storageDriverName": "ontap-nas-flexgroup",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "secret",
"defaults": {

"size": "100G",

"spaceReserve": "none",

"exportPolicy": "default"

* 'ONTAP-NAS-0| 2= 0|' E2}0|HH& NFS of *
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"version": 1,

"storageDriverName": "ontap-nas-economy",
"managementLIF": "10.0.0.1",

"datalLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret",

"aggregate": "aggrl"

* 'ONTAP-SAN' E20|HHE iSCSI o *

"version": 1,
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.3",

"svm": "svm iscsi",

"username": "vsadmin",
"password": "secret",
"aggregate": "aggrl",
"igroupName": "myigroup"

* 'ONTAP-SAN-O| 2 =0]' E2}0[HE NFS 0| A| *

"version": 1,

"storageDriverName": "ontap-san-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.3",

"svm": "svm iscsi eco",

"username": "vsadmin",

"password": "secret",

"aggregate": "aggrl",

"igroupName": "myigroup"

Element 2ZE g0 3+ M

o
8% 2

rr

Element 2 X E2||0{(NetApp HCI/SolidFire)S AtEst
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'VIP'

E|LHEO|2

O|L|ElIFace

1089
'IT%i

2| 7tA|NamePrefix

EL

https://<login>:<password>@<mvip
>/json-rpc/<element-version>

iSCSIIP FA 8 ZE

A2 SolidFireF EHIAE (%S 4

—
ge A2 YAE)

iISCSI E2lZlE 7|2 2lEmo|AT}
Ol QIE{H[O|AE H|THE! oy
QIE{H|O| A S X|™ThL|Ct

QoS At

A 20| == Trident AX|2| FE=A}
1.3.2 O|F H{F 2| TridentE A3t
7|12 282 ¢gae0|=5t= ER O
U2 MHESI| 28 0|5 WHE Edf
OHZ =l O™ S50 HM|AHO}
ghL|Ch.

Zidfire-san E210|H= Docker Swarm2 X| 28} X| Q&L|C}.

Element 2ZE||0{ 714 MO of

of

https://admin:admin@192.168.160.
3/json-rpc/8.0

10.0.0.7:3260

“Docker”

“7|%ZA|-”

Of2f of|E HZSHUAIR

“netapdvp-"
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https://<login>:<password>@<mvip>/json-rpc/<element-version>
https://<login>:<password>@<mvip>/json-rpc/<element-version>
https://admin:admin@192.168.160.3/json-rpc/8.0
https://admin:admin@192.168.160.3/json-rpc/8.0

"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

GCP 49| Cloud Volumes Service(CVS

Trident= O|X| 7|2 CVS MH|A RYE AHESH0] I 22 2E0| it XY MSELICH "GCP".

'torageClass=software’ 2 MM Fl HAES| AL EE2 O[H| 2[A EEH|X|'d 3 7|7} 300GiB7t ELICE * NetApp2
7 L| X

0
10| H|RE HIRE0 1TiB O|Tte EES M%Q NS HEYLICH . CvsE oM MOE 7H8d BtofM 0] 7|52
HS35tH 7= XIF S ®MSotK| &Lt

(D 1B Ot 2 ML SEoHHAIR 07"
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https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
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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%91e5713aa",

"clientSecret": "SECRET"
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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-8076-8de%91le5713aa",
"clientSecret": "SECRET",

"location": "eastus",

"serviceLevel": "Premium"

* Of 3: Azure-NetApp-It * of| st 15 714

O] ol = T2 Thel ML T3t 25 HiX| H9IS OIS S0iFD Y 28
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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%91e5713aa",
"clientSecret": "SECRET",
"location": "eastus"
"servicelLevel": "Premium",
"virtualNetwork": "my-virtual-network",
"subnet": "my-subnet",
"nfsMountOptions": "nfsvers=3,proto=tcp,timeo=600",
"limitVolumeSize": "500Gi",
"defaults": {
"exportRule": "10.0.0.0/24,10.0.1.0/24,10.0.2.100",
"size": "200Gi"
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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-8076-8de%91le5713aa",
"clientSecret": "SECRET",
"nfsMountOptions": "nfsvers=3,proto=tcp,timeo=600",
"labels": {
"cloud": "azure"
by
"location": "eastus",
"storage": [
{
"labels": {
"performance": "gold"
by
"serviceLevel": "Ultra"
by
{
"labels": {
"performance": "silver"
by
"serviceLevel": "Premium"
by
{
"labels": {
"performance": "bronze"
by
"serviceLevel": "Standard",
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docker plugin disable -f netapp:latest
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Error: could not import volume: volume import failed to get size of
volume: volume <name> was not found (400 Bad Request) command terminated
with exit code 1.

Make sure to remove the DP mode or put the volume online before importing
the volume.
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A LA CRS7f AT S| HAHEQ=X| 2olgt|ct. 33 CH2 "tridentctl oblividate alpha-snapshot-crd" H&H S
AHESH0] LT ARAF CRDE MM = JUSLICH S BRSIMAR "E=2 L CH 2op ARMAF Oto| 20| M
THA E olsHgfL|Ct.

* DockerE ZiH|O|L] ZIEIRICZ AF25H Triden‘[E MK of Hot 2|7t LASHH —-in cluster=false’' 221
ALE 35I| TridentE AX[oH EMAIR. MX|Xt ZE= ALESHX| @411 MX|Xt 0| Z Qlot Mot EX|E m|HCY.

* Aofict Al = Fe| Y S 2I8H 'uninstall parameter <uninstall Trident>'E AFSEfLICE. 7|E’H°§ of
ASZEE Tridentol A BHE CRDE M|ASHK| QD2 M3l IOl AX0| M QHHSHA| ®|7st = ChA| X[ 4
USLILH.
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)0il= O X 2| Tridentdil A ATt PVOl| 7| Z -l H|O|E CH&l HAE CRD 24K| <Kubernetes
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* TridentE 2tX S| M|7H5I2{™ 'tridentctl oblividate CRD' HE S MsHstL|Ct O2{H 2= CRD ZK|7t M= 1
CRD2| Mo|7} $A|EIL|Ct. Trident= 0|0] T2H|XL3t PVSE [ 0|AF 2t2|SHK| Q+&L|C}.

(D) ol = Trident2 HSRE| ChAl 74sHo} BHLIC

AT 3o ARE T PVCIH ER THAO| DEE[H kubeck tl tHS] PVCE AASHH Trident?t O]
PVCO|| thiet PVE Z2H|[X'J5HX| Zet o[ R0 thigt =7t YE7}F MSELIC).

HAMIIE AFESH0]| MIHSE Trident HIXE 2X| ol 2

HUXIE AHESIHY TridentE HiESH= 2 ER|HIEE 2| HEH7} Installing0l| A Installed= HZ ELICE. 'Failed(&IH)
MEHE Q15D REXIV RAMHLE E7Y = gl 42 L2 BHOE A 28Xe| 2 E 2Qldlof Str}.

tridentctl logs -1 trident-operator

2 2t AH 0S| 2OE FZ25tH X7t A= /IXIE 72|12 + ASLILE olE S0, ol={et 2R & dtLt=

217


https://azure.microsoft.com/en-us/services/netapp/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://github.com/NetApp/trident/releases
https://github.com/NetApp/trident/releases
https://github.com/NetApp/trident/releases

Airgapped 2tZ2| AEZ! SER0|M st 2H|0| O|0|X|E 7IME = Sl= AY 5 USLILE

Trident2| EX|7t HOi$t O| R E O35t H 'EC|MELHAEO|E]" &EHE AT L 0FOF L T}

$ 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:
IPvG6:

Autosupport Hostname:
Autosupport Image:
Autosupport Proxy:
Autosupport Serial Number:
Debug:

Enable Node Prep:

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| F = TridentE HX|5t= O AFEE 'ER|JQAIAER| 0|7} 0|0| }AZES LIEFHLICEH 2 Kubernetes

2}
SHAE0|= Trident] QIAEIATL SHLITE QIS 4 QoD 2 2FXI= HN|EX| MM 4~ Ql= &M Trident
Orchestrator’7} StLt2t =S EF SFLICE

LESF Trident Pod2| &EHE ZHESHH 217t HRE[/USS LIEHH= Z27t BELICH
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$ kubectl get pods -n trident

NAME READY STATUS RESTARTS

AGE

trident-csi-4p5kg 1/2 ImagePullBackOff 0

5ml8s

trident-csi-6f45bfd8b6-vfrkw 4/5 ImagePullBackOff 0

5ml9s

trident-csi-9g5xc 1/2 ImagePullBackOff 0

5ml18s

trident-csi-9v95z 1/2 ImagePullBackOff 0

5ml8s

trident-operator-766f7b8658-1dzsv 1/1 Running 0

8ml7s
StLt O] &f2| ZAE[O[L O|O|X|E 7 2X| 47| W20l ZEE 2tHS| X7|8ted + Qift= A2 25| & = ASLICH
0| ZH|E sl Zst{H ER[AMAAER|0|E CRE HEGOF LICL L= "EE|AUAAERO|E'E A5t +H-E|1
Hetot Jo|E 71T M "ol E s += &L
= 5 i MIas 1==¥o) o O A
= AHE3510 Trident BV} HS6HX| 25t 2 x| ol
tridentctl
PO HREUE=EX & = JAEE OO HES HD 20| 2X[QIX| O[3lf5H= Ol =20| == "-d' 21+5 AHE5}0]
X T2 U3 ChA| Al = JAGLICH

./tridentctl install -n trident -d
O] 2X|E sliZst = CtS 2t 20| MX|IE Ha|t LIS ‘tridentctl install' BE S CHA| M E &~ JASLICL.

./tridentctl

uninstall -n trident

INFO
INFO
INFO
INFO
INFO
INFO

Deleted
Deleted
Deleted
Deleted
Removed
Trident

Trident
cluster

deployment.

role binding.
cluster role.
service account.
Trident

uninstallation succeeded.

user from security context constraint.
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vserver modify -vserver <svm name> -max-volumes <num of volumes>
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# create the policy group for the SVM
gos policy-group create -policy-group <policy name> -vserver <svm name>
-max-throughput 5000iops

# assign the policy group to the SVM, note this will not work
# if volumes or files in the SVM have existing QoS policies
vserver modify -vserver <svm name> -gos-policy-group <policy name>
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{
"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "0.0.0.0",
"dataLIF": "0.0.0.0",
"svm": "svmQ",
"username": "user"
"password": "pass"
"defaults": {
"gosPolicy": "standard-pg"
b
"storage": [
{
"labels": {"performance": "extreme"},
"defaults": {
"adaptiveQosPolicy": "extremely-adaptive-pg"
}
by
{
"labels": {"performance": "premium"},
"defaults": {
"gosPolicy": "premium-pg"
}
}
]
}
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1. "etcctl snapshot save" BHZ AF2SHH "etcd” 22 AE 2| A|H AH

).

FS S = ASLIC.

>

sudo docker run --rm -v /backup:/backup \
--network host \
-v /etc/kubernetes/pki/etcd:/etc/kubernetes/pki/etcd \
--env ETCDCTL API=3 \
k8s.gcr.io/etcd-amd64:3.2.18 \
etcdctl --endpoints=https://127.0.0.1:2379 \
—-—cacert=/etc/kubernetes/pki/etcd/ca.crt \
-—-cert=/etc/kubernetes/pki/etcd/healthcheck-client.crt \
—-—-key=/etc/kubernetes/pki/etcd/healthcheck-client.key \
snapshot save /backup/etcd-snapshot.db

0| HHL etcd 7AEH|O|HE ATASIO] etcd AHAS MASID 0|E backup' CIHEZ|0f| XAELICE.
2. THol| 7t ME AL etcd AHAFS AMSH0] Kubernetes 22 AEHE A2 3 UELILCE "etcctl snapshot

restore” HHS fﬂ tod "var/lib/etcd" ZL{0f| M E EX AMAS SHSLICH S/ = var/lib/etcd' EE 7t
'ember' Z2HE MYH=X| 2QABtL|Ct CHS2 'etectl snapshot restore’ BE 2| 0 R Ll':f

# etcdctl snapshot restore '/backup/etcd-snapshot-latest.db'
/default.etcd/member/ /var/lib/etcd/

; v

Kubernetes S AE S X£7|5}7| To|| 2R3 QISME ZF SAFLIC
"--ignore-preflight-errors=DirAvailable—var-lib-etcd' E2

S2{AE{7} 262 E|™H kubbe-system EZE7t A|ZHE| Y =X| SHOIEHLICE,

o o % w

TridentOf| A| B AF2 X} XA 2| AA T} Q=X| Q18T Trident 7K E ZAMSI D E H|O|E{E AT 2 /=X
2o18t2{™ "kubbeck get CRD" HH S A2 EtL|Ct.
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M| = 20| OfL|H, AEE|X| A|AR FOHLE 7|Et HHO = E E1|0|E1% k=X N E’JQ'—IEF J2Lt CHRES ER
HOIHE &l =1 &H 57 4 ASLICH ONTAP AR 7|&3 ALE5I 2&S Heotls YEt S2lst=

R0 Chol ZOtEYAIL.

o HHAIEOf] ARHAF HMO| MO X| g2 AR 7|2HOE "gl3" HME AFESLICt 0|2 218 ONTAPO|A XS
AMHAFO| MM E|X| AELICH 2Lt AEE|X| 22|Xt= ONTAP 22| AUEHO|AE Sdll 5 AHAS
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« ALHAFC|EER|= 7|g;9; AKX USLICE 0|2 E8| ONTAP-NAS2H ONTAP-NAS-0| 20| EZIO|HE
A5 TZ2H|XMHE 252 T2t S Slzte & UELICE ONTAP-NAS 2 ONTAP-NAS-0| 2 0|
CZI0|HE AHEY ZR OEZ|F[0]M0f| A AHARS| IO E XY S7E 4 JYTE " .snapshot' CIHEZ|E
g dstetL|Ct,

* 'volume snapshot restore' ONTAP CLI & |33 2 MESIH o™ AHAO| 7| SE MEHE EES SRAYLICH AHA
SAMEE SR M S Y2 7|E 28 742 FOELICH AYMA SA20| WY El = EE2| H|o|Eof CHSt
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clusterl::*> volume snapshot restore -vserver vs0 -volume vol3 -snapshot

vol3 snap_ archive

ONTAPE AtE5I H[O|H =X
AE2|X| A|AE Zo§Z QI3 H|0|E| £2A2HE H0|EE 2H|st= H2 ZR3 HEs o 4 QIAL|CH

(D) ONTAP =X 7I%0l chist XAt LIS B HESHIAIL "ONTAP S A"
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ALE5t0] DR(HMEH S+) CHAO| EES XIS E SHE & AUSLICH
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* SVM-DRO| 24431l 2t SyMoi| Chsh 2ol wol= 2 A AjsHo} ShLict.
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n1ru

2. A SVMOIA Kubernetes "etcd" HIO|E{ It 8! QIS A7 X Et=l =
OFREHL|CE.

3. Jetc/Kubernetes/pki OF2H0I| U= Kubernetes 22{AE{Q} A El D E T4 QIZME SALSEL, 'Jvarflib/eted'
OtzHofl Y= etcd member IIfOE'; SRS C

4. '—-ignore-preflight-errors=DirAvailable—var-lib-etcd' 2232 At23t0{ kubeadm init HES AtE5}0]
Kubernetes 22{AHE MHBILICE Kubernetes wE0| AF8E[= SAE 0|E2 AA Kubernetes 22{AE{ 2}
SUsH{oF gLt

5. 'kubeck get CRD' BEE At 2= Trident AFEXL X|H 2|AATH HA|E|=X| 2HI5HT Trident KIS
Yot 2= CIOIEE AFEE & A=Al 2L Tt

6. ' /tridentctl update backend <backend-name> -f <backend-json-file> -n <namespace>' @H 2 Al A
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Astra Trident= Ct2 ZEE S8l SAIELICH
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8443 e HTTPS
8001IL|Ct Prometheus HE2| AIEXQIE
8000 Trident REST A{H
17546 Trident C|ZE0f| AL L= gM/EH ZEH ZE
@ '--probe-port' E21 15 ALE35I0] HX| A|ZH S SM/EH| TEE TES HAY £ JUFLICH 0]
ZEJ ZGX 29| [HE TENAOM AL E|X| REE ot= A0| ZRYLICEL

Astra Trident REST API

UELICH "tridentct] & 2 S4" = Astra Trident2| REST API2F &= 283t= It 4|2
UHOIH, ¥ ZR REST AERQIEES 2 AT 4= AELICH

0| 715& Kubernetes?} Ot 1= 2A0|| A Astra TridentE S2 Ml HIO|H2|2 AIRSH= 15 MX|of
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Hotg Z4313817| 28 POD LHE 0| A Alstst i Astra Trident?] 'ReST API'= 7| 2X O Z |ocalhost2 M| $HEIL|LCE. Of
Sxg HFsE{H POD A0 A Astra Trident2| '-address' 142 M&S{of ShL|C}.

API= Ch21h 20| 2tS L Ct.

GET

* '<triment-address>/triment/v1/<object-type>": SiE &Al9| B E K|S LIEStL|Ct

* '<trident-address>/trident/v1/<object-type>/<object-name>": HHEI JHH|2| NME HEE JtHZLICt.
POST
'<triment-address>/triment/v1/<object-type>": X|HEl Ao J{H|E DHELICE.

4 TN JSON TE0] BRBILICE Zt 7HM Rl A2 S FxstdA2
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DELETE

AMH| <triment-address>/triment/v1/<object-type>/<object-name>": HHEl 2| A A S Atx|StL|CE,

o

@ HA= = AE2|X| S2HAt AEE 2E2 A EXSIEZ B2 AN[3OF ZLICH XtASt LHIE2
2 XY AR "ce87eb03803d5633c163541464e9e72".

o[2{et APIS| == YOl CHet !X E 22{H debug("-d") SIS HHSHAIL. XAt B2 S HESIUAIL
"ce87eb03803d5633c163541464e9e7f2".

YYE B4

Astra Trident= Trident OrchestratorE ¢|¢t 62 HHZE M2 HaetL|Ct. o|2{et M3
A5t HHEE £ g 4 JUELICY.

2
* debug’: CIH2 £ FsFLIC

o
* "-LogLevel <level>": 22 £Z(debug, info, warn, error, fatal)2 MHICt. 7|2X O 2 info(H &) 7} AL ElL|Ct.

2 E|A

* '-k8s_pod" 0| M EE= '-k8s_api_server'E A&50] KubernetesE X[ A gfLIC} O] M ™S ALESHH
TridentOf| Al LEHEl POD2| Kubernetes AH|A AH XA ZSHE AHESH0] APl M| H2EeL|CH Trident7t
MH|A AH™O| gM3tEl Kubernetes 22{AE{0A PODE A3ME[= AHR0)2F XS ST,

* "-k8s_api_server <insecure-address:insecure-port>": Kubernetes X| &S &-Ms}st2{H 0| M E="-
k8s_pod"E AIESHAIR. Trident?t X|HE B2 MSE HIEQH FA G IEE AHESI0] Kubernetes API A{H{0f|
HZSILICE w2tM TridentE POD 2/R0i| H{ZEE 4~ UX|TH API AMH{0f| CHot H|E ot AATH X 2ISL|Ct QtHSHA|
HZSIHH -k8s_POD' SM 2 AHE3t0] ZLE0] TridentS H{ZZSILICE.

* "-k8s_config_path <file>": Z4=. KubeConfig I} 0f| Cist AZE X|XsHjof BL|Ct.

Docker £ & ZXSHMA|Q
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AX|stH S Trident AE2|X| 22HX| = AFH|ELICH

> o

FHUY|E[A volumeSnapshotClass LEHE

FHU|E|A VolumeSnapshotClass 2{X|= 'torageClaes’2t R ALZILICE O] 7|52 AM2SHH o2 AEZ|X| 22HASE
Hojg = UM, AHMAS HRPt AHA ZejAQ HASH| 2ol 2E AHL0M HEE = JASLICL L4 =&

ARNE2 HE =25 2HM 2220 HEELICE

[nf}

Akg MAMSHE{™ 22| Xt7t VolumeSnapshotClassE HQ|8l{of EtL|CH 285 AWMAF 2eliA = CHSaF 22 Mo|Z

rr
ro

apiVersion: snapshot.storage.k8s.io/vlbetal
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

driver= CSl-snapclass 22|22 2§ ARAE Q@B SH= KubernetesE TridentOll M X2[st= S K- SfL|CH
"eletionPolicy"= AHAFS AXY o S 2 S X|HL|CH "eletionPolicy"E "Delete" = A& SHH AR AFO|

ANE ) AEE|X| 2HAES| I AN 28 AR AN 7 MIAELICH = |AE A™HSHH
VolumeSnapshotContent2t S2|& AMAFO| H=EIL|CH

FHU|E|A volumeSnapshot QLEHE

Kubernetes 'VolumeSnapshot' 7HA|= S &2 ARAZS Mddt= 2HYULICH
ZANEH 28 AU AFEXIIL 7|1E PVCY| AHARS MMSIEE Q&= ZdQL|C

HH
'VolumeSnapshotContent' Z{K|E M50 AAFS BAILICE 7|&E PVCO|IM ARIAES M5t M PVCE
MAE of AHAFS DataSourceZ AHRE &
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VolumeSnapshot?| = AA PVCE SEAMYULICH AA PVCI} AH|E 20| = AHAFO|
() MAELCE fizE Ao ol PVCE AR Of Trident= O PVCO| Ch3t 9] 252 * Deleting
* MEHE EAISHRIE 2HHS| HHOHAIS akasLich. HAE BE Aol AH|El2 2E0| MAELIC

FHU|E|A volumeSnapshotContent LEHE

Kubernetes2| 'VolumeSnapshotContent' Z{fll= 0|0| ZZH|XHEl 2 F 0| A MMEl AHARS LIEFHL|CE O]
AHAES "PersistentVolume"2t FAISHH AEZ|X| S2{AE{0|A ZEH|X'JEl AYMARS LIEFHLICEH ARARO] M A E
f PersistentVolumeClaim 3! PersistentVolume 7iX| 2} O&7HX| 2 VolumeSnapshotContent 7HAl|= A4
MM EZ QX T VolumeSnapshot Z4A|0f| CHEF YL DHE S S X|EFL|C.

@ Trident= 'VolumeSnapshotContent' Z{X|E M-dot £ T=H|X|HSt= 282 7|E2 £ Kubernetes
S AHO| XS E SEYLICHL AAR 22 4~ SISLICEH

AL @K0| S0{QH Trident7t WA= AHAS MABL|CH AHAO| MM E = Trident=
'VolumeSnapshotContent' Z{KH|E 14510 ST AHAS Kubernetes APIO| ‘o= 8fLICE.

FHUY|E|A CustomResourceDefinition LEHE

Kubernetes AF2 Xt X|H 2|AA = 22|XH7t HO|SHH H|Xot 24K E O &S O AHEE|= Kubernetes API2)
AE=EZXQIERIL|CE KubernetesOlAl= QLEME ZHAMS HESH| ot AFEX XM 2|A2A0] MMES X|2IBfLICE
kubeck Get CRDE &&list0] 0[2{3t 2|2 A HOIE HS

MEX HO| 2|&A FO(CRD) 3 2t QEHE HIEHH|0|E| = KubernetesOll A HIEHH|OE] MEA-0f MEELICEH
et TridentS flet Bl ME ATt HQOEHX| gS&LIL

19.07 22| ALE Trident= CHFYFSH "CustomResourceDefinition" 7HH|E AF23810] Trident B Y= Trident AEE2|X|
ZeiA 2 Trident 2 &1 22 Trident A2 IDE EZE2ILICE 0|23t LEHME = TridentO| A 22| @fL|Ct £S5 CSI
=S5 AHMA T UYI= 28 AHAE Hoot= o East YF CRDE A7HELICE

CRD= KubernetesE 7+A5h= ZAULICH 20 He| =l 2[AA 0| K| = Tridento| 2|oH MM EIL|CH ZHAS] O =,

'tridentct’ S AF2610] BHAIEE MM T il s 2dH= 'tridentbackends' CRD ZHK|= KubernetesOl| A AFRE = QU EE
A M | |_| |:_|.
ooHd -

CH22 Trident2] CRDO| CH3 1243{0F & F 7kX] AretL|Ct.

* Trident7} 2X|=|H 2219| CRD7} H-d&|0] THE 2|42 R OMNIIXZ AFEE & ASLICEH

* Trident2| O|™ KT ('etcd’E AFESI0] AEHE RX| Z2])0|A FI20|EY B2 Trident X[ ZE 0| 'eted' 7|
24 Olo]E XZE A0 A Ci|o[E{E Oro|azf|o|M3t1 s CRD 7HM|E THELICE

* tridentctl uninstall HES AFE510] TridentE M7 I Trident Pod= AHK|E| X|2H MM =l CRD= HE| & X
OF&LICEH 8 EXSHUAIR "TridentE M| HEHL|CH TridentE X8| M A8t HSEE] CHA| 2AME £ Q=

YHS OlsiLCt,

EZ2IO|HE storageClass QLEME

Trident= Kubernetes®| torageClass L EH E0f| CHd S =Xt E=0] csi.trident.netapp.io’/netapp.io/trident
E X|™ot= LK|st= AEE|X| E2HAE PHEL|CH AEE|X| E2HA 0|E2 0] 0]50| LIEIHE= Kubernetes?)
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torageClass 7HA|2t Y X|ELIC}.

@ KubernetesE ALE235tH TridentE T 2H|X'd8t Kubernetes®| torageClass?t SS&|H 0|2{st
A7t A2 M gLt

AER|X| ZHAL 20| Ch2t U 27 AOE PHELICE Trident= 02{8t 27 AFYE 2 AE2IX| Zofl 2=
243t AIAZLICE YR[SH B et AE2|R] 20| ST AE2|X| SeHAS ALBSI0| EES TRHNU &
ol st EFRILIC

REST APIE AH235104 *EEIXI ZHAE 2 Holst= AER[X| 2A FHS WM + JASLICH O2Lt
Kubernetes 7#=9| 22 MZ2 Kubernetes°| torageClass LEMEES SE¢ j o|2{st K7} HME7|E

7|t k.

SHAE = Trident?t E&2 Z2H|XN Y= AE2|X| 3ZXAHE LIEFHLICEH T Trident QIAEH AT} = 2
HAIEE 2| & USLCH
0|HL =A™ Ot= 1 22|St= = JHX| 0K 88 = StLtQlL|Ct, CHE 3tLt= Kubernetes?)
@ torageClass 2 E®EQ|L|C}.

Olz{et 4H|E FHst= YO TSt XEMIEE LIE 2 WAlE

0x
o

HESHMAIL.

E2I0|EHE storagePool QLEHHE

AEZX| 22 ZH WAl M B8 o AHEY £ U= 1R YIXIE LIEHHLICE. ONTAPS| 22 SVMO| U=
OH_’EI71|0|E9-f CHSELICH NetApp HCI/SolidFire?| 22 22Xt X[H QoS ¥HE0f| s gL|Ct. Cloud Volumes
Service?| 42 2EIRE X X|of| siefL|Ct 2t AEE|X| E0ll= 1/t AEEX| EM METHJUCH, 0| EM
xiste Mo EMTHHO|E| BES EAS Mot C}

oo 1o o= O

CH2 QUMES 2a| AN B S = SISO PME D BELC

2l0|HE volume QLENE

EE2 NFS 3R X iSCSILUNZt Z2 HHll= AIEZXQIEZ T El J|2 T2H|X'Y el IL|CE KubernetesOll A=
0|2{$t &= 0| "PersistentVolumes' 'Oil "é* SHHeLICH SE2 e I S82 832 gEd = /e /Xt 3VIE

@ KubernetesO|A] 0|23t QEME = XSO = Zt2|ElL|Ct T2H|X'd TridentE E2{™ s TridentE
SOISHMAI L.

25 7y m2uHUE 250 00} st 242 FHolgH ot

&d sd e ALt Ad
HH =XrE otL|2 Trident API EHT("1")
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&M 74 i QAAL|CH Ad

0|2 =XrE oll MM 20| o|SLICt

storageClass = ZAHE of ZES DEH|XJe o

MEdgL|Ct A8 AEZ|X|
S AL|CH

37| 2XrE ol g ddg =82 37|
(HIO|E)IL|Ct

oZE= 2R ofL| 2 ANEY ZEEE R, "IHY"
EEE “%E“

L& 0|2 =XrE otL|R AEZ[X] AARI =
A2 O|ECE,
TridentOf| A 444

CloneSourceVolume 214 ofL| 2 ONTAP(NAS, SAN) &
SolidFire - *: S4g 289
o|ELCt

SplitOnClone 2 =X otL|g ONTAP(NAS, SAN): &%

RSN SE0M S ES E2LLLICH

ALHAE X xH 2R ofL|a ONTAP - *: AF28 AHAF
X %H
o

snapshotReserve 2Rt otL| ONTAP - *; AtH=R0=Z
oltEl 2E2| HIZLICH

LHELH 7| = %H 22Xt otL|e ONTAP-NAS *: At
AAZE KK

ALHAF |2 E 2| =olLct ofL| ONTAP-NAS *: A4
CIAE2|7F HAIE| =X

2 E LIEFHL|CE

unixPermissions 22X otL| e ONTAP-NAS *: 7| UNIX
Faksls

=5 37| =XrE otL|R SolidFire - *: S2/ME
37|

IOHY A[AE 2 oL &2 oY AJAR SEJLICEH

Trident= 2&2 M4 M 'internalName’'S MMELICE O] EHAl= & SHAIZ LM ELICEH HA, MEL FEACI2
"EZ|EHIE" fF= wollE LM o] HEANE 28 0|20 £715t0 "<prefix>-<volume-name>" Al9| 0|28 DHEL|LCE,
O O WAlE0| M S 8E|X| b= 2XHE CHAISHH 0|2 AH[SHe =S TIMELICE ONTAP #Al=2l A
SIO|ES YEZ thELIC [M2tM LHE 0|52 "<prefix>_<volume-name>"0| EIL|Ct, R4 HHAIEO| A Q=
Sto|EQ = HigL|Ct

mjo 0

EE FAMZS AI2610] RESTAPIE AI2610{ 282 2™ Z2H|NEE £
MEX}7F & Kubernetes "PersistentVolumeClaim" EfHE A& 4o
TZMAS LEZ 0| 28 HHIE X522 THEL|CH

QUX[ZF Kubernetes HHENW M= CHEE Q|
2 o|AHEIL|CE Trident= Z2H| XY

E2IO|HE snapshot LEME

A2 2B ME SHECE, M 28S 8T 2Eot7L 57 JEIE S7ot= ol ME8E + USLICE



KubernetesO| A= 0|2{$t ZHA| 7} 'VolumeSnapshotContent' Z4A|Qt 217 AK|BHL|CE 2F AHARS ALHAFO]| CHSH
ClojE{e] 2A0 2E0| HAELICE

2} ' ALHAR JHH|OfS Of2H LIZE! 40| ZSHEILICH

= /Y L @AAL|Ct =l

H A o Trident API HHZ("1")

= =X ol Trident 2 HAF 7HA|<|
O|EQLICt

L& 0| & =Xt ol A E2|X| A|ARIQ| Trident
AL IR O] S RILICE

=EE 0|2 =X+ ol AL MMEIF P
=E9| o|SLICt

=& 3H 0| =Xt ol AEE|X| A|AHIAM HEE
Trident 2& 7HAM|2|
O|E{ILICt

@ KubernetesO|A] O|2{ot QENME = Xt5O = 22| ElL|Ct. ZE2H|X'Y TridentE E2{H ST TridentE
SHOISHY AL,

Kubernetes 'VolumeSnapshot' ZiX| 20| MM L™ Trident= B AEZ|X| A|AHIO| AHAF HH S M50
ZrSELICE of AEAF WM QB Name2 =& ARIAF 7HA|2| UID(0H|: AHAF-e8d8a0ca-9826-11€9-9807
-525400f3f660)2t TFAF AHA-UIDE Z&6to] MAELICH 28 O|E 1t 28 InternalName 2 e EE9| M2
HEE 7= YA o= xfefEL|Ct.

tridentctl 38 31 SM

£ Z2IL|Ct "Trident A X| T2 124 HE" Astra Trident0l] CHSH ZHoESH HM|A S K| B SH=
HHE FEZ|E|Q! tridentctlO] IEHE|0] JASL|CEH FS2oF HotS 7HE Kubernetes AFEXtH=
O|E AME73I0] Astra TridentE AX|et & ofL|2} 2T M 2E610] Astra Trident Pod 7t
TotEl HJAHO|AE 2a2[e & ASLICE.

AF2H2 tridentct! - -helpS AliBHC}.

—

M8 7tset B 8l MY SM2 i3 Z2EL T

Usage:
tridentctl [command]

ME 7tstet E:

— [=X]

* 'create": Astra TridentOf| 2|AA S X=7}4atL|Ct
* AMA|: Astra TridentO| A StLt O AHo| 2| AA S H|HEIL|CE.
* 'Get': Astra TridentOf|A{ StL} O| &2 2[AAE HIOIEAM|R.
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Ml

@ Trident REST QIE{H[0| A= 127.0.0.1(IPv42] ZQ) FE= [:1](IPv6S] Z2)0IAMTH 44

create
'create’ HH S ASHSI0] Astra Trident0l] 2| AAZ X7tst 4 Q&L|CH
Usage:

CEE S0 o =YL

"O|O|X[": Astra Trident?t Z R Z = 71H|0|L] O|O|X| H|O|E2 ¢4

7tH{R7|: 7|1& XS Astra Trident2 74 SLILCE.

MX|: Astra Trident & X|

Z7: OtAEzZt E2|HIE (Astra Trident)2| 215 QIAfstL|C},
'B&" Astra TridentOll A 2|AAE HERL|CH

"MX| ®|7": Astra TridentS H|7{EtL|Ct.

YO|0| E: Astra TridentOl| Al Xt2lS +HELICE

2 2|0|=: Astra Tridentd| A 2|AAE 20| =-tL|CE,

'2{ A" OtAE2} E2|HE (Astra Trident)2| HE S Ql4fis M.

ef3:

"-d,--debug": & C|tH
"_h,- T2 tridentctl T2,

"-n,-namespace string': Astra Trident BHE 2| QA H|O|A

o, - 23 EX1E: 23 YAl json|YAML|name|wide|ps(7|23}) &

“s’, — M 2X}E: Astra Trident REST QIE{H|0|AQ| FA/EE

@ Trident REST QIE{I|0| A= 127.0.0.1(IPv42| HQ) L= [:1](IPv62] B

M| ABHES S 4 YELICH

ME[ASIES 4 = AFLICE

tridentctl create [option]

M8 753t 2M: "backend": Astra TridentOf| i EZ X 7}tL|C}.

delete

"Delete" BHE MMSI0] Astra TridentOl|A| L} O|AtQ| B|AAE H|AHE &
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Usage:
tridentctl delete [option]

AFS Ths3t 2N

= HL-

* WA Astra TridentOi| A StLt O] &2 AEZ|X| A= S AFH|EhL|C.

* LE: Astra TridentOl|A| StLt O] &2 CSI EE AfH|EHLICE

* 'AHSE: Astra TridentOll A StL} O 4 2] 28 ARAS AH|ELICH

« 'AERA: OtAERZ} EB|HIE (Astra Trident)Of| A StLt O] &to| AEZ|X| E2eiAE AK|EL|CE,

* '2F" Astra TridentOf| A 3tLt O &f2] AE2|X| EES AMM[ELICH

get
"get" BHZ ML Astra Trident0| A StLt O 42| 2| AAE TN E 4 JUELICH
Usage:

tridentctl get [option]

A Jhset 4.

-

* "SHAIE": Astra TridentOl| A StLt O|&Q] AER|X| HHAES

JHSL
* AUHAR OFAER} E2|HIE (Astra Trident)Ol| A StLt O] AFQ| AHARS

Ct

[

o

Aolél
T M-d

£ f.
'ARPZ A OFAER}F EB|HE (Astra Trident)Of| A Lt O] Ato] AEZ|X| S2HA S HION Q.

* 'E8" OfAEZ} E2|HE(Astra Trident)0f| A Lt O|Ato] E&S 7t JLCH.

images

"images" S 1E A0 Astra Trident0i] 2Rt ZIE[0|L] O|O|X| E|0| =S Q4T = ASLICE

Usage:
tridentctl images [flags]

Sef3:*n, - =8y O|OIX] =Y. * v, --k8s-version string": Kubernetes 22{AE Q| 2|0| Q= HH

import volume

'EE VM| HH S MAStH 7|E EF2 Astra TridentZ 7t 2 £ QU&LICE

Usage:
tridentctl import volume <backendName> <volumeName> [flags]
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e -Zt2| ot gk pV/PVCEE MM 2tO| L ALO|E 22| E 7}YSHX| ORMAIL
install

MX| ZE2|0E MHSI0] Astra TridentE A X| & 4= QUSL|CH

Usage:
tridentctl install [flags]

Ml

g a:

* "--autosupport-image string": AutoSupport Telemetry2| Z1E{|0|LH O|O|X[(7|22}: "NetApp/ER|H E XtE X|:
20.07.0")

* “--autosupport-proxy string": AutoSupport 2Z|HEEZ| M&S 9Tt TEA Q| FA/ZEQIL|CE

* "-CSI": CSI Trident & X|(Kubernetes 1.132] AL0|Zt A2, 7|5 AHO|E L Q)

* "—-enable-node-prep": =0 Z$t I{7|X| MX| A=

* "--generate-custom-YAML": O} = MX|S}X| 9411 YAML It 2 MM etL|C.

*"h, - T2 MK =2

* *—-http-request-timeout": Trident ZIEZ2{2| REST API0|| CHSH HTTP QX A|Zt X112 x{HE | EL|CH7| 22}
1m30s).

* "--image-registry string": Li O|0|X| 2|X[AEZ2|Q| FA/EEQIL|CY,

* "--k8s-timeout duration: 2= Kubernetes 2 (7|22} 3m0s)2| A|Zt X1},

* "--kubelet-dir string': kubelet2| LI &EH(7| 22t "/var/lib/kubelet")2| SAE 2| X|ILICE.
* "--log-format string": Astra Trident 22 &4l(text, json)(7|2 "text").

* *--pv string ": Astra Trident?} AH&%t 2| A| PV2| 0| 0|, 0] 0| 0| EXSIX| t=X| SQlgtL|CH 7| &

HEF").
* "--PVC string': Astra TridentOl|A| AtEStH= 7|& PVCe| 0|52l 22 0| &=0| EXHSHK| pb=X| =QletL|ChHZ|2
HA}X Ell)-

* X5 AutoSupport”= AutoSupport HE 2 NetAppOll A5 2 HLHX| E&LICH |22 TRUE).
* 'silent: K| T HEE| £HS H|gHotefLICt

* '--trident-image string": X Astra Trident O|0|X].

* "--use-custom-YAML" H7 C|HEZ|0f| EX{SH= 7|E YAML It S AFESLICH

* "--use-ipv6: Astra Trident2| S410f|= IPv6E AtEELIC
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logs

"logs" Z2i1E A0 Astra Tridente] 215 QT 4= Q&LICE

Usage:
tridentctl logs [flags]

I

2f3:

* A, -OFFI0|E": HE[ BAISHA] gi= o RE 208 oSt X|# OF710|EE ZHELIC.

° "'h, _ E EII- Ej EOEIF

* "-|.-log string": Astra Trident logE EA|RLICt. E2|H E|auto|E2|H E-operator|all &

* "--node string: =E POD 21 E £&& Kubernetes .= = O[S IL|C}.
* "_p,— previous': O|F ZIE|0|L] QIAEIAQ| CHSE 27} QO™ JtMZL|Ct.

* 'AO|EF}: ALO|E7} ZiH|O|L{ Q] ELIZE JH A2,

send

'send’' HHS M50 Astra TridentOl| A 2| AAS HWH 4 QI&L|CH

Usage:
tridentctl send [option]

A2 7Hs8t SM: 'AutoSupport': AutoSupport Ot7t0| 2 E NetAppdi| £ &LICt.
"H7{"E Meerict

"uninstall" 22| 1E M0 Astra TridentS HAHE 4= A SL|CH

Usage:
tridentctl uninstall [flags]

MK

update

'update’' HHO{E MEHst0] Astra TridentO| A Xt S X5t 4= QIC}.

Usage:
tridentctl update [option]

SILHZ &2 "KHS").

2{3:* h, - T2 HAH 2L —-silent: MH = HEE9| £2HS H|=MSIEIL|CT
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A8 7t53H SM: "backend": Astra TridentOl| A{ &H

upgrade

" 20| HEH S ASMSIO] Astra TridentOll A 2|4

Usage:
tridentctl upgrade [option]

AE 7tset M 2
'LHII_-I'

'tridentct]' X A3 =

Usage:
tridentctl version [flags]

Z2i3: * "——client'; 22}0|HE
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o| =

O|H HZF2| 2

Astra Trident 22.015 &S| pi= F2 0| E| A0 Ciet EME AEE + JUASLICH
(D 2107 01E Yalao| HP Al 241 AOIER 2[CIHMELIC,

+ "Astra Trident 21.10"
* "Astra Trident 21.07"
 "Astra Trident 21.04"
» "Astra Trident 21.01"
» "Astra Trident 20.10"
+ "Astra Trident 20.07"
+ "Astra Trident 20.04"
+ "Astra Trident 20.01"
* "OlAEZI EEZHIE 19.10"
* "Astra Trident 19.07"
* "OlAEZI EZ|HIE 19.04"

* "OfAERZt EZ[HIE 19.01"
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