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* &R NetApp ONTAP #J Amazon FSX
* Azure NetApp Files
* Cloud Volumes ONTAP

* I&AF AWS B Cloud Volumes Service
* I&EATF GCP B9 Cloud Volumes Service
* FAS/AFF/ i#%$% 9.3 BB =hRZ

* NetApp £ SAN F551 (ASA)

* NetApp HCI/Element {4 8 SLE S hlias

hEEE K
TRIDLE T HhRAR Astra Trident X E 58 Kubernetes iR zsiz ffEYIHEE,

Thie Kubernetes hfxZs EEREYRERS]?
CS| Trident 1.17 REBRZ £
HIRE 1.17 REERE £
SRR PVC 1.17 REShRZS £
iSCSI PV A/ 1.17 REShRA &
ONTAP X[ CHAP 1.17 RE =k £
ST R 1.17 REShZ &
Trident IZE T 1.17 REShRA ES
BRI TER RS (UidhR) 1.17 REEhRA £
CSl #a#h 1.17 RE= RS £

R ENURER S

AIMBRT, Astra Trident ABERBHIETT, RAMLEREREM Linux TEEF LE17. BR, RIEEERR
[ais, XERTHREREBERITE NFS FF IR iSCSI Bihi2FHER Astra Trident 12HEY%E.

XEEZ BB AT Linux 73 &Rk :

* Debian 8 S{E & kRS
* RedHat CoreOS 4.2 1 4.3
* RHEL 3 CentOS 7.4 S{E =R
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* Ubuntu 18.04 S{E kR4S

o tridentctl LHAIERIER LUTELinuxBIEXLEE S &R EITTT,.

ENECE

RIEFREEAR G, NIESERFIPIE TIEAR ERE NFS Ml / 5 iSCSI LAER. BEN " BXIFHE

B ..

FERFRECE:

Astra Trident FJREF B M FREARHIT —LEN, AREHEETEERE. FSN "I TIIFEES,

ADE5MUE U R HEN Y Kubernetes R Zs

FHFHENRE, BBILTIIR, THERE Astra Trident EEMFLERS2SR1%:
Kubernetes hRZs N I
v1.17.0 * NetApp/trident : 21.07.0

v1.18.0 .

netapp/trident #&{EfF: 21.07.0

netapp/trident autosupport : 21.01
K8s.gcr.io/SIG-storage/Csl-provisioner : v2.1.1
K8s.gcr.io/S1G-storage/Csl-attacher : v3.1.0
K8s.gcr.io/S1G-storage/Csl-resizer : v1.1.0
K8s.gcr.io/S1G-storage/Csl-snapshotter . v3.0.3

k8s.gcr.io/sig-storage/Csl-node-driver-
registry:v2.1.0

NetApp/trident : 21.07.0

netapp/trident #&{ERF: 21.07.0

netapp/trident autosupport : 21.01
K8s.gcr.io/S1G-storage/Csl-provisioner : v2.1.1
K8s.gcr.io/S1G-storage/Csl-attacher : v3.1.0
K8s.gcr.io/SIG-storage/Csl-resizer : v1.1.0
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Kubernetes hRZs NNSET

v1.19.0

v1.20.0

v1.21.0

12

° NetApp/trident : 21.07.0

* netapp/trident #2{EfF: 21.07.0

° netapp/trident autosupport : 21.01

* K8s.gcr.io/SIG-storage/Csl-provisioner : v2.1.1
° K8s.gcr.io/SIG-storage/Csl-attacher : v3.1.0

* K8s.gcr.io/SIG-storage/Csl-resizer : v1.1.0

° K8s.gcr.io/SIG-storage/Csl-snapshotter : v3.0.3

* k8s.gcr.io/sig-storage/Csl-node-driver-
registry:v2.1.0

° NetApp/trident : 21.07.0

* netapp/trident ##{ERF: 21.07.0

° netapp/trident autosupport : 21.01

* K8s.gcr.io/SIG-storage/Csl-provisioner : v2.1.1
* K8s.gcr.io/SIG-storage/Csl-attacher : v3.1.0

° K8s.gcr.io/SIG-storage/Csl-resizer : v1.1.0

* K8s.gcr.io/SIG-storage/Csl-snapshotter : v4.1.1

» k8s.gcr.io/sig-storage/Csl-node-driver-
registry:v2.1.0

* NetApp/trident : 21.07.0

* netapp/trident #2{EfF: 21.07.0

° netapp/trident autosupport : 21.01

* K8s.gcr.io/SIG-storage/Csl-provisioner : v2.1.1
* K8s.gcr.io/SIG-storage/Csl-attacher : v3.1.0

° K8s.gcr.io/SIG-storage/Csl-resizer . v1.1.0

* K8s.gcr.io/SIG-storage/Csl-snapshotter : v4.1.1

* k8s.gcr.io/sig-storage/Csl-node-driver-
registry:v2.1.0

fEKubernetes 1.20 R Eahids £ FHALKWIER k8s.gcr.i0/sig-storage/csi-
snapshotter:vé.x (NHHIM A GIEME v1 IRASIEERMH
volumesnapshots.snapshot.storage.k8s.io0 CRD, R vibetal hRASIEEICRDIE
HZHF/ARME v RRAE. BEBRBIIER k8s.gcr.i0/sig-storage/csi-
snapshotter:v3.x B,



HRE IR

&o] LUE B Tridenti2ER I 5 —ifcZBE Astra Trident tridentctls
ERIE A

EMEEFERNIESE, BEEUT/LA:

HAALEFEA Trident TETF?

o "Trident ZER" B EIR Astra Trident RIEFH BEhEHIREMERREER . HIUHERELRIRRMY. 17
20 "ER,

Trident BEFHEME T LLFJLIME,

BHEEINEE

&A] LUEYE Astra Trident REEH F o REUEHERARRIBE, GINBIFREERZIMEKEBZBMETE], RHRIERIL
BENEER. 28R trident-operator-<generated-id> PODESIE, ItPODXEXA
TridentOrchestrator & T Astra TridentdICR. HIBAHRERIE— M FEDRE

TridentOrchestrator. MEZ, 1EEGAFIHRERFRE— Astra Trident SLHIFHITHIEIRE, MR
ZEEY. WREHITENR (FINRFFRHBHT RBUHIRE) Y, BERSIRFIXEBERXHEMEEENT

BNERNERE

BRI UERIRMER BN EMIEIE, EHERIE TridentOrchestrator crABEE, i, HEES
B H Astra Trident LU RLE IR B E8Y1ER

k. 151E%h TridentOrchestrator IXE spec.debug to true:

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

2[5 TridentOrchestrator Bfifg. REFRBLEBEEMHEMIERLE, XoJsE=Ak eli2H Pod LIAER
B R,
BzhabI2 Kubernetes 745

LEEIH Kubernetes iRZAFRENZ ZIFHMRASEY, RERSBIEHMED Astra Trident REFHHITEHR, U
MR EHE Kubernetes hRASBIEK,

@ WNREBARDNAZLZIFNRD, NIRIERSMEIEZRE Astra Trident . IR EREIRIERZET
Astra Trident , MR TR—FEYE, 157 Astra Trident REEARZZIFM Kubernetes A4S Lo

N LEER Helm ?
MNRETEEME(ER Helm BIEMNBTERFE, M Astra Trident 21.01 FFE4, EBaILUER Helm BIREAVER

o

13



N{E{RIBH{ER tridenctl?

MRENIMEHBSNTALE, HEBLEHFENBERITSEBEN, WNERFER "Tridentctl"s XEEPE Astra
Trident BV 4575,

EEE S A2 B % ehBYaE R EIN

FERBRFEESEBL EAZEZNET . ESHMEEIZEI. NEBUTEN tridentctl BREBZETIRME
REERE. RZIFA:

* HIZ Astra Trident BY, IR EAERNGZE. NRESFERAEPE tridentetl. BN ERRAENARZA
tridentctl AFENEAstra TridentBY Z#&IXH. EiF. MNRBERIGERHITEE. NS
TridentOrchestrator CRMIIEE spec.uninstall=true HFAstra Trident,

* NREHEEETIRER. WERPRHMER tridentctl EEPEAstra Trident. ER5c4REE
TridentOrchestrator FI&E spec.uninstall=true & Astra Trident, SA/SMIFR
TridentOrchestrator MIR{EREE, ARG, BAILUERARE tridentctlo

* MREFEANEETIRERNFHE, HFEEFERET Helm B9 Trident R{ERAZPE, NI FLFahEIFILL
BIER, REBHIT Helm 2%, X#¥, Helm LA LAERFEIREFIIRERIFE Trident I8{ER. MR
RHITIELIR(E, WETF Helm B9 Trident 2{ER BB ELN, HESTERIEEIRMINERIEEIR, NRE
A ‘tridentctr BEFEE. EOILUFEAEFHemBIIE. MA=IER A,

THEEREBIRT

ZRZE Astra Trident 5758 =Fh,

IREERE

7E Kubernetes &% FE[E Trident =55 Astra Trident REFZFHITLU T FRITHRIE:

* BT Internet 3IREXA 255
* QIEEEPEMN / T RECHIZE, LUETE Kubernetes £8FH A RS RXEMT == LB 5h Astra Trident Pod o

EEARERRE A] LU R R R 7 AT

* M tridentctl install

* fEM Trident BRERT. EAIUFshEER Helm ZF2ZE Trident 1 21EHR,
I ZERILELLE Astra Trident IREIE A, EBRTAZSHASIIEMNERHIFIFE,

e

EBRITHEXNNEE. ErILUIEA --image-registry BARNMRC tridentctl install fERFEMEITA
Ko WRERTridentIRERFHITIBE. MW AILIIERE spec. imageRegistry FEH

TridentOrchestrator. MW EMERNEE "Trident BR{&", "Trident AutoSupport BE{&"F1 Kubernetes kR Z<Fft
MY CSl sidecar A&,

BEEXEE. EEILUERA tridentctl ATridentBFHIRERMF R, HHPEIE Astra Trident TR EITZHEIE
BUERE, BUHIRE, IRSIKFNEEAE,

BEXBEEXBZRFAEE, BSRUATHEE:
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https://hub.docker.com/r/netapp/trident/
https://hub.docker.com/r/netapp/trident/
https://hub.docker.com/r/netapp/trident/
https://hub.docker.com/r/netapp/trident/
https://hub.docker.com/r/netapp/trident/
https://hub.docker.com/r/netapp/trident-autosupport/
https://hub.docker.com/r/netapp/trident-autosupport/
https://hub.docker.com/r/netapp/trident-autosupport/
https://hub.docker.com/r/netapp/trident-autosupport/
https://hub.docker.com/r/netapp/trident-autosupport/

* "BEXETEELRERE"

NREFERANESAEMGEMEE. WA /k8scsi EATF1.175 2 8189KuberneteshiR Zs

/sig-storage FF1.172ZGHKuberneteshk 2. 1832 E AFMRURLEKRE., FRMEIMR
@ BY tridentctl ZPE. ENER --trident-image M -—autosupport-image S4EEEH

--image-registry. WREBFEATridentiRErFEBE Astra Trident. IFHifROrchestrator CRE

FEIEA tridentImage # autosupportImage ERESEF,

IAEERE

TEEEER T ITEEEIE:
* BREEHhRASEY kubect 1 FEEEIE Astra TridentBIIZ2 i+ B Lo
* MKubernetes&E$ S HIf & X4 31& & KUBECONFIG IAZITH A LHIFRT &,
* JB5f kubectl get nodes S URIERE AT LUEIERIFAEMKubernetes 8%,

* EAMVERESBMZZT BT MEE.

£ Trident 12{ERHITEE

&R AL Trident $#2(F518RE Astra Trident o #ERJLAF RIS Helm B Trident ##1F 5.
MBEHFRAE A", THER—PRIUX— EARHLFRA,

BEENRA
EERE Astra Trident , NG#E LA TFEITRSRE:

* 8311517 Kubernetes 1.14 RESRASHIZ 21 Kubernetes S8 A T2 MR,
s BRI LUAIRZ 21509 NetApp 1R S
s A LUMFRE Kubernetes TET miEH %,

* BB —LinuxEMN] kubectl (T oc(UNIREEREOpenShift) B REHEE N EIEEFERHNKuberneteste

Bt
* 8B 1% E KUBECONFIG MME T £ LIIEAERIKubernetesEE B EL &
» IRB B "Astra Trident FrEEBITHEE ]
* RN Kubernetes 5 Docker Enterprise £&1ER, "{&BESEZA CLIAE"

AR TIS? KXiET! LEBATFIAME,

£ Helm ZBZE Trident 12{ER
BTN F B LUER Helm 2BE Trident #{E 5.

EREORE
BT LARIRR 2N, EEMA Helm 2DE Trident IR1ER, TBEHRRIUTRA:
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https://docs.docker.com/ee/ucp/user-access/cli/
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https://docs.docker.com/ee/ucp/user-access/cli/

* Kubernetes 1.17 RE SRS
* Helm ks 3

SIE
1. NTFEHZERRFE "Trident GitHub" T, ZEEFBEFEEHeImMER /helm BR.
2. ffA helm install BSHABHIBIEE— 1AM BESRLUTRAE:

helm install <name> trident-operator-21.07.1.tgz —--namespace <namespace
you want to use for Trident>

TEREEHE, ATLOBE RS L RECE IIE:
* --values (5 -f). EEBEBBENYAMLX . AIUZRIEEME, REMRISXHRMN .

* --set! EBMLITLIEEES.

Blgn. BEFERIVEKIAE debug. BITUATES -—set T
$ helm install <name> trident-operator-21.07.1.tgz --set tridentDebug=true

o values.yaml X (B FHelmBERN—I0 )M T BHIIRNMEZIAME,

helm list BERBEXLENFMER. RN, sR=E. BR. KE. NAREFNRE. BITRSE.

FEhEZZE Trident IR1ER
HITHIHNTZ B UFoHERE Trident 1R1ER.

%1% HTE Kubernetes 8935

B, BEEEZZRE Linux TNHRIIECRTIEEEE bIfE , "M Kubernetes 81" IEEBFRAEN
PRo

@ fEFOpenShift oc MARE kubectl 7 FEFIERAIF. BITLIRSK: admin*FHER oc

login -u system:admin 8% oc login -u kube-admin,

EEEEM Kubernetes liBABE =T 1.14 , BBITUTHL:

kubectl version

EEEREEEE Kubermnetes EEEEIRANIRE, BT THS:

kubectl auth can-i '"*' '*' —--all-namespaces
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https://github.com/netapp/trident/releases

BIOIFEE B LAM Docker Hub BEhfERMER) POD FHi@id Pod MLZIARIZMERS, BETUTHS

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

B2H:. THHLERER
M 21.01 FF8&, Trident i&{ERFBSSEENEESTE, ﬁﬁﬁTndent??Ef’W??c%Tndent SE IR

(D TridentOrchestrator BENXZRIBEENX(CRD)FIENX HMMEIR, E&RE Astra Trident ZFil,
BNHRITU TS BERIGEIRIER,

1. FEHEMARAH "Trident Z2£F2F " M _Downloads_Ef453 ARiBUIZ 14

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

2. EAENAICRDEEBIEE TrldentOrchestrator CRD, Alg. & 8J% TridentOrchestrator THE
BENXZRIBIIRERLFINR

kubectl create -f

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

3. £2J5 TridentOrchestrator B CRDGE. RIEHBIRERFIENUTERIE:

° $2{ERMY ServiceAccount

° 3t ServiceAccount 11T ClusterRole # ClusterRoleBinding

° & AR PodSecurityPolicy

© EENAS
Trident RERFEEBATEXXLERFENFE, BINERT. BRIERIPBER trident SMETIE, M
R trident MBTEREFE. BEAUTEREIE—

$ kubectl apply —-f deploy/namespace.yaml

4. FERNGBTE)PEHBZEST trident sBTIE). BRI EH serviceaccount.yaml,
clusterrolebinding.yaml #] operator.yaml HITEEHER bundle. yamlo

BT TS UEHRYAMLUBEEHER bundle. yaml f#H kustomization.yaml:

17
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kubectl kustomize deploy/ > deploy/bundle.yaml

BITUT <L LURIRFRHEBERIER:

kubectl create -f deploy/bundle.yaml

O. BEHERWIHRERAVRE, BHITIUATERE:

$ kubectl get deployment -n <operator-namespace>
NAME READY UP-TO-DATE AVATILABLE AGE
trident-operator 1/1 1 1 3m

$ kubectl get pods -n <operator-namespace>

NAME READY STATUS RESTARTS
AGE

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

3m

RIFRMERICIET — M EEHFH— P IFT R L1789 POD .

(D) 7 Kubemetes SEB¥RREEA * — MRIFFTE * o BB Trident IBIERHS M HB,

3% 8l TridentOrchestrator F&&ETrident

I7E, BT LUERRIERTLE Astra Trident 7! XFEESIE TridentOrchestrator, TridentZEIZFMIH T
BF eI RAIENX TridentOrchestrator, HIREEERBINLE trident SRATIE,
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$ kubectl create -f deploy/crds/tridentorchestrator cr.yaml
tridentorchestrator.trident.netapp.io/trident created

$ kubectl describe torc trident

Name : trident
Namespace:
Labels: <none>

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

Kind: TridentOrchestrator
Spec:
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

{EATridentiRER AT LIERAFREMBEENX Astra TridentlILEE S, TridentOrchestrator MIESN "B
TE X Trident ZFE&",

BVIRZS TridentOrchestrator IERZEEEMIT. HERBEZEMNTridenthiis,
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Status

[
T

BRE
IETEENE,

B
KW

IETEEH

error

Description

RIERIEEEALLtE R EEAstra Trident
TridentOrchestrator CR.

Astra Trident B IhZ 3,
2{ERIETEEIE Astra Trident. EA

spec.uninstall=trueo
Astra Trident BE1%,

BRIERTERE, B, BFHEEH Astra Trident ;
?%T’Fmi-fﬁﬁtulﬂiklttﬁuf =2 ﬂﬂ%lﬂ:ﬁu%%ﬁf
, WEEHITHIEHRR.

BEREEEMNARE

o TridentOrchestrator XFEH. B3—1EFT,

EREEHE). BYIRTS TridentOrchestrator BiXH Installlng to Installed, WIRENMERE| Failed
RKEMRERTEBITME .. BNABIRERNEE. BEL "HWEHR" 859,

BRI LB B E B AIEM Pod KA Astra Trident 2T BT

$ kubectl get pod -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-7d466bf5c7-v4cpw 5/5 Running 0 1m
trident-csi-mré6zc 2/2 Running 0 1m
trident-csi-xrp7w 2/2 Running 0 Im
trident-csi-zh2jt 2/2 Running 0 1m
trident-operator-766f7b8658-1dzsv 1/1 Running 0 3m

BBBETLUEA tridentetl KB LR EMAstra TridenthiiZs,

m

S ./tridentctl -n trident version

fom e frmm e +
| SERVER VERSION | CLIENT VERSION |
Fom e o +
| 21.04.0 | 21.04.0 |
Fom e b +
£, BRIUSRSIRFR. BEN "HEEES

BXENEPAHVANEL, BB W B,

BENX Trident I#{ERZE

BEid Tridenti®(ER. ERILUERFREMBE N Astra TridentlIZE S, TridentOrchestrator Mg



BXEMIIR, BEUTE:

W

%
namespace
debug

IPvo6
k8sTimeout

silenceAutosupport

enableNodePrep

autosupportImage

autosupportProxy

uninstall

logFormat

tridentImage

imageRegistry

kubeletDir

wipeout

imagePullSecrets

Description

FAF %3 Astra Trident B985 Z =5 (8]
7 Astra Trident /2 BiEH
RHEET IPv6 #Y Astra Trident
Kubernetes 1&{EERY

AEEzhE NetApp &iX
AutoSupport #R45 €2

BMEETEDREHXRE (X0
ThR *)
AutoSupport ZENH A 28R

FF %% AutoSupport E NI IR
RYhiE / S0

BFEE Astra Trident 95 E

EfFEAR Astra Trident BEIERK
I [text , json]

BLRIEM Astra Trident BR{E
AEREMRAEEF. B

<registry
FQDN> [ :port] [/subpath]

FH1EH kubelet B RHIERIR

E MR LA IT Astra Trident ST
BRAVZIRTIFR

%W%Eiiﬂﬂ%%ﬂlﬂﬁﬁﬂ%f%ﬂ’\]* #i=

(A%

Default
default
false
false

30 #

false

false

"NetApp/trident autosupport :
21.04.0"

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

false

X7

"NetApp/Trident : 21.04"
"K8s.gcr.io/SIG-storage  ( K8s

1.17+) I quay.io/k8scsi "

"/var/lib/kubelet"

spec.namespace FEH$ERE TridentOrchestrator RNTEIEH i T a]Astra Trident
() e BBMC R Astra Trident FEATH * o MBERPITHIME. NRSHRER
TridentOrchestrator BN Failed, Astra Trident REHTEm R TEERE,

() eoRTHSEER—T MR, ATIRERTE,

BRI IEEX B ERALRE M TridentOrchestrator BENXRE, UTE—1R4:
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$ cat deploy/crds/tridentorchestrator cr imagepullsecrets.yaml
apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
tridentImage: netapp/trident:21.04.0
imagePullSecrets:
- thisisasecret

MNBEEBEEWNLZERHITEHENX TridentOrchestrator A, ENZEEMER tridentctl £ PIRIEE
EEBEBENXYAMLBEE,

{E tridentctl FH{TZp=E

o] LUfEHERZ Astra Trident tridentctlo

IR RIE HAR, IUER—SIX— BRSO

BEEXHE, HERN L

TEBNAR
EERE Astra Trident , [NO#E LU RIS

s B2 X3EM Kubernetes EEEFE B TE2NR,
s BRI LUA P2 2150 NetApp FER S

* IZB]LIMFRE Kubernetes T{ET mit#iE,
s B —"LinuxEAH] kubectl (B oc(UNREERAIZEOpenShift) B REH AL E N EIEEFERAMKubernetestE

o

* 8B E KUBECONFIG MMET 2 LM IKubernetesEEEE AL E
* BB A "Astra Trident FTERITHAEE]",
* YNREIE Kubernetes 5 Docker Enterprise ££&1F/, "#&BEDSEZA CLIAE",

PFAETIZ? AT LRI,
BXEEXHENES, FEN L
58 1% T Kubernetes SEE{HYEG

B, BEEEZRT Linux TVHRKRIIECRTIEEEE bIfE _, "S2#FM Kubernetes 81" IEEBFIEN
PR,
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(D &R LAfEEA OpenShift oc AR kubectl £ FEBFTERGIF. EBREL RS admin* B9

{78 % oc login -u system:admin 3f oc login -u kube-admine

EE Kubernetes ki, HETUATH<:

kubectl version

EEEREETESA Kubemnetes EEEEIRANIRE, BT THS:

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

EIEEE AT LIM Docker Hub BaffERBMEHI POD Hi@id Pod MEILRITFERS, BIEITUATHES:

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

IfA%E Kubernetes BRSZ28has, fEIGTER L Astra Trident BIERE.
B 24 THHIENLZEIER

(D Trident REIZFHFEIRZ Trident Pod , ECERTREFEIASH CRD WR, HBRIHITEES
MR E M EI SR AN FRIER CSl sidecars o

O] A T HERFThRASBY "Trident 222 8" M _Downloads_ZB453 HigEIZ X4,
BIan, WRERFhRAS 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

% 34 LI Astra Trident

BEHITEREGE T BPh%EAstra Trident tridentctl install fp%:

23


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

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.

RRERBFTRE, HINUSESMIt, BIE Kubernetes EEB¥PMT 3K, BAIRESLAIMES Pod :

$ kubectl get pod -n trident

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

NREEES ERRFIEMEL, WRTEERMIE, BRHARTE2EE Astra Trident o IFHEHITT—
io 1ﬁ I_I "_LB%F1££“0

BE. MRZEERFRENTHRHERER ETEIEIT" trident-csi-<generated id>. REEIMIFH,
BXEHEPAHRAOEL, BB W B,
HENX tridentctl ZpE

fEA Trident RERFATUBEX B, 0. NRER TridenttREEHI2ERFEMEE. WA LUEHIEEMES
FR --trident-imageo. YR EFTridentBR{&ELIKFIERICSI sidecarBREEFIEI LT BFEE. NRIIFFERIEE
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ZIFEMEEMNIE --image-registry XM, HEFSX A <registry FQDN>[:portle

EitAstra TridentB eI N EECE TET =, &R --enable-node-prep. BXETERIEBMIFMEE, 1BS

/U1 8 L

() esRTHREER— ISR, AT,

NRIEFEANEKubernetesf 9 &hR. EHF kubelet FEEIBERBEIFEERIRE L /var/lib/kubelet.

B LUEREE & AMKE -—kubelet-dire

MREFEEEXRE, FHBHREEFSHNAFEE, WEAUBEXBEXF. f£A --generate

-custom-yaml BB ELZEEZERPENZELLTFYAMLXH setup BF:

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

* trident-crds.yaml

* trident-clusterrole.yaml

* trident-daemonset.yaml

* trident-service.yaml

* trident-namespace.yaml

* trident-serviceaccount.yaml

ERXENHE. ERILRIEREHITEN. ARERA --use-custom-yaml EEBEXHE,
./tridentctl install -n trident --use-custom-yaml
=
=3 2TA?
Z8E Astra Trident /5, ERIL4EeIERIR, SIEFHESE, RESUNBEERET Pod F.

F1%:. tIBER

IR

150

WE, ERIUBRESEE—1EiR, # Astra Trident EEES(EA, Ak, 1581 backend. json BEUESIRAEY

X, AIEFKRIIAREHEERENRAIEE XY sanple-input BRo

BEEN I BRI N EREREEXNESZFAESR.

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

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

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

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

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

fomm - fomm e o -
T e I+

NREIBRM, NEHEELIEH, ErILIaTU TS REEHEUBERERR:

./tridentctl -n trident logs

R fE, AFREZSENFALHER. BXESHEHRRT, B0 "WEHER" 8.

F2W: QIEEFME

Kubernetes AP fEAEERIKAIEERPA ( Persistent Volume Claim , PVC) ECES "FHEE" #&A1F. ¥4
SEXMAFRE, BEEEANRATZENREREF (EARBIFA Trident) URIZENREEFHE X

BIZTFEE Kubernetes AP IFIEEMIIEZERE, ZENEEFTEN L —DEIBMEHRER, LUE Astra Trident
AILEREREENE.

BAEEFANRERFEREETHEMESE sample-input /storage-class-csi.yaml.templ ZEERF
BEMIBIS . it BACKEND TyPE MTFEIRENIZFE R FRo
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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

XZ—1MKubernetestR. FEMERTLUER kubectl UTEKuUbernetesHBI%E,

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

IM7E, Kubernetes # Astra Trident #3271 * B -CS| * 238, Astra Trident N B &I fGimAY i,
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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"

F3IT:. BEF—E
Mz, BEESFNSEEE—1E. HEIEIE Kubermnetes SRFERMIIRIE KA EEER" (PVC) XK,
FERNIRIEIZRFMERIIEEE PVC

1520 sample-input/pvc-basic-csi.yaml B8, HRFERZITSELIZERN R FRITE,
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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

F 4T FEHEEHE Pod

IM7E, iEFTEHSE, BNPEBsI—nginx POD. #EPVHEHZEIT /usr/share/nginx/htmls

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



# 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

tBS, Pod (NMARERF) ABEFE, BENE. IRFE, EAILUMS—1 POD EAE,
ZERE, BEMFRERA:

kubectl delete pvc basic

IE, ERILBAITEMESS, flin:

* "EeEEfER, "
* "RIEEfEMESL,
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=18 Astra Trident
4% Astra Trident

Astra Trident BEEE L H TR, STAHERENDNEZRS, S MHRAERRECAThRABIEM L2,

FITR M TIREAMI M REIE SR IR EBIRIEEMEUATIRE, BATENESEE DAL —R, LUFIA Astra Trident By

¥\ﬁIjJ AEo

®

BEARIZHNEMRE, ERERITZI AR

HEEFREIRYhR S

s SO AARE Yy .MM MBRIR YY-1 .MM ARASFMEA N F/RE ZBIRVARZS, FI90, EeJUAM 19.07 RE SRS
HEAER 20.07 (813E DOT h4s, 540 19.07.1) o

* MREEANZRHRE, NWNRITSIEAR, XEREELARIESEHIEMREE ORISR

B0, NRIETTHNE 18.07 , HELEFAEE 20.07 i, HERBUTRHITES S BAHEITE:
° BRM 18.07 ALREI 19.07 o BXRARMEAIRA, 158NN ARZASAI S,
° SRl M 19.07 FA4&ZEI 20.07 o

®

O

WNF19.04 R EBERANWFIEAR. HHEEIEAstra TridentE SHITTHIE etcd FICRDMR. 18
SWBEBIRAERA, THEARNIIERE,

FHEREY. IESZMEMH parameter. fsType EH StorageClasses FHAstra TridentfEH, &7]
LUMBRH EHF O StorageClasses MARHHEE S, XEXTSANEIRHSE
Hehttps://kubernetes.io/docs/tasks/configure-pod-container/security-context/[security}F 155

Ko https://github.com/NelApp/trident/tree/master/trident—installer/sample—input[sampleﬁ)\] E i@'

& https://github.com/NetApp/trident/blob/master/trident- mstaller/sample input/storage-class-
1 s

S?ttrggHg!%§g§gr9ﬁ§tgpp/tl%laan&%b/tr)n§s%r9 rlyent mstaﬁler/s !)%r;)]:tjstjr[aget class- sa ples/storage c%sslf?ronze dgfau y%r%rﬁ;torage ass bronze-

default. yaml

ﬁ*ﬁéﬂ”m SN 15’5’5)“ E:%[“D—.]Lﬁ o

NPT LR BRI
ERTMER I TR 2 —#TFHR:

* A Trident TER.

* M tridentctlo

O

M Kubernetes 1.20 784, CSIHIREBIMER GAIHEE, TFHZK Astra Trident B, EHITHERZ
71, MBRFAA HIAY alpha snapshot CRS #1 CRD (£REZE, HIREBHSREBRS) . 15
2N "KEE" TS alpha 1RERTERZENILAR /GA HEERTH RIS B,

NRFELUT M, WA LAGER Trident #(ERFHITHLR:

* {R1E7E351T CSI Trident (19.07 XESHRA) o
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c MELEET CRD 89 Trident ArZx (19.07 REEARZAE) o
s BERERITEEXZE (FEBENX YAML)

(D)  mReEEOE. ENERMEERTRTdent etcd BT TridentHhRas(19.045E PAT),

MREREFEHIIRER. RBENEEXRET FHIRERSE. N UFERBITHR tridentctl, X2
Trident 19.04 KB R EEHL T %o
HEERFHITTEN
Astra Trident 21.01 RAIRIERSINT —LEXBAVEMTE, BN:
* RVERTIIIE D * SEBEEE * o LLBTHY Trident iIZB AT (hirZs 20.04 £ 20.10) A * HRATEEE *, &
ESEEAMNEEREEME, RERWNT:

o WRRME: BRIEANERUEERLTIEES Astra Trident ZEMEXAIER, TR Astra Tridentid 2
. RERFERRIEMHEIFZ N RIR ownerReferences, 43P ownerReferences EEESEEA
B E. FEKubernetes 3 B A EER S| &2 iR, FIW00penShift, {FAEEHERERIEERT &AL R,
3F Trident ZHRIIEsHEEMEH, XB—IMEAREK,

o EEHEAIENEIE: BEST2MIFR Astra Trident , REMBRFIBXEKNZER. 2T ESCENGEENTAIRRE
MIBRERESEEIRVZIR (5140 clusterRole , ClusterRoleBinding-and PodSecurityPolicy ) BYi&ZIalzE,
HESREEFTE, SECENEERMPDERLIREER, AP LST2EE Astra Trident HIEFRER
BWRE,

* TridentProvisioner MIB&##EA TridentOrchestrator fE AT ZEMEREAstra TridentfBIBE X
HiFo I, EESERSIN—DNFIFER TridentOrchestrator MAEAF ] LUSENIE R RE/FLK s &
=8 Trident spec.namespace FEo ERIUERF—RAE "L,

TREZER

* "&£ Trident 2 {FRIEITHER"

ERRERHAL
SRl LUERIRERBIAFREINAR Astra Trident 23,

BEEMNRNA
BFERCEMHITHE, NHEUTEM:
* BN ZTEET CSI B Astra Trident . EH0E R IETEISTT CSI Trident , 1B51ZE Trident &3 =iE]F Ay Pod
o WNRMITEME trident-csi-* MIZBER T, EIEFIETTCSI Trident,

* BN REET CRD B Trident o XK 19.07 RESRABFIARE, MRELENEET CSIHRE,
MRAJge2ETF CRD &%,

* NREEEHH CSI Trident , FHEREARWTTEIRNAEE, NeJIERIRIERHITHR,
* TELATE Kubernetes EBfHHIFRE MR TIEIFR, RNEE— Astra Trident o
s RN{EAIE{THY Kubernetes &8 "1.17 K ESHRZA",
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* YR 7EFalpha snapshot CRD. NI {FEAEEMPR tridentctl obliviate alpha-snapshot-crdo
LR EEMIRR alpha snapshot #ISERY CRD » BXMER / THRHNMERR, BFER "SEE,

7 OpenShift REEF & EIERIRIERFFR Trident B, NFHRE Trident 21.01.1 HESHR
(D . 21.01.0 k%% Trident EHFAE—EMNFEGA, % B4 21.01.1 PEE. Hx¥
gﬁirﬁ_:%\a iEﬁE%JrIL: "GItHUb tﬂgfﬂﬁ?ﬁﬁi¥éﬂi1§%\"o

HREESTEIRER RS
EM * Trident 21.01 REShRZE * A, BHRITUTTE,
g
1. MIBRATF L Y a1 Astra Trident S2FIBY Trident TE . FI0, MEEM 21.01 AHEK, HEETUTHS:

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

2. (AME)VINRBEHLZESE. 1B%HIE TridentOrchestrator RETridentB IR R, XLEF K ATRE
BB BENX Trident BER, MAPIZEXASSERGIE BIGIEMER, BREIEXBEHIEERGIRINEIRE,

N—4= ALA .
Y.

3. EAZREAstra Trident bundle. yaml ARSI B Trident@ERFIIX 4, BT

kubectl install -f 21.07.1/trident-installer/deploy/bundle.yaml -n
trident

FtF B, 21.07.1 Trident I2{ERISGHEI AR Astra Trident ZEHEEH AL T S5ie{ERERAIARZS,

FHeken & EESEERIRIER R
BENERHETETREEER (WA 20.07 Z 20.10) KM Astra Trident REHITFE, BEEREUTS

zZ:

STIE
1. IUFIA Trident ZEMPRES. BHITHIRIE. BHXEMYIRE* TridentProvisioner, RSN A
Installedo

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

Status: Installed

Version: v20.10.1

@ IRSETRE Updating, BRI RILEA, ARBHES, BXARERIRSEIIR, ES
Ak,

2. 683 TridentOrchestrator EATridentZEIZFEREMHIBYE 26172 CRD,
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# Download the release required [21.01]
$ 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-21.07.1l.tar.gz

$ cd trident-installer

$ kubectl create -f

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

3. ERHBREMRRETECEMNEEN. BEXMtPE. EFE bundle. yanl AFHEHRETESEERNIE
BRI, ERILUREY bundle. yaml M "Trident FFiEE". IBHRERHERND X,

BN TridentRESHHITHRENER(FI90. EHMIE tridentImage,
@ autosupportImage. FAEMUGIFMEEFIRME inagePullSecrets), XA EHISEHM
SRR, BB "SR
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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

TFUERER. B E/R trident-operator-xxxxxxxxxx-xxxxx PODBEMIF,

4. (ALE)MNREEEBNLESE. EEM TridentProvisioner MMXLEE N IREEIFEATAT MEGIEMR
DIMAiREN A2, BREIR A EEiEERGIRNEAF.

$ kubectl patch tprov <trident-provisioner-name> -n <trident-namespace>
-—-type=merge -p '{"spec":{"debug":true}}'
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SESCREEREM,.

CREEMCENEERABENER TridentProvisioner MR

@ TridentOrchestrator MR, MIFR TridentProvisioner X &R

tridentprovisioner CRD. F#Hi§Astra TridentH4kEIFrE RN EESCEIZE RIS, &
IR RBIR, Trident £F4%EI 21.07.1

FEREESTENIZEE T FHKAstra Trident2S30E# tridentProvisioner FIA

() tridentorchestrator BEXR, UR(FRBEREMAIE, EFALRP, Astra

Trident SR EHES 2 FifEEIA R =8 H,



#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

FHRET Helm FIRERRE

BFRET Helm MIRIERTE, BRITUTSE.
1

1. THHREHH Astra Trident ArZso

2. ffM helm upgrade @< BB WLUTRA:
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$ helm upgrade <name> trident-operator-21.07.1.tgz

HrAh: trident-operator-21.07.1.tgz RRT BEHLKFIAIARES,

3. BT helm list MIFERAMAEFRAIEAH K
() EEARmEaEERENE BER et

Bla0. BEELAIEIANE tridentDebug’ T, BT THS:

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

MREIEEIZIT $ tridentctl logs. ERIUEBRIAEE,

(D NREVRLRERENIRE 7T AEMIERAET, BFHRARXEETNEETE upgrade B5<H, BN, X
EEFEENHNE.

MIFRIER LR
SNSRAEHY CS| Trident SEFIHR LRATREM, MWETUFREIRIMARAD Trident HIER.

]
1. FEHEHH Astra Trident hiZs,

# 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

2. 8% tridentorchestrator ;a2 HHAICRD,

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

3. BREHRIFS.

38



#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. 6l TridentOrchestrator &3 Astra TridentdICR,

#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-79d£f798bdc-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:
Namespace:
Status:

Version:

MEFIHMN PVC =BohAI .

Trident installed
trident

Installed
v21.07.1

AGE
150d
150d
1m30s

AGE
Im
Im
5m4ls
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S5/ tridentctl H1THE
@B LUE BRI A fAstra Trident®3E tridentctlo

ARE
FREIRHFhRAEY Astra Trident BY, J§Z R TEI:

* M Trident 20.01 7F3&, XBEMIARR "ERE" £%#F, Kubernetes BERRANFEREMEHN T alpha
Snapshot XREFHFMiRAR, URBEEBH alpha Snapshot o

* MRARMBERIBSINT —HEI BRI CRD M—MREIZHIEE, XM MEHISZEBNIE RS Astra Trident Z
AIHITIRE.

() &tz 8 alpha ERBIB ISR S ROSE,

KXFULES

ENEHE LA Astra Trident BIERFLR, ENE Trident BF, &Mk Astra Trident ZBEFR{ERKA Y ERE
B (PVC) MkAME (PV) . 7E Astra Trident fii#/LHA{a], BEECER PV {he]A, [ Astra Trident F1EMRE
BAALE ATELCERIE] @28V PVC BEE %S

() A%AstraTrident BY, WMREFAGLIR, BREERFETRE,

FREREET B
EH AERY TridenthR A PR MR FE SINRE(FIAIIRFEIRIR). ERILUERALRE tridentctl upgrade 3%
NRFEIRE, WERKFEM NFS/ISCSI RRARE] CSI KA, LUERETSER Astra Trident IR —BEHIH
BE. Trident EBERIRA PV XFHEHINAES
REREARE CSI KEBY, FEERUATEI:
* BAIREAFEBEARMES. URgIBRIERHEE A RHERIETT,
* FHEREY, PV AJLUEAERE [ REEN—IoER. FFEXARE [ REE.
* FHRES, & Tk R PV EEERI POD . EAREZHE, ENXHA POD
* BREEARPEE PVC &, FHKAET, NHBIRMSARKYEE PVC NE,
EFLRTH
UTFRAIERT NEHITEAR.

1. 1817 kubectl get pv FIHPV,
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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

Baij. Trident 20.07EAEIZE T MNPV netapp.io/trident BEEEFo

2. 31T kubectl describe pv LUIREXPVAYIFA(E B,

$ 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.XX.XX.XX
Path: /trid 1907 alpha default pvc 2 a8486
ReadOnly: false

PVEHEHEIEN netapp.io/trident ELEZFMERANFS, EXHF Astra Trident IREAIFABE #1INEE,
R PV AR EI CSI 28,

3. i&1T tridenctl upgrade volume <name-of-trident-volume> FATFEEAAstra Trident&HLK

FICSIFTEmER <,
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$ ./tridentctl get volumes -n trident

| default-pvc-2-a8486 | 1.0 GiB |
b052-423b-80d4-8fb491alda?22 | online |
| default-pvc-3-a849e | 1.0 GiB |
b052-423b-80d4-8fb491alda22 |
| default-pvc-1-a8475 | 1.0 GiB |
b052-423b-80d4-8fb491aldaz22 |
| default-pvc-4-a84de | 1.0 GiB |
b052-423b-80d4-8fb491aldaz22 |

standard |
true |
standard |
online | true |
standard |
online | true |
standard |

online | true |

Fommmmmmecemsmeseseme= P Fommmmmmemememe= +-
Fommmmmmmmesrrrrrrrre e reme s e mmm o Frommmmom= +-
| NAME | SIZE | STORAGE CLASS |
BACKEND UUID | STATE | MANAGED |
Fommmmmmmmrmemeoeosoes Fommmomom= Fommmmmmemoooooote
Fommmmememesesesese s s s s e eses Rt
| default-pvc-2-a8486 | 1.0 GiB | standard |
b052-423b-80d4-8fb491ald4a22 | online | true |
ittt Fommmmmm== fommmmmmememem= &=
Bt e e o= +-

S

4. IB1T kubectl describe pv WIEtERT NCSIH,
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PROTOCOL |
———————— +
file |
file |
file |
file |
———————— +

———————— +
PROTOCOL |
———————— +
file |
———————— +

cba6bfoad-

cbaocfoad-

cbaofoad-

cba6bfoad-

cbaobfoad-



$ 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>

I XA, EETLUGE Astra Trident I8 NFS/iISCSI KRB MEZF MR E] CSI K2,

& Astra Trident
1R Astra Trident BTS2, 7 SFEETT A,

53 Helm E1Z

NREFERAHelmZE T Astra Trident. AT LMFEREEEIZE helm uninstallo
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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

{# /A Trident 12{ERFENE
MNREEBIRIERTRZEET Astra Trident , NAILUBEHITUTREZ—HEHTE

* *J§i§ TridentOrchestrator BIREHHITE: *ErIU4RIE TridentOrchestrator HIKE
spec.uninstall=trueo. 4R4E TridentOrchestrator CRHIZE uninstall Fric80 FFAR:

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

LY uninstall FREIEEN true. Trident@2ERFIZEIE Trident. {BREMIFRTrident Orchestratord&x&., 0l
REFHZE Trident , NEIE Trident Orchestrator FEIZETHI Trident o

* *MIPR TridentOrchestrator: EIIMIPR TridentOrchestrator crAATEfEAstra Trident. LLETEE
BEigRiREREE Trident, 1R{ERBLIEIIMIFRIZ(E TridentOrchestrator JAfGARZEMIBRAStra Trident

EREMEGHE X FMIBRE LIS IR O Trident Podo E5E£MIBRAstra Trident (E2FEH AIZAICRD)H
BROIRIRIR. ERILAHITYREE TridentOrchestrator MR wipeout iEINIFES LA TR A:

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

XA EE Astra Trident HiBMRS R MEEENEEXIMETHIE. BELERANEHEE.

@ DETERITREHMEN, ANZEREIER CRD . WRIETERIE, * BRIEEHEEEHBEHUES
#7189 Astra Trident Z22&, T[NEMIERR CRD ,

EAEE tridentctl

1B1T uninstall BN tridentctl SITFFAR. MIBRBRCRDFNMEXRITR Z M5 Astra TridentXEXHIFF B X
By MR VB E s T R &R U EMEIR IR
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./tridentctl uninstall -n <namespace>
E52 2 MIFR Astra Trident , ERZMIBRE Astra Trident £IZ2#) CRD HRA LR HHIFRXLE CRD

B&4% Astra Trident

T BRI R A Astra Trident FFS 280528,
(TR AR FIEE, HI:

- A

* ZBEMEERARMAITEIR
* KEXREE, ARRMAFTEE

(EIENE2IN

T EIfEA CRD BY Astra Trident hasBS, [WEFERELR, HTFAstra TridentIl7EEFACRDRMFRIFIRE. FLEIE
MFrBTEESRAR(EiN. FiEE. PVASREB)EES XEXMCRDMR. MARENEIFHIEIE trident PV (H
FHIREM Astra TridenthRZA(ER ). FEIEH PV , BEMFEMESEIYERN CRD WRIHITHIP, MNREEMELE,

MREEXFEHE CRD (19.07 NESRRAS) iE1THI Astra Trident RSS2 B TR E, XN T HRIFERES,
X g1 Astra Trident ks _EHITRIPREIR(EXI AT Ilo

fRIBSREELR
EARNPEREIERBTridenthRZAS etcd LURFFRZE(19.04 RERIRA). FR/a, ERHA Astra Trident lRZASH
THFRERIEEA SRR R, EEIREIFHERMRASES, FEIERY PV ReIfA. EEBEFHMAE, X5,

PV, FHERFMERE (BCIE / B/ BFF) FXRAAMBBIELLIS Astra Trident RAI . MEZIREREF=
FRlf 3 B 6E A R HRRR A BIEEY PV B9iA1R], PRIEEXMEFITHLE,

ERIRIERRE Astra Trident BYAIRRRITFE
N FFEATridentiZER TR LR, BERIEBAARE. FEEEMA tridentctlo
T FER Trident #RERISERAIREE, Astra Trident 7] LABELR A LA FE—TN:
* ERGBRTESEENIEER (20.07-20.10) LHEAMRZ,
* FREECEEER (21.01 RESRE) REMRRE,
PR AR CRENTEER
BF Astra Trident B AEREESCEIZETRIMNRZS, BRITUTI R,

$HIE
1. "E1%; Astra Trident"s * BRIEBTEMBFMERE, TNBEMMIERXL CRD

2. MFREERFSCERIEER. Mit, BHFERERABRRBBIRIER. ERILIMIREY "Trident GitHub 1R 5" HR
IR EIFRERRY 0 30
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3. BRI LEFIERASH Astra Trident A4, 1RERFITRARASHISALHITIRME,

B Ean R e EREEN
AT REE T FELRE] 20.07 F) 20.10 SEEIAIRY Astra Trident i ASFTS RIS R, ZARAGERA GRS ZESEERIE
BAI#HITRE,

1. "ENZ; Astra Trident"s *I57IMIBRCRD. [RIEEEBZLMBFIMELE, *1BHR tridentorchestrator B
Rl B

#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. MBRERSEENIEERT, Alt, BEEFERFRRBBIRES. EoILMILLIREY "Trident GitHub 75"
HRIREIFAEN D

3. P& tridentorchestrator CRD,

#Check to see if "~ tridentorchestrators.trident.netapp.io” " CRD 1is
present and delete it.

$ kubectl get crd tridentorchestrators.trident.netapp.io

NAME CREATED AT
tridentorchestrators.trident.netapp.io 2021-01-21T21:11:37Z2

S kubectl delete crd tridentorchestrators.trident.netapp.io
customresourcedefinition.apiextensions.k8s.io
"tridentorchestrators.trident.netapp.io" deleted

B EIE Astra Trident o
4. B LEREREGLEIER, RIBATERAE AL H TR,

{5F3 Helm &%

EEG. 15EH helm rollback 5% BESWLLTRA:

$ helm rollback trident [revision #]
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{EFE R Astra TridentBYBIPELR

HF2 tridentctl

WNRIEFEREZET Astra Trident tridentctl. FBREIREIEUTIRE, HIRFRFIEFETERM Astra Trident
21.07 iE#%%) 20.07 BB

®

TR

1. MR ERLETrident tridentctl,. MBREFHE M EE
a. 5l Trident A8 R =

é&ﬂ*io

TEFIRRER Z Bl foﬁULKubernetesﬁﬁEﬁT% B8 etcdo
CRD HIHHIRET

[EFHY Pod o

XHE, EFERI LA Astra Trident BY

& Astra Trident , IHE{TLA T E SN

b. HEEEEFITITHY Astra Trident BYRRZS, ERILUFER tridentctl EEH Trident PodREARE

o

c. R

trident-operator-xxxxxxxxxx-xxxxx. Astra Trident BE&%

2. (FEMAEEAstra Trident tridentctl —if

f&*RKEBE*AtridentOrchestrator. (F)A tridentprovisioner. ()& HEIPod

S tridentctl version -n trident

S tridentctl

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted

uninstall -n trident
Trident deployment.
Trident daemonset.
Trident service.
Trident secret.

cluster role binding.

cluster role.
service account.

pod security policy.

podSecurityPolicy=tridentpods

tridentctlo

Bt EXMERT, EFMER 21.07 235X AR,

INFO The uninstaller did not delete Trident's namespace in case it is

going to be reused.

INFO Trident uninstallation succeeded.

3. SERLIIR(ERS, IRENFREARZAHY Trident —i#HIXHEF (FELRBIRA 20.07) , HEHAERE Astra Trident
o WAIUAERBEENX YAML "BENX 25" NRE
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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.

BRI IZE TR

clusterrole=trident-

configmap=trident-



{E A Astra Trident
=i =p

[RIREN T Astra Trident 5SEERAZEINXR. EEIF Astra Trident S 5ZFERGHITEES, LUK Astra
Trident SNRIMZTZER A ES. Astra Trident  BohMEHREFSFEETEXNERNEZ#EL, THREX
RIECRAENFRAREXEREFRNESER.

* "B2E Azure NetApp Files [Gi"

* "9 AWS [FiREZE Cloud Volumes Service"

* "BEEE1ERTF Google =F&H Cloud Volumes Service f5iH"

* "B2 & NetApp HCI T SolidFire f5im"

* "f§F ONTAP NAS IRGhi2R At & fRiR"

* "EF3 ONTAP SAN =2 A E fGin"

* "¥& Astra Trident 53&FF NetApp ONTAP BJ Amazon FSX & 1E A"

fCE Azure NetApp Files 5%

T R fE AR YR BIEC B IS Azure NetApp Files (ANF ) EZE I Astra Trident ZE3ERIfF i,

@ Azure NetApp Files BRZ A2/ VF 100 GB %, SNRIFEFRHER/, N Astra Trident =B
2172 100 GB M5,

BEENRE
BCEAER "Azure NetApp Files" [, BEEHREUTER:

* subscriptionID MBI T Azure NetApp Files BYAzureiT #,

* tenantID, clientID, # clientSecret M "NAETEREA" 7E Azure Active Directory 1, BB R
Azure NetApp Files BRSZAPR. NMAREFEMBER owner 3 Contributor AzureTilE X HIA B,

ETIREX Azure AERGINHAER, HBRN Azure T,

* Azure location ZDEE—N "EZIRFM"S

* MNRIERBERER Azure NetApp Files SUTEHIEEAR, NHEEHIT—LEVREE, HEL " (RENJE
) "o

RFUIES
RIEEIHECE (FW, RIS, RSEANMNMUE) , Trident STEBERUBREMNBEM LI ANF 5, FH
515REIARS 5 F MIILEC,

(D AstraTrident 21.04.0 RERIRAF LR QoS Bt
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[EUmEC BT
BXEREEER, 52X

B Description Default

version 98287 1

storageDriverName IR hAE e B9 & R "Azure-netapp-files”

backendName BE X 2T E SR WhiZR R AR + " + FEAF AT

subscriptionID Azure TTEIHHIITIR ID

tenantID N AZEEMPRIER ID

clientID N AR EMPRIZE A D

clientSecret N A2 A B P i 2 £R

serviceLevel HAA—4 standard, Premium’ ™ (F&#1)
8 ‘Ultra

location ZREIHEN Azure (IERETR "™ (FEN)

virtualNetwork BB EIRF MBS R 2R ' (BB

subnet FIREAHIF YR R " (BB
Microsoft.Netapp/volumes

nfsMountOptions PRSI NFS 2%, "nfsvers=3"

limitVolumeSize MRIBROEANEIUE, WE "™ ERINER TR SEhE)
BRK

debugTraceFlags SRR 2EANERAE. & =

Bl \{"api":false,
"method":true}o PRIFEIETEH
ITHPEHIRH FE IR B SR E
, BNEMERLEThEE,

@ f&eX capacityPools FB. LURLVATERENBSEMNHESIRINLE. XEESSEEET
BFHB8M/ M E capacityPools FlIR, WXL EHHITREIRIFRIRK,

NRAZHEIRE PVC BHBE] " RILFIBEM " #1R, NWERINBIERF T A RE%E REXRIPAFER

RAZR (FM, EMMLE, BEM) . BARERE, Astra Trident HiCRELIESIRAT AIAY

Azure HilR. BHFUNERSEEERAELNAE,

O

@ NREFFANFS 413585, FILIEHE nfsvers=4 TDES D IRIVEHIAIYRAIEENFS
va. 1, TFHEERIREREAIEHETERE &R R E X PR ENERET

TR OB R EC B RV ER 7 s E A P IRTRIZRIFNEE E BN EN AR BERUTERE R

Default
"0.0.0.0/0

B Description

WERSHAN

exportRule
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=K Description Default

size FERRRIAKN "100 & "
o exportRule EMIEUCIDREREFRIBIIPvAH IS IPVvAFRER LS BIES DRYIR.

F7E ANF EiReIEMFIES, Astra Trident R7ERCEFEMEHSFEN _ ERPRIBEIRE S HIE
C) “EFEE. FREERUASITMEEBENXITE, HANFMEETREIZNFIEEHTIH, XF
, AR RIE SIRECE PR — AR B EXITER G EHX DE T

w1 HRECE

XEEWNNRIRGIHREE. GEIILECE, Astra Trident J UL KRS MIEZEIKLZ ANF BIFIE NetApp 1K
, BEMBNFN, HERKHERETEFR L.

HIENIFFIAER ANF HAZIRITEXIRIER, HECERIEBRIERE, BXfFRLE, EFENFERENERHEES
SERFRE,

"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"

w2 B MIBNEERS RS EE

IR E S EREEAzZure® eastus LB Premium BEM, Astra Trident & BEIAMZUEETIKL
ANF BUFRBEFM, HEEHNEEF—FHLERE— 5.

"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",

"serviceLevel": "Premium"

3 . BRECE
tERECEH#—PRERETESE N N—NFM, HERTRESEEINIAE
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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",
"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",
"size"™: "200Gi"

4 EEERECE

HRRERERAE— T XHPFEXZSNMFEL, NMREESNEEMIFAENRS SRS, HE

Kubernetes 8 Z R XLEARZRFIBITFEESS, NitkIheEIEE B R,
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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": "vers=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",

LUTAR StorageClass EX 5

RTFEM, [ parameters.selector FEH. EBRILIAENMERE

StorageClass BTHESNERM. SREEEBFENETHH.
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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

TRfta?
SRERRESHE, BT TFHS:

tridentctl create backend -f <backend-file>

NREHEIBRW, NEkicE LM, ErLUsTU TR KREEATUMELAERR:

tridentctl logs

WMEHBEERREXHFMR)EGE, K] IBRIEIT create i<,

70 AWS [FiRBCE CVS

T RRAAE IR RAIEC BB IER T AWS B NetApp Cloud Volumes Service (CVS ) BZ&J Astra Trident
EWEH.
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®

ERENNE

BIZ 100 GB H%.

WEEEBMEER EHEF AWS B Cloud Volumes Service" [, £E

* BEE T NetApp CVS BJ AWS K
URL F1%2%A

* CVS kP RY API XI5,

[EUmEC BT

BXEIRECEED, B2 TR

version
storageDriverName

backendName

apiRegion

apiURL

apiKey

secretKey

proxyURL

nfsMountOptions

limitVolumeSize

servicelLevel

Cloud Volumes Service for AWS A% #5/\F 100 GB B9%&., MIRIERIER/,

Trident B f

WM TFER:
Description Default
BT 1
T HEIREN IR R B R "AWS-CVS"
B E X B FhE iR IREhiERF 2R + " _" + API ZEARY—

CVS kP Xig, &AILUTE CVS
Web [P itk P& E /API 58]
HEHE,

CVS 1 APl URL » #EBILATE
CVS Web [TJFHHIMKFIZE /API
hia R EItE,

CVS K~ APl Z$H, &RILI7E CVS

Web [P Rtk P& E /API 58]
HEIE,

CVS kP #5, &EnILITE CVS
Web [P BREYtK P 1% E /API 18]
HEIE,

RIBIRSZS 2B EEEIZET CVS kBT
RIIE URL » RIBARSS2SRILLE
HTTP K32, tAILIE HTTPS A

B, XF HTTPS R, RELIIES

IIE, WURIFTERIERRSS B ER
BERIER. FXFHEATEMNE
IERARIEARSS 280

FELRITH NFS LI,

NRBEBRNER/NELLE, WE
BRM

WER CVS RS, XEEE
"standard" , "premer" 1 "Extreme

o

EiPa)

"nfsvers=3"

" BRANER TSRS HE)

;3
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https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
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https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
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https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident

=K Description Default

debugTraceFlags HIEHRN EFERNIAR NS, = T
Bl \{"api":false,
"method":true}o FRIFEIETEH
TS HBRH EEIF A B TR iE
, SNEEERItEIhEE,

apiURL B EBEM—HY apiRegion. 540, us-west-2 apiRegion BH https://cv.us-west-
@ 2.netapp.com:8080/v1/ apiURL. [E#¥. B Rus-east-1 apiRegion B https://cds-aws-

bundles.netapp.com:8080/v1/ apiURL., HARICECVSEEMREEIEM apiRegion F apiURL
BFEIREENS .

BMRWREBRTE—T AWS KIEHFEES. BREAMXESIRE, ErIUEXEER,

TR OB R B S MRS ED 2 e E U T TRIZRIFOA B E B NN A B2 LU TERE TR,

B Description Default

exportRule ENSEHAN "0.0.0.0/0

snapshotDir EHIBEIARIMYE . snapshot BR  false

snapshotReserve HNREMENEE DL " (X CVS BiAENO0)
size ERIAR/N "100 72 "

o exportRule {EXHE MUCIDRETARTHIPvAIIEELIPVAFIIER A SHIE S DRI

F7E CVS AWS FimtIEMIFIES, Astra Trident REREFEMA BN EMNFABITES
@ 2 ZEFEE, FREEITUASIFEBENITE, HNEFEMEEREIBIFIEEHRTTIE,
X, ERE LURIERREE PRUN—AIBEXIRERABEHXDET .

1 RRECE
XEENNRREHRIEE,

NRERINIFFIEFER CVS AWS HEIHAITIEXIEE, NIEERERRERE, BN LERENFERENE
REEZEERE.

"version": 1,

"storageDriverName": "aws-cvs",

"apiRegion": "us-east-1",

"apiURL": "https://cds-aws-bundles.netapp.com:8080/v1",
"apiKey": "znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1lzZE",
"secretKey": "rROrUmWXfNioNl1KhtHisiSAnoTherboGuskey6pU"
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https://cv.us-west-2.netapp.com:8080/v1/
https://cv.us-west-2.netapp.com:8080/v1/
https://cds-aws-bundles.netapp.com:8080/v1/
https://cds-aws-bundles.netapp.com:8080/v1/

w2 BRSREE

LERBIRRT —MNEHX M, &3 AWS us-east-1 X Astra Trident 8IZ2RIFR B ZERN BRI
Ho MWRAEEETRTBIERRBR proxyURL TE/EHRXHHo

"version": 1,
"storageDriverName": "aws-cvs",
"backendName": "cvs-aws-us-east",
"apiRegion": "us-east-1",
"apiURL": "https://cds-aws-bundles.netapp.com:8080/v1",
"apiKey": "znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1lzZE",
"secretKey": "rROrUmWXfNioN1KhtHisiSAnoTherboGuskey6pU",
"proxyURL": "http://proxy-server-hostname/",
"nfsMountOptions": "vers=3,proto=tcp,timeo=600",
"limitVolumeSize": "50Gi",
"serviceLevel": "premium",
"defaults": {
"snapshotDir": "true",
"snapshotReserve": "5",
"exportRule": "10.0.0.0/24,10.0.1.0/24,10.0.2.100",
"size"™: "200Gi"

Tl 3 . ERINFEEAMEE
RGBT B EINEE B E AR IRE X X4 AR 5 | X LR StorageClasses o
ETERHNRGIERENXXER. IMEEFEHEDKE THRHENRIME. XEEFEHFEMRET

snapshotReserve 5%# exportRule %/0.0.0.0/0, EINFEMEMEPHITEN storage B9, FEULRABIA.

SNFEMEBIRE T B CME#EM servicelevel. HEREMARBEREIRINME,

"version": 1,

"storageDriverName": "aws-cvs",

"apiRegion": "us-east-1",

"apiURL": "https://cds-aws-bundles.netapp.com:8080/v1",
"apiKey": "EnterYourAPIKeyHere***********************",
"secretKey": "EnterYourSecretKeyHere***x*kxkhxkhxhkhxkxnm
"nfsMountOptions": "vers=3,proto=tcp,timeo=600",

"defaults": {
"snapshotReserve": "5",
"exportRule": "0.0.0.0/0"

b o
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"labels": {

"cloud": "aws"
by
"region": "us-east-1",
"storage": [
{
"labels": {
"performance": "extreme",
"protection": "extra"
by
"servicelLevel": "extreme",
"defaults": {
"snapshotDir": "true",
"snapshotReserve": "10",
"exportRule": "10.0.0.0/24"
}
b
{
"labels": {
"performance": "extreme",
"protection": "standard"
by
"servicelLevel": "extreme"
by
{
"labels": {
"performance": "premium",
"protection": "extra"
by
"servicelLevel": "premium",
"defaults": {
"snapshotDir": "true",
"snapshotReserve": "10"
}
by
{
"labels": {
"performance": "premium",
"protection": "standard"

by

"servicelLevel": "premium"

by



"labels": {
"performance": "standard"

by

"servicelLevel”": "standard"

LU StorageClass EX 5T LiRTZ#E M, £ parameters.selector FEEH. ERILIAE
1 StorageClasstsE A TFHESNEMMT,. SREEEMPEXE N H.

% —"StorageClass (cvs-extreme-extra-protection)REEIFE—NMNEMFME M, XEMW——ATIRHR
=14 6EH Snapshot T/ 10% B9it, ERf5— StorageClass (cvs-extra-protection)f@RIEH10% R
FRERRIEfAIFFiEM. Astra Trident JREIEZFEW N EINFEM, HARHERBIMEERK,

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=extreme; 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:
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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

TSRt A?
RERREXHE, BTUTHS

tridentctl create backend -f <backend-file>

NREHEIERY, WEKEEHREH, ERILUSTUTHRLSKEEASUBELRERE:

tridentctl logs

WBEHEEEEXHFNEEE, ErRIUEXIETT create 5<%,

N GCP FimbicE CVS

T R E AR ENRAIEEERERTF Google =F& (GCP) HJ NetApp Cloud Volumes Service (CVS)
EiE A Astra Trident 23/ 5.

NetApp Cloud Volumes Service for Google Cloud A3z #FA/Jv/\F 100 GiB #J CVS-Performance
(D) B3\F 300 GiB B CVS %, MBIEREENFRIAN, N Astra Trident £ EFBIEREA
IN:OEEN

60



TBEENRE
LIECE MR &R T Google Cloud #J Cloud Volumes Service" [ai, EEEHREUTENR:

* BEEE T NetApp CVS BY Google Cloud

* Google Cloud kP I B 4=

* Google CloudfRs31K P netappcloudvolumes.admin role

* CVS RSP HY API ZEA 14
Astra Trident I FESTEHEARIAERNR/NE "ARS KA [GCP LHICVSARSS KA, AT ERACIEN G
“storageClass=software’ F. HHR/NEEEA/JVEA300 GiB, CVS BRITE " SITR A " FIRMHILEINEE, TR

HiARZF. ARATUEMA BEIRIRMRT 1TiB B9% "th4h"s NetApp BiINZF P IIFEF TR HEMER 1 TiB LUF
iNEEN

EERIACVSIRSE HEBZEFIHAT (storageClass=software). AP HUIIRFGCCPLEEXIN
() EHSHAARDHFITBENENBIIE. AT Astra Trident REET 1TB HERAE
. &M, F/hF 600 GiB B PVC , HEIERFRM,. FERIARETF 1TiB & "ILLFRE"
FH Astra Trident 2KIA CVS ARSBEFNCIZEMNESRIZU T A NHITEE

* /\F 300 GiB B PVC ¥ 52! Astra Trident €132 300 GiB CVS %,

* 9N PVC 7vF 300 GiB % 600 GiB Zi&l, M Astra Trident & 8IZ2i5KA/H CVS %,
* 7v7F 600 GiB 1 1 TiB Z&]#J PVC &52 Astra Trident 8132 1 TiB CVS %,

* 1R PVC AF 1TiB, N Astra Trident $5812ERANE CVS %,

[5 i HC B 1T

BXEHEEER, BFERTE:

B Description Default
version BN 1
storageDriverName ZEIRTHTEF AR TR "GCP-CVS"
backendName BE X AMHFEE IR IXEHIZFERFR + " " + APl ZZEARY—
il

storageClass TFHESEBIEIFIA hardware (48E

f1b)a software (CVSARSZER)
projectNumber Google Cloud tkFIE%S. ZE

BJ7E Google Cloud [ JFPHIETITIE

EHEF
apiRegion CVS kP Xis, EimEEizXIEE

B,
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https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=NetAppTrident_ReadTheDocs&utm_campaign=Trident
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
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https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform

o Description Default

apiKey Google CloudfR S5k P BYAPIZEA
netappcloudvolumes.admin 2
&, ©81E Google Cloud RS M
EREAXMHR JSON HEHXNAR
(ZFEFEIEIREEEXH) -

proxyURL RIBARS 2B FEEZE CVS 1Kk BT
FILIE URL . RIEBARSZ2S0ILLE
HTTP I2, WrJAE HTTPS £t
B, XF HTTPS {12, BEkITiEH
WIE, UAFERIERSZ S ER
BERIEH, FZFEATEHNE

HERICIEARSS 28
nfsMountOptions FEAITE NFS %I, "nfsvers=3"
limitVolumeSize WRIBEBRVEANEBILE, WE "™ GFRAER T RRGISE5H)
=N
serviceLevel ER CVS IRE45, XEEEE i
"standard" , "premer" 1 "Extreme
network FAFCVSEHGCPMLER default
debugTraceFlags WIEHRN EFERANARINS. & T

il \{"api":false,
"method":true}o, BRIFEIETERH
ITHIEHRH EEIF A B T4
, ANE7IERILEIhEE,

MNRFEAHZVPCWLE. NEIHMERAXME projectNumber # hostProjectNumber BIAFEFE, TEXFHE
M. projectNumber fRFZWE. #l hostProjectNumber @ENINE,

o apiRegion F/RAstra TridentBlI}ECVSEMGCPX 1, Astra Trident B LA7E/E FR— GCP Xigfy
Kubernetes T3 s _EEHFMIINE. BIERIREY. SR apiRegion 5EEKubernetesT MBI XIFHILED, B
EEXIgKubernetesSEEEEAT. AT RIEMICVSE apiRegion REEAFER—GCPXIEM T m EitRIFT
EfaH,

storageClass e—MNAliESE. ATRFEZFEFAFERN "CVS RSZEE, En] LIMEARCVSIRS

@ FKAPHAITIRIRE (storageClass=software)FHCVS-PerformancefRZ I
(storageClass=hardware). TridentBAINER LRI, IEMIRIERE apiRegion RHAERN
HICVS storageClass TEGIHE X H,

Astra Trident 5 Google Cloud ERYEZ CVS RSB KB EME—IN * MikhRINEE * , RERTFE
()  PIfems. % Cvs-Performance BRSXEE, Trident B ™ RLXH ", BIANER FRER
£,
S EHEETE— Google Cloud KISTEES, BELMKMAES, EAUENEbER,

TR OB R EC B RV ER 2 RS E A P IETRIZRIFNEE E BN EN AN BERUTERE R
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https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US
https://cloud.google.com/solutions/partners/netapp-cloud-volumes/service-types?hl=en_US

B Description Default

exportRule ARSI "0.0.0.0/0
snapshotDir 1518] . snapshot B® false

snapshotReserve HIREBIBNET L " (&% CVS BiAfENO0)
size BRI A "100Gi"

o exportRule {EXHE MUCIDRETARTHIPvAIEELIPVAFIIERHSHIE S DRI

J+F7E CVS Google Cloud [5imeIi2BIFAEE, Trident STEREFFEBNEE LNMMEREE
@ FEZEEE,. FHREEBRTUASNEEAENTRE, HNEEAFRIENESEHITI A,
XK, A LURIERIREE P REN—HATBEXIFERAEHXDET -

1 RRECE
XRENHRIREIRECE,

"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": Voooos BEGIN PRIVATE KEY-----
\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4]JK3bl/qp8B4Kws8zX507Y9m\nznHcz2
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3b1l/qp8B4Kws8zX50)Y9Im\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz1zZE4jK3b1l/gp8B4Kws8zX50)Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE47K3b1l/gp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl
/qp8B4Kws8zX503Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kw
s8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3bl/qp8B4Kws8zX50)Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHeczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4jJK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz
1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3
bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/qp8B4
Kws8zX503Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50
JjY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y9m\nznHeczZsrrt
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HisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507Y9Im\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE4JK3b1l/qp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKe
yAZNchRAGz1zZE4jK3b1l/gp8B4Kws82zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRA
Gz1zZE4jJK3bl/gp8B4Kws82zX507Y9m\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"

}

ol 2 : B7 CVs IRSFEEEE

IRAIBRT EAEAE CVS IRSZEENBRE X, ERFEHEERBTERIEAS, AJRHER / PlEEULS
X r] A %o

"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": Vooooe BEGIN PRIVATE KEY--—---

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507Y9m\nznHcz 2
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz1zZE4jK3bl/gqp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE4jK3bl/gqp8B4Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl
/ap8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3bl/qp8B4Kw
s8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4]JK3bl/qp8B4Kws8zX507Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX503Y9m\nznHczZsrrtHisIsAbOgu
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SaPIKeyAZNchRAGz1zZE4jJK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNCchRAGz1zZE4jK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz
1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3
bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/qp8B4
Kws8zX503Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50
JjY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y9m\nznHeczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws82zX50)Y9m\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE47K3b1l/gp8B4Kws8zX507Y9Im\nznHeczZsrrtHisIsAbOguSaPIKe
yAZNchRAGz1zZE4JK3b1l/gp8B4Kws82zX507YIm\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRA
Gz1zZE4jK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4 ]

K3bl/gp8B4Kws8zX50)Y9Im\nXsYgogyxy4zg701lwWgLwGa==\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://ocauth2.googleapis.com/token",

"auth provider x509 cert url":
"https://www.googleapis.com/oauth2/v1l/certs",

"client x509 cert url":
"https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-

sa%40my-gcp-project.iam.gserviceaccount.com"

}

T3 BIRSRAEE

WRAIETRT —NamXH, ZXHE3 Google Cloud us-west2 XIHE Astra Trident 8132 HIFFE 174N FAHE
BNAE. REEZRTIERER proxyURL EEHMECEXHH.

"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": Vooooes BEGIN PRIVATE KEY-----

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507)Y9m\nznHczZ
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9Im\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN



chRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE4jJK3bl/qp8B4Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3b1l
/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kw
s8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3b1l/qp8B4Kws82zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHeczZsrrtHisIsAbOguSaPIKeyA
ZNchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGzZ
1zZE4jK3bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3
bl/gp8B4Kws8zX50]Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE43K3bl/qp8B4
Kws8zX5073Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4jK3bl/qp8B4Kws8zX50
JjY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50)Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3bl/qp8B4Kws8zX507Y9m\nznHeczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX507YIm\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKe
YAZNChRAGz1zZE4jJK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRA
Gz1zZE4jK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4]

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/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"

by

"proxyURL": "http://proxy-server-hostname/",
"nfsMountOptions": "vers=3,proto=tcp,timeo=600",
"limitVolumeSize": "10T4i",
"servicelLevel": "premium",
"defaults": {
"snapshotDir": "true",
"snapshotReserve": "5",
"exportRule": "10.0.0.0/24,10.0.1.0/24,10.0.2.100",
"size": "5Ti"

w4 EBIEENEE
R BERT R EIEENMREENGIREX XM storageClasses XEIEE(To
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ETEATHNRFIGHREXXGP. NFAEEENRE TIFENERINME. XLEEFEMZET
snapshotReserve 5%# exportRule £/0.0.0.0/0, EIMFMEMIEFTHITENX storage 253, TELLRFIA.
BN FEDOEIZE T HCOMEFEMEN servicelevel. FHREEMSERIIAE,

"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": Vooooes BEGIN PRIVATE KEY-----

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507)Y9m\nznHcz2
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz12zZE4jK3b1l/gp8B4Kws8zX50)Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE4jJK3bl/gqp8B4Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGZz1zZE4JK3bl
/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kw
s8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jJK3bl/qp8B4Kws8zX507Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHeczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4jJK3bl/qp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNCchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz
1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3
bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/qp8B4
Kws8zX503Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws8zX50
JjY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y9m\nznHeczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kws82zX50)Y9m\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE47K3b1l/gp8B4Kws8zX507Y9Im\nznHeczZsrrtHisIsAbOguSaPIKe
yAZNchRAGz1zZE4JK3b1l/gp8B4Kws82zX507YIm\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRA
Gz1zZE4jK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE4 ]

K3bl/gp8B4Kws8zX50)YIm\nXsYgogyxy4zg701lwWgLwGa==\n--—-~- END PRIVATE
KEY-—--- Y
"client email": "cloudvolumes-admin-sal@my-gcp-

project.iam.gserviceaccount.com",
"client id": "123456789012345678901",
"auth uri": "https://accounts.google.com/o/oauth2/auth",
"token uri": "https://ocauth2.googleapis.com/token",
"auth provider x509 cert url":
"https://www.googleapis.com/oauth2/v1l/certs",
"client x509 cert url":
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"https://www.googleapis.com/robot/vl/metadata/x509/cloudvolumes—admin-
sa%$40my-gcp-project.iam.gserviceaccount.com"

by

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

"defaults": {

"snapshotReserve": "5",
"exportRule": "0.0.0.0/0"
b
"labels": {

"Cloud" . "ng"
by

"region": "us-west2",
"storage": [
{
"labels": {
"performance": "extreme",
"protection": "extra"
by
"serviceLevel": "extreme",
"defaults": {
"snapshotDir": "true",
"snapshotReserve": "10",
"exportRule": "10.0.0.0/24"
}
by
{
"labels": {
"performance": "extreme",
"protection": "standard"
by
"servicelLevel": "extreme"
by
{
"labels": {
"performance": "premium",
"protection": "extra"
by
"serviceLevel": "premium",
"defaults": {
"snapshotDir": "true",

"snapshotReserve": "10"

by



"labels": {

"performance": "premium",
"protection": "standard"
by
"serviceLevel": "premium"
by
{
"labels": {
"performance": "standard"
by
"servicelevel": "standard"

AR StorageClass EX 5| 7T LiRFfEHM, {FF parameters.selector FEH. ERIUAE
““StorageClassiEE B FIEEBHN RN, SRERTEMPENEZNFHo.

% — StorageClass (cvs-extreme-extra-protection)RETEIE—NEMFM@EM, XEME——ATIRHR
=4 8ER Snapshot FiEE Y 10% B9, &=fG—>StorageClass (cvs-extra-protection)lAREHE10%IRIR
TR RVEIfFfE . Astra Trident JRIEEZRI D EINEMEM, HEBREEIREBINEZR,

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:
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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

TSRt A?
RERREXMHE, BTUTHS

tridentctl create backend -f <backend-file>

NREHIEEN, WEkicE BN, ErLUETUTHSKEERTUMELRERHA:

tridentctl logs

MEHEEREXHRNEEE, EAUBRIETT create 85
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At E NetApp HCI & SolidFire 5
T ARIN{AITE Astra Trident ZZEHEIZF{ER Element i,
CBBHNNE
* i&1T Element M2 ZIFEH RS
* NetApp HCI/SolidFire £BEIRRHE - AR NERE, TRETEES
* Fi8 Kubernetes TETF sl REE LA iSCSI TR, EBM "TIET R ESEE"

BEETHENER

o solidfire-san FERMEFZIFHHEER: XHMR, o Filesystemvolumemode. Astra Trident
SEBEHCIEBEXH RS, XHRFHEEH StorageClass 157E.

IXEHiERE i EIR ZHEFEIHEIEL TN H RS
solidfire-san iSCSI R rWo , rox, rwx TXHRS, [RigiR
o
solidfire-san iSCSI R rwWo , rox, rwx TXHRS, [RIgiR
¥
solidfire-san iSCSI NHRS: TE&, ROX xfs, ext3, ext4
solidfire-san iSCSI YHERSE TE, ROX xfs, ext3, extd

Astra Trident TEFA{EIZ58 3! CSI ELERZFBIER CHAP . WIREFEARZE CHAP (XE CSI#Y
() =kgB) , UEBHTE—PEE, RYBREE secHap AMEEMIECS! TridentfEF
CHAP, &1, BB LA,

@ QEIEAT Astra Trident BIE43E CSI FBEZRA ZFEIFIRIAE, WNRECENTE CSI EX TIiETT,
M Astra Trident J5{EH CHAP ,

MNRFEEBEARE AccessGroups Y UseCHAP IREfG. BNBUTHNZ—:

* MNBABIAE trident ¥MBIARIA. ERIGIRA,

* WNRFKIMEIAREILE, HE Kubernetes hrds A 1.7 SiEShr4s, MR CHAP,
[GimRAL & RN

BXEIHECEED, HSI TR

=K Description Default

version G 1

storageDriverName FAEIRTHFE R HY 2 FR ALZ 7 "solidfire-san”
backendName BE X B FhE i SolidFire + 72 (iSCSI) IP it
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28 Description Default
Endpoint fEAAF EHEM SolidFire 8589
MVIP
SVIP 776 (iSCSl) IP d#uhtfIiwO
labels ENVAFEN—HEE JSON &
HIFRE
TenantName EFANBER R (WNRKRKE,
melE)
InitiatorIFace 1§ iSCSI mEMRFBIAFEENZEO default
UseCHAP £/ CHAP 1 iSCSI #{TB{)I0IE true
AccessGroups EFRIGIRILA ID 5k EHRA N "trident " BY151RIZERY ID
Types QoS #5E
limitVolumeSize MRIEBRPERNEISLE, WEE " FRABER T RRSISLHE)
BRW
debugTraceFlags WEEHPRN EERNERHITS. &~ =T

5l {"api": false, "method" :
true }

(D) #m8M debugTracerlags MIEEMHTRIEHRH BEFAN A THE

XTRIZRIFTES, Astra Trident RTEECEFEMETIGFIE M LRFMEIREEHIZIEAEME LUN

() . GREBRILASMEEEENITE, HEERRNATE SR TS, X, B
AREE MR E R — 4 7] B SRS R 55 T

51 BIEIRECE solidfire-san BB =MEXBNIREIER

WREIERT —NEHEXYE, ZXEER CHAP BHIIEHERYEE QoS RIEx =& ITEE, ARG,
CRAIRERFAEXFHEERFEREFIE—F 10Ps storage classS#4,
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"version": 1,

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

"burstIOPS": 10000} }]
}

T2 NEHAFEMELEE solidfire-san BEEINFEHEMIREHIZER
R BT R R INEE AL B B SR E X XX UK 5 | X LR StorageClasses o
ETETHREIGEHEXXGF. AAEEENEE TIHENRIAME. XEFFMZET type ESilver, R

:;%H%Zﬁ%iﬁ?‘fqﬂiﬁﬁix storage #73, TEULRAIF, FEFMEBIKET BCRRE, MELBEES LARIIA
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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"

LIF StorageClass EX 5| 7T LREINFEMN, £ parameters.selector FEXH. & StorageClass#f
RIAATRATFRESHEMN,. SEEEEERIMHPENXENFH.

%E—~StorageClass (solidfire-gold-four iFMRET B F— PN EINFMEM, XEW—— @RS
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AEBYM Volume Type QoS Eh#, mfe—1"StorageClass (solidfire-silver)ARRMEIER4ENEAE
fist, Astra Trident 3 REIEZFW N EINFEM, HARHEEHEER,
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-gold-four
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=gold; cost=4"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-three
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=3"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-bronze-two
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=bronze; cost=2"
fsType: "ext4d"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver-one
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver; cost=1"
fsType: "extd"
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:
name: solidfire-silver
provisioner: csi.trident.netapp.io
parameters:
selector: "performance=silver"

fsType: "ext4d"
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TRES(EE
L B

f£F3 ONTAP SAN IR hiEF B & f5 i
T iRIN{A{E A ONTAP SAN IRENFERFECE ONTAP [Sif.

° ||>&%u

* "ECEMRG

FA AR

Astra TridentiZ LAONTAP S SVMEIER FH151T. BHFA admin £EAF K vsadmin SVMAFHAEBHERE
AENEMZIRNAR, W ERAFNetApp ONTAP BYAmazon FSXERE., Astra TridentiZ{EE AR LIONTAP
HSVMEIE R B DIE1T fsxadmin AP E vsadmin SVMBFEHEGERAENEMIZTNAR . -

fsxadmin AR 2EHEERAFPNEREHF,

NREFH 1imitAggregateUsage B8 FEEHEEANIR, E1EERFNetApp ONTAP
@ #JAmazon FSx5Astra TridentE & B 2ER limitAggregateUsage SHAERT
vsadmin #l fsxadmin APKF, MNRIETEUSE, LERIEFEK.
3=

THRUNERER ONTAP SAN IRGHTIEFECE ONTAP [Gif. XFFiE ONTAP j5i%, Astra Trident EEZE/D
5 SVM S — 1B A,

BiEE, BRI LUETENRER, HelEERER—NIRohiZFIFES, G190, eI UECE san-dev fE
FBBYZE ontap-san REHFEFFIA san-default EARIZE ontap-san-economy —%

Fr& Kubernetes TETI mERAMLEEIE LAY iISCSI TR, BHER "It BXiFAEE

SIS
Astra Trident 128 7 Ff3t ONTAP FifiH#1T S 91 FETR,

* Credential Based : EBFIEMNEL ONTAP AFHAFRBMEE, BNERATEXNEZ2ERAE. i
admin 3 vsadmin LIRS ONTAP RSB R AT S,

* BEFEP: Astra Trident B 0] UMERGIHRENIERS ONTAP £E#1TIBE. L, BREXDNEEER
PUgiE+H, Z$AFAI(E CA IEPH Baseb4 RiSE (WMRFEA) (EiY o

RPERLUEREMNERR, EEMNETRIBEIBIETIES, k274, IR * BIRE T EEMES *,
M Astra Trident 72 & HE & UM G E X P HIEF TR BOAERIES,

BRETRENSHIIE

Astra Trident 52 SVM SEH / RESCREINEERRBIRIEZAEES ONTAP Bim#iT@E. BIERITERTIE X
A, Bl admin 8 vsadmin, XIFRILAHARSRER ONTAP WRAMEAIRE, XERAFIGEZEINAE AP
NFHARFRD Astra Trident hig A2/, AIUEIEZBEX L2ERABHEEMAT Astra Trident , {BREIN(E
R
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[EUmE X B0 TR

"version": 1,

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

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret",

IR, BREXEEREUAX AN FHENE—E, QIEERE, AP R / B10EFER Baseod H1T4RIEH
7% 7 Kubernetes 30, €2 / EfEREH—FETREENSE, Fit, XE—T{NHEBRHITIVIRE
, H Kubernetes S FEEIE R 1T

BREEFIEBNEHIGIE
MM ENGEHR LERIEBHS ONTAP Gifi#iTEE. BREXEE=12#,
* clientCertificate : & iHIEHH) Base64 4Ri3{E,

* clientPrivateKey : XEXFAARY Base64 RiL{E,

* trustedCACertifate : Z{S1E CA iEHHY Base64 fwiB{E. WMRFEHTE CA, MATIREILSE, WNRFFE
FRl{E CA, MBI ZBRILIZE,

HANTIEREEUTIE,

p

1. B P HIERMEH, £ME, B2AAE (Common Name , CN) REBRNEENFHILIEN ONTAP
FF.

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. FEl{E CAIEHAINE ONTAP &£8%, Itinr s ERFHEEERAIE, WMRKEHREE CA, WA,

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. 7Z ONTAP S8 L REZFIRIEBMNER (MTE 1 F18) -
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security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>
security ssl modify -vserver <vserver-name> -client-enabled true

4. FIAONTAP ZEERABXZE cert HHWIES .

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

S. FEARERANEFRNRZHDICIE, & <SVM BIE LIF> f1 <SVM ZFF > B ANEIE LIF IP 1 ONTAP &R,

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. &3 Base64 XHIE+H, ZEAMEIE CA IEH#HITHRID,

base64 -w 0 k8senv.pem >> cert basebt4
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca baset4

7. ERAMN E—TRENELIREIR.
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$ cat cert-backend.json

{

"version": 1,

"storageDriverName": "ontap-san",
"backendName": "SanBackend",

"managementLIF": "1.2.3.4",

"dataLIF": "1.2.3.8",

"svm": "vserver test",

"clientCertificate": "Faaaakkkkeeee...Vaaalllluuuueeee",
"clientPrivateKey": "LSOtFaKE...O0VaLuESOtLSOK",
"trustedCACertificate": "QNFinfO...SigOyN",
"storagePrefix": "myPrefix "

}

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

I S e e e e
R fremememm=s I

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

R fFemsseesesa====== fessssssssssssesessososssssssssss o=
fmm===== fememema=a +

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

femmmmmmmma== R e R
L e X

BB INIE TS REACIRT R
TR LB IA Rin AEAE S HIIES A REZE. XM AVEER: E£RAFR / BRERA U

EMAERIES, ERIEPNEHRIUERAETARS / BENEH. ERITLIGHRE. BEREHN
backend.json BEEBERITHPFAESHMIIXMY tridentct]l backend updateo
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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== +

WIRER, FHEIRRUMSE ONTAP LB MEN, AEHTEHRER. BIEHe
() LURRPRENS NS, 25, GREERLERIES, AEALUM ONTAP E2ERHIR
B,

EfERA=PY ELIZENIAR, MAREMEZERIINEGERE. MIINEIREMKREA, Astra Trident
BI LS ONTAP [Eim# TS H M IER RV EIRIE,
$E%E igroup

Astra Trident £/ igroup RizHIFMEAEERE (LUN) BiGR, ERGIHIERE igroup BY, BEIRERERMIER

* Astra Trident AJLABoh AT N EHRAIEFMERE igroup o 54 igroupName AESERHENX H. Astra
Tridenti& 81— J9Wigroup trident-<backend-UUID> £ SVM Lk, XEHERE N EHESE—1EH
89 igroup , FHAME Kubernetes T3 52 IQN BIEEHARNN / flB&o

* HE, WAILTEGSIREX PIRMETIFEIZER igroup o ATLUERTEMLLIE(E igroupName configB&#l, Astra
Trident 3 Kubernetes 352 IQN 780 / MlBREIE BB igroup Ho

BFEEMNRIE igroupName EXH. igroupName BJLAERAMIFR tridentctl backend update fE
FiAstra TridentE ot iBigroup. XEFEARAHET EiEEE TIEAHNEIIAR,. RRIEZEERLIERN
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igroup Astra Trident #1720 E,

79 Astra Trident B9 P HE—SEFIFEE— igroup B—PMERIESEE, X Kubernetes B2 RATE(E
EEREREEH. CSI Trident /] B&IM igroup A INFIMIBRERET = IQN , MMtkAME LT H
B, 1F Kubernetes If18 (LA Astra Trident 22) H{ERMERA SVM B, FEEEAM

@ igroup AIHALRXIT—1 Kubernetes SEBFFRHAVE AR 2R MMS 5 —1 Kubernetes S8k EXHY
igroup o ItE4h, IEATHEER Kubernetes SEBEHPMIE N TR ElEEMH—A/Y IQN » #0_LFTIR,
Astra Trident = B&IE IQN BOARIMAMIER. EZNENZEIESFEFE IQN ATERSEEHIMEN
FEEFEIRFAHIELIFE LUN BARFHEHIMAE .

SR IE Astra Trident EEE A7 CSI BREFERF, N Kubernetes T IQN = BEIAINE! igroup FRIEEM igroup
bR, BT RARMEIKubernetes®E8$ /5. trident-csi DemonSetZfZEPOD (trident-csi-xxxxx). F
MRS SIEEIIMET S, Ta IQN W RINEIZiHR igroup . EXNT SHITIRES, BT HM Kubernetes
FRIBRES, BILARIT—LHZEARY D B MIER IQN -

YR Astra Trident R{EJ CSI EeERRFIETT, WAFEhEH igroup , LB E Kubernetes E8fHE M LTIET
=AY ISCSIIQN o FERMAN Kubernetes EEEF R T =AY IQN FRANE! igroup e FEIFE, M igroup FffIBRM
Kubernetes SEE¥HRIBRAYTI =AY IQN o

fEFXE CHAP X EEH TR I0IE

Astra Trident®] LU#E XN EICHAPISCSIZE#HITE A IOIUE ontap-san M ontap-san-economy IXEHFER,
XEZFH useCHAP &, IRE N true. Astra Trident2ESVMRIEIAB IR T2 AL E XN ECHAP,
FMEHEXHFIKERFBMZEE, NetApp BiNERANE CHAP M EZH#HITEHIIE, BERIUTEERSG:

"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 o useCHAP B Z—NMRTRIET. FEEEEE—R, RIABRT, WBHIGE RN false , BHIZE
Rtrue 5, TERBEIKEN false o

tb9h useCHAP=true, chapInitiatorSecret, chapTargetInitiatorSecret,
chapTargetUsername, # chapUsername FIREXPHRNEEFER., FOIEERGE. FTLUEITRERXLE
B tridentctl updateo
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T{EREE
BTG E useCHAP Atrue. FHEBEIERIETAstra TridentE R EFiHAECBECHAP, HAE1E:

* £ SVM Lig&E CHAP :

° NRSVMH LA B oIiZEF LT 2R E AInone (BUAMKE ) " EHEE EFERILUN, NAstra Trident=4F
RN 2HENGE N cuar AEHAEECECHAPRIIEF UM BIrA P 2 %6,

° #N8R SVM &2 LUN , M Astra Trident RE7E SVM LB H CHAP , XA LIFEN SVM FBEESN
LUN B9i7RI A2 PRl

* icE CHAP Boiier UK BB BNER,; SAEEHEEPIEEXLEET (WLEFAR)
s BIERAMNNBoIIEFIRIE igroupName TEfGimiett. RKIBE. MBAIAA tridento

RIEFIFS. Astra TridentiS eI t ridentbackend CRDHIECHAPZEZAFIF R & 7768 Kubernetes®
£A. Itb/5imHER Astra Trident 8 ZBIFFE PV #0i§@1E CHAP H1TIEHMER,

RIEIEA B e

A LB BRI CHAPESHER EFHCHAPELE backend. json XX EEFTHCHAPZR S HER
tridentctl update Ap< ARBIXLEEL,

@ EHEIRAICHAPEREE, MHfEMA tridentctl BfEH. EZ70@d CLI/ONTAP Ul EHifFfE
B LRVEHE, E Astra Trident 0 £ 1EBUX L E L,
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$ cat backend-san.json

{
"version": 1,
"storageDriverName": "ontap-san",
"backendName": "ontap san chap",
"managementLIF": "192.168.0.135",
"svm": "ontap iscsi svm",
"useCHAP": true,
"username": "vsadmin",
"password": "FaKePaSsWoRd",
"igroupName": "trident",
"chapInitiatorSecret": "cl9gxUpDaTeD",
"chapTargetInitiatorSecret": "rgxigXgkeUpDaTeD",
"chapTargetUsername": "iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",

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

P m=== Fommmemeemmes=a== LBttt
Fommmmmoe e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmcmeomomm= S e e e Fommmmmmmmesrrrrrrrre e reme s e emm o
Pommmmm== o= +

| ontap san chap | ontap-san | aa458f3b-ad2d-4378-8a33-1ad72ffbebb5c |
online | 7

Fommmmmmmmemem=== P mesase== LB it
Fommmmm== o= +

MBEERRAZEm,; WREREE SYM £H Astra Trident BH7, NMIXLEERFGREREENRS. FEEEE
REHENERE, NEEERRSREENRT. BAHEMEZAN PV RSEENEREMENEE.
[=pruntig ANl

T RRAAITE AT Astra Trident REEFAIZEFNEAE ONTAP SAN IREhiZF. ATIRM T EHEE =GRS XU
A& EiRRET 2 StorageClasses FIIFAAE B,

[EiREC & T

BXEHEEER, BFERT&!

B2 Description Default
version AR 1
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storageDriverName

backendName

managementLIF

dataLlIF

useCHAP

chapInitiatorSecret

labels

chapTargetInitiatorSecret

chapUsername

chapTargetUsername

clientCertificate

clientPrivateKey

trustedCACertificate

username

password

svm

igroupName

storagePrefix

limitAggregateUsage

Description

FEIREDAE P B R AR

BREX &Mt
S5y SVM B2 LIF /Y IP it

X LIF BY IP #tisik, X4F IPv6 ,
BERALES. KERTEEMN

f§£F CHAP ¥t iSCSI #9 ONTAP
SAN IRTHTEFFHITENIRIE [ 7R
8]

CHAP BohigFEH. MRA. N

RMAEIN useCHAP=true

BENATFEN—HES JSON B
BIAREE

CHAP BfrBoiiEFZEiH. R
. MFAAEIN useCHAP=true

NP B RN WABER

useCHAP=true

BfrAF &, RN, WABFEH

useCHAP=true

E P iEiE B Base64 fRiL{E, A
FETFIEBN BRI

EPinE A% HH Base64 Jwi5
B, BTFETFIERNEHIIE

Z{S1E CA IEHHY Base64 Ri3(E,
Bk, ATFETFIEPHNEHIIE

RFEZZIER /SVM BWAF &
BTFETRENSHREIE

EEEIERE /ISYM RS, ATE
T REENSHIIE

E{FEFM Storage Virtual Machine

E(FHRY SAN &R igroup FIZFR
£ SVM B &R ERAYETS.
BERTEEH

WMRFEAEEEILESE, NEiCE
KK, * FERATIERT ONTAP #Y
Amazon FSx *

Default

"ontap-nas" , "ontap-nas-
economy-" , "ontap-nas-
flexgroup" , "ontap-san",

"ontap-san-economy-"

IXGHFZF R FR + "_" + dataLIF

"10.0.0.1 ", "2001 : 1234 :
abcd . . 1 fefe]™”
B SVMIKE, FRIESHEHA

false

WMEREBSVM. MR
managementLIF Bi8%E

"trident — < J§iF UUID >"
Trident

" (BRIAER AR HISERE)
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o Description Default

=

limitVolumeSize MRIBEBRWEANEIUE. MWEE " GUABR T AaSI555E)
BRI,
lunsPerFlexvol S FlexVol B9E2A LUN #t, &7 100
7£50, 200EER
debugTraceFlags HIEHRN EFERNARINS. &= T
5 {"api": false , "method " :
true }

E5 ONTAP &£858(5, EMNRESMNINIESHS, XAURR2ERNAR R/ B1E, HAURERERNIEH,.

NREERIEATFNetApp ONTAP [GimEYAmazon FSX. 1B7J187E limitAggregateUsage &
(D #, o fsxadmin M vsadmin Amazon FSX for NetApp ONTAP iI2EiMAERE SN RES
BiERHF @I Astra TridentfRHIZR S B 1B /REA TR IA RANPR,

(D #7088 debugTracerlags BIFEEHTHI AR BRI A S,

o ontap-san WEIERF. BIAER TERASVMAARFIEHIELIF IPHERISCSIZRER. NRIEIELIFISEIPi
it ontap-san WENEF =BG ENRRAZRZHNEREE ML,

@ ﬁ'JL):jﬁu'ﬁET 1518FX—m datalIF Ml storagePrefix BIEET/EEN. EFFHXLESE,
BEEQBE— G,

igroupName AJLAIRE N BEIEONTAP £28f FAIiEMigroup, WIRKIEE, N Astra Trident 2 B&IEIE— RN
trident -<backender-UUUUUID> B igroup » IIREZBEIFIEZEIHE SVM , MINREHTE X igroupName
» NetApp B AT Kubernetes B FH— igroup o X¥F Astra Trident B 1R IQN 70 / MIFR224
=8

st AT LATE BB S 3 igroup :

* AJLASEHT igroupName LUIEAITE Astra Trident Z 9N SVM _E SR EIRAIER igroup o

* AJ LA igroupName o TEXMIER T, Astra Trident 3§ Baht)EFEIR trident -<backend-UUUUID>
igroup o

EXFREHERT, MEpRSHt. RROEMEIEFEREREM igroup » LEEFA=PEI EiHERIAIE,
A AIEETEREH R (FQDN) management LIF JEI
‘managementLIF" X FFrEONTAP REhiERE. WAILUKE NI1pveithit, HfRIE

Trident5—ERE "--use-ipv6" 1HE. BIEIEENX “managementLIF HIESHH
Ipveithit,

{ERAIPVEIIALEY. 1HHEFR managementLIF M dataLIF (MIREESERHENXH)EHESAH
@ TEX. flgN. [28e8: d9fb: a825: b7bf: 69a8: d02f: 9e7b: 3555], %M dataLIF WIREK
feftt. MAstra Tridenti& MSVMEZERIPVEEIELIF,
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E(Fontap-sanIXEHIZFRETSEFACHAP. 1518 E useCHAP SHUSE N true EEWHENX . 7A/S, Astra
Trident JBECEBE XA CHAP HISEHBEGIHRLTE SVM HNERIAZHIIE, ESR "t THRETERIE,

o ontap-san-economy RENFEF. limitVolumeSize iEIMRZIRHIEIEEMNgtreefILUNERERAK

o

Astra Trident27EFE R RIZEAFTE S " Comments"FEEFISEFLEMINE ontap-san RahiEF.

@ X TFEENETE,

FlexVol _£fY "Comments" FEUGEREREEE N EHNFIEIREIESR. &

EEER A UANSNMEEREXITE, FANEFEEPRIZNMEEEITOHE. XiF, ERaIR
ERIREEPRHN—ATBEXIRERGEHXDET

BT EREEN/EIRECE LD

TR UTEECE RV HER D P EA X EETREFIFNARES M ENA . BXRA, BEEUUATEERM,

=K Description Default
spaceAllocation LUN B9= 8] 93 B true
spaceReserve SEMLEN; "F OEE) X X

=" (B)
snapshotPolicy E{H 89 Snapshot K& I
gosPolicy ZHBIENEDEH QoS LA,

RS NEEM / FiRHEY gosPolicy
g} adaptiveQosPolicy Z—
ENOIEMNEDEBRIEN QoS & "
B&4H. EEFESNMEEMN / FiR
qosPolicy T adaptiveQosPolicy 2

adaptiveQosPolicy

snapshotReserve NIREBIMERIEE S LS "0 :&zﬁ snapshotPolicy H"E". &
i Hgm

splitOnClone BIETER, MERXRIFRD %7K false

splitOnClone Bl TeER, MERXRIFS %M false

encryption BF NetApp &INE false

securityStyle MENZLER "unix"

tieringPolicy £/ " & " N EHREE i&FATF ONTAP 9.5 SVM-DR ZHiHY

FCERY " (NIRER "

£ Astra Trident M QoS HRIZLAFE ONTAP 9.8 HEShAS, EiINFEAIEHE QoS KA
O | JHRRIISERITATS A, H3F QoS ROSBIEXIFTA LIRS B0 RESS b

TEREX T ERIMERRG:
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{
"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-sanbackend"},
"storagePrefix": "alternate-trident",
"igroupName": "custom",
"debugTraceFlags": {"api":false, "method":true},
"defaults": {
"spaceReserve": "volume",
"qosPolicy": "standard",
"spaceAllocation": "false",
"snapshotPolicy": "default",
"snapshotReserve": "10"

BT ERCIENFIES ontap-san EENFEFE. Astra Trident=EFlexVol FIMNRIN10%MN B E.
@ UBALUNTTER. LUN B ERBFE PVC 5KV AR/)NEITECE, Astra Trident 3§

FlexVol &1 10% (£ ONTAP RERATTAA/N) » ARIERRSMEKRNTHERE, ILE

BUREIRALE LUN TRARRES, BRIFEFZRSFIARIATE. XAERT ontap-san-economy.

BTFEXMElE snapshotReserve. Astra TridentE#ZUN FFARITEE A/

Total volume size = [(PVC requested size) / (1 - (snapshotReserve
percentage) / 100)] * 1.1

1.1 2 Astra Trident [ FlexVol Zi5MNARNN 10% LB LUN 7T#dE, iEATF snapshotReserve = 5%. PVCIE
K= 5GiB. HE2K/NAS5.79GiB. ATAKA/NAS5GIB, o volume show B3N ERS U TREIZEMABILE

Aggregate State Size Available Used%

_pvc_89flcl56_3801_4ded_9f9d_034d54c39514
online RW 18GB
_pvc_ed2ec6fe_3baa_4af6_996d_134adbbbBetd

online RW 5.79GB
_pvec_e8372153_9ad9_474a_951a_0Bael5elc@ba
online RW 1GB 511.8MB
3 entries were displayed.

Ba1, AR NENNEEERMITEIE—T%,
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RIRECE A
UTFRAIERTRAZSHEHREAMANENESEE, XBEXEHRNRESETTE.

@ WRIZIEFEIE NetApp ONTAP _EBY Amazon FSx 5 Astra Trident Z5& 1M, EiNH LIF f8€
DNS &#F, Moz IP #illk,

ontap-san EEEFIEPNEHRIENIRIIIERF

X2 1M REEHREERAl, clientCertificate, clientPrivateKey, # trustedCACertificate
(ANRFEARMSCA. MALE)FIET backend. json MR FIEAREFPHIED. THEEFHMAFECAIEHBHbase64
‘mhSME,

"version": 1,

"storageDriverName": "ontap-san",

"backendName": "DefaultSANBackend",

"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.3",

"svm": "svm iscsi",

"useCHAP": true,

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

"igroupName": "trident",

"clientCertificate": "ZXROZXJIJwYXB...ICMgJ3BhcGVyc2",
"clientPrivateKey": "vciwKIyAgZG...0cnksIGR1c2NyaX",
"trustedCACertificate": "zcyBbaG...b3Igb3duIGNsYXNz"

ontap-san EBWFACHAPHIRGIZF
XE— 1T REEHIEERG, LEXREEIECE ontap-san JGUf useCHAP IRB N trueo
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"version": 1,

"storageDriverName": "ontap-san",

"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.3",

"svm": "svm iscsi",

"labels": {"k8scluster": "test-cluster-1",
sanbackend"},

"useCHAP": true,

"chapInitiatorSecret":
"chapTargetInitiatorSecret":
"chapTargetUsername":

"chapUsername": "uh2aNCLSd6cNwxyz",
"igroupName": "trident",
"username": "vsadmin",

"password": "secret"

ontap-san-economy JREHIZR

"version": 1,
"storageDriverName":
"managementLIF": "10.0.0.1",

"svm iscsi eco",

"svm" :
"useCHAP" :

"chapInitiatorSecret":

true,

"chapTargetInitiatorSecret":

"chapTargetUsername":

"chapUsername": "uh2aNCLSd6cNwxyz",
"igroupName": "trident",
"username": "vsadmin",
"password": "secret"
}
BT R m G

"backend": "testclusterl-

"cl9gxIm36DKyawxy",
"rgxigXgkesIpwxyz",
"iJF4heBRTOTCwxyz",

"ontap-san-economy",

"cl9gxIm36DKyawxy",
"rgxigXgkesIpwxyz",
"i1JF4heBRTOTCwxyz",

ETHEATHRFIGHREXXGP. SNFAEEMENESEISTNEIAME. B8 spaceReserve T,
spaceAllocation Hfalse. # encryption Hfalse, REINTFEMEMIEFEILDHHFHITE X

FUTRAIR. REFEBZIEE B CHEMEMN spaceReserve,
MELMNZBE LIS ERIRIAE.

90
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1"},

"version": 1,

"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.3",

"svm": "svm iscsi",

"useCHAP": true,

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

"username": "vsadmin",

"password": "secret",

"defaults": {

"spaceAllocation": "false",
"encryption": "false",
"gosPolicy": "standard"
b
"labels":{"store": "san store", "kubernetes-cluster":
"region": "us east 1",
"storage": [

{

"prod-cluster-

"labels":{"protection":"gold", "creditpoints":"40000"},
"zone":"us east la",
"defaults": {
"spaceAllocation": "true",
"encryption": "true",
"adaptiveQosPolicy": "adaptive-extreme"
}
by
{
"labels":{"protection":"silver", "creditpoints":"20000"},
"zone":"us east 1b",
"defaults": {
"spaceAllocation”: "false",
"encryption": "true",
"gosPolicy": "premium"
}
by
{
"labels":{"protection":"bronze", "creditpoints":"5000"},
"zone":"us east 1c",
"defaults": {
"spaceAllocation": "true",
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"encryption": "false"

T 28SCSIiRf} ontap-san-economy REHFERF:

"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",

"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"

by
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"labels":{"app":"mysqgldb", "cost":"10"},
"zone":"us east 1c",
"defaults": {
"spaceAllocation": "true",
"encryption": "false"

iR RETE] StorageClasses

LUF StorageClass EX5IAT LREIF M, FH parameters.selector FEH. F StorageClass#f
KRR TRESHNEM. SREEEERIPEXE N HH.

* Z5—StorageClass (protection-gol dFRETEIPRIE—N. BZNEIUEMEM ontap-nas-
flexgroup PHGEHME—NEIAFEMEM ontap-san [Fif. XEW——MRHBESREIFHIM,

* B8” StorageClass (protection-not-gold)FMEEIFHE =, BEPMEIUEMEM ontap-nas-
flexgroup FMBERME N F=PEIMEMEN ontap-san Fif. XLEMEM—IREESRIUIMRIP
58I,

* Z5=“StorageClass (app-mysqldb)iGRET I HEYE PN EINTEE M ontap-nas FRIGIHME =P EIN
Zf#M ontap-san-economy fGik. XLEMEME— mysqldb KR FIN BZFIREEE MR ER A,

* 809 StorageClass (protection-silver-creditpoints-20k)iEFHES RIS =N EINTEE
ontap-nas-flexgroup PHGIHME —PNEIMEMEMN ontap-san [Gim. XLEMEME—LL 20000 MEH
RIEHESRERIPIM.

* S5 StorageClass (creditpoints-5k)IFRETE|FRISE PN EIMFEA ontap-nas-economy FHIGE
A E = NEIAEMEM ontap-san [k, XEZH——FEH 5000 M5 H =M~ .

Astra Trident FRTE LRI EPFEM, HBRBEFHEEK,
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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 RopiZFAcE iR
T RRAN{AIE A ONTAP NAS IREHFERFECE ONTAP [Sif.
< AR
* "ECE RGN
FBRPUR
Astra TridentiZ LAONTAP S SVMER R F{HE1T. BHEFEH adnin £EAF I vsadmin SVMAFRHEEHERE
BENEMBITNER. X FiEATFNetApp ONTAP BYAmazon FSXEFE. Astra TridentfZ{FHEEELLONTAP

FSVMEIR R BPIETT fsxadmin FAP S vsadmin SVMAF X EEHEAENEMIZITANAF. -
fsxadmin AP BEBHEEGBAFPNEREHAF,

WREFER 1imitAggregateUsage B, FEEHEIERNIE, ERER T NetApp ONTAP
@ MJAmazon FSx5Astra TridentE &R, 28/~ 1imitAggregateUsage SR ERTF
vsadmin ] fsxadmin FAFPMKF. MNRIETELSE, EBERIEFEK.
HEH

TR &R A ONTAP NAS IREHIZFECE ONTAP [Gif. XtTFFrE ONTAP jGif, Astra Trident EEZE/D
3 SVM HEi—1NERE,

JTFFRE ONTAP [Fi, Astra Trident EEZE/D SVM Hft— 184,

HIEE, BRAILUEITE N RiER, HelEiEnER— N RZEFNEESE, fl. SR E—MEANE
£33 ontap-nas WehIEFMERBITIREZE ontap-nas-economy —1

Fife Kubernetes T{ETI mERN ML EF LM NFS TE, 55N " BXFMEA .
BT
Astra Trident 122 7 Fi3t ONTAP FitiH1T B9 HIFIER,

* Credential Based : EBFIEMNEL ONTAP AFHAFRBMELE, BIWERATEXNEZ2ERAE. fi
admin 3 vsadmin LIRS ONTAP RSB RAFR A,

* BETFIEH: Astra Trident B A AEREIRZERVIERS ONTAP REHAITEE. LA, BREXOAEEER
FimiE$, ZEAMAIME CAIEPH Basebs RiE (MRFEA) EiN o

RPERLUEREMNARR, EEMETRIBEIBEETILER, k2754, R * ERME T EEMES *,
N Astra Trident £ & HE & UM IGIRTE X FHHER TR FAINERIES.

BRETEIENEHMIITE

Astra Trident BE SVM SeE / £ESCRENEERNEIEAEES ONTAP [Gim# i TEE. BIVERNERNTIE X
fAats. 5190 admin 5% vsadmin, XIERIIAMRSHRFKAI ONTAP hRABEFIFRD, XLEhRZASAIRESEINEE API
NFFHERFR Astra Trident frASEH, FILUEIEBEENX ZEERAGBHIEEBAT Astra Trident , BARERINE
Mo

[EimE X B0 TR -
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"version": 1,

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

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret"

IR, BWMEXEEEUAXAENEHENE—IE, QR RE, AP R / BILEFER Base64 #H1T4REH
7Z&7 Kubernetes %50, I / BN GRS —FETHREENTSE, EHit, XB—TXAEBERNITHVIRE
, H Kubernetes S FfEEIE G IT,

BRETFIEPHNEHIEIE
MM ENGEEHA LUERIERHS ONTAP EiRi#{TiEE. BREXEE=12%,
* clientCertificate : B iHIFHH Baseb4 fRi5{E,

* clientPrivateKey : X<BE£FAHRY Base64 JRi{E,

* trustedCACertifate : Z{S1E CA IEHHY Base64 fwiZE, tNRFEHARIE CA, MATHRHEILSE, NRFEF
FERI{S CA, MelLZBRILISE,

HANTIEREEUTIE,

p

1. EREFEIEPIZA. £, EAHEEZ (Common Name , CN) GBANEENSHIIER ONTAP
BF,

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. ¥]{S CAIEHAINEI ONTAP ££58%, ILiRrAIEEMFHERRNIE, MRKEREIE CA, WAL,

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. 12 ONTAP B L REXFIRIEBMNER (MTE 1 718 -
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security certificate install -type client-ca -cert-name <certificate-
name> -vserver <vserver-name>
security ssl modify -vserver <vserver-name> -client-enabled true

4. FIAONTAP ZEERABXZE cert HHWIES .

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>

S. ERERANERNRZPIIE, & <SVM B LIF> F1 <SVM Z#F > B AEIE LIF IP 1 ONTAP Z#F,
BARRLIFRVIRS RBRIKE N default-data-managemento

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. {£/H Base64 XIEPH, ZEAFAIS CA IEFHHITHE,

base64 -w 0 k8senv.pem >> cert base64
base64 -w 0 k8senv.key >> key base64
base64 -w 0 trustedca.pem >> trustedca base6t4

7. ERM E—FRIENELIEE .
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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",

"clientCertificate": "Faaaakkkkeeee...Vaaalllluuuueeee",
"clientPrivateKey": "LSOtFaKE...O0VaLuESOtLSOK",
"storagePrefix": "myPrefix "

}

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

trident

o —— o et ettt it
o +—— +

| NAME | STORAGE DRIVER | UuIlbD

STATE | VOLUMES |

o —— e e it ittt et P
+————— - +

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

o f——————_ Rt et L P
o F—————— +

EH SN IIE S R
A LA B R S I AR ISR, XFRARIER: RAAE | BRNGHETN

SEHAERIES; ERIEPNEHRAIUERAETAFS / BiENEH. ERITLIHHERE. BERAEHRN
backend. json BEEBRITHMMESHBIX Y tridentctl backend updateo
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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== +

WIRER, FHEIRRUMSE ONTAP LB MEN, AEHTEHRER. BIEHe
() LURRPRENS NS, 25, GREERLERIES, AEALUM ONTAP E2ERHIR
B,

BiRRAIPHXNEIRENIAR, BASHMEZREILNGER, NINEIHRENRE, Astra Trident
BJLAS ONTAP Gin# TR {EHMIERKEI SR,

EIE NFS SHHERR
Astra Trident £/ NFS i ZRESRIZHIX HECEEIIAE,

FERSHERET, Astra Trident 12T &L

* Astra Trident FILUGhSERSHREAS; FIMEFERAT, FREERIBE—IMFTRAHER IP #iltsy
CIDR $RFIFR, Astra Trident 2 BB FXEEENT R IP ANEFHREH, &, MRKEEEMA
CIDR , NET R LILEIMEA2FEEERERE IP #RARINEI S HREH,

* FREERTUFHEESHRIEFRMAN, BRIEFEREDISE T ARINSHKRIEZIR, TN Astra
Trident B ERARIANSH L,

99



HSBIRES HHRR
CSI Trident 20.04 KR LAGHSEIE ONTAP FiRlISFHIREE, X1F, ZREERMAUATET R IPIEERTF
Bt =E], MARFHNENXERXMN, EAKELT SHRBER,;, BREHRBABEEFTEFH#SE

B LIbSh, XBBTRNEFAEERRIARIRE ANAY IP AT EECERN IR RIAR, MMZEHEENE
ML EE,

(D 5B CSITrident # S B ERSHER, HSUHRTIET RRE NAT L2,

Nl

WAERR ML EED, THE—MNaHENX R

"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

FEFIULTIAERY , EATUBAR SVM FREVIRIES BTl S HEERs, B4 AT S CIDR
() SeSHn (BIMBGASHIER) . EALEIE NetApp BILHRESE, H Astra Trident &
A SVM,

TR ERLRRAIX It Thae ) TERIESHITHINER

* autoExportPolicy IRE N true. XFK/Astra TridentE REIESFHIREE svml SVMHAFERLIEF N BT
INFNMIFR autoExportCIDRs #IHEIR, a0, UUIDH403b5326-8482-40db-96d0-d83fb3f4daecHliyf5im
autoExportPolicy BN true SIERNNFHREEE trident-403b5326-8482-40db-96d0-
d83fb3f4daec T SVM ko

* autoExportCIDRs EIEHUNRTIR, WWFERAENEFE, BAIAA "0.0.0.0/0, ": : /0" MRREX,
M Astra Trident ZARINTE LIET = LI EINFRE 25 CRER S B,

LRI, BER 192.168.0.0/24 IRt T HIE=SE], XRRUMASEEIR Kubernetes T3 IP 71N
% Astra Trident SI2HI S HEREEH, HAstra TridentEMHEIZITAAEN T REY. ERNRIZT RBYIPHIALHFRIE
SRR BRI E#HITHIE autoExportCIDRs, ik IP &, Astra Trident ZAHELIBIZF iR IP €2S
HERBSAIN, HAEARRNE N REIZ— .

&I LIS HT autoExportPolicy A autoExportCIDRs AT EiR. ErILIANBEENEmMINEAY CIDR
, WATLUMIFRIIER CIDR o Bk CIDR BHiES /D, UBARIMEEEASF, Sl LUEFEER
autoExportPolicy AF/Ein. HEIRFFoHEIENSHER, XEEIKE exportPolicy B,

T£Astra Trident| B EFEiRZ/a. BRI LUERKEGIR tridentctl AN tridentbackend CRD:
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$ ./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: ""
datalLIF: 192.168.0.135
debug: false
debugTraceFlags: null
defaults:
encryption: "false"
exportPolicy: <automatic>

fileSystemType: extd
YU AN EIKubernetesEE 85 H /A EllAstra TridentiThl286S. MEGRRNSHERSH#ITEFR(FHREEREI ML
FHiEERHASEEA autoExportCIDRs [Gi)o

BFFT ==, Astra Trident ZIOEFFBEAGENR, UBBRIZT REVHRIFN, @EMZERIRTS H R
BRULLTI R IP,  Astra Trident RIBILEAEEIESE, FRIFLL IP ATREEPIFTREEER,

MNFUEERNRIR. 1BEREMEIR tridentctl update backend EffRAstra TridentBEIBEIESHE
B, XIGEIE— 1 LUSIH UUID s BB SRR, B LEENSEESEMERNERMEIENSH R,

@ ErRE B EERES HERRNERFEMRESEIBIS HERR, NREHMCIERR, WFHMA
FIBER, HEIERHETH R,

MREHFH T EIT =Y IP ik, MARELT = EEHEE Astra Trident Pod o $AfS, Astra Trident 3 EHE
EENEIRNSHERE, UM IP B4,

Fo &R IRAN R A

T RRAAITEERY Astra Trident RERRIZFNER ONTAP NAS IREhi2F. TR T BREERGIURE X
A fEiRRETE StorageClasses FIIEEE.

[EUREC B I

BXEREEER, 52N FER!

B Description Default

version AR 1
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storageDriverName

backendName

managementLIF

dataLlIF

autoExportPolicy

autoExportCIDRs

labels

clientCertificate

clientPrivateKey

trustedCACertificate

username

password

svm

igroupName

storagePrefix

limitAggregateUsage

limitVolumeSize

lunsPerFlexvol

debugTraceFlags

nfsMountOptions

102

Description

FEIREDAE P B R AR

BREX &Mt
S5y SVM B2 LIF /Y IP it

X LIF BY IP #tisik, X4F IPv6 ,
BERALES. KERTEEMN

BB BRI EMN B FH RS [ 7R
E]

BT fikKubernetes T 2 IPHYCIDR
53R autoExportPolicy EREH

ENATEHN—HER JSON &3
BUAREE

& P imIEHAY Basebd 4mid(E, A
FEFIEBNEHIIE

EFin% AR Base64 R
B ATETIEPHNEMHIIE

Z{Z1E CAIETHY Baseb4 RS {E,
ik, ATFETFIERNSHIIE

RFEZEIEE /SVM BWRAF &
BTFETRENSHRIE

EERIERE /ISYM RS, ATE
FRIENSHIEIE

E{FEMAR Storage Virtual Machine

EFEAM SAN H/Y igroup BIZ TR
£ SVM R EFHE I ERNTISR.
BRERTEEH

MREAEBILLERDL, NEE
K. * NEHATIERT ONTAP By
Amazon FSx *

MRBFBRPERNEL L E. WE
BRI

&1 FlexVol BYER A LUN %1, #4700
50, 200EENR

HPEHERIN EEANIEARITS. &
5 {"api": false , "method " :
true }

NFS EZHRIMVIES HFRYIE

Default

"ontap-nas" , "ontap-nas-
economy-" , "ontap-nas-
flexgroup" , "ontap-san",
"ontap-san-economy-"

IXGHFZF R FR + "_" + dataLIF

"10.0.0.1 ", "2001 : 1234 :
abcd . . 1 fefe]™”
B SVMIKE, FRIESHEHA

false

["0.0.000", "I /0"

WMERISVM. MRE
managementLIF Bi8%E

"trident — < JiF UUID >"
Trident

Y (BOAER AR SL5E)

Y (BOAER T AR L)
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o Description Default

=

gtreesPerFlexvol &1 FlexVol IR K gtree %k, &7 200
7£50, 300 EEMA
useREST FAF5F ONTAP REST API B#a/R false

S8 * AR

useREST fEA— I RARTI S IRIEM. BINBTFMRAFIE. MAREFLEAH, KE NN

@ true. Astra Tridenti§{EFONTAP REST APISEiR#1Ti@S. MINAEEE[EAR ONTAP 9.8 &
EEhRas, b5, EFABIONTAP ERABMNMB AN ontap MAER. X—RANEEFIE X
KHE vsadmin Ml cluster-admin A,

E5 ONTAP &£858(5, BMNRESHIEIESHS, XAURR2ERNAR R/ B15, HAIUZEXRERNIEH,.

NREERIEATFNetApp ONTAP [GiKEYAmazon FSX. 1B7J87E limitAggregateUsage &
(D #, o fsxadmin M vsadmin Amazon FSX for NetApp ONTAP {2t A ERE SN RES
BB RHEITAstra TridentfRHIZR & BB AR RINR.

(D) 7R debugTracerlags MAFEEATHIE M BRI B S,

@ Bl fFiRAY. 1BIE(E datalIF M storagePrefix BIIEETEEN, EEFHXLESE, BEE
SIE— RS,

A AIEETEMRET R (FQDN) management LIF T A LIEEFQDN datalIF 20, EXMiER
T. FODNRERFNFSEZRIE, Xt¥, ERirILICIZREIR DNS , LUBEZ MR LIF Z8lSEI o1 & F .

‘managementLIF’ SFFrBoNTAP WEhiER. WRILUKE H1pveitilt, HfRiAstra
Trident TS| *--use-ipv6’ IREo HIIVDENX “managementLIF  HIESAM
Tpveithit,

{ERIPveIERY. 1BHIR managementLIF M datalIF (MR B EERFIHEXP)EHIESHN#H
(D TENX. f5la0. [28e8: d9fb: a825: b7bf: 69a8: d02f: 9e7b: 3555], %14 datalIF WIRk
12fft. NAstra Tridenti§ MSVMIEERIPVEEIELIF,

£ autoExportPolicy M autoExportCIDRs W, CSI Tridentr] A EHehEESFHKEE, FIE ontap-nas-

* IXEhAR P YIS FF b ThAE.

o ontap-nas-economy JXEIFEF. limitVolumeSize EIIAZIRHIT NqtreeFILUNLIK EIBMYERNERK

K/ gtreesPerFlexvol AT HE X & FlexVol g Agtree#,

o nfsMountOptions S¥EIATIEEEHIAT, Kubernetes KA MBI ETIBBEETEMEAEPIEE, BUW
REFMHEEPRIEEEHED, N Astra Trident $F[EIR A EAFMHEEIRECE X FHisERERIAT, NREF

ER KA E X RIETEEHIAD, N Astra Trident RRTEXRBXBI KA 4SS LIS E EFHIEHED,
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Astra Trident=1EEAEIENFIEERN"Comments" FEEHIR BERCEIT% (ontap-nas M(ontap-
nas-flexgroup. IRIEFMFERAMNIKIIZER. G EFIexVol L#1TIRE (ontap-nas)

@ g FlexGroup (ontap-nas-flexgroup) o Astra Trident R7EEC B F &I F6E 0 _EFRE
HEEFRZFHES. FHREERTTUASMEEMENITE, HNEEHPRIZNFIEEHT
4R, X#E, EriR] MURIBEIREE PRMHN—AR BE XInERAEMX DET

BT EREE/EIRECE XD
TR AR B B HE D P EA X ERTRITFIRIAEES N ENA . BXTA, BERUTEERSG,

B Description Default
spaceAllocation LUN B=i8] 73 B true
spaceReserve TEMEEN; "L (FE) H" T

5" (B)
snapshotPolicy E(F AR Snapshot T y/w
gosPolicy ERHEIENE DR QoS HEEH,

RS NMEMEM / FIHM qosPolicy
3% adaptiveQosPolicy Z—

adaptiveQosPolicy EROENEDEENBIERN QoS %R "
B&ZH, EEENEFE / FiRH
qosPolicy ¥ adaptiveQosPolicy Z
—o % ontap-nas-economy.

snapshotReserve NREBMBREF LA "0 :1?;5 snapshotPolicy N"E". &
g™

splitOnClone BIETrER, MERXEIFD %7k false

encryption B F NetApp &INE false

securityStyle MENZEER "unix"

tieringPolicy £/ " & " M EHREE iEFATF ONTAP 9.5 SVM-DR Z#iHY
FCER " (XIRER "

unixPermissions MENIER 777.

snapshotDir EHIFAI WM . snapshot BF false

SR EEANSHRE default

securityStyle MENLZSER "unix"

7£ Astra Trident Ff#F QoS RESHFEE ONTAP 9.8 EE A, EINFEAIEHEE QoS HKE&LH
O | JHBTRRBESSINAT S 55, 25 Qos RIRHFTA LML SHE L

THEHEEXTERIAMERRE:
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"version": 1,
"storageDriverName": "ontap-nas",
"backendName": "customBackendName",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"labels": {"k8scluster": "devl", "backend": "devl-nasbackend"},
"svm": "trident svm",
"username": "cluster-admin",
"password": "password",
"limitAggregateUsage": "80%",
"limitVolumeSize": "50Gi",
"nfsMountOptions": "nfsvers=4",
"debugTraceFlags": {"api":false, "method":true},
"defaults": {
"spaceReserve": "volume",
"gosPolicy": "premium",
"exportPolicy": "myk8scluster",
"snapshotPolicy": "default",
"snapshotReserve": "10"

AT ontap-nas #l ontap-nas-flexgroups I{E. Astra Trident=fERFENITESEFMH
fRFlexvol BIAR/SsnapshotReserveBLEMPvCHBE, HEFIEK pvc BY, Astra Trident &#
BifmtEIZAEEZSTENERIR Flexvol . WITEAIBMERAFE pvc RIKEIFMEKRNAIETE, MAeE
INFEIERB=IEl, E v21.07 Zal, WRAFIEK pve (B3, 5GiB ) , H#H snapshotReserve
7 5035 , RE3REF 2.5 ciB WAIET(E, XEeRNEARPIBERNEENEMN " snapshotReserve mEH
B— 1At ETrident 21.07F. BAFIEKMNERETIE]. Astra TridentEX T snapshotReserve #FRR
BANENA D, XFRERTF ontap-nas-economyo BEUTRAILLT BETERIE:

HEGENT:

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

3FF snapshotReserve = 50% , PVC igX =5GiB , HE2K/\7 2/.5=10GiB , AJBAX/NA 5GB , XZBF
7£ PVC IERAIBERIIA/N o volume show RSN ERS LT REIZRIARLE

Vserver ' i Size Available Used%

online RW 1eGB 5.08G3 8%

_pvc_eB372153_9ad9_474a_951a_0B8ael5elc@ba
online RW 1GB 511.8MB 0%
2 entries were displayed.
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TEFH4R Astra Trident BY, JcHiREMNINE BIFFER PR GEEES, WTFEARZECIENE, ERIEEE
HEMKR, UENRIIFMMHEIENR, a0, EEM2 GiB PVC snapshotReserve=50 ZHINERZE. &F
&1 GiBRIE=(al, 50, EEKRINNAESN 3GIB Af ANEERE— 6 GiB &_LiEf# 3GiB Brl 5 =8,

IRECE R
UTFRAIERTRBAZSHEHRBABRANENESELE, XBEXEHRNRESETTE.

@ WRTEFRA Trident B9 NetApp ONTAP 1 Amazon FSx , 2 LIF 5% DNS &%k, W+
2 IP #ht,

ontap-nas EEE TIPSR IRIENIRIIERF

XE— 1T REEHIEE R, clientCertificate, clientPrivateKey, # trustedCACertificate
(UNRFEAASCA. NAIE)FIET backend. json MPFIRAEZFIRIEH. THAZBPMAISCAIEFNbasec4
YmESE,

"version": 1,

"backendName": "DefaultNASBackend",
"storageDriverName": "ontap-nas",

"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.15",

"svm": "nfs svm",

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

ontap-nas EF B S HERIIRIEF

IR R T YIRS Astra Trident SEAZIS T HRE B oI SRS KRR, WIREN TR
ontap-nas—-economy 0 ontap-nas-flexgroup RohiZFo
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"version": 1,

"storageDriverName": "ontap-nas",

"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

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

nasbackend"},
"autoExportPolicy": true,
"autoExportCIDRs": ["10.0.0.0/24"],

"username": "admin",
"password": "secret",
"nfsMountOptions": "nfsvers=4",

ontap-nas-flexgroup WENTEF

"version" . 1, "storageDriverName" : "ontap-nas-flexgroup" , "managementLIF" : "10.0.0.1",
"dataLIF" : "10.0.0.2", "#r% " : {"k8scluster" . "test-cluster-east-1b", "backend": "test1-ontap-
cluster"} , "SVM": "SVM_NFS", "username": "vsadmin", "password": "secret", }

ontap-nas X#FIPv6BIIRTHIZF

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

ontap-nas-economy JREHIZR
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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"

REAFE R IR

ZE TEPATRHRFIRREXXHHR. SHNFEFEMSERENRIAME. 5190 spacerReserve .
spaceAllocation Hfalse. # encryption Mfalse, REINTFEMEMEFMEIFDHHITE Xo

ELRfIh. REEFENRIGE B SHFEMED spaceReserve, spaceAllocation, | encryption =R
MELMIBE ERISERRIAE,

ontap-nas REHiERF

{

"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",
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"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", "cost":"25"},
"zone":"us east 1d",
"defaults": {
"spaceReserve": "volume",
"encryption": "false",

"unixPermissions": "0775"

ontap-nas-flexgroup JLIFEFE

"version": 1,

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

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret",
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"defaults": {

by

"labels":{"store":"flexgroup store",

"region":

"spaceReserve":

"encryption":

"none",
"false"

"us east 1",

"storage": [

{

"labels":{"protection":"gold",
"zone":"us east la",
"defaults": {

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

"labels":{"protection":"gold",
"zone":"us east 1b",
"defaults": {

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

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

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

"k8scluster":

"creditpoints":"50000"},

"creditpoints":"30000"},

, "creditpoints":"20000"},

, "creditpoints":"10000"},

"prod-cluster-1"},



ontap-nas-economy JXEHFEF

"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
"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"

"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"

iR RETE] StorageClasses

LU StorageClass X 5| 7T LIREEF#EM, B parameters.selector FEH. B StorageClass#f
STERATATRESHNENY,. SRERAERMHAENXENAHE.

* Z5—StorageClass (protection-gol dFRETEIFRIE—. BZNEIUEMEM ontap-nas-
flexgroup PHIGEHME—NEIAFEMEM ontap-san [Fif. XEME——MERHBESREIFHI,

* B8 ” StorageClass (protection-not-gold)FMEEIFHE =, BEPMEIUEMEM ontap-nas-
flexgroup FHEHRME . B=NEMEFEMEM ontap-san Fif. XLEitEE—IREREERUIMRR
58I,

* B8=“StorageClass (app-mysqldb )Rt PR E O PN EINERE M ontap-nas PRIGIHME =P EIN
Ff#EM ontap-san-economy [Glf. XLEMEBMH—I mysqldb FERHIN BIEFREFFENEERM,

* 2809 StorageClass (protection-silver-creditpoints-20k)¥GHRESEIHBYE =N EINTERE
ontap-nas-flexgroup FGIHME PN EIMEMEMN ontap-san [Gim. XLEMEMHE—LL 20000 MEH
RIBHETRRIPRIM,

* 88 StorageClass (creditpoints-5k)EFMETEIFHAIE — MNEIMTFEMEM ontap-nas—economy FHfG
A B = NEIAEMREM ontap-san [k, XEEZH——FEHR 5000 M5 H =AM~ .

Astra Trident FRTE LRI EPFMEM, HBRBEFHEEK,
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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; 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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3% Astra Trident 53&FF NetApp ONTAP Y Amazon FSX 45 &1

"IE&FTF NetApp ONTAP BY Amazon FSX"@—M2ZEM AWS RS, ZIFEFBoi#liETTH NetApp 89
ONTAP 7FEIRERSIRIHT HHX RS, Amazon FSX for NetApp ONTAP Z#H&EF) A IEZEM NetApp Ih
BB, MAEFEIETHAE, RRTFIATE AWS LEMEEUEREE Y, RIEM, T2MMEY B, FSX 2 F ONTAP
B2 X HERAIREFEIE AP 6

X FRSEZE Amazon FSX RNEBEHIR, LIMTREREER ONTAP &8, T8 SVM A, &R LIgIB— e
210 E, XEERRXHNXHRFEEX G RATHIESS. HBNEAT NetApp ONTAP B Amazon FSX
, Data ONTAP RfEAZHHREEXHRFR M, FPIXHRF LR * NetApp ONTAP *

Wi Astra Trident 5iEFF NetApp ONTAP B Amazon FSx & 1ERA, &8 LUH{R7E Amazon Elastic
Kubernetes Service (EKS) HIE{THY Kubernetes S5 A UECE HH ONTAP IRt SZ3F0URF I Xk Ao

T fi# Astra Trident
WNREZ Astra Trident BIFTAF , 1BER TEIRHOFHEHITHE:

* "E IR

* "{&F Astra Trident BYZ3R"

* "EBE Astra Trident"

* "EREE AT NetApp ONTAP BJ ONTAP , Cloud Volumes ONTAP #1 Amazon FSX BYE{E5LEk"
* "% Astra Trident"

* "ONTAP SAN JSixACE"

* "ONTAP NAS [FixAcE"

AT ARIREHTZ R INAE "Ik

iEFF NetApp ONTAP BJ Amazon FSX f§f "FabricPool" L EIEFER. @I T, EaURIESIESTREH
B RGEIREETEE .

Astra TridentZ 2 LIONTAP S SVMEIE R B{MERERIEIT fsxadmin AP vsadmin SVMARFRHEEHEE
AENEMBITER. o« fsxadmin AP ENERBRIN adnin EEHAP, Astra TridentiB&E R admin
iEAFIEAmazon FSX for ONTAP ZFERIEREA .

IRShiER
&R AER LN IREhAZ 48 Astra Trident 531&FF NetApp ONTAP B Amazon FSx &k :

* ontap-san: BEENEIMPVEIZEBZ28Amazon FSX for NetApp ONTAP &HHAJ—LUN,

* ontap-san-economy: ECENEIMPVERE—TLUN. 3FFNetApp ONTAP &. & {~Amazon FSXHILUN
HEEAEEN,
* ontap-nas. ECENEMPVER—MER FNetApp ONTAP BY5EEAmazon FSX&E.

* ontap-nas-economy. ECEMEIMPVEIZR—qtree. ¥ FNetApp ONTAP &. &1"Amazon FSXHqtree
HEZEAEEN,

* ontap-nas-flexgroup: ECEMEMPVEIZR—MERTNetApp ONTAP FlexGroup 52 Amazon FSX
%o
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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

BHIGIE
Astra Trident {2 S5 I0IEER

c EFERE: BOLUFER fsxadmin XERFAHWAF vsadmin ASVMEEENREF. HITEINER
vsadmin BFECEGIR. Astra Trident FEBItEFBMZRIEBS5 FSX XHRAHITERS.

* EFEH: Astra Trident BEHA SVM L LZEMIEPSE FSX XHFREFL LR SVM #H1TEE,
BTREXSHIWIIMNFMAESE, 55 RN U TEEE:

* "ONTAP NAS"
* "ONTAP SAN"

f£AIEAT NetApp ONTAP HJ Amazon FSX 7£ EKS LZBEFAE Astra Trident
BEENAR
* BEMIMEAmazon EKSER S B BEIEKubernetesfEEf kubectl BRE,

s A MEBM TET =ih R BER F NetApp ONTAP X4 Z4#1 Storage Virtual Machine (SVM ) BIILAE
Amazon FSX .

* NEFTENIET R "NFS # /50 iSCSI%

@ Ha{RIZER Amazon Linux #1 Ubuntu FrEEBYT s ER T BEHITIRIE "Amazon Machine BR{&"
(AMIS) , BFEBURTFER EKS AMI 288,

B XHfth Astra Trident 23Kk, HFE0 "Lth4k",

T
1. £/ J/trident 2B Astra Trident ., Get-started/Kubernetes ZFE .html[ SFE /555" | Z—EBE Astra Trident

o

2. IRBEBLIT S BEE Astra Trident :

a. IgEE SVM FYEIE LIF DNS &#F. a0, EFRAWSEHSITREZETX DNSName FHI% B Endpoints —
Management BT TFHLE:

aws fsx describe-storage-virtual-machines --region <file system
region>

3. BIBHLZEATEHMIIENIER. WREFHANE ontap-san Gk, BEEN "L, NREFHNZE
ontap-nas [Gif. BN "Lt

BRI UM BT LU R R AR BER SSH B RIIXUZRS (BN, LRIEP) . FH
fsxadmin AP, SIEXHRANEENZEBUNPFHNEIEDNSEIR aws fsx describe-

file-systemso

4. (EREAEBMEE LIF B9 DNS BMEIRFHXMH, A TREIFIR:
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"version": 1,

"storageDriverName": "ontap-san",

"backendName": "customBackendName",

"managementLIF": "svm-XXXXXXXXXXXXXXXXX.fs5-XXXXXXXXXXXXXKXXXX.fsx.us—
east-2.aws.internal",

"svm": "svmO1l",

"clientCertificate": "ZXROZXJIJwYXB...ICMgJ3BhcGVyc2",

"clientPrivateKey": "vciwKIyAgZG...0cnksIGRlc2NyaX",

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

BEXUERRNEER, 1BSI A THEE.
* "/ ONTAP NAS IRhiZFE & [Gin"
* {5/ ONTAP SAN IREhiEFHEC & R iR"

@ 15706 datalIF o ontap-san # ontap-san-economy X $FAstra TridentfEFE % 1R AYIK
iz

£ E A FNetApp ONTAP BYAmazon FSx5Astra TridentE & AN, S8R
(D limitaggregateusage BMRERBT vsadmin Al fsxadmin BRIKF. MBIERUSE,
[r=tE3(SEE SIS

HWETAE, RITUTIRUGNE "FhiEE, RRESULREERE Pod '

THREZER

* "Amazon FSX for NetApp ONTAP 314"
* "BXIEAT NetApp ONTAP BY Amazon FSX MR X E"

£/ kubectl 6l SiH
BIRENX T Astra Trident SFEERFAZEHIX R, ©E5IF Astra Trident MRS ZFERAFAHITES, LUK Astra
Trident AN IZTZERAICES. K3 Astra Trident [, T—F EEIE#/EiH. o« TridentBackendConfig

il B E XERENX(CRD). &AL EE & dKubernetes REI IR EE Trident/Gif. A LUERHITILIRIE
kubectl 8{5Kubernetesy &k iRZEMHICLIT &,

TridentBackendConfig

TridentBackendConfig (tbc, tbconfig, tbackendconfig)@—NapRANTEMFIHCRD. AIBTFE
IEAstra Trident/5ifi kubectlo. IITE. Kubernetesf17ZfEEIE SR 7] LIEH @ idKubernetesin LT R EEIEME
BEi%. MAEEAMPITEERER (tridentctl) o

Bll##8Y TridentBackendConfig W&, FRELUTIER:
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* Astra Trident RIRIBEIRENECE Boht G, EEREPRZTA TridentBackend (tbe,
tridentbackend) CR,

* o TridentBackendConfig Mi—4fE %] TridentBackend XEHAstra TridentliZE,

B TridentBackendConfig A% —I—MEY TridentBackendo BIEENEFPIRMEBIAEFIKITHE
BRHRED; EER Trdent RALFREHRMRI A

(D TridentBackend CRSHAstra TridentEaitliE. & * AR * BHEN]. NREFHGH. 5@
IHBRHITILIRME TridentBackendConfig MR,

B, BB WL TFRA TridentBackendConfig CR:

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

TR IABFERRIRG] "Trident 212" FAREET S / IRSHOTHIEEB R,

o spec RAGEIHIHENEESH, FLRAIP. FiRfER ontap-san FAEREIER. HERILAPIRHNEE
S, BXRAFEHEENIZEFNEEETTIR, BN "FERmiEFNEREEREE"

o spec FBTILEIE credentials Ml deletionPolicy FE&. XEFEEHEFHIZAY
TridentBackendConfig CR:

* credentials: ﬁtﬁgﬁmﬁiﬁ—?—ﬁix BERTREEAR/RSHITEHRIENER, EEIEENAFE!
#21 Kubernetes Secret o ERERBEUANAF N EE, ALSSHEIR.

* deletionPolicy: It F B RE X T TE(E B R THVIR(E TridentBackendConfig BEfifFR. ©RI LK
U TAMEIgEEZ —:

° delete: XPEMIPRXFHE TridentBackendConfig CRIUNMKEXMGIR. XE2IAE,

° retain: HHIES TridentBackendConfig CREMIR. FBiREXNFE. SIERAHITEIR
tridentctlo FMIBRIREZIGE N retain AIFAFEASIFHAMA(21.04 2 BIRIMRA)HRECIEN G
e WWFERRIERLATEZ [EEH TridentBackendConfig BEIE,
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IR RFRERFITIZE spec.backendName, WMRFKIEE. NEFHNBIRIZEHBBFF
(D TridentBackendConfig &R (metadata.name), ZINFEREXIREGIHRAT

spec.backendNameo

FAAEMNGIR tridentctl R B XEXA TridentBackendConfig XWR, ERILUERERE
ISR kubectl BT EIE TridentBackendConfig CR.ATUNOMEEMRERELE S E (!

ﬁﬂspec.backendName, spec.storagePrefix, spec.storageDriverName\gg)

o Astra Trident¥GBNHBEFCIERN " TridentBackendConfig ERMAEFEENGIR.

SRR
BUEFA VRIS kubectl, EREITLUTHRIE:

1. BlE "Kubernetes #12", LZREAEIE Astra Trident STEEERE | RS BEFIENEIR,

2. g TridentBackendConfig MR, HNBAEHEXEFMEER / RSIFRES, H3IBT L—ThelE
HYE Ao

tliEERE. ErIUERAMREIRS kubectl get tbc <tbc-name> -n <trident-namespace> FUE
Hixdis B

%1% 613 Kubernetes 1%
tIE—INE, EREsEmINiGRER. XEENEERS I FaFEEN. UTE2— 1Rl

$ 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: tQRAxQ7qg (>

TRLETE M ERETaEROAE SR TER:

FEFaVZEFERn) SR = EASEikrpu

Azure NetApp Files clientld N AiERFEMFRE PG ID
IEFHTF AWS B9 Cloud Volumes apiKey CVS Kk~ AP| %R

Service

iEATF AWS B Cloud Volumes secretkey CVS ik 2550

Service
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FETF e E F il

&ATF GCP 19 Cloud Volumes
Service

&MATF GCP 19 Cloud Volumes

Service

Element ( NetApp HCI/SolidFire
)

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

ONTAP

M=
private_key _id

private_key

iy

Ui =

username

password

& F imtX PR A

BR#&

chaplnitiatorSecret

chapTargetUsername

chapTargetinitiatorSecret

FERIR) AR
THZEHAWID, BEF CVS BIEA

AT GCP ARS51KA B API A
=P

LHARA. BE CVS BEEGRAEN
GCP RSB #9 API Z2EARY—2B5

e, EHER SolidFire S28#HY
MVIP

RAFEZEIEE /SVM WA R
BTFETRENSHREIE

EERIERE /ISYM MRS, ATE
FREENSHIIE

EFin% A% Base64 4Rig
B, ATETFIIPMNEHIEE

NP B, WIR useCHAP=true
, MAMER, EATF ontap-san
# ontap-san-economy

CHAP BahiEF%EH. R
useCHAP=true , MANEI, &
AT ontap-san # ontap-san-
economy

BirAP B, W18 useCHAP=true
, WANE, EBATF ontap-san
# ontap-san-economy

CHAP BirBhizF &R, MR
useCHAP=true , MAKFEI, &
BATF ontap-san # ontap-san-
economy

BEPS| BILLP BHREIEMINE spec.credentials FE TridentBackendConfig T F— IR
Ko

%24 . @ TridentBackendConfig CR

IME. EBALIEIEET TridentBackendConfig CRIEMRAIF. EFEANG ontap-san RapizEFE A
B8 TridentBackendConfig MR TR
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$ kubectl -n trident create -f backend-tbc-ontap-san.yaml

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

F£34 . WAV TridentBackendConfig CR

IWIE. EBIET TridentBackendConfig cr. ERILIGIEIRES. 1BERLLTRE):

$ kubectl -n trident get tbc backend-tbc-ontap-san

NAME BACKEND NAME BACKEND UUID
PHASE STATUS
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6f60-4d4a-8ef6-

bab2699%e6ab8 Bound Success

BN EHRHRFELSEER TridentBackendConfig CR.
FEERILARAULT™MEZ—:
* Bound: TridentBackendConfig CR5GIHXEL. FIHEE configRef IREN
TridentBackendConfig CREJUID,

* Unbound: FA#FEH ""s o TridentBackendConfig MRAHBEEIGiH. FTEMEIERN
TridentBackendConfig BAINER T CRSTFULMER. IWMERLREERE, ©RETLTEBEXERA
"Unbound (BEBUESE) "o

* Deleting. TridentBackendConfig CR deletionPolicy Bi&& Ndelete, &
TridentBackendConfig CREE#EMIBR. ©IFiLEE|Deletingih o

° MNBRFHAFEKAEEIBKPVC). 1BMIFR TridentBackendConfig FEAstra TridentflbRS %
Xz TridentBackendConfig CR.

c MRBIHFEE—ITHZD PVC , MEHANBIFRIRES. o TridentBackendConfig CREEFWMZH NMIBR
FYER. GimA] TridentBackendConfig REEMBRFIEPVCEZA MR,

* Lost: 5XBXMI/GI% TridentBackendConfig BN EMPET CRHM TridentBackendConfig CR
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e |FHERIFRE S, o TridentBackendConfig TLIRFEAMA. HAIMBPRCR deletionPolicy
NE.

* Unknown: Astra TridentZTT/AHE S KB GIRAVIRESHEEFEE TridentBackendConfig CR.GIY0. 40
EAPIARSE28RMINEY tridentbackends. trident .netapp.io H/VCRD, XAJREEEHF F,

EULRER, BaTheIRER! thoh, EAILMESMEME, FIa0 /EinE A EimmEE"

(AIE) 5% 4 % FREZFAER
EEILIEATI T i< SRIREVE X B IIFAES

kubectl -n trident get tbc backend-tbc-ontap-san -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6f60-4d4a-8efb6-
bab2699e6ab8 Bound Success ontap-san delete

IEh. IR BT BISREXEY YAML/JSON%%f# TridentBackendConfigo

$ 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-bab2699e6ab8
deletionPolicy: delete
lastOperationStatus: Success
message: Backend 'ontap-san-backend' created
phase: Bound

backendInfo B & backendName #] backenduuID AN BIE/GIHEY TridentBackendConfig CR.o
lastOperationStatus FEEFRRLRIEIERVIRE TridentBackendConfig cr. AJLA AP LA (0. A
PEHRERTELAR spec)zHAstra Tridentfifi &k (5140, 1EAstra TridentEFEahERIE]). FTLARALLN, AL
TBKM, phase RRZIEIXRAMIKRE TridentBackendConfig CRMGiIR. E LEAVRHIF. phase BEHF
EE. XELKE TridentBackendConfig CR5GiRXEL,

BRI LIBTT kubectl -n trident describe tbc <tbc-cr-name> 8p<% LIFRENEHBHENIFAEE,

@ EREE BTN E S KBXRIEiR TridentBackendConfig FWRFEMA tridentctl, T HEY]
?ﬁﬁﬁﬁ&ﬁqﬁ% tridentctl # TridentBackendConfig, "5Z LI,

£/ kubectl HITRIREIE

T RRUNEEBRITEIREIRIE(E kubectlo
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llE3 =Y

fE& TridentBackendConfig. EALIFERAstra TridentBlif/{RE G (ETF deletionPolicy) - M
[Gim. 1BHR deletionPolicy IRE Ndelete, XMIf& TridentBackendConfig. IBHEER
deletionPolicy IRENFRE. XFAIURFREIRIMAEE. HolERFHITEIE tridentctlo

S kubectl delete tbc <tbc-name> -n trident

Astra Trident A& MIBR EEFE B BIKubernetest| 2 TridentBackendConfig. Kubernetes FAF fa TiRIER
o MFRMZERIRIUIND. REERIRRERVIER, A MEERBR.

EERIN AR

BT TR
$ kubectl get tbc -n trident

AT LUIETT tridentct]l get backend -n trident 3 tridentctl get backend -o yaml -n
trident REVFAIBERIRAVFIR, IHIFREFGEIEEAEIENEN tridentctlo

Eiain
BRI IaEE SFRE!

* FRREAFNEEEENR. EEMERE. BFEAPFERANKubernetes Secret TridentBackendConfig 7
TR, Astra Trident FERIREN R ESIEEERGE. BT TS LUES Kubernetes Secret :

$ kubectl apply -f <updated-secret-file.yaml> -n trident

* FEFMSE (FIGPRERR ONTAP SVM BIER) o EXMIBER . TridentBackendConfig AJLAE
1Ei@idKubernetes EH 3T %o

$ kubectl apply -f <updated-backend-file.yaml>

&, WA IMEHITELL TridentBackendConfig criz{TA Tar<S

S kubectl edit tbc <tbc-name> -n trident

NREHEMEY, NWEKNHEFEE EREMEER, BB TIETREERTUBELRERRA
kubectl get tbc <tbc-name> -o yaml -n trident Bf kubectl describe tbc <tbc-name> -n
tridento
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MEHEBIEEEXHFHNREGE, ErRIUERIETT update 8%,

£ tridentctl 1T EIEEIE
TRANFERRITRIFEIRIR!E tridentctlo

elf=I=t
RIS EIRREXET, BTN THS:

$ tridentctl create backend -f <backend-file> -n trident
MREHEIEEXK, NEKREELMEE, ST TaSREEEEUBRELEREA:
$ tridentctl logs -n trident

MEHEEREXHPNEH G, BRF/EZITEIH create %

il =
B M Astra Trident FHIBREIR, EHITLLTIRE:
1. KERBIRRFR:

$ tridentctl get backend -n trident
2. MIBREH:

S tridentctl delete backend <backend-name> -n trident

@ 9N2R Astra Trident MIL/RIRECE T HEFERISHIRER, NRFREmEHELEREERS, Bk
G0 F " MR IR, T Trident A ERXLEENRE, EENFERMERALL,

sEUAER
EAE Trident THRHEN, EHRTUTRAE:

* BREUEE, BETUTe<!

$ tridentctl get backend -n trident
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* BREFTAFAESR, BBITUTH<!

$ tridentctl get backend -o json -n trident

Eiiain
BRMNEREEXHE, BTUTHS

$ tridentctl update backend <backend-name> -f <backend-file> -n trident

ﬂﬂ%l‘iﬁﬁ%ﬁ?&)& NEHEEHNREKERIRNER LR EeILUETUTHRLSKEERAEUBRER ERE

$ tridentctl logs -n trident

MEHEEREXHPNEEE. BRFEZITENA update 8%

HaxE fE R R mBYTFiESR

XE— Al REEA LS REAEE 5JSON—RIZHAYRR tridentcetl FIHRITRAVIL, LHRIERRE
R jq SSRER. EFEREZEARER.

$ tridentctl get backend -o json | jgq '[.items[] | {backend: .name,
storageClasses: [.storage[].storageClasses] |unique}]’

XMERTFFEACNENGI TridentBackendConfigo

tiaimnEEE 2 BT

T fRUN{AI7E Astra Trident REIR/SR, FEMY TridentBackendConfig IfE. BIER A LU MAFRFHN AN ELE
[Eif. XEtEH LI Fa:

* AJLUEARIREIR tridentctl BH#HITEIE TridentBackendConfig?
* AILUERARIERIR TridentBackendConfig FIEAH#ITEIE tridentctl1?
EIE tridentctl [FiH{ER TridentBackendConfig

AN BEIRERANENGIEFIENSE tridentct 1 W RIEEIE®EIKubernetes A HE
TridentBackendConfig XK,

XIS FUTER:
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s IMLETFEMNRIR. 8F TridentBackendConfig EAENZEREIERN tridentcetlo

* (ERRIERIFEL tridentctl MEM "TridentBackendConfig MRFE.

EXHMHERT, BWRNESEE, HA Astra Trident 2ITRIEH T E#1TIRIE, BEARLUEFRUTHRIHG
z—:
* YREFEERA tridentctl UEBBEFERTEAENER.

* FHSIENSERIE tridentctl EIFTEY TridentBackendConfig MR, XEFEMEKRE GG ERHTT
BIR kubectl MA R tridentctlo

FHEEEERR kubectl. EEEQIE TridentBackendConfig BEFMERH. TEHEENETEMNT
EIRIE:

1. B Kubernetes #1123, LZ5AEIE Astra Trident 5178 / IREZBEFMENER,

2. gl TridentBackendConfig W&, HhEEEXFMHER  RBSIFMEE, H3IBT L—FHelE
R, LIZ‘?ﬁ’J\IB\?EEWEE"JEE%%%&(WUQD spec.backendName, spec.storagePrefix,
spec.storageDriverName 'F)o, spec.backendName HIIKENINE FIHAIREFR.

F0H: BMERIE

IDRelf=:S TridentBackendConfig MRBEIIMEER. WEERNGIHNEE, FLnfH, RKEFERL
T JSON EXBIZT [Gin:

$ tridentctl get backend ontap-nas-backend -n trident

fmm fom e
e o +—— +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e e

e it ettt L L e e e - t——— +

| ontap-nas-backend | ontap-nas | 52f2ebl0-ed4c6-4160-99fc—-
96b3beb5ab5d7 | online | 25 |

e e ——
e e fomm - +

$ 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",

"username": "cluster-admin",

"password": "admin-password",
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"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"

%1% 62 Kubernetes #1%

IE— N SRREENVE, MUTRAFR:

$ 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
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%25 8J# TridentBackendConfig CR

T—%Z8I# TridentBackendConfig I EMHERIEEMMICR ontap-nas-backend (MARFIFAT).
RHEE U TEKX:

* MENX T HEEIMEIRZIR spec.backendNames

* BESHSRBEIRER,

© BUAMEEM (WIREFE) SIS REEHEREEEBNIRE,

* EIE@IT Kubernetes Secret 1&ff, AR UM AT R H,

EXMERT. BER TridentBackendConfig U TFFIR:
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$ cat backend-tbc-ontap-nas.yaml
apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
name: tbc-ontap-nas-backend
spec:
version: 1
storageDriverName: ontap-nas
managementLIF: 10.10.10.1
datalLIF: 10.10.10.2
backendName: ontap-nas-backend
svm: trident svm
credentials:
name: mysecret
defaults:
spaceReserve: none
encryption: 'false'
labels:
store: nas_ store
region: us east 1
storage:
- labels:
app: msoffice
cost: '100"
zone: us_east la
defaults:
spaceReserve: volume
encryption: 'true'
unixPermissions: '0755'
- labels:
app: mysqgldb
cost: '25"
zone: us_east 1d
defaults:
spaceReserve: volume
encryption: 'false'

unixPermissions: '0775"

$ kubectl create -f backend-tbc-ontap-nas.yaml -n trident
tridentbackendconfig.trident.netapp.io/tbc-ontap-nas-backend created

B3P WIEAPIKES TridentBackendConfig CR

25 TridentBackendConfig BEIE. EMEMINA Bounde B©IRNRMSINE GimtER Y Ei%3 TR

UuID .
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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 F—————— o — +

| NAME | STORAGE DRIVER | UulbD

| STATE | VOLUMES |

et e T o

e - e b +

| ontap-nas-backend | ontap-nas | 52f2ebl0-ed4c6-4160-99fc—-
96b3bebab5d7 | online | 25 |

e o
e - +————— +

WE. EmRBERAHITTEELEIE tbc-ontap-nas-backend TridentBackendConfig XK,

EIE TridentBackendConfig [Gimf#H tridentctl

‘tridentctl® AAFYIHERLIENGIR
‘TridentBackendConfig o It4h. BIERFLUEFBEERLEEIEFIR tridentctl®
B “TridentBackendConfig® HMfR 'spec.deletionPolicy’ IKBEN “retain’o

F 0L HERH

man. R TERESEREIEN TridentBackendConfig:
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$ kubectl get tbc backend-tbc-ontap-san -n trident -o wide

NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8labcb27-ea63-49bb-b606-
0a5315ach5£f82 Bound Success ontap-san delete

$ tridentctl get backend ontap-san-backend -n trident

P memssesem== P m===
R Fommomome Fomomomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

Fommmmmmmmemeoeoeoos Fommmmmmomeomomm=
et Fom—————— fom——————— +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49%bb-b606-
0a5315ac5f82 | online | 33 |

Fommmmcmemcmsosmsmss Fommmmmmsmemsmse=
B e o= Pommmmmm== +

MEHP A LB X —& TridentBackendConfig ERINEIEHLE R iR EimEIUUUUID],

%15 . A deletionPolicy IRE M retain

TR T HE—THNE deletionPolicyo HWEEBIZGEN retain. XHEA] LAMBREH AT
TridentBackendConfig CREMIER. BHEXNEE. AIEAFHITEE tridentctls

$ 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 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

()  W2#AITT—%. B3E deletionpolicy BEX retain,
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%25 . MIF& TridentBackendConfig CR

=g— @MPBR TridentBackendConfig CRIAIAIG deletionPolicy IREM retain. EOJLIAREMIT
BRI -

$ 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

fosessssssssssas==== R e
e e et fomm - +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

fom fom e
R R fomsmm==== +

| ontap-san-backend | ontap-san | 8labcb27-ea63-49bb-b606-
0a5315ac5f82 | online | 33 |

fosesssssssasmas==== fosssssmss==sms=a
fessssssssssssesessosssssasssssssasaaaa femmmm=== fommmmm=a= 4

IFREY TridentBackendConfig MR, Astra TridentI =G EHMIBR. AL EIRA S
Vax A z

(SPEEAES

BB XCIEFESE, BrFEEULEENEFHEENER.

RIHEESR

BB A BXRTARFERURMNAEEXLEXNFRER, FEL.

BIEFES,
BUERFMEAIHE, BITUTHS:

kubectl create -f <storage-class-file>

<storage-class-file> WEAFMEEXHR.

illERER S

B Kubemetes FHIRS7ZHE, BETUTHS:

kubectl delete storageclass <storage-class>
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<storage-class> NERNENTFHESE,

BT F AR A RAMERRIFAZE, Astra Trident AL HHATERE,

Astra Tridents8&IEA=T fsType BIENS. WNFiSCSIEkH. EiN5RHILHE
(D parameters.fsType TEStorageClassH. &N MIFR{ER € RIStorageClassesHEHFHEIEEA]

parameters. fsType BiEE.

ERUBFME

* EBEFIWE Kubernetes FESE, BETUTaRL:

kubectl get storageclass

* BEFE Kubernetes FEEIFAER, BEBITUTHS:

kubectl get storageclass <storage-class> -o json

* EEF Astra Trident WEIFFMER, BESTUTHL:

tridentctl get storageclass

* EEF Astra Trident NEISFEEIFAER, BEITUTHL:
tridentctl get storageclass <storage-class> -0 json

RBERNIAFESE

Kubernetes 1.6 1811 7 IRERIATFMEEBITHEE, WMRAFREXALERR (PVC) HIEEXAMNE, MItEF
A TEE XA LS.

* BT BEIERTE X RINTFES storageclass. kubernetes.io/is-default-class EFEIRENXH
Atrue, RIFME, ERIEMETATERFEIINA false o
* BRI LUER U TS RINBEMELE HEIAFIEE:

kubectl patch storageclass <storage-class-name> -p '{'"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'

* @, EHAILER T o LRIBREVAFRERITE:
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kubectl patch storageclass <storage-class—-name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"false"}}}"

Trident REIZFEHREE RS HATERRA,

@ T‘ et ERYE], EEPREE—MRINEMHEZE. Kubernetes ERAR EARRIEILIEIRE S 704
, [BETARMGIRAZERIAFHELE—1F.

MEFEENEIR
XE— A HEBBER LUEE @RS 5ISON—IEe YA tridentctl Astra Trident/5imad &R 894
Ho Jtt?s&f’ﬁ’l—:ﬁﬂ% jq KRER. ErgeRELRENTBRER,

tridentctl get storageclass -o json | jgq '[.items[] | {storageClass:
.Config.name, backends: [.storage] |unique}]’

WITEIRE
T fi# Astra Trident A EIEEIZHAITHEE,

* "EF CSI #hFh
* "EARER"

{53 cSl #R#p

Astra Trident B] LUB S B EFMEIZEEFH B EMINNEI Kubernetes S8BT = "CSI #R¥MHEE"s {FH CSI
¥ IhaEE, B LUARIERXISAN o] B4 ISR 3 B8R RRHI A — NPT = 1%, BBI=IRERE, Kubernetes
EEATUERERETOXNT S, TR UTFIAMKEANAREXE, BeluFARATBAMXIFEZE, 7
TEFEZXIFEMF AT ENEHECES, Astra Trident T CSI Rk,

THRE CSI RHINNREMESER "It

Kubernetes 1t 7 Mt —RIEH TR

* M volumeBindingMode & B Immediate. Astra Tridenti§8lEE. MASRIEMIAIN BIE
PVC RIS AMEEHENDESIEE, XEHIAME VolumeBindingMode MG FAR&FIIHEIRHMNREHIFE
B, BIEAAMSBE, FREHMTIEKE Pod BUITRIER,

* M volumeBindingMode IR &M WaitForFirstConsumer. {EITXIFEIEERAPVCEIPodZ . ik
IRAPVCRIZMBE KA MS., XiF, EUSBIEHINERKESBISLHERYITRIPREHIR A,

() - waitForrirstConsuner SEMAFRBIEIMFE, WIMEANRITF CSI HEHINEEREF.
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BEENAS
B(EM CSI b, BFEBRUTHM:

* 1B17 1.17 HEShRASHY Kubernetes 524,

$ 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/amdoc4"}
Server Version: version.Info{Major:"1", Minor:"19",
GitVersion:"v1.19.3",
GitCommit:"1el11e4a2108024935ecfcb2912226cedeafd99df",
GitTreeState:"clean", BuildDate:"2020-10-14T12:41:492",
GoVersion:"gol.15.2", Compiler:"gc", Platform:"linux/amd64"}

s EEPT AN EB R 5| NIRINERFNBHRE (topology. kubernetes.io/region
topology.kubernetes.io/zone) o {E&ZE Astra Trident Z 8, EEFHT R ENEFEEXLERE *, )L
f§ Astra Trident BEBZIRBIURFN,

$ kubectl get nodes -o=jsonpath='{range .items[*]}[{.metadata.name},

{.metadata.labels}]{"\n"}{end}' | grep --color "topology.kubernetes.io"
[nodel,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/os":"linux", "kube
rnetes.io/arch":"amdo64", "kubernetes.io/hostname" :"nodel", "kubernetes.io/
os":"linux", "node-

role.kubernetes.io/master":"", "topology.kubernetes.io/region":"us-

eastl","topology.kubernetes.io/zone":"us-eastl-a"}]

[node2,

{"beta.kubernetes.io/arch":"amde64", "beta.kubernetes.io/0s":"linux", "kube
rnetes.io/arch":"amdo64", "kubernetes.io/hostname" :"node2", "kubernetes.io/
os":"linux", "node-
role.kubernetes.io/worker":"","topology.kubernetes.io/region":"us-
eastl", "topology.kubernetes.io/zone":"us-eastl-b"}]

[node3,

{"beta.kubernetes.io/arch":"amd64", "beta.kubernetes.io/0s":"1linux", "kube
rnetes.io/arch":"amdo64", "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"}]
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$15: RTBAEINIEE

BILAIZIT Astra Trident Z G, MUERETAUXEEEFMIEES. S EHEBTUAEE— LN
supportedTopologies RN EZIFN D XFMXIFEFIRAIIR, M FEAILLGFIHAY StorageClasses , RETE
RRFXE / KIFHP RN BREFIEKRE, A261iEE,

THRZERE R

{

"version": 1,

"storageDriverName": "ontap-san",
"backendName": "san-backend-us-eastl",
"managementLIF": "192.168.27.5",

"svm": "iscsi svm",

"username": "admin",

"password": "xxXXxXXXxXXXxXXX",
"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 FAFREESNGEIHMXKIFMHOXTIR, XEXIFHMDXKREE
StorageClass iR R IFETIR. W T EEEIHRMERIE 72 XI5 73 XM StorageClasses ,
Astra Trident B1EEIRAIES,

&R LIE X supportedTopologies WE B NMFHEMH—1 BESWUTRA:
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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"}

]

ELERFIP. FER region M zone IBERNFHEM(UE, topology.kubernetes.io/region

topology.kubernetes.io/zone FEEFEMNERUE.

% 2. EXARARFMY StorageClasses

RIENER R T AR MHBVRFMEZE, FILUS StorageClasses E X ABEHRIME

IERER RETFREM, LUIKRAIFER Trident EEEMERT R F&o

BELTRA:

Bo XRHERIE PVC 15K
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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"

7£ EiRStorageClassEXH. volumeBindingMode IXEH WaitForFirstConsumer, {ELLFFEIHIBERD
PVC 7 Pod 5| B ZHIASHITIZ{E, f. allowedTopologies IRMEFEAMNDIXMXIFH, o netapp-
san-us-east1 StorageClassi1E L BI##PVC san-backend-us-eastl EIARTE X MGk,

%34 SIEMEER PVC
832 StorageClass FHIGHME IR, EMERLULIE PVC,

BEB RG] spec LT

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: pvc-san
spec:
accessModes:

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERLERBIE PVC SR TER:
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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

B(E Trident SIBEHFHELYIEEI PVC , I57E Pod FfEMA PVC o BEILLAITRA:
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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

ltpodSpeci&KubernetesTE AT 52 it ¥IPod us-east1 Xigd. G MFBIERT i

eastl-a B{ us-eastl-b PX,

BEEIU T
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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

BHERIULEE supportedTopologies
AUEHEE EmUEIETIR supportedTopologies f#H tridentctl backend updateo XA
ERENS, FENBTREEM PVC,
THEZER
c "EIERSENER"
TRk
* "REXMER R REXME"
RENAE
fEFIRER
M Astra Trident 89 20.01 kg FF48, EAILATE Kubernetes BEIE PV 1RER, &) LIERXLIRIBLEIFE Astra

Trident VSRR EIREIZA, HItXICIZEME (RfE) . ZIFEME ontap-nas, ontap-san,

ontap-san-economy, solidfire-san, aws-cvs, gcp-cvs, #l azure-netapp-files IKEIIEF,

LLttINEERT M Kubernetes 1.17  GIIifthR) 318, M 1.20 FRRIEER . ETHEMMIEREE S
GAFTE RN, BEEN "AHiEE". BEFEIFIGAvI APIIREBEHE. AIEERE
vlibetal RER,

ERBEHNE

c BOEEIRE, FECEIMPRBITHIZEUNR—LEBEXKRIRENX ( Custom Resource Definitions , CRD
) o XEFIEAM Kubernetes itemHiERF (fl90: Kubeadm , GKEE , OpenShift) AYERZR,

&) LURIN TR 82 SMNER IR BR =l 28 A0 1R BR CRD

1. 8IE2EIRER CRD :
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$ cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
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

2. EFFES R =iaH 8l snapshot-controller . ZRABLAT YAML &8 LUEE A & ==ial,

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 et 7 "IETEI0IE webhook" HEBENAFIGIEIME vibeal REBEHIATITIRE X

MFREMN R, [ETEIIER webhook & BEIRMEERAVRIBH R, HPLILEREIBERNR. WIE

webhook H Kubernetes JRiZ4RHIIEFEE, B2 WA XFahBFEIQIUE webhook BYIEER "IEL4k",
B TRIRBRFERARG] "I,

TEFATABRAIRER T ERRRFAFRE, FHiRPA T ACIEMERRER.

%15 . 188 VolumeSnapshotClass

ERESRBZAT. BHIRE—NEEE: /trident -referation/objects.html[VolumeSnapshotClass®s

$ 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
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o driver g[EAstra TridentBICSIIRENFERF, deletionPolicy BJLUE Delete B Retain, 1&E BT
Retain. FREEH FTHNEEYIEREBESRE. BIMEEFERRMEUMLEE volumeSnapshot X REMIBR.

% 2% CIEIE PVC HYIRER

$ 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

ETEABABNPVCEIZEIREE pvcl. HREBHIBTIZE N pvcl-snaps

$ kubectl create -f snap.yaml
volumesnapshot.snapshot.storage.k8s.io/pvcl-snap created

$ kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

XA T volumeSnapshot KR, VolumeSnapshotZ{IAFPVC. FH5x%EX VvolumeSnapshotContent &
TR PRIREBRIAT R,

AT LURIR VolumeSnapshotContent IR pvel-snap VolumeSnapshotAyiiBa,
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$ kubectl describe volumesnapshots pvcl-snap
Name : pvcl-snap
Namespace: default

Spec:
Snapshot Class Name: pvcl-snap
Snapshot Content Name: snapcontent-e8d8alca-9826-11e9-9807-525400f3f660
Source:
API Group:
Kind: PersistentVolumeClaim
Name: pvcl
Status:
Creation Time: 2019-06-26T15:27:297
Ready To Use: true
Restore Size: 3Gi

o Snapshot Content Name FRiR¥FEEILIRIREIVolumeSnapshotContenti %R, o Ready To Use BEFERR
BIf# F Snapshot | ZFBIPVC,

% 3 4. M VolumeSnapshots 8l PVC

BXERRECIE PVC R, ESIUTRA:

$ 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
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dataSource ERIER R /IBIVolumeSnapshottEPVC pvcl-snap fEAEIER. LIRIEEIETR Astra
Trident MIREREIEE PVC . €I PVC &, RILUSEKIME Pod £, HEEREMREM PVC —HFER,

@ s BE XELIREBAIKA M ST, BN Trident BIEEIFH A " IEEMFR " KES. EMIFR Astra
Trident &, NHBRZEHIIRER,
THREZER

- BIRE
* 5% Jtrident&%E objects.html[VolumeSnapshotClass®?

BHE

i#3d Astra Trident , Kubernetes FEF B LATESIEE M EBITY B, THBE XY R iSCSI # NFS EFAERE
IS

BFF isCSl &

E&oILUEHE CSI BREfZFY B iSCSI kAME (PV) o

@ % #FSCSIEY B ontap-san, ontap-san-economy, solidfire-san RENIEFHH
EKubernetes 1.16 & E =k,
750
"B iSCSI PV B1E U TS &
* ¢miEStorageClassTENX LIIZE allowVolumeExpansion FERIEE N trueo

* YRIBEPVCE N HEH spec.resources.requests.storage URMEEENR/N, ZK/NARIKTFRIAG
Ko

* EFE PV K/, %0UE PV EEET| Pod ., 8% iSCSI PV AN, BFEMIER:
° YN8 PV &E$#EE Pod , NI Astra Trident ¥ BEEGIRNE, EFRRBISEHEEXXGRF KR

o 2R RIEE PV IK/NEY, Astra Trident ¥ BEERIRNE. & PVC 4%E 2| Pod [, Trident
SEFFRSEHARXHERA KR JAE, Kubernetes 27T BIRIERINRGEH PVC X/

UTRBIERTY R ISCSI PV W I{ERIE,

% 1% ECE StorageClass LU iFET B
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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

3t F EFTERIStorageClass. B HEHHFITHRIBLUIERE allowvolumeExpansion %,

% 2. FRELIER StorageClass ¢l PVC

$ cat pvc-ontapsan.yaml
kind: PersistentVolumeClaim
apivVersion: vl
metadata:
name: san-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: ontap-san

Astra Trident KEIE— N KAME (PV) #FRBESIKAMERE (PVC) XEBL

$ 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 1G1i RWO

Delete Bound default/san-pvc ontap-san 10s
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E 3. EXEE PVC B9 POD

FtRfFIR, eI T —1ERBIPOD san-pveo

$ 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
4w BFPV

ERECIENPVMIGITEEN2GI. 1BHREBPVCENXFHEH spec.resources.requests.storage £2Gio
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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

E5%: WV B

S,

EaLL@ideE PVC , PV #l Astra Trident ERYA/NVRIGIHT BESIERIEIT:
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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

BFF NFS &

Astra Tridentz#5Xf _EECERINFS PVi#1TEY B ontap-nas, ontap-nas-economy, ontap-nas-
flexgroup, aws-cvs, gcp-cvs, #l azure-netapp-files Hifio

% 1. BCE StorageClass LI &Y B

EAENFS PV K/, BIEAEAETERTIREXRMEFEIEUATFEY B allowvolumeExpansion FE&

WEN true:

$ 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

MREBRIEEHIETMEMEE. WREERARIENEFMEEENT kubect]l edit storageclass KA

&Y o
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% 2 {EREEIEM StorageClass 8l PVC

$ cat pvc-ontapnas.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: ontapnas20mb
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 20Mi
storageClassName: ontapnas

Astra Trident 2 A1tk PVC 83— 20 MiB NFS PV :

$ 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

E3%: BFPV

ERHEIER20MIB PVIAEA1GIB. 154IEPVCHIHITIZRE spec.resources.requests.storage |1
GB:
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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

Fa4¥: WV R

R L@ eE PVC , PV #l Astra Trident ERIAR/NVRIGIEEEA/NEEIER TIE:
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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 +

SNE

e UER B I B EEESEIKubernetes PVE A tridentctl importo

XFESANESIER
TRNABT FFSNERENIZFRESINBIRRZS,

Kohizkr hR 7S
ontap-nas 19.04
ontap-nas-flexgroup 19.04
solidfire-san 19.04
aws-cvs 19.04
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Kzhizr R 7o

azure-netapp-files 19.04
gcp-cvs 19.04
ontap-san 19.04
N ARENE?

BESNE Trident ERIBEAE S

* N ARERHITARUHESCAENBEIES
* NIaE N REFEREER T E

* ERAEWRERN Kubernetes 58

© RIS BRIElE RS N TR EiE

SANIFRERTA?

LEE/NIEFERKAMERSRE (PVC) XHEIE PVC, PVC XN ZE/EE name , namespace ,
accessModes #1 storageClassName FE&, WL TFRBIFFTo

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: my claim
namespace: my namespace
spec:
accessModes:
- ReadWriteOnce
storageClassName: my storage class

o tridentctl BEFmATFRANINEREES, Trident BIREETHIEHEIZE PVC H PV RFANE,

$ tridentctl import volume <backendName> <volumeName> -f <path-to-pvc-
file>

EEN\GFEE, BIEEEEZEN Astra Trident FIRAIZ MU FH—IRREE LNERZFE (F0:
ONTAP FlexVol , Element Volume , CVS &&1E) . FEEMLNAIFE/ Bifin, FHAIHRIEER Astra
Trident fGimifiRle o -f FRIBSH AT, BAFIEEYAMLIEJSON PVCX AR,

Y Astra Trident NRIE NEIBERES, RASTE PVC FREHIRENBEKN ). FHRERDEFENER, R5F
g PV, #HHEEIE— Claims Ref , BINEREERIIKEN retain TEPVAH, Kubernetes II48E PVC #

II;V &, FEHMOUERES LACECAEERICIUNERER, T AEERIEIMEREE BT delete. MIBRPVEY. ZFEEIGHRM
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FERSNER --no-manage B#H. Tridemt A ERNRIVE G FERITPVCEH PVIITERIEMIR{E,
ATrident=ZBEBIPVAIPVCEMY --no-manage R, RIRPVEIAEMEREFERES. EREMEX/NAREEM
BREt S 2R, MNREXNARUTIEREER Kubernetes , {BFETE Kubernetes NI EIBFEEN LR E
HA, MtbiEmIEEER.

PVC 1 PV R&RIN—NMRE, BTIRTREESNUK PVC 1 PV 2B EEE, AEREBIFRIT .
Trident 19.07 EShRAFIAME PV BUEE, HESANENIEHZE, W T ERREERRED Astra Trident i#1T
SN, BIEREPASHITEMRE, ESABAIKIIRE I LIERSE., NRESANHEG

4. StorageClassA1ER). BRI LUEITREPV EREIERESE N IRIME retain. MIBRPVCHIPV. ARE

iftvolume import&E <,

ontap-nas # ontap-nas-flexgroup SN\

FERLIENE ™ ontap-nas KEHTERFEONTAP &£8f EBFlexVol, B8 S A\FlexVol ontap-nas IXGiEF
M ITERIEMEF, ONTAP £Ef L EE7ERIFlexVol AJLUENSE AN ontap-nas PVC, [E##. FlexGroup volstl&]
ERE N ontap-nas-flexgroup PVCo

@ EH Trident X\ ONTAP &, @718 rw 38, WNREMSEE S DP , N SnapMirror B,
MAEFERGEXR, ARERFESAE Trident H,

(D o ontap-nas WehiEFLES AT EEqtrees » ontap-nas # ontap-nas-flexgroup J¥
iR AT EREENE R,

B, FARANE managed volume (U FEHAMNGIH ontap nas. IBEERAU TGRS

$ tridentctl import volume ontap nas managed volume -f <path-to-pvc-file>

e R fremmmeme=s fremmmemessmeme=s
femm======a fememmesessss s s e sese s eessasaa s fmm===== fememema=a +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

fossssssssssssesessssssasosossssssssssssa=s fememema== femmmmmsmeaaaaae
fressmm=a==s L e L e X
| pvc-bf5ad463-afbb-11e9-8d9f-5254004dfdb7 | 1.0 GiB | standard |
file | c5a6f6ad-b052-423b-80d4-8fb491ald4az22 | online | true |

frosssssesmssmeme s oo s e n s s e s e e fremmmeemeee=maa=
fe========c i e it fe=m====s fremmmeme=s WF

SABHHE unmanaged volume (L ontap nas backend). MiTridentAREIRILIN. FEFEHAU TGRS
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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

fEMAIY --no-manage . TridentFEEHRBEXRIERTSEES. MRERFIER, WESNRER
eSS

@ SERITEEMFERBE X UnixPermissions S NEMNBIZEREEE, B LITE PVC E X /EiHAD
EH$ETE unixPermissions , 3157 Astra Trident HER S NE,

ontap-san SFA

Astra Trident X a] LIS NEEE D LUN BY ONTAP SAN FlexVol o X5—2 ontap-san WR&pigFE. BT
HIFlexVol FRYENPVCHILUNEIEZEFlexVol, ERILMER tridentctl import S8SHIARSHMIB RERE:
* BIERIRHR ontap-san fGiHo
* IREEES B FlexVol IR, 15181E, Itk FlexVol (REE— NS N LUN 6
s RN NSEESFERANPVCENX R - it
s AILUEEN PVC #1TEIR, WrJLUABRARME#ITEIR, ABERT, Trident BEIE PVC HEMRGIH
B FlexVol #1 LUN o ZEREZEES . 1BEE --no-manage &,

SANIEZER ontap-san EFMLUN. ERH{RFlexVol FRILUNRE /I 1uno MRS A BT
BnhiZFMigroup. Astra Trident 2 EEI RN E S NIRRT,

SRS, Astra Trident S A\ FlexVol HEHS PVC EXXEE, Astra TridentiE=2¥FlexVol EdFR& A pve-
<uuid> ¥FlexVol FHAJLUNFE LT 1uno,

BNSNEEERE, NEBESA\SAERNS, BEEELS, AEBATIA,

Nl

2l

LIS\ ontap-san-managed E7F7ERIFlexVol ontap san default [Glfi. IBT tridentctl import #n
&
N
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$ tridentctl import volume ontapsan san default ontap-san-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 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-d6eedf54-4e40-4454-92£fd-d00£c228d74a | 20 MiB | basic |
block | cd394786-ddd5-4470-adc3-10c5ced4ca’57 | online | true |
fossssssssss s e se s s oses oo sssssss s s e e e
femm======a femessesessss s e e se s e eessssaa s femm==== femememm== 4

@ ONTAP HRIZERLAAN RW , 7 BEE Astra Trident § N\ MIREMIZEE N DP, MK
SnapMirror Bi5#; 1E18&ES N\E Astra Trident 28, WHPMEERX R,

element A

&R LUER Trident 35 NetApp Element ZR{4+ /NetApp HCI £S5 A\ ZF| Kubernetes 5854, REER{HAstra

Trident/FIRAIR IR, URENSHBENPVCXXHFIIE—RHR tridentct]l import Fp<:

$ tridentctl import volume element default element-managed -f pvc-basic-
import.yaml -n trident -d

e femmm==== fosssmssmssaaaa
o e s e e s e e e e fro— e 1
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

frosssscesme s m e e oo s e a e e e e s e freo=m==== frocssesssemeea==
fre=====m==s fEmsmesessesosssssssssss e sessososs==== fe=m====s fremmmeme== WF
| pvc-970celca-2096-4ecd-8545-ac7edc24a8fe | 10 GiB | basic-element |
block | d3bal47a-ealb-43£9-9¢c42-e38e58301c49 | online | true |
R frEmm====== fossseesmema====
fmmmmmmm==a R fmmmmm==e femememaae +

@ Element IREIIZFSIFEENER M, MREZMEE, N Trdent WESNIERREHEIR, 1F
NGB ERRER, FfEEHRUE—NERT. ARSARENE,

awsS—CVvVsS %)\

E1£ AWS 15 N\ NetApp Cloud Volumes Service X#M%, 1EIRERIZMIEZFRFIRIRIZ

[e]
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SN\ aws-cvs G EMEIRN awscvs YEppr HBEIE adroit-jolly-swift. EFERAUTHRS:

$ tridentctl import volume awscvs YEppr adroit-jolly-swift -f <path-to-
pvc-file> -n trident

LBttt P Fommmmmmcmemem=
Fommmmmomoe Fommemererrorerrrrrrresersrreee e s s Fommmmmoe e +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
e Frommmmom= Fommmmmmemoomo=s
Pommmmmmm== ettt P o= +

| pvc-ad6ccab7-44aa-4433-94bl-e47£fc8c0fad5 | 93 GiB | aws-storage | file
| €ela6e65b-299e-4568-ad05-4£0a105c888f | online | true |
T i P fommmmmmememem=
Fommmmmmm== L et Fommmmm== o= +

@ CHREEESUHRBEY: /| Z2ENED. fli. RSEHKE 10.0.0.1: /adroit-jolly-
swift. HBIRIEN adroit-jolly-swifto
gcp-cvs §A

S gep-cvs EBNITEARXSFINER aws-cvs Eo

azure-netapp-files SA
S\ azure-netapp-files Rl LB azurenetappfiles 40517 HEK{F limportvol1’ ~, BITLUAT

ANA .
TR

$ tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

ARttt Fosmmmmmes Focoscsmsmsmsoss
Pommmmmmm== e et Pommmmm== o= +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

LBttt P o=
Fommmmmomoe Fommemererrorerrrrrrresersrreee e s s Fommmmmoe e +
| pvc-0ee95d60-£d5¢c-448d-b505-b72901b3ad4ab | 100 GiB | anf-storage |
file | 1c01274£-d94b-44a3-98a3-04c953c9%a5le | online | true |

Fommmmmmmmomeorrrrrrrr e re e e mm o e Fommmememesemos
Pommmmmmm== ettt Pommmmm== o= +

@ ANF EBREMT: /| ZENEHEER. G, REHEREFEN
10.0.0.2:/importvoll. HBEEN importvolls
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HEELFTR

Kubernetes SE8¥HHIFRE TIET BENSIEEN Pod BLEME. WREFERMNRE ontap-nas, ontap-
nas-economy 3 ‘ontap-nas- flexgroup BopfZF A FEN—NEE. ENITETAREFEENFSTAE, BN
) bﬂ-.l gf@ﬁﬁ iISCSI Iﬂo

INBERT, BHhRAHY RedHat CoreOS FIRfZ%EE T NFS #1iSCSI

(D = NFSSUSCSI TR, BRARLBHEHIESS, TURSEEHSRTEREN,

NFS volumes

iy IRER S PON

NFS RHEL/CentOS sudo yum install -y nfs-
utils

NFS Ubuntu 3 Debian sudo apt-get install -y

nfs—-common

() oEmR NFS BSrERmmEiaEED.

iSCSI &
fEF iSCSI &8, EZEELTEIN:

* Kubernetes £8P E M T AN IEBH—R IQN . * XENEMFIREH *

* YNRIBRHCOS 4. 58k EE A, SHEIFRHELECentOS 8. 28k EE A SE S solidfire-san IXE)
ERR. BREREFRECHAPEMICIEE ZIRE IMDS /etc/iscsi/iscsid. confo

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

* 1E{EMAIE1TRHEL/RedHat CoreOSHIiSCSI PVEY T{ETI mAY. 5SS WHEE discard StorageClassH
HImountOption. AFHITEN=EIEI, 1FE N "RedHat FISTH4",
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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
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
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_file_systems/discarding-unused-blocks_managing-file-systems

X
iISCSI

BRIERR
RHEL/CentOS

p=)

A
<

- RELT RSN MGE:

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

M iscsi-initiator-utils kR~ 2
57 6.2.0.877-2.el7 HESAR
A

rpm —-g iscsi-initiator-
utils

B ENFE:

sudo sed -i

's/”\ (node.session.scan
\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

ERZRE:

sudo mpathconf --enable
--with multipathd y

15H1R iscsid M
multipathd EEIETT:

sudo systemctl enable
--now iscsid multipathd

BRE¥HRE56) iscsi:

sudo systemctl enable
--now iscsi
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X
iISCSI

160

BRIERR e

8]
Ubuntu 8} Debian 1. REPTRARGE:

sudo apt-get install -y
open-iscsi lsscsi sg3-
utils multipath-tools
scsitools

2. 197 open-iscsi IRASEE X
2.0.877-5ubuntu2.10 S{E = AR
K (HFWFRS) 5§ 2.0.877-
7.1ubuntu6.1 KESARAS (XF
F Focal ) :

dpkg -1 open-iscsi
3. BHEgERFon:

sudo sed -1i

's/”\ (node.session.scan
\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4 BRZRE:

sudo tee
/etc/multipath.conf <
«—'"'EQOF"'

defaults {

user friendly names yes
find multipaths yes

}

EOF

sudo systemctl enable
--now multipath-
tools.service

sudo service multipath-
tools restart

5. 15H1R open-iscsi
multipath-tools BEEBAA
FTEEBTT:

sudo systemctl status
multipath-tools

sudo systemctl enable
--now open-
iscsi.service

sudo systemctl status
open-iscsi



@ 3t FUbuntu 18.04. EAERLZIIBE RGO iscsiadm BEIET open-iscsi LB BNISCSISFF
2, WA LUEBEY iscsi BERTIRIARS iscsid Bl

() NREFETREXEDRIDREENESEE, KR TOULIHEE, BEM 1A,

Bl TETN RS

Astra Tridente] LA B SR IEFFER NFS 1 1SCST Kubernetes&EBF T A FMWT H, XE2—IN * MiXARINEE * ,
*FEATF KR, B, ZIheErI B Fis1T * CentOS , RHEL #1 Ubuntu * B9T3 55,

FFULIhEE. Astra TridentB & — MR ENRE: --enable-node-prep FAFEFERILE tridentctls
3 FEATridentREFRTHIERE . IFIERR/IIZEI enableNodePrepo

o ——enable-node-prep TIEETIFERAstra TridentZZEHIBIFRTE LIET = LEZHERINFS
MiSCSIH B /RS EEIETT. XB—I * MiKhRINEE * , BT * ARESEFZH * AL /
/m“ﬁ-ti$iﬁ.o

Y ——enable-node-prep M FERAZPEMAstra TridentR ., HATEBSER tridentct FTEEXEMNIER:

1. (FREH5EH, Astra Trident £33 EGETERTERIT &=,
2. KHkAMEIFER (PVC) KRG, Astra Trident e MEBIBEMSiHCIE PV o

3. £ Pod HfEEMA PVC EEEA Astra Trident 7£ Pod iz1TH T = E3EH L, Astra Trident 22X L EFRERN
NFS/iISCSI B ImEBER, HHERFIBRSATENRS. HRESTEESEZFITTN.

EFERSREHEN, RN ITAETSBHIT—RES, REAstra TridentZINIEAEREA =R FiEEL:
SEHEN D) NFS # 1scsT SRER.

B XF AR, Astra Trident A LUIFA{R Kubernetes B MIFRE T S & BB EHNIEZEFRENTRIER, X

F NFS &, SHRBEENAVFERZE. Trident JUBERESMNERNSHRE; AREAUEETIINSH
SRB&,

515 Astra Trident
Astra Trident eft 7 —%H Prometheus $5#rimm, &0] LIFAXLE IR R IEIE Astra Trident BY14E8E,
18T Astra Trident 3eERYIENR, ERTLUBITLLTIRE:
* (REBE X Astra Trident IBITIKRAMEEBEREINE, ] I ERIENRINMIZEEUNERTREBIZTAS Gk
HITEE,
s WERBEEABIEER, HTREREREMNEHEUNRSANTRIES,
P ARIRICENS HENIRET X R,
* IRERMERE, EILLT 2 Astra Trident 5iaim@EHHRITIREFrERIETE],

@ ZMANBER T Tridentlistria B REERHOL 8001 £ /metrics a, L& Trident BY,
XEEAEIRBRIA N * BEHE * o
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EBEENARR
o AT Astra Trident B9 Kubernetes &%,

* — Prometheus 5, BILLZE "B 2k Prometheus ZPE" 8&, EHEILUERIE Prometheus {ERIBIT"
[RER BERE"

%1% EX Prometheus Bx

1B E X — Prometheus BArAEEISIRHIRENE X Gi% Astra Trident BI2RE R, BRIENESE, X 1§
=" N BUN{EYE Prometheus #1 Grafana 5 Astra Trident £ & 1E AR FIEIR. BEENABT W{AITE Kubernetes
EBPLURIER B 191517 Prometheus , WUKANMEIEIE ServiceMonitor 33KEX Astra Trident AY$E1R.

% 2 %5 6132 Prometheus ServiceMonitor

E(EATridentitn. BN EIE—MNSIERIPrometheus ServiceMonitor trident-csi IREHGIIT metrics If
. 5l ServiceMonitor #0FFA7R

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

IttServiceMonitorE X I ZHIREIFIIERT trident-csi BRSB. HEIIEH metrics IREWES, Hitt,
Prometheus IEEACE /I 7 ## Astra Trident BY¥E4R,

FRT EiZMAstra TridentIRIGHVIEIR Z M kubelet® AFF T ZFEHR kubelet volume * iBIT B 2HIFEIRIRS
EFEIEIR. Kubelet AJLIREB XEBEZNE, Pod NEAENEMAIHRENER. S "L,

% 3 4. {#H PromQL &if] Trident 545
PromQL IEEIE & 6 R EIE 8] 73 R IR R IA .
SR AERLLT PromQL &if:
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https://github.com/prometheus-operator/prometheus-operator
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https://prometheus.io/download/
https://prometheus.io/download/
https://prometheus.io/download/
https://prometheus.io/download/
https://prometheus.io/download/
https://prometheus.io/download/
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://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/
https://kubernetes.io/docs/concepts/cluster-administration/monitoring/
https://kubernetes.io/docs/concepts/cluster-administration/monitoring/

FREX Trident T TIRRER

* &8 Astra Trident B9 HTTP 2XX MR BB 7 B

(sum (trident rest ops seconds total count{status code=~"2.."} OR on()

vector (0)) / sum (trident rest ops seconds total count)) * 100
* ELRESHIER A Astra Trident 89 REST MR H 23 tb

(sum (trident rest ops seconds total count) by (status code) / scalar
(sum (trident rest ops seconds total count))) * 100

* * H Astra Trident HU{THUIR IR IGREEESE] (ZFD) *

sum by (operation)
(trident operation duration milliseconds sum{success="true"}) / sum by
(operation)

(trident operation duration milliseconds_ count{success="true"})

5%EY Astra Trident FEE 2

* ERN THIE

trident volume allocated bytes/trident volume count

* B EREENEETE

sum (trident volume allocated bytes) by (backend uuid)
RERBNERERESR

()  a7EmEPRE kubelet $51TRY, 7 2B ALLHEE,

* BT ENERTEIESEL

kubelet volume stats used bytes / kubelet volume stats capacity bytes *
100
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T iR % Astra Trident AutoSupport ENHER
ZANBERT, Astra Trident 228 HT52M NetApp &KX Prometheus 1IEIRMEARFIHRE Eo
* EPH1EAstra TridentEINetApp&iXPrometheusiEfrfIE R FiREE. 15%E —--silence-autosupport
7£Astra TridentZZEHAiE]#RiC,

* Astra Tridenti®A] URIEE ER AR HELEEINetAppZFFEP ] tridentctl send autosupporto (&
FEfh & Astra Trident A EZEHBE. TRXBEEZH, ELIES NetApp
Ahttps://www.netapp.com/company/legal/privacy-policy/["BRFAELER "o

° ﬁ?ﬂF%ﬁlﬁﬁﬁ, :I)nu Astra Trident %)‘AL% 24 /_I\E—_HIEHREIL,\O

* A UERIEE HEFREYEEERE --since 5&. HI80: tridentctl send autosupport
--since=1h, MIEEBIWEMALIX trident-autosupport SAstra Trident—iCZENBEs. ERILL
MIREX A 28 "Trident AutoSupport”s

* Trident AutoSupport FWEHEHMAZMES (Pill) HPABER. EMHET "EULA" XRERT
Trident BRERIREAS . ERILUFHH T iR NetApp WEUBR S ERIAE "Lk

Astra Trident ZIXHIB M A EHRFII0T:

"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": ""
b
"state": "online",
"online": true

* AutoSupport ;B E R &KX E| NetApp B9 AutoSupport i s, SNREFERAMB FMRFMHED[E. NaT LUE
A --image-registry o

* B LUBEE TS YAML XHRECERIE URL . Al LUEAFERILIRIE tridentct]l install
--generate-custom-yaml BIEYAMLX&H RN --proxy-url FIBE trident-autosupport A28
trident-deployment.yamlo
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https://hub.docker.com/r/netapp/trident-autosupport
https://www.netapp.com/us/media/enduser-license-agreement-worldwide.pdf
https://www.netapp.com/us/company/trust-center/index.aspx
https://www.netapp.com/us/company/trust-center/index.aspx
https://www.netapp.com/us/company/trust-center/index.aspx
https://www.netapp.com/us/company/trust-center/index.aspx
https://www.netapp.com/us/company/trust-center/index.aspx

M Astra Trident $5%1x

B2 HREIElR. MERAERBENXYAML --generate-custom-yaml 5 )F xS E# T4 LRI
--metrics ATFIAANFE trident-main’ A28,
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i&ZFH T Docker Y Astra Trident
ZRENRIIE R

TEEBZE Astra Trident Z &, ENEEN ELREMEEVNBRMNETHRE .
s IS E BT W BB ER "E3Kk",
* WIFE BB RE T ZZHM Docker hids, S1REAY Docker iR EIBY, "ZZESEFHE",

docker —--version

* WIERREEEN EREMEE MNATRF M.

X BRIERS L
NFS RHEL/CentOS

sudo yum install -y nfs-
utils

NFS Ubuntu 3 Debian sudo apt-get install -y
nfs-common

166


https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/
https://docs.docker.com/engine/install/

X
iISCSI

B1ERS e
RHEL/CentOS 1. REPTRARGE:

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

2. BEIZRIZTIFHIZ

sudo mpathconf --enable
--with multipathd y

3. |BHIR iscsid M
multipathd BEEBAAIEEIE
17!

sudo systemctl enable
iscsid multipathd
sudo systemctl start
iscsid multipathd

4. kI iSCSI Btx:

sudo iscsiadm -m
discoverydb -t st -p
<DATA LIF IP>
-—-discover

5. BREIKIMAY iSCSI Bix:

sudo iscsiadm -m node
-p <DATA LIF IP>
--login

6. BAFRBE) iscsi:

sudo systemctl enable
iscsi
sudo systemctl start
iscsi
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Y B1ERS wme
iSCSI Ubuntu 8} Debian 1. REDITRGHHEE:

sudo apt-get install -y
open-iscsi lsscsi sg3-
utils multipath-tools
scsitools

2. BHEZ®RRE:

sudo tee
/etc/multipath.conf <
«—'"'EQF"'

defaults {

user friendly names yes
find multipaths yes

}

EOF

sudo service multipath-
tools restart

3. 1BMR iscsid
multipathd EEIETT:

sudo service open-iscsi
start

sudo service multipath-
tools start

4. %X iSCSI Bix:

sudo iscsiadm -m
discoverydb -t st -p
<DATA LIF IP>
--discover

S. BREKLIM iSCSI BR:
sudo iscsiadm -m node

-p <DATA LIF IP>
--login

322 Astra Trident

i&FAF Docker BY Astra Trident AJ 53i&FF NetApp Z&EF &Y Docker £ A FK UK AWS H11 Cloud
Volumes Service BiZ&EM. EXIFMEFEET SR Docker ENMFMERREEMNEIE, HIgH—MMEZE, BF
ERFAMEMFS,

Astra Trident B9Z P SEBIA] AR ER—FEN LB1T. XEAURNERIIZS N FERSMNEFMEER, HaE%E
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E X AT Docker ERITZE.

Docker £ EiEH A% (1.13/17.03 XEShRE)

Feaz i
MNBEEELATIPHIZS ZRER T Astra Trident Z81HY Docker 1.13/ 17.03 , EHRFEERAS
SR EZ BI{E1E Astra Trident HIEHEH B 5h Docker SFHFIHTZ,

1. B IEFRA ETEETTRYSES)

pkill /usr/local/bin/netappdvp
pkill /usr/local/bin/trident

2. E¥AEh Docker o

systemctl restart docker

3. HfRE %% Docker 5|2 17.03  (Fhitds 1.13) HEEARZA

docker --version

IRENARABTIH, "LRENEHMZE"
p
1. SURRECE XA HIRIN T PRRHE E TN .

° config: BRIANXHRNA config.json BRE. EAILUBTISERERFMENEMBFI “config M
MR, EXHFSHIAATFH /etc/netappdvp EWELK LB Fo

° log-level:. IBEHEIEFELF (debug, info, warn, error, fatal) o BRIMEN infoo
° debug: IBERGEBAAXBEICR. FIAMEN false o IR true , MEBEEZHEEK,
i AREXHEE—MIE:

sudo mkdir -p /etc/netappdvp

ii. BIEECE S
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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"

EOF

2. (FRAZEHHERSEE Astra Trident o

docker plugin install --grant-all-permissions --alias netapp
netapp/trident-plugin:21.07 config=myConfigFile.json

3. FFyafEA Astra Trident SHFEEECE RS MITEE,
a. gIELZ A "firstVolume" B9%:

docker volume create -d netapp --name firstVolume
b. RSB SIEIRINE:

docker run --rm -it --volume-driver netapp --volume
secondVolume:/my vol alpine ash

C. fif&% "firstVolume" :

docker volume rm firstVolume

A% (112 EERRA)

Feazai
1. F{RIEBE L% Docker kRS 1.10 S E SRS,

docker —--version
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NRERABEIH, BFEHREHNRE.

curl -fsSL https://get.docker.com/

5 "RIRIEA T ER D & hiR s B9 BB TIRIE S

2. WIRENENRFEE NFS # / 5 iSCSI .

-
1. LEFEE NetApp Docker #fEH
a. THHBESENBEF:

wget

sh

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. BEpEIEFERFEPHREMIE:

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. NEEXfEIR—MIE:

sudo mkdir -p /etc/netappdvp

d. BUERACE 4!

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
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2. WETHBIXHHEREEXHE, EAMFENEEXHEBE Trident SFiF#IZ,

sudo trident --config=/etc/netappdvp/ontap-nas.json

() mibEE, SUSEHZFOEASIN netapp” o

BEhFiP#EE, ERILUEER Docker s TR ECIEMEES
3. glEE

docker volume create -d netapp --name trident 1

4. EEhA2EHIECE Docker &

docker run --rm -it --volume-driver netapp --volume trident 2:/my vol
alpine ash

5. P& Docker %:

docker volume rm trident 1
docker volume rm trident 2

FERZ B E5h Astra Trident

BXEFRAFRINARFERBIETXH. 5B contrib/trident.service.example 1EGit repo. Big It
5 CentOS/RHEL & 1EMA, BHMITIATIRIE:

1. BXHEHZIERNIE,
MREFEBITZ LG, WERTTHNERME—R o

cp contrib/trident.service.example
/usr/lib/systemd/system/trident.service

2. fREEME, BoRnEEAR (5 217) ULERMEFZMFEEXHRKRE (B 917) URMENIFIR,
3. EHNE systemd LIEINEK:

systemctl daemon-reload

4. BRRS,
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WRZMAEEFTE NGNS /usr/1ib/systemd/system BR,

systemctl enable trident

°. BEpARSS

systemctl start trident

6. EERS.

systemctl status trident

@ gé TIEEN BT HEY. 1BIETT systemctl daemon-reload A< LAEEAEILIRGIFTHMAVE

FHiR ek ENE Astra Trident

Eo] R et HLKIEF T Docker BY Astra Trident , MASMNIEEFERANEEEAEN, EHEKIREP. =85
—ERRZEHIBYE] docker volume EMEHHEHHGRSE AWM. NEERBELT iEHE. BIEGHENET

Nk, ERZBHIERT, XRFE/LIH,

4k

HITU T T BUALERTF Docker BY Astra Trident o
pZ

1. BIEMES:

docker volume ls
DRIVER VOLUME NAME
netapp:latest my volume

2. BRtEM:

docker plugin disable -f netapp:latest
docker plugin 1s

ID NAME
ENABLED
7067£39a5d£5 netapp:latest

Plugin false

DESCRIPTION

nDVP - NetApp Docker Volume
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3. FHRdEM

docker plugin upgrade --skip-remote-check --grant-all-permissions

netapp:latest netapp/trident-plugin:21.07

(D Astra Trident 18.01 hREXfXT nDVP , BN EIZEMAR netapp/ndvp-plugin LIEIGF
E/RE netapp/trident-plugin B,

4. BREM:

5.

6.

docker plugin enable netapp:latest

WIER R E R AR :

docker plugin 1ls
ID

ENABLED
7067£39a5df5
Plugin true

WiEEEE A I

docker volume 1s
DRIVER
netapp:latest

NAME DESCRIPTION

netapp:latest Trident - NetApp Docker Volume

VOLUME NAME
my volume

WNREMIBRRASEY Astra Trident  ( 20.10 ZFiRIARZS) FHERE] Astra Trident 20.10 X E =R
&, NEJRESBEIHEIR. BXFRER, BSR "EARRE" ill]%n% tesEiR. NN 2R A

@ teiEf. ZAREMPRICGES. B@Ed e R — MM E SRR EFIRRYAstra TridenthRZs :
docker plugin install netapp/trident-plugin:20.10 --alias netapp
--grant-all-permissions config=config.json

N
HITU T T BENEIERF Docker By Astra Trident o

p

1.
2.
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docker plugin disable netapp:latest
docker plugin 1s

ID NAME DESCRIPTION
ENABLED
7067£39a5d£f5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. BRI :

docker plugin rm netapp:latest

ERE

el LUERMERIMEIE. REMBIFRS docker volume IRIBFEIETE T Astra TridentIRahiZF B FFHIGH L,

tEE
* EREUAB RO ARMEFNS:

docker volume create -d netapp —--name firstVolume
* ERAFIER Astra Trident SLISI3ES

docker volume create -d ntap bronze --name bronzeVolume

() mEREEEF ST, BERRHRENIIAE,

* BERINER/). BERAEMIEFLIE 20GB &, BEILUTRA:

docker volume create -d netapp --name my vol --opt size=20G

BRNNAFFERT, ZFNREES—NESANERTHEHE (flw: 106, 20GB,

3TiB) o MIRKIEERAL, MEINMEN GRNRURALUFRTN2HT (B, KB, MB,
GiB, TiB) X 10M& (B, KB, MB, GB, TB) . RERE{fFER2HNER (G=
GB, T=TB, ...) o

llEse
* GIIBRERIE A Docker H—HEMIBRILS:
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docker volume rm firstVolume

() @M solidfire-san WEtERH. LARAGMIRAEERS.

HATUU TS BUFALRIE BT Docker BY Astra Trident o

RfEE

ﬁfﬁq&fontap—nas, ontap-san, solidfire-san, aws-cvs, *ﬂgcp—cvs storage drivers
. Astra TridentR] LATE &%, RS ontap-nas-flexgroup ¥ ontap-nas-economy JREIiEF. FZiF5R
b2, MIMEECIEMSREIERIRE,

* WEE LR
docker volume inspect <volume name>

* MBS EIBIE. XFSEEIEMIRE:

docker volume create -d <driver name> --name <new_ name> -0

from=<source docker volume>

* MELMBRBEIENE. HREFZEIERIRE:

docker volume create -d <driver name> --name <new_name> -0

from=<source docker volume> -o fromSnapshot=<source snap name>

Nl
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[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": "2017-02-10T19:05:002z",
"Name": "hourly.2017-02-10 1505"

[me@host ~]$ docker volume create -d ontap-nas --name clonedVolume -o
from=firstVolume

clonedVolume

[me@host ~]$ docker volume rm clonedVolume

[me@host ~]$ docker volume create -d ontap-nas --name volFromSnap -o
from=firstVolume -o fromSnapshot=hourly.2017-02-10 1505

volFromSnap

[me@host ~]$ docker volume rm volFromSnap

paEIblN=iele s Sy

MRABIZEPX. FHAstra TridentSZIFEXXH R (HIU0: an). WA LA Trident * only *1&i3 B 281510 7MH
SIEBIRIGE (HETE) exts B ° /dev/sdcl TiEiBidAstra Tridentifa)).

IXEhI2 T FARY BTN

BMFEREIER %I?ﬁ EARRBED, ERILERIEESHEE XEETREENXER, BXERTEEENTE
ERZRBNED, B2 UATRE,

LB IRFHREAXEETHFREE SR, ERRMAETMNE -o Ea<ITRERERIERITIEE XESH
&= JSON ECEX R ERFRE,

177



ONTAP #&3%IN

NFS #1 iSCSI WERIEBENBEEUTRE !

il

size

spaceReserve

snapshotPolicy

snapshotReserve

splitOnClone

encryption

tieringPolicy

LUTFMEINEBUEA F NFS * R * -

eI

unixPermissions

178

Description

BEHNRNRINT1GB,

EENERLES, PRIANIEE. BEN none (f5iE
BEE)H volume (BELE).

HEARERR Snapshot REEIRENFIERNE. BIAER
none. XEMREAFAZBEHNAELIRRIR, FRIFEFHEE
BREN, TNFE ONTAP R4 LHEE—TER
"defaultion" BYSRER, IZERESZEIEHRE NS/ Y
RER, MTERRBHNRNEERE, @R,

B LURE REBPRERVEIE . snapshot ERERER
PRER.

R ER R IREBIBIEENPFTRE S, BRIAMER no
8, XEKREINREIERT snapshotPolicy , ONTAP
$53%4#% snapshotReserve GEE RN 5% ) ; MR
snapshotPolicy /7 none , Mi%E$E 0% o ERILTEECE
XEFRFRE ONTAP [SiRigEEIA
snapshotReserve {8, HEIREHERBE{ERR ontap-nas-
economy. LISMIIFERE ONTAP [GimAYE Bl 3R 1EI,

RS, IHRERELRERE ONTAP ILEIMERE
wHDEME. BIMEAN false. ERMEENFELERE
o, RFECERIUAEREMEREDFS,
ARKA B EAREFERERNNS. FlWl, =E
THIEFEA LT EAENE, ETENEFMERD, B
M ERYF BN 7 Te o

LR BT E LB FANetAppBEIIZE(NVE). FRIAN
falseo EfEAILIEIN, MATEEE LIRS NVE B
BIHERA NVE o

REERTENDERRE, XFREHBEELENIFE

kT () HEEBERR.

Description

IHET R FIEHIAE RS IRENIRIR. FIABER T
MRBIEEN ---rwxr-xr-x B UBMEFERT
750755, M “root BEAFMEE. XAHEHFHER
eI,



il

snapshotDir

exportPolicy

securityStyle

UM AnEBUE AT iSCSI * 1R * -

il

fileSystemType

spaceAllocation

Nl
BEUUTRA:

* 8IE 10 GiB &:

Description

BEIGE RN true HoliE .snapshot HIRENE PG
AUEFNER. BINMERN false. RHIAIIM4
.snapshot RIANER . BRTFERRS., FLm
B (BIAIE 5 MySQLEMR)EB T TR B AR TR T
.snapshot BRAI U,

REERTENTFHRE, FINMEN defaulto

RERATFIHRENE 2R BIAEN unixe BNIE

M unix M mixedo

Description

KRERTFHEINL iISCSI EMXH RS, RIAMER
extdo BMEN ext3, extd, F xfso

RBHIGEN false KRHLUNNZ B ECINAE. BAIA
BN true. XRIETEARBERHILUNTEER
SBS. ONTAP =R EHA @A, IHhEBHERIF
ONTAP TE EAMIFRERIER B Eh Rl == E],

docker volume create -d netapp --name demo -0 size=10G -o

encryption=true

* BIEZABRIRAY 100GIB &

docker volume create -d netapp --name demo -o size=100G -o

snapshotPolicy=default -o snapshotReserve=10

* SIEBBRAT setuid IS

docker volume create -d netapp --name demo -0 unixPermissions=4755

B/N\EX/NA 20MiB ,
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NERAKRIETE IRERTNE B IRIRERBE Y none. TridentiEEFA0%AVIRIRFIEE o

* QIETIRIRRER AT RIBINBNE

docker volume create -d netapp --name my vol --opt snapshotPolicy=none

* QIR ERERRER BB EXIREIE N 10% BE:

docker volume create -d netapp --name my vol --opt snapshotPolicy=none
--opt snapshotReserve=10

* QIZABRIBRIEN 10% BEXREBABNE:

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy --opt snapshotReserve=10

© FERIRBHRIEAIES, HIEZ ONTAP HNELAREBIE (@BFEH5%)

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy

Element ¥ {4-4&3%10

Element 2{HEN& B REEXBKNA/NIRSFRE (QoS) HBE, SIEEN. REAEESHXEKNQoSHE
B -0 type=service level AiE,

f£F Element IXEITEFE X QoS IRSEFINE—FBEDVSIB—FRE, HIEESEEXHPHRZNKEN R
1IN, EAFREK IOPS .

Htt Element ZX{F &R ZETEIE!

pria il Description

size SRR/, BN 1GIB RECERE ... "AIAE":
{"size" : "5¢"}

blocksize 5/ 512 5% 4096 , FAIA7Y 512 SECERHE

DefaultBlockSize o

ANl

BEERLUTEE QoS EXRIRFIACE X 4!
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"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

ELRBRED, RIMNE=AEREN: FkE, BENSHE, XLZREEEN,
* 8l 10 GiB &5

docker volume create -d solidfire --name sfGold -o type=Gold -o size=10G

* 67 100GiB k%%

docker volume create -d solidfire --name sfBronze -o type=Bronze -o
size=100G
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AWS #%:3%15_EAY Cloud Volumes Service (CVS)

AWS R CVS IahizFRIE IR IR EIE L TRA:

il

size

servicelLevel

snapshotReserve

Nl

* Bl 200 GiB %:

Description

HHIARNERINS 100 GB -

EHY CVS IRSZERIRINNITE. BRERETE, B
LRS-

IR FRFIREIEIRENFIFEE D L. FAIAEN no
8, &7 CVS KEFRIBIME (BEN0%) -

docker volume create -d netapp --name demo -o size=200G

* SIE— 500 GiB 54k

docker volume create -d netapp --name demo -o size=500G -o

servicelevel=premium

R/NEKRINA 100 GB o

GCP L/ CVS &I

BT GCP #Y CVS iz FHECIB AT EELUTAE:

il

size

servicelLevel

snapshotReserve

Nl

* B 2TiB &:

182

Description

HBHAN, BRANBERT, CVS-Performance #3100
GiB, CVS #4300 GiBo

HHY CVS IRSZERIRINNITE. BRERETE, B
LRS-

IR FR IR IRENFIRE O, BIAERN no
8, &7 CVS KEFRIBIE (BEN0%) -



docker volume create -d netapp --name demo -o size=2T

* SI& 5 TiB 4%

docker volume create -d netapp --name demo -0 size=5T -o

servicelevel=premium

FF CVS-Performance &, s&/\&A/NN 100 GiB , XF CVS &, T/\EHA/\A 300 GiB .

Azure NetApp Files %%

Azure NetApp Files IRGHTEFF B E BRI EIE:

1IN Description
size EHAR/NEKIAS 100 GB o

ANl

* 672 200 GiB %:

docker volume create -d netapp --name demo -o size=200G

B/NEKRINA 100 GB o

l‘l&% E ITXY

EHE
ERT AR B R A FR B TIRRE IR, WS B R0 75 AT Docker 1E 19 TR
SR

1. NREERBINAIEEIGEE AWM. FB docker plugin @), BRI TFAAIREREN]:

# docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
4fb97d2b956Db netapp:latest nDVP - NetApp Docker Volume

Plugin false
# journalctl -u docker | grep 4fb97d2b956b
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R EBTIERES I N A EISIHA S RIAH, MRELIMXERE, WalLIEAFERAECR.
2. ZRREEHAERER, BRERATIHXAEIERVEN:

docker plugin install netapp/trident-plugin:<version> --alias <alias>
debug=true

BE, TEXEEFNERTERBENATIER:

docker plugin disable <plugin>
docker plugin set <plugin> debug=true
docker plugin enable <plugin>

3. MREFMNEBIToHEIXEARS. MENFIRMAZE /var/log/netappdve BF. BERAFEKXAEIL
R. BHETE -debug BT,

— AR R HBR R

* MAPBINRENREARKESS, SEHERATENRN. MRLKEXMER, EEHRENEBEA
, BRI BINMTER:

Error response from daemon: dial unix /run/docker/plugins/<id>/netapp.sock:
connect: no such file or directory

XEREREGTER. FIENE, ZEHEMRT2ENBAEICRIEE, TUEBEIZHRIEBEINAS

ia] o
* NREEPVEHEIRSERN I, BERRXE rpcbind BERZEHIETIET. EAEVIRIERAPIRIK

HEEESRHINERS rpcbind IEFEIE T, &R LUBHIEITRIEZErpcbindIRFBHVIRES systemctl
status rpcbind EZFMIL,

EIEZ 1 Astra Trident 25

NRELRINIRHZNEMRECE, WEEZ Trident 26, Z2NLHIMXBZ2ERHERERENRZIR
--alias &, T#&E --volume-driver EEM _EEHIETridentBt#YZEI,

Docker FEE§fE (1.13/17.03 SKESIRZAE) TR
1. BEMEERBMEE S E— 2,

docker plugin install --grant-all-permissions --alias silver
netapp/trident-plugin:21.07 config=silver.json

2. JBEhE KA, EEEMRIRMEEX M
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docker plugin install --grant-all-permissions --alias gold
netapp/trident-plugin:21.07 config=gold.json

3. BIER AR IEERETEF B IFNE,
flan, WFEEE:

docker volume create -d gold --name ntapGold

a0, FIREE:

docker volume create -d silver --name ntapSilver

T4 (112 HERRE) NWTE
1. EFEEXIREIER ID BEIAE NFS RERIEM:

sudo trident --volume-driver=netapp-nas --config=/path/to/config
-nfs.json

2. FHABEENXKEIER ID BEhAH iSCS| & iEH:

sudo trident --volume-driver=netapp-san --config=/path/to/config
-iscsi.json

3. AE N RENIZFEEFIECE Docker %

g, 3FF NFS :

docker volume create -d netapp-nas --name my nfs vol

540, x+FiscCsl :

docker volume create -d netapp-san --name my iscsi vol

FARCE LI

BEE2ERTFER Astra Trident B2 B BB 1EIN,
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/LB IEIN
XA B EIE AT FRA Astra Trident Bt &, MAZEFIERANEFHET S

JEIN Description el
version FEE XA S 1.
storageDriverName ZEIRTHIEF AR FR ontap-nas, ontap-san,

ontap-nas-economy,
ontap-nas—-flexgroup,
solidfire-san, azure-
netapp-files, aws-cvs 3

‘gcp-cvs
storagePrefix ERMBANERIZR. FIAE: 17 _
"netappdvp_ "o
limitVolumeSize HR/NELERS, BRUIAE: "' ( 106

AR5RH ILE)

1B70{EH storagePrefix JTTRRIHAN(EIERIAE). BUABR . solidfire-san REHEF
BRBRISE. MAERRIZR. FITRIERSFENTEF ID #1T Docker £IREY, HETERIEE
%Fﬁﬂzﬁ[% FREVIER TR Docker F1EFEAY Docker s, IRoN2F(E EMRIBRATREVE MR

TR UERRIANETRE R R EZNE NS LIEEXERT, . size RUAATAEERIZEEE, BXUMNMAIR
BIANERNBTRA, 1520 ONTAP BEE—T5.

1710 Description Gl
size MBHVENEIRIAK N BUAE: 106G
"G

ONTAP ECE&

IR7T bR F/ECEEZIN, EEEH ONTAP BY, & ] LR LA R IRRIED,

1IN Description 45

managementLIF ONTAP 12 LIF 89 IP #bt, f&=] 10.0.0.1
MIEET2REHE (FQDN) o
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il

dataLlIF

svm

username

password

aggregate

limitAggregateUsage

nfsMountOptions

igroupName

limitVolumeSizee

Description NGl

X LIF BY 1P sidk; dnRk#gE, 10.0.0.2
MRE ML, o ontap-nas IR

ohIER* Y, BRI LIFEEFQDN. 7£
X#HERT. FQDNBEAEFNFSHE

#HiREs o ontap-san REHFE

. BRINER TERASVMAFHFRE

BIELIF IPHERISCSIZ KR, 18
EBIPHINE datalIF o ontap-

san JRohiEREsRsIRIiEF 2%

BRE. HENERIEERMLL,

E{FEMARY Storage Virtual Machine  SVM_NFS
(ANREIE LIF REBELIF, WA

WAET)
BT EEIEFEEENARR vsadmin
BT EREIFERENED M=

ERENRS (AL, MRIgET agorl.
RE, NWpdkEDELS SVM

) o o ontap-nas-flexgroup
EhigRe. LETURRZEE, SEC

4% SVM NFERESHATERE

FlexGroup %,

ik, MREASEILES, 75%
=S

3 NFS EHIZTUA{THAIES];, 2t -o nfsver=4
IAN -o nfsver=3 , {iEARTF

ontap-nas #l ontap-nas-

economy EiEF. "EZ UL

B NFS FHEEEREFE"

IR igroup ; BRIAR myigroup
"netappdvp " . * {3EFF “ontap-
san'driver® o

AERMERAEAR/N giree KE 300 78
K/ FAF ontap-nas-economy
KohiZRr. LiETUE=PREIEGIZE
HIFlexVolBI A/,
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1PEI0 Description T 5

gtreesPerFlexvol 1 FlexVol Y& K gtree #usZiire 300
50, 300:EEMA, EAINMES 200
o *FF ontap-nas-economy IK
g, WIAATFEENS
Matree*BIERAFlexVol ¥,

TR LUMERRAETR B R LZNE N E LI E X kT

il Description el

spaceReserve TEIMEERN; "X" (BEiEE T
) "B ()

snapshotPolicy {#EFERY Snapshot H£B&, FRINMEN T
n % n

snapshotReserve Snapshot FIE &2 tL, BiAER"" 10
LS ONTAP RYERIAE

splitOnClone SR REPEEMARRIFS, BIA  false
73 "false"

encryption B F NetApp BINZ, EKIAS true
"false"

unixPermissions EEE NFS B/ NAS &I, EA 777.
yg ||777||

snapshotDir BFIHRAINASIEDT . snapshot  true

BF. AN "false"

exportPolicy EEA NFS SHRERAY NAS & default
I, ERINA " ERIA T

securityStyle BTFiARERE NFS I NAS i BE
I, BRIAJ9 "UNIX"

fileSystemType SAN EMBIEBREHRALTE, B XFS
NS "extd"

tieringPolicy EFANSEREE, XF ONTAP
9.5 SVM-DR ZHIWECE, BRIAA"
" "NIRER "
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=30

o ontap-nas Ml ontap-san RENTEF 2 HEF " Docker&EB|ZE—1ONTAP FlexVol, SFENEET S,
ONTAP :% 4% 1000 1 FlexVol , TIEBRZ X 12, 000 1 FlexVol » dNREMIDocker&EERIF S IR
#l. MEER ontap-nas HTFFlexVoligit 7 EfthThat. fFlsNDockerEHEIRBM 2. HILRIEF 2 E
ENASHER R 2,

WRFTEEAIDockerEEEIZ FlexVol [REIFTEERMRVEE. 15i%F ontap-nas-economy 3 ontap-san-
economy RENFERF,

o ontap-nas-economy BREIFEFRE—TBNEIEIONTAP &g DockerE Bl /IFlexVol gtree, gtree
Wi BREIIZE T, SMEHTRRSAT & 100, 0001, 81MEHRZATE 2, 400, 0001, BF
LINRESREIF M, o ontap-nas-economy JREIFIZEFAZFFDockerE I E IRIR S, 72 [£,

@ o ontap-nas-economy BHEI. Docker SwarmAZHFIRENIEF. EASWarmA2EZ NN aRm
HE B,

o ontap-san-economy RENFEFEE—1HBNEIENFlexVoli I HEZ MFIEDockerE EIFEIONTAP
LUN. X1, 81 FlexVol IARXPEF— LUN , FERILI SAN TIEAFEIREEFInIY Bit, RIEFME
M5B9 ARE, ONTAP S MNEEZZEHF 16384 1 LUN ., HTFEE FES LUN , REitbitkIRshFiZR 243 Docker
EHERBMEE,

i#%E¥F ontap-nas-flexgroup WapiER. AFEHITHESIENE. ZEATUYT BRIIGSHTH2IXH
BIPBSEE, FlexGroup BY—LEIBAE A G EHE A/ML/DL , REIBEFIOM, WEWE, R Eh, XHEEEES,
B2E FlexGroup &8, Trident 2{FEB B4 SVM BIFRFEER S, Trident FIRY FlexGroup SS#F RSB EFELTF
EIm:

- %E ONTAP 9.2 HEBHRAS,

* BHEARSESHY, FlexGroup Xz NFSv3,

* EiX 9 SVM BH 64 i NFSv3 FRriRfT.

* BN/ FlexGroup A/)\ 100 GB o

* FlexGroup &A1,

BXRIERT FlexGroup B89 FlexGroup f1 TEHEHRER, 1EW " ( NetApp FlexGroup Ha{ESLEA L HETS
Y "o

EER—IMEHIRESRINEMAIRET B, B LlUEiT% NDocker&iEHFLEl. HHF—MFMH ontap-nas
B—h77ERMER ontap-nas-economyo

ONTAP E2& X4l

B9* NFS/~ffl ontap-nas JRohizR*
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https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf
https://www.netapp.com/pdf.html?item=/media/12385-tr4571pdf.pdf

"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"

#9* NFS/=ffl ontap-nas-flexgroup JRapizfE*

"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"

#9* NFS/~f§l ontap-nas-economy REhFZHE*
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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"

#Y* iISCSI/~ff] ontap-san REhFERE*

"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"

#* NFS/~f§l ontap-san-economy REhFEF*

"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 {4 EE

MRT2REEEZIN, EEA Element 8 ( NetApp HCI/SolidFire ) BY, i&B] LA X LA,
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il

Endpoint

SVIP

TenantName

InitiatorIFace

Types

LegacyNamePrefix

Description

https://<login>:<password>@<mvip
>/json-rpc/<element-version>

iSCSI IP it iz

E(HEFAY SolidFireF FAF (F18Rk
HE, MelEE)

¥ isCsI mERBI IR INZE DR
, IEEERO

QoS #e

FLR SR Trident ZEEMIRTZR, IR
ERNIE 1.3.2 ZHIM Trident iR
EKHMMEERITHE, WEEIL
BItEA BEIAREE volume-name
FEMSHIAE,

o solidfire-san REHFERFAZHFDocker Swarm,

Element {42 E X!

192

Nt
https://admin:admin@192.168.160.
3/json-rpc/8.0

10.0.0.7 : 3260

Docker

default

BEUUTRA

"netappdvp- "


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

AWS _HJ Cloud Volumes Service (CVS) BZE

£ AWS L CVS By, BT 2£BEEEZ, ERILUERXEED, FRrELHEHIRIE CVS Web AR R E
RfER,

7RI Description Gl
apiRegion CVS kP Xig (WMHE) o alLUTE "us-east-1"

CVS Web ["JFHHY "Account
settings" >"AP| access" H1#%Zl,
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1PEI0 Description T 5

apiURL CVS #KF APIURL (&) o AJLL hitps://cds-aws-
£ CVS Web [ 1P Ay "Account bundles.netapp.com:8080/v1”
settings" >"API access" %,

apiKey CVS kP APl %5 (&) o AJLL Docker
7£ CVS Web ["]JFHHY "Account
settings" >"API access" F#Zl,

secretKey CVS tkFPZH (&) - AJLUfE  default
CVS Web [TJFPHHJ "Account
settings" >"API access" %,

proxyURL RIBIREZRFEEEIER| CVS kAR  http://proxy-server-hostname/”
FILIE URL . RIBARSS 23 EILLE
HTTP 1CE8, eILLE HTTPS 1%
B, XF HTTPS {18, RHA=Bk
TNERLIE, U FERIERS2E
FREREERIEH. * FAZFEBH
BRIIERRIEIRSEE * o

nfsMountOptions NFS $E&i%; ZRIAN -0 nfsver=3 "nfsver=3 , proto=tcp ,
timeo=600"
serviceLevel HEERS| (IhE, Bk, hE) , BER
ERIN " AR

@ NetApp Cloud Volumes Service for AWS A3z #F)\vF 100 GB 9%, N T ETFEENARER, 1
FiERPBR/N, Trident BEHEIE 100 GB K%,

£ AWS LEfEF CVS BY, AILfERXERIASETIRE.

1PEIN Description el

exportRule NFS 553 (#uutfl /s CIDR ~ "10.0.1.0/24 10.0.0.2.100"
FM) , EXIAX "0.0.0.0/0"

snapshotDir EHIBE M . snapshot BR false
snapshotReserve Snapshot BB LL, BRIAMER " 10

UES CVS BRIAE O

size HX/), ERIAJ9 100 GB "500 52 "
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https://cds-aws-bundles.netapp.com:8080/v1”
https://cds-aws-bundles.netapp.com:8080/v1”
http://proxy-server-hostname/”

AWS tfJ CVS ER& SRl

"version": 1,
"storageDriverName": "aws-cvs",
"apiRegion": "us-east-1",
"apiURL": "https://cds-aws-bundles.netapp.com:8080/v1",
"apiKey": "znHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE",
"secretKey": "rROrUmWXfNioN1KhtHisiSAnoTherboGuskey6pU",
"region": "us-east-1",
"proxyURL": "http://proxy-server-hostname/",
"servicelLevel": "premium",
"limitVolumeSize": "200Gi",
"defaults": {
"snapshotDir": "true",
"snapshotReserve": "5",
"exportRule": "10.0.0.0/24,10.0.1.0/24,10.0.2.100",
"size": "100Gi"

GCP i & M Cloud Volumes Service (CVS)
Trident MIEZHFEAZKIA CVS RSB XEBE/NE "GCP's BT HEHLIENGI storageClass=software .

ENR/NEE KR/ R300 GiB, * NetApp BZNEFPRBET 1 TB WEBTFIFEFITEAE *, CVS BRIE" =
TR AN " TRMEILINEE, NMREEFRARTE,

(D) EMLUSIEMET 1TiB 895 A

ERZRIACVSARS H BB E fTimAY “storageClass=software’ . &N FKEGCP LA XINB RS
(D HEDHFITBEIEEMBIUIR, XHTF Trident BREETF 178 HERBEN, 1, 3F/)\
F 600 GiB B9 PVC , &8I * §EW * . FRIFEIETF 1TiB 89% "thxE",

Trident AZAIA CVS RSB A CIENEFIRUTHAHITRE:

* J\F 300 GiB B PVC S5 Trident 8 300 GiB #J CVS %

* 908 PVC 7/7vF 300 GiB % 600 GiB Zi&], M Trident eI —MEKRA/NE CVS Bo
* 7+F 600 GiB #1 1 TiB Z &8y PVC &3 Trident €l 1 TiB CVS %,

* SR PVC KF 1TiB, N Trident FEIE—MERK/NEI CVS %,

BT 2REEEZIN, £ GCP LfEMA CVS Y, Ea] LUEMAXLERD,
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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
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform
https://docs.google.com/forms/d/e/1FAIpQLSc7_euiPtlV8bhsKWvwBl3gm9KUL4kOhD7lnbHC3LlQ7m02Dw/viewform

il

apiRegion

projectNumber

hostProjectNumber

apiKey

secretKey

proxyURL

nfsMountOptions

servicelLevel

network

Description

CVS kP XiE (%) . 2lb/Ei
RECEER GCP X1,

GCPIB%HwE (WFH) - AT
GCP Web I"JFPHIEREHHE,

GCP = VPC XHIMBEHES (I
R{ERHEE VPC , NMIAKIET)

BB CVS EIEAAEBH GCP RS
P9 API 258 (WEE) . & GCP
RStk P & A HHY JSON 1%
ANE (FFEHE EiHAiE XY

) o RSP NIER

netappcloudvolumes.admin F &,

CVS tKFER (WF) o AILATE
CVS Web [ JF ) "Account
settings" >"API access" %,

RIERS 2 H EEiZE CVS kP B
FIMCIE URL , RIZARZ2SEILIZE
HTTP CIE, WrJAE HTTPS £t
I, 3F HTTPS K12, R&E=Bk
TIEPIE, UAFERIERS S
hERAEERIER. * FAZIFERH
BH IR IBARS 2 * o

NFS $E&i%m; ZRIAN -o nfsver=3

tEaeks (IR, &%, hES)
RRIAA " ATAE "

FF CvS &/ GCP M4, BRiAN
" ERIA

Nl

"us-west2"

"123456789012"

"098765432109"

(RASAXHFBIAE)

default

http://proxy-server-hostname/”

"nfsver=3 , proto=tcp ,
timeo=600"

=4k

default

@ MNRFEAHZVPCWLE. NINEEEXME projectNumber A hostProjectNumber, 1E
XMERTF. projectNumber EARFZIBEHM hostProjectNumber EMNINE,

NetApp Cloud Volumes Service for GCP A3z#F/\F 100 GiB 89 CVS-Performance &3/ F
(D s00GBHICYS B, HTEFHBLAERF, NRERNBAN, Trident REFHOIRE/K/)

%,

£ GCP LfEM CVS BY, RAILUERAXERIASETILE.
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http://proxy-server-hostname/”

b Description NGl

exportRule NFS 5ia)5I3 (tiht#0/ sf CIDR  "10.0.1.0/24 10.0.0.2.100"
FM) , EAIAF"0.0.0.0/0 "

snapshotDir EHIBA WM . snapshot BR false
snapshotReserve Snapshot T E43tL, BRIAMER """ 10

LU CVS BRIAE O

size BHBA, ERIAA "100GiB" "10T"

GCP E2EX 4 ERY CVS Rffl

"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": Vooooe= BEGIN PRIVATE KEY-----

\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507)Y9m\nznHczZ
srrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHczZsrrtHisT
sAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50jY9m\nznHeczZsrrtHisIsAbOguSa
PIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZN
chRAGz1zZE4jK3b1l/gp8B4Kws8zX50)Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1z
ZE4jJK3bl/qp8B4Kws8zX50jY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGZz1zZE4JK3bl
/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gqp8B4Kw
s8zX5073Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/qp8B4Kws8zX507]Y
9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHc
zZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX50)Y9m\nznHeczZsrrtHi
sIsAbOguSaPIKeyAZNchRAGz1zZE4JK3bl/gp8B4Kws8zX507Y9m\nznHeczZsrrtHisIsAbOgu
SaPIKeyAZNchRAGz1zZE4jK3bl/qp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyA
ZNchRAGz1zZE4jK3bl/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz
1zZE4JK3bl/gp8B4Kws8zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3
bl/gp8B4Kws8zX50)Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNCchRAGz1zZE47K3b1l/qp8B4
Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4jK3bl/qp8B4Kws8zX50
JY9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4JK3bl/qp8B4Kws82zX507Y9m\nzn
HczZsrrtHisIsAbOguSaPIKeyAZNchRAGz1zZE47K3b1l/qp8B4Kws8zX507Y9m\nznHeczZsrrt
HisIsAbOguSaPIKeyAZNchRAGz1zZE4jK3bl/gp8B4Kws82zX50)Y9m\nznHczZsrrtHisIsAbO
guSaPIKeyAZNchRAGz1zZE4JK3b1l/gp8B4Kws8zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKe
yAZNchRAGz1zZE4JK3b1l/gp8B4Kws82zX507Y9Im\nznHczZsrrtHisIsAbOguSaPIKeyAZNchRA
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Gz1zZE4jJK3bl/gp8B4Kws82zX507Y9m\nznHczZsrrtHisIsAbOguSaPIKeyAZNChRAGz1zZE4]

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/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"
by
"proxyURL": "http://proxy-server-hostname/"

Azure NetApp Files &
BREFER "Azure NetApp Files" [aif, BEERHEUTENR:

* subscriptionID M/EF T Azure NetApp Files BYAzureiT[%]

* tenantID, clientID, # clientSecret M "2 A" 7 Azure Active Directory 1, BEHEBH
Azure NetApp Files IRSEZHX R

s ZDEE—1E Azure LB "ZEIRFM"

NRIGEEREEM Azure NetApp Files SUTEFIEER, NHEEXH#EHIT—LEAIAECE " (REN
"JH5F) " 85| SIS RETE,

©

©

Astra Trident 21.04.0 B REhRARZIZFF5) QoS A=t

PRI Description Default

version YRR 1

storageDriverName "azure-netapp-files"

backendName FERmIEE X B KohiZF R + " + BEHLFRT
subscriptionID Azure 1TIEIHHIITIR ID

tenantID N AZRE MRS ID

clientID N FREREEMPRE P i 1D
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https://azure.microsoft.com/en-us/services/netapp/
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
https://docs.microsoft.com/en-us/azure/active-directory/develop/howto-create-service-principal-portal
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1IN Description

clientSecret N AREREMPRIR P inE A
serviceLevel "tRE", "BR"H"B"Z—
location BEPRIEMEN Azure (1B EZR
virtualNetwork BEZIRFMBYEIAZE R R
subnet FRLARIFWBY R R

Microsoft.Netapp/volumes

nfsMountOptions RS NFS $EE%IN
limitVolumeSize MBIFKPER/NEZSLE, WS
BRW

@ Azure NetApp Files fREZ A/ NF 100 GB &, AT ETFHENBRER, WRIERHER/)

, Trident 2BzpEIE 100 GB BY%.

&A] TR ECE U TSR D P ERA X EETURIT R R ARE S N &G o

1IN Description

exportRule WMERNSHMAN, #HZLL CIDR
RNERTHER IPv4 HitksL
IPv4 FRLEEHIE S 2 IRY &R

snapshotDir EHIBRI WM . snapshot BR
size FERERAKN

Azure NetApp Files EZE 1l

* &5 1: azure-netapp-files* WR/NGIHECE

Default

' (K&

' (FEAL)

' (&)

" (REAN)

-0 nfsver=3

" (BOAER AR S 5E)

Default
"0.0.0.0/0 "

false

"100G"

XREMNNRRGEIHECE, FREKE, Trident KAMEIKEMIBEZRIRL ANF BIFFE NetApp tKF, BE

MFW, HENEHERETET—T L.

HEMFIRER ANF FZIHAITUTR(ER, ECEIFEER: BXhFL, EREFENCEENSRMHTINY
SEERE, UHRXESERMFNEILE, ARKMUT IR EERZEMNITENNE L. AXFAER, 55

MEgRHl,
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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"

* 5l 2 ©  azure-netapp-files* By —{I BT EIRS K

IEHEES B ERET Azure BY " KA " UER " B " BEMP, Trident ZEEIAIMIZUERKL ANF RY
FREFM, HBEHEREF—DNFRERE—HE.

"version": 1,

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

"location": "eastus",

"serviceLevel": "Premium"

* ~:f5l 3 : azure-netapp-files* B RKEE

ttRmREH—PRERETCE SN A—1FM, HERTRESEEMIAE
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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",
"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"

* M5 4 : A azure-netapp-files* BIREINTEAE

IEHEERENX T ZN "FhiEtl" TR MG, NREELNBEMZIHARNRS L, HEAEHFER
Kubernetes g2 R TRXLEMRSRAINEFMESE, MItIheEIEEER.

X RRIRREINEF B N HAR RSB A THAE R E.
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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",

B A [a) A PR

BB XN Astra Trident 5 Docker 45 & AR A2 X010 AR HIAIE 2.

3% Trident Docker &G4 M IBARAFRKE 20.10 MESRASSSEHFARKK,

RIS A B R EIRo

IRES AR ER
1. 2R,
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docker plugin disable -f netapp:latest

2. MBRIERM

docker plugin rm -f netapp:latest

3. B RMESMNIEH EM TR config B

docker plugin install netapp/trident-plugin:20.10 --alias netapp --grant
-—all-permissions config=config.json

SRMIKELNEDN 2 NFRo

@ XE Docker EFIHHIRTl, BPIHESBENFRBIRMERE Windows B1R, "EE IR
25773",

gzo%ker Swarm HE LT HEFELE Astra Trident EE N ZEMIRTHIEFAH S P HEHIEH

* Docker Swarm BFiffAERFFMIEE ID ENEE—EIRRRT.
* HiEREFRLZEEF Swarm £BFHNEN T S,

* B (B¥E Astra Trident ) #TE Swarm EB#HFHE N TR EMITETT. ATFONTAP B ITES AT
rﬁ_fﬁ ontap-nas # ontap-san WepiEFIERIBTT. BE(1EFEM —REEX LIRS TZ1THIIREIZ
Fo

HARIEF TR TSNS BBRSMOEN, RERTTERSINEMNERURAES, MABIH
#" WK "; B0, Element AE—TUNEE, AUBABERMEHN, €D FR.

NetApp B Docker FIBAEH %, {ERBEMTRETRFIHRAILIEA.

NREAE FlexGroup , N7EE " FlexGroup EE— 1M HZ NS EECER FlexGroup
MEINE ST, ONTAP RZECE % 1 FlexGroup .
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BB X Astra Trident WZ2E, 0B, FRMKIEHERE W I0TRE,
— %Al

Astra Trident BV & R 5TZE0{@?

Astra Trident E=1"MB &% —X. 1B, 48, 7810 B, XZ Kubernetes &f/5—"1 A,

Astra Trident 235 Z1FFEMRASEY Kubernetes & TFYFR B IHEE?

Astra Trident 1IB& Rz #F Kubernetes HHJ alpha IhgE, £ Kubernetes Misthk 2 FEIR 4 Trident Rk,
Trident AT BESZ :EMIIXARTNEE,

Astra Trident BViZ1T2 B4 T EHM NetApp F=m?

Astra Trident 5Efth NetApp S~ m& B EMAK#IX R, EAUEAMINBEFET. B8, BNAeR
NetApp [GimTEEIR &,

WN{AIFREXSE2E MY Astra Trident BREiFAE 27

M tridentctl get SR LUIRENE XAstra Tridentfc BRVIFH(E S

FREED FKENE X Astra Trident {0{AAC B 1Z6ERYIEFR?

ZH/, Trident 20.01 5| N7 Prometheus ims, FIFFURER X Astra Trident 12/ERIE R, FIINEERGIRER
2, KENEHE, SAMNFEDHS, XA LUER Cloud Insights #{TYSIEFM 92,

fEF8 Astra Trident /E5 CSI EeETZFEY, AR AR EESLETH?

BERFAAREMINEEAESBELN. ERNERETZEFRMRE csi.trident.netapp.io. YIREMEMAHFIIRE
FMRFKh AR ERIFIEFIIEE, BINGEAILTFERE Astra Trident o

7£ Kubernetes &£2f L& H{FF Astra Trident
SRR ZH A eted?

Astra TridentFBEE etcdo EfEA CRD FRFRFIRES.

Astra Trident @A XFMNEREMERKEN ZE?

AILA, Astra Trident Bl AR R 3L, BER "L,
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BB R LURIEREE Astra Trident ?

=M, Astra Trident 18. 10 E @M AZIHFMEENEAITENIZER S kubect 1 MWEEIAN. Z2E
kubectl IHR)BIOUE(FIS0. BEh kubectl get nodes SR HITIIE). 1BRBREIHAHITIRIE,

S5 R LUEA Astra Trident BLE S A F14?
Astra Trident LA Kubernetes & ( ReplicaSet ) HWFEXZERE—13F], RLTEEEREN HA, ERRIEM
EPBEHMEIZIE., WNREET Astra Trident ITTmESKT POD FTi&ihiRl, Kubernetes = Bnf¥g POD &

BEZEBPGITIEENT =, Astra Trident {NZHHZHIFE, Eb, NREBHFELE Astra Trident , LEITE
8 Pod A& E|%M,

Astra Trident @& EE1/7) Kube-system @& =(8]?

Astra Trident M Kubernetes API fRZ3281EXENIE, LUIFEN RZRFMEEIERITE PVC , ELLEEIHIR Kube-
system o

Astra Trident SEFMILE FB & F4FAN?

Trident REZF 26— Kubernetes ClusterRole , 3% ClusterRole R X5 &% PersistentVolume ,
PersistentVolumeClaim , StorageClass #1 Kubernetes £8£Y Secret FRFITHIEIAIE, BES W "L

SRTTLUTEAMAER Astra Trident FB F &3m0 & E B SCE?
MNBEE, Eo]UEARMERFER Astra Trident B FLRENHYIFEXX S, FEN "I,

EEHUARNEEN Kubernetes 2257 N 2 IHAY Astra Trident 25| HZ[R—1
ONTAP fg3im SVM ?

RERBIGX M, BEALUMTE Astra Trident SKEIERRE—MEls SVM . EREHENENKFIEERE—

HERIRF/ISEM—BIERFR sStoragePrefix HHESE] setup/backend. json XHEXEN T HEAZT
X SEFIEAAERB FlexVol o

FBFLUE ContainerLinux (LLEIFF/ CoreOS ) T%ZE Astra Trident ?

Astra Trident 22 Kubernetes Pod , RI&RZ1E Kubernetes I THYERIIE,

ZEEFILUE Astra Trident 5 NetApp Cloud Volumes ONTAP 54 f/7?

28, AWS, Google Cloud #1 Azure Sz#¥ Astra Trident o

Astra Trident @7 ¥ Cloud Volumes Services ?

=H, Astra Trident x5 Azure F#9 Azure NetApp Files ARSS LUKz AWS #1 GCP ##9 Cloud Volumes Service

[e}

S BE H RS2 45
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NetApp &% Z#F Astra Trident ?
B4R Astra Trident EFHRB R BRIRMHER, BREMLH NetApp FihRZHF, NetApp METEXZHE.
SNel4R ST = 1?
ERRIFER, FHRITUTEREZ—:
1. BB RS R P IR RSB LIRSS &,
2. XA LR HZHFZ6 "NetApp 255"

A ERSTFAEE?

ERI LUBIE IZTTRAESIFE tridentetl logs -a. BRTEMRHEHHERMNBETZIM, EATLUIHEIK kubelet
HE L2 B Kubernetes imRYEE B, FREX kubelet HE R BEE Kubernetes MIZREE A MR

IRFERHOMINGERRK, HZELN?
£ EBURRIBRREA "Trident Github" FHEREHAR N T WA R FIRR * RFE*

FRZTE (TR £2 L ERPE?
£ ERIRIBRIEIA "Astra Trident Github's B55 M A& SAMBRAXNAE L ERE BN BEE.

MRHFHX Astra Trident BYIRFFDFTRER, ZREFARR? BEBHLXRILIR
INREEEEE, AESER, HEIHINEKFRIHA] "Slack’ EIBAR GitHub

KNFHEAKRIBEEDN, Astra Trident AFEI(E, MAME?

EAEMRHNZR tridentctl update backend myBackend -f </path/to new backend.json>
-n trident, B myBackend ERIH. EAKBIKEEZEIR. M °/path/to new backend.json RIZIEH
backend.json X

Astra Trident 23K Kubernetes 715, &S tkiaIER?
Astra Trident To7&$E Kubernetes T R FE AJRE R ffh, XAEERRE N Kubernetes RIHYMILE ) @it iR EY
DNS [al@iiiR, TS Kubernetes T 52 HIiE{THY Trident T S ECHIE BN MBENS S Trident 5528 # T8,

LUEE Trident SEAHZ T 5. WIERESRE Astra Trident BAEMWMERER, MR EERINEIEEEPAH
Kubernetes T3 74 i@ 2 1tk a) @,

gN2R Trident POD #3HR, BRERERKIE?

R Trident POD #HER, FUEAR=ELR, Trident BITTEIBTEMETE CRD MR A, B Trident EBERIFAE PV
R IERIETTo
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4% Astra Trident

A UEEMIBRAAREIFREA (BEZ L hRES) 2

NetApp Z#5 Astra Trident \— PN EEBRRAEALEI T —MNEZTERA, ETUM 18.xx AZEEI 19.xx , M
19.xx FHRE) 20.xx Fo EEFBEZHI, EBNAESLRESMIXHR,

SZB 0L Trident &R E) ScaihR s ?
MNREELE, FEMHIFZEAZR, B0 "EXERNET",

BIERRMNE

R AT R ONTAP /iniE XX EE X SR EKHE LIF ?
NetApp BIVERHEX X HFRNOEXAE, B2, REEE LIF REHN.

Astra Trident @& ] LA ONTAP /SimRECE CHAP ?

T, M 20.04 748, Astra Trident 35 ONTAP [GiwRII A CHAP » XEEIGE useCHAP=true E/FIRHEC
B,

N{al{E A Astra Trident EIES H &2
Astra Trident BTLUM 20.04 KR FFUAEIAS QIR SIS g, Xi¥, FHEEEREEEEREEP2E—1 3

% CIDR 3R, Hf&E Trident B FXLEEMNT S IP AMBHLIZNSHREEP, B XMHH, Astra
Trident B EIEEALTE CIDR FEE IP BT s IIFANMIBRAEN Y12 1E, tINEETEE CSI Trident o

S &0 LITE DataLIF RiEEHEO?

Astra Trident 19.01 R EShRASZ1F7E DataLIF FIEEIHO, EFHITACE backend. json XHH
“managementLIF”: <ip address>:<port>", 0. WREELIFAIIPH#IL/192.0.2.1. iHHA1000. iF
BdE® "managementLIF": "192.0.2.1:1000"

IPv6 it & AT FEIEFEIE LIF ?
28, Astra Trident 20.01 XIFAEIE LIF EX IPv6 #itik, 779 ONTAP [GifmENX dataLIF &%, &R

IHBEIPVEIE X .. HABELIFEAIES RHITE X (0.
[ec0d:6504:a9cl:ae67:53d1l:4bdf:ab32:e233]) o LbAM. RN HRRERA LI T Astra Trident ~ —-

—_—y—

use-ipve ATFEIIPVEIE R IZITEIRS,

EEAUERREMNEELIF?

AL AILERAEHMEIREIELIF tridentct]l update backend 3%

A LB GIRAYEIE LIF ?
RET, FREHEIHEEIE LIF o
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SR UEERTF Kubernetes B Astra Trident F6IEZ N Gi?
Astra Trident AJ LGB 2452 NGiR, AIUERBERNIRNIER, MALUERARRBIRNIERF

Astra Trident d0E &SR ERE?

Astra Trident 23 RiREIBE#E N Kubernetes Secretes o

Astra Trident S0{AIEAFNFE i ?

MR EERERBEEENENLKXEFEESENM. WEER storagePools M
additionalStoragePools BHATRFE—HIFERIM,

{atfatR Astra Trident R MFERIRICE?

o excludeStoragePools B AT ikAstra TridentER FECER—A . FHiGMIFRITERIE(RI A,

MREFEZSMARZEEM G, N Astra Trident 3SR EERARNGiR?

WMREET ZMERREMNGR. NAstra TridentSRIER IS EEFEHEN /G StorageClass
PersistentVolumeClaimo HI0. WNRFIEZMontap-NASIKaHFZEFGiR. M Astra Tridents =1 ILEZHRY
2# StorageClass #l PersistentVolumeClaim AEHIE/GIR. PIHEFTIHIERK StorageClass

M PersistentvVolumeClaimo WMREBZNEIHSIEKILAS, N Astra Trident SFENIMEFR—PFixHHTT
Pt =8

Astra Trident 2% %1F Element =X SolidFire B93X[a CHAP ?

=i

Astra Trident 31{7]7£ ONTAP & L ZE qtree ? — NERILIEREZ /D1 gtree ?

o ontap-nas-economy IXEHFERFAITE[E—"FlexVol HFEiE%1X200Nqgtree (AJEZE /950%1300). T LT
= BI32100. 0001 qgtree. B NEECIE2.4 M N gtrees HINFTE PersistentVolumeClaim XEHLELFERIK

ohiZEFIRtARSZH. ZRohiEF ST R RS EEEN AT gtreelRtARSSBIFlexVol, WNRARFERA A qgtree 1

HARSSEY FlexVol , M=BIER—NHTE FlexVol o

N{AI 797 ONTAP NAS LEEERIEIEE Unix AXR?
EE LS EBSE X XIS B S5t Astra Trident BRBHIBIEE Unix 1R,

WEIEECE SAECE —4H E T, ONTAP NFS #E&i%IN?

ZINIBR T, Astra Trident AF=fF A Kubernetes FHEEHETNIEE NEMIE, ETE Kubernetes T3 HIEEE
AN, 15IRERAERGIBITIRIE "I,

PR ECERBEIRBNNE S HREE?
EAVFERM NS, IBEA exportpolicy EHEXXHHREBENSH.
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4N{a{EF8 ONTAP &3 Astra Trident i& & & NN25?
EE USRS E X XA B HIE Trident AL B 19% L8 E M.

1&3Z Astra Trident 73 ONTAP 525 QoS R{EAREMA?

fEF ... StorageClasses AJONTAP HEQo0S,

dN{AlEId Astra Trident 15 EfEEIECE S EECE?

ONTAP IRopiEFr 25 R EECE. ONTAP IRapiEFFUIANEERE, IRFEERE. NNERERIHENX
X145 StorageClass, WREIIECE 7iXME. StorageClass fifte 7 ONTAP BBEUTHE:

1. 7B storageClass. &E provisioningType B4 Mthicks
2. EEIRENXXHFH., BHIREBHES backend spaceReserve parameter ERE,

AN IREMERSMIBR T PVC L AR MIBRFRERNE?
MKRZS 1.10 FFH4, Kubernetes £EFNE A PVC 1R,

SR T L RBH Astra Trident 6121 NFS PVC ?

M. ERILYT R Astra Trident 8I28) PVC . 15ER, HEMEKE—D ONTAP IhgE, FERAT Trident

WNRIFKEVEZTE Astra Trident MR, BEAILUEHS A\E) Astra Trident ?
M 19.04 Fg, EEILUERESANIIEEESES|IN Kubernetes o

=AU UEELELT SnapMirror #iBFIF (DP) SHHUERXRSANE?
WRINEEL T DP BN, MESAEEK. EIWEILTHEIRES:
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.

SR YUY EHR Astra Trident £)ZH7 iSCSI PVC ?
Trident 19.10 XM CSI B0BIZFH B iSCSI PV,

A FRIRECENAL#0 NetApp 5857

E NetApp FiEEERE, Kubernetes IFIERBEECRIFNICIEA. 2 NetApp FEHRTAERNEMIL AL
Kubernetes ERZIS ERY, Astra Trident &a=iRE0E, B&HE,
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ST LUER Astra Trident 62 & {REE?

Mo Astra Trident XM IRIBOIZIZFHIREBIKA NS, EMRIBEIEPV. BHR
VolumeSnapshotDataSource BERREE L,

ML IR EHEZ 2 35 Astra Trident HIREE?

BHBaE. HiTHRERERES T ontap-nas, ontap-san, ontap-san-economy, solidfire-san
, aws-cvs, gcp-cvs, A azure-netapp-files [EiRIREhFER

ANl 9 8 ONTAP H Astra Trident B2 & HIE SR IREBF4?

I INRERT MIRTF ontap-nas, ontap-san, #l ontap-nas-flexgroup RENTEF. EWRILIIEE
snapshotPolicy . ontap-san-economy FlexVol Z&3IBIIREHIERE

W LIFE EEEIER ontap-nas-economy WRehiER. {BTEFlexVol KFIKIE E. MATEqtreeRKHINIE L,
Em Xt Astra Tridentit BRI EBYIREEINEE. 151&EbackendBEUEIN snapshotPolicy EJONTAP [GikE XY
FReEIRERRES, Astra Trident FEAIRFEEITHIZS IR EAIIRER,

AR UNEE Astra Trident ELENSIRERBMB E2LL?

AL, &R LU IR ERTNEBFE B D LT E. LUE@EiTAstra TridentfZfi&Snapshot&| 2
snapshotReserve B, MR BAE snapshotPolicy M snapshotReserve TEGIHENX XA, [REETH
BAEDLLEIBIEIKER snapshotReserve fGimXHFPIERNINE D, IR snapshotReserve KigMBE R

EbEx. FRINERT. ONTAP SR RIBIMBE B DLLIRE N5, 1R snapshotPolicy EHIZE AInone. {REZTH
BB E N0,

EEAUEZILREREBERMEFIXH?
AL A LUEII&E AR TridentBd B Y% _ERYSnapshotB & snapshotDir BRIRENX X HHHSE,

TG A LUET Astra Trident /9%1&E SnapMirror ?

Bri, #7EHR ONTAP e5<17RMEal OnCommand RS EIE2R1EIMERIZE SnapMirror o

WA KA SRR EIRFE ONTAP [REB?

EEEILRE] ONTAP 1RER, BERITUTHE:
1. BEEEFERKAMEHNBERF POD,
2. 3@iT ONTAP f3${TRE OnCommand RAE IR R EFIFTERRE,
3. EFBEINATERF POD,

TridentE S UERE 7T AFHEZHREHNSVM LR ES?

BILUEENFSIRIEHIERSVMBVIR SRR A HHZHRE, ONTAP 2B TridentBIBRISEH M HHLZR
B XAJRERSBEHEHIER., EATridentt|ZZ1MEH. EBESEURTONTAP B HHAZ R K.
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MNEIXDENER | HPNEERERER?
Kubernetes AR IFEM AT BRERFEESE, B2, ErJLIER Kubernetes B3 ERAE N AT ENFHEER

FCEKIRBI S R TR EFEENER. BELFEMR TR EFMERIAR, BRZEFEENFERE
BIZEN 0,
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2§55

%stra Trident @—ME73 %57 NetApp BH, ERILUERERITENIGIEXSR NetApp , FHIRGAAFRIEWERSZ

ttor. EERE— 1 HARAF (EfEAstra TridentFF &R A R)B5HGEXR AT X containers BHA@EE

"NetApp BV TIERFEIR K" XRB—MRIFBIMT, FILURHBEXIMEN—RRE, H5ERESHEITITIEHE
KEH
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i FEHEER

fER MR MBS HIBR R EME M Astra Trident BYBI8EIB ZIAVIA) L,

@ EIR1GH XAstra Tridentd9#8). FFEAEIESIFE tridentctl logs -a -n trident ¥
b3

BEAKIXE NetApp Support <Getting Help>o

BXRWFEHRNERNTEYIR, BEW "NetApp F1iRE (FEER) " BEAILIEIBEXHIRS

=

Astra FAXRVBJRERIER "LIEAL"

A FEHEER

WR Trident PodT/AIEE Boh(fIg0. HTrident PodR7EFBY) ContainerCreating MEEHFHIRLE R 23D
:_Flﬂ/l\)\ IF7FiE1T kubectl -n trident describe deployment trident #l kubectl -n
trident describe pod trident--** BJLURHEZ#E, IKEXkubeletBEIE0. #&id journalctl
-xeu kubelet)BREMA,

* INRTridentBEFRIEERRE. BAUZHBEIZERATridentBAIFIHET -d KESHEMRE:

./tridentctl install -d -n tridento

s AT LOEE BIERREE N EmRNERBE debugTraceFlags ERRENXH, N, S81F

debugTraceFlags: {“api”:true, “method”:true,} {ETridentBEFIREXAPIARM A EEH. W
BEHAILAE debugTraceFlags BECE tridentctl backend updateo

* f£AARedHat CoreOSHY. IEMFHITIIRIE iscsid BT A LBAHERIART. FLUER OpenShift

MachineConfigs BUfER R IARIR KT AL L1 1Fo

* {8 Trident BIATBESIBEIMY—NE LB "Azure NetApp Files" AP FIZE P in LK BN ER BRI B2

. BX Trident EREUEESIFR, 1S "Azure NetApp Files" Configuration

* NRERBPVEHEIR SN IR, BHRRXEF rpcbind EREHIEEET. ERAEHURIERSGFIFRIIX

HEEERHIECERDS rpcbind IETEIETT, EAIUKERNIRS rpcbind BEIEITIRMARS systemctl
status rpcbind FHEHFYIN,

* TridentiFimiR S EHAITH failed StateREZRIEMITIIIRIE. (ERIEERHBTENR T S5/aMmKEX

AISVM/adminEIBMEHH, FEAEMEIHRESR tridentctl update backend H&E. F Trident POD
B E iR ER,

* NREHLK Kubernetes E£8#F0 / ¢ Trident LUERMILIREIRER, EHFEETEMBRFAIEIMER alpha

Snapshot CRS , #AfG. &RJLAfER tridentctl obliviate alpha-snapshot-crd FAFiERalpha
snapshot CRDM& %, BB "NEE" T T alpha REEFTT RIS E,

s NRERBFEITIRETridentBHBEINFRRIE. BEIAFERETETrident -—in cluster=false If&o. X

CREAREZFPOD. HA@RREHMNRFEE trident-installer AF,

* ff uninstall parameter <Uninstalling Trident> FAFEBITEMEHITEIE. FABERT,

ZRIARZMIER Trident 817289 CRD , EULEMEEEEZITHEEDR, BAIULSMIBHERRE,

* NRERREBHIRRAA Trident. 1B5CiETT tridenctl uninstall FAFMIFRTridenttVEs <. THEFAEMN

"Trident iR 2" H{ERARE tridentctl install 88 RBIEXRECIEMH PV BRMIEA PV/ ik / 768
KHFTENNBERT, AEEER. BHFTridentIlEERACRDREFFFRE. ELLEIZRFIBFMEEE(T
ifi. TZER. PVAIEIRER)ESAESE associated CRD objects <Kubernetes
CustomResourceDefinition Objects> MARE NEIRHRENTridenthR AP EIPVHRIEIE, *
EUER PV EREIRHRANATT B, *BERE, Trident BEEZBIIXGER, PV, FEEXMERE (B
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eI / B/ MIBR) FXRFAMMBIELR * o SERIRER Trident ik d<FrfERRY PV B Trident &F, 40
RIROFIRHRRE, WA EERIBRAEIER PV B9iAR, FBRIFENEH#ITHR.

- BRI Trident, JBIEFT tridentctl obliviate crd @4 HREEMIRATE CRD MEHAVEE
X CRD » Trident HABERHBRENEM PV o
() 2B, BEMAFHEEHEE Trident.

* IhEER. MNRPVCKER Pending MER. 81T kubectl describe pvc AJLUIRMEIEMEE « %
BHTrident A1 7% A LEPVCEEEPV,

ERRIER X ARAINN Trident SREFITHIEHEER

NRERIRIEAESETrident. MABPIRZ TridentOrchestrator BE¥H Installingto Installed, 18R
EMERE| Failed RS, HERERTEZBTME. ENETUTHSRQETRIEANBE:

tridentctl logs -1 trident-operator
IRER trident (2R BB BT IR RIEMIBIAP T, BlE0, HP—Nel@diR nl e /E METT RIFRIFREH

By B AR PIREN PR BRI A 28R R

BT #ETridentZELRKNRRE. ENEFE TridentOrchestrator R
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S kubectl describe torc trident-2

Name : trident-2
Namespace:

Labels: <none>
Annotations: <none>

API Version: trident.netapp.io/vl

Kind: TridentOrchestrator
Status:
Current Installation Params:
IPvo6:

Autosupport Hostname:
Autosupport Image:
Autosupport Proxy:
Autosupport Serial Number:
Debug:

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'

LEEIRR T ETFEIE TridentOrchestrator AAFZ&E Trident. HFE MKubernetesEBREERE—
MTrident3Lfl. FIIRERATREREEMALENBIRE—1ESNER] "TridentOrchestrator BRI LEIE
AR,

ISk, WEE Trident Pod BPREEE FI LERBEREE R 1ER.
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$ kubectl get pods -n trident

STATUS

ImagePullBackOff

ImagePullBackOff

ImagePullBackOff

ImagePullBackOff

Running

NAME READY
AGE
trident-csi-4p5kg 1/2
5ml18s
trident-csi-6f45bfd8b6-vfrkw 4/5
5ml9s
trident-csi-9g5xc 1/2
5ml18s
trident-csi-9v95z 1/2
5ml8s
trident-operator-766f7b8658-1dzsv 1/1
8ml7s

ERILUERMER, HTRIEN—IHZIMARME, Pod LETEMIEN.

BRI, ENYEEE TridentOrchestrator CR.E{E. &
PR ERYERTE X B — Y,

X RATIRY Trident 3R & 21

AT EEIHE LI T Al

=

./tridentctl install -n trident -d

R e, R LURIITFR

./tridentctl

INFO
INFO
INFO
INFO
INFO
INFO
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Deleted
Deleted
Deleted
Deleted
Removed
Trident

—‘EE

moalERE, AEIE1T tridentct

uninstall -n trident

Trident
cluster
cluster
service
Trident

deployment.
role binding.
role.
account.

user from security cont

uninstallation succeeded.

RESTARTS

FH O] LIMIFR TridentOrchestrator. Ff&E

1 install @85

ext constraint.

THEHEPR tridentctl

ERILEREMEITRERR -d 8. ATIARRIAAESE

SN 5N

7 RRIR)RRPR



B (ESRE AN N
=iES

TEEBE Astra Trident B, 1BfEALEATIHAIEI

IBEEE B2 =i

"R TE ERARNARERZERNEERE, 2R REEMMERS, 0, — MR TEFRH PVC REEMB—
MNnBTIEIFER. Astra Trident 77 Kubernetes SEB¥HRRIFrE B TiEliR( PV RIR, MMFAIBAEBIRANE
HIBRSZ MK o

b9, 178 Trident POD RIBEREHF eI A R EE R A ERMEMBRE R, BSUHERNBEFHEFRNERE
N FRIRF T E1RIR] Trident WRE N, Pod 285,

fiE R ECERAN ST B PRl SRz H T H#E

Kubernetes EBMININEE, XEINRELE G ARG, FIRMH—MPIIREIR RBINIGIRIRGIN BEFHIR I, o
TFHEECEIG" EEIEREBAS MR TRIEM LSRR BN RITBUBFEREI UNATE T FEEAIR
wlo tb5h, R SEEIRG BRTER PVC B KREALEERF 28, ZBRENLTFRIMENRAETER.
XEEZRBATEHENY, XEKRES M OHRTRMNEXTEERFERNE BXiER, BELLL "IN
e F FBECER "

FEicE

NetApp = RAEGFHE N FET SHMER RSN, TENARFRRRNUEZIFETHNL, MEMFR
o Trident AISENEETEESHEMA: ONTAP, Element#l E &5, &E—NMFEILS— I FEEEEEH
BENAEFNESR, B2, BERTEN, NEENARFMIREEERRMNEK,

ENERERMERMNNENRERAGNEARERE. 3E, GEHIUEERYARFRESLR (NRE)
5iais, #iEEM PVCIRBEAER, WEARENBREFLLEE.

ONTAP #1 Cloud Volumes ONTAP F{E5LE%
T#RA Trident EZE ONTAP #1 Cloud Volumes ONTAP HyER{ESLE%,

UTRNZNA RN TIERHECE ONTAP RUEN, BRUTEAHS SR Trident SHSEENS. NEEHIT
EEN AT ERIRERAER M,

EFRE T Trident B SVM

Storage Virtual Machine (SVM) BJ7E ONTAP &4 EWFEF Z B SLHREMEIERE, @idiE SvM EBTF
NARER, RIUEIRFNGR A &L R PR HI R R,

MBI ZMFEEE SVM ©
* ElRREEFRHEFEEEOUNRENNENRE, FHHEE SVM 27,
* £ ONTAP 24t BB 1THEN SVM SIB T AEEREO.
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* 5 NFS #EROHZEERAE,

EEMBERT, EOMNAIT DNS &, BCE Trident BN EA DNS 2. XBBFERNMERMBZS D RERIE
TSR E R ERE S, 190 SVM-DR .

£ SVM EEEZHEIE LIF AH=EIE LIF ZE &G EARLT, BE, BNRGRNELESRIRS EEFENEE
_E&o %iey[”ﬂ: %EE LIF F_\.ZE_I-EE DNS i)‘ifﬂ, L‘Xiﬂ”uﬂ%ﬁ(ﬁ"]ifﬁ'ﬁ "SVM-DR" 5 Trident é%éﬁﬁﬁo

REIRAEEK

ONTAP EERAZEABRAEN, EFEEUATHRHEREFMEHGHFES. EE W "NetApp Hardware Universe" LA
ONTAP HAEHTIRE]. HEITHARE, BERIERNYEX Trident XK, MESMFAIBEEIFEREK,

TridentdY ontap-nas # ontap-san REHERF A IS TKubernetes’k A& (PV)ELE—1

FlexVolume, o ontap-nas-economy REITEF= 200 PVEIE AL — 1 FlexVolume (FJ7E50%300Z 8]
fidE)o o ontap-san-economy REIFEFENE1001PVEIEARLI— FlexVolume (R]7E50%12002 [B)ECE )o
ZRFLE Trident SRAEEARK LNFIERAS, BRX SVM BRG], UM <ITHITIHRIE:

vserver modify -vserver <svm name> -max-volumes <num of volumes>

BB max-volumes WRIBERIFMEHFENZ M FHEMEFAARE:

* ONTAP 8B ENHE
* FHEETE Trident ZIMNAEMN BEEFILENEE
* Kubernetes [ FHFZF A b AR KA SR

o max-volumes {HEFEONTAP EHFNFIET R LEEENSEHM. MAZERTONTAP TR LEENEE
o Ak, FERLEBERT, ONTAP BT RFFECER Trident HRIGEIRIZE F a0/ b FHEHMT =0

B0, — T ONTAP &8 &% R LUEE 2000 1 FlexVolume o FRABHIZE N 1250 INFIEEFIE,
B, MRAR "BE" N— T TRNES SVM ,, BN —INRDENRELERE (B, BFFE) , N
=TT RBEMAFRE Trident BEEEHN BT, XERE. AJRESEZANAZIZT RBVERE] nax-volumes X

AfER. SRNEEERZT R TridentM &R (F, * ERILIBIHAERESETS I T RINRSDECS
Trident £ SVM SR X ME R, *

FRH Trident I BHIRAK/
BATridentr] BN ERERAK/. BEFEA 1imitVolumeSize FMBE backend. json BN,
BR T I=HIZEREY LRSS K/NZSh, EERFIF Kubernetes ThEE,

BOE Trident LAfEEFXY A CHAP

BRI IEGmE X PIEE CHAP BoiiEF UM BIirA R &M%, FH1E SVM L/EH Trident CHAP , {EF8
useCHAP BHEBIHEED. TridentEFECHAPXONTAP [GikMiSCSIEIZFHITE I IE, Trident 20.04 K&E
ShRASZ 353\ CHAP
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BIZEHEA SVM QoS FiE

F AR AT SVM B9 ONTAP QoS %HE&, PR Trident ECEMIERIEREMY IOPS $i&, XAEBTF LW "BHLEE S
FE" HITH R ENAZE, UEEFRSREM Trident SVM LIS T EfE,

EALGBE LB SVM eI QoS &, BXREMAIES, BHSNERTER ONTAP hRZAHIX i, LL
TRBREEIZE— QoS RE&, R SVM FIFARYE IOPS BRHY9 5000 o

# 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> -qos-policy-group <policy name>

tt5h, SNRIEHY ONTAP hRZASSZHFILINAE, MATLIE EFEARIK QoS RFIIRSFZUIELHNETLE, BEN
QoS 5 SVM L FIREER RS,
LTHETERMITIERNEMN IOPS HEEVATFEHHE. HPEE:

© FERFEMEESINEMTER R, MREFES Kubernetes BBEBLXNEMITERAZ, NRIERFIAERMEIR
, MBRXETERABEASBINZEIRFIRME,

* ARPIBTHTHATERHE. (IR I0PS BXRRESMIEAHRKERRFIETT, N QoS RRIRREFHH
AR,

BHEWIEE, £ SYM EFIDECR QoS REEZSEECEER| SVM MG EHZERF— IOPS i, IR —1 e E

ARUNAREFR I0PS BXREE, N hHMBER M TERHNIE ST RNNARERF. NREXMER
, ERIEREEBERIINEEMLRDES M ER QoS HREL.

(D) % ONTAP KRS TF 0.8, Mz QoS HISASELA SYM ™ R~

73 Trident €172 QoS KRE&H

fREFHE (QoS) mIfER*BIEAHNMERARREZATIENEHMMESR. ONTAP QoS A AERRM QoS
EI, HERFPEBH—IRZPITEAHEXEFLE LR, BX QoS HWiFHAEE, B2 N "Ed QoS RIEHE
2" I UERRSEFETETIEE QoS KA, XEFRRARN AT ZtIGiHeIENE NS,

ONTAP BFFHZEEIH) QoS HRIRAH: EHAMBEIEN, FH4HRIBALL IOPS HBEMRHEENEAK (HE/)) &
M2, BiEW QoS 2RETENHANEY BELE, HEILEMHANLETHETEREE IOPS 5 TBSGB
MR, NREEFEARPEDNESERERHTIIEAE, WXEHFREZMRE,

B3 QoS HRIZLART, EEELUTEIN:

* BMNIRE qosPolicy ¥ defaults [RIICERIR, ESNUTEIRECERG:
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"version": 1,

"storageDriverName": "ontap-nas",
"managementLIF": "0.0.0.0",
"dataLIF": "0.0.0.0",
"svm": "svmQO",
"username": "user",
"password": "pass'",
"defaults": {
"gosPolicy": "standard-pg"
bo
"storage": [
{
"labels": {"performance": "extreme"},
"defaults": {
"adaptiveQosPolicy": "extremely-adaptive-pg"
}
b
{
"labels": {"performance": "premium"},
"defaults": {
"gosPolicy": "premium-pg"

* BREZNSINENARRBA, UESIMEHRERBARENBIELE, FHFHERKA,
BX QoS HREEARIFMER, 1HEM "ONTAP 9.8 QoS <"

BEERIRISINRG/ Kubernetes 2855 51

FE&IRT Trident BIZEAY NFS ##0 iSCSI LUN BYiAIRIE Kubernetes SR L 2R TN EBAR I 9. XERT LUK
LERETF Kubernetes S£E¥HIEHIA10)EFH Rl aE R IME LR

BEH T Re R TEE Kubernetes FHERRNZENFR, RIXE—HRITRFHNRRIURLE, BEENZE, 8
BEGRTEIEE, XEWE, BIfE PV Z2E2RMNKR, BEHEE PVCH, ENREERR—mR=EHRH Pod
iRl * BSUHRERGRTEEELREHE DR *

RZEBLRTE Kubernetes MEHRRBIER £ HENEEMSE, BRPROEEDLUARERFIENERERT
ARNEME. "RxE" SEMEXTHERENRE, B2, FE—IH HINESR.

ENRNARBRIECTIBE L ERRREZ ENEIINRNELE. FINERT, XERMAIFKEL, FE
HIREREALLINEE "POD 25",

WFFEEM Kubernetes MISMEENIFRINE, NXRBERANEREME, HFHEERSIAPY, MAZEH
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ttoh, ERIUNABENX SHER, LUEM Kubernetes 28T = Kubernetes S£8% LYY BATARSS 28 1T
ialo

FHFEEETREMZEEMT = (%0 OpenShift) HEMARENBFNBERFITIINT RMNEE, NERARMNS
H RS H— P IR R RAYIAR, HEFEIEANEEDXERMIIMT 28RS (7180 OpenShift 154541 HE
IERIRS) UNEEDNIEEMZINT SR ERN R 8 S H R,

ERT ALK

BNHERENEHBE— T SHRE, ZERBEXAIFIHE Kubernetes SEBFFRBITIR. M 20.04 hRFF4E, Trident
AL BRI M EEFHER, BEXMAN, Trident FRFIFHEZELS Kubernetes EE¥HRTI RAVEHIIAR]

, FETI =BV / BFR.

&, GHAILUFHEIBESHERE, AER— IS M SEMANNRETILRE, XESHANBTLES TR
IHIEIEK

* M vserver export-policy create AT RIESHIRIEAIONTAP s 1TRET S,

* FRERSHERBEANIN vserver export-policy rule create ONTAP s 1TREG D,
B iE XSS, Er]LRFIMLE Kubernetes T & 8] LAIARIEHE.
2 showmount FFNAIEFSVM
o showmount JBiIINEE. NFSEFiHAI L MSVMEIHATEANFSE MR, ZEFIKubernetesEEEFIPODELL
FHATTREER shownount -e XWEIBLIFHITHSHBW T REZTIR. BIEETNARNER, BAXEK
BHAENESE, BEEHESRERHNENGEE, BT RERNMEF EZE NFS §H,

BN A showmount EHASVMAEFIAIONTAP e S 1TREGS:

vserver nfs modify -vserver <svm name> -showmount disabled

SolidFire Fx{E5L 8%
THRA Trident B2 & SolidFire 72 £ R{ESC L,

B2 SolidFire Tk
8> SolidFire kP ERR— M E—EFREE, HiZKWESHW—AHRIBEFEHEIENY ( Challenge-
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AT 4 KB SRA/NRI A RERR/)Y, BRAMIRK IOPS B,

221
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RANHH B EIETN IOPS &, MEERA/NIEM, RASKHREEMEILIBERARK/NIENRI. B
Eﬁﬁﬂgihﬂ, RRREISAEIRY IOPS HEBWRRELD, ESI "SolidFire RS FE" HX QoS MIERERVIFAIE

SolidFire B{3%E
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A EIFRHITERIIE, WA CHAP EMARHRELZEMNEFNRIES X, RAESEIKF IR B g
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BT AWS B Cloud Volume Services 1eHARBIMNIRS AT, FlaltngE, SRS, XEIRSHKT R #HER
FENEFEEAENEETRER, BERERIEYSERIERELUMNIRSE L.

ENARIEN BIEF NS E B RECIREIEIEFEFMENE D IREME AN THEDENEREN, EEEZERIE
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* "BREIEA T Linux B9 SolidFire"
* NetApp HCI *

* "NetApp HCI ZBEHiIR 54"
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* "LRMEE Linux"

* NARFREKEESRS

* "B ONTAP BY MySQL S{ESKE"

* "EF SolidFire B MySQL s{E3LE"

* "NetApp SolidFire 1 Cassandra"

* "SolidFire _£HJ Oracle &R{ESEL"

* "SolidFire _E#Y PostgreSQL &{ES "
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* ontap-nas-flexgroup. FHAAENTEONTAP FlexGroup ISPV S ERLASVMBIFTEER S,
* ontap-san: BRENEIPVEIEHBSFlexVolumeHHI—LUN,
* ontap-san-economy. ECEMEIPVEIZR—TLUN. &1 FlexVolumeEE AR ERLUNEZ(FHAE
73100).
E=1 NAS Roptzfr Z E# I TIRFE RN N FAT2 R 0] A B9ThRE = 4 —LE 52,

EAR, ETRP, HIFFMBEEEET Astra Trident AFF, INIRFEFRLINGE, FHREERUIAERERN
FAXLEINRE, EARENEX S T &M IIREMIRENIEFRIThEE.

ONTAP NAS Raptzr 1RER TebE MESH ZEE QoS JA%¥ Ay Replicatio
HRES n
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3[] 1] 1]
ontap-nas-economy EflF: R =R =8 =R =8 ERE
3[] 3[] 3] 3[] 3[]
ontap-nas- ZHE: = ZHE: =8 THLE: =8 ZHE:
flexgroup 1 5[] 1] 1]

Astra Trident 77 ONTAP 127 2 4 SAN IXEhiERF, EINEW TR

ONTAP SAN R&hizF  1RER g ZiEE P QoS J@E AR/ Replicatio
CHAP n
ontap-san =0, =8, ZHE: 28% ZRE: 2% ZRE:
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ontap-san-economy &M, =0 EHE: =, =HE: EHE: EHE:

4] 3[] 10 3[]

EIRFAVEE: BHLE: 1] % Astra Trident EI2EMI7E: 2[] : H Astra Trident
B2, BRE PV fIE Yesfootnote : 3[] : 7= Astra Trident B2, U RZE PV fIE
Yesnote : 4[] : ZFRIQREERFE: 5[ : CSI Trident 2#¥

3E PV WIETHEEE R A TE#1 FlexVolume , fiFAE PV (BIHEZE FlexVol HRY gtree 35 LUN ) FH=E—1EH
o

NERFIR. ZIEIAEE2INEE ontap-nas #l ontap-nas-economy #8[El, 1B2Z. EN ontap-nas-
economy WKEHTEFFPRHI T IZPVHIEEHIITRINEES ). XXESEMAMEMEMZMIK. I FHETEONTAP
EfiE LERPVCREINEENFLZFN. REEFERNAATELIMX—R ontap-nas, ontap-san & ontap-
san-economy IXENIEFo
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¥ (NFS, SMB/CIFS #1iSCSI) 1RIERSHIREKEE, Cloud Volume ONTAP MFRAIRNZF E1E
ontap-nas, ontap-nas-—-economy, ontap-san #0 ontap-san-economyo XLETHEEIER F Cloud
Volume ONTAP for AWS , Cloud Volume ONTAP for Azure , Cloud Volume ONTAP for GCP .

J5EHEF ONTAP Y Amazon FSX &R FiIFIREHIZF

fEENEFTF ONTAP B Amazon FSX , FF B LIF] A M{T3ER NetApp ThEE, MHEEFEIRINEE, RBIFBTE
AWS EEMESUERVEIENS, RGN, T2MMaY B4, FSX for ONTAP 21 ONTAP BiFZ XX RS IHEEM
EIE APl , Cloud Volume ONTAP B3R ABIXshIZRFE3E ontap-nas, ontap-nas-economy, ontap-nas-
flexgroup, ontap-san 0 ontap-san—-economyo

79 NetApp HCl/SolidFire EFRGIRIRTHTERF

o solidfire-san 5NetApp HCI/SolidFire ¥ & 455 58 A FV IR shiZF rl £ B B IR S IR B Qo SR F J Tridentfic
EElement/FiK. MREHFLIRITER. UEATridentfit ERIEIRERFERIQOSIREI. B type B, EIE
BIARR] LEAREITEZE LI E AN limitVolumeSize B8, BRl. Axi@ S LMEANARNES
HZFElementfZEINEE solidfire-san RoPIZF. XLEARIELNEID Element Software Web Ul FEh5Emk.

SolidFire XEHTEHF TRER TobE Sk CHAP QoS JAE A/ Replicatio
n
solidfire-san IEIEEI‘JO ZEEE,‘JO IEIEHﬂEI: IEIEEI‘JO ZEEE,‘JO IEIEEgo IEIEHH]\;I-

2[] 1]
BlE: 2WE: 1[] : 7H Astra Trident BIEZRLE: 2[] © XiFREHRE

77 Azure NetApp Files &R FiHIKEHIZF

Astra Tridentff8 azure-netapp-files A FEEMNIKEIIER "Azure NetApp Files" fRSS

BRI ENIEFERERRE S EEMAEE, 152N EFHT Azure NetApp Files B Astra Trident [5imEZE",

Azure NetApp Files TRER TafE ZiEE QoS B Replication
RohiZF
azure-netapp-files &0 =8 =8 =8 =8 =HE: 1]

BE: 2RE: 1] . FH Astra Trident 12

EFIERTF A AWS B Cloud Volumes Service B3I IKEITERE

Astra Trident{Ef aws-cvs AT HHERIAWSEIHCloud Volumes Service FIIRGHIZEF. BTt Trident EEZEAWS
[Gif. FEISTE apiRegion, apiURL, apiKey'#l ‘secretKey fEEHXHH., XLE/ERTE CVS Web ]
F A Account settings/API access H#kEl, Z1IFHIARSKFISCVSHinclude—3 standard, premium, #
extreme, HEI, BEREEMNR/NEKR/INF 100G, KREHRAH CVS ATRESMIBRILFRS],
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CVS for AWS IRzhi2F  1REB TebE %k QoS B Replication

AWS—CVS ZEEE,{JO IEEEl‘]o ZEEE,{JO IEEEl‘]o ZEEE,{JO IEEﬁil]ii: 1[]
BSE: @817E: 1[] : AH Astra Trident B2

o aws-cvs WENZFERENEEL. EMEFEBSXNRRHETHRE, MME Trident REEHNHRE. EE
SITE backend.json XHHE X ENFE. FREERTEITMREMFIED,

J9XF GCP HJ Cloud Volumes Service &R IR IKEHTERE

Astra Trident{fF gcp-cvs BFHEIEZEIGCP/GiRCloud Volumes Service FUIRENTER. EfETrident EAZEGCP
[Gif. TEIETE projectNumber, apiRegion, # apiKey ERIHXHH, MBS RITE GCP Web [ JPH
F), T AP ZAMMMIETE GCP £ Cloud Volumes & E API i8] BT I RIARSS 1k A & IR SA Rk
BY, Astra Trident AJIATERMNEFEIE CVS Bz — "IRSEE":

1.*Cvs* . B CVS IRSBEE, riRReNKIEEIAY, BMEASIBR/

2. * CVS-Performance* . &M aEM MRS REREGEMMEENES~TIERAH. M= NMRIFHIRS RS
F#1TI%RE [standard, premium, # extreme]o HEI, 100 GiB REEEM R/ CVS-Performance
LR/, T CVS EXMZELHF 300 GiB o KRFEHRZAHI CVS ATRESMIBRILFRH,

EAZRIACVSAIRSZ LB ZEFIREY [storageClass=software]. AFP* ARG GCPLR
@ FATIBEIHRERIARIAR . LUIRBABXIB RS MMBEID, XX T Trident BB T 1TiB V&2
WER, BN, XF/F 600 GiB B PVC , HEIE * FRW *. A ... "thRE" LUAEETF 1

TiB B9%,
iEATF GCP 1y CVS TRER Tofg ZiEE QoS B Replication
RohizF
gcp—-Ccvs IEEE"JO ZEEEI‘JO IEEE"JO ZEEEI‘JO IEEE"JO ZEEﬂﬁl]ii' 1[]

BISE: @R1E: 1[] : FH Astra Trident B2

o gcp-cvs WENIEFERENEEY. EMEFE SN EREITHRL, MME Astra Trident RESHIHE.
EHEITE backend.json XHHHE X EEIAFEM. FHESEERITEARIREPFIEM.

2B any
Z IR Kubernetes MR, RERBEHNAS ML FBIHCMANENNBRFRIHEHEE,
ST E R BRI

AILUEREFEENRPERMEERBEZRM O FEBH— A5 ZBEFMERESER, TUEEES
RIGE = 4A7fHi%kEs . storagePools, additionalStoragePools #l/3 ‘excludeStoragePoolso

o storagePools ZMEBTREMIREFINSEAEERBMELEN—4H M, . additionalStoragePools
ST BAstra Tridentf FECERME LN HBEMFIEFRIME storagePools parametersf& ] L IhfsE
B2, WrRENERAXM NS, URREREHNFEFENE,
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MREB G EFHESELURIIIRS 2R, BEACIEEMESR nedia BMN hdd  ssdo BF media &

4. TridentiFiEFRHARSHIMEN S hdd 3% ssd BEULRERNREME. AEKRENEEETRAINNERS,
It AT LRI IZELE SRR nedia BEIRE N ssd AJAEANERQoSEE, FHITAIUSIES —MEESEAR
&, ZIRESENRBEMIRE R HDD' , HAJVAEFRE QoS &, FiNEr] LUEBEEIRFH "IOPS' B1%
BEEEEHEEIFENX A QoS HKEH Element 1§,

FiERigit, AIRIBSERER AR

FHEXANIITAERA THRENERE, RR, RENNZSFENSERRERICES. BIEERERNTFE
, 1BRIEEFMESE, LUEERR T FRRIRERIEN EiH.

REPAFAE BT AERIRIT

P& Astra Trident [ty R (E R EEIMFEM. ERILUER Astra Trident R (EBIERIKEIIEF NERIERE X E
PATFfiEb,

B EFAEN, EERAUERREIBE—HERES, HeEdEFESHET5IA, NEestRnsIREME
MR, FILERBRINARS REX ARG, i, PIUER—ERIZS T FiE L, EERERR. R
NEFHEEERE 7T AR ERSRIEESE, W Astra Trident 2R SEREFESITELENEHKBES. R
FREXRZFBNE S SN EMEMITES, N Astra Trident FXFHP—NFEMRERES,

EIAEFE IS 1T

SR EIRY, BREOIEE—HSH. EEATAERERNEEERN—AFRRANS MRS —Naik. HE
EINTEME R, @RS UERMR, EINEFE#ENZERIFRM Kubernetes IFEE 2185 | N\BIRFIHZR,
BB R A UEXSEHURITE, XESHATZALIET Kubernetes TZEREN AR HITSIH, HESR
HTCH*, BILUEA Astra Trident IFTE S 2158 NetApp [GiHE X EENTEiE . 1Z5IRE3F SolidFire/NetApp
HCI, ONTAP, AWS #1 GCP _ERY Cloud Volumes Service UKz Azure NetApp Files o

@ EXEIFEMEMEY, BINAESZ R ERIREXPEFRASIINE EIMENIRE. i, BiNAER
15 /MBI A IR, MeE XFHIEI,

W EIMEE M LUIEIAR R AR S K5 /QoS

A LUS I ERIAFAE R AEINARSS 2, /A Cloud Volume Service for AWS BUREHNHSERE, 1EFATHR T #R— T

MEEARRNRSE L, FHRZMIEILE AWS-CVS Fif, URTAEMEEERT . IRE servicelevel Al

EHMRELS. HESMIE NANEMIRENAE. IE, SIS EIREEIMFEEBINARE

Kubernetes Ff#%, [ parameters.selector FEH. T StorageClass#=FH R FHEBRIEMN

o

Rt T DR ES ERIEDAE
AUM—MEFEERSITEE—ARESENS N EIFMEL, Alt, BARRKEES ML, HAESMRET

REFFENAE. HME. FALIERRENKubernetesTZ & parameters.selector EIRET | AR B INEE A
NFE. EEHmACENEREIRENREINFEBHPE XIEXAH.
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Bl PVC BY, BREIFAERLSMNIFELES U AT R0 Astra Trident WECE/RRI IR,
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BT PVC RIS, RN DUATEY —. BN TR RIS RIS .
Astra Trident 1§21 S1RIE T RIGEMIBIAT EFTERNEIENNILE. )8y FREFHETA,

ReadWriteOnce ReadOnlyMany IFENE N1E[
iISCSI i =i = (RyaiR)
NFS =1, =1, =1,

WNRIEAREIE NFS [FiRAYIE R A Trident 2pEIE3E T ReadWriteMany PVC 153K, MASEEEAE, Eitb
, IBRENERAESENBERAEIER.

TRE

BEUKA LS
BRTRABIIN, KAMER Kubernetes FARRIERN R, G5, FILUELIEWERERFMAR). B, XHFS

PRLETE Kubernetes SMMECRERIR LTS EH. ATHMNHENAREFBENS, BRBEFZEINGAH, HED
TEARREESEIEEFMEESSE, X—xAEE8n.

@ BHi, Kubernetes WAECEIZFAZIEXT NFS 5§ iSCSI PV $117EK/NEEIZIE, Astra Trident
5B NFS 0 iSCSI %,

Bl PV &, TAEREERFAES.

BIBIRFERER

Astra Trident SZHHEFRCIBREIRIR, HEMA CSI EZRMIRIREIE PVC o RERIR M T —MLEP IR B R B 48
@R E, HEEamEIRMIITF Kubermetes FHNR PV , XLEAREBRIAF5=E PVC,

MIREREIRE

Astra Trident X2 M & IREEBIZE PersistentVolumes o Hitb. 2 EBIiEPersistentVolumeClaim31g & Bl el
datasource fENEEMPEIZENAEMRIE, Astra Trident FiE I QIR E & REB_EHEIENSRAIEL PVC
o BISILINEE, AIBKIREFIEIE, CIBNIRIFE, BEAERATEIRAFANESSE, AERFRFEXHNER
HEEZ RS — N EENS,

oIS

FEEERTLITE ONTAP 3N RS ITHIZE 2 B TRt SR B FMHEERE. HRIFR=R0 Astra
Trident 3 Kubernetes 58, REHIRERSE Astra Trident FT{EAR SVM ERGARIMNERSEIE, EEME, W
REBREMAME SVM , NEEBEDESEmEFHAINE Astra Trident RRIF SR, XEFfE& Astra Trident
3 SVM EFrHITEREE, UEIRFIFHES,

B2, Astra Trident RZ#5E/RIRZ BB EIBTIE, XEEER—SEFFTH SVM 28], EEZIEHAREEFET
8L (AMEZREFERGEEEE Astra Trident NFERFAHZ ML)

MR EEFZFEMAUE, WAILEREFAINERSmEFAE Astra Trident H7,
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Astra Trident A% NFS # iSCSI PV BK/\. X#¥, AP RAIAEREEE Kubernetes BIEEBEERK/.
FRrE X NetApp ZEFARIH#HITET R, 3% ONTAP, SolidFire/NetApp HCI #1 Cloud Volumes Service
fGi%. BERFHEEHITT B, 13188 allowVolumeExpansion to true T:E'—ﬁ%?éﬂ*ﬁ'ﬂstorageClaSSCPo 55
FERBIFAMENANEY., 154848 spec.resources.requests.storage EXKAMEFRIRAMENSE
KNAINARE, Trident = EhARRFEMHER EEHHK/.

BB ESAE| Kubernetes &7

BEESEN, AURKMEEF#ESESAE Kubernetes IF5H, BHEI. Z#FIEINEE ontap-nas, ontap-nas-
flexgroup, solidfire-san, azure-netapp-files, aws-cvs, # gecp-cvs REiEF. ERFMEN
R 2F1%1E%3] Kubernetes STEREMEIZ=H, LtIHEEIFEER.

fEFHONTAP FBY solidfire-san REPFERF. 1BFEMAES tridentct]l import volume <backend-
name> <volume-name> -f /path/pvc.yaml FIMEEFANFIEHAstra TridentEIERIKubernetes, §
ANEHSHFERAR PVC YAML T JSON X418 ME1% Astra Trident tRI2 A ECEIZFHITE(ESS, A NetApp
HCI/SoIid{Fire [GixBY, BEHEREAMEE—.,. NRERBINEE, BEEERENE—RIR, UEESAIIER
X2 EN

MR aws-cvs, azure-netapp-files B gcp-cvs {ERRHIZERE. BFEAGS tridentctl import
volume <backend-name> <volume path> -f /path/pvc.yaml FEFANEIEHAstra TridentEIE
HKubernetes/, XA LAIRES | HEH—H,

HITERSSE, Astra Trident BERRIXEIEHIZRNE K. SHEBERN (HFEXENEE) BEEEN
PVC &KX/, #AIG, Astra Trident ZEIEHH PV , Kubernetes 24§ PVC 4EZI PV o

MRMENBTRFTEHENSA PVC , NRBRFRIFEERS, HEBIESNIEHE PVC/PV WLk, 7
4 PVC/PV ¥fa, MREKEHMPE, NEHER.

ZBZE OpenShift iR

OpenShift IBEEBRSZS NEREENMNERENNAREFRHE T ERINME, XERSERANEFEIUERT R
FMZTRHTEE, EXEERRVRSNEE, MHEE, AIMEMNEHSEE. MAEWREFHEETINXLERS
RUREFILUEENERS, B2, SHENARF—#&, OpensShift IFEEERNEYIGTE, NS TIRSH
EREET, NAEF A Red Hat XHSRHATE 2R HH R A AR EEMEREF Ko

SEMERIRS
BXAEMRDBERNSEEMEAY, HBD netapp.io” 7 "HE",

AEIERARS

5Hfth OpenShift lRSS—1¥, AEIERMSMEEMABEXM (LiFRH) RHUNECESE Ansible BIZRIEN,
RIBAKERF M, HPEERMLRESE: E40iE OpenShift ZEEHAEERE AEIE R UMIERSEE OpenShift Zf5
HEBTIER.

B Red Hat OpenShift 3.9 hixFF48, B75 XS FXEIERIFAIEN, BINAEXNBEICRIRSE
@ FANFS . XZET Red Hat }HE~ @AV HAY, ONTAP By NFS BRSSSBERFEX LR,

A LUEMME N BSIEREBE, &L, ERIMERATIERRSHMIN, IFTEIRMIHINTE

£/ NetApp F S EBEERIFMAIZIER, MRERE, WLKEERBRMER NFS,
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NREFRNFSEAFTIERIRSBESER. WEBIREAnsbleTE
openshift enable unsupported configurationsto true LARA LE R TR R K,

NI

B LU A XN BIZFE LA OpenShift £E ARG MIZMEEEB R T ICRRS . NFRAFEERERTIC
R. BlEET=E openshift logging use ops ER true. 11@']5_37@_/\3&%?—@']0 EHlEEREIZRELH)
MZEES "ops" , MNAEFEFINFES "ops” .

%Eﬁﬁf KBRS ERAERNTGFE, HIARESEZSELE Ansible TE, IEFNTR T B—TESWEEFH AL
15

@ TRINEESEMRIEERAXNTE, AAXETES5HEICRRSEX. EoIUERKEIEMIE
I "RedHat OpenShift HEIER X" MARBEHNHEBERESE, BREMER.

TRANEER S Ansible S FMERRMIIFAES NBTIERIRSEIR PV 1 PVC . 57 OpenShift
RREERAHFTERIBFMEL, W ZNTEERARRER, B2, MREGAANIEE, WALLERLTS

7Eo

TE FHER

openshift logging storage kind WEH nfs I REREFHEHEIERIRSZEIENFS PV,

openshift logging storage host NFS ENBIENR T IP ik, LHEMNIRE BRI
BIE LIF o

openshift logging storage nfs directory NFS SHABEHEKZ, WJ&D\ MREZREN
/openshift_logging\ TR ERIZBREREALT

5o
openshift logging storage volume name B, 5180 pv_ose logs. EBIERIPV,
openshift logging storage volume size NFSEHHIA/. H1E0 10061,
MR OpenShift £EB B 1EiaTT, FMLEEBMECE Trident , NLZERRFAILUERADSICEXRES, TERE
UTZE,
TE FHER
openshift logging es pvc dynamic REN true Al ERSEEN S,

openshift logging es pvc storage class n E7f PVC HEHANEMEIEMNZIT,
ame

openshift logging es pvc size £ PVC HIFKRHIE KR/
openshift logging es pvc prefix HEICEIRZFEHAM PVC BFIZR,
openshift logging es ops pvc_dynamic KEN true NREATIEREGUER IS ENE.

openshift logging es ops pvc storage cla R{EHEICRILFIBFMHEAEZFR.
ss name

openshift logging es ops pvc size BELFIBEIFR KN,

openshift logging es ops pvc prefix 2{ESLHI PVC BIEIZR.
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HEETICRHE

WNREEYIE OpenShift R IEFIEHEICR, WRFEEINESELEIZENA, Ansible EECEMEPEMS
BIARSSHN OpenShift 3%, LUETE Ansible Se/E 3L BM iR ItEARSS

B2, NREVIRTERHITIE, N Ansible FEFRAGKEEFM, ILIIERTEESE OpenShift BIRERRZ
MEEE L, FLLBESHIREIEFETE "RedHat OpenShift Container Platform 3.11 34" & F A RR 2R,

tEtRARSS

EIRARSS AT A EESIRHA X OpenShift SEEFHVIRTS, HEFMBRMTBMNESRRES. s, POD BEpiAE
et FEFEAULINEE, WEHAGRBETRSSIER TEMA 2P / S0 hEN AR,

5HEIERARS M OpenShift fEA—PEE—FE, Ansible BFEEETRS. i+, SAEIBRIRS—F, 7]
TSR BB S ERANG R ER Rn T2 EEBHETRS. "F?E@aTh?%*THE“EE%KRIE#ﬁ%HﬂF
%EEE’JXEO

@ TRNEESEFREEEAXNEE, RAXETESEMRSEX. XHEPEEIFSEMEDR,
NMIREENREBRHITES, EEMNER.

TE HAER

openshift metrics storage kind BN nfs ILRREFNHEIRRIRSCIENFS PV,

openshift metrics storage host NFS EMBYEMNZEL IP #itlk, WENIZEN SVM RY
#E LIF o

openshift metrics storage nfs directory NFS SHEEHKRER, fli0. IREZEN
/openshift metrics. RERZBREEALET

o
openshift metrics storage volume name BIR. fBI80 pv_ose metrics. EBIEBIPV,
openshift metrics storage volume size NFSFTHAIA/I BI80 10061,

YR OpenShift EB¥BE1Eia{T, FULEEEMEE Trident , MRZRERFAUERADSEEROES, EERE
L/(-ino

T8 BFAER
openshift metrics cassandra pvc prefix  FHF@=EiEHs PVC BIFI4%
openshift metrics cassandra pvc size EERBEBIRN

openshift metrics cassandra storage type BERTEEIEINEMEIEE, WKL RIGE NS
, Ansible 7 8EBIZABMENF#EZEEI PVC,

openshift metrics cassanda pvc storage c EFFAMIEMEIEMNZT,
lass name

EREIEIRARSS
EREEN / BEXHHTENBIIES Ansible TE, /A Ansible E8ERS. WRETE OpenShift LT FHITHED

E, WRSEBeIEMEER PV . MNREERAGREFMHITIOE, N7E OpenShift REZ S, Ansible ¥
BIEBFRER{ER PVC , 3H7E Astra Trident N EECBEEZEEHEZIRS.
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ERTELUREPEIIZA]RE=HE OpenShift WEMhRATMAELZ . HREEBFHEMR "RedHat Y OpenShift
HEEE" NERNRAEE, WEANENIFRHTTRE.

BRI

T #% NetApp FETF SIRMANEUBRIFF A RE MR, Astra Trident BB FIAEPRELNENE, HF
BERANERNSITINARER, EGENGIE— M EEERIPN RS R,

B1D etcd EEHNE

Astra Trident ¥ EL o B 1ZETEKubernetes S B¥ R etcd BIERE. THAIT etcd EEBFEUIEN TE &L A MRS
B Kubernetes B EREE,

T
1. o etcdctl snapshot save S HATHEIEAIBTE SRR etca EEE:

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

e < i@ etk etcd B 28K Bl etcdRIR. FHRERFETF /backup BRo

2. RERME, Ea]LUERA eted REBZED Kubernetes 5£8%, {#H etcdetl snapshot restore B3 LUL
FERIZEIRFERE /var/lib/etcd XX, FREE. MIAREFE /var/lib/etcd XHKHBEIET
member XH¥K, LITFEHRH etcdctl snapshot restore <.

# etcdctl snapshot restore '/backup/etcd-snapshot-latest.db' ; mv
/default.etcd/member/ /var/lib/etcd/

- TEI3E1K Kubernetes &85 271, 1BERIFTEHERIES,
. [EAGIEER —--ignore-preflight-errors=DirAvailable—var-lib-etcd r&o
- B BE, 1BHR Kube-system Pod B/E5f.

. f kubectl get crd BFRIETridentt| RN BEX B REEFENTS. HIRERTridentXI R LUIBIRFT
BEIET A,

o o0 A W
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fEF ONTAP RERRE HHA

REEI AN AREFSIERENERMEETRIZFEEEER, B2, RBESHAIZED, ST EMLLEMHE
RO RN, B2, TAZHERT, EMNE—MAEE, REMBMOEERES N THNAER
ONTAP H&H”B'Z*#J%ﬁuL%ﬁu&tﬂﬁﬁzﬁﬁ‘éﬁﬁo

* WIRKEEIHE X RIBREE. WEAGER none FRE&, XZFH ONTAP RABEISIRRE. B2, FiEE
SR LUEE ONTAP EERFREFaIEI R RIRSELLIRIRERER, XA R Trident #21%.

* BUABR T, Snapshot BRAFRENRS. XEMTFRAZEEMRSEARENENFREMY ontap-nas
M ontap-nas-economy ohiERr. B . snapshot BHR ontap-nas | ontap-nas—-economy i
N RtER EiZ MIRER TR E SRRV KRN IZ T

s FEABERREIAAIREBHIERAIRS volume snapshot restore ONTAP Si<{TREN S ERIRE
B, BRRIRMFEEENEBICE. B Snapshot BIZAEX BRI ECIEBIE EXK,.

clusterl::*> volume snapshot restore -vserver vs0 -volume vol3 -snapshot
vol3 snap_ archive

{5 ONTAP S5I%E
B IRTE R L P S SRR E A A E S B E S EER,

()  ET7#EX ONTAP SHIBARFAES, WER ONTAP 4",

SnapMirror Storage Virtual Machine (SVM) £l

&R LUER "SnapMirror” EHI522H) SVM , EFEEERERENES, ZERMERN, EaILUBCE
SnapMirror BAr SVM LUIFFIRIRIHEIE. RALRG, SR EIE RS,

Astra Trident T:ZBTECEEFIX AR, FILFMEEIERATLUFER ONTAP B SnapMirror SVM E#ITHEEEE BT
SHFRHEMRE ( Disaster Recovery , DR) H#Fo

SNR1EHXIFER SnapMirror SVM EFITHEES SRIIEEEALLINEE, BE B TEIN:

* B AT SVM BIZ— 1 ERKER, tRRERSA SVM-DR,

s BNECEFHES, UMEEEENPERERNNGRK. X—aNTREBEAEEEF XA FRIPNEREITE
SVM-DR HRIHIEFEEE,

* NAREFEERN T RS ERIBUBEXIEIN AN E R, EFRBIEERIZAE, NBEMEITL.

* FEHUE SnapMirror Bix SVM 281, 1BELEFRETHRIBY SnapMirror 1%, HIEFFEIEE#HITHY SnapMirror
£ia, PMEHEIXR, ZF1EE SVM , FAFASH SnapMirror B4R SVM .

* Astra Trident A= Bhte il SVM &%, FEitb. ZE&HRIER. EERAMNIETT tridentctl backend
update FATF A& TridenttifE i EIF EmIITH <,

TEHEENAT SVM REFRE:

* TEMBEMREEUL SVM Z[EIRENEFX R
* FEALIEBIRSVM -subtype dp-destination &I
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* BIRE IR TR AR RIZFR R Y (8l E] PR T E o

* FEALIEMBEIRSVMERESVMBISnapMirrorEl -identity-preserve true &M, URFRESVMECE
FESVMIEOE HIZIB15. MBEFR SVM #8414 SnapMirror SVM E5IX &R,

I— _p

SnapMirror DR

lll.r ' 9 relationship

# Destination SVM

SVM peer relationship

Source SVM
(] [ [ [ Y- :

‘Cluster peer relationship

Trident FYRMEME T1ETR

Astra Trident 19.07 XE&ShrZd<{#F Kubernetes CRD ZFEFMEIREHE B BIRE. ©FEAKubernetesfEEf etcd LA
EEETHIR. XERHIMRIZKubernetes et cd ¥R MHFIEHF#ETENetApp FlexVolume £, Itk FlexVolume
HRE SVM A, SVM 5Z4uL B4R SVM BE SnapMirror SVM-DR X &,

LIS BN BAMAITE R RHMERSER Astra Trident RE 81 £ Kubernetes 5£8%:
1. dNRFE SVM REHE, 1585E SnapMirror BAE SVM o ALk, ERA{ZL1EITHEIRY SnapMirror &4, S1EIE
7£3#1789 SnapMirror &%, FHIEHIXZR, FIERE SVM HExIEHR SVM .
2. MBEFRSVMEH 1 & KubernetesfI# etcd FIEE N ET m AN LA EURSCHEFER,

3. EfI F5KubernetesEE B HHXBIFAE N FIEP /etc/kubernetes/pki Heted member FHIHF
/var/lib/etcdo

4. fFABIEKubernetesf 2% kubeadm init @M< --ignore-preflight-errors=DirAvailable—var-
lib-etcd &, Kubernetes T RfEAMENEZ N 5IRE Kubernetes E£8$48[E].

5. JB1T kubectl get crd AFRIFEBERBIAAETridentEEXZRENGGS. HIETridentd R LA IEFT
BHIRERSTHE,

6. BT EHFAEXNENGR. URBFHFABEIRSVMEZHR . /tridentctl update backend <backend-

name> -f <backend-json-file> -n <namespace> Bi%:

FTREBIMmIEE Kubernetes 855, FTEEEMN Pod 39=BE5h, ResWNAREFRNIERIE

@ MNFRARFEAALS, BEBIR SVM G, H Trident EBEBEMFIE SR RIRMHEIE. 1RRB R
7o
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SnapMirror &£

ONTAP SnapMirror £EHI— T AKEMETHEE, AIAFELELRIM EFHEHERZE I EFEFEE. SnapMirror 8
TR IRIBRIE ZRFME LB EEEINERI ARG,

TEEENEBT ONTAP SnapMirror EEFISE S
* EEFMENERS MNERMHEEUERN SVM ZENEERNEFX R

* BB — SnapMirror 388, BTFERHXRNITHHIEEZXRNEERM,

y %ﬁﬁ&ﬁﬁ%fﬂﬁ%Zl‘EﬂﬁﬂE SnapMirror X &[snapmirror create ) FH 2 EAENBISnapMirrorss

* 88 SnapMirror X&R/5, #IALILXR, UETAMNEEER BIrEHEL L.

Source volume Destination volume

Trident B9 SnapMirror & RMEVE TI1ER
TS BN BaER Astra Trident A5 83 Kubernetes &2,

1. RERMER, {FEFABITRIAY SnapMirror 257 HRLEFRHE IETE#1TRY SnapMirror (55, ST BREMIRE
ZENEFIXZR, EETEZENR/ 5H.

2. MBtRSVMEH B &Kubernetesii% etcd TN EREIEBXHAER. ZENKBREANET TR,

3. BT 5KubernetesSEEE HHX VPR BN FEIUEH /etc/kubernetes/pki Feted member TFHIHF
/var/lib/etcdo

4. 178l Kubernetesf 8% kubeadm init 8% --ignore-preflight-errors=DirAvailable—var-
lib-etcd fr&. ENRN SR Kubernetes S£E$HHE

5. BT kubectl get crd AFRIEREERBIMFIETridentEEX B RHICETridentI RV LUFBRPR
BHUEY A A,

6. BIBSLAIAEIHFHTE Trident LRIEFRIGIR. $5%E Bin SVM B EIRMEIE LIF , 1 SVM ZFRFIZ,

236



R TR R A M BRI REIRE TIER
UTEBNET ERERER NIRRT R TIEREIRE SnapMirror BiF5:
1. {ZLEFrEITRIBY SnapMirror f24aFH AR LEFRE IEE#1THI SnapMirror 24, HETBIFEHIRE ZBINEHIX
&, FEMETENR/ E5E, BEEASE SVM LHMSHER PVC NERE,
B FRP BT BIFIRIGE Kubernetes 5£8%/5, 7EM Kubernetes S£8¥HEIEEE, PVC M PV,
WIS E BAR SVM BIFEIRAEIE LIF , #7 SYM ZFFFAZE, £ Trident LAIEFAVGIR,
fER Trident S NINBERFRREIEN PV SN, HHFEEIH PVC,
ERMAIEN PVC S ENBEFIHE.

a > W DN

{# A Element [REBIRE 2R

B3/ Element HI1&E R IR HARIZFAFEIFREIERERFDILE LVEIE, EREER Element Ul 2% API
REMREITE. Brl. TEEIAEIRERBITE solidfire-san RhiEFo

NRRELIESF, SR LAGERA Element Ul 8¢ AP IS E REBHFFELIREIRE, HRIEREREIE
REZ LAR X E PRI BVE T E L.

Z24
ER LT R INARIEAY Astra Trident REZ S,

EEH Wi R T E]HIETT Astra Trident

BEWMIENBRER, NAEFEER, BRMEENATERFIHE Astra Trident WREN DL Pod , LUHREE
Al SEH PR LEBEREEER.

ERHMNBEFFMBF SAstra Tridenta 7. 1HIRE7E B 2 BKubernetesap & =[] R4 Astra Trident
(trident) o ¥§ Astra Trident EF B SRR TEIFPAHARRE Kubernetes BIEA B A BEIIR] Astra Trident

Pod LI FfiETEss 2 =(8] CRD WRHAMIE (WiEA, E8EFHRM CHAP &) . ENHRERIATEESR
ihlE]Astra Tridentdn & =i8). MMIAIE) tridentctl NAER.

3t ONTAP SAN 5ixfER CHAP B{3IEiE

Astra TridentSZ#FXONTAP SANT{Ef ## 1 TR FCHAPHI B A I8IE(fSEA ontap-san # ontap-san-
economy IENFERF). NetApp iGN E CHAP 5 Astra Trident £& 1A, WEEINMEEGHZEHITS
DI,

T F{FEESANTZEIREHIZFBIONTAP f5i. Astra Trident®] LUEE IE B W ECHAPH EIECHAPEH P B %15
tridentctlo IBHEEM "ItbAL" T i Astra Trident ¥0{a17E ONTAP FixECE CHAP

@ Trident 20.04 R EShRASSZ1F ONTAP [GixHY CHAP .
%t NetApp HCI 1 SolidFire /i CHAP S{43%3iF
NetApp ZINEPENE CHAP , LUIAfRENLS NetApp HCI #1 SolidFire fGikZ BRI B {A38IE, Astra Trident f#

B—IMIZWER, SMIFESHED CHAP B8, YTrident/ENCSIEEBIRF LR, ©2BIECHAPEILHIE
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HFMEES tridentvolume HHNPVAICRII R, €l PV B, CSI Astra Trident &£ CHAP 23350
iSCS| iEFi@iE CHAP 5 NetApp HCI #1 SolidFire &45#H1TiE S,

(D csi Trident QIRHET SEMSIHAARE,

723E CSI milmeR, ERNGHENT = ERISEEEEMIZIER Kubernetes M8, BIiEER, MRIZAFPHEHRER
7Z1E, M Astra Trident 23F NetApp HCI/SolidFire Z245#1T API A, MUKEXLZH, A5, Astra Trident
BX LA BME %45 Kubernetes » (U FE NS LAY kubelet 1813 Kubernetes AP i 01X 42, HEBTNIE
WiEENENT 2 5EFRTER NetApp HCI/SolidFire R45 285517 / AR CHAP .
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=&

Astra Trident im0
¥4 T iR Astra Trident Fri@id B9 O,

Astra Trident @32 L Fig O3 TEE:

Port S]]

8443 [Ei@E HTTPS

8001 Prometheus 51T &=

8000 Trident REST ARS8

17546 Trident demonset Pod BBV A / TR MR ME O

@ L), A LUERERUER/FEEIRNIRO --probe-port . BZNARILIECORYE T
BT R EREH AR,

Astra Trident REST API

[EBT "tridentctl S S AEIN" 25 Astra Trident B REST APl {7 ERREE AR, &0
DIRIBEEHEFEAH REST o

XX FTEIE Kubernetes ZRZEAR{EF Astra Trident {ERIRI —H &SN SR LEIEEER,

NTIREEZEM. Astra Tridentigft 7 REST API FHIABR T EPodAEBIZTTAY. 1XPEFlocalhost, EECKIL
1TH. BEEGEAstra Trident ~address &%,

APl (Y T{FRIEINTF:

GET

* GET <trident-address>/trident/vl/<object-type>. FIHIERMFIE N R,

* GET <trident-address>/trident/vl/<object-type>/<object-name>. IRENE @R N RAVIFH

e
E I%\O

POST
POST <trident-address>/trident/vl/<object-type>: BIBIEELXAHNTR,

c FENECBEHIMNRAE JSON , BEXENMNWRELEWIE. FSNEEE. tridentct.html[tridentctl &
L FNIEIN],

* IRWNREEFE, WITHZEMAE: BRERAENR, MAAEEMNRERREERIERT.
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DELETE

DELETE <trident-address>/trident/vl/<object-type>/<object-name>. MIFRE TR EIR,

@ ’il: i B 17 il K REXRY B 4k 43 ?'_T_, IR ERPRXLES, BXIFAEE. BFSIEEHE
. tridentctl.html[tridentctl SR HIIEIN],

BXRITERXLEAPIFYRG). EEI R (-)nSE. BXIFMEE. 15BN EEE. tridentctl.html[tridentctl
R AEIN ],

A1 TIEIN
Astra Trident R ERZ M pLITIETL, BRI UTEHEPEREN

HEIER
* —debug: BREARBEL,

* -loglevel <level>: IXRBEHEIERAKS!(debug. info. warn. error. fal)o BAIA/9 INFO .

Kubernetes

* -k8s_pod: FRILIEIT -k8s api server LUEMAKubernetesz#F, INRIZEILLE, M Trident FFER
HERf/E POD Y Kubernetes FRSZ M IEIEREX R API RS 38, REY Trident EEA T IRE K,
Kubernetes E£8¥ £ POD iz{78Y, LEIHEEA B,

* -k8s api server <insecure-address:insecure-port>: BRILIETE -k8s pod LUZ
FAKubernetesz#¥, #8%E/G, Trident ¥ERRMNAF L 2t i 1%EEE] Kubernetes API ARS588, X1¥
AILATE Pod Z9MEBZE Trident ; BE, BINEHS APl REB[BNAL2EER, BEREER. 1BFAEPodH
ZBE Trident -k8s_pod &I

* -k8s config path <file>: #&F; WIIEEKuUbeConfig X HHIERTE,

Docker

* —volume driver <name>: ;FffiDockeri@if4Et{ERRVIRTHITZR B PAIAN netappo
* —-driver port <port-number>: fIfltiHO. MARBUNIXEHERZF.
* —config <file>: W&, HIIEEGIHACE XM,

REST

* —address <ip-or-host>: }ERETridenttIRESTARSSE R ilTEIME, FAIAST localhost » TEZSHIEA £
I H1E Kubernetes Pod HIE1TEY, Jo/AM Pod SMFEZIAIR] REST #20. £/ ... ~address "" 7]
MPod IPH#IIEARIRESTHE M,

* -port <port-number>: }&EE TridenttYRESTARSS 2R (AT AYIm . EAIAJ9 8000 o
* -rest: BAREST#EO., BIAN true .
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5 Kubernetes 55 HY NetApp

NetApp ZfE=mEE A5 Kubernetes SEBRIITZANE A EARSER, MMiEHERHIEEIEREE, NMER
Kubernetes Z8ZERIINAE, ThEE, 14eEMIRIAM.

Astra

"Astra" ERNEEERMMEIR, FRIPANBHELQXE =REFRZFIFEFR UM Z B8 Kubernetes LIBTTRIEIE
FEMNBRUIIENE Astra A NetApp EAE A SIFIE R LA ZHEERA ST Trident BR
BRI AEREEEE, LIy, ERRMT —AFENSHNARRFRANBLHIESIEINEE, FIa0RE, &9

}‘%Eﬁ, A AEMERE, BTHIRERIP, KM/ HIERE, HEHZUK Kubernetes TIERHBTEA
I o

ONTAP
ONTAP 2 NetApp BIZIMNA—TFEIRIERS, I AERNBEFIRESREUEEIEINGE, ONTAP R4XKA

2NFE, BEX2 HDD fitE, HiREZMARNHBERR, SEFTI IiHES (FASFIAFF) , BE (
ONTAP Select) M4fi= ( Cloud Volumes ONTAP ) o

@ Trident 34% 1 RFf ONTAP ZREE=E,

Cloud Volumes ONTAP
"Cloud Volumes ONTAP" @— A FEIRE, RITE=HIETIT ONTAP #IEEIEHNH. ErILUE Cloud

Volumes ONTAP FF4EFTEfA#. R¥EME. DevOps . XHHZENMHUEEFEERE, TEIRHEFEERE, &
AR, SRS, HESEMNARERF B, BhIVEERET RE=.

iEZFAF NetApp ONTAP 9§ Amazon FSX
"IEFF NetApp ONTAP BY Amazon FSX" @— MBI AWS RS, AIERFBsIAEITH NetApp
ONTAP FEIRERARIRMZHIIXM RS, EENEATF ONTAP B9 FSX , B A] AF]BMA1ZAER NetApp Ih

BE, MREFEIEINGE, RAIFATE AWS LiFESIRNEIEN, BN, T2 B4, FSX for ONTAP
15 ONTAP BNiFZ XM RAINEEFNEIE API

Element {4

"Element" @I RIEMREH B L FME S AT, EEFEEEREBESIIERH. Element 5 API 1845, A
NEHEEES T TENEML, IEPFEEEREFINE,

NetApp HCI

"NetApp HCI" @I BEh b 1T B BESHEREMBEMEESR BT I TEERMINEE, EHEERORNEEREM
R

Trident 52237 #F NetApp HCl . Trident AJ LAEZTEIK/E NetApp HCI FEF & EARBUNAIEFIEEMNEE
ZEIRE

SANTtricity
NetApp B9 E R5IFN EF RIITFMETFEEER "SANtricity” IRERF, TAIHREINEERAMNEME, ZEEAESH
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https://docs.netapp.com/us-en/astra/
http://cloud.netapp.com/ontap-cloud?utm_source=GitHub&utm_campaign=Trident
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://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/data-management/element-software/
https://www.netapp.com/virtual-desktop-infrastructure/netapp-hci/
https://www.netapp.com/us/products/data-management-software/santricity-os.aspx

M, S%6E, EBANEMIIERNNAREFRHEEFERSS.

Trident AJ LATEE N = mA S EIZFEIE SANtricity Ho

Azure NetApp Files

"Azure NetApp Files" @—FEIl Lk Azure XHHZEARSS, H NetApp 5. ERILTE Azure FEIAHLA R
BITERGTFRNEFXHFNIIERE, FENZES NetApp NEBMEEMFEENEIEEIEIIEE,

i&FF AWS EY Cloud Volumes Service

"&FF AWS fY NetApp Cloud Volumes Service" @—MaREXHIRS, 7@ NFS 71 SMB 12 tEE 2N
FIHEEERY NAS &, LIRS ZIFE AWS HEITEAIIIEN S, BERENAER. ClRET —fTeitEm
RS, mlRMERE—HSIEEE, BIETRIE, HURGFEIFPUE M RESIRS ( Elastic Container Service , ECS
) EFINZLIHE,

i&FF Google Cloud B9 Cloud Volumes Service

"i&FF Google Cloud H9 NetApp Cloud Volumes Service" @—M=REXEARSS, Bli@ET NFS #1 SMB 1214
BEL2NFHEEN NAS &, RS ZIHE GCP nHhETRRIEME, BEFEENAER. BRHET —ME
2HEMNRS, tHRERE—HSHeE, BIETE, $BIBFRIPLUIKIT Google Compute Engine ( GCE) 3R
IR = 2IHE,

Kubernetes 1 Trident 3%

A LUET IR BRI B N B BN R K EA REST APl 5 Kubernetes #1 Trident i#1732 B, Kubernetes 5 Trident
, Trident STEELA Kubernetes S5EEZ BINXAZBZ N RBRNRRE. HP—LLEWRWRIE T Kubernetes #1T
EIE, MB—LEXNRNET Trident FHITEIE,

NRIAIEERE?
TR, WRNABRUNNERREFRANRERGARGERE, B1E Kubernetes AP B NMEEIFK:
1. AP 82 persistentVolumeClaim IEXKHH PersistentVolume BYA/N StorageClass ZHIHEIRE
RREEN,

2. Kubernetes StorageClass ¥ TridenttiR AR ERERF. HES—LESH. BFIERTridentdNEAIERE
LiESL.

3. Trident¥iiIEH StorageClass BFfHER. AFHRRILEIN Backends # StoragePools AIATFAIEAED
B

4. TridentfT LA EIRECE ZEHAIER PR APersistentVolume fEKubernetes®. Lha<$E
JFKubernetestfAI &+ FHEHMIBE. UNRETrident P RER N EZBIXRANE PersistentVolume
LR,

5. Kubernetes4fE PersistentvVolumeClaim EIFiMY PersistentVolume, E1EHIPod
PersistentVolumeClaim ¥ittPersistentVolumeiEH B EiZTFRERNERFEN Lo

6. HF 8% volumeSnapshot MAPVC. fMA volumeSnapshotClass XFkTrident,

7. Trident #7iR5 PVC XBEME, HEHGREIBEENHRER, ©IERE)E VolumeSnapshotContent X5
T Kubernetes¥{alIR 5 HRER,
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https://azure.microsoft.com/en-us/services/netapp/
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-aws?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident
https://cloud.netapp.com/cloud-volumes-service-for-gcp?utm_source=GitHub&utm_campaign=Trident

8. AP AILABIEE PersistentVolumeClaim f#M VolumeSnapshot fEAR,
9. TridentA] AEFRFERVIRER. HAITSOIEHERN—EL E PersistentvVolume M A Volume,

Tift—5 7 Kubernetes X%, BIRNEHIE KA NS Kubemetes STHYBI—5,

Kubernetes PersistentVolumeClaim W&

— Kubernetes PersistentVolumeClaim MR EKubernetes&EEE A & HITEEIE K,

F%T*T/E%)u eZih, MRAFEBEERKIETIRENAIAE, Trdent RAIFRAFPEEUTE FERTE

RoE opunll 251 E iz

trident.netapp.io/fileSystem Y ontap-san , solidfire-san , E Z&7%l
-iscsi , ontap-san-economy.

trident.netapp.io/cloneFromPVC cloneSourceVolume ontap-nas , ontap-san , solidfire-

san , AWS-CVS , azure-netapp-
files , GCP-CVS, ontap-san-

economy.
trident.netapp.io/splitOnClone splitOnClone ontap-NAS , ontap-san
trident.netapp.io/protocol s 1£=
trident.netapp.io/exportPolicy SRR ontap-nas , ontap-nas-economy-
« ontap-nas-flexgroup
trident.netapp.io/snapshotPolicy snapshotPolicy ontap-nas , ontap-nas-economy.
ontap-nas-flexgroup , ontap-san
trident.netapp.io/snapshotReserve  SnapshotReserve ontap-nas , ontap-nas-flexgroup
, ontap-san , AWS-CVS,
GCP-CVS
trident.netapp.io/snapshotDirectory snapshotDirectory ontap-nas , ontap-nas-economy-

« ontap-nas-flexgroup

trident.netapp.io/unixPermissions  unixPermissions ontap-nas , ontap-nas-economy-
. ontap-nas-flexgroup

trident.netapp.io/blockSize AN solidfire-san

IR BIFEMIPVESA Delete reclaiming policy. Trident&7EPVERHRES (BN F &PV CH)E B RIFRPVAI R &
Eo MNEMBRIRIELR, Trident 2%F PV trigAMENEI PV , HERAZIRILIRIE, BEEIRIERINE PV FEoif
BRALE, PVERBY Retain KB, Trident=ZBRIZHKEE. HEREEERFEMKubernetesflGimEIEZE. U
BEMRE Z IR EFTROINE, EEER, Wbk PV A2BEILRERR Trident HPFEESE. ER(E
FIREST AP EMIBR (tridentctl) o

Trident SZH5{EMA CSI #5E ﬁ'JL%H%H”. TR LSS REBHEE A EIERR = EME PVC . XtF, PV HIEY
Bl mEIZAS AT LALURBBIAZ N AFFLE Kubernetes o 7RG, AILAERIREBEIEFE PV, 1EEE On-Demand
Volume Snapshots T #EET{ERIE,

Tridentif$2f# cloneFromPvC l splitonClone AFEIERENTE, Erl UFHAXLEARERE PVC, M
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/

T EEA CSI L (£ Kubernetes 1.13 B RRRZAS L) , siEEM Kubernetes MRAS A 235 MR EIRE (
Kubernetes 1.16 NERRRZA) o iBEE, Trident 19.10 Z1FM PVC 72fERY CSI TR,

@ A UER cloneFromPvC Al splitonClone fBAICSI Trident Uk EFIECS R MR,

UTR— 1 nfl: MRAFEE—1TMRAMPVC mysql. AFPBIUBIE—NRFIFPVC mysglclone AR
. 5030 trident.netapp.io/cloneFromPVC: mysqlo & J MARERE, Trident #E5efES mysql PVC
WNUHE, MABMEFIRREES,

BEERUT/LR:
* B REZRNE,
* =1 PVC REFRENMIFRE—1 Kubernetes R =EH, FHEABHEBNEFIHEE,

* M ontap-nas M ontap-san PapizFr. AIBEBREIREPVCHRE
trident.netapp.io/splitOnClone 545G trident.netapp.io/cloneFromPVC, f§F
trident.netapp.io/splitOnClone IRE N true. Trident=2ERENESRKERD. MM RENSE
S5HRXENE AT E2SE. MMBEET EERZE, KRIZE trident.netapp.io/splitOnClone 5
BHIGE N false XFAILURL ERNTEIHFE. MASERENRESZBIEIZKHXR. FILkRIEL
MpRrTerE. BNEERIFERE. kD REEREEXN—MER, BIRETHIBRESH, ZERERERLYE
BARMESR, /AN ONTAP IREMFEENEFR T 5@,

o sample-input BRBEBAFTridenttIPVCE N T B, BXS Trident HXEXHISEHAILE RIS A FUH AR
, BB Trident EX R,

Kubernetes PersistentVolume W&

—MKubernetes PersistentVolume JRERTAHKubernetesEEEEERAM—ER1ZiE. ENEGRABHSERE
8 POD &%,

@ Tridentlli2 PersistentVolume tRIEKuUbernetesEE¥FRERE % . B XLEN R EM
E|Kubernetes&E&i 1, BRANBITEEEN

IS | BE F TridentBIPVCHY StorageClass. Trident2ERAENNEFEEXRILE— NS, HFAzETH—
WPV, FEECEENSMAERNA PV BY, Trident &GN :

* Trident 279 Kubernetes £ /% PV BN HE A TFEEFMEIAIZTR. EXRMERT, SEEUBRSAR
EHSEREREHE—.

* SHARNE PVC FiERMIA/NRETRELES, BrRgRBRIET S RENENRIZEN ] SIS E,
Kubernetes StorageClass W&

Kubernetes StorageClass XfREHFIZZFRIEE PersistentVolumeClaims FHA—HABE MR EFME, FiE
EARGOIMREFERANEERRF, HREEEERFTTBIAEEX ZELE.

EEFENEERSIRMEENRIEEINRZ— F— 1= Trident FIHH R,

—Kubernetes StorageClass A TridentBI X RIN AR :
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apiVersion:

kind: StorageClass

metadata:

name: <Name>

provisioner:

mountOptions:

parameters:

storage.k8s.io/vlbetal

csi.trident.netapp.io
<Mount Options>

<Trident Parameters>

XESEZ Trident TR,

FhEES U EE:

B
B%
gt

K0 StoragePools

HEB# StoragePools

FHER I R E AT E R LA N EFERIEEE M Kubernetes [&1%.

FiEmEEREE

XLEEBEORTE T N AEFHPLE Trident &

{3
TR

|

=

=gt

B &F Trident IAAKEE &,

Type

mapl[string]string

map[string]StringList

map[string]StringList

map[string]StringList

BIEMNEFE R ELERENE,

El =S

HDD , B#&,

SSD AR, BER
&

*HIE—U’ 3

Required

17|

iy

17

Pool B1&1th2EEY

Pool X#FItECE 15

7k

Description
BN TENESEERS

[Eim & MRIRET B B
puEZIES

[& i FRER ST B SR B FfiE
MFIFR

[EU% & FRIRET B B 7Z i
MFIER

% FF

ERN RS ontap-nas ,

ontap-nas-
economy. ontap-
nas-flexgroup ,
ontap-san ,
solidfire-san

ERECERE E: 2 ONTAP

M E &% iSCSI
; ¥EfE: 2
ONTAP #
solidfire-san
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B% Type (=] hE BN 3§
[aimEE string ontap-nas , MEFUERN f5EER PRERENIER

ontap-nas- =
economy. ontap-
nas-flexgroup ,
ontap-san ,
solidfire-san , E
#5iscCsl ,
AWS-CVS ,
GCP-CVS,
azure-netapp-
files , ontap-
san-economy.

shapshots A true false Pool ZHFEBIR BRATIREHNSE ontap-NAS,
BMSE ontap-san ,
solidfire-san ,
AWS-CVS,
GCP-CVS

fE A true false Pool X#FmfEE BRATRMENE ontap-NAS,
ontap-san ,
solidfire-san ,
AWS-CVS,
GCP-CVS

m pic true false MZFNEE  EEAMENE  ontap-nas ,
ontap-nas-
economy-.
ontap-nas-
flexgroups ,
ontap-san

IOPS AER EE#H Pool BEFSIRIELL HFRIULXLE IOPS solidfire-san
SEEIRM I0PS

1: ONTAP Select RZ R iF
ERZHERT, BROEEEZTZWEE; flW0, BRELESSHNERERE. B2, Element EEM=RF
%E%#\E’\J |IOPS &/IMEFIRAERIZE QoS 8, MARIEKRNE, EXMERT, BERNENATIEZREFHE

BREERT. EILUER attributes BREEREMARERERXESRKMENEFHEREEZE, TridentxBriAI
FiEFESR_al_LEEHNEM#EM attributes EIEE.

MREEZMBITEFH attributes EEIAENEIRESERNM. EOILUEA storagePools
additionalStoragePools ATFH—FT MU MEEIREF—AISFTEMHSE,

EOILUE A storagePools BH—F IRHISIEEFMEMMITERIME attributes, S Z. Trident(#
FBHRRAHEAIXY ;M attributes # storagePools BFECEMSI, ErIIRMFERSE, BeJUER
ERXMHE,

AT AR additionalStoragePools ST ETridentl FECERN—AM. MAEEFIMEAIE0MA
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attributes # storagePools parameters

{'ESEJL‘,L@% excludeStoragePools AFmiETrident A FECER—HMAISE, FERLLSHCEHIBRERIITAR

Mo

7£% storagePools #l additionalStoragePools B, M &BEXREANER
<backend>:<storagePoolList>. HH <storagePoolList> S8 GIHMNEMEMTIR. UEXESH
fRo 5190, BY{E additionalStoragePools BIREYI RFAR
ontapnas_192.168.1.100:aggrl,aggr2;solidfire 192.168.1.101:bronzeo XL RIEZ FIRE
MFNREMENRARE, ERILUEA tridentctl get backend MIREUGUHMEMAYFIZR,

Kubernetes B4

XERBIERSFM Trident FEEISECEHAIBNEZFRIFEN / Bk, Bk, XLEREMIRM Kubermnetes KA LS
XEFNEH. TETRARXHRSCIERE, HETREEXHRSALARER, B9 xfsprogs o

B Type = Description TEXIXEHAZE Kubernetes
hiZs
FSType string ext4 , ext3, RENNXHEZRS  solidfire-san , 2
xfs & eyt ontap-san ,
ontap-san-
economy.

TridentREREFERME T JLNRAIEEREN. BFHEITrident sample-input/storage-class-
*.yamlo MIFR Kubernetes fFEFEMZMIBRAERZEY Trident 7FfiE3E,

Kubernetes VolumeSnapshotClass JR

Kubernetes VolumeSnapshotClass JREMATF StorageClasseso, ENEMFEXZNEFMEE, HAER
5| LS IREB SRR X, SMERBES —MERBEAEXE,

% VolumeSnapshotClass E6IERR. WHBERENX. TR ERAUTENXEIEEIRIEE:

apiVersion: snapshot.storage.k8s.io/vlbetal
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

o driver IBEIERIERIBIIKUbernetes csi-snapclass FHTridentfh3E, , deletionPolicy I8EEM
T BRIRERBY B ITAIIR(E, BIE] deletionPolicy IRE N Delete. HRBITRUUMEFMHER FHKEIRE
STEMBRIRBIS MR, THE. BETUBFHIEE N Retain XEKE VolumeSnapshotContent FIREB IR

TRER,

Kubernetes VolumeSnapshot &

—“ 1 Kubernetes VolumeSnapshot X REEIEEHIREBAVIEK, # PVC KRAFAXNELHINER—E, HIR
B AP AIME PVC QI REAIEK,
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KEIERBIERKG. Trident= BoiBIEERIHENECIZREBRVIRIE. HiBD IR —IRERLFIRE
VolumeSnapshotContent MR, ERILIMINE PVC SIERER, HECIEHRH PVC G XL IRBREE
DataSource »

VolumeSnapshot W& EARASIRE PVC £k : BMEMRIFR TR PVC , REBUSIFEFT. HRA
()  B%BREHPVCH, Trident 2%t PVC MBS " EEMIR " R, BFSKHR
SR, BIRFIE XBRIEE, SEEHR.

Kubernetes VolumeSnapshotContent R

—“MKubernetes VolumeSnapshotContent MRFRTMERENELIEIRER, EXRMUF
PersistentVolume MRRFHEERF LEENRE, £TF persistentvolumeClaim Hl
PersistentVolume R, BIEMRIEAY. VolumeSnapshotContent FMRIFFSH—I—RET
VolumeSnapshot MR, ZMREIFKEIERER,

@ Tridentfll £ VolumeSnapshotContent R¥EKubernetes B FTECENE. BoE XL RIFA
ElKubernetes®85H, RN BEITEEE( .

o VolumeSnapshotContent WRESHATFHE—IMRREBEIIFAEE. 0 snapshotHandleo X
snapshotHandle PVEMTF AT —LAE VolumeSnapshotContent Ko

”&EU'H&EElﬁXE, Trident 2EGIHAIZEMRE, BIEREGE. Trident2ECE VolumeSnapshotContent MR,
MITTEIRB A EIKubernetes APl

Kubernetes CustomResourceDefinition W&

Kubernetes B E X & ERZ Kubernetes API i S, HEIERENXHBF N E MU RFHITHHE, Kubernetes
ZHREIEEEXERUEENRES, t_.__rL/(L_l_J:ﬁﬂE?lkHyg&fﬁE)‘( kubectl get crdso

BENXZBRENX (CRD) NMEXEMMZRITHIEE Kubernetes ZEE ETEUBEMES R, XEFMILTEN Trident
Bl R IR TEE,

M19.07hRFFIE. Trident2fEAZ ™ CustomResourceDefinition FAFHRETridentltREDHIFTR. i
W Trident/FiK. TridentfZEZEM TridentE, XLEXREA Trident BIE, Lb4h, CSIERBIEZERSINT —LEENX
HIRBFAFEM CRD

CRD 22— Kubernetes #i&, EIRFBRAIFTREA Trident B, I, FEACIEGIHKAY tridentctl. MMNAY
tridentbackends BIECRDIRHKubernetesfER,

BX Trident 8 CRD , iHEFEUAT/LR:

R Trident BY, RAEREIE—A CRD , HAGERAEMEMERER—ER,

* MIERTARASB Trident (EFBRYARZS)FHEREY etcd AT IREFPIRES). Trident2 ZRZFEMEIBEIE etcd BIEE
EFMEH CZMENAICRDI R,

s EAENE TridentBY tridentctl uninstall s<H. Trident Pod=# kR, ELIZMCRDASHBIE,
BE0 "EHE Trident" T RN M LR T 2 MIBRFIEFBEZE Trident o
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Trident StorageClass W&

Trident= IKubernetesBlI}ZLEZAYTFAESE StorageClass IBEMNR csi.trident.netapp.io
Inetapp.io/trident EEHEEREFFEP, FHEERZFRSKubernetesBIZFRILAD storageClass BFfE
IR

fEFKuberneteshY, XLEIFRETEKuUbernetesBy Bt StorageClass EMATridentfENECE
TR

FERES—HEER, Trident ZRXEBERSSNMENFRIBIEHITIE; MRLE, NiZEFELEER
BFERECE BB M BT,

SR LAER REST API RIZEMERRE UEREXEFESL, B2, WFKubemnetesHhE. FHTHEETF
FKubernetesBY 8| X LEEPE StorageClass M HRo

Trident Gl TR
BisR R FERMEER, HAF Trident EBE%E; B Trident LHI ] UBEBEEREN K.

() HRCoSUBRMEENFEHMHRAEBZ—, S— RKubemetes StorageClass X,
B AMEXENRAEMEE, B NGES0RES,

Trident StoragePool MR

FEURTAES N EHREENARNME, T ONTAP , XLEREWNTF SVM FHEEE, T NetApp
HCI/SolidFire , X% QoS MM FEIERIETER QoS 79E%. XTF Cloud Volumes Service , XEEX g3t/
FoiRHBXE, 8MNMEENESE—ARENEFEEEN, BT ENXE M ERHEMEBUERIPRHE,

SItABEMNRAR, FEBERENTRGZRZEMARNER,

Trident volume &

EREANREST, HERKESAR, 7130 NFS H£Z=H1iSCSILUN , fEKubernetes/, XLExREZEWN T
PersistentVolumes, BIEEN, BRAFREEBEMWSE, WRAHRERREZENEURK/I

(D) 7 Kubemetes 1, XERRREHTER, HAUEBEEIIUES Trident RENKE.

R BB XEXREER PV BY, HERAY Trident & T * IETEMER * KRS EMIER Trident &,
& N B IZ BRI IRER,

HEEEX TEENENAEENEM.

B Type Required Description

version string & Trident APl ks ("1")
name string =i EEIRHIEHIR R

FERN: S string /% FCEENBERRFMHEE
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B Type Required Description

size string = ERENSAN (UUIFD
JE8A)

Y string = EFERARINER; "file"
Y, "block"

REBE IR string S EERS LR BT,
B Trident 5%

cloneSourceVolume string = ONTAP (NAS, SAN

) & SolidFire AWS-* #l
AWS-CVS* : EMNHTpE
HENBIR

splitOnClone string & ONTAP (NAS, SAN
) L BREMERERRD

snapshotPolicy string = Snapshot-* : BN
ONTAP Z:B%

SnapshotReserve string S Snapshot-* : JJIRERFNEE
HEB 7L ONTAP

SR string & ontap-nas* . EfERNS
R B

snapshotDirectory it = ontap-nas* . @EENR
BER

unixPermissions string & ontap-nas* : #J%& UNIX
PR

A string & SolidFire —* : R/ BX
K

XHRS string & X RGIEE

£ Trident internalName gIBEMN, XBERIMPE, Bh. ESTTRRNFERIZFENAE trident B/
IRECEPRIRIER)RINEIER M. MMEMRENRIR <prefix>-<volume-name>, AT, BRHLIFIERR
, BHRERARIFERNFR. XTFONTAP GEih. ESRBEFRERA TYLFAL. RERIEER
<prefix>_<volume-name>) o XTF Element [§if, B FIABRNEFR. X XWFIENRZ IR
30 MFEIREIBY E &5, Trident NS NERIAERMEMRMENF T H. WFNHE—ELIZ L 16 F
36 MFAIRFIA CVS (AWS) , Trident & AB M ENAERRIER—MFEVFRTHo

B UMEAEEEFEAREST APIEIZEECES. B1EKubernetesEf B, i 1HELEAZ AP EERF
JEKubernetes PersistentVolumeClaim /A Trident SR B IIEP BB ENTR,

Trident Snapshot W&

REESNEEREIZ, ATRFREMEHLEFERS, TKubemetesH, XLEXREZEWN T
VolumeSnapshotContent R, B MREHS—MNEEXE, ZERENEIER,

8 Snapshot WMREIFLUTEM:
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B Type Required Description

version string =8, Trident API higZs ("1")

name string =8 Trident Snapshot ¥ & AY
BFR

REZFR string =8, FEZRS L Trident
Snapshot 31 &892 R

volumeName string =3i 8 NESBIREBIKAMS
BB FR

volumelnternalName string 28, FiER S EXEERY Trident
EXRBIR

(D 7 Kubemetes th, XENGREHIHTER. EANEEEIIUER Trident REHNE,

L KubernetesBY VolumeSnapshot FMRIFEKRBEEIE. Tridentr i@ S £ & BEHAS LOIEIRBIRRFET

s o internalName BYMREBMREE L EHEIL KL snapshot- £ UID BY VolumeSnapshot X
KR(F190. snapshot-e8d8alca-9826-11e9-9807-525400£3£660) o volumeName Al
volumeInternalName B RENGEEIFEM(E BFIET,

tridentctl 55 < #3710

o "Trident ZEEFE" BEMPITELAIER. tridentctl. AJEMifiA]Astra Trident,
BB EBBNER Kubernetes FAFP R LUERA TR L ZE Astra Trident , HEEZSHRXBLUE
BB Astra Trident Pod B985 %2 =18,

BEXFEABRER. 181517 tridentctl --helpo

AT AR M2 /ETIT

Usage:
tridentctl [command]

AR
* create! RHIFANMEAstra Trident,
* delete: MAstra TridentipE— P Z N ER,
* get: MAstra TridentfHKER— P Z N E R
* help: BXEAan<SHEEER,
* images: ITENE&Astra TridentPiEE A 2sBRR IR,
* import: FMBHEIESFAEAstra Tridento

* install: Z%EAstra Trident,
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* logs: MAstra Trident{TENEE.

* send: MAstra TridentRIZ& R,

* uninstall: E#Astra Trident,

* update: {E2Astra TridentFHYER,

* upgrade:. FtZkAstra Trident?B9% R,

* version: ¥JE[Astra TridentBYhRZs,
flags

* °-d, --debug: JAiRHEL,

* °-h, --help: #BJ tridentctlo
‘-n, --namespace string. Astra TridentSfZEM &R = 8],
‘-0, --output string: . json_yaml_name_ widelps Zz— (ZRiN) o
* '-s, --server string. Astra Trident REST#ZRYL/I% O,

create
TR LAEFRIETT create AT AAstra Trident R INZRIRAIE Lo

Usage:
tridentctl create [option]

A PRI ;
backend: ¥EimAINEIAstra Tridento

delete

{EEIMIEAT delete AT MAstra Tridenth IR — S0 2 B S,

Usage:
tridentctl delete [option]

B FsET
* backend: MAstra Trident?#ilfr— P22 MEME SR
* node: MAstra TridentF iR — N ZCSITI =,
* snapshot: MAstra Tridentilfg— 1k Z M EIRER,
* storageclass. MAstra TridentdflfE— 3 ZNEHES,

* volume: MAstra TridentFMlilig—Nal 2 MNE(ES
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get

ERILUETT get FITF MAstra TridentBRER— NS Z N E RIS,

Usage:
tridentctl get [option]

B AT

* backend: MAstra TridentiREX—N3 Z MEE SR,

* snapshot: MAstra TridentZREX—1 ¢ ZMRER,

* storageclass. MAstra TridentfREXR—1 3 Z MNMEESE,
* volume: MAstra TridentFREX—PaZ N,

images

AT LUETT images FAF$TENAstra TridentFhrE A 28 IR RV,

Usage:
tridentctl images [flags]

#R&: *-h, --help': Help for images.
* -v, -k8s-versionFERTER . KubernetesEEEHYIE X s,

import volume

BRI LUIETT import volume BTGB EFANEAstra TridentdJar<,

Usage:
tridentctl import volume <backendName> <volumeName>

Al
volume, Vv
flags

* '-f, --filename string. YAMLZXJSON PVCXHHIE&IZ,
* *-h, --help. HAIEEEN,
* “—-no-manage. X8I}EPV/PVC, FEREELEMEHEIE,

[flags]
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install

oI LUBETT install AT &% Astra TridentBViREo

Usage:
tridentctl install [flags]

flags

‘——autosupport-image string: AutoSupport ZENEIE 23RS (FRIA A "netapp/trident autosupport
© 20.07.0"o

* “--autosupport-proxy string: FF&RiZAutoSupport &MBIAIBAYMNE/ IR,

* “—-csi: RECSI Trident (EAFKubernetes 1.13. FEEINEE]).

* “--enable-node-prep: RIAET R L REMFNRGE,

* “--generate-custom-yaml: EARREERMABTHIER FEBRYAML o

* *-h, --help: L&A,

‘—-image-registry string: PIEBBREIEMFRAIHIIL/HO,

* "—-k8s-timeout duration: FiBKubernetesiZ{ERYERT(ZAIAEFI3MO),

* “——kubelet-dir string: kubeletZPRESHIENALE (FAINE S "Ivar/lib/kubelet")o

* “——log-format string: Astra TridentBEIERIEI (XA, json)(ERIN A "text")o

* “——pv string: Astra TridentfEFHRE PV FRAIHIRLL R IRARTZEIE(ERIA A trident ")o
* “—-pvc string: Astra TridentfEFARIEREPVCHIR FRA]HfR I & FRAIZIE(BRIA A trident ")o
* *--silence-autosupport: AEHANetAppAkiXAutoSupport #EFEL(RRIAFtrue)o

* “--silent: EREHEBAAS KL,

* “——trident-image string: BLIEMAstra Tridentbi{&,

* “--use-custom-yaml: fFRIEEBRPIERILEYAML M4,

* “—-use-ipv6: TFEHIPv6#{TAstra Tridentfy@ S,

logs

eI LUBETT logs BT MAstra Trident¥JENHERRE

Usage:
tridentctl logs [flags]

flags

‘-a, --archive:! [FIEEBWA. SNERFE BEEIEF I,
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* “-h, --help: BEZEEEN,

* -1, --log string: BERRBYAstra TridentHE. Trident FIEY—™ "auto"|trident IEIERT "All"  (FRIAS

"aUtO" ) o

* *—-node string: BEMHPYET mPodHERIKubernetesT R & o

‘-p, —-previous: ﬁﬂyﬁﬁﬁ@%ﬁj‘—ﬁl ElJ Elp\(ﬁﬂ%ﬁr)

* “--sidecars: 3KBXsidecarazstIHE

send

BB LUIETT send AT MAstra Trident R iIXZ B RS S,

Usage:
tridentctl send [option]

B] AT :
autosupport: FFAutoSupport |31 & IXLNetAppo

uninstall

B LUEYT uninstall FAFEIEAstra Tridentd9inE,

Usage:
tridentctl uninstall [flags]

fr&: *-h, --help: EFHBN, * --silent: HEHEZERAKXZ

update

&R LUBTT update FIFTEAstra TridentF SRR RIS S,

Usage:
tridentctl update [option]

A RN ;
backend: ffAstra Trident EHF/FiH,

upgrade

B LUETT upgrade BB F1EAstra TridentfRAKZR TRRVEE <

Wi,
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Usage:
tridentctl upgrade [option]

B FRIET .
volume: F—PHBZMNKAEEMNFS/ISCSIFREICSI

version

A LIETT version FAATFITENRRZASAIATE tridentcetl URIEFEBITHTridentBRSS,

Usage:
tridentctl version [flags]

& * --client! RIREFIGRA(FEERSEE). * -h, --help: hRAHEEE,

256



SRR B AR ZS

MNREKIBITRMRE, WA ESE LHIREAE Astra Trident X4,

(D) =izt Astra Trident BISCRYAT T A 1BV BA SRS & 7R

+ "Astra Trident 21.04"
+ "Astra Trident 21.01"
+ "Astra Trident 20.10"
» "Astra Trident 20.07"
» "Astra Trident 20.04"
+ "Astra Trident 20.01"
+ "Astra Trident 19.10"
+ "Astra Trident 19.07"
» "Astra Trident 19.04"
» "Astra Trident 19.01"
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