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A 7 Astra Trident ~ &= LUfEEAVolume SnapshotZRIEILFHIPV o {EAFlexClonef: TR B LEIRIBAIPV ~ U
EONTAP ZIERZIRAITIRINAEAICVSE R © WEIREREZIIPVE « B AR & ESnapshot KRR ERY

FlexClone ° © solidfire-san SEENTEREMAElementRASHIREER ~ (EREBEIPV o ZUE ~ EEWRTER
BRI o

EREEE RN

EEFEE R T EAstra TridentfVEF & IR B Kubernetes Z iR MR B
StorageClasses ° BIEE R UEBERNBIRAZERNSGN - EXZEHF@E ~ H0MiL
B MEERFERIHIRE - MBERETEHRIE storageClass IEEBERANRFT SIS
RN ER R - BinEEHNBiInEE o

R EREEE RN

EEEES R EJsonZK YamIEHRIEZZM T Astra Tridenti i L EHRERGEFEA ©

. St
Premium =
: Standard Storage Classes
Extra Protect|
- Rrotesion
1 |
|I |

Virtual Storage Pools

[Abstraction layer)

Multiple Backend Types

AWS Region 1 ANF Region 1
AEERERNFEZIMEENEARER « BEHRIFETEHRTE « LERAEMAERERN « MBEERER

AMAREREE —ENZEREE (BREAREENER) -
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@ EEERFEFEER  A7EAENIRIFERTREEREENIER - It - BRERER
BAEUORA ERENNEBMY - AEEMHERERM

RERD A EER AR IFGENARKIEE - REENRE « ERIFESENZI - FEETRSRLILE - HEEES
EITLEH storageClasses ° MEHARMEESABEEREFMER — NS ERE - BERKREZE 'R
BEfcY) ~ MERBAEEEFNREZEER - IEEHER « RRAKERMETE « AI2EEEE R
FERERRAERLBNENSEET « AMEESARONFERE « IRREERRREH/NE -

& StorageClass ZEBSRENMTSHHRVRERAR ZEANERE RN - ERERNERSETIER
+ .

=HEE &5 EEMRBECE
= MAE=1BE LS

1= RMAE | =tBREY FHEFF

in fuE (REP - 7aED) MA—4B{E

notin XMAERIEE (3R ~ 1) RE—HBER
<key> fR& FERMERE

I <key> IReE EE

VolumefzEXEf4H
EABEfEAstra TridentBIER AT "Volume ZELEF4R" ©

MBEERNRCHAP - RILESBAT « UAFCEIRI BN FAURIBMIIRS o ko) - MB
(D i Tesiy #stepfERAstra Trident ~ RFTLURBEASE o Astra TridentfE 4 A4 34ISCSIE R
ECERZSUS - BIEFICHAP -

EABEZVolumeZENEF4H

Astra TridentBI &£ f3 VolumeZEX B+ 1H ARIZHI ELFRACE Z HARR @ BY7FEN » MIR(FACHAP ~ RIS SHiB R RITFEEE
#H trident BRIFEGTEAEREPISE —HZEFEELAEID

B FAAstra Trident& 1§ it & S E R ENEZIEHAR RN - EEAEBITEIUSBIEFIEHE - FEEHEY
AREE  HFRIRS ZHIL EAstra Trident ~ T E BB S Kubernetesz £ EEEIZAAYISCSI IQN ~ FLEE
A RE R EZBIGFIA ENHIEE -« TAZEZED « EOEEETNSETEEE -

B AR BECAEMEAIKubernetes R ~ IMEZERAZEFIEHE - SEFHAHERZSIES64EION ~ &
BN E R B EFEEHE - TRERZSWEFNEFENFER T « £EPRZ256{EFEREREEREFE
HATHIRE o YT VolumeFEXEHERRHMIRE « 552/ "HiZiEE" o

MRIEEEERTARERERPIERER trident FEEHEEEAEMEHE « BERIID trident FEFH
fFENEHAE -
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FYa A

BRI A

NetAppi{itir ENFTFART BRI « (CRILURBHA "NetAppiiFa" o
T AR

B HER RIS — @V FEIRIE « H LN E T = fiBtKubernetes#& &£ Astra Trident © 527K Astra
Tridenti iR RESFBREEST ©

B—EFEBEBEREE "KubeadmZEEF5E" HHKubernetesiz fit o

@ EARREZIE E A EEP RS LIS S ERKubernetesE 5 © A AKHEIRMAVEIEZESD
Eiem  BIUIEFEMMERNERE

MREEEE—REHKubernetes ~ FFAERE LS TR "s5iwiEE" o

AR IR ARG ~ Bim K EKAARE « FREF -

(D) =Zmm@Aasta TidentESRIGERES « SR S o

ERfAstra TridenttIEEE:122.10
I FH4RZE Astra Trident 22.10*Z A1 ~ BN BLEBETHEEEN

<strong>ff}*Astra Trident 22.10</strong>HIEE &

* Kubernetes 1.25I37E B £ Trident P EZ 48 o A4k EKubernetes 1.2527 i ~ fEAZBHLTFHER
ZF Astra Trident 22.10 ©

* Astra TridentIR7E B SEHIFITSANIRIG RV 2 ERCAARRER « ZRERNESR
@ find multipaths: no EZERIE.conflgEH o

EAIFZEREMHRIER find multipaths: yes 8 find multipaths: smart %

BHRK. Conff“%EPEﬁTEﬁgfﬂHﬁgiﬁﬂ Trident@s%#M find multipaths: no H21.07
RS LAZR o

SRR (FEE83)
Astra Trident>x iR 2B A 235 | EMHRES ~ €4F !

* Anthos on -Prem (VMware) FAnthos onf#t4%1.9 +~1.10 ~ 1.11
* Kubernetes 1.20 - 1.25
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* Mirantis Kubernetes Engine 3.5

* OpenShift4.8~4.9+~4.10+4.11
B AR AL IE TridentEE F ©
* Anthos on -Prem (VMware) #FAnthos onf&141.9~ 1.10 ~ 1.11

* Kubernetes 1.20 - 1.25
* OpenShift4.8~4.9+~4.10~4.11

Astra Tridentth SEEA ELfih 2 E18 B B I EEMKubernetes ZE mIZFLEA « E#EGoogle Kubernetes Engine (GKE
) ~ Amazon Elastic Kubernetes Services (EKS) - Azure Kubernetes Service (KS) -~ Rancher&VMware
Tanzu Portfolio °

<ENRE (#F)
HE{EAAstra Trident ~ GHEE 7| —HZEZRNER
* Amazon FSX for NetApp ONTAP E
* Azure NetApp Files
* Cloud Volumes ONTAP
* AR GCP Cloud Volumes Service
* FAS/AFF/3EER9. 35, EHThR A
* NetApp All SAN Array ASA (ESAN)
* NetApp HCI / Element&ti& 118 E ik as

INEERR

TRIFEERBPILAstra Tridentir2sHYA] FATHAE B L 2 #EHIKuberneteshiR s o

IhRE Kuberneteshi s EEINFERE ?
csi Trident 1.20-1.25 &
Volume Snapshot 1.20-1.25 &
A B Volume SnapshotfJPVc 1.20-1.25 =
iSCSI PVEAEE K/ 1.20-1.25 =
ENEMmCHAP ONTAP 1.20-1.25 =
BhAREE L RA 1.20-1.25 =
TridentEHEF 1.20-1.25 =
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Ihie Kuberneteshi 7 EEIHEERDE ?
BEITIEEERER (FEAR) 1.20-1.25 &

iy

csithi 1.20-1.25

BEARNERIERRS
BEAstra TridentIi RIET 37381 REEERM - EEMN TIIEBMAIERERE !

* %O0penShift Container Platform3z1&#IRedHat CoreOS (RMCOS) hrZx
* RHELZ{CentOS 7.

* Ubuntu 18.04ZEF#rhRA (R¥FrhR4<22.04)
* Windows Server 2019

KF8:% ~ Astra TridentZE A 2T HIT ~ A EEEFILinux TIEE LT - A8 « BLEE T HBEEMFERE
ZENFSH E i aKiSCSIERB 2 sk i & Astra TridentiZ2EMVFEIEE « RICERANEBIETE ©

o tridentctl AR AEELLLinuxARAPIERI—FE_LBTT ©

EEAERR

REAPHRBIGTE « BEEEETHNPIAEET FLRENFSHI/ISCSIAARER o 520 "HiEdE UBUSES
Hifl

Astra TridentFI SE R EHREFRMET —LEE « FEARIFAER - F2H HiaE" UISFHASER -

ContainerfR &1 ¥ FERYKuberneteshikZx

HRERZE « T7EER L Astra TridentFi BRI AR EER o (£ tridentctl images ANERE
P B SRR B BRI < ©
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KuberneteshiZs
v1.20.0

1.21.0KR

1.22.0H%
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Containerf& &

Docker ° |O/NetApp/Trident : 22.10.0
Docker ° 10/NetApp/Trident E&1%41E : 22.10

registry - k8s.io/SIG-storage / csi BEET1ET ¢
v3.3.0

registry - k8s.io/sig-storage / csi — attacher
v4.0

E$% k8s.io/SIG-storage / csi A/NaAEE © v1.0.0
4% k8s.io/SIG-storage / csi 1REEH : v6.1.0

E % k8s.io/SIG-storage / csi EIELEEENTZ N B 233
. v2.21

Docker ° IO/NetApp/Trident : 22.10.0 (3EF)

Docker © IO/NetApp/Trident : 22.10.0
Docker o 10/NetApp/Trident HE&1Z1E : 22.10

registry - k8s.io/SIG-storage / csi EEFET ¢
v3.3.0

registry - k8s.io/sig-storage / csi — attacher
v4.0

E$% k8s.io/SIG-storage / csi A/NaAEE © v1.0.0
E$% k8s.io/SIG-storage / csi REAME : v6.1.0

E % k8s.io/SIG-storage / csi EIELEEENTZ N B 8228
. v2.21

Docker ° IO/NetApp/Trident : 22.10.0 (3&F)

Docker © |O/NetApp/Trident : 22.10.0
Docker o 10/NetApp/Trident BE1%1E : 22.10

registry - k8s.io/SIG-storage / csi BEIZT :
v3.3.0

registry - k8s.io/sig-storage / csi — attacher
v4.0

E$% k8s.io/SIG-storage / csi A/N\aAE : v1.0.0
E$% k8s.io/SIG-storage / csi [REAME : v6.1.0

E$% k8s.io/SIG-storage / csi ENEAERENFZ T B 5788
L v2.21

Docker ° IO/NetApp/Trident : 22.10.0 (3&F)



KuberneteshiZs
1.23.0kk

1.24.0Kx

v1.25.0

Containerf& &

* Docker ° 10/NetApp/Trident : 22.10.0
* Docker ° |O/NetApp/Trident BEh1E : 22.10

* registry - k8s.io/SIG-storage / csi EFHIEL -
v3.3.0

° registry - k8s.io/sig-storage / csi — attacher :
v4.0

* &% .k8s.io/SIG-storage / csi K/NVFHE © v1.0.0
* Z$% k8s.io/SIG-storage / csi TREEH : v6.1.0

* Bi% k8s.io/SIG-storage / csi FiELERENTE N E ERES
. v2.21

* Docker ° |O/NetApp/Trident : 22.10.0 (A)

* Docker ° 10/NetApp/Trident : 22.10.0
Docker o 10/NetApp/Trident HE&1Z1E : 22.10

registry - k8s.io/SIG-storage / csi EEFET ¢
v3.3.0

registry - k8s.io/sig-storage / csi — attacher
v4.0

E$% k8s.io/SIG-storage / csi A/NaAEE © v1.0.0
E$% k8s.io/SIG-storage / csi REAME : v6.1.0

E % k8s.io/SIG-storage / csi EIELEEENTZ N B 8228
. v2.21

Docker ° IO/NetApp/Trident : 22.10.0 (3&F)

Docker © |O/NetApp/Trident : 22.10.0
Docker o 10/NetApp/Trident BE1%1E : 22.10

registry - k8s.io/SIG-storage / csi BEIZT :
v3.3.0

registry - k8s.io/sig-storage / csi — attacher
v4.0

* &$% k8s.io/SIG-storage / csi A/VFEEE @ v1.0.0
E$% k8s.io/SIG-storage / csi [REAME : v6.1.0

* &$% k8s.io/SIG-storage / csi EiBLERENTR T B 8RES
L v2.21

Docker ° IO/NetApp/Trident : 22.10.0 (3&F)
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7EKuberneteshiRds1.20 & E Tk Lk ~ SBERABEREEN registry.k8s.gcr.io/sig-
storage/csi-snapshotter:v6.x {EEUTER FERMER v1 lRAIETERHE

@ volumesnapshots.snapshot.storage.k8s.gcr.io EREKRHUMRR vibetal HRads
ACRDIRHE/AIRM v1 HrZs ~ S5FEHBEE8ER registry.k8s.gcr.io/sig-storage/csi-
snapshotter:v3.x MR o

ZRELAE
el LUEA TridenttB R Fa 18 Ao ZpE Astra Trident tridentctl ©

1£22.04kRRBA%A ~ B4 Astra Tridentt ~ AESEIBM A GBEMEL o TEERRET - Astra
(D Trident@ TR (EHHNRTILE  WELBIRBBBELRE - BT tridentot] 7122045
AT LURISZRAE B R Trident ~ 1B ESHRIR EARISZR4222. 04225 o

ERflAstra TridentfIEEE:122.10
4R ZE Astra Trident 22.10*Z A1 ~ BN BLBETHEEET

<strong>ffi*Astra Trident 22.10</strong>HIEE &

* Kubernetes 1.25IR7E B E TridentP X EZ 1% o A4k EKubernetes 1.2527 Al ~ B4R
% Astra Trident 22.10 ©

* Astra TridentIR7EEMRSRGIMITSANIRIE RS EREHERRER « BERERNES
@ find multipaths: no FEZEE.confi§ZEH o

FRIFZ EREABRE S A find multipaths: yes of find multipaths: smart %
BIRIE conflERPIEE ERI LMK o Trident@EMFERA find multipaths: no H21.07

RRAS LAZR o
EERETT A

ARV EEERAMRESESE  FER TYIFEER

{EB TridentiEE FHIBF14
o "TridentZEH F" SEIAEEE Astra TridentZ R K BEMEREPEERAVABIE 5% o MBI — LA RGN - 5526

Trident& B R FABIER:

BIAERINEE

&AL BE 3 Astra TridentZ2 s ~ i F ENIREVEM AR RIERIRE GNP E R BIMELEE - BIRFERTEAHIP
ZFf trident-operator-<generated-id> PodB &1L ° tbtPod® 2k TridentOrchestrator

2 Astra TridentZ2EICRAIER R B —EEAT TridentOrchestrator ° #A)EE:R ~ IR{EABAHEREEF
HE—(EAstra TridentBI{T{ERE « WIEHIHRTE  BRZEEEESRY - ENTEETEE (HINRIFRIER
ENRLEUHERTE) B~ RIEE GO RIMAMIEEELEE -
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BRENRARE

TR LIRS B E — R EMIRAREE - MRFEMRE TridentOrchestrator EMEE o FIUN ~ (R
R ERI A Astra Trident?R E £ EFEE0ERAVZEHGI o

+ T Y=

EEEEM -~ sB5BHEH TridentOrchestrator MERE spec.debug £ true :

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

Z1%& TridentOrchestrator B8 - EEEGRIEEMMEMIRARE - ErIEEHEEIINNPd ~ LR
B %R o

BEIEKubernetes 4K

B & EKuberneteshR AR E X IBIVIRAET « EEE T BHEMIRTEMAstra TridentZ g ~ WAILAEE ~ LUFE
FE&Kuberneteshr 2B ZEK o

@ MBHEEAREARATZEMRRZE « BlIREERE LI Astra Trident o YNRIZIEE B L2 Astra
Trident ~ B @ EETRES « F5H Astra TridentZ i E A= T IEHIKuberneteshR 2~ _F o

f£fBlueXP (A& #%Cloud Manager) EIEZKubernetes#

B {FEFBlueXPRJAstra Trident" ~ &R IUAFA K E ZFHRAIAstra Trident ~ it R EIRHFLER ~ Ui HEBEET
{EIRIR ~ LUK fEFRICloud Backup Service NetAppfE{2154&HYVolume © BlueXPz 1k {# B TridentiR{EE FENT(E
FBHelm3&{TAstra TridentZBE o

AIFF{FE FAHelm
MBEEEMEAHeImBIEMNERIZ « Astra Trident 21.015944 ~ Bt AT LUERHelm2R EIELE o

{EFABSI# tridenctl

?g%@iﬁﬁ MEBELEARE  EBESEBTHE « AIEZEER "5A" - EE8fFEAstra TridenttV B4R 75

FERERAZABRFNEE

FHEERBEEE T EZZEBEBNER - TEARBLZA « MEZZ B TIIER tridentctl BEEUE
BEDERNIE - RZIFAR -

* SEMERERN AR IR LS Astra Trident © WIREEZZ tridentctl ~ TEZERBEERARY
tridentctl ZEMARIRZL S Astra Trident © [E#M « IR EEEUREE —FEEPE « BIFEZREE
TridentOrchestrator WERE spec.uninstall=true fRFRZEEAstra Trident ©

* MREREBIRRERUEEELERIEE tridentctl HEEPEAstra Trident ~ RFEZSHREE
TridentOrchestrator MERAE spec.uninstall=true EERZIEAstra Trident o A MR
TridentOrchestrator UREEELE o ABEIUFEHALE tridentctl e

* MREBEFHVIREERIE « MBEBEERAUHemBERNTridentiZIFEEE - MEZ L FERIRLEE
1RIEE ~ ABBRITHelmZ &  ME—2K ~ HelmFiAEARE R B FARIREA RN TridentBH F - IRER
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B ~ BHelmE Trident& @ EHERF SR « WA REERE RN AERRESR - MRES
“tridentct! IRIKERE « EEILAEA U Helm B EFRAVERE « MA LRSS o

BRAREIBIET
B=8H A0 LAEZE Astra Trident ©

EKubernetes#& & _FEE Trident@ & Astra TridentZ 22 N HITHIIE(EE :

BB AEE BRI ContainerfR 5
s BT ZEM/SEEBUHRE ~ TEKubernetess= £ IFRE S EEL_E#11TAstra Trident Pod ©

EENIEEER S EMERNE T

* {fF tridentctl install

* FEATridentE& F o K] UAFE T FEHHelmZKEFE TridentiEHF ©
ERETEEN L EEAstra TridentIREE 5% ~ BANAZSHAZRERRGINIRIE ©

REARERE

EEHITEFEE « EILUFEA --image-registry WYARFEERIEIE tridentctl install IERFAEIRE
Bk o IRFEATridenER FHEITEE ~ B EJLUIERE spec. imageRegistry EEKBIH
TridentOrchestrator o IEEIREES "Tridentf " ~ "Trident AutoSupport Y&l 5 "M KzKuberneteshR ZsFir
EMcsi sidecarff{g o

EAEBTEE « EEIMUER tridentctl EETridentERNEFFE - SEIEEE « BUHRENE ~ IRFBIRS
LK Astra TridentfE ZEBIZRFTEIIVEREAE o

MEEFTHBENFASN AR TR -

* "B EEERE"

*

NRICEANIARIRGETEFE « BIZIIE /sig-storage BIAABERURLAERE - EAH

@ FAEEREF tridentctl BPE ~ [BMEZFRH —--trident-image M --autosupport-image
BEPRCER --image-registry o MIREFEA TridentER FREPZE Astra Trident ~ 557
TEOrchestrator CREZ7EA tridentImage Ml autosupportImage IR o
EinEE
UT 2EmEPEBRFNSFREEE
* BIBBBEERRAH kubectl EEEEBE Astra TridentdVizintkss L o
* itKubernetesE S HARRRIEZE « AR E KUBECONFIG iRimtkas EAVIRIREE o

* BR#) xubectl get nodes A< KRR TAELF EFTFRIKUbernetesER & ©
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s FREEZESER RIS TTHEE °
HithE ®4HRe=ETE
EVMware TanzuZE 4B & ZE L %8 Astra TridentfF ©

* BEEVATERNHERN IS -
* o —-kubelet-dir IEIEMERTE Akubelet BRI E © fKkFE * B2 /var/vcap/data/kubelet ©

{FEAEEKkubeletiiE --kubelet-dir BRIBEARTridenttE& F ~ Helm# tridentctl 2[E :

EiTrident’=E & —{E3PE
&Rl LUER TridentiE & T 2K 28 E Astra Trident ©

ERfAstra TridenttIEEE:122.10
I FH4RZE Astra Trident 22.10*Z A1 ~ BN BLBE THEEET

<strong>fiitAstra Trident 22.10</strong>fEE &

* Kubernetes 1.25IR7E B E TridentP R EZ 1% o A4k EKubernetes 1.252Z Al ~ B F4R
Z Astra Trident 22.10 ©

* Astra TridentBR{EEISRFIMITSANIRIEF L BRRCAHREGFR « BEEHENES
@ find multipaths: no FEZEERE.confl§ZEH o

ERIFZ ERABRES A find _multipaths: yes o find _multipaths: smart %
B IRIE . confiERHPRVE G ERH KM © Trident@sEFEH find multipaths: no H21.07
RRASLAZR ©

Trident’&E & ZLBEIE
EEER THIREA R — KEBETridentEEF :

* R Trident "£/E%" | HelmBEIRAIBE TridentiZEBHF ~ MEE—P PR Trident ©
* FF)  TridentiRE AT AN REER F RIEIARBYIHFRIES -
o B #ITTKubernetes 1.24BRE4RAVEEEE « 55(EMA "bunder_pre_1_25.yaml" o
° BN #ITKubernetes 1.25¢ EFThRZASHVEREE ~ 551E R "bunder_POST_1_25.yaml" o

R "E A AT ERIE RIS o
Basa TR

EEEZpE Astra Trident ~ ABRTE FHIARIEMHE :
s IREEA BTS2 EKuberneteshiRZs Z Kubernetes & £ FUSEEERE R o 1R "S23K" o
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https://github.com/NetApp/trident/tree/stable/v22.10/deploy/bundle_post_1_25.yaml

s EAIATFEGIE ANt App TR R4 ©
o IRA] LA FRBE Kubernetes T EERELHI S AR & o

s I@E—EBLinuxEH# kubectl (8 oc (MNRIEEAOpenShift) BZRIEENETE A EIREEHEHANKubernetes
FE o

* BB R E KUBECONFIG I5AKubernetesiE £ 4HREMVIRIZ & o
s IRE B "EfEAstra TridentFr ERIREE"
* MNREFERAKubernetestBECDocker Enterprise « "s5 1k BT F EREYFACLITZEL" ©

THREMS ? KT | sEIAFIRALEIE -

ZEETridentiR{EE - W {FEHAHelmZEAstra Trident
FERAHelm#I T HRI L ER R ERE TridentEE F

CRENEM

BRT LSRRG 250 « BB EAHeImEBE TridentEF F ~ LEFE T7EE

* & "ZHEMIKuberneteshR A"
* Helmhfizs3

1. Fri%TridentdHelmfETEEE :

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

2. {M helm install BAQALISEERERTE - FFSH T5EA

helm install <name> netapp-trident/trident-operator --version 22.10.0
-—-create-namespace --namespace <trident-namespace>

@ MREBELKL A TridentBILdF A ZERM --create-namespace B A ZEIEEIMNIH R IR ©

REHEAEMBEIEARERNTGE -

* ——values (& -f) :IEEEFEBEENYamiEE - EAIUSRKIETE « REEMERZEL
--set . EMTITHIEEEBE

g0 ~ SERITERE debug FBHIT FHIDEE ~—-set %

helm install <name> netapp-trident/trident-operator --version 22.10.0
--create-namespace --namespace --set tridentDebug=true
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° values.yaml {EZEEHelmBEXRN—E5 ~ IR EIREERETERE ©

helm list BEMZEERVGHAER « flUNHE « e 2= ~ B3R ~ AREE « FERRERIRE ~ BETHRIEE o
FEELETridentiEHE FI Z & Trident

HITERY) T ER ~ FENEPE TridentiZE&E T ©

$ER1 : ¥EfKubernetes £ B
BEEEEZ ALinuxEi - ABRHERCEEEIE BE - "ZiEMKubernetesE=E" [SIEENERER o

@ fEFOpenShift ~ £/ oc MIE kubectl AL TFRAARHIR « FBARMITRA : admin*E A oc

login -u system:admin 3{ oc login -u kube—adman

EEEEKuberneteshi s ~ sBHIT MG S -

kubectl version

EETELRETEAKubermnetesE=EEIRE#R « BFHIT G

kubectl auth can-i '*' '*' --all-namespaces
LB AI LTt Docker HUbEXENfE IR {EAIPOd B BPod BB EEIFRY  AHIT RIS :
kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \

ping <management IP>

TE2 I THIREEEE

M21.01F3% ~ TridentiEB File=5EE o EEFERTridentiEH FIRZEETrident ~ WAJBEIL
() rridentorchestrator ESTERESE (CRD) MEHEMER - FEREAstra Trident2 A1 » 10
FEZ LRI TE LY BARRTEIR(ES o

1. AR T HEER AR A A TridentZEFZ X EH "GitHublY_AssetsEFL" o

wget
https://github.com/NetApp/trident/releases/download/v22.10.0/trident-
installer-22.10.0.tar.gz

tar -xf trident-installer-22.10.0.tar.gz

cd trident-installer

2. {ERBEENCRDEEEREI TridentOrchestrator B ERHBEIAEEI TridentOrchestrator
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3.

4.

5.

24

HEBEIIBERUELERIFENGE -
HAT A& S !

kubectl create -f

deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
21 TridentOrchestrator BIUKPEKRKHZE R TVIREENEMENER !

o BEENRFSIRA

- REABNEEARREERBIRE
o EHERIPodSecurity/RHl

c BEEARE

TridentZERN B S ERELEERNENEE « IRIFFER « RIFEFIEEP trident SHRZER © 4
RRZ trident REFAFEFE  FEATIENBERBIIGRZER o

kubectl apply -f deploy/namespace.yaml

AIEIFTER L BERFPIBEHE T trident tpZM ~ EREZEH serviceaccount.yaml »
clusterrolebinding.yaml # operator.yaml RRMBEN AL bundle. yaml °

HIT RIS UEMYamBELEEER bundle. yaml {#H kustomization.yaml :

kubectl kustomize deploy/ > deploy/bundle.yaml

HIT T S UBI BRI FEEEE !

kubectl create -f deploy/bundle.yaml

++

BERMERBEIRFENIRE  FRIT DR -

kubectl get deployment -n <operator-namespace>

NAME READY UP-TO-DATE AVAILABLE 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

EE BRI —(EE S E T — (8 T EE8: L B{T40Pod ©

(D Kubemetest s RS —(EBH T HITIER" © BRI TridentBIBENSEHE o

WEE3 . #1I TridentOrchestrator MZ%ETrident

CIRE R U EREE R Astra Trident ! FEEE I TridentOrchestrator ° TridentZEEF2 R HEM#E L
HEEHES TridentOrchestrator ° EZRENFRILEE trident SRR TR ©
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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:22.10
Autosupport Proxy:

Autosupport Serial Number:

Debug: true

Image Pull Secrets:

Image Registry:

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

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

Trident@ & Fel:EXERAFREM « BiJAstra TridentfI LS, TridentOrchestrator (RIEER/ "HET
Y TridentZpE" o

AYAREE TridentOrchestrator ISHHZEE TR « WEERZEM Tridenthi s o
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EEEH
38

=R EH

BRIEEIEEFEA LT A% 4 Astra Trident
TridentOrchestrator CR.

Astra TridentB {IhZe4E o
A2 ~ 121FE EEEbRZEEAstra Trident

spec.uninstall=true°
Astra TridentEf#kR %24

SEERARIE (B - ERTSAEIRZE Astra Trident
; EEER B ESCILARRERIE - MRUILRREEF
£~ SRR

EEEFTEEMRANRZE

°© TridentOrchestrator KEMH - 3—ECEKEF
o

ZHEEHAAYARAE TridentOrchestrator EEHKIR Installlng Z Installed °c IREEHRE Failed AR
ERHI2EEREBITINGE « BREZIGTIR(EERECER - AR "SR BE °

SR BB BERIIMPod ~ FEsPAstra TridentZ &2 BB !

kubectl get pod -n trident

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

e LER tridentctl BEZR

./tridentctl -n trident version

Fom o from e +
| SERVER VERSION | CLIENT VERSION |
pom e frmm e +
| 21.04.0 | 21.04.0 |
Fom e oo +

MELEAILEERT R In - F2H "SERTE -

gt Astra TridenthRZs ©

Q@  WESEBHRIERIHRIE « S SR BR -
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BHi]Trident&ZiEH ZPE

TridentEH Fr:EXE AP B E5TAstra TridentZ2E TridentOrchestrator iR

1%

YNRITAEE
FIfRREEN BRI YR ERBE -

STZRRBLIMIANS TridentOrchestrator 2 AEF ~

TEZZEFER tridentctl EXE

spec.namespace {EFH5E TridentOrchestrator FRinZEEAstra TridenthIep B 2R o B2

O

HRBE Failed © Astra TridentRiJ B iErn L T REF5E o

acsp
#BREIEIR

NREF4HERPA TridentOrchestrator B .

28
namespace
debug

windows

IPV6
k8sTimeout

silenceAutosupport

enableNodePrep

autosupportImage

autosupportProxy

uninstall

logFormat

tridentImage

imageRegistry

kubeletDir

28

=R EH
it ZdtAstra TridentByen 4 22
EXFHAstra TridentB9{&$EIh5E

F/ES true ATEWindows TIEER
Bh it o

FEiBIPv6ZEEAstra Trident
Kubernetes{E2 i8R

sa7)AutoSupport BEIRFILERMES §

{EX ENetApp

BENEE T EEIRGEMKIE (*BETA* §

)

ERNA 2R B AutoSupport

RIBEIARESAI LN /EIELE « NS
#XAutoSupport  [&38I) IThAE

FARERR L Astra TridentBIFEAE
FE(FAMAstra TridentiR iR &=

[text ~ json]
BLdtfYAstra TridentBR{&
AZPEERAVERE ~ BB

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

F 1% FBkubelet B #RERTE

AL g Astra TridentZ B E#H™* - EREEMEER TridentOrchestrator EEEAMN

£y
25174
llﬁ%&"

H
=]

i

INetApp/Trident B &% 1B
. 22.10.04

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

INetApp/Trident : 21.04

"k8s.gcr.io/sig-storage (k8s 1.19+
) ZXkay.io/k8scsi"

"/var/lib/kubelet"



28 Sk JE%
wipeout EMIBR AT ST BB FRAStra Trident

NERBE
imagePullSecrets A ERE SR HREN IR R B 2
controllerPluginNodeSelect ¥1TTridentiEHlZ3csisMMET HIERME ; =8
or Z Pod Y ELfth BT RAZEENES © IR0

#ipod.spec.nodeSelectortB[E] ©

controllerPluginToleration BREM{TTridentfEd|gzcsisMIER ®FERIE ; ER

s ZPodWAEERES o B
Bipo.spec.TBolerationstH[E °
nodePluginNodeSelector #H 17 Trident Node SCSIJMER mYE(E ; EH

Z Pod By ELfth B EGEEENES © 18T
Eipod.spec.nodeSelectortf[E] °

nodePluginTolerations B2 1TTrident Node SCSISMiME HTERE ; #EH
RZPodHIBERAES] ©
#ipo.spec.TBolerationstH[E] °

()  OBERIPodSHIEMEER - S0 HPodis RS «

4HAREEEA
AU EEREER LMEMY TridentOrchestrator MUBETRE o

EH1 : BEXBETHERR

ERESBFTHERRRER

cat deploy/crds/tridentorchestrator cr imagepullsecrets.yaml
apiVersion: trident.netapp.io/vl
kind: TridentOrchestrator
metadata:
name: trident
spec:
debug: true
namespace: trident
imagePullSecrets:
- thisisasecret
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#H2 : ERMEENSRETEE

I EE5ER BRYN (Al i AR B R R AN 2R SR B E Trident :

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

53 : ZPEEWindows T{EEIEL

LEEBBIREBUNAITE Windows TAEERRE_FETTERE ©

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

windows: true

{EFBtridentctIZpE

o] LB EZFZ Astra Trident t ridentctl © BERIFALAEK "
tridentctl ZPE ~ FA2E "EHi G HIEE" o

EfAstra TridenttiEEE:1122.10
*EFEREAstra Trident 22.10* 2 g1 ~ & BAEETHEEEN
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<strong>Rf*Astra Trident 22.10</strong>FIEE &

* Kubernetes 1.25IR7E EE TridentP R 2248 o A4k ZEKubernetes 1.252Z A ~ RN ZBATFHR
ZFAstra Trident 22.10 ©

* Astra TridentBR7E BB SR HIFITSANIRIEFRIV S BERISAHRNER - BACERNESD
@ find multipaths: no EZERE.configZEH o

FRIEZERRCHRESER find _multipaths: yes g find _multipaths: smart %
BRI confiERHPRVEFEH KM © TridentEsEFA find multipaths: no H21.07
AR ZSLAZR o

B8 TR MES
EEIZE Astra Trident ~ RBHTS TR IEM

* HFIEMKubernetesEE A TR o

* FEUZIEMINetAppETF R AT ©

BESIEFRE Kubernetes TYEENBLHI & HIEE o

* LinuxE# kubectl (B oc (MNREEAOpenShift) BRI TESBIRTCEFEANKubernetes#EE o
* ° KUBECONFIG IRIFE B &@45MKubernetessR EE4HAE ©

* o "BffAstra TridentFrBHIRIE" BEUA ©

* MNREFEAKubernetestBECDocker Enterprise « "s5 1k BB {th{FIHYF EREYFACLITZEL" ©

HER1 : ¥ETKubernetes £ 1E 1%
B ALinuxEi « BB E R EEEIBIEREIER "SZHEKubermnetesFZ 5" TIHEEA N ERIHERR ©

@ TEEHOpenShift » [GHLBERER oc TMIE kubectl FERBRIFMAEAF « LREZTNT RMR

> admin*&E A oc login -u system: admin 3§ oc login -u kube-admin °

EEimEKuberneteshii s ~ s5HIT FIIH< ¢

kubectl version

EEEREKubernetes= EE EIE SR ~ AT MG <

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

EBER T A UEDocker HubEYENEAIRRRYPod » IFEBPod I ERERHFRA « AT AT -

kubectl run -i --tty ping --image=busybox --restart=Never --rm -- \
ping <management IP>
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#AlKubernetesfal IR2SHRZAS o L2 Astra TridentBF & {E I LEINAE o

TER2 | THURBRELEIRZT

@ TridentZ 82 2L Trident pod ~ R EFRAEEEARRENCRDMMG ~ MANIBI1EBITENER Csi
sidecars ~ BN E R EMBZHEEMIINERZE T o

IRBT AR R S R T AR AN B Trident 222 X EH "GitHubfY_AssetsEEL" o
BIgn ~ YR RFHhRA%22.10.0 :

wget https://github.com/NetApp/trident/releases/download/v22.10.0/trident-
installer-22.10.0.tar.gz

tar -xf trident-installer-22.10.0.tar.gz

cd trident-installer

HEE3 | ZdtAstra Trident

1T ~ EFAEN AR ZdEAstra Trident tridentctl install AR% ©

./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=22.10.0
INFO Trident installation succeeded.

@ EEEWindowsEiRL_E#1TAstra Trident » 35HTE —-windows TERMTHIER s

./tridentctl install --windows -n tridente°

ZRENTTAHE - FETEL TN L - iRiBKubernetesE EFRVETFHE « FAISEEHEZMIPod !
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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

./tridentctl -n trident version

Fom e oo +
| SERVER VERSION | CLIENT VERSION |
Fom o from e +
| 22.10.0 | 22.10.0 |
o frmm e +

EE5TAstra Trident4BRE ~ SRAEBHIT "SFEE T(E" o

MRZERRERRKINTERD trident-csi-<generated id> BE*FITH*AVREE - RTNF A HAKRZLLE o

() WE@RBIRIORIE - HSH0 SR o

EHEN:EIES
RE L {E A Astra TridentZSE 2R B TZE

RABRRZEIZR

Astra TridentZ 25120 ARG HET B o B0 ~ MNRIEE R TridentBRRE R BB FETFE ~ BRI LUER KI5 E M
5518 --trident-image ° MREER TridentPR K i csi sidecarBAREREIFABH#EE - RFEHIETE
ZEFEEMNNE --inage-registry X228 ~ AT <registry FQDN>[:port] °©

WNRIEFEAKubernetesfIEEMRRRZS « EH kubelet REERHREBII—ARRSUIMNIRE L
/var/lib/kubelet ~ BRI LAERRIEES LK -~kubelet-dir ©

NREEEBTRE - MARELEERNSIEBAET ~ el U BETEEESR o H --generate-custom
-yaml 2 EFELEENPEIL T7)YamItES setup Bt !

* trident-clusterrolebinding.yaml

* trident-deployment.yaml

* trident-crds.yaml

* trident-clusterrole.yaml

* trident-daemonset.yaml

* trident-service.yaml

* trident-namespace.yaml

* trident-serviceaccount.yaml

* trident-resourcequota.yaml
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EXEEEREZE - B LUREE CHERIMLUERL ~ A8 EA --use-custom-yaml UZEBEFTEE °

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

T RIE ?

ZBE Astra Tridentz % ~ o] LUEEIE T B 0s ~ BILE1FHER ~ BCEHIRE « U KASHERE
E#HEHEPod °

TER1 BB

CIRERT LB IR L1215 ~ FAstra TridentFARECEHAIRE o B EEEM - 5581 backend. json BEHNER
FEURER o FRIEBIRIER AVAAREAEEEHI AT EPIRE] sample-input BEE ©

E2RE HEREE NENAARIREREREERZNFAEN B2 -

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

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

P P memem=== it
Fommmmmoe Frommmmomos +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

Fommmmmmoomo=s Fommmmmmomoomomm= B
Fommmmm=e Fommmmmme= +

| nas-backend | ontap-nas | 98el%b74-aecT7-4a3d-8dcf-128e5033b214 |
online | 0 |

Fommmmcmmmmmss Fommmmmmmmemsmsss it
Fommmmm== Fommmmme== +

MRBITR ~ RBIHERRARRE o EEILIIT T < RIgMRECE: ~ UAIEREA :

./tridentctl -n trident logs

Eﬁ*}%F‘nﬂ%Z?ﬁ « REROIE T IRRIFE « RABREE—RENE - MEEZ5REHEWER - AR "R &
'z o

TER2 | EAHFEER

KubernetesfEAEEAEENFEHIFRES (PVCS) REEMIRE "#1F1E5" k%18 - £AESRRFAE
# ~ (BfREFLER S A BB PR E RN E R EE%EEE (AR RTrident) ~ UURZERIHEFREERNERE °
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B #7F5ERKubernetesfE B EIEE MR EEMIEE o S8R EERBEE L —ES R ELNE IR
LU{EAstra Trident{# & RECE VIR E o

EEBEMNHEENRUAERER sample-input/storage-class-csi.yaml.templ ZEIZTFEMIAVE
%2~ B BACKEND TYPE (#17ERENITER 218 o

./tridentctl -n trident get backend

foss=ms=m===== e fememsessssss s s sese s esosssss===
e frommmem e +

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

fomm e fomm - o
e e i+

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

fossssmmm===== fosssmmmsmmssas=s et
fem====== fememe==== 4

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

iE&Kubernetes¥F ~ FRLUE BRI LAER kubectl fEKubernetesHiE I ©

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

N

IR EFEZ S & BKubernetesFlAstra TridentdPHY* basic  csi *£7Z487! « MAstra TridentfEZ BT BIHIFER

[~]
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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"

TEE3 | BLEFE —{EVolume
IREETUENREELE E—EVolume T ° Ea@EBEIKubernetes® ey, "HE8HIEETE" (PVe) ¥t

AR TR (#FEER IR & 2 1L — Bk A E LR

B[ sample-input/pvc-basic-csi.yaml B0 : BEEFHFEEN LB SEEIINSTE o
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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

$ER4 . TEPodFh I EHLFEE
IRTEEF MBI IR E o FMHSHEH I ZEPVEINGinf&Pod /usr/share/nginx/html ©

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

LB ~ Pod (FERTERN) ABEE « BHEREAET - MRFE - CAILREMPodfEM o
AEMIBREERE  SEMIEREARK -

kubectl delete pvc basic

CIRFERTABITEM T ~ fg0

* REHA R
R EAETEAER] "
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=12 Astra Trident

4R Astra Trident

Astra Tridentfk R =R 1TRIEGETT « S—HBERTIOEEERZE - SEFIRAHUE
FRAERE ~ IR THAE I BEIE SRINAE ~ AR R IE AR ETNAE « FPiEESEEED
FHag— ~ LIE R Astra TridentBIETIHAE o

() BEAGRERREEESORE - GUERTSSHAR -

FIEREH ARV RRZS
* ERIUFHARE vY. MM E3E1T YY-1 . MM AR EE I AR As 2 R B9RRZS o FiIgn ~ ErT A B 1E1E19.07 EHhk A
F4rZE20.07 (BIEBERRAS ~ F14019.07.1) ©

* MREEARBAIRE - BZBITEZIRAR - BERELAARERNRA « UFSENERRZ o FI40 « 40
RICHMITRYIZ18.07 ~ MEARE20.07hRk 7S « FIRE TR AITS T ERARIER :

° B—RI18.07HARZE19.07 o FH2REMERRRAEISX M ~ BRI ERET ©
° SRBU19.07HERZE20.07 ©

@ 19.04hi K BB R R A FR B AR ERE Z1 B 2 AAstra TridentPAZERIEITRE etcd ECRDY)
o BEHRUEBRRAM « BREAREEST

FHREF ~ BT MRH parameter. fsType EH StorageClasses FHAstra TridentfEf o {&7]

LAMBRIE BBHFEEIL StorageClasses EEFEIBIENEIRE o E2ERIEHN—IE"*ER "Z&
(D s EANSANEEEE - o H0HA" BREEHH - flfjstorage—class-

basic. yaml. templ]*D[storage—class—bronze—default.yaml] °

M - HSH BARE o

HEZEENEA R ?
EoI BB Ry Ep—E AR FA 4R -
* EATridenti@HE T o

* f#f tridentctl ©

IR7E ~ BKubernetes 1.20F%4 « Tcsi Volume Snapshot) i EGAR—IBINAE o H4RAstra
@ TridentBF « BB IRFIA FATAYAIpha Snapshot CRSHICRD (Volume Snapshoti#
Al ~ Volume SnapshotflVolume SnapshotRAA) ~ ZAREFITHAR © :52 R "EREEFEK%" BAR
HFAIphalRIBFE 8 Z A G hR/GARISPRERRUD BR ©
MRS TIURMY ~ ST AEA TridentEE FEITAK ¢

* IRHMITHIZ Tcsi Tridents (19.07 KR E#hRAs) o
s 8B —ECRDE Tridenthrzdx (19.07 K EH#HRZA) o
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- CEFERTERE (EREITYAML) o
(D) DREEENE  ADERESTRARTrident "etod Tridenthizs (19.04RESHTA) o

MBEARBERIRES - WEHERIREEEETENBEIZE « Ko LUFERETHR tridentctl o &
ZTrident 19.04 K B RIRASHIEHEAR S E ©

RFEEE
Astra Trident8921.01 iR A EEE LR T —LEERHRBEE TR -
* BETREREEE" o TridentiEBH FIoAIBIAITERS (20.043020.10kR) A dtaZEfsiE" - EEHERN
HEHEFAE TR

c BREM  BEBREREREREREIRE Astra TridentZZE BRI E R o 1EZ 8L Astra TridentBViBFE
s R EAREN RMEEZLIEER ownerReferences © 43 ownerReferences T8 E
NHEIR L ~ FLEKubernetes#EiHrE (AIMOpenShift) FIAEE 3¥4-$H:2 o« EESHEEE FrlRE LRI
B o HNEENEEMEBETridentE R - EBUNEMEXK

° ENEHARIAIE | STRBBFRAstra Tridentii R EMERFIAERMER o s EREHEERVER F R REETEBER
=EHENER PIEEAE - EEABEENPodcastZ2 4R FBZIRE « LERATENE
2 o EESHENES FODHIRILERE o ERAE U EMEIRL EAstra Trident ~ WRFEEZERLE o

* TridentProvisioner REBHEULA TridentOrchestrator {EABIRZEREEAstra TridentdI BT &
TR o IEAN s B EFSIEFAIEAL TridentOrchestrator HRARERAE T LIEE MR T TridentwsZB{EAH
ZHE/FH4R spec.namespace WL o BRI U E & F "SFIELEE"

MEFAE ~ F2H

* "[FEATrident=SE&EITHAR"

EIEEE —FEH AR
o] AfE R E B R AR IR A FYAstra TridentZ 4 o

TEBNER
EEFHSEEETHE ERATINEE
s (REEZZREL TIRFERER) AEMENAstra Trident - BB TR E B IEEH Tcsi Trident ~ :51EE Tridentdn
2 ZeRIhHIPod © MR MFIEE trident-csi-* T « MIEE#IT Tcsi Trident) o

* [CFEA %S CRDE! Trident © IE&19.07T R EHMIRAKIFAIBRZS - IRELREHNZEISCSIBZRE « BIRA]
BERLACRDAEMIZRE o

s MNRECHEFEZEET TlcsiTridenty ~ MEZEPNPESEHFEEE « Ko LUERIRIEEETHR °
* TE45EKubernetesBEHRIFTEMAZEEF - IFEF—(EAstra TridentZ2EE o
s IRFEZ ERMITHIKubernetes#E & "2 1EHIKuberneteshzs" o

* MNER7FEAIpha SnapshotEFEKH ~ KEZFERMIR tridentctl obliviate alpha-snapshot-
crd o EEfIFRAIpha SnapshotfFIMEHIE A ERE o MNEEMPR/BEIVIRAIRE 52K "SEIEK" -
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&£ OpenShift Container Platform_ LAV EE F R A4k Tridentfs ~ EAEZ 4R E Trident 21.01.18§
(D E#lak o Bi21.01.0— BTN TridentBH F OIS BE21.01.1 MEEMEARIE - MBRAEHR
- 52 "GitHubRIRESHAE K" o
Fih = EHENRIREE L
BRI TS B Trident 21.01 KRB ARA*FH4R o

1. MIFRAR LI EHATAstra TridentBfTEREM TridentEE F o HIU0 «~ MNREEW21.01H4K « HRITFHHS -

kubectl delete -f 22.01/trident-installer/deploy/BUNDLE.YAML -n trident

2. Rt AT DUEEAREE TridentOrchestrator R TridentUECN LD BBFPIE LAV © ERIAEEIEIEER
B&ITridentiR g ~ (A BIREE BARENAR[IRE « BB EETHIISERBGIRIIE R EEE -

3. FEABERANCIRIEN I ERERLE S YamItE M T aYAstra TridenthR A<k 22 Astra Trident
https://github.com/NetApp/trident/tree/stable/vXX.Xx/deploy/BUNDLE.YAML EH
VXX. XX ARRZAS4RSE (B30 v22.10) A BUNDLE. YAML AEI4ESYamItEZR 4TS o

@ o W HTITKubernetes 1.24BREARBIERE ~ 55(ER "bunder_pre_1_25.yaml" o
o HitEI{TKubernetes 1.255 EFThRAHVEEE ~ 551 "bunder POST_1_25.yaml" ©

FEn ~ INRIEEAKubernetes 1.25% 8 Astra Trident 22.10 ~ :5H{T 96 % ©

kubectl create -f 22.10.0/trident-installer/deploy/bundle post 1 25.yaml
-n trident

ELEZERF ~ Trident@EEHRHFIIRA M Astra TridentZ4E ~ WG HAARE BUEEBSMERBIRRA

Fikes =R HLERRRIEERE
HERERRREMEBEERF (20.07F120.10k) ZEHIAstra TridentBITERSEITHR  FFERE FIIPER

1. HERIRA TridentZEEAVARAE « BEHITUILENE « SFE BV IREE* TridentProvisioner o ARAEFES
Installed?®

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

Status: Installed

Version: v20.10.1
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(D NRARBERET Updating » AHBASCHRIERERE « BUEEETT - EAIAEREERFE - 5
20 "FREE" -

2. 3] TridentOrchestrator safEATridentZ IR R BEMIAVE BB R EITCRD ©

# Download the release required [22.10.0]

mkdir 22.10.0

cd 22.10.0

wget
https://github.com/NetApp/trident/releases/download/v22.10.0/trident-
installer-22.10.0.tar.gz

tar -xf trident-installer-22.10.0.tar.gz

cd trident-installer

kubectl create -f

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

3. AR EHEENER FENBERMIG - E2THRLET R « CRECERERMESYamIiERRBEDRZE

42

RIEEEEEF https://github.com/NetApp/trident/tree/stable/vXxX.XX
/deploy/BUNDLE. YAML HH vxx.xx ZRA4ARSE (B9 v22.10) # BUNDLE. yaML, BEEMAE Yamltg
ZoE o

CEZE TridentZ 28TV ENETE (FIU0 - FRIE) tridentImage

(D autosupportImage * FABTMGRETERE « LUKIRM imagePullsSecrets) MiPRanSZEMES
ENERFZE - “RFZEHENERF 2RI c MIFTEMNTR2HRE « A2 R "HEE
Ig" o
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#Ensure you are in the right directory
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

EEEPSER trident-operator-XXXXXXXXXX—XXXXX PodE Bk °

4. (ER) NMRBEERNLESY  55EH TridentProvisioner FISELEETAIAEEIE | BB MEE
BRI RN A ERIR R « BUR R EEC B Eia E MG IR BV o

kubectl patch tprov <trident-provisioner-name> -n <trident-namespace>
-—-type=merge -p '{"spec":{"debug":true}}'
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CREEHENEE F BT TridentProvisioner ¥f§ TridentOrchestrator
Y14 ~ MIBR TridentProvisioner ¥4# tridentprovisioner CRD ~ Mif&Astra
TridentAH AR ZEFTERNEEHLEEE FhRAS o TE1Z TRVEHIA ~ TridentEFH4RZE22.10.0 ©

FHREELENESR FHRKAstra TridentB EFBE tridentProvisioner &
tridentOrchestrator EBHEELBHYH - EEHIZEEEFERIE - AR ZiFAstra
TridentZ 8 7E 81 2 FIEREIRYAn R A o



#Ensure you are in the correct directory
pwd
/root/22.10.0/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: v22.10.0

FHikHelm AL RV EIEE T4
BT TSR  FHRHeImAMIREE REE -

1. FTHEFHHAstra Tridenthas o

2. ffFH helm upgrade 3% ° :AZB TFIEH) :



helm upgrade <name> trident-operator-22.10.0.tgz

HA trident-operator-22.10.0.tgz REEHRKAIRRZS

3. 147 helm 1list REBERAEARRIEALE,
() ETEARBEIEREEER  BER —set o

Blan ~ EAEEYTFEER(E tridentDebug * MIT NS

helm upgrade <name> trident-operator-22.10.0-custom.tgz —--set
tridentDebug=true

WMRIEHIT tridentctl logs @ EAILBFMEEE ©

@ REENIL L RIRRE EAIFRRIER  FREA RS THELIELEER « TRIE
TERATERE -

WIFEEERE R
IMREET S ERERIELFD TSCSI Tridents $UTERE » SR MUFHRE TridentEH FHURAARA o

1. FER#AYAstra TridenthiRZs o

# Download the release required [22.10.0]
mkdir 22.10.0

cd 22.10.0

wget

https://github.com/NetApp/trident/releases/download/v22.10.0/trident-

installer-22.10.0.tar.gz
tar -xf trident-installer-22.10.0.tar.gz
cd trident-installer

2. #1[ tridentorchestrator B EEFHICRD o

kubectl create -f

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

3. HEEEE -
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#Install the cluster-scoped operator in the **same namespace**
kubectl create -f deploy/<BUNDLE.YAML>
serviceaccount/trident-operator created
clusterrole.rbac.authorization.k8s.io/trident-operator created
clusterrolebinding.rbac.authorization.k8s.io/trident-operator created
deployment.apps/trident-operator created

podsecuritypolicy.policy/tridentoperatorpods created

#Examine the pods in the Trident namespace

NAME READY STATUS RESTARTS AGE

trident-csi-79df798bdc-m79dc 6/6 Running 0 150d
trident-csi-xrst8 2/2 Running 0 150d
trident-operator-5574dbbc68-nthijv 1/1 Running 0 1m30s

4. 17 TridentOrchestrator AR L4 Astra TridentBICR o

#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 AGE
trident-csi-79df798bdc-m79dc 6/6 Running 0 Im
trident-csi-xrst8 2/2 Running 0 1m
trident-operator-5574dbbc68-nthjv 1/1 Running 0 5m4dls

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

Message: Trident installed
Namespace: trident

Status: Installed
Version: v22.10.0

REMBIKNPVCSE HENRMAER -
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{EAtridentctlZEITH 4K

1R

00

AL AR RIRB Astra TridentZZ2E tridentctl ©

HARRIRZE £
4k E B¥iRAstra Tridentfs « 35EZET5E1E .

* % Trident 20.01B3%4 ~ R ARG IR "VolumelREE" 18 o Kubernetes R4 & 12 & FEE |EMIHE AlphalREBY 5

L2 HO NEHRE AR « UREBERRAphatRiR o

* VolumetRERAY 5 FE bttt tH — 4B 4B IECRAYCRDANIRIRIZHILS ‘S My E1ES B3 ER R TE L8 Astra TridentZ Al

HRIE o "EEEER" stimiFAlpha VolumeRIBR E E Rl RIS TN BIAERAS BR ©

* PRERZEFFEFZEEAstra Tridentr] A FH4R o BIRERFRZE Tridentts ~ A2 MIBREAstra TridentZBEFffE

FRRFEHIREEE (PVe) MFFEHIEE (PV) o EAstra TridentBi4REs « ERCERIPVIETAEEER -
MAstra Trident&@EEAR LB R KA EBRINE L% - REHEEHMRE o

(D #RAstra Tridenths ~ /) BEIFHRIZIT © RERBERREHITIA ©

FHEBIRBT R
EEFEAEIHETridenthkA (HIENBETEVolume Snapshots) FIZHEY S EINAESE « CRIMEAFHRHILE

tridentctl upgrade A< °©

&

o TridentiR RV EEPVZ IR EHR AL o

RERHIREFA R Tesiy FHBR - FEE FIIFIA

* WEIBEARBEARFIAHAIER o SoRi I AR & ARE eI (AN ~ WIEFEE o

* TEFHRES  PVRIMERSBB/MRREN—BR DS - T EERAISZEMEE -

© A EA R PV INEBILNPod © EAREEE Z AT ~ RAEZSTRARPOd ©

* WREEFHRAEZIPVCRIHAERE o TEFAHRZAT ~ FESBIRMEARREEPVCSHIHIRE o

Volume7F+4k &
LUT B HZERunE #4TVolume FH4R ©

1.
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1T kubectl get pv AFJHPV o


https://kubernetes.io/docs/concepts/storage/volume-snapshots/
https://kubernetes.io/docs/concepts/storage/volume-snapshots/
https://kubernetes.io/docs/concepts/storage/volume-snapshots/
https://kubernetes.io/docs/concepts/storage/volume-snapshots/
https://kubernetes.io/docs/concepts/storage/volume-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/
https://netapp.io/2020/01/30/alpha-to-beta-snapshots/

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

BRiAEPVREHETrident 20.07fEAFFEIL netapp.io/trident EfFRERN !

2. #1717 kubectl describe pv MEUSPVAIEFAHE K o

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

PVERERRIIA netapp.io/trident BIRECERZT « $HEIANFS o 237 X4RAstra Tridenti2tBIFR B #i
ThAE ~ IEPVEEA#RAS Tcsiy $8EY o

3. 11T tridenctl upgrade volume <name-of-trident-volume> iFEAstra Trident VolumeFt+4k
EcsiFRIERIRS ©
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./tridentctl get volumes -n trident

| default-pvc-2-a8486 | 1.0 GiB | standard
b052-423b-80d4-8fb491alda?22 | online |
| default-pvc-3-a849e | 1.0 GiB |
b052-423b-80d4-8fb491aldaz2 |
| default-pvc-1-a8475 | 1.0 GiB |
b052-423b-80d4-8fb491aldaz22 |
| default-pvc-4-a84de | 1.0 GiB |

b052-423b-80d4-8fb491aldaz22 |

true
standard
online | true
standard
online | true
standard

online | true

| default-pvc-2-a8486 | 1.0 GiB | standard

b052-423b-80d4-8fb491alda?22 | online | true

4. $1T kubectl describe pv MEEEEVolume2 &4 lcsi Volume]
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| PROTOCOL |

_+ __________

| PROTOCOL |

| file |

(SCSI Volume)

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
name=default-pvc-2-a8486
protocol=file

Events: <none>

nitt—2k ~ EHERAERF B Astra Tridenti 27 BINFS/ISCSHREIHAIRE « IS AR E A EME « AHR%A Tcsi) 18
R o

fRP&ZeEEAstra Trident
fRAstra TridentlIZE A NME « A S BEEAHICHEFRZEE o

{EFHelmfRlg L4t

IR IE{ERHelmZest T Astra Trident ~ S FBRFRLEE helm uninstall ©
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#List the Helm release corresponding to the Astra Trident install.

helm 1s -n trident

NAME NAMESPACE REVISION UPDATED

STATUS CHART APP VERSION

trident trident 1 2021-04-20
00:26:42.417764794 +0000 UTC deployed trident-operator-21.07.1
21.07.1

#Uninstall Helm release to remove Trident
helm uninstall trident -n trident

release "trident" uninstalled

EATridentE&E FERRE
R ERBEE FLEET Astra Trident ~ BB ETT 5 Hh—IERK ARG Ze8E .

* #R%E TridentOrchestrator £ B i MRPRZEEIEIE | M O] LI4REE TridentOrchestrator WERE

spec.uninstall=true ° ##E TridentOrchestrator WERE uninstall FEAZUFFAM ©

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

& uninstall HEIZRES true » TridentEEFZENEF Trident ~ BEARAE R TridentOrchestratords& o
BICBBEILZETrident ~ 355 TridentOrchestratorili 37 FiBY Trident o

PR TridentOrchestrator : *#BR TridentOrchestrator FAZKEREAstra TridentBYCR ~ &R LUIET
1REERIRZE Trident  IREE FRIBAFBPRIESE TridentOrchestrator ABUEEFERAstra TridentZp

ZEMECHELE « BIRREEREBIREPEIINTrident Pod - EE5EE2#BRAstra Trident (E3FEFFEIIFCRD
) ~ MAERGERRSIate Clean ~ &R LA4REE TridentOrchestrator LB wipeout #EIE o ;5250 F5&E
f :

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

"{"spec":{"wipeout": ["crds"],"uninstall":true}}"'

=
%

SRR Astra Trident ~ MERRPIA LB IHRHEENHERERENPESN - RELESIRAEHE

@ HITTRMRRRE « CRETEHRFERTERA - KHIFREER - RECREEHHAGILE

I EHBYAstra TridentZ 8 ~ [RIGE7ERELERXAE

{FHAMRPRZEE tridentetl
1T uninstall MTHEMA tridentctl WITFFIR ~ BERFAA BlAstra TridenttBRERVER (CRDFNFERAMIARR

5N
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./tridentctl uninstall -n <namespace>
EETEBMRAstra Trident ~ {ZFEFEFRHAstra TridentFE23 2 CRDEVHEE T A ~ A% MIBRCRD o

f&4R Astra Trident
BRI 4R EEERRAstra TridentBYABRE S B o

{RIRF PR 4R
EOIE g & BMERNREAEZRE - a0 -
* FEERE
* I BMEIEFA AR & ZRIRAVEEER
* MEAMERIRE ~ RREHFIATTEFR
B ZE{FEFCRDAAstra TridenthR 2B ~ fRFERZE [E[&4Rk o Y Astra Trident{EFI CRDAR4EEARRE ~ FIULLFREEILAY
FREREFEER (Bl 78R » PVAVolumelRER) #B3ZEIZRAAICRDMIM ~ MIER ABER trident PV
(FHERRASstra TridentfEF) o FTEIIMIPV « BinF(#EFER L S 4EEACRDYIE o

ERMERERCRD (19.07REHARZA) #ITAYAstra TridenthRZs o NI EIFE(RIEPEARZE 418 ~ AIUBFIBE
AiAstra TridenthRZs_E#ITHIEZE ©

AIBF AP AR
IR R FEIR AR EFERAMTridenthR s etcd MUAEIFHREE (19.04 KR EEHRA) o FrE LB AIAstra TridenthR <1 THY
¥ ~ BRGIERR B RIRE IR o BOIERRRF « EAFEREINPV c EXBOERRR  Astra Trident A ZEE|

Y FRIBVEEE ~ BIENE Y ~ PV ~ fEFEERIFIVolumeRER (ERI/EH/MIFR) - BREIERFEFEEER
BB ZPVEITFE ~ FRIEEFR ©

fEREE L Astra Tridentf SR RIZF
HIEATridentiREETTANEE « FREFSEMAR » FREMMA tridentctl ©
HIEATridentZEE STHAIRE « Astra TridentBIfE4R% FHIE—IA ¢
* AR EHEEETFRENRE (20.07 - 20.10) °
c EREEHEEET 21.01RFMRAE) RHEMRRES o
AR EREHENERT
EE ¥ Astra Tridentf& R A EARELEEFT FIRAE « HERTIIDER o

1. "% & Astra Trident" o BRIECARET 2B IRMIRANRE « BRIFEIMFEAERE -
2. (EEIAE R E Tridenthk 2N ERARVE R F BB ERMIERTridentEEF o FI40
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https://github.com/NetApp/trident/tree/stable/vXX.Xx/deploy/bundle.yaml EH
vXX. XX ZRRAHRSE (B0 v22.10) M bundle.yaml AEREBAEYamItEERLTE o

3. ZEFIFRhRASHIAstra Trident « LUAEAEEAR o B E1BFIRARASHISRBAS M o

FREmLEEHEENERT

KENHERBAPRAR E Astra TridenthRZASFRrEERIA 5 ~ E8E/11220.072120.10 28 ~ tbhRZAs#E{E B o = B2 E R
BHEFRZEE o

1. "fEBRZEEAstra Trident” o *PRIECRBEZT2RIFINEMNLEE « FRIFE/EHCRD © *:5HEE
tridentorchestrator BfifF o

#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. el LSRR B Tridenthk 2 ABRARVIEE F & S ERMIPR TridentEE F © 40 -
https://github.com/NetApp/trident/tree/stable/vxX.xx/deploy/bundle.yaml E/H
vXX. XX BHRAARSE (B30 v22.10) # bundle.yaml AEELESYamItEZEATE o

3. MIB& tridentorchestrator EAEKH

#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 2021-01-21T21:11:37%

kubectl delete crd tridentorchestrators.trident.netapp.io

customresourcedefinition.apiextensions.k8s.io
"tridentorchestrators.trident.netapp.io" deleted

Astra TridentB fiZbfZe4E

4. REEFRRAVARAS ~ MERRIER o FEIEPTBARZASHIERBAX M o
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{EFHelmPE4R

BEME ~ B5#EH helm rollback Ap% © ;5 2B T5EH) .

helm rollback trident [revision #]

FRAZEE Astra TridentBFRI[EARFERE tridentetl

INRICERZLEE T Astra Trident “tridentctl BRARFZEF B21E R TR o LHIERZ S B ETEEAstra Trident 21.007
B ZE20.07HIRRIZF ©

(D Eﬁéﬂﬁé‘ﬁﬁ,@’fz\%@ s (G FERZ S FRENKubernetesER EERVIRER etcd © EAEEHE{DAstra TridentX A 5
KERYBERHRAS ©
1. SBREFRALEETrident tridentctl o IRERHETEAstra TridenttVZEEA R ~ FBFHITUTEHERR -
a. 5| Tridentssfa Z=EFRIPod ©
b. #AIFEEFEITHAstra TridenthRZs o fREIIMUERA tridentctl HEEHTrident PodRERRIFA ©

C. MNE*BARE*AtridentOrchestrator (8) tridentprovisioner (8%) #ZAMIPod trident-
operator-xxxxxxxxxx-xxxxx > Astra Trident Z2£ tridentctl ©

2. [FRIRANRIRZSEAstra Trident tridentctl I o TERIFERT » BHEELI21.07 ZEMIEREIGZ
é%o

tridentctl version -n trident

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

tridentctl uninstall -n trident

INFO Deleted Trident deployment.

INFO Deleted Trident daemonset.

INFO Deleted Trident service.

INFO Deleted Trident secret.

INFO Deleted cluster role binding.
INFO Deleted cluster role.

INFO Deleted service account.

INFO Deleted pod security policy.
podSecurityPolicy=tridentpods

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

INFO Trident uninstallation succeeded.
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£BFIYAML "B Z&" MBARE °

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.

FEARIZF BT ©

. SeRkfE ~ sSBEUSFRERRAM Trident —2E1itE (KEH1£420.07) ~ MFEHRTIRZIEAstra Trident o {KAJLUAE

clusterrole=trident-

configmap=trident-



{EFHAstra Trident

S s

T EERES

Kubernetesz 5P RIFTE TIEERRAER L ESELRI SIS E A PodAL B RV E - INREFEAME ontap-nas
ontap-nas-economy 3 ‘ontap-nas-flexgroup SHEFA—ERIHIVEEENEI « B TEEIEEEENFS
TH - ZRIMFIFEISCSITA -

Bk ZA<BIRedHat CoreOSTE:R B [EIRFZEENFSHIISCSI ©

o

@ %’%NFS%SCSIIEZ% - CREZ—EEMRE TIEENRS « DRSHERENMERSETEER

AR AR IR R

W22.07ERFAYA ~ Astra TridentZ Exl BENE R G2 S HESN BT TISCSITYNFSARTS o Astra Trident® A& E1E5E L
B LGERIBIRMARTS o RaILUER TS <RGBS MY ©

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

Tridentt &35! TridentEiRECR L A S ERIRLENABIARTS - EE2RRHRREIBARTS « BEASG< !

tridentctl get node -o wide -n <Trident namespace>

@ ENRLARFS IR R Al s B IR R BURVARTS ~ (BEUAREIRBEERRE - AR « RARREINARF L
Mratr @ HE TR

NFSHAIR &

(EEniohd EER4 e

NFS RHEL/CentOS 7. sudo yum install -y nfs-
utils

NFS Ubuntu sudo apt-get install -y

nfs—-common

() (ommENFSIRETER AR -

iISCSIHIRE
fEFISCSIHARER « FFEETHIFR !
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* Kubernetess= £ H I EEEIREER LN BEEBEH—RIIQN ° S UNERREM ©

* EFEFEERRMCOS 4.58F RS ~ St EMERHELEBHILInuXEREE R4 solidfire-san FREIFER,
MITEOS 125 ERRIRA « B ECHAPE S EH LB EPFREAMDS /etc/iscsi/iscsid.conf © T
=12 7R L 2 FIPSHEHACHAPER ASHAT ~ SHA-256F1SHA3-256 ©

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

* EA#MITRHEL/RedHat CoreOSHEECISCSI PVEY T EEIRLEF « sAT5UWMEE discard StorageClassFHRVHEME,
BEIE ~ LUITENRFZEREIEIUR o 55260 "RedHatfy S 4" o
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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

BamiE
iISCSI

p=)

RHEL/CentOS

A
2

- RETIRMENS !

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

. {@&iscsite-initier-utilshR &~ EH

£6.6.0.874-2.el 7T FE AR -

rpm —-gq iscsi-initiator-
utils

- R IR AT E -

sudo sed -i

's/”\ (node.session.scan
\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

- BRZERK !

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

R

etc/multipat
(D h.conf 818
find multipa
ths no {&m
defaults©

. AMERUNLE iscsid #

multipathd #ITH :

sudo systemctl enable
--now iscsid multipathd

- BYFAYERRE) iscsi -

sudo systemctl enable
--now iscsi
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BamiE
iISCSI

60

EF me
Ubuntu 1. ZETIRRENS :

sudo apt-get install -y
open-iscsi lsscsi sg3-
utils multipath-tools
scsitools

2. B EKRKISCSIRAZESE
#2.0.874-5ubuntu? « 108
hR7Zs (GERAREERER)
2.0.874-7.1ubuntub.13X 3
ARZAs (GERMREERL)

dpkg -1 open-iscsi
3. RIFHRATE -

sudo sed -1i

's/”\ (node.session.scan
\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4 BMAZERK:

sudo tee
/etc/multipath.conf <
«—'"'EQOF"'

defaults {

user friendly names yes
find multipaths no

}

EOF

sudo systemctl enable
--now multipath-
tools.service

sudo service multipath-
tools restart

HEfR
etc/multipat
(D h.conf 815
find multipa
ths no {&H?

defaultse°

S. BFEMRUNLE open-iscsi
multipath-tools BEYEIL
H17 -

sudo systemctl status
multipath-tools

sudo systemctl enable
--now open-
iscsi.service



(D EAUbuntu 18.04 ~ (SN BFERIFRRBIZEEIZFIE iscsiadm BB Z AT open-iscsi LUEIENISCSI
TRE o IGHAILUEDY iscsi ARESHAIE iscsid BE - sudo systemctl status

open-iscsi
AP
=5 . 18 U

BIRTE R T Astra TridentE2{#EF R A Z FERRAE o E&FrAstra Tridentl Al B #7F R 4B ~ LUKkAstra Trident
AL IEF R RECEMIRE o Astra Trident® BEIMERIGR N SREFEFIER B ROFEEFEE IR « RAK
RANEIRIR ISR R F R RRERRE RIS ©

iliy

* "% EAzure NetApp Files —{EFFRER IR
* "R 7ECloud Volumes Service & Google Cloud Platformi& xR IhAE"

* "RENetApp HCI —(BF R ZIhAERISolidFire 1 "

* "fFEFONTAP IIEAR—HICloud Volumes ONTAP NASERENTE =X 2K 58 E & i "
* "ERONTAP R3Z#EMICloud Volumes ONTAP SANEBENTE =0 AR 3% € £ "

* "{EFAstra Tridentf&EZAmazon FSX for NetApp ONTAP f#iR 5 2"

5 EAzure NetApp Files —{EZFRE1B 1

&AL Azure NetApp Files 3388 (ANF) R 7TEAAstra TridentBy#& s o &0 LUEAANFEIHZRHIINASFHISMB
HAHE o

- A

* "AEREEEIR LA

z

il

* IESTIRARFS A SZHR/)\IL 100 GBRIHARRE © Azure NetApp FilesUIREKBU\BIHLERIE - Astra TridentZ B &)
#237100-GBHIEE o

* Astra Trident{EZ 1B L8 TEWindows &% _F #11T89Pod L BYSMBHEFEE
* Astra Tridentf~z1#EWindows ARM FYZ24& o

#{#:8F Azure NetApp Files —ELHAER SR B IH
FEERTEANFRIEZA] - WERERRETIIEK -
WNSRAzure NetApp Files R FE—REAHZENNMUEER ~ AIREEITLEWIRMAER -

* BELTFAzure NetApp Files HEEARZ A FRIINFS Volume ~ 552 "Azure | 52 EAzure NetApp Files IhfE
LA3EIINFS Volume" ©

* BELRTEAzure NetApp Files STIEINAEL FIESMB Volume ~ 5528 © "Azure : E17SMB Volume Azure
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"id" .

"/subscriptions/<subscription-

id>/providers/Microsoft.Authorization/roleDefinitions/<role-

definition

—id>",

"properties™: {

"roleName":

"description":

"a

1,

"custom-role-with-limited-perms",
"custom role providing limited permissions",
ssignableScopes": [

"/subscriptions/<subscription-id>"

"permissions": [

"Microsoft

"Microsoft

"Microsoft

"Microsoft.

"Microsoft

"Microsoft

"
14

"Microsoft

e"’

"Microsoft.

te" ,

"Microsoft
d"’

"Microsoft
te" ,

{

"actions": |

.NetApp/netAppAccounts/capacityPools/read",

.NetApp/netAppAccounts/capacityPools/write",

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

NetApp/netAppAccounts/capacityPools/volumes/write",

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

.NetApp/netAppAccounts/capacityPools/volumes/snapshots/read

.NetApp/netAppAccounts/capacityPools/volumes/snapshots/writ

NetApp/netAppAccounts/capacityPools/volumes/snapshots/dele

.NetApp/netAppAccounts/capacityPools/volumes/subvolumes/rea

.NetApp/netAppAccounts/capacityPools/volumes/subvolumes/wri
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"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/subvolumes/del

ete",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/subvolumes/Get

Metadata/action",

"Microsoft.NetApp/netAppAccounts/capacityPools/volumes/MountTargets/r

ead",

"Microsoft.

/read",

"Microsoft.

/write",

"Microsoft.

/delete",

"Microsoft.

"Microsoft.

"Microsoft.

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

Features/featureProviders/subscriptionFeatureRegistrations
Features/featureProviders/subscriptionFeatureRegistrations

Features/featureProviders/subscriptionFeatureRegistrations

"Microsoft.Features/features/read",
"Microsoft.Features/operations/read",

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

Features/subscriptionFeatureRegistrations/read"
I
"notActions": [],
"dataActions": [],

"notDataActions": []

* Azure location Z/VEE—E "ZkEVF4IEE" o € Trident 22.01%E location 2¥ERimMEEER LERN
WAL - BRRERE RAPISENUEE °

SMBHAR &Y E M FRK

* Kubernetesz&2 & A& LinuxiZEHl2S81E, ~ UKRZE/D—E#TITWindows Server 201989Windows T{EER
2t o Astra Trident{E % 1B 24 7EWindowsEiEs_F#{THIPod_EFISMBREIER ©

* E/0HF—{@Astra Tridentf}Z 8 & & 8YActive DirectoryzBs8 &k ~ LIEANFRESEEEEActive Directory o LAZE
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R smbereds -

kubectl create secret generic smbcreds --from-literal username=user

-—-from-literal password='pw'

B EZWindowsARFEHISCSI Proxy © BERE csi-proxy  sA2 "GitHub : csi Proxy" B¢ "GitHub : &
A WindowsHISCSI Proxy" A Windows_E#11TAIKubernetesEiZs o

5|2 & imAHARETEEL S fAZzure NetApp Files

R ABEAEANFRINFSHISMB& inABRG2EIA ~ WiAERIAERR SRR

Astra TridentfE ISRV RIRAERE (FAEER ~ EHRVER ~ IRFSERANUE)
ITANFHEERE ~ 6T 5 FrE2RBVARTS 8 AR AN F4ERE o

@ Astra Trident A2 IEFHQoSEEEE °

version

storageDriverName

backendName
subscriptionID
tenantID
clientID
clientSecret

servicelLevel

location

resourceGroups

netappAccounts

capacityPools

virtualNetwork

subnet
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networkFeatures VolumeBIvnetThBEERIBER Basic
& Standard ° W IEFFAEHIEEFLE
HAFRRINEE ~ RISEBTERT R ER
FH © $5% networkFeatures 1§
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RECERM °

nfsMountOptions FEAMIZHINFSHME%IE - SMBRHE  "nfsves=3"
& 2R o BEFFANFS 4. 1hRHEL
WM& ~ 3583 nfsvers=4 £
RO TRH B EEIERE R =
ENFS v4.1 o (EFHERIEEPRE
S EEEE R TR IRAHREFR

TERYBP L EEIE o

limitVolumeSize MREREEE R NSHRLE - "™ FERA®BIFIT)
BB RECE R

debugTraceFlags SRHEHHRSEFRANEEEZE & null

Bl 2 \{"api": false,
"method": true,
"discovery": true} ° FRIEMIE
TEE TR YR 55 B AMRVEC B,
BED ~ TWRIFE/NERILEINEE ©

nasType R ENFSESMBHAFRE R © #EIH  nfs
BFE nfs  smb Znull © NFSEAHE
&RITERR [EAnull

() mBERhAERBAEEN « BB "REAzUre NetApp Files A R & RAVERIIAE o

VENERRAETR

NREERIKAEREREBE IR ABEERN) #5R « CRRARENZM A2 AR ZEIR
MER (FHER - EHRER - SEERt) o MRRAEEE « Astra Trident & SCEr T2 L B IRFFERREIRIAzUre
BiR - MERNARREEE -

BE resourceGroups * netappAccounts ® capacityPools ™ virtualNetwork ' # “subnet BJLAE
PSR SEBRIERIEE c TAZHIER T « EREATERH - ARELBIUNSZELEERNER

o resourceGroups * netappAccounts #l ‘capacityPools {Eiebhistes - AIRHERZINE RESRET
FEIFEFRETANER - WoERESETE - TBABEAUWT ¢

BiREEE <EREAE>

NetAppikF BIRE4H//<NetAppik 5>
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exportRule BB HFTRERR @ RYRR A © r0.00.0.0/0
exportRule HERBLIEIRDIRN
A8 ~ LICIDRF®TEFILEFIE
BYIPvA{I 3L} IPvAF 4R 4R
& ° SMBHiFR&E B 2R o

W

snapshotDir $EHl.snapshot B &1 AT R E "R
size IR ETERR K/ 100A5%
unixPermissions AR ERUNIXHERR (4B)\EAM " (FABIIEE « sJRREERSRE)

HF) o SMBHRE&EBERARE o

HHEANFRIR I MFIEHIEE « Astra Trident & RFE RN IR BER T B R ER
@ MHFHIRE - FEFEESAUERSEREERTNER « 1RH#FERNPEIVFE MR
&9 - ERREBERIFEREPIRUN—ER B IRBRE D HIRERIERNTTIE

EREEEL
#B511 : R(ELAHRE

EREHRENBIGAER o FALLAAR « Astra TridentEEREN U EIREREFMTENetAppIR A ~ REEEA
ZRAGANFEYFAEES ~ WFBIEAS TR EMAE R P —EEEM FHEE L o A7 nasType B8 nfs ARG
Ef ~ Bin G ANFSHIREETERLE °

EEHIFRBERANFIL SRS EINEER « EEEREIEREE « BBR LERER R ERHIRER
HERIMRIEEE] o

"version": 1,

"storageDriverName": "azure-netapp-files",
"subscriptionID": "9f87c765-4774-fake-ae98-a721ladd45451",
"tenantID": "68e4f836-edcl-fake-bff9-b2d865eebo6ct",
"clientID": "dd043f63-bf8e-fake-8076-8de9le5713aa",
"clientSecret": "SECRET",

"location": "eastus"
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#h2 : ERREEEHESRNSERBERAEE

1B iR4RRE BT HE Volume B it Azure eastus B Ultra REERM . Astra Trident@ BEIERZ MBS
IKEGANFRYFRA FAERE ~ W PEISE b — (@R & I E R & o

"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": "Ultra",

"capacityPools": [

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



AE—PRERE R ELE R EE—FFER « LEKE D Volume B RECETARE °

"version": 1,

"storageDriverName": "azure-netapp-files",
"subscriptionID": "9f87c765-4774-fake-ae98-a721ladd45451",
"tenantID": "68e4f836-edcl-fake-bff9-b2d865eeb6cft",
"clientID": "dd043f63-bf8e-fake-8076-8de91e5713aa",
"clientSecret": "SECRET",

"location": "eastus",

"serviceLevel": "Ultra",

"capacityPools": [

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

"virtualNetwork": "my-virtual-network",
"subnet": "my-subnet",
"networkFeatures": "Standard",
"nfsMountOptions": "vers=3,proto=tcp,timeo=600",
"limitVolumeSize": "500Gi",
"defaults": {
"exportRule": "10.0.0.0/24,10.0.1.0/24,10.0.2.100",
"snapshotDir": "true",
"size": "200G4i",

"unixPermissions": "0777"



#h4 - ERHEEF AR

IR IRBREFEE—EETEESEHGTER - ELASEREEEZERNEMNREELR « MEAREE
7EKubernetes I AR ELEE RV GEFLERIEF « EREA °
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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%9le5713aa",
"clientSecret": "SECRET",
"location": "eastus",
"resourceGroups": ["application-group-1"],
"networkFeatures": "Basic",
"nfsMountOptions": "vers=3,proto=tcp,timeo=600",
"labels": {
"cloud": "azure"
by
"location": "eastus",
"storage": [
{
"labels": {
"performance": "gold"
by
"serviceLevel": "Ultra",
"capacityPools": ["ultra-1", "ultra-2"],
"networkFeatures": "Standard"
by
{
"labels": {
"performance": "silver"
b
"servicelLevel": "Premium",
"capacityPools": ["premium-1"]
b
{
"labels": {
"performance": "bronze"
by
"serviceLevel": "Standard",
"capacityPools": ["standard-1", "standard-2"]
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REFERER
IVENAES StorageClass E&EA2R L MEEEREM o

ﬁﬁﬁﬁ"]%ﬁ%i% parameter.selector *%ﬂ{ﬁ

{#H parameter.selector ERIUABEEBISEE StorageClass ANKEHEIEENERERE o ZHIEE
BEMENE REAPERZERT o

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

SMBHARRE I E Z LA

1=

R nasType ¥ node-stage-secret—-name 0 ‘node-stage-secret-namespace SR LUEESMB
MR & ~ WIRHFREM Active DirectorysBsE & } o



A1 : AR R ERBE AR

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

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

csi.storage.k8s.io/node-stage-secret-namespace: "default"

52 : SEmHERERTRKE

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

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

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

43 | BEHREERTENEE

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: anf-sc-smb

provisioner: csi.trident.netapp.io

parameters:
backendType: "azure-netapp-files"
trident.netapp.io/nasType: "smb"
csi.storage.k8s.io/node-stage-secret-name: ${pvc.name}
csi.storage.k8s.io/node-stage-secret-namespace: ${pvc.namespace}
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@ nasType: "smb" ZIESMBHAIREEREETESS © nasType: "nfs"' X nasType:
"null" NFSEE&EAIEREESS o

FERVAE Y
BiuURImEREZR « SARIT T8

tridentctl create backend -f <backend-file>

MNRBIREIIKRE ~ RNBIRHERARRE o EETMIIT T < RIg750E « UFIERE

tridentctl logs

A MAEEAAREAERIREEZ 18 ~ IERTABR#H Tcreatedn < ©

H¥GCPRIRRECVS

BECloud Volumes Service f#401a1{E TR RV EEFIAERE ~ B A Google Cloud
Platform (GCP) HINetAppIhsE (CVS) :REZAAstra TridentZEEM i o

BEf# Astra Trident¥iCVS for GCPRI1E

Astra Tridentsz1E78:8 CVSARTE LR AonILIEE "GCP" o fismCVSHIRFSIEE! A MR/ IMEA A « Astra Trident
EEARZIB(EHN100 GIBRYCVSHEFER  FIt ~ IR EBKRAVEEERE /N &R/ K/ ~ Trident® BE13EI7100 GiBREHR

go ©

‘”FHEEI’JEW
RERKMER "HERAT Google Cloud Cloud Volumes Service" &l ~ 8B ET5IER

* fEANetApp CVSEREMIGoogle CloudikF
* Google CloudifkF I Z4R5%
* Google CloudfRFEIRF netappcloudvolumes.admin B8

* CVSHERFSMR A BIAPIEZIRIE

Bin ERREEIR

T RINERRER « FF2R TR !

2% 1 i
version KBRS

storageDriverName EEREIEN LTS 'GCP-CVS]

backendName Bs] 2B EFE R il%%ﬁiﬁ%%& I1 +APIEHHI—
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https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types
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

W

#

storageClass

projectNumber

apiRegion

apiKey

proxyURL

nfsMountOptions

limitVolumeSize

servicelLevel

network

debugTraceFlags

=R EH

#1F£ET | 32 hardware (
WEER{EIL) X software (CVS
ARF5EEEY)

Google CloudiR P EZ4R% © L&
B]7E£Google Cloud A 4L E B
HE o

CVStIRR&LH - &= & inkc &k
@RYEL o

#Google CloudfRFE IR B APIE 18
netappcloudvolumes.adminﬁE
& : HEhEEGoogle CloudiRFS IR
FREEBIER (BFENIERIR
#HRERE) RUJSON-BARE

Proxy URL (MIRFERIEEIRESA
REE4RZECVSIRE) ° Proxyf@fRss
BILLEHTTP ProxyZ{HTTPS

Proxy o #HHTTPS Proxy - &2 Bki#E
REEEEE » LUASTTEProxyRARZFH
FHEEREZENRE - FRIEEHK
FEssERIProxy alhRES ©

REARIZEHINF SHI BT o

NRERIHFRE R/ NS UIEE
AIE R ERM

AR ERCVSERIS B4R - BELE(E
BiE 2% « TSk M Mk
iHl o

AR CVSHEE & RIGCPARR

SRHHHRR B ANEREE o #
Bl © \{"api":false,
"method":true} ° BRIEMIETEE
ITRREEHE AR B S ARV GO ER1E

EN ~ BRIE/NERBLETNEE ©

"nfsves=3"

" (TR AEEBIEATT)

IIEZ;E_"

NEFERAHZVPCHRE - MEEE projectNumber #l hostProjectNumber #AJBISE o IEEEB LT

projectNumber BIRFFEZR » UK hostProjectNumber B FIEHZE o

o apiRegion fXZ&KAstra TridentZIZCVSHEEHGCPE o B E&igKubernetes# &R « 7EEIICVS
W& apiRegion AIAREZEGCPEIGMEIZ LHIEMN TEEH - 515 - BERIRETEETEINLA -
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s FERAEEIREFE  f89StorageClassE&EBAMN allowedTopologies MBABEZFIEE
15 o Y0 -

- key: topology.kubernetes.io/region

values:
(:) - us-eastl
- europe-westl

* storageClass 2% « ATRAIGENFIENZ2E "CVSHIRFFEE" o e UEERECVSAR
TRARRVhIETTIESE (storageClass=software) SHCVSIISEARTEFETEY
(storageClass=hardware) * i&se IridentfEsRERBIINGE o SATRAMEE apiRegion i
HEBEMCVS storageClass ERIRERT ©

@ Astra Tridentf3Google Cloud t NEMCVSIRFFIEEE S « 8— B RAIERINEE « FEARIEXE
X TEEE o Trident SE2 18 CVSHAEARFSEEER! ~ MKRTERA(ER o

BERIHEEEE—Google Cloud@FPREMIFE - HEETHMENRIUMIFE « ErIUERH B o

R TE AR RSAE RS R @ ER PR E AR ~ LUIEHIFER VS EVolumeiZ A = o sA 2RI THIABREEEHA o
2% s AA He%

exportRule FHAE &I E L FRR r0.00.0.0/0

snapshotDir 7FHY . snapshot B#f "fR"

snapshotReserve FEARBAHEE T DL " (3 CVSTEREA0)
size FTHERR @RI AN r100Gi

o exportRule BABEUERDMRAVEE « LICIDRERRESHEAARIPVAIIL S IPvA FAEER4EE ©

HETECVS Google Cloudf&im HEIFIFTAHREE - TridentZEEEE R LA EREER
@ BRI REFHRE - ZEEEETUEESEREFEERUNER « UiEEERAPEILINRE
HIEE D4 - ERIBERIFALTIREN—ET B TER - HEEDHBEENS X
&1 . RIRAERS
E R EHRENRIRAERE
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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

"version": 1,

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

"private key": "

"client email": "cloudvolumes-admin-sa@my-gcp-
project.iam.gserviceaccount.com",

"client id": "123456789012345678901",

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

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

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

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

}

#12 . BEHECVSARTFERALARRS

s R EREACVSIRBEMNRIRER  ILIRBREEAR —RAENIT(FEH « IRMHEEE/FEEE -
UKEAERRE -
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"version": 1,
"storageDriverName": "gcp-cvs",
"projectNumber": "012345678901",
"storageClass": "software",
"apiRegion": "us-east4",
"apiKey": {
"type": "service account",
"project id": "my-gcp-project",
"private key id": "<id value>",
"private key": "

"client email": "cloudvolumes-admin-sa@my-gcp-
project.iam.gserviceaccount.com",
"client id": "123456789012345678901",

"auth uri": "https://accounts.google.com/o/oauth2/auth",
"token uri": "https://oauth2.googleapis.com/token",

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

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

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

}

I3 | E—RFBERAERE

IEEEHIEE B IRIEZE « O ERIBEEA ZEGoogle Cloud us-west2 &g, Ff7A HAstra TridentZE 7 AIGETFRME ©

HEEEAIt ERERAIAR proxyURL TERIRARREIEF ©
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"version": 1,

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

"private key": "

"client email": "cloudvolumes-admin-sa@my-gcp-
project.iam.gserviceaccount.com",

"client id": "123456789012345678901",

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

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

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

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

by

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

gh4 . ERHEF AR
AR ERERFTFE R MR ENRIGEHRIESR StorageClasses FARITAZE o
T FEFIRREMRIRERET « EHEMARENRFFERIRERENTRRIE snapshotReserve 5%

exportRule £0.00.0/0 - ERHEFEBRUERER storage BE ° FULBAT - SEERNHEFLDRHEY
BITHRE “serviceLevel MIELEH FMEEETARE °
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"version": 1,

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

"private key": "

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

"client id": "123456789012345678901",

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

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

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

"client x509 cert url":
"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"
by
"labels": {
"cloud": "gcp"
by
"region": "us-west2",
"storage": [
{
"labels": {
"performance": "extreme",
"protection": "extra"
by
"servicelLevel": "extreme",
"defaults": {
"snapshotDir": "true",
"snapshotReserve": "10",

"exportRule": "10.0.0.0/24"



"labels": {

"performance": "extreme",
"protection": "standard"
by
"serviceLevel": "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
"servicelevel": "standard"

T%StorageClassE & A5 LiEFEIREAM o {F parameters.selector HIF  EAIUAE
{EStorageClasstsE AR & & Volume I E#RIERE - 2 E G EFIENE RPN EESERERT

% —{EStorageClass (cvs-extreme-extra-protection) HEEFE—EERFEFE R o EEH—I2HiK
BBE ~ REBFREERB10%NERM o RE—(EStorageClass (cvs-extra-protection) EEHIZHIRER
B10% R ERIEFEIRM o Astra Trident REZEUAME E T » WHERTTSIRIBREBENK o

apiVersion: storage.k8s.io/vl

80



kind: StorageClass
metadata:

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

selector: "performance=extreme; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

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

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

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

selector: "performance=premium; protection=extra"
allowVolumeExpansion: true
apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: cvs-premium
provisioner: netapp.io/trident
parameters:

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

name: cvs-standard
provisioner: netapp.io/trident
parameters:

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



metadata:

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

selector: "protection=extra"
allowVolumeExpansion: true

ETHRIE?
BIURIRERIEZR « FRIT < ¢

tridentctl create backend -f <backend-file>

NRBIRRILKAM « RTRIFERARE o MRIBIT TIar < RigMRscH: « UHEIRE :

tridentctl logs

RIS IEABREAERIREZ 18 ~ IERTAB R Tcreateds < ©

= ENetApp HCl — AR R ZIhEERISolidFire & s
BEARUN (A TE L5 Astra TridentBS B3 R fEATE R o

ERENES

* XENREERG - THITElement#RAE o

* 124 NetApp HCI / SolidFires £ EIR Sl A EAERFRE - UEIBEHIIEE o

* [CFRBERKubernetes TIFENRLERFEZ AL B ERISCSIT A - A2 "TFEREHEE" ©

TEENEREN

° solidfire-san EFREENRERN ZEMEVolumelEl | IERMEIR o A Filesystem HMIRER

% ~ Astra Trident& I HIE R IR ISR AR - IBERFIER HStorageClasstsE ©

Ry E5a BFEHHE Volumei&Ez, SHENEFEEER
solidfire-san iISCSI &% rwo » ROX ~ rwx
solidfire-san iSCSI &% rwo ~ ROX ~ rwx
solidfire-san iSCSI IEERG Rwo » ROX
solidfire-san iSCSI BERR Rwo » ROX
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Astra TridentfE &1L s8R WesiB RECEZ R FERCHAP - INRIFEAMECHAP (B2 T

®

csi) HIFAR(E)

FACHAP - [RIFEZR "FiaiEE" o

O

BB AccessGroups 3 UseCHAP BERE ~ WA T HP—IFFRE] :

* MRIEFERKIE trident [RAIZIZEEHE - EAEFEEHE -
* MNRKIEAFFEEHE « EKuberneteshR 45743 1. 75 ERfThRZs ~ BIEERCHAP o

B inAERGIEIR

MBRIGERIEER ~ F2

storageDriverName

backendName
Endpoint

SVIP

labels
TenantName

InitiatorIFace
UseCHAP
AccessGroups
Types

limitVolumeSize

debugTraceFlags

O

BRI

=R EH

(G e R ey
EEIESEEIE R

MVIP ~ 5E AR SolidFire ¥R FETHFE

RN ERR S IEANESE
f#F®RM (SCSI) IPrutnEie

ER DR EBERTJISON-HETUE
R -

EEANERRE (REAFE
FRIEIL)

iFISCSIERBIER ERIEHTE

fEFACHAPESR:5iISCSI
EFANEFEEHEIDFE
QoS#RM&

INRERAVIRE KNSR LLE
AIERECE RN

SRS HHERFEEAEEEE o &
{tﬂJ: {"API": &~ THEL :true

AIRFEE T EE o EEPERTE UseCHAP AJEEEREFECIFCsi TridentfE

Volume 7z EXE#4B1E3Z Astra TridentAY B4R IEcSiZRIBSZ & © EAstra TridentsR EALL csil HEE
{EBF ~ ZERCHAP ©

6

KIZA1
XiEZ lsolidfire-sany

rSts 1 +E=FRMHE (SCSI) IP{iI
3k SolidFire

=1
SHEA Mrident) MIFEXEEAEID

1 (FERAFREINIT)

null

FHNMER debugTraceFlags FRIEMIETERE BRI 5 Ea¥AAAVECERAEED ©
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SFAA Y RIIKE - Astra Trident @TEREZ EORN LOOFTARIBELERS LS A
(D) #LUN - EEERRINESSEEFERIVRE « DEEEEROPRY OFEHIEES
4 o BERIRERFEERREN—ET 8RS - HEEHWRENTE -

&1 . VB IRLHRE solidfire-san —1EHLRE @ AR FUERENFE T,

IEEEFBEREFACHAPERSENRIRIESR « T ABRKEQoSHREN =1 VolumefERIHER o (RAISETE R
747 ~ LUMEERAREREBLLRR 1ops #EFHR2H -

"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} }]
}

#0512 . NBIRERFENAAR solidfire-san BEERNBEER#EFEE RN
e ERERERFETFERNRENRIEEZRESR « UK RE#IStorageClass °
T FEFIRRNEREERET « FHEMARENREFEERNRERFENTERE type IR - ERFTFEER

FEFRIER storage BEY o FELLHEAITR « AL SR ERES CIEE « ALERNASES DARENE
% -
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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"

% StorageClassE &R Ll B FEFE RN o fF/ parameters.selector I - FEStorageClassE
I 0L IR L B FR B R A AT AR AR AL S Volume » IR @S S EFMENERE FAPEERSEER °

% —{EStorageClass (solidfire-gold-four) RHHEEF—(ERERFEEFERN - EEM—IREEERMGEN
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BHIFEAM volume Type Qos &4k ° &RE—fEStorageClass (solidfire-silver) BEHEMIRHIERIIBEDN
BIFEIRM o Astra Tridenti R EZEBME E#HEFERM - LRAFRSHERNK
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apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-gold-four

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=gold; cost=4"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl1

kind: StorageClass

metadata:

name: solidfire-silver-three

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver; cost=3"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-bronze-two

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=bronze; cost=2"

fsType: "ext4d"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-silver-one

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver; cost=1"

fsType: "extd"

apiVersion:

storage.k8s.io/vl

kind: StorageClass

metadata:

name: solidfire-silver

provisioner:
parameters:
selector:

csi.trident.netapp.io

"performance=silver"

fsType: "ext4d"

87



MEFFHEER ~ F2H

* "Volume7ZEXE¥4R"

{EFHONTAP SANEEENTZ TS5 E 1B i

FRABRIEEFAONTAP IR TIAERITHAERITHAEE SANBEEN 2 N IREE ELNAE A U © ONTAP Cloud Volumes
ONTAP

° ||i?t_ "

* "AERGEAEEH"

i

=
g

EFERERR
Astra TridentZELAONTAP M HMTT ~ BEEBLZEMN A RBIT adnin REFAENH vsadmin SVMIE
BE - RAEHERARZARILBHIERZE o ¥t Amazon FSX for NetApp ONTAP 2#EAINetAppIhAE « Astra

TridentFEEAE LIONTAP FREENFEREIT - LHITHZIEHSVMEEENE S fsxadnin FFAEDH vsadmin
SVMEARE - HEEHERARZARABIERE © o fsxadnin FHECEECEFHENARENR -

WMREMFA 1imitAggregateUsage B2 | FE=EEIERIR - EfFAAmazon FSX for
@ NetApp ONTAP BF - #&fcAstra Trident 1imitAggregateUsage S EABELFER vsadmin
# fsxadmin FAERE | MREIETU2E ~ HREEEF TR -

EESAT] IATEONTAP IAE& AR BB ERAR R A & ~ sETridentBRENFZNAESER ~ (BRMFEZELTSEM o Trident
HIR Z BHThR A ER G PE AU ZEIMYAPI ~ TS LAPILBEMA T & ~ BARESHEE S 5 LS -

ZEEEFIONTAP ZIRAISANEREN T2 TR R E B i

B AR (] ZE R EFAONTAP SXIE A SZIRAISANERENIZ TUIR SR E IR INAE M & i - ONTAPHTILFIAONTAP B3
RiREL ~ Astra TridentZE D EZIER—EESERMESVM ©

sAsofE ~ B UBITZERSHER « LIS —ENZERENZXNFEFEER o FIE0 ~ EEIUERE san-
dev {FABEER] ontap-san EBENFETNEL san-default FAMEER] ontap-san-economy —

1SFRE MKubernetes T {EEIBEER N AL EBEMISCSIT A © ;A2 "B IS E L1 MEN -
Astra Tridenti2 (it RAZERONTAP s5IhAE AR ER G TR B IR ©

* g8 | ONTAP HEEFTRHENFERAELBIENE - BEREABATENZEEAAE ~ FIU0 admin
vsadmin UFE{REONTAP EHARANFRAERYE ©

* /RFEE | Astra Tridentth SEONTAP fE R KA R IRAV/EZ M E(EZEEITEN o TEILE « BIrERVLEES
FRRIm&E « SWRIEENCAKRE (EZER) AIBaseb44RiEE o

TRIUEMIRA R « WEESDRENERE S EZEZE - 7 - —RAXE—ERRHE - GEMRER
ERERE T A « MR R IREREPBIRIRA LA

@ MRECESARRR M TR RARE - RIRELR R  WAEERREPRMUSERRS X -
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SRRkt i

Astra TridentEESVME E/ZEHEEIEERTEER « FHEEONTAP Z B InETE c BRFHTELTEEN
BEME ~ HIU admin 3 vsadmin © 5 ERESRIRONTAP M IBRRASRISAIEIES « AA KK Astra
TridenthR A< RISEEEAIHREAPI o ERIUEII B THNZE2E AR « W Astra TridentiBELfER ~ BREZfE

}Eﬁ o

& imE ZEHII0 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",

HelE « BImEREM — AN FZHEDENAE - BiUBIK2 % « FHRELE/ZEEE L Baseb4iRhE « Wi #1F
AKubernetest® o BI/EHERIREH—FEMETEENNTER - At - E2—IB4IEIESIRE -
HKubernetes /f#FEIEE T °

R R/RFE R ERE
HEVAIRARNR IR ] AER/ERE « TELONTAP % & in]

E
[
u_cL_‘III‘
o)

E
fit
)
K
[1]
o]
W
s

* AP Im/&E | AP in/&:EIBaseb44RiE(E ©
* AR IRFAE SIS | ML ZSIEBase644RIGE ©

* {SfERYCACertifate | R1S1ECAREAIBase644RIE(E o WNRERSERICA - BIABEIRMUIERE - R KEH
{S1EHICA ~ BB ZBZHERRE -

HANTERIZEIETIIDEH

1. EEARPHREMNEE o E4EH - 55 Common Name (CN) (—f%&#E (CN) ) REAONTAP BtH
2o

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. BEEMICAREIEONTAP ERERE - SR CHRFFEEERIE - IRKEMEENCA ~ FRHEL o
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security certificate install -type server -cert-name <trusted-ca-cert-
name> -vserver <vserver-name>

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

<cert-authority>

3. 7EONTAP ZiE#E FZRAFIRERNERE (PW1) -

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

4. FEABONTAP IEMAZRBARE cert BT o

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

—authentication-method cert

5. EAEENREHIFERE - LLONTAP Management LIF IPFISVM&TEE X <SfManagement LIF>F<vserver
name> °

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. fEFBase644RIE/R:E « IMAEENCARSSE -

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

7. fER E—PEUSHERIIER o
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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

et fom e e
R e +F

| NAME | STORAGE DRIVER | UUID

STATE | VOLUMES |

R e ettt fessssssssssssesessososssssssssss o=
fmm===== fememema=a +

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

femmmmmmmma== R e R
L e X

BAnAREE 7 A BN SNRE B A

TR LIERIRA YRR « UERARREE AR EENEE R - EMERL AT | ERAERERTEZN
AR IR T ERTAGER/RGE ; (ERRENRIRAI EMAEAEREEE - SEEEM - EUABRRANERES
7~ REBIMLEREE L o ABEAEMNNbackend. jsontE®R « HHEZERITHNESH tridentctl
backend update ©°
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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== +

EICTEETER - (#EEIEENELEHRONTAP EAENZIE (IXBIOS) - 1IZEZ2EIRE
@ oo EIRIREEN - IR EGENIEEFEHRS - REFTMERIRUEHEIERSE « 2&H
EONTAP ZEEMIPBRERVREE ©

EHRIEATTEHE BRI HEENER « A ZHE 2 BRI MWHEEELR o IR IKREHREETAstra
Tridenta] LLEAONTAP &Z & im@:N « W RIER KA VolumefEE o

SiEigroup

Astra TridentfEABigroupRIT=HIEFTBECEVHEIREE (LUN) FEX - RAEIE B TS TR ImMigrouphs A migsEiE

* Astra Tridente] BEE Kk ERSERIEIgroup ° 1R igroupName KRB ZFERIREZET * Astra Trident
BiEII%ARigroup trident-<backend-UUID> ESVM. E o WNLtE i {RE(E R imERA ZEERVigroup ~ I
EEIEKubernetesEi25IQNAY B B3 1S /MIBREE o

* HE - AT R IR E S IR HTESIE I Migroup o AT LUEARTRLLEE igroupName 4HEES
& © Astra Trident& 1§ KubernetesEiZaIQNFTIE/MIFR E TS ZEMigroup °

FRAMNBAEN®EIE igroupName & igroupName FJLAERMIPR tridentctl backend update fEFEAstra
TridentBEEEIRigroup ° EAGHRETH EMNE TE& & 2 HEERITFE o RIRAELRFEREILBigroup
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Astra Trident3REEIE o

HESEESAstra Trident#l1T{EREFE Eigroup RE & Kubermnetes BIZ EMHEFEIEENRE
BIEMCE o TesiTrident) 7] BEIHTIE KRB FRigroupFIZEERIZLIQN « KIEFEEHEE -

@ 7EKubernetesIBIEEAERIAISVM (LU KkAstra TridentZ4E) B -~ FREBMigroupr] R
¥Kubernetess EFMMVEE A 7 ZE HMZEEMRIMigroup © tE5 ~ 4B {RKubernetes
EEDNSESIEEA M —RIIQN o Y1 _EFFt « Astra Trident® B EIERIEIQNRYETIE BAFERR - 18
fEAFEEAIIQNT] SEZ B FHRUIEERA ~ WIEBEFELUNMARIBN ©

U RHFAstra TridentsR EAFER lcsiBIRACETETN) ~ BJKubernetesEiEEIQONE B E#TIE Eigroup S it 2
bR o BENEAFTIE EKubernetesFZERF © trident-csi mEtESPEPoOd (trident-csi-xxxxx) TENIEHVEIE,
+ ~ BRI @ RO ENES o BABLIQNTT 2L =& IRMVigroup o BEIEAETEE « HEUR K Kubernetesfp
BF ~ S8H—4B0 SR o] iR IEMIBRIQN ©

1R Astra Tridentlll R U csiE RECEZ BN EIT ~ BIABFENE Figroup » LB FKubernetess= £ E1E T
{EEARLEAVISCSI IQN © I AKubernetesz S2HIEIEAIQNAZEHTIE Eigroup © [FEIHRM ~ EKubernetes TR £ PRAVER
BRIQN 4 2B igroupFE PR o

fERAERCHAPERRELR

Astra Tridentr] LUF A mICHAPER:EISCSITERSER ontap-san # ontap-san-economy SRENFET, | EEE
FSF8 usecHAP ¥EIH o iR E AR true’Astra Tridenti SVMITER EIBIZ Z 2 MR E AL MCHAP ~ M BIRIEER
REFAEAEBNEER o NetApp R FERHERCHAPRESZEALR o S52R TH4HREEEH ¢

"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",

@ ° useCHAP 2 EMMEIE « REERT—R - ERERAR - BERZBtrueZ B ~ EEERKHE
= 3
SRR o

b9 useCHAP=true » chapInitiatorSecret s chapTargetInitiatorSecret °
chapTargetUsername ' #l chapUsername f{UAABZERIFERT - FUTEURIKEBIRZE « BIAJEE
B tridentctl update ©
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ZEAK
IFEIARTE useCHAP BE - HEFEEIEEI5RAstra Trident{E#717& 1% _ LR ECHAP « E8IiE T31EH

* f£SVM_LEERECHAP :

° RSVMHFERMEBIBR L2 HERAE FERRE) M MEREHRA EFERITRIFIELUN « Astra
Trident& AR L2 HRR A cHAP WHEER E CHAPRIBI 28 B IR (E A E LB -

° fNRSVMEZLUN - Astra TridentiF A Z7ESVM_LEEIFHCHAP o LRI R R HIFERSVM LB 1F1E
BILUN o

* RECHAPRIENSEM BIEFERELBNRE ; ELEEENBERBARPIEE WL o
BIREEAINIEMINt! igroupName ERIHPIZM c MNRKIETE ~ BIFERS trident ©

BIT1BIF 1% ~ Astra TridentZ2 B II ¥ FEM tridentbackend ECHAPHE R Bl{EFHE L 1B 1E AKubernetestd
% o Astra TridentfEItb & ix_E3RIIMIFTBPV ~ #EHE MR CHAP L o

PeERER R B I 12 i

R A EFHAICHAPZ2 BUIER EFH CHAPSR nﬁ backend.json fEXE . EREFMCHAPHZ I £
tridentctl update ApTURMISLEEE

()  EFEBHCHAPHEE OUAER cridencotl TR © HDSACLIONTAP UIEHT
(TP FAVERE) - EAAstra Tridenti AR B LT o
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cat backend-san.json

"version": 1,
"storageDriverName": "ontap-san",
"backendName": "ontap san chap",
"managementLIF": "192.168.0.135",
"svm" :
"useCHAP": true,
"username": "vsadmin",
"password": "FaKePaSsWoRd",

"igroupName": "trident",

"ontap iscsi svm",

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

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

- o +

| NAME | STORAGE DRIVER | UulbD

STATE | VOLUMES |

e —— e — e
f——— R +

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

e e e
- e it +

RAEMNEGTIERETE ; MRSVM_LHAstra TridentE 058 ~ EFSEERERARE - IEERERE
WEEEEER « MIRAERNFRSERTFIARS - FETEPVAVERI E/ER « REERERNEEER

SANZHREZEIEEAEEHIONTAP

a

BRI IZBONTAP Astra Trident %2 353K 2 17 K {5 FA 32 ENetAppBISANERENTZ T  ANENTR 12 in HRREER) ~ LU

TN {alig & i ¥4 FE 2= Storage ClassHIsF AR E Kl o

T RIHABREIEIR « FHF2RE xR .
2% =208 FE5%
version KA1
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W

#

storageDriverName

backendName

managementLIF

datalLlIF

useCHAP

chapInitiatorSecret

labels

chapTargetInitiatorSecret

chapUsername

chapTargetUsername

clientCertificate

clientPrivateKey

trustedCACertificate

username

password

svm

igroupName

storagePrefix

limitAggregateUsage
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=RER
HIFEEHIE N BB

ERIESEEIAE EZE

EEMIPAIHEHSVMEIBELIFEEIR
#2MetroCluster Y] « 4785
ESVMEIELIF o

FERELIFAYIPALLL o IPVEER
RO o SREBR AT

{EFCHAPER:5iISCSILUHEONTAP
AT EMSANERENIZ R ER[fR
{E]

CHAPRYENZZZHE o HERM
useCHAP=true

ERFIHR&AERISON-BIE
REE

CHAPE1ZENENZI 4 ZE o MBIEH

useCHAP=true

BAERERME - WERM

useCHAP=true

BIEERERTE - BEIFM

useCHAP=true

A A &ENBase644REE - AR

SEE 232% Ao A
REREUEREE

R P imthE & iR HIBaseb4ARIE(E
2 )Nk

Z{={ECAEREHIBaseb44RIE(E o 15
B o BR/RSERERS

BRERE/ SVMNERE RN - A

NGRS b

AR ERE/ SYMVERTS A0

EEANREFERKES

E(F 7 SANFE IR & Aigroup & 18

TESVMAEC & #rii iR & R P e A RY
AIES - REREAERM

MRERERSRIEE DL ~ BIEE
EITERRE o *AEARAmazon
FSX for ONTAP Sfor Sfor *

=
HoxX

TONTAP-NAS] ~ TONTAP-NAS-
Ei%9 B4 ~ TONTAP-NAS-
flexgroupl -~ TONTAP-SAN

1 ~ TONTAP-sanf&#E! |

EEEniZ\ a8+ T_J + dataLIF

r10.0.0.11 ~ T[2001:1234:abcd:::
fefo]l

PRIEZAHA « TRIASVMITE

i

MRZBSVMEITTE
managementLIF BT

Mrident -<#&i%-UUID>]
[Trident

1 (FERAFEFINIT)



2% =R EH BER
limitvVolumeSize MR EREEE A/ NS LEE - M1 (FERAEHIEIT)
RIERACE R o
lunsPerFlexvol SFlexVol ELUNBYER ALUNEZ - 1001
EEWZBTE[50 ~ 200]
debugTraceFlags SREFPHRRS E(FERAEIEEIZ - &8 null
1@]  {"API" B~ THZEL true
USeREST {EFIONTAP Isrest APIEY A FAS iz
27 o RN #EMetroCluster 1778
5 o

<code>useREST</code>f=EIF

* useREST MUEMTFEE M N ieft « BEAMARIRE - MIEAREXEELEEH - RE

2B true  Astra Tndent#l%ﬁmONTAP EFIEAPIEBIGZETTIBE o LEINREFREONTAP {4

@ EHARZASAIARZ o LESPONTAP ~ FREAMNEABBNBEHITFE ontap EARER | E2F
HEZHEM vsadmin M cluster-admin A ©

* useREST A% iEMetroCluster {FA%LIE o

mif

EZBONTAP IEREEN « CIEZREEESH - EAERREEANRERRIERE BB/

WNREEAAmazon FSX for NetApp ONTAP Sendbackend ~ :57036%E
@ limitAggregateUsage 88 o o fsxadmln # vsadmin Amazon FSX for NetApp ONTAP
NAGBIE SHEENAggregate [ & KiE B Astra Trident LA PR HIFF BRI TZEVHERR o

(D) #7188 debugTracerlags MIFEIEEMHHRIL TR SARAIATIRIAED o

TR ontap-san FEENTET ~ FARRAFRASVMBIFREERILIF IP ~ i {#EAISCSIZEHRKEK - ARigEdataLIF
BIIPHIE ontap-san EEBNIE X FoahltPIE AL ERK ~ MR FEAEEAIE o

(D BB UREF « ;ACEE —2 datalIF Ml storagePrefix EATENBIBN - EEFHELER
¥~ MEERIMNEL o

igroupName AJEREAONTAP BiE#EE FE I Migroup o MR KISTE « Astra Trident& BB & Trident
Aigroup -<&IFUUID > o YNRIZHTFELEZEMigroupName ~ BIIIRBHFIRIE Z BHHASVM ~ NetAppiEs&fE A
SH{EKubernetes#E&EMigroup © 35 2Astra Trident E B4 EIQNFTIE/MIFRAI L BARE o

Bimth A LITER L B F#frigroup -

* AT E#rigroupName ~ LUIE[AEAstra Trident A SMYISVM L 37 K BRI FRigroup ©
* AL & B&igroupName o TELEZEBI ~ Astra Trident® BB K BEIE Trident -<backend-UUUUID> igroup ©

EEmEERT ~ HeTEEFE\Volumelit o RRAIVolumelfi i 2 A E#TMigroup © LA G FERE & iR
HARR &Y EY

oI AIEE TR %8 (FQDN) managementLIF #EIH o
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‘managementLIF" ¥HFTBONTAP BIRRZS ~ AT B KR ASRE S
IPve il o sATEAMERZE Trident " --use-ipv6" HEAZ o NEREIETEER "managementLIF®
FHiEMAR TP e it o

fEAIPVOIILEF BTSN ESY management LIF fl dataLIF (MRESERIFEEET) BES
@ FEIMAES  FIEN[28e8 : dofb : a825 : b7bf : 69a8 : d02f : 9e7b : 3555] o YR dataLIF KiE
£ ~ Astra TridentZ{ESVMHEBEEXIPVE E il lifs ©

EEEONTAP-SANEEENFZ T {EACHAP ~ 3538 E useCHAP 2ZE true TEIFEESET o A% Astra Trident& %
EMfEFE R CHAP A& IRFTIE ESVMIITERREREE © s "Bt UM EEES -

AR ontap-san-economy BBFFEIL 1imitVolumeSize EIBHERHIHEIREMgtreeMLUNFLREE A/ £
fR o

Astra Trident@ 7EEREIIMWFAEREER 'Comments) (GEfR) HBUPREERECEEE
ontap-san EEENTET | SHEFTEIIEEVolume ~ FlexVol B8 EERNEFEGFEE R HH

@ B TCommentsy (GHfR) WAIFIEAFMBIZEE - EESESUUTESEMEERAER
Iﬁﬁg’r{%ﬁ:ﬁ”é;ﬂéfgqJE_\'_LE'\JFﬁﬁEZ?E}EEﬁ%H o EERBRIFAEPIREN—ETEITER - FEE
DR ©

RN E IR BRE R R IREREER

%Eﬂ}(&%ﬁ%ﬂ’\]ﬁi@ﬁﬁqﬂ s B L EIE R HITEREC E & E Volume U /A X © UNEEH  sA2 R T54RREEE
|| o

28 SREA fam=

spaceAllocation LUNBYZEE 2 8C B/

spaceReserve TREREER ; ME (Bf) M |
3 MVolume) (5E%8)

snapshotPolicy E{FHISnapshot/RH M

gosPolicy B IKAAFT AR ERIQoSIR A M

B4 - RESERTFER/BHRINE
rh—{EqosPolicy
g{adaptiveQosPolicy

adaptiveQosPolicy EeIKAa PR R & RO RE M
4 QoS/FRIEHE - EEFESERESE
&/#&imRYE R —{EqosPolicy
Z{adaptiveQosPolicy

snapshotReserve REB4AIRER T0) WHEAERE B D W3R snapshotPolicy & T
wm B[RS T

splitOnClone BIIEAE ~ RERXREERDEIERS TR

splitOnClone BALEAES s REAEXRDEIEDS TR
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W

% 55 AA 6

encryption I E EERFBNetApp Volume TR
Encryption (NVE) ; F8:&%7%
false o WATEERE LIV EL
FANVE ~ A BEFAILETS o INR1E
BIREYFANAE ~ BlAstra Trident® B
BEREFIIREER G EUBNAE © 1
TEHAEN ~ B2/ ¢ "Astra
TridentI{A EANVEFINAEIRECE(E

"o

luksEncryption EUFBLUKSHNZ © 552/ "E Linux "
H—EiBRE (LUKS) "o
securityStyle WHEENZ2ER FTUNIX
tieringPolicy DERBILER M) ONTAP 9.5 RjFISVM-DRABRE

7 THEIRER |

f&fcAstra TridentfEFAQoS/RAIB AR EONTAP ERERMARAHIARZS - BZERIFHARIQOSIR
(D AIEHAE ~ WHERRRIBHE S ERERESEHEMEE - HENQoSRRIEHESRFIFIE TIFaH
HIAERRIEE ER o

UTREEERRRENEA :

{
"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",
"gosPolicy": "standard",
"spaceAllocation”: "false",
"snapshotPolicy": "default",
"snapshotReserve": "10"



HEFERERIIAIFIE Volume ontap-san EEENFETNAstra TridentfEFlexVol THELUNFEE RIEYE
F2H ~ ZESMENN10%MAE o LUNIIECE K/NEMEREEPVCHERNA/NTEEAEE © Astra

(D TridentzEFlexvol B{EIBAZPIRN10%MEE (BERONTAP (EEE LAIMMRY) - ERERMAE
B ESFRER AT AR E o BB aIfhIELUNZAMEE - BRIEFBETRE DA c EFE
FONTAP-san&&E B o

AN EZMELE snapshotReserve ~ Astra Trident& kBB 55 5t & Volumek/)y :

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

1.1;2885M0%HBYAstra Tridentfl AFlexVol EltheZIELUNAAEERIAYINAEE o BRI snapshotReserve = 5% »
MPVCERK= 5GiB - HIR&42K/\%&5.79GiB ~ A FHR/\A5.5GIB ° © volume show &5 < EREREELULTEEH!
HIAER

Aggregate State Size Available Used%

_pvc_89flcl56_3801_4ded_9f9d_034d54c39514
online RW 18GB
_pvc_ed2ec6fe_3baa_4af6_996d_134adbbbBetd

online RW 5.79GB 5.50GB
_pvc_eB372153_9ad9_474a_95la_0Bael5elc@ba
online RW 1GB 511.8MB
3 entries were displayed.

BAl - REREA/N ~ AR ERRIREAR Volume o
RIEAEREEEA
THSEARETERERE « BABIS2HFREERE - ERERBRIEREENTTE

@ AR ITENetApp ONTAP ZiEAstra TridentfINetApp_LfEFAAmazon FSX « E:EEIEE|lifsRIDNS
78 ~ MIEIPMLL o

ontap-san B RHEEEMEIER
SR/ WEBIRAEREE] o clientCertificate © clientPrivateKey‘ﬂl "trustedCACertificate

(ZEH ~ MREREENCA) BIEA backend. json M HEUFHFIREE « WESWREECARENE
HE6AMRES(E ©
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"version": 1,

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

"svm" :
"useCHAP": true,

"chapInitiatorSecret": "cl9gxIm36DKyawxy",

"svm iscsi",

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

"igroupName": "trident",

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

ontap-san AL FRCHAPHIEEENTZ(

B/ \WEIRAARREG o ItREARLERRTIET ontap-san %1l useCHAP REA true ©

—_

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

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

"svm iscsi",

sanbackend"},

"useCHAP": true,

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

"username": "vsadmin",

"password": "secret"

ontap-san-economy SEEIFET

101



"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"

EREFE R RIREE S

ETEFrIMIENRIFERIERT « FHEMAEREFERNREFENTERE » fIU0 spaceReserve H ~
spaceAllocation {® ~ M encryption 8 o EREEFE RN EEHEFERERPES °

FUtEEFIH ~ BLEFEEE RN E BITRTE spaceReserve © spaceAllocation #M ‘encryption {E ™ 4%
SEgER LR TENTERE °

"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": "i1iJF4heBRTOTCwxyz",
"chapUsername": "uh2aNCLSd6cNwxyz",
"igroupName": "trident",

"username": "vsadmin",

"password": "secret",

"defaults": {

"spaceAllocation”": "false",
"encryption": "false",
"gosPolicy": "standard"
by
"labels":{"store": "san store", "kubernetes-cluster": "prod-cluster-

1"},
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"region": "us east 1",
"storage": [

{

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

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

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

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

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

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

"spaceAllocation": "true",

"encryption": "false"

LU 2MISCSIE A ontap-san-economy SRBIFET :

"version": 1,

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

"svm": "svm iscsi eco",

"useCHAP": true,

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

"username": "vsadmin",

:"20000™"},

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

"defaults": {

"spaceAllocation”": "false",
"encryption": "false"
by
"labels":{"store":"san economy store"},
"region": "us east 1",
"storage": [

{
"labels":{"app":"oracledb", "cost":"30"},
"zone":"us east la",
"defaults": {
"spaceAllocation": "true",

"encryption": "true"

"labels":{"app":"postgresdb", "cost":"20"},
"zone":"us east 1b",
"defaults": {

"spaceAllocation": "false",

"encryption": "true"

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

& im ¥ fEE StorageClass

% StorageClassE &R Ll ERRFEFE RN o £/ parameters.selector I - FEStorageClassE
I 0L IR AL B FR B VR A AT AR AR B S Volume » IR @S S EFMENERE AP EESEER °

* $5—{ElStorageClass (protection-gold) FFHEEFNE—E - F ZEERHFEFEM ontap-nas-
flexgroup fﬁﬁﬁ”ﬁéﬁiqﬂﬁ’ﬂ'%—ﬂilﬁﬁﬁﬁﬁﬁﬁim ontap-san ?ﬁﬁ#"ﬁ . ?E%U’E—%#ﬁ%&ﬁ%%ﬂ’ﬂiﬁiﬂiﬂ °
* % " {EStorageClass (protection-not-gold) FHEEFNE= + FEERHFEIRM ontap-nas-

flexgroup PHEIHME _ME « E=EERFAFERM ontap-san Bk | EEM—IRESHRUIMRERE
REVESRA o
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* EB=1{@EStorageClass (app-mysqgldb) fFEHEEHRIENERERFHFEIRMN ontap-nas PR IHFZE =18
ER#EEFERAM ontap-san-economy & : E%%D’E—TxaﬁﬁmysqIdb#ﬁ@ﬁﬁﬁﬁﬁﬁﬁ%ﬁiﬁ%ﬂ%E’\J%@ °

* FU{EStorageClass (protection-silver-creditpoints-20k) FFHEEHNE =EERFEEEIREAN
ontap-nas-flexgroup FHERIFHE —EERFHEFERM ontap-san &l | ELEERMNEHE—SE
I 200001E(E AL BRI S AR IRENE IR ©

* % H{EStorageClass (creditpoints-5k) FFEHEEFRE Z(EERFHFEIFEM ontap-nas-economy
& IR = EEREFEE R ontap-san &if | ELEH—IRH50001EE BB ERMER °

Astra Tridenti RTEZEIIME ER#FE R « TREAFTSHEFENKX
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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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S EONTAP —{ERFRENASE I
A B ERUNEEEFI ONTAP IhSEMEFNIHAEENASERENTE TN 2R E THAEIE Y E I © ONTAP Cloud Volumes ONTAP

* "AERGEAEEH"

EPRWMEMH ontap-nas RMHFEB R RE - KEMEMITENNHEREETLIEES  Astra
ControlZ BRI VLR E IR (AR (ReE « SCEHIMIEFTTENNY ontap-nas BEEIFER © ©

@ ontap-nas-economy REETERIHMIEEFHAEZLEONTAP S IENBS =S HEF LB RFERZE
fsp ~ A FEEREENITZI - MEAZETERNERRE - KEMELBENE (TEKuberneteszZEE
Z ERREHEE) FTK o

EREER
Astra TridentZmHELAONTAP MR #IT ~ BERUZENALHIT adnin BEFHAER vsadmin SVMIE
BE - AEHEEABZAELBIERZE - HitAmazon FSX for NetApp ONTAP SZ1EHINetAppIIAE - Astra

TridentTEHAE LIONTAP FREENFRBIT « MBITZEFSVMEEENE D fsxadmin FAEH vsadmin
SVMERZE « S EFHERABZAREREBIFERSE o © fsxadmin FHEREEERFERENERER -

MREFERA limitAggregateUsage B# | FEREEIERIR o EFHAmazon FSX for
@ NetApp ONTAP B « ¥FfAstra Trident 1imitAggregateUsage 28 E A EBFEA vsadmin
#l fsxadmin FAERE | IRECIEEI28 ~ BEEEEFGRE -

EEPAR] IATEONTAP Ihac@ AR E@IRAIA & « B TridentBRENZTVAESFER ~ (BRFITERITEEM o Trident
MRS BETRAER G ITUZESMNVAPI ~ TIELAPILBRIAEZ E ~ EARSSHEESH M

A {FHONTAP TS NASHEEFNTZ R ARG E B

EEAR LN ZE A EFAONTAP & NetAppIhAEBINASERENTZ TR 5L EINAE ST =M E IR ©- ONTAPHFFREONTAP By
AZ1B RS « Astra TridentZE/ D EEIHR—EE S FELASVM ©

HHPRBONTAP R ZiRiRES « Astra TridentE/ DR EISR—EESRR4ESYM o

sEseE ~ AU ITZERSER  MEIITEM—EHNZEREIZNHETZLER] o HIE0 ~ eI UK EEA
#9Gold$8R! ontap-nas FEENFZTNANGAAR ~ 8 ontap-nas-economy — *

(SR B HIKubemetes TIEEREEER A BB EMINFS T A » S8R "800 IS BREER -
Astra Tridenti2 A TTEERONTAP BINEESRERE S BN B o

* SREEEY I ONTAP HEEFIERIENFERAE LB - ZERFERAALEENZE2EAAE ~ M0 admin 5
vsadmin MUFEIREONTAP EHARAMNRAERYE ©

* /RFEE | Astra Tridentth SEONTAP fE R KRR IRAVEZHEEZEEITEN o TEILE « BrERYLEES
FRRImEE - SWRIEENCAKE (EZEER) AIBaseb44RiEE o

TRIUEMRA N R « WEESRENERESEZZEBE - 7 - —RAZE—ERRLE - EERER
EREREE 7505 ~ M RIERIRERPRIRIRALE
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@ NRICEARRR M TEHETE  RIREIIRF RN « WEEREPIRHESEERSE -

RrFRsRE B ERRE

Astra Trident EESVMEE/ZEHE TIEERREER - THEEONTAP 2B iREITEH - BRFERTFALEEN
THEME ~ B admin B vsadmin © SR ERERKONTAP M IBIRAFIFAIIEIER  EARKH Astra
TridenthRZSAISEZEFATHAEAPI o AL B INZE2EAAE « M8 Astra TridentiBECER ~ B EZRE

}Eﬁ o

BIREZRSEHIU TR ¢
{

"version": 1,
"backendName": "ExampleBackend",
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "secret"

iHee(E ~ B EHE M — LA FIATFREME - BIURIKZE « FAERE/ZIET L Base64iRmis « WHATE
#ZKubernetest o B /EME RS —RENENTERNNTER - Bt - ER—BAIEESR(F -
HKubernetes [{#FEIEEHIT °

RYFRER B BREE
AR B R ] UERRE « TEONTAP s BIREH © Bin

F4}
s
E i
R
[1]
B
W
U

* BRIn&:E | AP in/&sE0YBase64ARS(HE
* ARIRTAE TR | BIMAAE ZIRAIBaseb44RIH(E

* {S1ERICACertifate : RSECAREHIBase64mbH(E - MRFERSERICA ~ RILRIRMHILS R - MRKER
S1ERYCA ~ BRI BBR LR RS -

HANTERIZEIE T

1. %E%ﬁlﬁﬁﬁxﬁﬂ*uff/\ E4LR - 55 Common Name (CN)  (—fig%# (CN) ) RIEAONTAP g5

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. BEEMICAREMIEONTAP ERERE - SrIfCHRFFEEERIE - IRKEMEECA ~ BRHE o
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security certificate install -type server -cert-name <trusted-ca-cert-

name> -vserver <vserver—name>

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

true -common-name <common-name> -serial <SN-from-trusted-CA-cert> -ca

<cert-authority>

3. 7EONTAP ZiE#E FZRAFIRERNERE (PW1) -

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

name> -vserver <vserver—-name>

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

4. FEABONTAP IEMAZRBARE cert BT o

security login create -user-

—authentication-method cert

security login create -user-

—authentication-method cert

or-group-name vsadmin -application ontapi
-vserver <vserver—-name>
or—-group-name vsadmin -application http

-vserver <vserver—-name>

5. EAEENREHIFERE - LLONTAP Management LIF IPFISVM&TEE X <SfManagement LIF>F<vserver
name> o {SABIEMRLIFAIARFSRBIRE A default-data-management ©

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. {£EFBase64/RIE/R:E « IMAEENICARSE -

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

7. fER E—PEISHERII R o
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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 t———————— +

EERE T A e E B

TR UAEFIRB R - UERARNERE S A EHDEE R o EMiER AT | EAERERE/EN
AR IRE] ERTAGE ARG ; (ER/REN RN EMAEAE QB - EEEEM - CUABRRANESRR
7~ RBITIGEREE /0% - AAMBEAENNbackend jsontE % ~ HHEIERITHMNERH tridentctl
backend update °
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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 | 98el%b74-aec7-4a3d-8dcf-128e5033b214 |
online | 9 |

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

SRR « AFESEEWATEMONTAP FAENE (IXBIOS) - FEZRIRE

EE®
(D o EIRIR/ERER - AR S E/REMNIEEERE - ARBEMRIUERMBER « Z%&H
EONTAP ZEEMIFREREE ©

EHRIEATTEHE BRI HEENER « A ZHE 2 BRI MWHEEELR o IR IKREHREETAstra
Tridenta] LLEAONTAP &Z & im@:N « W RIER KA VolumefEE o

EIENFSEEH/RE)
Astra Trident{FE FINFSEE /R B R ZEFHI EFREC B 2 iR ERYTFER ©

{EFAME L REEF « Astra TridentZ2{EiEEIE

* Astra TridentA] BIRE EIREL/RRIAE ; FUIFERNF  FHEEESSEEARTIERIPANCIDRELR
BE o Astra Trident® BEIHE L ERRIEIRLIPHTIEEEL/RA] - 30 ~ MIRAKISECIDR ~ BIERER L
BEIRE A2 E B R ERXIPHIEEEL/RR -

* RBEFEESUEILELFER ~ MFHHFILIRA o BRIFFEARPISEARRAELRRZE - TH)Astra
TridentZ EFATERAYEE HRA ©

1M



BhRE TR0 R A
lcsi Trident) BY20.04HRIBMEBIAEEIRHHFRAIMAEIONTAP ~ UFIBIRER - ErRHFEEEATIFEN
LIPS E ASFRIAIALZER) ~ MIEFHEEBRENRE - EafXIEECERRAEE ; CREHRABEEEH

FEELETFENA © I - EEMRBREFEENEFIIRGIEIEERERE IPHILFEHR - UIERBHE
BECRYERE o

() 9% TosiTridents A AEBIASEIREEHRA o SRAHIR T EETBERMNATed o

gl
WREFAMAEERREIR - T ERIFEZREG

"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

ERAILTIAERS « AR (ESVMA YRS Ee, A TE R I EA « 16875 ASEECIDRE
() # (BnFERELRR) HEHIRD - BHELGENeApp BN ERTUCE - BAstra Trident
}EESVM ©

LU 2 fE B Lt g 5 BRLE T RERVE(E A TN -

* autoExportPolicy 5% true ° &7 /nAstra Tridenti§ A ZE I FEHIRR] svm1 {85 2K B2 IR AT A MIBRR
BIIAYEEE autoExportCIDRs {HEEIE o FI40 « UUIDZA403b5326-8482-40dB/96d0-d83fb3f4daecFlyig
Iifi autoExportPolicy RAEA true EIHAHEHEREA trident-403b5326-8482-40db-96d0-
d83fb3f4adaec fESVM.LE ©

* autoExportCIDRs BF{EIEE o b AZERRB ~ 785%4 10.00.0.0/01 ~ T:/01 ° WRKE
& * Astra Trident& #iE T TEE N4 _EIXEIRVFRE 215l S0 E BB BLE Xk o

TEUEEEHI 192.168.0.0/24 FRMEIULZER o BEFRM ~ BRILAIIEEEERIKubernetesEiBhIPHGHTIE ZE Astra
TridentFREEILAVEE R B © EAstra TridentE SR I THVENEEET « SREENEIRLRYIPALL ~ WHRAPIREN(IE
RGBS LN autoExportCIDRs © EhgEIPZ % ~ Astra Trident& $1 ¥ FriR =B P i PER 17 FE R AR
BI ~ M EEFr AR B S E R R —EFRA o

AT L S HT autoExportPolicy M autoExportCIDRs I BiRElR o Al UABEE IR MIFRIRACIDR
B IHMINNFTRICIDR o MIFRCIDREFATSWEE « UBFRAZHENIRERELR o (St LUEEEH
autoExportPolicy FAREIR » AAREIEIFEREIIMELRR - EFERTE exportPolicy 88

1EAstra TridentiZII S BB IRZE ~ A LUEREERIE tridentctl EEM tridentbackend BFEE
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XB:

./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

EENEIE EKubernetes#E Il Al Astra TridentiEHIZSsE 825 - FEFIRERHNELRA (FiREBEMAMME
FIEEMININLESEAN) autoExportCIDRs (f8lf) o

TEPRENELET « Astra TridentE 1R EFAA R LR IR « LUBEREIRIAITFEURA! o Astra Tridenti§ LLERZSIPIESEE R
ImAYEE R AR ASER « RIBn LRSS « FRIEEEPREIRAER A LLIP -

HNERIRBENRIRE « sAEREHEIR tridentetl update backend 1 E{RAstra TridentB &1 S IEEH R
Bl o EEEURIFUUIDESZBFELRE) « MEE EEEE EEE S S ERFEINELRL) -

@ fErEABEERELRINERE - REMRESBEIMNELRE - MREBMBILRLK - BIEHE
HAIR AR « WEBGEIMAIELREA o

UNRENEFENEERIIPAINE BB 5 ~ A EEFEENETEE_EAYAStra Trident Pod ° Astra TridentiZE @B EEIEN
BIEELER « LU IEIPEE o

5IZANASAH AR FEIEELIE5|ONTAP

BERRN{AIEBONTAP Astra TridentZ2 2 3k 37 K fFFANetApp NASERENTZ T o ANENIR 1B ImARASEE B « LABN{A
1% 1% Ui ¥ FE = StorageClassHIsFARE Kl o
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W

#

version

storageDriverName

backendName

managementLIF

dataLlIF

autoExportPolicy

autoExportCIDRs

labels

clientCertificate

clientPrivateKey

trustedCACertificate

username

password

svm

igroupName

storagePrefix

limitAggregateUsage

limitVolumeSize

lunsPerFlexvol
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=R EH

EFEREE T\

B BB TR

BEEMNIPAHEESSVMEIELIFEEIE
#aMetroCluster i « {&4A7BS
ESVMEIELIF o

FEIFELIFAYIPALYE - IPVveERT
BN o RREBREEAEMN

R ESELRRIBEIIAEHE M §

{E]

REERF B EFEKubernetes B EIP
HICIDRIBEE autoExportPolicy
2R

ER MR ERERISON-ETE
REE

FA R im/Rs8HIBase644RiH{E © AR

VS TCREL i)

AP imthE T iR HIBaseb4ARIE(E
22 )N E R

S{E{FCARERIBaseb4ARIG(E o 5
A o BRN/EERERR

HIRERE/ SVMIERESTE - A

MEREE B AR SR

ERERE/ SVMBIERS o AR

EEANRFERKS

EFH Z SANEIE&EMigroup &8

ESVMAREC ERThR & R PR e A RY
AIEHS - REREAEM

MRFERERSRIEE 2L ~ AUES
EITERRE o *AEARAmazon
FSX for ONTAP Sfor Sfor *

NRERAVIRE KNSR LLE
AIERECE R ©

SFlexVol fALUNEIR ALUNELE
BEEWMZBTE[50 ~ 200]

an
HpX
.

KBS

TONTAP-NAS] - TONTAP-NAS-
Ei%9 Bl ~ TONTAP-NAS-
flexgroupl -~ TONTAP-SAN

1 ~ TONTAP-san&&zE8Y

EEEhiZNf8+ [ 1 + datallF

r10.0.0.11 ~ [[2001:1234:abcd:::
fefo]

BRIES AR « BRIASVMAETE

[ 70.00.0/05 ~ T:/0J]

MREBSVMAILTE
managementLIF B3&E

Mrident -<#&i%-UUID>]
[Trident

M1 (FERASREIIT)

1 (FERAFREINIT)
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2 SllE TE%
debugTraceFlags SRR R AN EREEZ & null
'FJ © {"API" D R~ TAEL true
nfsMountOptions LUESR 2 FREINFSHI & EIR B E M
gtreesPerFlexvol FFlexVol [E:ZHIER Aqtree®k ~ 478 12001
7EEEA[50 ~ 300]
USEREST {EFIONTAP Isrest APIFIfE#A S #

%i( A iEMetroCluster 1778

o

<code>useREST</code> = FEI1A

* useREST MU'BETFEE "I ViRl « BEZAMNARIRIE - MIFAREREELEEH - BT

A% true - Astra TrldentH—:ﬁFHONTAP FFIEAPISIBIGZEITIB o LEIIREFREONTAP 4

(D EHARZASAVARZ o LESPONTAP ~ FREAME A B BNBIEHITFE ontap FEARER | E2TF
HEZEM vsadmin M cluster-admin A ©

* useREST F3z1EMetroCluster EFAZIE o
L EBIONTAP LEREBH ~ CEZIRAREZ Y - ErERLXEEAN LR EENERE LB/
AR & E A Amazon FSX for NetApp ONTAP Sendbackend * s570i6 %

@ limitAggregateUsage 88 o o fsxadmln # vsadmin Amazon FSX for NetApp ONTAP
NAGBIE SHEENAggregate [ & K iEiBAstra Trident LA PR HIFF BRI 7ZEVHERR o

(D) #7068 debugTraceFlags BIFEEARIH R B EHARIVGTERED o

@ BRI BIREF nﬁuEE dataLIF fll storagePrefix FATERIBEN - EEFMEL2H ~ &
RERIUMNERG

(EEILAAISTEST A2 (FQDN) managementLIF 3818 o H1B]{AIEEFQDN dataLIr BEIA « I
BSFQDNHSFHNFSHMEER o MIb—3K « EHASRIIIEIEDNS « S EER SN ERARTE -

‘managementLIF" ¥AFTBONTAP HIRRZS ~ o] LGSR A BRR AR ES
1Pvefidlt o AN ERZEAstra Trident "--use-ipv6" HEAE o MWIEEIEESR
‘managementLIF" FAIEIMAMIIPvefiit o

fEFBIPVOLET ~ BFFNESY managementLIF ]l datalIF (MIRESEREEERT) =EH
@ FEINAES - fIHN[28e8 : d9fb : a825 : b7bf : 69a8 : d02f : 9e7b : 3555] ° Y1 dataLIF KiE
f#t + Astra Trident&ESVMIRERIPV6 E#llifs o

fEF autoExportPolicy # autoExportCIDRs #IH . [csi Trident)] AIEHHEIRELRE - FTAIONTAP-
NAS-*ERENTZ VI IR L INGE ©

R ontap-nas-economy BEEIFET 1imitVolumeSize FEIBM FIRHIHEIEM gtreeFILUN B BV B ARRERE
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& K/)\ gtreesPerFlexvol #IER] B5]EFlexVol {E3z1R&IECREMIE LR ©

° nfsMountOptions 2¥AIARIEEHEIEE o KubernetesFrBHIR @AV SEIRR B GRS
E ~ BNREEFER P RIS EE SR  BAstra Trident& Bl fEF R iRARSIERIEE AUBNEEETE o IR
FLER SARREIE P RIEE BN EUEIR ~ AllAstra Trident R @ TEABRARVIHAENARR & b 58 FE (I HAEEETE o

Astra Trident@ TEEREILHFAEMIEER Commentsy (GEfR) BAIPREERICEZE
(ontap-nas #M(ontap-nas-flexgroup ° RIFFAEAIEEEIFEL - ER GRETEFlexVol E1E

@ IHBE L (ontap-nas) FlexGroup B¢ (ontap-nas-flexgroup) © Astra TridentE1EHEEFEER
MECER « RFEEFES RN ENEREENIFFHIRE - REFEEEETTUERESERERE RN
HEE ~ LiHEEFEERAMTPREINFEEIEE 54 - EERERIRARPIEEN—ETETE
8]~ FEEDHMIEENHE °

RREREC BT &R RIRERRER

%ﬂﬂ&ﬁﬂ%ﬁ'ﬂﬁi@ﬁﬁq:' - [BELEIERIEFITERICESEVolumelI AT » tNFEEA ~ 5F2RE T54BREEE
2¥ st B TR
spaceAllocation LUNBYZEfE 3B FERY
spaceReserve TRIFREER ; M (BE) M |
& Volumel (5%
snapshotPolicy E{HEFISnapshot/RE A M |
gosPolicy ERRAAPT IR HAFEE AYQoSIR R M

B - EESERGER/BIRIVE
F—{EqosPolicy
Z{adaptiveQosPolicy

adaptiveQosPolicy B IKAAFT R E R ERE M
M QoSIRAIEAE - HIFFEARESE
&/ iR EHP—{EqosPolicy
Z{adaptiveQosPolicy ©
ZONTAP-NAS-#& 4% o

snapshotReserve REBLAIRE T0) MUBEEE B DL W02 snapshotPolicy & T
o~ B[EB T

splitOnClone BALIEAES ~ REAERDEIEDS TRy

encryption IR & EEYFANetApp Volume  T{RRJ

Encryption (NVE) ; F8:&%%
false o WATEERE LIRENEL
FANVE ~ A SEfFILLIEIE - MNRTE
ZBIREYANAE ~ BlAstra Tridentd g
BRI EEE = EBUANAE o 40
EHMAE ~ 5520 ¢ "Astra
TridentZN{al EANVEFINAEIBELE(E

[e]

securityStyle iEENZEEER TUNIX]
tieringPolicy DRERAAGER M) ONTAP 9.5 BiFISVM-DRABRE

7 THETRER |
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W

% 55 AA 6

unixtEpR I ERE 777,
snapshotDir ZEHINA] RE . snapshot B ez

B i R A B {55 A BV EE R A MF85% ]
Z2MER i ENZ 2R FTUNIX

5E2Astra TridentfEFQoS FAIBHAREONTAP (2 ERRAHINZ o 3BT ANQoSE
(D) Biee - wRGENEHASERERESEAMEE - £ZHQSRAIBHAKRSIFTA TFal
HEHITE LR -

UTREEERERERNEHD

"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"

R ontap-nas # ontap-nas-flexgroups Astra TridentIRTEFERIBETESZE ~ BfRFlexvol
FFsnapshotReserve B EEMIPVCcIEHERAER T - EFERABERFEHAPVCsE » Astra Trident
Brlexvol FRAMIGESR « BIUIRKHNESESTHNEER o L5t EBEREREEKAEREIEFE
BARIERNAEAZM - BZEEARESNREAERNZER © Ev21.07281 ~ BFERAEEREMArve (FlUs56iB
)~ RERREEED 50K ~ IR AEERF2 . 5ciBMAI R AR c ERAAFEAEEKRNEEM@volumedl
‘snapshotReserve {hLIEELH o EFETrident 21.076F ~ EAAEERIE AT B AZER ~ MAstra TridentiE® 1
snapshotReserve MFRREM@VolumeIE 2'LE °« EAREAN ontap-nas-economy ° s52RH 55| LB
FRILETHRERVEIES = -

AEARUWT :
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Total volume size = (PVC requested size) / (1 - (snapshotReserve

percentage) / 100)

HitsnapshotReserve = 50% ~ MPVcEK= 5GiB ~ iR E4EK/]\%2/0.5 = 10GiB ~ AJFHK/)N\A5GIB ~ E2fF
FREEPVCERAERM A/ ° o volume show A< FERETRIBMLUL FEEFIRIES

Vserver Volume Aggregate tat '‘pe Size Available Used%
_pvc_B9flcl56 3801 _4ded 9f9d _@34d54c395T4
online RW 10GB 5.

_pvc_eB372153_9ad9_474a_951a_@8ael5elc@ba
online RW 1GB 511.8MB

2 entries were displayed.

EH#RAstra Trident| ~ SoRIZEEHIR AR InH IR _ LMGRAREEWEE « HREARZAIEIEIEE - &
FEZ AR ELRARE & A/ ~ LUBEREREE o 640 ~ $F#FRY2GiB PVC snapshotReserve=50 ScHIEERHEEEIR
H1GIBIYAI B AZR] o FIH0 - iSHEEE A/\BEEA3GIB « AI:EEATE7E6 GBIt E LHEA3GBHNAIEAZE
fE] o

RIKAEAEE A
THEHIETERNERE  BARNDS2BREERE - ERERRRREENSGIE -

@ AR ITTENetApp ONTAP Z1ETridentiINetAppsz ik _EfFEFHAmazon FSX ~ EZETIEEIIfsHIDNS
%8 ~ mMIEIPALLE o

ontap-nas EAERBRERFNESNEN

SR/ \WEIRAERESEM] o clientCertificate s clientPrivateKey # “trustedCACertificate
(EER ~ MNREREIERICA) BIEA backend. json MRFEERAFIRE&E AR REECARENE
BE644RIEE

"version": 1,

"backendName": "DefaultNASBackend",
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.15",

"svm": "nfs svm",

"clientCertificate": "ZXROZXJIwYXB...ICMgJ3BhcGVyc2",
"clientPrivateKey": "vciwKIyAgZG...OcnksIGR1lc2NyaX",
"trustedCACertificate": "zcyBbaG...b3Igb3duIGNsYXNz",

"storagePrefix": "myPrefix "
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ontap-nas B8 BHEHERAIAESHFZN

&SRB AIfs T Astra TridentfE FRBNAREE H/RRIZR B ENR I R EEEHRA] - SHAVEFES AR ontap-

nas-economy # ontap-nas-flexgroup SEENFETL ©

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

"svm": "svm nfs",

"labels": {"k8scluster": "test-cluster-east-1la",

nasbackend"},

"autoExportPolicy": true,

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

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

ontap-nas-flexgroup SEENFETL

"version": 1,

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

"dataLIF": "10.0.0.2",

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

ontap-cluster"},

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

ontap-nas fEAIPV6RIEEEIFZET

"backend":

"backend":

"testl-

"testl-
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{

"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 EEFER

"version": 1,

"storageDriverName
"managementLIF": "
"dataLIF": "10.0.0

"svm": "svm nfs",

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

.211,

"username": "vsadmin",
"password": "secret"
}
EREEE RN B IGEE
ETEFrmEANRIEERIERT - SHEMAREFERMREFENTERE ~ fIU0 spaceReserve # ~

spaceAllocation {& ~ # encryption #f o ERMAFE RN EEHREFEERTES °

FUtEAF - BERFEEROIGE
EegER LARENTERE -

ontap-nas EEEhiZy

{

"version": 1,

"storageDriverName":

,—

17

5% 7€ spaceReserve  spaceAllocation # ‘“encryption {&  Z59

"ontap-nas",

"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",

"svm": "svm nfs",

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

"spaceReserve": "none",
"encryption": "false",
"gosPolicy": "standard"
by
"labels":{"store":"nas store", "k8scluster": "prod-cluster-1"},
"region": "us east 1",
"storage": [

{

"labels":{"app":"msoffice", "cost":"100"},

"zone":"us east la",

"defaults": {
"spaceReserve": "volume",
"encryption": "true",
"unixPermissions": "0755",
"adaptiveQosPolicy": "adaptive-premium"

"labels":{"app":"slack", "cost":"75"},
"zone":"us east 1b",
"defaults": {

"spaceReserve": '"none",
"encryption": "true",
"unixPermissions": "0755"

"labels":{"app":"wordpress", "cost":"50"},
"zone":"us east 1lc",
"defaults": {

"spaceReserve": "none",

"encryption": "true",

"unixPermissions": "0775"

"labels":{"app":"mysgldb", "cost":"25"},
"zone":"us east 1d",
"defaults": {

"spaceReserve": "volume",
"encryption": "false",
"unixPermissions": "0775"
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ontap-nas-flexgroup SEENFEIL

"version": 1,

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

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret",

"defaults": {
"spaceReserve": "none",
"encryption": "false"
b
"labels":{"store":"flexgroup store", "k8scluster": "prod-cluster-1"},
"region": "us east 1",
"storage": [
{
"labels":{"protection":"gold", "creditpoints":"50000"},
"zone":"us east la",
"defaults": {

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

"labels": {"protection":"gold", "creditpoints":"30000"},
"zone":"us east 1b",
"defaults": {

"spaceReserve": "none",
"encryption": "true",
"unixPermissions": "0755"

"labels":{"protection":"silver", "creditpoints":"20000"},
"zone":"us east 1lc",
"defaults": {

"spaceReserve": '"none",

"encryption": "true",
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"unixPermissions": "0775"

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

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

ontap-nas-economy SEEIFET

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

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

"labels":{"department":"legal", "creditpoints"

"zone":"us east 1b",

"creditpoints":"10000"},

"creditpoints"

:"6000"},

:"5000"},
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"defaults": {

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

"labels":{"department":"humanresource",
"creditpoints":"2000"},

"zone":"us east 1d",

"defaults": {

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

& In ¥ FEE StorageClass

T%StorageClassE & A5 Ll B FHF S IR o £ parameters. selector MIF » FEStorageClass®
I 0L BB L R E R A AT AR 2 & Volume © IR @S EEFIENERES RN EERERE®E ©

* % —{@EStorageClass (protection-gold) FHEEHRIE—E - B EERHTFEIRM ontap-nas-
flexgroup BiRHEPNE—EERFEEFEIFRMN ontap-san Bif . EEM—IREHERFENEIFM o

* 38 _{ElStorageClass (protection-not-gold) #FHEEFMNE= « FIUEERFHEFERAMN ontap-nas-
flexgroup PR IRME @ - F=EEREEERT ontap-san ®Big . E%uﬁ—?ﬁﬁi\ﬁﬁ‘&lﬁ(%f%%%@
Q‘&E’Jﬁ/ﬁ/’lﬂ °

* B8 =1{@EStorageClass (app-mysqgldb) AF¥EZEHREIERERFHFEIRM ontap-nas ':F‘EI'J@ mAl 58 =1
ERHEFERM ontap-san-economy &l | ELLEMH—IEHmysqldofEE FE AR HFMARNERS o

* 55P9{EStorageClass (protection-silver-creditpoints-20k) Hé_’rﬁﬁéiﬂpﬁ’]”*_ﬁlrﬁﬁmﬁ%fé,}‘ﬁ
ontap-nas-flexgroup FHEIHNE _EERFEFERM ontap-san Bif | EEERMEH—
I 200001E(E AR IR S AR IRENE IR ©

* A {EStorageClass (creditpoints-5k) FHEEHHE _EERHEFEBREMN ontap-nas-economy H1
BRI E = EERFEFEE R ontap-san Bif | ELEEM—IRMH50001EE BB ERMER °
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Astra Tridenti& RTEEIIME E R #FE R « TREAFTSHEFENKX
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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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£ Astra Tridenti&ficAmazon FSX for NetApp ONTAP R 75 %

"Amazon FSX for NetApp ONTAP Z " —H5E 2 E AWSHRTS - nl:EX A RE R ITIRANetApp ONTAP
H—EFIEERFSIIIEZREZY - Amazon FSX for NetApp ONTAP THAE T :E /B AR HINetAppIhAE ~ RMAE
MEEINEE - RO BHERFAWSERNE S « BUEE - Z2MIETM o FSXZIEONTAPHIFZIER A
IRINFEFEIEAPI ©

EEAMZAmazon FSXNEEER « HLIONTAP IR AEIEEN —EZE - TEESVMA « S IR —(ES)
ZEHIRE « ELEEREERHFEZARTPIEZMERKINERIASS © B 7 Amazon FSX for NetApp ONTAP HY
IhAE ~ Data ONTAP BNRI R Bin U FEEER R IR TR - MAVERAMIEILESR* NetApp ONTAP
Sing*

fE A Astra Tridenti&EZAmazon FSX for NetApp ONTAP {£FENetApphs - & A] LIFE{RTEAmazon Elastic
Kubernetes Service (EKS) H#ifTHIKubernetes#EE « AESHECE B IRFFEZZ LU ONTAP ZIEMIFEHIEE o

##37Amazon FSX for ONTAP Sf{t iEZ A4 (E B
B BFE{(PRIAmazon FSXIER R LB MHGEE « EEHTridentfifR - BEMIBRPVCs
mE=EFEHIFRPVAIFSXfor ONTAP the Sesfvolume ©
EERRILRIE
« FE(ER TR REIIFSX for ONTAP the SusetE R A4k o PRI TIERIET EE)
H1D ~ BB HEE o

© A TRERIL & FIERBEREN - FRBEHRMD AR Tridentl Il FREIRE ~ MEE
E—TFHNA

v Backup and maintenance - optional

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

Enabled
O Disabled

BEfi# Astra Trident
WMNRITZEAstra TridentfUFTF - 5 H T ELE K AR ITHIIRIE ¢

"B RREEE"
* "{EAAstra Tridentl9E K"
* "ZRZE Astra Trident"

* "BRIEBHMUE « AIEREONTAP FEAR Cloud Volumes ONTAP NetApp ONTAP BYIHAE « E#EINEE ~ THEE
2 Amazon FSX"

* "#Z& Astra Trident”
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https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/what-is-fsx-ontap.html

* "SIESANEIRAHREONTAP"
* "ASNASBIE4HREONTAP"
RABERERBIIZTLINGE "SAiREE" o

FEFNetApp ONTAP BJAmazon FSX "FabricPool" BIRH#TFE - EREITCIRBEERZSEEFI « RERHHA
FE—ERRT -

Astra TridentB E L vsadmin SVMEREREEHRIAEZ AERBIFERAE o BAMNNetApp ONTAP
B9Amazon FSXEMHLITINEE fsxadmin EAE RSEBRMEVTONTAP LEINEE admin REFHRE | FEEE
F fsxadmin ERE ~ EHTrident ~ A vsadmin SVMERE I UFEE Z Astra TridentIEE o

EBEhfE

EONTAP B IAfEA TIEEENTZR « #FAstra TridentE2Amazon FSX for NetAppE & :

* ontap-san . BECENEEPVERRE H 2 Amazon FSX for NetApp ONTAP EYLUN ©

* ontap-san-econony - ECEREEPVESZLUN ~ F{EAmazon FSX for NetApp ONTAP FILUNZE AI 5%
TE o

* ontap-nas : ECEMEEPVERRTERAmazon FSX for NetApp ONTAP Sf2 Volume ©

* ontap-nas-econony - SEREMPVERREqtree  EEAmazon FSX for NetApp ONTAP it fEMIqtree T AJ
52 E RYBCRRME S o

* ontap-nas-flexgroup . AoEMEEPVEZEBAmazon FSX for NetApp ONTAP FlexGroup Sf2
Volume °

Astra Tridenti2(EmifEER 51 ©
* JREEEY  Astra TridentZ{FEASVM_EZEEREE « EIFSXIER ALK LRISVMEITE ©

* S0 R [ [ERILUfEA fsxadmin IERAREMFEAE vsadmin BSVMREMNFERE ©

@ F5aZiE:EE A vsadmin FAEMIE fsxadmin LERE IR o Astra Tridenti&{E A ILL{E B
BB IEEFSXIEZRE R B ©

TR UAEFIRA R « UEETRENRERGEZEBE - 78 « —RAZE—EEEH X - EBUMER
[ERVERSE 7505 ~ MR BRIRERPRIRRALE -

@ NRICEARIRR TR EETE  RIREIF RN « WEEREPIRHESEEERSE -

AERABMREE AR TIES !

- "NAS ONTAP"
- "SAN ONTAP"
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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

TEEKS L EZBE K% FE Astra Tridenti&EAmazon FSX for NetApp ONTAP
TEEMESR
B Amazon EKSEE I B HEIEHIKubernetes#& & kubectl B&REE o

* JHAERIAmazon FSX-BRANetApp ONTAP B IEE R AMAHFERIES (SVM) ~ AIEEENT(EE
RETFEX ©

© BEFHIFRITIFEEIRE "NFSHI/ELISCSI"

@ A WMEEAmazon LinuxFUbuntuFr EERVERREEEBE T BR "Amazoni# 23" (AMis) ~ fRE
RIEKS AMIFERYTRE o

WEEHthAstra TridentFTEK ~ 520 "TAHZEE"

1. FEREGP—IEZRE Astra Trident "SfE/57E" ©
. 2% EAstra Trident?lF :

a. ESVMEYEIELIF DNS##E o fl4n ~ fEFAWS CLIS#, DNSName #iA Endpoints — Management
BTGS2 !

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

region>

3. Eﬁ&ﬁ%%ﬁnﬂﬁuﬁ o MNRIEMERBIRE ontap-san &l  F52H "SAHEEE" - MRIEFERBZE ontap-
nas &if ~ ;A2HE "FGEE" °

R EASSHILEMMEE NERAG (PINZEEE « MXSSHAETHERM ° &
() P fsxadnin E% « (HERILMRERHBFRTHEE « LUREIZONSEHE avs £sx

describe-file-systems °

4. FEREHERENEIELIFRIDNSEBRIIBIHIER « MITHIFT -

"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...0OcnksIGRlc2NyaX",

"trustedCACertificate": "zcyBbaG...b3Igb3duIGNsYXNz",
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NERILBIRNEREN « 2R TIES
* "{EFONTAP NetApp NASERBIFZ R 8 E B I"

* "[FAHONTAP SANEEENTZ R R E B "

@ FANIERE dataLIF #WAF ontap-san M ontap-san-economy f&5FAstra TridentfEFIZ &
RS

@ ° limitAggregateUsage 8 IABICFER vsadmin fl fsxadmin FRAERE | MNRIEIE
ELE2# ~ AHRREER R -

WEZ %  FHTRUNS R #7718  BEWRE « ARG EEIPod" o

MFEFAEN ~ F2HE

* "Amazon FSX for NetApp ONTAP ByZiE 4"
* "Amazon FSX for NetApp ONTAP FYZB& & X ="

{E B kubecliEiI &R
BIRTE R T Astra TridentEEZ R4 2 BIBIRAE o ©&iFAstra Tridentdl A Bz F R 4@ « LUK Astra Trident
WA EFERRBCEMIRE o Z28EAstra TridentZ 18 ~ T—F @118k © © TridentBackendConfig B

FJEREZE (CRD) m:ELCEEEEBKubernetes/ THEIEI KR EIETrident& s o AT AERBMITUL/EZE kubectl
SHAEE i KubernetesZMRRASBICLIT A ©

TridentBackendConfig
TridentBackendConfig (tbc * tbconfig ™ tbackendconfig) IEH'JJFI‘E ~ 3% ICRD ~ AIREFEAE

I Astra Tridentf&if kubectl ° KubernetesEifEFEIE SR I U EZ S BKubernetes CLIEI M EIRER IS
MESFEREBNG <Y ABRER (tridentctl) o

J2I7FF TridentBackendConfig ¥4 :

* Astra TridentZ1RIE IR HAVAARE BENEIL B IR © EEENZPE A TridentBackend (tbe
tridentbackend) CR.

* o TridentBackendConfig M—#FE 2 TridentBackend i &HAstra TridentFfE1iL o

#{E TridentBackendConfiqg fEAEE—H—¥HFE TridentBackend ° A& et FERE R MR ER
IHETE ~ BEETridentAREBRBIHEYHIS ©

@ TridentBackend CRSHAstra TridentBEEIL o T REZMERELIER - IR EEEEH B iH
EITER ~ AIERABITUEENE TridentBackendConfig LY/

H2R Ty B BEERMTN TridentBackendConfig CR :
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apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:

name: backend-tbc-ontap-san
spec:

version: 1

backendName: ontap-san-backend

storageDriverName: ontap-san

managementLIF: 10.0.0.1

datalLIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret

T RAIUEBR RIS "TridentZ 270" FRERF T Q/ARFZHEHIHERREER

° spec FARIHIFERERSH o EULEHFH P « BIHEEA ontap-san HFREENET « WAEALLETIHAVAERE
B - MEAMBFAEFRIEANERERESE 527 "R RIREREH" -

o spec EPPMEIE credentials Ml deletionPolicy WMUAFIIEAY TridentBackendConfig CR:
* credentials : IE2AMERIL - B2 ANRERERM/RFIRDEEL - ERERAFERAEEL
HIKubernetes Secret ° 538 B RHRZUAX FRRIVEIE « R EELEHER ©

* deletionPolicy - IR R E&RTE N IBER TREEENER TridentBackendConfig EMIER o BIAERE
EmfEngEREZ— !

° delete | EEENMBEBHEMIPR TridentBackendConfig MIERARIR - EETERIE o

° retain ! @ TridentBackendConfig fHIFRCR# ~ BiRERINE T, ~ WA B BETEIR
tridentctl o FMPRRERIZRES retain AIRFERERRERERE (21.04271) ~ LREEILNE
i o MEHRIMERTEZBE# TridentBackendConfig BEIL ©

BIRATBEFEARE spec.backendName o IRFKISE ~ B ERBIRHERAHLTE
@ TridentBackendConfig Y1 (metadata.name) o EEFFRERTERIRLE

spec.backendName °

DUZITYEUR tridentctl ;R BRBEAY TridentBackendConfig ¥t | A LUEIZFERRE
IBIEFER IR kubectl #1] TridentBackendConfig CRUAEEIEFSEAERIRVAHRES 8L (a0

spec.backendName » spec.storagePrefix > spec.storageDriverName" 3

) °Astra TridentZBEEELMEIM TridentBackendConfig EATELEFEEMNRIR o

EBERRUROEN kubect]  TRZRIT FFISH :

1. 337 "KubernetestéZ" o IEH%ZR 615 Astra TridentE2(E{F E E£/IRFSBE T ENBELR o
2. 3] TridentBackendConfig ¥} | HFESERMFEEEERIGIHEEN - XX 2E F—FEIAE
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[l
P2
(NN} °

Eirgimz % ~ eI UEREEREARAE kubectl get tbc <tbc-name> -n <trident-namespace> MU

SHMEFAER -

HER1 . I Kubernetest®?
E e ERERT/ FEFEERINEE c UT 24 :

BB SR IRFIEIEIME o

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: password

TREESRASERETFANEEL RS SR

REFFatEm AR
Azure NetApp Files

A GCP Cloud Volumes
Service

A GCP Cloud Volumes
Service

7t%& (NetApp HCI / SolidFire)

ONTAP

ONTAP

ONTAP
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U

fERERTE

2

R ImERER

EETL
FEREN M A R ikID

FAZ LMD - GCPIRIEIRAAPIE
w—3fn - EACVSEEEAR

FAZEE | GCPIRFSIREAPIZ BN
—%n - EBCVSEEEAR®

MVIP ~ &R SolidFire $RFETEE R
ENASHEEENEHENESE

BIRERE/ SVMIIERERTE - A

HERERE/ SYMBIEHE - AR
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(G IER =y 2o (Ve W

ONTAP chapfEfl &4E
ONTAP chaplnitiatorig %
ONTAP chapTargetUsername
ONTAP chapTargetinitiatori& %

1RAIEREA

BALHAELTE - W
FRuseCHAP=truefIIZZE - AN
ontap—san*ﬂontap—san—
economy

CHAPERENZZZHE - 1
RuseCHAP=truefIIZFE - BRAMN
ontap—san*ﬂontap—san—
economy

BRERERTE -1
FRuseCHAP=trueBIEE - FRAM
ontap—san*ﬂontap—san—
economy

CHAP B 1RERENSI 1 o 10
FRuseCHAP=trueA|FEE - HBAMN
ontap—san*ﬂontap—san—
economy

FIET BB EREEFSE spec.credentials AYRE 1L TridentBackendConfig T—FEIUNY

o

B%2 | #1[ TridentBackendConfig CR

CIRTEBEEETEIL TridentBackendConfig CR.IEUEEFIF ~ ERIVE IR ontap-san a2 S EAE

I7BY TridentBackendConfig ¥ a0 R/ ¢

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

datalIF: 10.0.0.2

svm: trident svm

credentials:

name: backend-tbc-ontap-san-secret
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HER3 | HESOHYAKRE TridentBackendConfig CR

Y

IRELELKEILT TridentBackendConfig R LABREEARAE o FERR 5 A -

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

BRI BRI 4 E TridentBackendConfig CR.
PR ES ] ABRA T H AP —1EE -

* Bound ! TridentBackendConfig CREZZIHIERIH: - HBIHE S configRef RES
TridentBackendConfig CRAYuid °

* Unbound : MM "" ° o TridentBackendConfig ¥HFRELEERIR o FRAMELL
TridentBackendConfig CRSTEREENULFEES o FEREE 21 ~ MEEMEAUnbound (REE) -

* Deleting : TridentBackendConfig s52f deletionPolicy BEREAMR - E
TridentBackendConfig RAEMPRCR - WEEH% THIBR) AKRE o

° MRBIH EAFERHEUIEESSE (PVCS) - AR TridentBackendConfig & Astra Trident
fHIFR1& %Az TridentBackendConfig CR.

° MNRBIHF EBE—EHZEPVCS ~ BIZEAMIBFRILRE o © TridentBackendConfig #&%E « CRth &
AMIBRFEES © 8imA0 TridentBackendConfig {EEMIBRFTEPVCSZ A SR ©

* Lost . BIRFEAYIBIR TridentBackendConfig BIMNNE BEMIBRM TridentBackendConfig CRIMEBEE
MBFEIRIBREER o © TridentBackendConfig Him{ERMAERE ~ HAIfIPRCR deletionPolicy
BlE-

* Unknown . Astra Tridentf A Er EAAERTIG BB IRIKRE S /FTE TridentBackendConfig CR.AIN ~ 40
BAPHAR2SZELIFESE tridentbackends.trident . .netapp.io CRDiELXk o ERISEEEFEAHEN
)\ o

TEULREES ~ PN BIR | IBASEEERILIERINGIE ~ BN "2 U AT A 2 IR MIER" o

(%) H4 : IGESEEER
TRIIT TS an < RIS AR IRAIHAAE

kubectl -n trident get tbc backend-tbc-ontap-san -o wide
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NAME BACKEND NAME BACKEND UUID

PHASE STATUS STORAGE DRIVER DELETION POLICY
backend-tbc-ontap-san ontap-san-backend 8d24fce7-6f60-4d4a-8efb6-
bab2699%e6ab8 Bound Success ontap-san delete

LtE4h ~ f& B] LABRISHY YAML/JsonfBED TridentBackendConfig ©

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

apiVersion: trident.netapp.io/vl
kind: TridentBackendConfig
metadata:
creationTimestamp: "2021-04-21T20:45:112"
finalizers:
- trident.netapp.io
generation: 1
name: backend-tbc-ontap-san
namespace: trident

resourceVersion: "947143"
uid: 35b9d777-109f-43d5-8077-c74a4559d09%c
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: 8d24fce7-6£f60-4d4a-8ef6-bab2699%e6ab8
deletionPolicy: delete
lastOperationStatus: Success
message: Backend 'ontap-san-backend' created
phase: Bound

backendInfo B85 backendName # backendUUID AEIFEFAEIIAVE IR TridentBackendConfig CR. ©

lastOperationStatus MR _ERIEZEIRE TridentBackendConfig FIFH{FERAEAIZEACR (Fla0
ERETEPEET AR spec) HAstra Tridentf§2E (fI40 ~ £ Astra TridentE M EKENHAR) © AJRER TARTAL
gy TLB © phase "RmZBIRMARIAREE TridentBackendConfig Mf&im o 1E L& FIF - phase EFEHH
TERE ~ B3R/ TridentBackendConfig CREZEBumAHREAR o
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BRI LAFTT kubectl -n trident describe tbc <tbc-cr-name> ep T UEVSEHCEEMEFAAER] o

@ s L BT MIbRE S ERARAYRIR TridentBackendConfig ¥R tridentctl o BEAR
UHRAMIPER tridentctl Ml TridentBackendConfig ™~ "sAZRILER" ©

LU KECBECVL#{TRIRE IR

RN AERRNITRIREIEIEE kubectl ©

it PR 122 i

fHif% TridentBackendConfig ® ,‘.’_'RE_U—/(?E/‘T'Astra TridentfpR/fR B &IE (1RIE deletionPolicy) o HEMM
PRI ~ 3BHETE deletionPolicy RE#MIBR o {EMIPR TridentBackendConfig  sATEAAFERD

deletlonPollcy.ﬂiEﬁ_'vﬁm W AT R (R BIRIITETE ~ M nfEAREITEIE tridentctl ©

HITTSaR< -
kubectl delete tbc <tbc—-name> -n trident

Astra Trident:li N2 kR EEF P HYKubernetes Secrets TridentBackendConfig © KubernetesfE A& B &EMR
M2 o MBI E/ D 0 IEERIGARERILER « 71 ERPRELEEE o

BIRREANRIRE
PIT TSRS :

kubectl get tbc -n trident

R ATLIIT tridentctl get backend -n trident 8§ tridentctl get backend -o yaml -n
trident UEUSPFIBRIRIEE © ILEBEHN GO IERREINEG tridentctl ©

Fihigin
EHEIHAEEZSERA
* BERRREERCETE - EEF M Br  sAfEAPEIKubernetes Secret

TridentBackendConfig ¥ AZEEHT o Astra Trident® BE1LURHNRHEIEER BHHEILR o #1175
% U E#HKubernetes Secret :

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

* EEONTAP BHi2% (FIUNERMISVMETE) o 7EIIEZEAFIF v TridentBackendConfig ¥R BIZE
iBKubernetes 3 ©
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kubectl apply -f <updated-backend-file.yaml>
&~ WA UEEIREM TridentBackendConfig sAHIT FAE <L LABIITCR..
kubectl edit tbc <tbc-name> -n trident

MRBIHEMARY  BInHFEGEEFERBEMVAER o KR LUEHRECE « FBBEIUTRFAEREA kubectl
get tbc <tbc-name> -o yaml -n trident Z{ kubectl describe tbc <tbc-name> -n
trident °

s IS IEARREAE R Z 8 ~ BIRTE#H{Tupdateds < o

{EAtridentctiH{TE I EIE

BRI RHITRIREIR(EE tridentctl ©

F=RYRE
B EHERE S JITTIRS

tridentctl create backend -f <backend-file> -n trident
MNRBIHEBIIKK « RTBIHAAREERRE o AT T H <RI E: ~ UHIETRER :
tridentctl logs -n trident

A EAARERNEEZ R « MRBHITEE create 855 ©

i Fx12 i
EHEAstra Tridentf|PR& R ~ BT FEUPER :

1. FEEB IR TS .
tridentctl get backend -n trident
2. fipRELS

tridentctl delete backend <backend-name> -n trident
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1R Astra Trident (B IEE SR BRI EAIAR « BRAMITEE - BIMIAEIS S S
() EEERmETERRE - ERSEEER B RE M TideniS R EERE LR BN
5~ ST PRI o

BRREAN R
BB RIRTridentkIEN B « FRT TSR :

* BERSHE ST TS !
tridentctl get backend -n trident
* BERSAAFMEER  sAMIT M !

tridentctl get backend -o json -n trident

N
BIMNRIREREZ R « FRIT TS !

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

MRBIHREHRE - FTRRIDERAME - NRLEER T EMBVER o LRI LBIT THan < RARECE « LFUER
IRE

tridentctl logs -n trident

RIS IEABREAERAIREZ & « MR BHITENE update 83 % ©

s B! fE AR B IR AV AT 48

B TR LA JsonMZMREIREE A tridentctl BIFYIHRIEAL - BEEA jq 2R1ER « BRELE -

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

EtERAMNMEREIIAZIE TridentBackendConfig ©

T 1Rin B IRFEIA 2 M

BEf#Astra TridentE BB IRAIARE 755% © BEZ #H “TridentBackendConfig BIEEIRTEMAEEIFNRIGEIES
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% o EEIEE TR -
s AILUEREI BN tridentetl UEITEIE TridentBackendConfig ?

* BILMERAEEIIEIR TridentBackendConfig EAEITEIR tridentctl ?

BIE tridentctl BIHfFEA TridentBackendConfig

AERAEIEFERREIIZ BIRFIRNT R tridentct ] HBEIT - EREEEBKubernetes/ THE
TridentBackendConfig ¥f% :

EREAR T -
* S FEREIE « 187858 TridentBackendConfig RAEMEEREIR tridentctl ©
s FREIUNHEI tridentctl ~ MEM TridentBackendConfig ¥HIFTE ©
EEMEERT « BIHMEEETET « Astra TridentHHZMIRE BEEEF - RAAEIEEEMERIEZ—

* HEIE(FF tridentctl BIRFEHRATEIIMNRIR °
s ERRENELER IR tridentcetl FIIIAE TridentBackendConfig ¥ @ WE—3K ~ Bini S ERETE
12 xubectl MIE tridentctl ©

LEFRAEIEBRAEENRIR kubectl ~ BHEEREIL TridentBackendConfig BERIRBRIE o LUT2UWME
EIFRVARE :

1. EiIKubernetest# % o I & Astra TridentE 77 B &E/ARFS B AR RHIREER o

2. $217 TridentBackendConfig ¥ff | HRESHARMMEFEE/RFIFEEN « 2E L—P BRI
& o WEREIRISEERIRVARRE 28 (U0 spec.backendName v spec.storagePrefix»
spec.storageDriverName %) o spec.backendName #7ERE ARB R IHHGTE o

TERO © SRR IR

LAEEIL TridentBackendConfig MIRHEZTIRENEL « EREFEEESRIGRVARRS o TEULEHIF - (RERER
TJsonEEEIL B

tridentctl get backend ontap-nas-backend -n trident

P msmeseseme= P m===
Fommmmmmrmesrrrrrrrre e meme s e emm o Frommmmom= Fommmomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

Fommmmmmmmrmemeoeosoes Fommmmmmocmoomooo=

o esseseses s s s e P Pommmmmm== +

| ontap-nas-backend | ontap-nas | 52f2ebl0-e4c6-4160-99fc-
96b3bebab5d7 | online | 25 |

Fommmmmmecemsseseseme= Fommmmmmmmemem===

oo sesesesse s s s s e s et o= +

cat ontap-nas-backend.json
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"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",

word": in- word",
"password": "admin-password"

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

by

"labels":{"store":"nas store"},
"region": "us east 1",
"storage": [

{
"labels":{"app":"msoffice", "cost":"100"},
"zone":"us east la",
"defaults": {
"spaceReserve": "volume",
"encryption": "true",

"unixPermissions": "0755"

"labels":{"app":"mysgldb", "cost":"25"},
"zone":"us east 1d",
"defaults": {

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

851 . EiIKubernetest%®

BB 2RImTENME « U T EBHIFIT
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cat tbc-ontap-nas-backend-secret.yaml

apiVersion: vl
kind: Secret
metadata:

name: ontap-nas-backend-secret

type: Opaque
stringData:
username: cluster-admin

passWord: admin-password

kubectl create -f tbc-ontap-nas-backend-secret.yaml -n trident

secret/backend-tbc-ontap-san-secret created

882 | 1L TridentBackendConfig CR

T—% &I TridentBackendConfig BEENELETALFEEMICR ontap-nas-backend (WZAEBHIFTR

) o RIS TIIEK !

* HER THEEERIFEATE spec.backendName ©

* HHRES R R INAER) o

* ERFEEERL (BF) YAERRERIRIRERNIERS

» PR ERIZ2EBEKubernetes Secretigfit

MIELAAES FHEMH

7EIEZEFIF TridentBackendConfig M1 RFAMR -

141



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

HER3 | FESPEVIKRE TridentBackendConfig CR

Z1& TridentBackendConfig BAIEI - HFEERWZERE Bound ° EERMEIRERIGHERNERIRSTE
FUUID °
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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 - +————— +

BIRIREBFEATEEIE tbe-ontap-nas-backend TridentBackendConfig ¥4 :

B2 TridentBackendConfig BIHf#H tridentctl

‘tridentctl ARSI ERAEIINEIR

‘TridentBackendConfig" o LtE9h ~ RREIES USRS BT BIRILERIR
‘tridentctl’ MIBR ‘TridentBackendConfig' MiFEfR “spec.deletionPolicy’ &&#4%
"retain °

FERO : BB

Bgn ~ 1% 3B IHEFEREII 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== +

WEEPAIUBHE—E, TridentBackendConfig BRIHEI « WREERIR (HRZIHAIUUID)

HER1 | HESE deletionPolicy 884% retain

RHMIRBEBHEE deletionPolicy c BRERES retain o BAIRRELER

TridentBackendConfig MIFRCRE ~ BiRERM TR ~ WAIFEBEITEIE tridentctl ©

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

() moEmit - FRBMEET— deletionpolicy 8% retain o
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WEF2 : flf% TridentBackendConfig CR

RE—ETEREMPR TridentBackendConfig CRHERZE deletionPolicy 54 retain ~ A LUAEAE
e :

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

fIB&EF TridentBackendConfig ¥4 : Astra TridentR 2T « MA S BEMRBIHERS o
ST/ ¥

SpEdE eV

SHREILFFER - MPRMEAFERN RARRIRA FER BRI & o

Rt TR
HSR EEE WIS AR R REREH RMFEER o

ERVAE SRRl
SREFEIERZE BT TeS !

kubectl create -f <storage-class-file>

<storage-class-file> EUEHNFEELERIERAMBEUL o

i BR{cE = EE R
EE{tKubernetesiB#{#7FLER ~ BT FIIGH< ©

kubectl delete storageclass <storage-class>
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<storage-class> [EFIRATBHFIER o

BB ULRFERN PR LT AFHEHIR B AR M5 A& - Astra TridentiR B EIRE LR E o

Astra Trident&HISTZEE £sType $HYFREEITAVRIEE © HINSCSHEH - ERMIRBIRAT
() parameters. fsType {EStorageClasst » REZMIG THFERL  REEIRIBL (i
#8571 parameters.fsType BIERE °©

BRI A EELER
* EEMRIEANKubernetesFEZEER « FBHIT YIRS ¢

kubectl get storageclass

* BEWRKubernetesEAFLERIFFMAE R « FRIT FISHL :

kubectl get storageclass <storage-class> -o json

* HBE R Astra TridenttY RS {H#TF4ER] « HRIT TSRS -
tridentctl get storageclass

* BEgHAstra TridentlE D HEFEERFAE R « FHIT TSRS !
tridentctl get storageclass <storage-class> -0 json

R E FAs 4R

Kubernetes 1.6318 7 3R TAR HEFARAINVINGE - MREAERT FHEHWKREES) (Pve) FisE—E - A
IREFEFANREE FaHRE, o

* REFEUERTERATFLER] storageclass. kubernetes.io/is-default-class #F5EREZF
B TE1 o {RIERE ~ R EHMEN A EEMNFEHRZEELR o
* IR TGS ~ BEIRANMREFENRTEATERFETFER

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

B~ St UER TS e S B ERTRR HFARR 5 ¢
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kubectl patch storageclass <storage-class—-name> -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"false"}}}"

TridentZEBENEHF A S I UCHEERISEH) o

® TEAEIIEERR « EH# SRR —EFER MR © KubernetestERANT LI FISRHEHES
SEHFER - BENITAA HINFE 2R A TARMNHEER 1 -

ik Bl (e T 2B B Y 12 Ui

SERIGAT LA JsonE BRI EEALEH tridentetl Astra TridentBIS¥ILFBIL o BEEA g AR

AR RBERE -

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

#H{TVolumefEx

EABEfRAstra Tridenti2HEIINEE ~ HBHIEEIRHEE o
* & lcsithig) "
s “EAREE"
* "ERVolume"
s "BEARGHERE"

£ Tesithi#]
Astra Tridente] AR A ~ BEEMEM R HIRE « WA HEEM I EKubernetess= EEFPRVERSL " TesifhiE ] IHFE" ©
£ Tesithi¥l IHE ~ AREEFM RN ER (R HIEERNFE - REFI—22 8% o 115 ~ Zinft

FERIF]3EKubernetes EIR 812 77 B ABEMRAVETRL - IR EIUNEEEEANARTHERE « HURRE
&I ZfE o AT HBEZSBEREFEIE T FRHBIMEIRE - Astra TridentfiEf3 T csithik o

RABR TosiHFIE) THEE "EHIEIE o
Kuberneteste ff MEI&E T AIVolume BAEIET

* Bl volumeBindingMode s2E4Ay Immediate "Astra TridentfERBEAIFRIERKEINIER T EILHR
& o BIKAEERHAER - A2 REHEERENBEEREE - ERTENKME VolumeBindingMode
AR REFIFRIERFIRRE o« BIKEMHMIEER - T HEKRNPodHHER REEEMEMKNY o

* Bl VolumeBindingMode sREAy WaitForFirstConsumer > JK ARG AYE T A R4S S IERE « HRIHHE
A FR 37 (5P PR EZ K A AR RIPod A LE © FNItE—2K ~ FLSE I HAIRE ~ URT S ThIZET KRG BITHIHEFZR S o

@ ° WaitForFirstConsumer SR FETIREIBE  BAlBIR Tcsithi) WASEH o
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TEZNER

HEERA losithi®) ~ ERETHIEE

* $ITHIKubernetes& & "SZERIKuberneteshii 2"
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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"}

BEETREBLEZAEZER RN BHRIESIH (topology. kubernetes.io/region
topology.kubernetes.io/zone) °© {E&4EAstra TridentLGBIIRIEZ A - BLEER TEZ T HIRTES
SRVENEL L

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"}]



TER1 | B A RAEEN R
Astra Tridentf#FRinFIRIZFA A& - BEEMEECEMRIRE

o BE& i ER FIBEMYE AR ThAE

supportedTopologies ARMNBLIEZ BIFM &I EENEIR o HXFEAILIERIFEAIStorageClass ~ RETE

RxEME/ @R HHZERRENERE « 7 R 1Volume °
LR RinEZRAIEE

{

"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"

by

{"topology.kubernetes.io/region": "us-eastl",

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

}

supportedTopologies ARREEERIFENEFF &IFEE - FLEIHMEHK
FKStorageClassF AN R FHERE - B 3RimFMiEHz BEf &N FERN

StorageClass * Astra Trident&@ X & I AR R o

A AE S supportedTopologies MAIKEEFE RN o 552

BT 5SS
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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"}

]

TEUEERHIA region M zone BHEARMBEERMBIUE topology.kubernetes.io/region #
topology.kubernetes.io/zone FEEREFERAMBERRIE o

H8R2 | E& K K$hiLERStorageClass

IRIBRMAA R E P EIRIVIRIEARE « FTUE & StorageClassA B SHEE N o BRIREMAFITR H Z KA E
BRERRENFEEERM « LKA UERTridentFriefit 2 MR EREIREF & o

A2
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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£_k#tiStorageClassEE&EH © volumeBindingMode 5%4% WaitForFirstConsumer ° {EPodH 5|
ItEStorageClassFTEKRHIPVCSZ A ~ RMAZHEIXKETE o MA - allowedTopologies REAEFHANE
A& © © netapp-san-us-eastl StorageClass&7E_LZIIPVCS san-backend-us-eastl LIMESE
By o

$ER3 I AN FEAPVC
#1317 StorageClassi HEE BInBIHEIKZ % « KIREMAIURIIPVCS °

AR B spec AT :

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

- ReadWriteOnce
resources:

requests:

storage: 300Mi

storageClassName: netapp-san-us-eastl

ERILENBERIDKAERIRIZEAISEGEE TIGER !
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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

EBTridentZ2 R & WA HELE EPVe « 5H7EPodREAPVC ° 552 R THIEEA -
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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

lbpodSpec& 15 RKubernetesTEHAYEIEY EHEFZpod us-eastl &I « MW FAVEAIEIBEFEITEE us-
eastl-a B{ us-eastl-b @iF o

E2RE T E
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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

BB ImUAAA supportedTopologies

AT EHIRENR IR - UMABE supportedTopologies fH tridentctl backend update © &R
BYECRENHEE - MEXRGAREBENPVCS -
MBEFAEA  H2H

c "EERBNER"

* "ERRLEEENER"

* "[R4 B e A G 14

 SHELARE

fEFRIR

SRR BIIFEIEE (PV) BIKubernetes Volume Snapshot (Volume Snapshot) ~ L
HEcEAstra Tridenti4FR & BYBFFERE4E S © tESh ~ B el ATEIR B BIVolume Snapshoti2 L #T
AYVolume ~ #8874 clon__ ° X#&Volume Snapshot ontap-nas * ontap-san ®

ontap-san-economy * solidfire-san > gcp-cvs HM ‘azure-netapp-files §E

FIET ¢

%G Z Al

RN B INERIREBIEHISSFN BT ERES (CRD) ° 3=2Kubernetes Orchestratorf&1E (140 :
Kubeadm ~ GKE * OpenShift) ©

W RIEFIKubernetesEE HhRZAS R B 2 IRERIZEHIZZFCRD ~ 552/ 3ZEVolume SnapshotiZ 23 o

@ WNRTECKEIRIZHE U BERMIREIRER « H7EILIRBIEHISS - GKEfERAAERBRRE U IRIRIZS]
220

HEF1 1L VolumeSnapshotClass

&5 & 237 Volume Snapshoti&fl] o
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cat snap-sc.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshotClass
metadata:
name: csi-snapclass
driver: csi.trident.netapp.io

deletionPolicy: Delete

o driver }5AAstra TridentBYSCSIEEENFET( © deletionPolicy BJLA Delete B Retain © SRE AR
Retain ™ fFHE FHNEREEMRE « BM#7E volumeSnapshot ¥ EMIBE o

WNEEEFAME RN ~ sARRIELE | ./ Trident2 %/ objects.html#Kubernetes-volumesnapshotclass-
objects[VolumeSnapshotClass]®

T2 | BT IHAPVCRIIRER
e B ERIIIFAPVCRIIRIR -

cat snap.yaml
apiVersion: snapshot.storage.k8s.io/vl
kind: VolumeSnapshot
metadata:
name: pvcl-snap
spec:
volumeSnapshotClassName: csi-snapclass
source:
persistentVolumeClaimName: pvcl

TEUEEERIP ~ RIBEFH ¥R R/BIPVCEIL pvcl RERAMERA pvcl-snap ©

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

kubectl get volumesnapshots
NAME AGE
pvcl-snap 50s

EEEI—E volumeSnapshot ¥4 : Volume SnapshotfB8{LIFAPVC ~ i E24E FE R
VolumeSnapshotContent RRERRBDE o

GBI LR VolumeSnapshotContent B4 pvcl-snap $H#tVolume Snapshot ©
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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

° Snapshot Content Name sthlFHILIREREIVolume SnapshotContent¥)f © °© Ready To Use BEFK
T SnapshotA] AR ILFTHIPVC ©

$EZ3 : #tVolume Snapshot?ZiIPVCS

I R IREREIL—{EPVC..

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 BETABFEAZABIVolume SnapshotEIIPVc pvcl-snap MABERIKIE o EE15Astra
Trident{t I REBIR L —(ER A EIRE R o B F KA ERERIEE 2% - SLEREMIINEIPod Lk ~ SUGFERERE
kA ERERZEE— R ER °

@ fps BB BRIIREBAYIEE Volumebs ~ HERTrident Volume B E#2 THIFRIREE)  EEM
BRAstra Tridentt#£FR & ~ BIFERS PReIEFEEAVIRER ©

Z8ZVolume SnapshotiZH|2s
MRIEHIKubernetes B MARAS R B FRIBIEFISRME L FRA ~ I UKEB T A RNEITEE ©

P
1. #37Volume SnapshotZF KA o

cat snapshot-setup.sh

#!/bin/bash

# Create volume snapshot CRDs

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotclasses.yaml
kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshotcontents.yam
1

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-
6.1/client/config/crd/snapshot.storage.k8s.io volumesnapshots.yaml

2. FFFERT AR PRI SnapshotiEHlgs o 4REE T A YamIBELUER R 2R o

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-
controller/rbac-snapshot-controller.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes-
csi/external-snapshotter/release-6.1/deploy/kubernetes/snapshot-
controller/setup-snapshot-controller.yaml

*E %ﬁ n\l:l

* "VolumeREE"

* "Volume SnapshotClass"
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ERfVolume

Astra Tridentr] :ZEKubernetes A& TE LRI HEFEE 2 BIETTHITRE o SIIETTISCSIFINFSHIFREFrEE4HREAI1E
RAE: o

om

ERHiSCSI Volume
R LUER TSCSIERECETRRIN) KIEFTISCSIHFBHIEE (PV) o

@ % #&iSCSI Volume¥&7E ontap-san  ontap-san-economy * solidfire-san Ii5E
EKubernetes 1.16 & EFARZA o

EFTISCS| PVEIIE AL ER :

* #R#EStorageClassTE&ELURE allowVolumeExpansion f{iZE true °

* HREBPVCE&E I EH#T spec. resources.requests. storage MURMHETRIFRE A/ ~ IER/IABRINRIA
HK\ o

* WIERPVHIIIZEPod ~ 7 SEATEHE K/ - SAEISCSI PVRIK/NVEMEER -
° YIRPVHIANZEPod - Astra Trident@ 7 R infR el @ « EMRFREKE « LEMARERRARNX

/N o

© EFTEBRIMPVEIAR/NE  Astra TridentE 77 & i LIRFTHAIRE o TEAS KA ERIAERGIE EPod
2% ~ Trident&@ EFTRHEE I BRARIERRFABIR) o A% ~ KubernetesETEHRTEIEEALINTERA
& ~ EHPVCKR/ ©

M EEAIEERETTISCS| PVRVEES T ©

$EE1 | 5R7EStorageClassL Sz 1EVolumelEF

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

X B F1ERStorageClass ~ AMREBILLIEUMA allowvolumeExpansion B o

SER2 | [FRIEEIIAStorageClassE Y —{EK A R HFRE
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cat pvc-ontapsan.yaml
kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: san-—-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: ontap-san

Astra Trident&@ B I F&WRE (PV) ~ MaSHEIFHEHMIREES (PVc) ZIZRIH: -

kubectl get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

san-pvc Bound pvc-8a814d62-bd58-4253-b0d1-82£2885db671 1G1i

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

FER3 | EE—(EEIZEPVcHYPod

FEUtEBHIT ~ FEIEAMIPod san-pvc ©
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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

S$HERA . ERIPV

HERB1GIEILE2GIHIPVAN « 554REEPVCE R EF spec. resources.requests.storage £2Gi°
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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-b0d1-82f2885db671
spec:

accessModes:
- ReadWriteOnce
resources:

requests:

storage: 2Gi

SERS | BRI
R U EPVe ~ PVHIAstra Trident VolumefyA/) ~ LUFFEES BB TR (X ©
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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

JERINFS Volume

Astra TridentsZ 872 _EECENFS PVEYVolumelEFE ontap-nas ¥ ontap-nas-economy * ontap-nas-
flexgroup * gcp-cvs M ‘azure-netapp-files &if :

S ER1 : 3R 7EStorageClass Az #EVolumelE 7

EERENFS PVEIR/) « EEEERASREMEFER « UAFHEBRERIFETHITE

allowVolumeExpansion H{IZE 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

NMREBEUASULERRREFER - B
HUAFFHR @B o
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$ER2 .

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

storageClassName:

storage:

fEREEILAYStorageClassiE I — Bk A EHtEFR H

PersistentVolumeClaim

ontapnas

Astra TridentfEZItEPVCI2II20MiB 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£3d561-b199-11e9-8d9f-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08f3d561-b199-11e9-8d9f-5254004dfdb7 20M1i RWO

Delete Bound default/ontapnas20mb ontapnas

2méd2s

FER3 . ERIPV

EERBHEIIN20MIB PVEAEZE1GIB »
£1GB :

SAAREEEZPVCI s E4HE spec.resources

.requests.storage

163



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

SER4  BEERIETT
A LU EPVC ~ PVHIAstra Trident VolumefyA/) ~ LUFFEESSEEBEE A/
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kubectl get pvc ontapnas20mb

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE

ontapnas20mb Bound pvc-08£f3d561-b199-11e9-8d9£f-5254004dfdb7 1G1i
RWO ontapnas 4médds

kubectl get pv pvc-08£3d561-b199-11e9-8d9£-5254004dfdb7

NAME CAPACITY ACCESS MODES
RECLAIM POLICY STATUS CLAIM STORAGECLASS REASON
AGE

pvc-08£3d561-0199-11e9-8d9£f-5254004dfdb7 1Gi RWO

Delete Bound default/ontapnas20mb ontapnas

5m35s

tridentctl get volume pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 -n trident

o e Fomm -
fom - o fom - fom—m————— +
| NAME | SIZE | STORAGE CLASS |

PROTOCOL | BACKEND UUID | STATE | MANAGED |
- fomm—————— fom -
fom - o fomm - fomm - +
| pvc-08£3d561-b199-11e9-8d9f-5254004dfdb7 | 1.0 GiB | ontapnas |
file | cS5abf6ad-b052-423b-80d4-8fb491alda22 | online | true |
et ittt L fommm - fom e
fom - oo fom - e +

b AARRE

SR A E RS IR A MHETEHTEEE A AKubernetes PV tridentctl import ©

X #EVolumelE A RIEESHFZ T,
TRRAZIEE AR EAVERENIZ T, « U RE LR & RS YRR S o

LR FEa hRZs
ontap-nas 19.04
ontap-nas-flexgroup 19.04
solidfire-san 19.04
azure-netapp-files 19.04
gcp-cvs 19.04
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EEFER &N
ontap-san 19.04

A EEEAMEE ?
i VolumeFE A TridentfU{ERZME ST ©

* AREEARER  TERERRENERE
© RERENREAREREREERRER

* BEREHIERIKubernetes#

* EXEBIERREREAERER

EEA ORI LE ?

VolumeEARRF EFERFEMIERES (PVe) ERIKEILPVc e B/« PVCIEREESHTE - mAaxEM » FE
T K storageClassName#@{iL ~ ¥ FHIFfT ©

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

o tridentctl APIRANREARBNBEERIERE o Trident@iFEFEEVolumePEES R FEIIPVCHIPY ~ L
& AVolume ©

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

EEEAFEHER  SisT O %MIEENAstra TridentiBif 218 « URE—#A#EEE _ FZHMREENLTE (
BIZNONTAP FlexVol : Wsel, Element Volume ~ CVS Volume path) o {#{ZHEE N ERFEIE AFE « B
AIARIEEHIAstra Tridentf&imfFEY o o -f FEHG|EANIE « WISE YamlgJson PVCIEZRRIERRR o

& Astra TridentU ! BE A BLIEE EREF « IRANERE K/ N\EEPVCHIAERRE © FFReiEEAMEEZ
% ~ PVELIPVcHIClaimRefiZ1L o BIWIRAI—BIIRERES retain fEPVH o Kubernetes i IH&4E 7 PVcHIPVZ
%« R EEHMEIWRIUFESHEENEIWER] o INREFENEINRAIE delete ~ EEHIEES

TEP VI BRERFBR ©

fEFAEE AVolumeF —--no-manage 5% © TridentREEYHEEEARIPVCEPV ERITIEMEMIEZEE o

A Trident@ ZBREIPVAIPVCEMH —--no-manage ¥t ~ REFHIEE RS EPVRIBREMBR  tESh ~ th B ZBRE A
{EZ ~ F¥0Volume ClonefIVolume resize o MR EIEE i Kubernetes BN A CITIEESH « BREEE
IEKubernetes AMATFHAIR & AV A dndEHR ~ BIILETEIEREH
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ﬂi%ﬁﬁﬁi?PVcﬂl PV EEMEAR RMEEAMRE « UREEEETPVCHIPV o RIEECIESFRILH

Trident 19.07 e EFhRA A IZIEPVEIMTINTTHF ~ WEFE AMAPR E R SRR & o BN ERERRAstra TridentfEE
A BREEAEEEAEE MEEEEERARZRERS I MUHEMEE - MREEBAMEEREERES (
U0 ~ StorageClass A IERE) ~ EAILAPV ERIEIKIRRIEE A RIMIE retain ~ MIFRPVCHIPVY » AREHE
A VolumeEARS

ontap-nas 0 ontap—-nas-flexgroup BEA

BRI AYE{EVolume ontap-nas SEFIFZTUFlexVol FONTAP IEEREE=E _LEI1TEIINAE o (FHE
AFlexVols ontap-nas BEENIFZIAVEER TNER ° Al EFEENRREERE LHN—EDHEE ~ BA%FlexVol
ONTAP ontap-nas PVC.[E#kIFlexGroup ~ R IEEIEAZ ontap-nas-flexgroup PVCs :

@ EEHTridentEE A ZEFEEAIRW - ONTAPUNRELIR&E ZDP4EE! « BII'E & SnapMirror B Btk
& ; (ERSHEREEE A TridentZ A ~ {SAEZ L HETREIRAA ©

(D ° ontap-nas SEFIEXNELEAKREEgtree © °© ontap-nas # ontap-nas-flexgroup 5&
R A AT EENMIEE ST

B0 ~ BAZABBIMEIRE managed volume EAAMEIK L ontap _nas » AEA TGS -

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

fos=s=ss=s=ssscsessssssssosossssss=s=sssa=s fmmmmeme=s fmmmmmmsssme=a==
e e e e e e e e e P fro— e +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e e e e e e S ) e fro— e e e
frems=m=m==s e ittt R remmmeme== +F
| pvc-bf5ad463-afbb-11€9-8d9£-5254004dfdb7 | 1.0 GiB | standard |
file | cba6f6ad-b052-423b-80d4-8fb491alda22 | online | true |

fossssssssss s e sess s oees oo sssssssss s fremmmeme== fremmmmmeee e
fe========= femessssssssssss s sese s esssss s f=m====== fememe==== 4

EBEARABIHIEE unmanaged volume (7L ontap nas backend) (TridentiAEIE) -~ :BEEA TS
P
< .
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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

fEFERF --no-manage 5|# : TridentAEEFHBUMIEE « W A ZERBHIIRE RS EBRE c MRAKFHHMEIL
& - BIMIREEAEE TR -

@ EAEIELFIER B5TUnIXERR B ABIEEAEER o e UIERMIPVCE RS E InAHAE G
TEunixPermissions ~ Mi§~Astra Trident{&kItEFE ABLREE o

ontap-san EEA

Astra Tridentth SEFE AONTAP &2 B —LUNRMISAN FlexVols ° EE—2 ontap-san SBEIFZT * AFlexVol &1E
Bt FlexVol —EILUNZEII—EERS o IAILUHER tridentctl import LA EEHMIGRER :

* BHERY%ATE ontap-san & -

* sAiRlitFlexVol BEE AR © 5550EFlexVol ~ EENER B3 —ELEEABILUN ©

* RN ERBRERNPVCE R - HEIE o

* SR LUEEEIEN AR EEAK A E R o IREEFER - Trident&@ BIEPVe ~ T7EFlexVol B inEHap%
5ZLUN o BEEE A ARXZTEIEMNVolume ~ :51F4E --no-manage FEIZE o

EBEAXRZEIEMNE ontap-san VolumeRBILUN FIexVoI %*ﬁ 1un0 WHEEEEMEMENES
Bigroup ° Astra Trident& B ENERIBSIEIEE « WEEITAEEA -

SR1EAstra Trident& B A FlexVol 52544 ~ MG HBIPVCEZREILRAN: o Astra TridenttiFlexVol 225 IhAE
a2 pve-<uuid> MIL{ERFlexVol LUNTEINAEER 1uno ©

EREANRBREEAPEGNHRIEE - (NRECEEAFERPIIVolume ~ 555 ERZVolume ~
%@ﬁﬂﬁ[ko

#5)

MEEA ontap-san-managed ERIEEMFlexVol ontap san default &l » 11T tridentctl import #n
AT —E .
TH -
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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 e ittt R remmmeme== +F
| 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

@ EEfAstra TridentFE A EEFEEMIRWHEEE - ONTAPHI R EREE ADPEER! « B2 SnapMirror
BRI IEE ; (SR PETRETRIA « BASHAEEE A Astra Trident ©

element EEA
& R] LUE B NetApp Element Tridenti& sz 1B IhAERVEREE/NetApp HCIFEAREE FE A Kubernetes#= £ o fEEE Astra
TridentiBiRA9%TE « URHEEENE —2BHPVIERMARS|# tridentctl import 3% ©

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 +

@ ElementEEENT2 X 2B EERIVolume$a 78 « tNREBFEAIVolume T ~ TridentBIVolumeFE AFE
FFEEhliE:R o REEMSENEEE « TiRHE—NHERERTE - REEAERNVolume °

gcp-cvs FEA

HEE ALINetApp Cloud Volumes Service SZEBIGCPHAFRE ~ 5515 FE A TR & BR S 2R AL Bl 2 L bR
& ~ MIFH$FE o
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HEEA gep-cvs RBim LHIVolumets gepevs YEppr BUMAIREERTE adroit-jolly-swift » sAERAT
FEn< -

tridentctl import volume gcpcvs YEppr adroit-jolly-swift -f <path-to-pvc-
file> -n trident

Fommmmmmmmsmeseseseses s s s s e o= Fommmmmmememem=
Fommmommmme Fommomemeressrsreemenessosoeseeoomomoms Fomomomme e e +

| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |
Fommmmmmemsmeosormrrerosmememe oo oeoememmm o Fommomome Fommmmmmemoomoos
et FosmsmsmsrorsrsrossoosososEsEeneses oo o Fommmmmos Fosmmmmmes +

| pvc-ad6ccab7-44aa-4433-94bl-e47£c8c0fab5 | 93 GiB | gcp-storage | file
| ela6e65b-299e-4568-ad05-4£f0a105c888f | online | true |
o Fom—————— Fom e
Pommmmmmm== o memes s s s s s s s Pommmmm== o= +

@ VolumeE&1EZ VolumeBE tHBRIERY—EB 7 ~ it & /218 o fIUl ~ W RELBES
10.0.0.1:/adroit-jolly-swift ~ BABRERRIEA adroit-jolly-swift ©

azure-netapp-files BEA

HEEA azure-netapp-files &ifm EAIVolumetd# azurenetappfiles 40517 HAIREERIE

importvoll * BIT FF&< ©

tridentctl import volume azurenetappfiles 40517 importvoll -f <path-to-
pvc-file> -n trident

ettt ittt F—————— o
o R bt o f——— +
| NAME | SIZE | STORAGE CLASS |
PROTOCOL | BACKEND UUID | STATE | MANAGED |

e F——— o
- f——_— = +————— - +
| pvc-0ee95d60-fd5¢c-448d-b505-b72901b3adab | 100 GiB | anf-storage |
file | 1c01274£f-d94b-44a3-98a3-04c953c9%9a5le | online | true |

o ———_— - f————
o —— T bt o F—————— +

@ anfiA IR @R E RS T HIRER RSP © /218 o il - MRBHERES
10.0.0.2:/importvoll » BAHRERRTEA importvoll ©
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PEana = A H AANFSHiRR &

fEFAstra Trident ~ ERIUE E 2o R ERPEIULHEIRE « WG EEAR S EREdn
B o

Astra TridentVolume Reference CRAIGERE—o Z{EKubernetesin % ZEE & 2 it FIReadWriteMany  (rwx
) NFSHEERE o tbKubernetes R RAF RZEABE TEER ©

* ZEEFEUEGH - BREEM
* BIfEBCFR A Trident NFS VolumeEEEF2 T\ £
* RKFBtridentctl SRR ELfthIE/R £ KubernetesIAE

It EERBBM EKubernetesin s 28] Z IFINFS Volume3tFl ©

K ---------------- ' Primary PV Secondary PV .
' "primary" /
namespace w
"""" Trident | gma
namespace

TVol €—>» Tval

-

1
1
1
1
1
primary secondary .
:
1
1

TridentVolumeReference
o ]
- N F
Storage - .
Volume
RIEAPY

TR BAED FRREERENFS Volumet = o

o RERFEPVC A ARG
SRR 2 R A B 1S T BURRPV e R E AR HER o
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o BT EMta R =R PRI CRAVIER

EETIEEIRTEMM R ERIEREEILTridentVolume Reference CRAVHER o

e £ B s 2R E 7 TridentVolume Reference

Byt ap 42 ZE AR R E @ L TridentVolume Reference CRERZBBIRIEPVC ©

o EERM SR ER PRI EERPVC

BRYtE R ERREAEE TR ULBAIPVC « MUERIRPVCHERIIRIR

SR SRAN B Byt an & ZE

R/TERZEN BaREEARRERFGLEZRAEEE REEESN BNt SLZREEENHREIFEA

178 - ERE/ABEESEIRBPIEE -

1. *RFRTRERE | *EIIPVC (pvcl) (namespace2) {#H shareToNamespace :3E !

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

name: pvcl

namespace: namespacel

annotations:

trident.netapp.io/shareToNamespace:

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

Astra TridentZ 2 1IPVREZBIRNFSEHFMIRE

namespace?2

o IERIERLUESR A PRAVEE ~ kA ERFERELRES @R ZRE o fI
trident.netapp.io/shareToNamespace:
namespace?2, namespace3, namespaced °

@ © WRAILMERARERASRZER *  fli0 -

trident.netapp.io/shareToNamespace: *

o RRIAEHPVC, UM shareToNamespace BERFEERE o
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2. *REEHE EIUBFTABMKUbeconfig ~ MUIRF BRIt R EHEHER EER « UEEEtRERPE

17 TridentVolume Reference CR ©

3. "Bt mAEMBERES | ERRFRG %M B At 2= P TridentVolume Reference CR
pvcl °

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

name: my-first-tvr

namespace: namespace?
spec:

pvcName: pvcl

pvcNamespace: namespacel

4. ~HEt B TRBEEE | "B —EPVC (pvc2) (namespace2) fEMA shareFrompvC sHELUIEER
JRPVC ©

kind: PersistentVolumeClaim
apiVersion: vl
metadata:

annotations:

trident.netapp.io/shareFromPVC: namespacel/pvcl
name: pvc2
namespace: namespace?2

spec:
accessModes:

- ReadWriteMany
storageClassName: trident-csi
resources:

requests:

storage: 100Gi

() EEsPVeIA BN ERIRPVC -

KR

Astra Tridenti&EY shareFrompVC 7E BRIMK A BRI E5ER2 « Wind BRVMPVEE I A BHARE « MEZARS
I EHF B RIS RIREPVIE A ACRPVI#FEIR - BRVMBIPVCHIPVAIF IEBEL -

BRI =Volume

1SR LAMIBRES 2 (B ana ZE R FARVHAIRE o Astra Trident@& B FRE SRR 2= M L AR @ AOTF B « MidETHHE
fthit AR & RYan % VT EVE o BEFTE 2 RIERERYEN % ZRESBIRET  Astra Trident& fHIFRZMIRE o
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f#/ tridentctl get Z:HEVolume
fEA[tridentctl ABREI « EAILIHIT get VSN BHIEENS S o MNFTEFMAEN « 520E4E © ./ Trident
22/ tridentctl.html[tridentctl #p< BLIEIE] o

Usage:
tridentctl get [option]

EAR

* -h, --help : VolumeRJsiHEA o
* —-parentOfSubordinate string : BFEEREHITEREIIEVolume °
* ——subordinateOf string : BFEHREHITEVolumeI TE °

BRI

* Astra TridentfE%[5 L BRI R B AL AMER o S EAEZEENEMEERLEBESE
FBVolume&#l o

 [BEE B IRIEEE R IEPV R ZEN shareToNamespace 5 shareFromNamepace SERETMIBR
TridentVolumeReference CRIGERIHFEUE « L BRIBRIEERIPVC ©

* ERBHIREE EEAMITIRR - ERMERST o
LESEZE
EERABEE % IR Volume?ZEY ¢

s AR "ERATEREzEEAREE | S EAES A TRBEEFER"
* BB LRREE "NetAppTV" o

ECi Astra Trident

Astra Tridentig{t—4HPrometheusisiZimeh « B] AR EZ1ZTAstra TridentBYRIEE ©
Astra TridentiZ2 (EEVISIZ ] ;B S #IT FHMEZE ¢

* BERFEEAstra TridentfIER AR TEABEE o BRI LUGEEEMRINZE « UK ST UNTa AR m B IR g TE
o

s BERIREAEN « LRERE LA ENEIEESHE - UKFIERANERES -

s T RRIRR BRI E S HE -

* IBHRBE o RETUE FAstra TridentEl B IR R EITIEEFTEAIRRY o

@ RIETER « TridentNEESEETRIEEIZEIZIE F 8001 £ /metrics KR | B TridentlF*8:%
SRIABLEES o
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https://media.netapp.com/page/9071d19d-1438-5ed3-a7aa-ea4d73c28b7f/solutions-products

CEEMNER
* Z2dtAstra TridentfIKubernetes# £

* Prometheus#I{TERE - ERILLRE "B 25{EPrometheusZfE" 3(E &t r] LUEEZE L1 TPrometheus "[R4 fE
BfER" -

T EF1 . E&ZPrometheus BH1Z

R FEZE HPrometheus B2 ~ LUNEISIZN BV A & IFAstra TridentB BN E « UKREBIIMMERHE
o 35 "ZFEAR" BREBUNE{E A PrometheusflGrafanai&fit Astra Trident?REEENFSIE o ZRSEAREREEUN{A]
1EKubernetes# & LB E M R B 1TPrometheus ~ LRI I7 ServiceMonitor3REX{SAstra TridentBI3ISHE o

S ER2 . #iPrometheus ServiceMonitor

EEFEATridentd5IE ~ BFEZ IR EIERIPrometheus ServiceMonitor trident-csi IRFEMABIE metrics
$ZIB o ServiceMonitorEi I8 TR -

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

tEServiceMonitorE & ZHEENHEEINESE trident-csi RS ~ WFRFIEFE metrics IRFSHILREY ©
ItE ~ PrometheusIRTE B 5% & 2B f#Astra TridentBY$54Z o

bR T HiZ{itAstra TridentBUFBIFEIRZIM ~ Kibeletth AR T 5F 2451 kubelet_volume * EBITAL BRI
REIREEITHERR © KubeletPI IREA RAFRMINNEIRE « Pod RERIEMEHMAEEENE - A2 "FiEiE"

FEE3 . {FAHPromQLE TridentE=
PromQLEBAR B @RI R EREE o

LT R—LEEn] UERNPromQLE :
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EXiS TridentE@ 2N E
* ZRBEAstra TridentlJHTTP 2XX[ClfEB %3 EE*

(sum (trident rest ops seconds total count{status code=~"2.."} OR on()
vector (0)) / sum (trident rest ops seconds total count)) * 100

* FEIBREEEE* 3K B Astra TridentfIk ECIFEB S LE

(sum (trident rest ops seconds total count) by (status code) / scalar
(sum (trident rest ops seconds total count))) * 100

* HAstra TridentH{THY & ERFERE

sum by (operation)
(trident operation duration milliseconds sum{success="true"}) / sum by
(operation)

(trident operation duration milliseconds_ count{success="true"})

Ev{8Astra TridentEEE

* F5Volume K/
trident volume allocated bytes/trident volume count
* BERIKEEVolumeZERI485H

sum (trident volume allocated bytes) by (backend uuid)

EY{21E 5 Volume £
() AR EbeletE R « 4 EEAILINAE o

* Z{EVolumeNE BZER B2 LE*

kubelet volume stats used bytes / kubelet volume stats capacity bytes *
100
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A B ZAstra Trident AutoSupport 3&;:8I#:1iT
{XT8:& « Astra Trident® & B {#3%PrometheusiSiZFE A& in B 44 NetApp ©

B E{F1EAstra Tridenti§Prometheusis IRME KB IH B HiX4ENetApp ~ 553838 --silence
-autosupport Astra TridentZ ZEBAE RYFEIE o

* Astra Tridentth Al 3B B E X R 2ssc Bk ENetApp SupportBEZEARTS tridentctl send autosupport © &5
EffE Astra Trident?k L {E50E% o TEKIRRECERZ A ~ EFEZIZE= NetApp
Ahttps://www.netapp.com/company/legal/privacy-policy/["BERAREEL R "A]

* [RIESAREA « Astra Trident&@ LB 224/ HEENED#% o

s EALUERIE Esc it R B P B 2EE --since HERZ o W0 | tridentctl send autosupport
--since=1h o LB EEBUEMEIX trident-autosupport Z&EiAstra Tridentz=ZH A2 © EBILL
¢ EV1E Containerf#{& "Trident AutoSupport FJ" o

* Trident AutoSupport F AW ESEEIEAMBIEN (PIl) SEAER o BBk "EULA" RBERR Trident 83
BREGZASRY o IEETLURABRAZ NetApp HEH 2 BS(ERAKGE "HiEE" o

Astra Tridentf@XRIAE HEHIINT -

"items": [
{
"backendUUID": "f£f3852el1-18a5-4df4-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

* B EIEENetApplY TRHZ ] %L o AutoSupport AutoSupportill RIGERFAR B kR FHEF A 230
& ~ AILUER --image-registry if r*

s I EE L EE YamIlEZE R E Proxy URL o SR UFERRTEMEE{EE tridentct]l install
--generate-custom-yaml MUEBILYamitERELFiE —-proxy-url BI5|# trident-autosupport H
AJContainer trident-deployment.yaml ©
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{=HAstra TridentE=2

EEERSHERYEE « BEZELEBEFIYAM (A --generate-custom-yaml 1250) WANUAREE TSR
--metrics AR FERR trident-main' & 28 ©
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@5 DockerfJAstra Trident

EREHY SR
1SS BSAE T LRI

e

g5

3l

R

1:|||I

I

* ERICRIERB N GFrRRY "HK"

* RIS RE

docker --version

* EREELHNER ERERRE

EEmiE
NFS

NFS

B ENRE 17 E ST R MR ~ A BEEBZE Astra Trident ©

BDockerhR A<= 7 18 o TN RIEAIDockerhRZsi@EF

B RE ST RIGHF -

FERR

RHEL/CentOS 7.

Ubuntu

BRI o

AL A
AR

sudo yum install -y nfs-
utils

sudo apt-get install -y
nfs-common
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BamiE
iISCSI

180

p=)

RHEL/CentOS 7.

«%
- RETIRMENS !

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

. {@&iscsite-initier-utilshR &~ EH

£6.6.0.874-2.el 7T FE AR -

rpm —-gq iscsi-initiator-
utils

- R IR AT E -

sudo sed -i

's/”\ (node.session.scan
\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

- BRZERK !

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

R

etc/multipat
(D h.conf 818
find multipa
ths no {&m
defaults©

. AR RUOLE iscsid
multipathd #ITH :

sudo systemctl enable
--now iscsid multipathd

- BYFAYERRE) iscsi -

sudo systemctl enable
--now iscsi



BamiE
iISCSI

EF me
Ubuntu 1. ZETIRRENS :

sudo apt-get install -y
open-iscsi lsscsi sg3-
utils multipath-tools
scsitools

2. B EKRKISCSIRAZESE
#2.0.874-5ubuntu? « 108
hR7Zs (GERAREERER)
2.0.874-7.1ubuntub.13X 3
ARZAs (GERMREERL)

dpkg -1 open-iscsi
3. RIFHRATE -

sudo sed -1i

's/”\ (node.session.scan
\).*/\1 = manual/'
/etc/iscsi/iscsid.conf

4 BMAZERK:

sudo tee
/etc/multipath.conf <
«—'"'EQOF"'

defaults {

user friendly names yes
find multipaths no

}

EOF

sudo systemctl enable
--now multipath-
tools.service

sudo service multipath-
tools restart

HEfR
etc/multipat
(D h.conf 815
find multipa
ths no {&H?

defaultse°

S. BFEMRUNLE open-iscsi
multipath-tools BEYEIL
H17 -

sudo systemctl status
multipath-tools

sudo systemctl enable
--now open- 181
iscsi.service



ZRZ Astra Trident
sudo systemctl status

7@t DockerfYAstra Tridentr] B2 5 E I NetAppf@EE T 589Dockest L BER4R - EXX
BIHEEFESEIDockerENFEERERACEEEIR « WIEMEE « OJERKMEES

VAN
\/I:lo

ZfEAstra TridentH\1T{EEE A FR R —E X _LBIT - ERIERERESERERFNHEFER X8
s]Dockert# iR & FRfEFARY#F R ©

TRBNER

2R EENRIEN - EEREENAIRRFZE - MAILRIEEE Astra Trident ©

DockersEESMIER 57 (1.1/17.03hR B E#ThRZN)

FasaZ Al
MR BFFEE 5 £ EAAstra Trident preer Docker 1.3/17.03 ~ :5#5 45 (F Lk Astra Trident
2R ~ RBEMEEDockeriEE « BEMAEEIMIEAGE ©

1. BIEFrASITHRRITERS :

pkill /usr/local/bin/netappdvp
pkill /usr/local/bin/trident

2. EFEEIDocker ©

systemctl restart docker

3. FBEEE LB ZEDocker Engine 17.03 (2#11.13) SEHARZ ©

docker —--version

MRBIERIRASBE ~ LIS FRHZE"

1. BRI ARRSENHEE 588 ¢

° config @ TERIEZEHTEA config. json AR LIEERERCEZNEABTE config EIERK
FEZLTE o AHEEEMN BT /etc/netappdvp FHEHRAF EAIB R o

° log-level . }ERESCER B AR (debug ~ info > warn* error fatal) © ¥BsRfE% infoo
° debug : EER L RAEIECE - ERERR  WRAtrue ~ IS EIRCERER -
I EIABREIERVAIE -
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sudo mkdir -p /etc/netappdvp

i. FITARRERE :

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. FRFEIMI R FRENAstra Trident © B <version> ERGAAERNIMIETRRAS (xxx.xxx.xx) °

docker plugin install --grant-all-permissions --alias netapp
netapp/trident-plugin:<version> config=myConfigFile.json

3. BAYAfER Astra TridentZHIEE 22 € RARAVHTEZER ©
a. @i TlirstVolumel E9Volume :

docker volume create -d netapp --name firstVolume

b. A SIRENREILTER Volume :

docker run --rm -it --volume-driver netapp --volume

secondVolume:/my vol alpine ash

c. #&PF&Volume TfirstVolumel

docker volume rm firstVolume

B %E (112RRHERIRZA)
BEsA 2 Al
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1. B EEEEADocker 1.10kR K EHARZS o

docker --version

NRICHRRABIBET « FEMLE ©

curl -fsSL https://get.docker.com/ | sh

HE © "ERBOAKIEIETRET
2. BREALNRFRENFSH/XISCSI ©

1. LR ENetApp Docker VolumedMii2, :
a. TEEERGEERRER :

wget
https://github.com/NetApp/trident/releases/download/v22.10.0/trident-
installer-22.10.0.tar.gz

tar zxf trident-installer-22.10.0.tar.gz

b. HEBINEKEHHMUE :

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

o

AHREAERIIE ¢

sudo mkdir -p /etc/netappdvp

d. #ZI74ERE

i
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cat << EOF > /etc/netappdvp/ontap-nas.json

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

"svm": "svm nfs",

"username": "vsadmin",
"password": "secret",
"aggregate": "aggrl"

EQOF
2. B TEMMEN I ARS8 « AR AR RS REREN Tridentf5 2 o
sudo trident --config=/etc/netappdvp/ontap-nas.json

() mibEE  BAVOUmeEHRMIER LIS NetApp) ©

HERENE ~ AT LUfERADocker CLINTHEIZREIL K& EIEH R E

3. #37Volume :

docker volume create -d netapp --name trident 1

4. TEREN A3 EFAC EDocker Volume :

docker run --rm -it --volume-driver netapp --volume trident 2:/my vol
alpine ash

5. #PBxDocker Volume :

docker volume rm trident 1
docker volume rm trident 2

R4 EREN IS E &N Astra Trident

MBRFERFIVETIEZREH ~ 552F] contrib/trident.service.example {EGit repoHf o HEE
FcCentOS 7/RHELfERIEZE « s5E8IT I ER !

1. BEREREIERANE o
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IRAMITZEITIERE « RIFEERETIERMME—2TE o

cp contrib/trident.service.example
/usr/lib/systemd/system/trident.service

2. IREEIEER ~ BERAA (3217) UNSRIENRBIABERRBE (5917 ~ URBRERIRIE -
3. EMTEARMALUREIEE !

systemctl daemon-reload

4. RYFARRTS ©
Lt BEREEEPRBERNARMEFARRE /usr/lib/systemd/system BEE ©

systemctl enable trident

S. RRENRRFS ©

systemctl start trident
6. mARAREE o

systemctl status trident

()  SELEMETEES  HHT systemct]l daemon-reload % - MITHIEHE «

4Rk 2R L2t Astra Trident

el 2 A 4kE A DockerfJAstra Trident ~ TIAE ¥{E A PRI RS B {E A=

& o FARERREF « B TEFERRBIANTER docker volume ERIMIMERNHBLHRAE
BIh ~ EREXEEZHESHIEE « BRMIMERBRPITAL - ERZHBERT &2
AFVIBRVSE o

F4k

1T T3 BT 4REE A it DockerfYAstra Trident ©

1. JIHIRAHIRE
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docker volume 1ls
DRIVER VOLUME NAME

netapp:latest my volume

2. {=sMIET

docker plugin disable -f netapp:latest
docker plugin 1s

ID NAME DESCRIPTION
ENABLED
7067£39a5d£5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. FHRIMIMET

docker plugin upgrade --skip-remote-check --grant-all-permissions
netapp:latest netapp/trident-plugin:21.07

@ 18.01kRkBYAstra TridentEXf{ T nDVP o {EFEZEIZNEHER netapp/ndvp-plugin BEE!
netapp/trident-plugin B o

4. RUASMIER

docker plugin enable netapp:latest
S. FESPIMIMENERNA !

docker plugin 1s

ID NAME DESCRIPTION
ENABLED
7067£39%9a5df5 netapp:latest Trident - NetApp Docker Volume

Plugin true

6. HESTHRER R

docker volume 1ls

DRIVER
netapp:latest

VOLUME NAME

my volume



MREERERRBIAstra Trident (20.10ZATRRAS) FARZE Astra Trident 20.10S¢EFThRZS ~ 7]
REE AR - MFFHMAEN A2 "EXFEE" - MRTBIITER - LT ERIMIME

@ I~ REBEBRIRIMMER - BERLRIMNIARBER L ERAstra TridenthR 24 © docker
plugin install netapp/trident-plugin:20.10 --alias netapp --grant
-all-permissions config=config.json

PR Ze L
BT 3P R LU BERR 22 B A DockerfY Astra Trident ©

1. BBERIMIE P I VR fAIHAER & o
2. {=sMIET

docker plugin disable netapp:latest
docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
7067£39a5df5 netapp:latest nDVP - NetApp Docker Volume

Plugin false

3. BERIMIE

docker plugin rm netapp:latest

{5 Volume

RO A RIR AR SR IR ~ BREBPREIEE docker volume FHEFFEEAstra Trident
BRENiE N aiBReR < o

##3i7Volume

* ERERABEAARIEIAIHIREE -

docker volume create -d netapp --name firstVolume

s B BB1SEAstra TridentH{T{EREAIVolume :

docker volume create -d ntap bronze --name bronzeVolume
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() mRCRERER EE > BEREHRROERE o

* BRTERAIVolume X/ o SH2BRITF&EH « UERERENIZNEI20GBHARE !

docker volume create -d netapp --name my vol --opt size=20G

Volume X/NA B S BHENFHRT ~ MRHEEABNA (FI% : 10g ~ 20GB ~ 3TiB) ° MR
ISR EN - BIFEREAGA/NBIIAILETH2 (B KB~ mib~ GB ~ TiB) 10 (B >
KB+MB-:GB-TB) K& - REFERA2 (G=GB T=TB-...) S -

fZF&Volume
* BBRVolumeR BRI PR{ERIE tDocker Volume—#xk :

docker volume rm firstVolume

() P8 solidfire-san BB - LRBAGRISRAERHIKE o

1T T3P R 4RE AR DockerfAstra Trident ©
EEGIREE
fEFEFF ontap-nas » ontap-san® solidfire-san M ‘gcp-cvs storage drivers ™ Astra Tridentd]

DS BURERRE& o {FARF ontap-nas-flexgroup B{ ontap-nas-economy SEENFED » AZEER - RIRBH
IRE@EBI IR E ~ i EELERAVIRER o

* IBEHIREUTIRRE :
docker volume inspect <volume name>
* RRIRBHIVolumeBILFTHIVolume o S EELFAVIRE

docker volume create -d <driver name> --name <new name> -0

from=<source docker volume>

* R E DIRARIRBRIIAHIRE - EREEIRAVIRE :

docker volume create -d <driver name> --name <new_ name> -0

from=<source docker volume> -o fromSnapshot=<source snap name>
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gl

docker volume inspect firstVolume

"Driver": "ontap-nas"
"Labels": null,
"Mountpoint": "/var/lib/docker-volumes/ontap-

nas/netappdvp firstvVolume",
"Name": "firstVolume",
"Options": {1},

"Scope": "global",
"Status": {
"Snapshots": [

{
"Created": "2017-02-10T19:05:002",
"Name": "hourly.2017-02-10 1505"

docker volume create -d ontap-nas --name clonedVolume -o from=firstVolume
clonedvVolume

docker volume rm clonedVolume

docker volume create -d ontap-nas --name volFromSnap -o from=firstVolume
-o fromSnapshot=hourly.2017-02-10 1505
volFromSnap

docker volume rm volFromSnap

FEUMER I VAR &

MRBRELENEE - MBHEERRZRFAZ Astra TridentSz & (FIE0 : an) ~ A LUEATrident * Only *3R7ZERSb
BRUNEIREE (HEER) extd RBRAIE °/dev/sdcl EEEBAstra Trident?FEY) o

EeEiZ2 L EE R VolumeiEIE

SERFRIZNEE —ARFENEER « ERINERIIMRERTIEE « UBFTER
BRI ~ BB AR ICFTRE fE R RVEEIR

EHIRE R (FEIAEEAEEERIFEME - EAIRMIERNE -o ECLIIFERRE « BB R JsonfBR&ER
HERFRRIE °

3
b0
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EIBIVIEIBACAONTAP

NFSFIiSCSIEIVolumeIE L EIEEIIE ©

IR

size

spaceReserve

snapshotPolicy

snapshotReserve

splitOnClone

encryption

tieringPolicy

FH ELAEETEEAIANFS * Only * :

=RER
VolumeBY K/ ~ F8s& 241 GIiB ©

IEE T RA BEMIREE « TARARR c BES none
(BRPEERE) Ml volume (EEECE) ©

BERRBRAREAMEE ° ARER none (¥
TAGESAMERERIIRE)  BRIFCHNREEE
EMmLUEDR ~ [RIONTAP FRENZERGH G E —E
%7 TRy BVIRA « AR RE /MBS
BRWEMNSEMEIRR - BIEE « BIelRERERS
RERVEHRL . snapshot HIREFREMBERRIB &R ©

EERRREEREAMENE DL - BREARE

B ~ RNONTAP YR E EEBsnapshotPolicy ~ #F3%
HYsnapshotReserve (GBE#A5%) ~ Ul
FRsnapshotPolicy#&  BIEEEN0% o KR ATEARRSHE
FRZPFRAONTAP S IR TE B 5% T
BsnapshotReservefd ~ tAI LU E B EFTE ONTAP
RZIEONTAP-NAS-KEINREZ IRIEE ~ EAFTA
I TEE AR @R T IS o

S8 Volumelf « ONTAP E@EKF - BREEA
MR ERERER D EIFK © BRIER false ° H7
ERHIRERERAES - RIFEERIRIARES
RREAR DB LR « ARFKAISEA RS HENEN
e o fIg > MREQBERERHNE AERRE > B
FEMARLD > IR DB EESED -

et & U NetApp Volume Encryption (NVE
) TERA false o AT HRE LIENEANVE
ZFREfEFR L3I o

WMREEIHEENAE ~ BlAstra Trident? E2 B AY{E{aTHE
IREERZ EXFINAE ©

WMNEFAAE « :52E | "Astra Tridentf[1{al EANVE
FINAEFBBCE(E" o

REZRANREHRENDERR - EEREERTIEE

Be (%) KEEBRERRE -
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IR

unixPermissions

snapshotDir

exportPolicy

securityStyle

THEMEEIRZEARISCSI * -

BEIE
fileSystemType

spaceAllocation

]
B2R T YA

* #3710GiB Volume :

=R EH

EEEHIVolumeZs B BIREIRERTE o KTERL ~ R TR
A ———rwxr-xr-x WEMUHBFRMRIE0755 ~
‘root IR AEEE - XFERBFEHRLEREE o

REA true BEHRME . snapshot FEEHEEMEE
IR BEIE LR o TER{ES false s KT RE
.snapshot BRTERAER - FERG (FIUNE
FMySQLBRME) TEBITEFE AN TEEARRIZE(E
.snapshot BRI °

REZANERENELRR - HRER default °

REANRFIEEENZ 2T c BRES unix° &
MBS unix Ml mixed °

=R EH

REANREISCSIHIEERAIIER AL - TERES
extd c BMES ext3 ™ extd M “xfse

BREA false iBRABALUNBYZER D ECINGE o TARR(EA
true » RNONTAP EMIFEERIAE - BEREH
BILUNEEIZR S S AR ~ IEThAe @A 1 o thEE
IEtAJZEONTAP X EEINSETE T HEMIBRE i 2 Eh[olUk

ZEM o

docker volume create -d netapp --name demo -0 size=10G -o

encryption=true

s (EARBEIL100GIBHIER !

docker volume create -d netapp --name demo -o size=100G -o

snapshotPolicy=default -o snapshotReserve=10

* BT E R Asetuid{iITTHIIEE -
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docker volume create -d netapp --name demo -0 unixPermissions=4755

&/\Wolume X/\A20MiB °
MRBRIEERBRE ~ BIREBIREZA none ~ Tridenti3EHRBHRE0% ©

* BIDRARIRFRA B ERBAREVHIEE :

docker volume create -d netapp --name my vol --opt snapshotPolicy=none

* BIUASREBRREHEIREE « LUK BTIREBRE10%AHERE

docker volume create -d netapp --name my vol --opt snapshotPolicy=none
--opt snapshotReserve=10

* B ABRBREAF10%ETRBRBNEEER :

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy --opt snapshotReserve=10

* EARRRAZEIHERE « THEZONTAPHTERIRIBGRE (BF55%)

docker volume create -d netapp --name my vol --opt
snapshotPolicy=myPolicy

Element&f&VolumeiEIs

TTRUNREEEGETEEREERANRFERE (QoS) RAIX/NIME - EIIMIR&EE « FFEREE HEEAER
HIQoSIFA] -0 type=service level @pfai& ©

EATERFEXNTERQSIKRBERNE—F « BEUE /DB « WEARERIEEEABERNE &
AFRIZIOPS ©

Hh o R R @RI RIA S

BRI 2B
size W& A/ ~ FER A 1GIBEARAEIER ... [TER{E]

{"Size" : |15Gu} °
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IR

blocksize

#h
B 2B T 7IQoSEZREHIHRRE !

{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000
}
by
{
"Type": "Silver",
"Qos": |
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000
}
by
{
"Type": "Gold",
"Qos": |
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000

ELsBREF « RPIBE=BRAER | 7R

* #3710GiB Gold Volume

docker volume create -d solidfire --name sfGold -o type=Gold -o size=10G

194

SRARANEAR

=BA
fEFE51284096 - & 451285 4HREIEE T8

%BlockSizes °©

BELEABAETRTE -



* EII100GiBiAARIE & -

docker volume create -d solidfire --name sfBronze -o type=Bronze -o
size=100G

TEGCPHAREEIR EEFACVS
GCPEEENEZT _EMCVSHER & ZE I BEIREIE !

BRI R
size VolumeBY K/ ~ 8584100 GiB ©
servicelLevel VolumeRICVSHRFE B4R TER AIZEE - B EEIEE

S  SARAIIER o

snapshotReserve EERRBREREAMENEDL - FREARE
B8« RRCVSEEMRIRFE (BER0%) -

5

* #I72TiB Volume :

docker volume create -d netapp --name demo -0 size=2T

* EI75TiBEE Volume :

docker volume create -d netapp --name demo -0 size=5T -o
servicelevel=premium

B&/\Wolume XK/\%&100 GiB °

EREAVEEIEAC 5 Azure NetApp Files

R ILLEEENFZ LAY Volume CreateEI8Azure NetApp Files B35 :

BRI B
size M@ A/ ~ FEER 4100 GB ©
E45)

* $#37200GiB Volume :
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docker volume create -d netapp —--name demo -o size=200G

&/\Volume K/\A100 GB °

W EESCER

1S AT UK SEAT R BNSEREEAR o ISEATERATTS T BRIIT DockerSMATZ SO S T P
A o
BRSO TR AR

1. IR E(E AR EIMMER £ TAstra Trident (BI80 ~ /) docker plugin #%) -~ KT
F AR -

docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
4fb97d2b956b netapp:latest nDVP - NetApp Docker Volume

Plugin false
journalctl -u docker | grep 4fb97d2b956b

REESCERERE ] RED U ASHMEE - MREHFBIER - FIURABEETTER
2. AERAMRIECE « AR ERUBIREEECERAVIMIER ¢

docker plugin install netapp/trident-plugin:<version> --alias <alias>
debug=true

5E - BESMIMENE 256 « ERUBEESSHRINEE

docker plugin disable <plugin>
docker plugin set <plugin> debug=true
docker plugin enable <plugin>

3. QH%UTEEH%J:%Q THEMEARS ~ AR E TP ERSCERE /var/log/netappdvp BEE - BEEENBELE
5087 ~ FBIETE -debug BEHITIMIERE o

—AREEEEHFAERAGR

© MERERBBINEERARER - ERIMMENEZIAE - BEEBERE « ELERLERAS
M2 « AJREE BRI TR -
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Error response from daemon: dial unix /run/docker/plugins/<id>/netapp.sock:
connect: no such file or directory

BRONIMMEIUEARRE) - FEMRE « IMMEXNRUR S IBVECEINSEFTIEMA ~ PIHB K2 B ABE 7 I At
BEIRRERE o

* MRERPVZEZRIREFLEARIE « FBETE rpcbind BREWHIT - FHAFIEEERFFIENEHEIERE
N~ WIHEREBE rpcbind IETEHIT o ERIUABITRAEE rpebind IRFERIARAE systemctl status
rpcbind EIZEEM ©

EIEZ(EAstra TridentH{T{ERE

B ERREEAZEGEFAARR - EEZETridentHlTER - ZEHITEREMEIEEE
BATCMIEEARNSGE -—alias Al AR CIMIENFEABVEEIE ~ T —-volume
~driver TEF# _FBIF{ETridentRFAYIEIS o

DockersEESMAER (1.3/17.03MRHEHHRA) HIFER
1. BB E— BRI LA P TER o

docker plugin install --grant-all-permissions --alias silver
netapp/trident-plugin:21.07 config=silver.json

2. BEE —EMITERE « FeERERIBBMERELE o

docker plugin install --grant-all-permissions --alias gold
netapp/trident-plugin:21.07 config=gold.json

3. BIUHIRE - ¥R RIsEAREIENRTE

f5lgn ~ =% Volume :

docker volume create -d gold --name ntapGold

fugn ~ ¥Rk Volume :

docker volume create -d silver --name ntapSilver

BHELEE (1.12HRELE R RRN)
1. A BTESIFEVIDIANFSABREER B SMETER, ¢
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sudo trident --volume-driver=netapp-nas --config=/path/to/config
-nfs.json

2. {FABTERHNTZIDLUSCSIAHRERRBIIMITER ¢

sudo trident --volume-driver=netapp-san --config=/path/to/config

-iscsi.json

3. AEEREENANITERRE EDockeriiiRE :
g0 ~ FWHINFS :

docker volume create -d netapp-nas --name my nfs vol

fIgn ~ #itiscsl

docker volume create -d netapp-san --name my iscsi vol

A2 FAstra Trident4HAEAY ] FR4HREEETE o
I ARARIETE

5 AR RSEIRE AR PR A Astra Trident4HRE ~ EiRERPRBHRETS ©

IR S8 et
version AHREAE AR A 4R S 1.
storageDriverName EFRHENLTE ontap-nas > ontap-san®

ontap-nas-economy
ontap-nas-flexgroup
solidfire-san ™ azure-
netapp-files '3 ‘gcp-cvs

storagePrefix Volume & BRVER RS - TER(E 7 2
Mnetappdvp 1 ©

limitVolumeSize Volume A/NHEIZ M4 IRE] o FAsR(E 109
o T (GRegdIEgT)
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A7NMER storagePrefix TTREIRH (BIETERIE) o KTEK solidfire-san BBENFETiE

RERIEERE ~ MAERFIER o HMEZRER R T Tenantld#&{TDocker Volume$fE ~ 2 fF
FiDockerhiZs ~ ERBIR2 N E AR B RBEANBMEER « EE R SEEREARBIERIIER
TEA ©

CRIERTARER « BRESERIIANVolume LISEBLEE o © size EINEMAMNFAAIEHSREE -
YNONTAP BN ETER Volume K/N\HEER) ~ 5H2B] [ThEE@AHRE) —H&i -

IR A 315

size B EATES A/ o FARE 109
: MGy

4HREONTAP

b7 LB IARRREZ Sb ~ (EFHONTAP FEEIRM T5IRfEEEIE -

eI sREA #151
managementLIF IPSIHIEONTAP : Eof s E=EE4d 10.0.0.1

1% (FQDN) o

dataLIF EHIBELIFMIPAEL ; INRKkHE  10.0.0.2
E~ AGPTELRK - BAR
ontap-nas EEEIFETVPR* ~ f&ATIL
FSEFQDN ~ £ B T ~ FQDN
REAATNFSEEREZE o BAN
ontap-san EEEE ~ TERA®
FASVMHIFRBERILIF IP ~ M fs
FHISCSIZERIK o FaE Pt
dataLIF @AM ontap-san BEH
EXFgRfREHEXNEEZER
& ~ MfEFERIETE AL o

svm EFANFEEERKSE WMRE  SYMNFS
ELIFREBELF « AANKE)

username BRERTFRENERERLE vsadmin

password AR T TR BRI W=

aggregate BN & R B Aggregate (3EMA ; Aggri.

MREHKTE ~ BIEIKEESVM

) ° BRI ontap-nas-
flexgroup BEENFER » IEEETE S 4%
R o I5IREGSVMBIFREE SRS
o] F 2R EC & FlexGroup —
fESVolume ©
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HIH 55 AA eyl

limitAggregateUsage MRFEAESHIEE S ~ BlnE  75%
B~ RN EBERRE

nfsMountOptions KA EINFSHM T ; faska [ -0 nfsves=4.
-0 nfsver=3] ° {£3EMA ontap-
nas 7l ontap-nas-economy £&

BiET\ o "F2RIULENINFSEAE

R o

oA =

igroupName S EME N EREBYigroup 5 TERR myigroup
72 Tnetappdvpl ° {&#EH
' TONTAP-San’driver] ©

limitVolumeSize B EREERYVolume A/ EFRFqtree 30052
R Volume X/ ER o AR
ontap-nas-economy SEEIFZT(
IEEETER G PRI PR L
AIFlexVolsHIA/)\ o

gtreesPerFlexvol SHFlexVol Ei2&&ZqtreeB ~ &8 300
ElAZB4[50 ~ 300] ~ TEREA
200 ° @A ontap-nas-
economy SRENTET ~ EEIER] BET
=FlexVol {ERRZA~HIqtreegi= L
fR o

TR A RATEREIA « BREEETNEEVolume LIEEBLEIA !

EIE SlE i
spaceReserve TRFEEER; /) (BEEE =

) 2% Volume) (REECE)

snapshotPolicy E(FAMSnapshot/FH ~ FEz&A T &
)
snapshotReserve SnapshotfRE B 7tk ~ TER(E 10.

2 T UIESONTAPKITER(E

splitOnClone BIUEAFTEXEEDEIEL =]
fass MRy
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encryption TEEThERE & FERAANetApp Volume 2
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unixPermissions NASEIEERAN S BERINFSHERE 777
& FERA 1777

snapshotDir NASIEIE » AJ7ZEX .snapshot H =H
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exportPolicy NFSEEHRBI{FEANASEEIR « 788 FE:R
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securityStyle NASEIEAREIEEERINFS pa=)

Volume ~ F85%% TUNIX]
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AREEHE © gtreeBVIBTTAE N AIBIEA « BSEREMRFRZEIE100 ~ 00018 ~ SERERZEIE2 ~ 400 ~ 0001E ~
M4EE T 8B IN8E © °© ontap-nas-economy EREIFZTN A Z#EDocker Volumeig By IR IR EH o

201



@ ° ontap-nas-economy Docker swarmBRIARZIZERHIZT  EAswarm A E 7:H 8 ZE EIEE
BRI o

° ontap-san-economy SEENFEXLETEONTAP BEIEIERFlexVolsHEAEER ~ #&Docker VolumeE iz A4l
LlEFlexVol —2R ~ S{EZIEARBIER—ELUN ~ MEBESEASANTEFE SR EFIET M - BIEHERSIBA
[E ~ ONTAP BEZRERZ I E16384ELUN o IR E R T A HILUN ~ FLEIEEEENFZ T Z B Dockeriig iR &
TEARIREBANMEE o

#EE ontap-nas-flexgroup I TRIEFENIEAZE—HEE - LB HEEERIETEPBE

& o FlexGroupsHy—LEIRAB{E R ZEM 613E5AI / ML / DL ~ Big Dataf10#f « BRESIEE « B « IERH7EE
% o TridentfEBC EFlexGroup 5T—ESVMEF ~ EERIERGESVMBIFIEE GRS o ZiETridentth B THEE
. FlexGroup

* EZONTAP 9.2HRIFEHTHRAS o

s HEASUREE « FlexGroupsTEZHENFS v3 o
* EEERRNFESVMBY64MITTNF SV RIS

* {E#&FlexGroup HI&R/\AFEK/%100GB °

* RZ#EFlexGroup iFESE B AN E RIS o

WNFEER I FlexGroupsHIFlexGroupsE TEE EHABRAE R ~ 552/ "NetApp FlexGroup {NetApp) (ZREETH
ORI EEIEm) "o

EEER—ERIEPEFERIIBEM AREET ~ Sl UERBTTZ{EDocker VolumedMH2 LI TE RS
ontap-nas B —{EER ontap-nas-economy °©

ZHONTAP : IhAc4ARERS

* NFS&fll ontap-nas BEEIFET*

"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"

* NFSE3fll ontap-nas-flexgroup EBENFE T
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"version": 1,

"storageDriverName": "ontap-nas-flexgroup",
"managementLIF": "10.0.0.1",
"datalLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "secret",
"defaults": {
"size": "100G",
"spaceReserve": "none",
"exportPolicy": "default"

* NFSE3fll ontap-nas-economy EBEFE*

"version": 1,

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

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "secret",

"aggregate": "aggrl"

* iSCSIZEf ontap-san FEEHFEI*

"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&Efl ontap-san-economy BBENFET*
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"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"
}
ToIFERASAR RS

F&7T 2IF4EREEZ I ~ EFElement®E2 (NetApp HCI / SolidFire) B ~ RIfERE

B=IE 88
Endpoint https://<login>:<password>@<mvip

>/json-rpc/<element-version>

SVIP iSCSI IPiytFIEZIE

TenantName E{FERMSolidFireFFfAER (MNR%kF
B~ 5BEIL)

InitiatorIFace H?HSCSImLEFEﬁ?U%aFf’E;ﬁﬁﬁﬁ N
EIEENE

Types QoS#It&

LegacyNamePrefix FHARAR TridentZ 251 &S o UIRIE

fEF1.3.2HR Z B9 TridenthiZs ~ i
FERREMIEERITHER « BlE
REULE ~ A HEFEUEEVolume®
B A H EREMIRE o

° solidfire-san ERENFENASZ#EDocker Swarm ©

RS HREIEEE A

204

35EIF o

—

https://admin:admin@192.168.160.
3/json-rpc/8.0

10.0.0.7 © 3260

AR TES

lhetappdvp-J



"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://admin:admin@192.168.160.3/json-rpc/8.0",
"SVIP": "10.0.0.7:3260",
"TenantName": "docker",
"InitiatorIFace": "default",
"Types": [
{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000

"Type": "Silver",
"Qos": |
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000

"Type": "Gold",

"Qos": |
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000

GCP#EAE FRYEE (CVS) Cloud Volumes Service

Astra Tridentz1EF8:8CVSIRFS BT AonMIHLIERE "GCP" o HsmCVSARFZIER! A sFHR/IMEA « Astra Trident
AL HEEF100 GIBRYCVSHIIEE o FIt ~ iR ERAVHEEE &/ NP TR/NVA/N ~ Trident® BE17217100 GiBRARE

ga ©

BT 2IE4ARE(E ~ TEGCP_LEMACVSHE ~ A e AE LRI -
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https://cloud.google.com/architecture/partners/netapp-cloud-volumes/service-types

IR
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secretKey
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nfsMountOptions
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network
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REMER
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o

CVSIREMZEE (WEH) 7 F8:8
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FTAPITZZEX) H3kE] o

Proxy URL (UN1RFEEProxyf@fk28 lhttp://proxy-server-hostname/”
ZREELRZECVSIRE) © ProxyfaAR

2SR ILRHTTP ProxyskHTTPS

Proxy o &=2&HTTPS Proxy « Bl & Bk

iBREEEEEE « AN ETTEProxyAlARES

REABREEZNRE o TIERL

FRER:EMYProxyfAARES ©
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HIE 55 AA E3egpll

exportRule NFSZEUEE (fitF/=(CIDRF4 [10.0.1.0/24 ~ 10.0.2.100]
&) ~ F8z%7 70.00.0.0/0]

snapshotDir EHIR A RE .snapshot B &k R
snapshotReserve SnapshotfR BB LE ~ FER(E 10,

7 T~ E2CVSTERERO

size VolumeX/)\ ~ F85&74 (100GiBJ r0T}

GCP4BAEHE _ERICVSEEH

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

"private key":

"client email": "cloudvolumes-admin-sa@my-gcp-
project.iam.gserviceaccount.com",
"client id": "123456789012345678901",
"auth uri": "https://accounts.google.com/o/oauth2/auth",
"token uri": "https://oauth2.googleapis.com/token",
"auth provider x509 cert url":
"https://www.googleapis.com/oauth2/v1l/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/"
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https://azure.microsoft.com/en-us/services/netapp/

* subscriptionID ZBBEIFIAzure NetApp Files T ZIEINAERIAZuUres TR
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snapshotDir EHI A R E . snapshot BEk izl
size HERERTER AN M00ATR]

&ifAzure NetApp Files
“Bif1 : azure-NetApp-files* &/ \E im4RAE

EEBHRBINRIRER - BT EEAR « TridentRi ERREAER KIS MEIIGANFIIFIENetAppiRF « BE
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"version": 1,

"storageDriverName": "azure-netapp-files",
"subscriptionID": "9f87c765-4774-fake-ae98-a721ladd45451",
"tenantID": "68e4f836-edcl-fake-bff9-b2d865eeb56ct",
"clientID": "dd043f63-bf8e-fake-8076-8de91e5713aa",
"clientSecret": "SECRET"

*#if52 : azure-NetApp-files* Y B —{1 B F14F € ARFSE 4R

b iR RE R R @ I E TR AzureRY TERAL (I E ~ I TBE) BEERMT o Trident& BERRZIRGEZ
T_LEANFE’JFEE¥QHE§ © MFERE R AP —(E FHEER LM E R o

209



"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"

“&if3 . azure-NetApp-files* HIZEPE AR AE

IE# InAERE R E— D R ERE N E L E RN EE—FMERK « WELKERD Volume B R ETARE °

—_

"version": 1,
"storageDriverName": "azure-netapp-files",
"subscriptionID": "9f87c765-4774-fake-ae98-a721add45451",
"tenantID": "68e4f836-edcl-fake-bff9-b2d865ee56ct",
"clientID": "dd043f63-bf8e-fake-8076-8de9%91e5713aa",
"clientSecret": "SECRET",
"location": "eastus",
"servicelLevel": "Premium",
"virtualNetwork": "my-virtual-network",
"subnet": "my-subnet",
"nfsMountOptions": "nfsvers=3,proto=tcp,timeo=600",
"limitVolumeSize": "500Gi",
"defaults": {
"exportRule": "10.0.0.0/24,10.0.1.0/24,10.0.2.100",
"size": "200Gi"

#1514 : £ azure-NetApp-filF {EENERFEFE IR

IERIFERERSE HrE R FE—ERT - EMAZEREEEEFRNRERER - MA

7EKubernetesIZ I AR LERBARIIFEFIERR - EREMH °
ERREERHEEERNREERNEAREE F—EBRE o
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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 &0 el 2B B PR il
S EHAstra TridentiZEcDockerbs E KRB EFIRVFERE &R ©

WERRF 4K Trident Docker VolumedMiMEX E20.10 X EFhRAE ~ FEHRELN ~ BEF
SRE I IEIERESN HiRiER o
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docker plugin disable -f netapp:latest

2. BERIMIET ©

docker plugin rm -f netapp:latest
3. {RHERIMY « BITREIMIMER contig BH o
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0o

eI L HE7ZE Volume Snapshot B i 4 U5 220E 2

= ~ AT LR E TridentZR7ZEYVolume _EAYSnapshotB &% snapshotDir BIRERIEFHIRE o

H o] LU BAstra TridentAH4ER & 5% E SnapMirrorls ?

BAi * SnapMirror2sZBfEEFHONTAP CLIZEOnCommand (R 4AEIRIE) HINPRE ©

NABFEHMIEEZREIFTONTAP A ERIRER ?
EERHEEIEFEONTAP B —EHE AEEVIRER « SBHIT LR ¢

1. B ILFRFENEENERTEPod °
2. B1BONTAP NetApp CLIZZOnCommand (Z&4GEIEIZR) EIEEFIERIRE o
3. EXRNENFERATEPod ©

219



SRR TEHEZEHHSVM L - BHEEETTridentERECE ?

Ea U AER ?ET tERIBSVMIRHEIRE Z I B EHEZHEG o ¥ TridentFrR I MHIRE - BEEIFEHEE T
=8RG o ON AISE S ENHI SR ELEE o FRTridentZ I ZEEIRER - B RACERIRE Z{PFEONTAP
REHE %Zﬁgfﬁt% o

MNEESEUERAARNEHFENERE ?

Kubernetes N A sFan s =P BIHTELER] o B ~ el LA Kubernetes2k IR $| & {E a5 =AY E 1758 R

ERE - HERERREEERICE (BEmRER) - SEEERERERBIRESRERTR  ARZHEF
BRIV EIRACERER A0 ©
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Astra Trident@1ETUSZ IEHINetAppEZE o KA LU R E MR ZEEKHIIR & NetApp ~ BUSFIE
R EARSZIE ©

HFIVAstra BB — BT mE IR AR - BASERE (BFAstra Tridentf#EAS) FIHFEIZSHE "FilEHK
"o BERICIRNEFAEM—ARME « LRTREESHRE B AT o
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g 2P
AR IR IS RS R R R B IAtra TridentBF BT AEAEEIOIEA -

@ WNFEAstra TridentBI15%8h ~ sEFERRIIZIEESRHS tridentctl logs -a -n trident M
{B3XE NetApp Support <Getting Help> ©

INERSREPHRNENTEIFE « FH2E "NetAppHlf#EE (FEEA) "o eI IkEAstratfff
SEREPHAREIRERVIRRAE R EiREAE o

— AR RERE AR

* MR Trident PodEAIEHEETR (F)¥0 « ETrident PodE7EH6F) ContainerCreating PEER « REREIM
EFi4EAes) ~ FLAEBIT kubectl -n trident describe deployment trident # kubectl -n
trident describe pod trident--** BJ{RHEZER o BiSKibeletsd®k (FIU0 ~ 3FEB journalctl
-xeu kubelet) HEEER) -

YNR Tridentse Bk IR A BHME N « LA LUEBFERESRMA TridentBIEHRT -d RIBEMNLEERR
MEESH o

REBMED D FEHRTEESE . /tridentctl logs -n trident f#EE level=debug msg {EsCEEH ©
BEEE—ERE
kubectl patch torc trident -n <namespace> --type=merge -p
'{"spec":{"debug":true}}'
EGEMEEFTA Trident Pod ~ RAIRE R EHFENRE o MoIUETENEE PR TFEe) BREE
kubectl get pod -n trident°
fEF3 Astra Trident 20.07#120.10 tprov BXf{ torc ©

BlHelm—ifE% 4

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

LR AR

./tridentctl uninstall -n trident
./tridentctl install -d -n trident

s KR LS B ER IHRIPREEECER © HARMA debugTraceFlags FERIREERT © FlN ~ B3F
debugTraceFlags: {“api”:true, “method”:true,} EWf§TridentsciAIAPIMERYFI S AR A © IR
BREBIHAILLEA debugTraceFlags sREA tridentctl backend update ©
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* f£ARedHat CoreOSEF ~ FBTSMHER] iscsid ELIEEIRA_ERNA ~ TARRARE o SR LUfEEA OpenShifti%as
AHRE DR BE N AEMRZRSERR LR ZE ©

* FEATridentFF AT AE R B EIMYE RRFRE "Azure NetApp Files" BRI AR L ZREERERENERRERXE
BREF o WNFE TridentFKAVSTEIBE ~ 552/ "Azure NetApp Files" 4R :

* MRERPVREERIIRFEERME « AT rpcbind BEEMLHIT - FHAFEIEFERKFIENESFEIER
X~ WIHEREBE rpcbind IETEHIT o IR ERIAEE rpcbind 1T systemctl status rpcbind
HEFEER °

* MRTridentBIRIREENI failed MEBEURIELITIER « BrlftERAE T HZIRIER
BISVM/admins@58 BRIFTE o A EMEBIHE tridentctl update backend iR [E]Trident PodEl
BfRRIERERE ©

s MNREEFARKubernetesFEER () TridentAffEAbeta Volume Snapshot « ;AREE B2 B MRFIEIRE
#YAlpha Snapshot CRS o AR LUEA tridentctl obliviate alpha-snapshot-crd fil
FRAlpha Snapshot CRDHIE < © 552/ "SR b 518" R EAIphalREBFTRRIPER

* MNRER[IHITRERIZLEE Trident with DockerFFBEIHEIRRIRE « B S s ERA L Trident —-1in
cluster=false [E{E - EAGFERAZEREpod s W B ERAMBEL#IERIE trident-installer
EARE -

* f£F uninstall parameter <Uninstalling Trident> BERESITRBIERETEE - IREBFER 15
LR EGBRTridentPTRZIIMNE A EKE ~ BMEEHITHRISZPR ~ L2 MR LZRERBRLE °

* MR ERARZERRTrident ~ 5L HAT tridenctl uninstall BERTridentfI&< o TEAEHN
"TridenthiZs" M EFAZEE tridentctl install % o REERBEILFNNPV ~ BERHREHPV/E
URHEIFAER EI TR ERT « A EBIELR - AN TridentIBTEEFHCRDARAEEAE « FULFAAEIINHES
B8 (1&im ~ E7F4ER ~ PVHIVolume Snapshot) ###%A associated CRD objects <Kubernetes
CustomResourceDefinition Objects> MIER ATHIRIEERRASTridentFr{ER ZPVEVE R} © #[OIERR
BF ~ SR MIPVREEER o “HMEFREIVESE « FliNEILR ~ PV ~ #7EERIFVolume RER (BEIL/EH/
fBR) ~ TEFEARERE ~ Tridentid EABE o TridentZ2EAYEERR TridentPRERBIPV ~ HR]{HTridentEF o iR[0]
ERAEHEBEREREILZPVIIEFE ~ FRIFEFAR ©

s BEREMIRTrident ~ 35H1T tridentctl obliviate crd % ° EEMIRFIECRDYIHE ~ WEUHES
R EKH o TridentiE FBERERBEENPV ©

() zeEEREEHRETdent -

* FINZEEZ % ~ MRBE—EPVCcEIER Pending PEER ~ BIITH kubectl describe pvc AJiRHAE
R Trident& {2 & ILPVCECBEPVAIE M E -

FERIRFE TR NN TridentZfE

MNREEREEFILETrident ~ BJAREEA TridentOrchestrator B8 HJR Installing & Installed ©

WREEHRE railed A  MARFEREBTINE  CEZAIT TG RIRERIFERIECE -

tridentctl logs -1 trident-operator

EHETrident@EH FA2RHIECER A LAFE L BEFRTE © A9 ~ R —(ERE R SERE A BRIRIRE PR L E SRR
FREER B 2RIRR o

EEERETridentZELKVER ~ 5520 TridentOrchestrator AREE ©
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kubectl describe torc trident-2

Name: trident-2
Namespace:
Labels: <none>

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

Kind: TridentOrchestrator
Status:
Current Installation Params:
IPvo6:

Autosupport Hostname:
Autosupport Image:
Autosupport Proxy:
Autosupport Serial Number:
Debug:

Image Pull Secrets: <nil>
Image Registry:
k8sTimeout:

Kubelet Dir:

Log Format:

Silence Autosupport:
Trident Image:

Message: Trident is bound to another CR 'trident'
Namespace: trident-2
Status: Error
Version:

Events:
Type Reason Age From Message
Warning Error 16s (x2 over 16s) trident-operator.netapp.io Trident

is bound to another CR 'trident'

IEFEERFRRNEIFIE TridentOrchestrator AN ZE&E Trident ° B {EKubernetesBZEERFER—
fBTridentBITERE « FIREE ATRERE IS ERE R E —EERTHNBITREREEFEE
“TridentOrchestrator BRIMAEIIH o

ESh ~ ERER Trident PodRUAARE ~ BE EISHES AR ERRIENR ©
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kubectl get pods -n trident

NAME READY STATUS RESTARTS
AGE

trident-csi-4p5kg 1/2 ImagePullBackOff 0
5ml8s

trident-csi-6f45bfd8b6-vfrkw 4/5 ImagePullBackOff 0
5ml9s

trident-csi-9g5xc 1/2 ImagePullBackOff 0
5ml18s

trident-csi-9v95z 1/2 ImagePullBackOff 0
5ml8s

trident-operator-766f7b8658-1dzsv 1/1 Running 0
8ml7s

TRAILUBEREE ~ AN KEN—HZERR[RE « FrlPod A2 4IA1E ©

EEMRILERE « (fFEZ4REE TridentOrchestrator CR.EE ~ B UMIBR TridentOrchestrator ?
REBEEIUINES » LUERBEERNES °

F A REEHERE AR TR Trident2f2& tridentctl

7= 7 BN L EEERFATE ~ IEPTMERABRAITRERRET -d 51% ~ AIFRRUREERET « RN ICE AR EFRTE

./tridentctl install -n trident -d
FRRIERIEZ 18 ~ e UKER T A UBIEREE « ZABEIT tridentctl install BR&MT !

./tridentctl uninstall -n trident

INFO Deleted Trident deployment.

INFO Deleted cluster role binding.

INFO Deleted cluster role.

INFO Deleted service account.

INFO Removed Trident user from security context constraint.

INFO Trident uninstallation succeeded.
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RIEBEHHENER

EIES
&P Astra TridentBs  FA{EA LS HAORRE -

HEEZEEaNBEM

"in =" EARNRAER ZERMERD B « SERHEBAEE o AN « FEa R ZEREREEXRA E SR E
ERE S —Ean B =R © Astra TridentZKubernetes#& & FRVFRA st EREIIRMPVEIR « L EILERBERR
SERRARTSIRS o

ItE5h ~ #FEXTrident Pod ] AE &R (5 B F IV R AP E M E MR E - FHURARRARENERAENEE
FEFARENEIAF I Trident¥) 4 E R FPod 2 & ©

e RECAR A 2R E PR B SR I T L =

Kubernetes A MIIBINAE « —BASE  MAEIRMBRAMISEIRIRSIERARINERERSR - o "HERENH" 7]
BALEIE S HEEEGREMREFRIAEE RN A BN RERRS] o 15 HBEM HER 5
RERERGEEEFRERA A « AAEREBRERNR/ | MENRAEEHERN o
ELERUSEGRENAEMKES - ERTSEHLEHNEZEET A HERTROME - WBEMEA -
SRR U E AR o

fTFAERE

NetAppEmA &P EEREFTLEERBITHINE « BmREAEIESS AR R CNERE
U SRUFER ©

VAN BE
FERIEE

TridentFI#EACONTAP ERRE—EF SLLEMT A EBSMARARINES - FBEEETAK « BEEE
AREANEREEEKRIEX

TREZEREIREERENERREBHHE « UREFRERNERRE - & « CREBEZBEIRER
T~ RERRAREEHMOEE R « HEFENAXAERERFBRERES - URETCHERARANGFE -

R{EETEMIEONTAP Cloud Volumes ONTAP
BEfRELTEONTAP EA Cloud Volumes ONTAP TridentBYIHAEE R INEEM I R(EETRMUE ©

WUTEZZREONTAP LA ELIFE#AERNINGEIER « BEAE G HFETidentB R ENLIRE - 5E
IREHEEERMERTER IR

fEFATridentE AHISVM

HEERESE (SYM) FJFRBEONTAP REEREZTFE—ERR LHER - KSVMERARERRENAIZIKE
R~ WA ERAREEHMUERRFIERERE
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SVMEIEE LRG0 5% ©
* ERRABREPIRHEEESTIENTE - UKRBEEMIEE « ABIEESVMETE o
* EFHONTAP ZEINFEZIBH O CLI ~ ASVMEIZEEMNEIE T °
* EINFSERNE{LAEEAR o

ESEBERT « N EEPEZAMNDNSH « T B7ERE Tridentfs ~ FEZEFADNSETE © EHBNHES)—LLEDRE
B ~ BISNAfE B4R & D IREBINAEAISVM-DR ©

i~ BUERNMREFASVMREEBEFHEZNEIELIF - FECEZERRERZE2 MRS EEENSE - &
el ~ EIELIFESFESEEDNSFEY ~ LUERIRANESEE "SVM-DR" B Tridenti&BcfER ©

PRI AVolume#

RIZEEERRAFIERE T & ~ RAIIRHEAAIVolumeE © ONTAPEEZ R "NetApp Hardware Universe" $H¥HE
B4 ETF S FONTAP HRZA ~ REFLINIRS] o EHGEE SRR - ERREFERNMEZHHTrident ~ 1 E#HEH
FREREEREKHK -

TridentY ontap-nas # ontap-san EENEN B 2 E IS EKubernetesii&Volume (PV) KEC
EFlexVolume © ° ontap-nas-economy &200{EPV4IEE I —{EFlexVolume (RIEREAS50E300) © o
ontap-san-economy E100{EPVAIEE I —EFlexVolume (AIEREA50%F)200) o EEEFETridenthBEFHEEF
247 ERFRE T BHAIRE ~ IKERTESVM LR ERRH o el At an <5 B TILEEN(E -

vserver modify -vserver <svm name> -max-volumes <num of volumes>

HYE{E max-volumes fRICIRIFEAVRIBR ERMAGTE !

s EEEFEAENVolumeZEONTAP
* {EFEHBTE TridentyMEPECE Mt FE BFE XA Volume =2
* KubernetesfEBRE X TEEA S FERMIFEHEEHE

° max-volumes {EEONTAP 15 EBEZE A AL ER4EVolume ~ THIETE(EIRIONTAP BIENEL FECE
B948Volume ° AILEONTAP ~ IEAIRERBEI—LEIER ~ AUl - R EREHENE REICEENEESN BN Et
BIEE o

FHIONTAP 2Ra0 ~ EHIREH TFE1 KL A4 20001EFlexVolumes ° iR AVolume#z% 41250l FIFE S
o N~ IRRF "E5HE REEEHRIERESVM « RZRERESHRISRNESEEERE (FIM0 - BRS
8) BETERRLE « IS —ESRENAFMA TidentE R EMIFEN B R - ERTZEMBEISEGEZAEEI

FRE PR max-volumes ZEILE « GRE TridentFI H M EAXEIFEEIVolumefEZE - ISR LIREREEFSEE
BEVE SRS EIE R4S TridentEFHRISVM « BEEE « FEULBREEER o

PRI TridentFr 23 A9Volume X /)y £ R
BERTE TridentA] I 2 AR ERIRAK/N ~ 55 1imitvVolumeSize FHIZE backend. json E% °©

BT 1T GETE RS AV ER & K/ ~ ISt FEEZE FAKubernetesIOAE o
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R ETridentEHE R CHAP

oI U ERIREEPISECHAPE EN (M B IZEAE BB « WESVM_ERATridentBXFECHAP © §
useCHAP Bin4BRE IR EL ~ Trident& ES:5iISCSIEAZONTAP ~ LICHAP{EA %K © Trident 20.04 & E#THRZ4s
IRHEBCHAPXIE o

I AEFASVM QoS/RE

EFIONTAP ER ESVMBISVMEYSQoSIRA ~ IR Tridentfr@hiiik & PRFEFARIIOPS#E - EHIRMBER "T85
PriZE" SRIENAER ~ BERFETrident SVMBSMY TIEEEY ©

ISR ATE 4B BR P IZSVMAYQOS/R A » IONTAP BB EMME A « A2 REHRRREH M4 o LUTEHIE
IZQoS[RHY ~ AFSVME] FRYIAZIOPSIRHIZ5000 ©

# create the policy group for the SVM
gos policy-group create -policy-group <policy name> -vserver <svm name>
-max-throughput 5000iops

# assign the policy group to the SVM, note this will not work
# if volumes or files in the SVM have existing QoS policies
vserver modify -vserver <svm name> -gos-policy-group <policy name>

-

IS ~ YNSRONTAP ERIRRASSZ IR IETHAE ~ ERIAE BEEFA QoS TR MERSBMETIFE B RIESE o
MQoSEISVMEARRAIFIER ©

bl

AR CTFEHERNIOPSHERUANFTZEH - HH&E !

* ERFFEINEMTFEH - MREEMTFE#HEKubernetesEfB &R « FEARTFER  MRELET
FEHEAERINRIFTRTE -

. Z%ﬁﬁﬂ’ﬂlfﬁﬁ%ﬁ@&géﬁqﬂiﬂﬁ o NRBEBBPHITSIOPSERNIFEH  EQoSRAEERTREE

s AAECIE ~ ESVMEARIEIKHIQoSRAE B FIA B E A SVMAVHARE H AMEFERIIOPSER - MNRAE P —
e BB R R CEARENIOPSHERES « At ElAHMBSRCTERHN—KIIE - MRZBEERE
o ERIREREE B EAIMNE B EE2RIE k& EVolume QoS/RAY °

()  MRCHERATZHONTAP 9.8 « EAEZIFQOSRRIBHEISTRASSVM * Only * o

ATridentiE17QoS/REIEF4H
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BBITERS o

{FEECER I TIERE B RTFARR 18

TEEHITERZAIVolume ER A/ ©
opsHIITIEREPVCSHIAT & ©

EHEIEIZFEIA] o Ansible 233 E R EPEFR

FHIARFSA OpenShift¥ft « LUEFERJITHITT A IZENTR HARTS -
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EE/RTS
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2
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TURARRY ~ sRERMER ©
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openshift metrics storage nfs directory NFSEEHAVEMEERE o FIU0 -« YNR X MAFR & REHENIRER
% “lopenshift_metrics &R AAG 2 BR{S A AR L2 ©

openshift metrics storage volume name %78 ~ U0 "pv_ose_metrics Y ©

openshift metrics storage volume size FIan ~ NFSEELHRYA/N 10061 ©
YNRITHIOpenShiftEE EEMITH « FLLEEBRRE Trident B %4270 7] UL BN B IREAC B SR ILHSHR
& - BERE FHILY -

3] FHHER

openshift metrics cassandra pvc prefix FHREEZEPVCSHAIE °

openshift metrics cassandra pvc size EERAVEIRE K/ o

openshift metrics cassandra storage type HAREEMFHEFEEE « WERTEAHIRE « Ansible HE
B EREE#FERIRIPVCS °

openshift metrics cassanda pvc storage c BEFRAMFHETFIERRTE o
lass name
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sudo docker run --rm -v /backup:/backup \
--network host \
-v /etc/kubernetes/pki/etcd:/etc/kubernetes/pki/etcd \
--env ETCDCTL API=3 \
registry.k8s.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

tEap < rIFEH e etcd B 28R E 1L etcd IRER ~ WK HI#FEF /backup B °

- BA SCHEET (SR LA etcdRIRRE EIKubernetes&H££ © Tﬁﬁﬁ etcdctl snapshot restore MR HKE

[FFAHEENEVS ERIR /var/lib/etcd BRI « BEZ % ~ 58 EinEEEﬁ /var/lib/etcd BERIFKBEIEA
member BRI o LI TFEHVEH etcdetl snapshot restore A

etcdctl snapshot restore '/backup/etcd-snapshot-latest.db' ; mv
/default.etcd/member/ /var/lib/etcd/

a1 EKubernetesE& £ Z Al ~ BB NMBE NV ENREE ©
EREIEE —-—-ignore-preflight-errors=DirAvailable—var-lib-etcd FEAE o
EERENE - AT SR EkubeR#EPod ©
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ZTrident{E2 o

* SnapshotB #TE:2 A 2] - EENRAEEMBRNEARENEIRE ontap-nas # ontap-nas-

€Conomy R s v === snapshot LS NISERS ontap-nas gl ontap—-nas-economy A:EFERRER
EERRBRIMEBEREHEL

s ERRHREEERELRIRBASCEEAARAE volume snapshot restore CLIEFS ° ONTAPERIRIBEZS
E BEREEZESIRAMVolumeBRE o EiISnapshotiE A2 % ~ HIEE P ER I ERIEEE ZIE
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clusterl::*> volume snapshot restore -vserver vs0 -volume vol3 -snapshot

vol3 snap archive

fEFHONTAP ThaEE R &R
ERENHNRLLREEFERISEFIEMRNERER « EEEENAE -

()  WEONTAP FAMMBAMEMMEBHEMNEN - 20T 401 ONTAP o

SnapMirrorEFE#%EE (SVM) R

{ERTLURERR "SnapMiror’ ERISEEEAISVM « ELFREUfE EARA S0 R R LRI o B2k SRS  (0mTINR
BSnapMirror BBYHISVM ~ BIYAIRIAERIRT « BRAGE « CAIMBE TR -

Astra Tridentf;Z BITRERRAZ « HILHEFEES A UEEAONTAPESnapMirror SVMERIHAE  iFHiRE
BEEEIXHME (DR) BA -

NRITFTHEASnapMirror SVMERIIAE ~ 2 BRIIETEEALLINGE  SFERE TIIER ¢
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© CREZREHEFRD - UEEREE - FEENERNEN - E—RIFEEER « BRI —R SRR ui

A BRI AR B E TS ESVM-DRIVER o

- BRREAEESRRRER AR NARERE « BEEREERZAT « TREMESE -
* FX@SnapMirror B EJSVMZ Al ~ 5876 FLEFAHFZRYSnapMirror{&# ~ 1 1EFRAE1THEISnapMirror(d

5~ FEMESRA% » FLEFIESVM ~ A% E@SnapMirrorBAI#ISVM o

* Astra TridentR & BEERISVMELFE - FIt - ERAEIES A MIERF  FEHIT tridentctl backend

update & TridentBHEBEENRIHNN T o

MR RSVMRE D BRRVARE

* ERIREBREBEELASVMZ MR EHE/ME o

* FREIBRMSVM -subtype dp-destination 3EIH o

* BUEREIERRE « URARER SRS ERERMT

* {EREISnapMirrorfEE ~ KB HIMISVMIERE EIZKIJESVM -identity-preserve true HJHERIIESVM
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2. R ERHISVMIE B S KubernetesIEE etcd AR ES T ENEERI 1 B RIEZRIESE -

3. EE TFKubernetes=EFTEMFIAE /RS /etc/kubernetes/pki Metcd member FHITEZE
/var/lib/etcd°

4. fEAEIIKubernetes# 5 kubeadm init 839 --ignore-preflight-errors=DirAvailable—var-
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2. #tEmIHSVMEIE B S KubernetesHIREIEE etcd T4 FRIBEEHEZRI/RE « BREATEL -

3. #E8 FKubernetes#EEFTEMFIA /RS /etc/kubernetes/pki Hletcd member FRIIEZE
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1. ERIHERERERLUKSINZ B -

"storage": [
{
"labels":{"luks": "true"},
"zone":"us east la",
"defaults": {
"luksEncryption": "true"

"labels":{"luks": "false"},

"zone":"us east 1la",

"defaults": {
"luksEncryption": "false"

by

2. {#F parameters.selector EALUKSINE E&EHEEFE R o 440

apiVersion: storage.k8s.io/vl

kind: StorageClass

metadata:
name: luks

provisioner: netapp.io/trident

parameters:
selector: "luks=true"
csi.storage.k8s.io/node-stage-secret-name: luks-${pvc.name}

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

3. B G S LUKSERIZISAIIE - FI

apiVersion: vl

kind: Secret

metadata:
name: luks-pvcl

stringData:
luks-passphrase-name: B
luks-passphrase: secretB
previous-luks-passphrase-name: A
previous-luks-passphrase: secretA
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* LUKSHIZ IR @ i A F FEONTAP EEE R PR MTAN BRAEHLAT o

* BAIFAELUKSEFEZEERY - EE2EERE  FF IR ERME XA ERERERE S —EXAER
RIS o
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2EZEBN
Astra TridentiEiZ18

EABEfZAstra TridentiE @I LLEIZIBETE o

Astra Tridenti®&i@ N5 EFIBE

iR B8

8443. BIRBEEHTTPS

8001 PrometheusstZimah

8000 Trident RESTEIAR A3

17546 TridentBUH ZEE 4 FREAREE/ZEEERIHERIR

@ ERAERZEREEEEE /B EERHERR --probe-port HER o A TR L
BYELhAZ e SR FRILL I 4R o

Astra Trident REST API

M "tridentctifn S F1EEIE" 3= 2 BlAstra Trident REST APIE SR fS8E M5 % ~ (o LtRE
BHiZERRESTIREL o

{AIRFfEEFAREST API
REST APIEE I 1£IEKubernetes2BE 1 {F F Astra Tridentfti A& L —E I TTAYERE R o

%T?mﬂtc%rft Astra Trident REST API TEPodABPENITET ~ TEERIRHIAlocalhost e EEE T I1TA ~ [C4/E
EAstra Tridentfy —address HPod4HREFMIG| 2] o

fEFAREST API
APIRVEEAIT :

GET

* GET <trident-address>/trident/vl/<object-type> : FIHZBEMNFIEHR

* GET <trident-address>/trident/vl/<object-type>/<object-name> . EENRLIHRAEME
Bo

POST
POST <trident-address>/trident/vl/<object-type> . BIBISEEEAEH R o

* BEIsonfBRET BERIIYIMY - HESEMMERAIFN « A2 RIES | tridentctl.htmi[tridentctl A<
BEIE] o
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* MRMHBEEFE  TAEAEMARE | RIREEMREYM - MEMAEMHREEMEREFEERN -

DELETE

DELETE <trident-address>/trident/vl/<object-type>/<object-name> : fHFFHHEIR ©

@ EA1& Yﬁﬁiﬁﬂ'ﬂﬁEﬁﬁﬁ‘ﬂ’]ﬁ%ﬁﬁ@ﬂ%ﬁ@ﬁaf £ ~ ZEDHIMBR - MFTFHAEN « HSBIES
> tridentctl.htmi[t ridentctl A< BEIR] o

MNFINEIEOELAPINEER) « FiBBEE (-d) ER - ERFEEN « F2RES
tridentctl.htmi[tridentctl ap< BAEEIH] o

R EEIE
Astra Trident}{f Trident OrchestratorfVEE an < 513EEIE o AT LA{d 45 Lo 3R Ta SR (E PR SR
% o
Efafii:
* -debug : BB EREL °
* -loglevel <level>: RECIRER (i Bifl - 5 ~ R ~ BE) - ERAEH -

Kubernetes

* -k8s pod : {FRILEEIES -k8s api server MUEIAKubernetessz1% ° s EULZEEE {FE TridentEARA
ZPodAIKubernetes RIS IR F 5035 ~ SREH4BAPIEARSS o B 1B ETridentfEKubernetes# & Pod T #
17 - BEERERFIRE R A ZE(E o

* -k8s_api_server <insecure-address:insecure-port> : {EFRILEIET -k8s pod LUK
FAKubernetes3z4% ° Y1R1ETE ~ Trident& EAIRMI AL 2 UULMEIIR « FIREKubernetes APIfEIARES °
J5 AR TridentBPEEPoddMEB ~ (BEERZIRALEHAPIRAREELR c EELEMIELR « FHi¥ TridentZpE
fEPod -k8s pod ¥EIH ©

* -k8s config path <file>:#%E ; EMZEIETEKubeConfighEZRAVEEIX o

Docker

* —volume driver <name> . ztfftDockerdMIFZTNFEF{EEARIBEENTETN4ATHE  TAER % netapp ©
* —-driver port <port-number> . {HEEIEEIZIBTMIEUNIXAEE B iR
* —config <file> ! HE ; BN BEIETERIHHBIENIK o

*rE

* —address <ip-or-host> : 57 TridentiIREST{RARZZ FEIZEZHI(IILL © FBER Alocalhost © E{&HElocalhost
i fEKubernetes Pod AEFITHF ~ #IEEPodIMEF EIEFENREST/ TE © £/ -address "" BJZEREST/T
EfEPod IPfi[3t7FEY ©

(D Trident RESTAEAIREAEE « @A 127.0.0.1 GERRIPVA) H[:1] CERRIPG) -
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* -port <port-number> : F§E TridentlIREST{AlAR2s FEIBIEAVEIZIE o FAEE 48000 ©
* —rest : BIFARESTN M ° A% Atrue ©

BlKubernetesE 5 HINetAppEm

NetApplEFEmiE S Al BKubermnetess= ERIF 2 AR HEES « IRHEREREIEIIEE -
s8{EKubernetesZFERYINAE ~ THAE ~ MEEMRATHE ©

Astra

"Astra" ;REFEPRRRMEIR « (REMRBEAETERNEI RAZILENKubernetes EHITIVE I 2 EMN AT
EE#H o AstratR ANetAppE AE EMAN I EBIRIEFEST 5 € BEZMHEFEEMAE S Trident ~ IRIHFEN S 25

#FRME o 15 ~ EiRieMt—EE EVERRAERMEREIRIIAE « FlilSnapshot ~ FH{HEIER « FEENEC
B~ UKRERRE - KE/ERRE - BRTE% » UkKubernetes TFEHMVBEERARMNNEIER ©

ONTAP
NetAppHIZEFRIHE « HF—CREFFERRIREARARENIRMERE LI EIRINGE - ONTAPXZIRFR

BFlash « EERH 2 FABLEM AL « IS BERNENISEERLR « SIF TR (ExR) ~ B8 (&
XHR) FEELE (ZESCHR) ONTAP FAS AFF ONTAP Select Cloud Volumes ONTAP o

() Tridentsz#B HONTAP AT HIMHAERI 2 BB o

Cloud Volumes ONTAP
"Cloud Volumes ONTAP" @—mR4TEREERVETEFEFEEE « AI7TEONTAP Bif L HITRE RSN E R EHIREHEE o &

BILAfERACloud Volumes ONTAP SZ{RINFERMITIETVFE TIFE S, « WEHMIE ~ DevOps ~ IERHAZMNERE
B - CIRUFEENE - BUAE - BHER « EHOBNEREN—BIY - REEFFRELHEER -

Amazon FSX for NetApp ONTAP E &
"Amazon FSX for NetApp ONTAP Efm" 2 —HTEEIEIAWSART « AlER P EEN A1 TIRENetApp ONTAP
HW—EENREEERRNIEE AL o FSX for ONTAP VMware AT iE% A iE R RINetAppIHAE « A &R

DhaE ~ R FE D HBHFAWSERNEZE « BiEE « ZEMAHETM - FSX ONTAP for FSforz#2ONTAPHY
ST SRR RMINBEN EIEAPI o

Element&ifz

"R REFEESFFERMRENEE « UAERBCHEEREEAZER - REGITFEH - EkAPIREBRHFEE
EFrEEERBEI » Elementr] :ZREFEEEUEDHIOITHRES T -

NetApp HCI

;tletApp HCI" iZBIITITIEBENME  BERIRBEESANTINEEENIIE  EMBCERPORNEIELR
; o

Trident5e 2 IR ILINEE ° NetApp HCITridentB] B %8t i fENetApp HCI WEFMFEFT & « AR CEARENA
BERER#TRE
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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://www.netapp.com/data-management/element-software/
https://www.netapp.com/data-management/element-software/
https://www.netapp.com/data-management/element-software/
https://www.netapp.com/data-management/element-software/
https://www.netapp.com/data-management/element-software/
https://www.netapp.com/virtual-desktop-infrastructure/netapp-hci/

Azure NetApp Files

"Azure NetApp Files" 2R FANetAppF i (E HEARAzure iR HZIRTE o LI UTEAzUure RERIB I TREST
MIERE TEEH - L EENetAppFriR AR E S E R SIBINAE ©

A Google Cloud Cloud Volumes Service

"#E A Cloud Volumes Service Google Cloud#INetAppfiRAF %" BERRAERERZARTE - ﬂLLNFS%DSMB?E
HNASHEERERIAI Flash3As  WARFSRIRERI TIFE S (SFEREAER) EGCPEIR EMIT - EfRRHT
BUETERRTS - IRt —E IS AGE ~ BIRHMER ~ BRlRE - UKEZ2FEGoogle Compute Engine (GCE) $3t|,1"_l'
fERS -

Kubernetes#Tridenti{4&

oI LB BB S ABE R ~ FREST APIfEKubernetes#l Trident &

g o Kubernetesf,—iTrldent * Trident&2Storage * KuberneteSE—ﬂu%T_ nxTEZF'aﬁﬁ REERED
%~ DR EMZENREE - EFhELLEYHEiEEKubernetesi E1TEIR « HMtYHRIEE
BTridentiEITEIR

VI EiR Lt E &Y ?
B ~ YN ERSEREEEF SN - REENA AR SEREEKubernetesEAENE—#FEX :

1. EFEGEIL PersistentVolumeClaim IETEEREEHMY PersistentVolume KubernetesfY45E R~
StorageClass ERTAHAREIESRTEMN o

2. Kubernetes StorageClass i Tridenti# B AEZREERER « W E S EH TridenttlfA AR ERHVEER &
TRECE VolumelI 28 o

3. Trident& BIT/RE StorageClass {EAHAAIMERIEBRIERSTE Backends M StoragePools RIAKRZA
$ERIRCE MR o

4. TridentZEAERTHVE In AL BE#TFRME ~ WM MEYIH | a PersistentVolume Kubernetests
FiKubernetesifaI=#k « #HE K EIEVolume ~ MUK TridentH{R B ME RA{ZAIVolume PersistentVolume
MR EBREERE ©

9. Kubernetes&@#&#4E5 PersistentVolumeClaim #iHY PersistentVolume © 15 HIPod
PersistentVolumeClaim f&s%PeristentVolumei & 2| E#1TRVERI 1 L o

6. FEAEZEI VolumeSnapshot IWAMPVC,{FHH VolumeSnapshotClass & TridentfYE R o

7. TridentZ 5 E1ZPVCARRG VAR & ~ WEHBIRE AR ERR o &L
VolumeSnapshotContent 3& G5 mKubernetesffal &5l |RER o

8. FAERILIEEIL PersistentVolumeClaim VolumeSnapshot KJE :
9. TridentE M AIFAFRAVIRE « WHMITEIFAFRIERLBRE Persistentvolume FE volume ©

T — WK ubernetestI  RFSARTURRIE " HIEE" KubernetesX FEHI—H -
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https://azure.microsoft.com/en-us/services/netapp/
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
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://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/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/
https://kubernetes.io/docs/concepts/storage/persistent-volumes/

Kubernetes PersistentVolumeClaim ¥){&
Kubernetes PersistentVolumeClaim ¥ EKubernetesF&EEFAEFMRHIEFERK o
FRTAZEEIRIE Z I ~ TridentiZ [ B EAEISE 5 VolumeE Bzt - UB B IEE R IR EMNTERE !

2 Volume##I8 XIEREEEIRET

trident.netapp.io/fileSystem BRAR ONTAP-SAN - solidfire-san
~ ONTAP-san#&;# 5y

trident.netapp.io/cloneFromPVC cloneSourceVolume ONTAP-NAS » ONTAP-SAN

~ solidfire-san ~ azure-NetApp-
Files ~ GCP-CVS » ONTAP-san#&

R
trident.netapp.io/splitOnClone 5#0nClone ONTAP-NAS * ONTAP-SAN
trident.netapp.io/protocol EEiHE E{a
trident.netapp.io/exportPolicy FE =R ONTAP-NAS * ONTAP-NAS-£&7

A « ONTAP-NAS- Flexgroup
trident.netapp.io/snapshotPolicy Snapshot/R 8l ONTAP-NAS ~ ONTAP-NAS-£E75
A « ONTAP-NAS-flexgroup
+ ONTAP-SAN
trident.netapp.io/snapshotReserve  SnapshotfR & & ONTAP-NAS ~ ONTAP-NAs-
flexgroup + ONTAP-SAN ~ GCP-
CVsS
trident.netapp.io/snapshotDirectory = SnapshotH &5 ONTAP-NAS * ONTAP-NAS-4&%
A « ONTAP-NAS- Flexgroup
trident.netapp.io/unixPermissions  unix#E R ONTAP-NAS ~ ONTAP-NAS-45;7
BJ « ONTAP-NAS- Flexgroup
trident.netapp.io/blockSize EIRA/ solidfire-san

WMRZFIHPVEE Delete [BIURERR] : TridentZ1EPVEITEF (JREMEREMIBRPVCE) REFMIBRPVAIHE
F3Volume ° SNRMIBRENELREK ~ TridentZi§PVIZERAER ~ MEMAEHZIEE - BRI FHMBRPVALE ©
WNERPVEEA Retain RA) ~ Trldentauﬁﬁb C HRB ARG EIEES U KubernetesTBimEITEIE « LUBEEER
HERE@E Z Al ~ B SIEEZEIEE © ;512 « MIFRPVIERZER TridentfIFR AR Volume © EFEZ{EHREST
APl EFPR (tridentctl) o

TridentSz & {F A csidRME L Volume Snapshot © &R L2 I7 Volume Snapshot » Wi E{EABERIERENITE
BIPVCS ° fitt—72k ~ PVAYBFREEAE AR SE LU IRIRZ X 23R4 Kubernetes o IRIRATAREILLFEIPV o BE— T
On-Demand Volume Snapshots MUBRfRIEIAINAEHVEES T ©

Tridenttfl$2f cloneFrompPvC #l splitonClone BIIEABMIEE o ERIAERE LM FRER—EPVC,MA
EEFEAHCSIEIE (TEKubernetes 1.13KE R kA L) FHKuberneteshikds Rz #&beta Volume Snapshot
(Kubernetes 1.16 B RHxrAs) o #E:C(E « Trident 19.10ZBHEPVCE R Mcsi TERIR o

(i)  @EER cloneFrompve A splitonClone M osi Tridents AIGHIFCSAIMAIIREE o

MTR—EEA : MRERAECLE—ERANPVC nysql ~ FRERUEIAANKA ERIRR
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mysglclone {EFEERE ~ I8l trident.netapp.io/cloneFromPVC: mysql © fEFILEEFTEEE ~ Trident®
BEHEERmySQL PVCHIHEIRE « MIFEERIRECEMIEE ©

HEELUT&R
* HMEZCERFEENVolume ©
* —EAPVcREEREMILEREMNKubernetesfi 2 =+ - HEBHERBETZLER o

* {8 ontap-nas # ontap-san SEENFEIL ~ ATREREREPVCEEE
trident.netapp.io/splitOnClone E¥EFLFA trident .netapp.io/cloneFromPVC °© £
trident.netapp.io/splitOnClone &RES true » TridentiFE IR EIE R E D EIHZK ~ Ft
FHE R BLIEE £ BB A E ST 2 0B ~ MBI D RETENE © KRE
trident.netapp.io/splitOnClone HEREA false BV ERIFHNZERERE « MG X HIEESEH

M E R E IR E R B A IR  UAIEARUEE - TIIEONTAP B35 FINetAppIR (AT
TR o

° sample-input B#EZ AN TridentdIPVcE ZEH] o 552 R Trident Volumet4 ~ LAEXIGEd Trident Volume
RN 28R ETTERA ©

Kubernetes PersistentVolume ¥4

Kubernetes PersistentVolume ¥R ERKubernetes#EE R AN —EB N HTZ5RE - EHAESBEREGEHTE
BIPodEERA ©

@ Trident® #2137 PersistentVolume IRIFEREENHIRE « BEIEKubernetesFE R E &Y
B o IMAEEFITER o

BTS2 TridentBMIPVCES StorageClass ~ Trident® {8 /B FEAV AT EE R ZRECE FHYVolume ~ I 13
ZVolumeZESRERIPV o 7152 E EECE I Volume I FERIPVES « TridentB1E T5E8 :

* Trident& EEKubernetesfIPVTE ~ IR FARACE #FRBRIANEIRME - TEMEBERT « BEHEFRBHE
THEEANZE—H -

* HIRENXNERASERLEEFFARAERIIAN - FBRFEME « MirE A EENERLAZRKRIANA
DECHE -

Kubernetes StorageClass ¥4

Kubernetes StorageClass ¥ RUBBIBTEIRISE PersistentVolumeClaims U—4EAB KA EHFR
o FEENASEHFNEEANEREEER « TRESEREERZFMEENAARERZERNS ©

S

k

EEREHAREESRUNEENMEBERELRYGZ— o Z—ERTrident@ iR o

-

Kubernetes storageClass A TridenttV¥){FEIERERER
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apiVersion: storage.k8s.io/vlbetal
kind: StorageClass
metadata:

name: <Name>
provisioner: csi.trident.netapp.io
mountOptions: <Mount Options>
parameters:

<Trident Parameters>
allowVolumeExpansion: true
volumeBindingMode: Immediate

ELE2HETridentE B ~ AJ HefTrident{A A48 5B & Volume ©
FEFEER 2B EIE -

@it g =it B
Bt map[stric] = & &=
storagePools map[stringList &
HfthStoragePools map[stringList =
BEB&StoragePools map[stringList =

FEBERESEEA DR AEFERNEZEB EMKubernetes B4 ©

HEERNEEBNE
BLESHMRTERERWLETridentsE ERFE FRNREES € HEVHMIRE -

B kY &fa 2=
fRRS 1N FER HDD « B& BRthE S ItiE
I SSD BIRVIRAS  BS
RTME
ERCESEY  FH s B8 PoolsZiR ILE R
[ =wapr3

s5iPH

FSRUT B —&
i 18 i 5 PR Y PR = R B 1

FERMEE
18 i T E FE = R AV
FERMBE
1% Ui B Y FE = R AV
FERMNBE
G XiEE
IEERIHASEEEY  ONTAP-NAS
+ ONTAP-NAS-
BB « ONTAP-
NAS-flexgroup
~ ONTAP-
SAN - solidfire-
san
IEENERRE E . 2O0NTAP E
Vapz B
ZONTAP 238 «
a% N i% N a% N
i% ~ i% N i% ~
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B4 L BfE (- A XEE

BIER 7 ONTAP-NAS  #£EBHILER sThE FraEEEies
~ ONTAP-NAS- gy
)
A« ONTAP-
NAS-flexgroup
~ ONTAP-
SAN -~ solidfire-
san ~ GCP-
CVS ~ azure-
NetApp-Files
» ONTAP-san&&
B
TRER LY E I EEXRARIR BREARR ONTAP-NAS
BrERE AIVolume « ONTAP-

SAN - Solidfire-
SAN ~ GCP-CVS

B i E i1 EREMNTIEES CRBEELS ONTAP-NAS
MR & AJVolume ~ ONTAP-

SAN - Solidfire-
SAN ~» GCP-CVS

mE i E BRMZIENE BRENE ONTAP-NAS
HEREE #Volume + ONTAP-NAS-
RS « ONTAP-
NAS-
FlexGroups ~ ON
TAP-SAN
IOPS AEB IEEH EEFESRFLI  VolumefRiBiE  solidfire-san

FEERMIOPS  LEIOPS

. ONTAP Select 7= 1E

EARZHERT FIERNETEHEFEERRE Al - EREEREETENE R ERATE
BVolume ° i « TEEEE RS EHAEHIRHMIOPS FIEM _LIRAZEEQoSE ~ MIEFTERAE © EILER
T~ BEXRMNEEZERARERFEFEERA

ERIERT « GAILUER attributes RAEE « FRERBIUFBERAENRE « MmEREERBIEK o Tridentd
BERRIERG S _al_HRHEFER attributes TIEER ©

WMRECEIRB SEAGH attributes HGEEENAEHEEGBEENEIRM » [EAILUER storagePools
additionalStoragePools ARE—THBEEERHERERIETEEEGHZY -

BRI UER storagePools 2 LUE—DRFIFTSEAIEEZEENES attributes o AJEER  Trident
SEABFREAINERMNARZE attributes storagePools BERILEZY - CoJUUBEBFERSE ~ Al
FIRHERME ©

oI LU#H additionalStoragePools B AIEMTrident AN E R ENEEEREREEEEERE « &
RFTEINMNEREE A attributes l storagePools B o

AT UER excludeStoragePools EhETrident N BEREENEFRNEEESHSH - EALLSHERIRME
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AETHNER -

£H storagePools #l additionalStoragePools 28 « FEIEEEFEEI
<backend>:<storagePoolList> > HEHl <storagePoolList> e B IHENREFERMBE « UEXSD
FR o f5Ia0 ~ BY{E additionalStoragePools BIEHRAIE S %

ontapnas 192.168.1.100:aggrl,aggr2;solidfire 192.168.1.101:bronze ° SLBEBIFZBIRE

FBEEMregex( o A MfER tridentctl get backend MENSHIE L EEEMEE o
Kubernetes &%

BLEBMEIEERICERRE - FERETridentiZERTFHEIRMN/ RN o fARM « BLEBER FiRHKubernetes
FHEHIREFIENZ2H - TFNAASRERANEILEE - JRERERRLBRE - ffxfsprogs °

B4 E=Rid] BE =R TERAREEI R = KuberneteshxZs
FSType Fe extd ~ ext3 ~ xfs EIREIEEAVFE  solidfire-san 2ER
e RRMER » ontap ~ nap

nap * nas&&
& ~ ontap ~ nas
~ flexgroup ~ ont
ap ~ san » ONTA
P-sanf&iBEY

owVolumei§%k  7HME - g ERFESifEmEiE ONTAP-NAS 1.1+
MPVeAR/NEIZ  ~ ONTAP-NAS-
& #HEY ~ ONTAP-
NAS-flexgroup
~ ONTAP-
SAN ~ ONTAP-
sanfE R
solidfire-san
~ gcp-CVS
~ azure-netapp
CES
Volume T 17 EIEEEETH 28 1.19-1.25
BindingMode BD ~ WaitForFirst & L45FNENRE
HEE BRcE
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* o fsType SEANIEHISAN LUNFREMIER AR o lE5h » Kubernetesth & fEFEHY
fsType TEfEFERIF « RTERZRRAEFE o I UERRIESIVolumeEB# fsGroup R
BETHIERT « PodMZEARAB A ZHIR fsType BRE © :A2H "Kubernetes : 5% EPod
g{ContainerfiZ 2N A" NEMEAERE VolumelEAHEMAEE rsGroup B= ° Kubernetesi
EH fsGroup RBETIERTAEE

° fsType EEFHAPRE ©
° PVcfrEBUER Brwo ©

HINFSEHERHIER - BERAKECEEMANFSEHN—E9 o LUMHFER fscroup #1FHE
ANEIEE £sType o BAIUBERES nfs HEMRIENUIME ©

* 520 "ERVolume" NFHIR&IEFTRIFFAE K -

* TridentZREXNEMHREHELFIEFERER » TEAPRITridentEECHER sample-
input/storage-class-*.yaml ° fllffRKubernetes& =485t & bR ¥ BB Tridentf# 7748
Al e

Kubernetes VolumeSnapshotClass #Jf5

Kubernetes VolumeSnapshotClass #44E{ StorageClasses °c EMIEMNEEZEMHEFEER ~ I
HVolume Snapshot2% ~ LU IRERELFTEERYSnapshotfB R ILRARE o =@ Volume Snapshot#BEL B —Volume
Snapshot$85!1ERAEH o

% VolumeSnapshotClass [EHAMREREE ERLIETIRE o B BAB THE&EHVolume Snapshotfj] :

apiVersion: snapshot.storage.k8s.io/vlbetal
kind: VolumeSnapshotClass
metadata:

name: csi-snapclass
driver: csi.trident.netapp.io
deletionPolicy: Delete

o driver IEEEERMKubernetest#IRE RIR csi-snapclass £85I TridentiZIE o © deletionPolicy
IS E A ZEMIPRIREBERFEEREVEVEN(E o fI]BF deletionPolicy %43 Delete ~ MIBRIREERF « FRRFEFEEL
B9Volume Snapshot¥) 4 K B HEIRER o & ~ HHEHRTES Retain HFESR VolumeSnapshotContent MR

BERERE -

Kubernetes VolumeSnapshot ¥4

Kubernetes VolumeSnapshot ¥4 BEIEIEERRIVEK o MAFEAE T HESIEEFTRHIER— - Hifk
& REBEERERIDRA EREIRRBIEK ©

EHREREBEREIRE « Trident@7E 120 B ENEIRHIREAVIRIBERIL ~ W M—AYREBIR AR

VolumeSnapshotContent ¥ | R UIRBHIPVCSEIIIRIR « WERIIFAIPVCSHEr ~ B IREEIE
#ADataSourcef§H
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Volume Snapshotdy & dpiERAELZRIEPVCs#RT : BMEMIFRIRIEPVCs ~ REBINEHREFT © MIbR
() SHEmRBK AR | Tident @IS I AA B M BN R ERTA BIIRE -
BFBBET2BH © MIRFTEIERMIRIER « BEBREHRE -

Kubernetes vVolumeSnapshotContent ¥4

Kubernetes VolumeSnapshotContent ¥HFRFRNE BB E AVELEEEFREBYIRIR o SR
PersistentVolume MR #EFERE LBEERNIRE o $8l PersistentvVolumeClaim #l
PersistentVolume ZEIREBRFIYIMY volumeSnapshotContent M EF—H—HHEERITE L
VolumeSnapshot ¥ ~ EREILIRER o

@ Trident& 3 VolumeSnapshotContent HRIFERAEHIEE « HEIEKubernetesFTREHE
B o AR EBITER ©

° VolumeSnapshotContent MBI eI E—H R IRBAVGFAE R ~ FHI90 snapshotHandle ° s
snapshotHandle EPVAIBEALEBIEYHES voluneSnapshotContent ¥4 :

EREBERNIFEF ~ TridentBERIGIEILIRIR o BIREBZE ~ Trident&:RE VolumeSnapshotContent #A
B REBAB4AKubernetes API ©

Kubernetes CustomResourceDefinition ¥J{¥

Kubernetes BT & /R EKubernetes APIRH R A EIRE EENIREL « AR ELWIH 94 - Kubernetesz 1872
I BFTERREEMHES o EAIUMITREUSELE R ER kubectl get crds©

BHi]EETEE (CRD) REMBEMNYIETEEE EHEKubernetestHFEEPEZREHEFED o MNt—K « &7t
REEHINEI TridenttIEFE o

£19.07HREAEE ~ TridentffF T3F% CustomResourceDefinition R Trident¥)&F 2 HI¥HE ~ HIU0Trident
#Bim ~ Trident£7Z48R A Trident Volume ° SR TridentEIE o I1ESh ~  Tesi Volume Snapshot) Z2#&t15|
T E&EVolumelRERFFEEAIERCRD ©

CRDZZKubernetesi®ig o it BRI 2R TridentFrEEIL o FI0 ~ FEREIIBIHEF tridentetl ~ HER
tridentbackends CRD¥)4 2B Kubernetespff21iz ~ tEEH

BUF 2 Trident® R ERBARIAELER

* Z&Tridentls ~ FRIU—EFFHEKA ~ LAIGERTAEMEREE —RER -

* WESEATARASE Trident (EABYTrident) FAARET etcd 23 THERIARRR) -~ TridentZER A ERBHEER] etcd
TREBLHEFE - WEITHERCRDYIMY -

* {FRRMERZEETridentlF tridentct]l uninstall 8% ~ Trident PodEfiff « BEVHNEREEXRBAAEE
B o sA2 R "HEFRZEE Trident” BEARANEIBIER R Trident M LB EFIERRE ©

Trident StorageClass ¥4
TridentAKubernetesi2 I tEFTEVETFEER! StorageClass IBEMMIMY csi.trident.netapp.io

Inetapp.io/trident EMPINEIRICE TEMRAIAF © (EFER%BEKubernetesBAETF storageClass
FRARAVM ©
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fEFKubernetesi¥ « S EEKubernetesBF B E3 1] StorageClass EATridentiAE R
BLERNNINREEERE

FEFEN S —EHIRERX o Trident&RELEFKESEREFERNPHBERT ; IRFTS « JIZFHEEFEER
MR EAREFENRECEMRERNERBR -

oI LU FEREST APIZILEFERIAERE ~ UBEBTEEHEER o 8 ~ TEKubernetesZER ~ HFIFEHAEE &%
FKubernetesBF &2/ 5 LEEPE StorageClass ¥ :

Trident B iR
B REIZIER « EhTridentBECBHALE ; B—TridentiHERE AT ST AIKEM B o

() BROSSRINEEORENEELZ — - B—ERKubenetes StorageClass ¥4 :
TR LA SR BB o

Trident StoragePool ¥4

FESRMARTESERE DETERREENTRMUE - SZRMSONTAP « ELEIEEHENSVMANES
A2 o H¥NetApp HCI / SolidFire  ELRFEHEIN AR BEIESISTENQoSIRR - MBS  SLEIHEHE
MBI EEFRERIME o Cloud Volumes ServiceBEEFERMEA —EBISNRERBMY - o EREMEER
MMERREFE

BILREHEHMGARR « FEERNEERE —REESRREAER

Trident volume ¥4

Volume 2B RELENEAE (] - B EZNFSHAMISCSI LUNZBiRiHE o 7TKubernetes ~ SLEIEE € HiEY
FEZE PersistentVolumes o BIIHAIRER « sAEE © A —BEFLER « REZEIRE I U B E KK

N o
() rKubemetes « HEBEIELM - CAMBILELIR « LEBEHREEN TridentZ o

fibr BB AERAIRIBAIPVES « HFERYTrident Volume & BB 4 MIFRARA o EEMIBRTridenthibk
& - CREZBIRZMIRERIIRER o

VolumefBRE B EHR O BMEEEAFRNASR °

BB FERY WE sREA

RRZS FER S Trident APIRRZs ( 1] )

Ry F& =0 EEHIVolumeatE

storageClass o= 28 Eg§VolumeﬁT§ﬁﬁg1é%ﬁ

IS F& = EREEIRE AN (X
I TCAE A B (L)
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B EELid) NE A

EitHE =342 S E(FERNERREER
; MEZR) 3¢ &)

AP TE =342 S HERG ERIYIHRTE ;
A TridentE4E

cloneSourceVolume FER £ Sname (NAS : SAN) &
S--* I BEREIEES
FBONTAP SolidFire

43%50nClone F&B & 5] (NAS ~ SAN) : R
BERE D EI#EASONTAP

Snapshot/R gl £34=2] S S--* . RER[RAIONTAP

SnapshotfRE& F& S Sing-* . {REB4ARERAVHLTR
BB EEONTAP

& RA] ¥ S ONTAP-NAS* : EFEMN
& RA

SnapshotB ## Eiao] = ONTAP-NAS* : [REBB$#
BEAIR

unixtEpR =342 S ONTAP-NAS* : #J#4UNIX
HERR

EIRA/) ¥ S S BI/EERK
/]\SolidFire

CEEN == S ERARER

Trident&@ZE4 internalName EI7Volumelf o EEIEMELER c B~ EEFELNLEFENER (FAREZ
— trident HERIHAEFHNFIEFT) FHEERLTE «  EXRELTE <prefix>-<volume-name> ° N
% - EEEEFELE MIBEALTNF T - it - EEUEERRETSR (ALtANLEgE
FXONTAP <prefix> <volume-name>) ° ¥TREIH « EEUEFHRIAELR o

&R AfEEAVolume4BEE ~ fEFAREST APIEIZECEHIEE  B1EKubernetesEfES « TR AZ HEHER D

{FEHAIZEZEKubernetes PersistentVolumeClaim /7% ° Trident® BENEILIEVolume it ~ MABREEERRF
B—EB 7 ©

Trident Snapshot ¥

REBBHEENERER I BREEMIMIEEIIEFEARRE o 7ZE£Kubernetes ~ ELEIEE R HIZHES
VolumeSnapshotContent ¥ | BEIRBESEL—EVolumetBRil « ZEEZIREBERBIZKE o

#1E snapshot YIHFEEFTIAR :

B $ERY NE s5ER

N FE =/ Trident APIRRAs ( 1] )

%8 F& =i '*I'rident Snapshot#J{I%&
&

261



B1% Y WE 55 AA

AEpTE =342 = FE1ERE L Trident
Snapshot¥IfFHI%&TE

Volume%a 7% T =8 AEEITIRIBAE
E\olume T8

Volume N ZB4& T8 T =8 FE1FE R4 _EAERATrident
Volume¥ 4By 18

() fEKubemetesth « RETERELE o CALUSIIELER « UEE HREENTridentyZ o

EKubernetesh VolumeSnapshot ¥ ERBIEI « TridentA] EHEHHH1Z R4 LI Snapshotfs o ©
internalName IWREBYIHHEE SR AL SIS snapshot- {EFR uID 1Y VolumeSnapshot Y4 (WJ
40 - snapshot-e8d8alca-9826-11e9-9807-525400£3£660) © volumeName Fl
volumeInternalName @ @H?%ﬁﬁﬁﬁ%ﬁ@ﬂ’ﬁ#lﬂ%ﬂ%ﬁ)\ ©

Astra Trident ResourceQuota ¥4

TridentAFRE#EMa system-node-critical BRI EKubernetes i SHETARLER ~ BIHE{RASstra
Trident?E IE & BN ZLRA HARS s 1) M5 IRRERE & ~ A6 A FF TridenttVEUE REPodE B RE RSN EEFTELELE
BERRBREBENTIEESH -

A TIERIELBAZE ~ Astra Tridenti®F ResourceQuota fERIETridentBUHIENE LEZEE [R4AERRARE) B
EFLER RIS o ESREBMBILERE(EERTE ZA ~ Astra Trident& %5 E3K ResourceQuota ¥ ~ MR KIFHR
B~ AERE

MR EEELITHITERE R BB LIBEFER ~ AU EXE custom. yaml ERE ResourceQuota {#
FHelmBE &RV ©

LTE TERECRE) M ETEETridentdyEEH]

apiVersion: <version>
kind: ResourceQuota
metadata:
name: trident-csi
labels:
app: node.csi.trident.netapp.io
spec:
scopeSelector:
matchExpressions:
- operator : In
scopeName: PriorityClass
values: ["system-node-critical"]

MNEEIROCREFAAE « 5528 "Kubernetes © EIRACEE" o
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BIE ResourceQuota WIRZIELH

R DRIERT « KEEEZEBKRM ResourceQuota MU BRI « FHAER "[EEMFLE" ABRENRRE

MREFAER » SBFEBPR ResourceQuota ¥ :

B ResourceQuota

MRERFIZEHIE SN ERILE « /JLFEFRAstra Trident ResourceQuota R TR -

kubectl delete quota trident-csi -n trident

tridentctlsp < F1EE

o "TridentZiEi2 L ELLHE" BIEGMSTHIAHIEI + “tridentct! AI 58

17X Astra

Trident o #E8 E£#EEBIKubernetes{d A& AI LUEF B 2k %8t Astra Trident ~ AR Bz

EEE « LUEEE SAstra Trident PodRysn$ 2R o

B] FRYER @ MIEIR
MFBEAEN ~ FIIT tridentctl --helpe

BT AR S MR EIEEELE

Usage:
tridentctl [command]

AL !
* create ! WEIFRHIIEEAstra Trident ©
* delete : tAstra Tridenti@fr—HZEEHIR o
* get . f#Astra TridentBIS—ZIEER o
* help : BRMERIEGTHIEE)
* images : SUENA I G Astra TridentTEKAITRAE ©
* import . FFIRBAEIRE AAstra Trident ©
* install : Z4EAstra Trident o
* logs : #tAstra Trident3IENECEE o
* send : #Astra TridentfEEE R o
* uninstall : E]&{Astra Trident °

* update : {824 Astra TridentfRIEIR ©
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* upgrade . F+#kAstra TridentFRIE R o
* version : §lEAstra Tridentf9RRZs o

EAR

* *-d, --debug : [REEEH o

* °-h, --help: EBftridentctlo

‘-n, --namespace string : Astra TridentSfZEAEE LR ©

‘-0, --output string : EHIER o jsonz—| yaml| name| wl| ps (FEE&) ©
* ‘-5, --server string . Astra Trident REST/\ERIILE/EFFIR o

@ Trident REST/} EAEE ~ EEAR127.0.0.1 CGERARIPV4) Z[:1] CGERRIPVE) o
(D) Trident RESTAEAIREAEHE « EEMH127.00.1 GERRIPVA) 1] CERRIPE) -
create

ERILUIERBIT create UL ERE Astra Trident o

Usage:
tridentctl create [option]

AIFREEIE
backend . $EBIEHTI% ZE Astra Trident ©

delete

TR AIT delete TAstra Tridentifr—HZEERNG S ©

Usage:
tridentctl delete [option]

AIAIEIRE ¢

* backend : f¢Astra Tridentfl—EZ 2 E#FR L o

* snapshot : #Astra TridentfilFR—1{E =t Z & VolumelREE o
storageclass : {¢Astra Tridentflfs—E S ZEHE1ZLER o
* volume : ffAstra TridentflFf—{ES ZEEFHIRE o
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get
&R LLTT get EAstra TridentBIE—EX ZEE RS ©

Usage:
tridentctl get [option]

FIFREEIA !

* backend : {tAstra TridentBiS—H ZEETZE RS ©

* snapshot : f¢Astra TridentBVS—EL ZEIREE o

* storageclass - {{Astra TridentEX{S—ok ZEETFRIE ©
* volume : #fAstra TridentEXf§—ZEMEE o

volume EZ : * *-h, --help : VolumeBJsRAH o * —~-parentOfSubordinate string : FFEARBITERE

HKiEVolume ° * ——subordinateOf string : BFEHRHIEVolumeBI TE
images
BRI LITT images 1Z50 AT EN A 235215 Astra TridentFE KA R ©

Usage:
tridentctl images [flags]

FEAZ : * -h, --help': Help for images.
* -v ~ --k8s-version stru’ : EBEARAFIKubernetes= £ ©

import volume

ERIAIT import volume FIRAMIREEE AAstra TridentfJan< o

Usage:
tridentctl import volume <backendName> <volumeName> [flags]

ilIEZ

volume, Vv

FEAR :
* '-f, --filename string : YamlZ{Json PVcIEZRYERK o
* -h, --help : VolumefJsiHH o

* "—-no-manage : EZIIPV/PVc c FERREEELEMBEIREIE o
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install

AT LAAT install 28 Astra TridentAYFEAZ o

Usage:
tridentctl install [flags]

EAR

* "-—autosupport-image string : AutoSupport BRAREINR27% (F8s%%A NetApp/Trident
autosupport : 20.07.0] ) o

* *--autosupport-proxy string : fRIEEIAREIAIMIULAEREE « FARMEEXAutoSupport  H&RI THAE ©
‘--csi | RiEcsi Trident (BB Kubernetes 1.1309BAINAE « EEINFERE) o

* “-—enable-node-prep . ERTEHM L ZEMENEH ©

* “--generate-custom-yaml : ERLEERABIIER FERYamIXX 4 o

* “-h, --help : RHRE -

* ‘—-http-request-timeout : BE TridentFHIZIREST APIFIHTTPE KRR (FAz&(EA1m30s) ©
* -——image-registry string . AEPIGEERAINIILAEIZIE o

* "—-k8s-timeout duration : FiEKubernetesfFERVERSEERE (FARAIMER) o

* ‘——kubelet-dir string : KuveletNZFARAEAIEIENIE (78584 Tvar/lib/kubelet] ) o

* “—-log-format string : Astra TridentsB&i&= (text ~ json) (F8:& Ttexty ) o

* “——pv string : Astra TridentfEFBEPVETE - BERFE (F8R%A Tridenty ) o

* “——pvc string : Astra TridentfEFRAMERRKAEREFR LB « BEAEFE (FERA MMridenty ) o
‘--silence-autosupport : iEZJAutoSupport BB ABHNERESEELENetApp (B Atrue) ©
* “--silent ! KEHAMZRAALSHEL -

* “——trident-image string . B2LIEHAstra TridentBR o

* “--use-custom-yanml ! FRAZEBRFIREHEAYamIiEE o

* “—-use-ipvé6 . FEHIPv6EITAstra TridentfJ@: o

logs

R AEIT 1ogs ARYT!ENAstra TridentseE%RYFEAZ o

Usage:
tridentctl logs [flags]

HEAR

266



* ‘-a, --archive :[RIEBAEMRA - FRIFEFHAMAEEIIZIRERE
* “-h, --help: HzEB o

* '-1, --log string: EEEmAYAstra Tridentscis o EF—{Etrident | auto| tridentEHF| all (F8x&%A T8
gy ) o

* *—-node string : KubernetesEiZ54TE « FARULEEEAREPodECER
* “-p, --previous ! EINRIAB[EANEZE WMREE) -
* "__sidecars . BUSEMER2SHIECHE ©

send

A ATT send {EAstra TridentEXE RIS o

Usage:
tridentctl send [option]

AT FREEIE !
autosupport : fFAutoSupport —{7 A58 A YRS S BiX4aNetApp ©

uninstall

AT LUEIT uninstall fEBRZEEEAstra TridentHYFEAE o

Usage:
tridentctl uninstall [flags]

FERE ¢ * -h, --help - FRPRZPEEsRAg o * ——silent | FIEHIREZEHAAKZSEE L

update

BRI LAHIT update FAFMERAstra TridentP&IRAERS ©

Usage:
tridentctl update [option]

AIFEEIR ©
backend . E#fAstra TridentfY1&im o

upgrade

IERI AT upgrade AR A #RAstra Trident&E IRV L ©
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Usage:
tridentctl upgrade [option]

FIFASEIA !
volume : RF—EEZEHFEMLIR EUWENFS/ISCSIFH#R Ecsi ©

version

AT LT version FAMFIENARASAIFEIE tridentctl MUKRHITHR A TridentiRFS ©

Usage:
tridentctl version [flags]

PERR 1 * --client ! ERARAIGRA (FBEMMRE) °*-h, --help : hRZEREA °

Pod%21Z#% (PSS) HZZRAERS (SCC)

Kubernetes PodZ21Z%# (Ps) FPodZZHK (Ps) EEMEMRER « WRHIPodBITT

# o OpenShift Security W APRH| (SCC) [RIHREZOpenShift Kubernetes EnginefsHa
HIPodPRH! © 2 T 1Rt B TIHEE « Astra Tridentn] £ ZEERARI BN R4S EHER o« U TR B
4M=RBAAstra Tridents& ERIFERR o

@ PSS-EWf{PodZ & EH] (PSP) o ffKubernetes v1.215 « EFREEAPSP ~ ¥ 1Ev1.254%8
Ff o UNEFAAE N ~ :52 [ "Kubernetes : 224" o

HNERKubernetesZ WA M BRI (L

HEPR Sk

RERR SCSIFEL MELH AL « ERM TridentEIFAPod A BH
TR R 2S ° WEHME ~ 552E] "Kubernetes
D EEERE -

FIAERR iISCSIFEEFIE o iscsiadm BIRISCSI#EE, « M ER
TR ERISCSITE = ETEmEN ©

FHiPC NFSfEREFREEEN (IPC) Binfsdi@:f o

FHPID WAJBRNEN rpc-statd NFS : Astra Trident& &8 3 1
RRFEUHIEIRST rpc-statd EHMINFSHARRE 2 Fi#
170

IHAE ° SYS ADMIN IELINSER ERIFHEIRA 2R HAITER
IhEEZ— ° B4 ~ DockerE S ¥HFHIEIR BEsaRE
FIHEE :

CapPrm: OOOOOO3fffffffff
CapEff: OOOOOO3fffffffff
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FEMR

Seccomp

SELinux

DAC

PodZZ21Z# (PSS)

RE

pod-
security.kubernetes.io/enf
orce

pod-
security.kubernetes.io/enf
orce-version

R

=R EH

SeccompsR ESTENIHER Rz — 2% KR
#l) ~ FEEE AT Astra Trident?ER AR o

EOpenShift & ~ BHERMNBSEIEEFHITspc £ (T
BREREER ) EEMEERSSRgEPRIT
container t 8 : FRY containerd - f&HC
container-selinux &g - FTANBREBEFER
AT spc_t 4815 ~ BRFASELinux ° AL « Astra
Tridentii KF1E seLinuxOptions ERES ©

WEPRA 2N AL rootZ D #IT ° IEEER 2 G LUrootH
DT ~ UTFENCSiFRERIUNIX @I ©

=
HixX

AEFTridentiZFISIMEIBEALEE  enforce: privileged
%M o BN BB ZERE

%o

enforce-version: <version
of the current cluster or
highest version of PSS
tested.>

BB AIBMA A G SR mAZPod « RIS 1 ) B M5 Trident : Cig-...J o
(D)  wRzsEEEn  SRssaEBEBRESEMAR privileged BEE - IRE « AEHEZ

#ETrident ©

Pod% 258 (PSP)

1R

allowPrivilegeEscalation

allowedCSIDrivers

allowedCapabilities

allowedFlexVolumes

allowedHostPaths

allowedProcMountTypes

=708

A

RSB SINARTERIES ©  true
TridentNMER BN A csiET BRI RARE  Z=H

ga ©

JERER Trident RS AEELLTERE TH
BEZHINEE « B EiGFrE ATRER

THEER THEPRE 23

o

Tridentit R{EMA "FlexVolumeEEE) ZEH
EXNEL > EfAEESELSTFH

MR &R o

TridentEiREPod B HMRENRABVIRIEZRE £
47~ EIEREULEE R B FAF

i O

TridentREREM

ProcMountTypes °
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ki 55 AA fas%

allowedUnsageSysctls Tridet AR BEEE M AL EIER RS
sysctls ©®

defaultAddCapabilities AEEREFIIREIMEE#RES H
%% o

defaultAllowPrivilegeEscal &{ETrident PodEiZEEIEAEFHEPE false

ation IREHIRERE o

forbiddenSysctls A sysctls RFF © R

fsGroup TridentA 28 rootHlfT © RunAsAny

hostIPC BMEINFSHEEFEEFHIPCARER true
#EITEH nfsd

hostNetwork iscsiadmZB R E IR ELISCSIFEE true
T ©

hostPID BEFPIDAERERSE rpc- true
statd IETEEARE E#1T ©

hostPorts Trident A R EHEEIZIR o =H

privileged TridentEiBEPod A BHITISHRIEIRSE true
25~ ARERI SRR o

readOnlyRootFilesystem TridentEiREPod A EE ABIRAIER R false
475 o

requiredDropCapabilities TridentEABEPod I THI R IEIR A28 © none
HIAEEINGE ©

runAsGroup Trident&a 28 MAroot#{T ° RunAsAny
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